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PREFACE

At the present time technologies in the fields of
education, science and technology play a significant role in our
daily life. Appreciation to all the dedicated researchers, now we
can live in suitable surroundings by using M-learning, cloud
databases or even robots. Researchers from all over the world
devoted to IT, consumer and control fields and these research
results have immense hard work in many different fields. IT,
engineering and control researches engage the use of electronic
devices to control applications or tools in different fields such as
industrialized, biomedical and supremacy applications. The
information technology, consumer and control are like a human
brain in the machine, it will give the correct direction for
computer or biomedical applications or other devices. Many
people are benefit from the development of technology, for
example, doctors can use CT, MRI and 3D print to look at their
patients; entrepreneurs can grasp video conferences with their
workers. We consider that all the papers available in this unique
issue will have immense persuade on the engineering,
communication and technology fields in the education.
Approximately 200 papers from all over the South India have
been rigorously reviewed before being accepted for this special
issue. According to their topic and their worth by professionals,
twenty four of the best papers are incorporated in the issue.

We thank all of the authors who contribute to this special
concern.

Dr. Shahana A M, Editor-in-Chief
Dr. A. Sivakumar and Mr. V. Parthiban, Editors
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IOTA CRYPTOCURRENCY
AN EXPLORATORY ANALYSIS

Deepthi Rani S S
PG Department of Computer Science and Applications, Christ
Nagar College Maranalloor.

ABSTRACT

IOTA is a novel cryptocurrency that uses distributed
ledger technology based on directed acyclic graph data structure.
Security of cryptocurrencies ought to be scrutinized in orderto
acquire esteemed security, attain trust, and accomplish indelible
adoption. Although I0TA prefers resilient security controls, IOTA
security is not yet well explored. Among all the propounded I0OTA
vulnerabilities that have been identified, we pragmatically
exploit replay attack against IOTA. It further analyze the attack
to perceive its impact. Attack methodology and proof of
concept for the replay attack is presented. Our proposed
exploitation methodology is based upon address reuse, while
IOTA in default mode does not reuse addresses. Distrust and
privation of balance can be some of the severe impacts ofthis
vulnerability. This system introduces the Crypto Terminal, a
new open device for securing blockchain wallets.

Index Terms: I0TA, Blockchain, cryptocurrency, security
exploitation, and replay attack,Cryptoterminal.

INTRODUCTION

Blockchains, such as Bitcoin [3] or Ethereum [8], relies on
distributed ledgers, storing transactions signed by users’ pri-
vate keys. Transactions, hosted in P2P networks, are bounded to
addresses computed from public keys, whose owners are
authenticated by their private keys.IOTA is a new generation
cryptographic token, designed to be light and proposed inthe
Internet of Things, unlike other cryptocurrencies that are
different by type and are on complex and burdensome
blockchains[1]. In the next decade services of unimaginable
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utility can be made available, but at the same time havingto
deal with very complicated problems, including that of micro
transactions. These devices are in fact able to exchange small
amounts of money with each other, in an immediate andpossible
way without forcing the manufacturers to compromisein design
and hardware equipment. Precisely for this purpose I0TA was
conceived, which however is also considered nec- essary for any
other scenario in which there is need to manage micro
transactions in addition to the [oT. IOTA is not based on block
chain technology, but on the Tangle. IOTA’s distributed ledger
does not consist of transactions grouped into blocks and
stored in sequential chains (Blockchain), but as a stream of
individual transactions entangled together

lIota is a cryptocurrency that promises high scalability,
near instant transfers at zero cost, focused on Internet of things
solutions. The Internet of Things (IoT) is a large global infor-
mation system composed of massive heterogeneous and decen-
tralized devices that can be identified, sensed, and processed
based on standardized and interoperable communication pro-
tocols[12]. The currents centralized systems are unlikely to scale
enough to support millions of micro transactions per second
efficiently and enable greater automation in dynamic factory
processes, automated decision making, and successful
negotiation and are vulnerable to many issues of security and
privacy; these issues have been limiting the adoption of [oT . In
many cases, [oT data are stored on different cloud servers and
processed and accessed in a distributed manner. However, cloud
services can expose security breaches to the Internetand are
susceptible to cyber-attack . With so many objects connected, the
obstacles appear, it is not easy to monitor with security and
enable billions of low-power connected devices to share
collected data.

The development of the lota technology is basically
related to two factors, namely, the growth of connected devices
and the Blockchain. Blockchains were first proposed in 2008
isthe technology behind the Bitcoin, can say that Blockchainas
a type of Distributed Ledger Technology (DLT)[11], where
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changes in the ledger are reflected in all computers in the
network. More precisely, through a consensus mechanism the
information is replicated and cannot be changed by a useror
a group of users . Currently Blockchains have face the challenges
of being “decentralized”, “secure” and “scalable” at the same
time. Blockchain systems can only have, two of the three
properties problem is known as the “Scalability Trilemma” .
Important design issues in today’s Blockchain systems, such as
the presence of fees, high processing time, and lack of scalability,
do not fit well into a heterogeneous device scenario such as those
arising from the new economy that emerged with 10T [6] .

I0TA Tangle

In 2015, Popov presented the document that
characterizes the technology behind Iota and expose its goals.
The article named “Tangle” was changed to “The Tangle”. It has
been revised several times and will be the basis of the concepts
presented in this section that underlies the technology. This
paper indicates that the lota project focuses on providing a micro
transaction infrastructure for the IoT universe . It isa more
energy-efficient technology compared to Blockchain, that
increases transactions speed and makes possible transac- tions
at no cost. While systems like Bitcoin and Ethereumuse the
Blockchain that has sequential blocks, with multiple
transactions within a block, a type of directed acyclic graph
(DAG) restricted a connection only a single path (the next Block]),
the Iota use one other type of DAG less restricted named the
Tangle . In the Iota Tangle network there are no blocks, each
new transaction references the previous two transactions and is
not necessary to obtain immediate consen- sus. Whenever a
participant wants to add a new transactionto Tangle he must
approve any two transactions previously attached. When a new
transaction references two previous transactions, it works as a
statement of “I certify that these transactions, which have not
been proven before, as well asall their predecessors, and their
success is tied to my success”. The consensus is related to the
number of transactions that approved a certain transaction. The
transaction that receives additional approvals has a higher level
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of confidence . Since network users themselves who validate the
transactions, no miners necessary (computers responsible for
validating the transactions and obtain consensus, in case the
Blockchain), allparticipants in the network play the same role, all
participants issue and validate transactions and are equally
responsible for the consensus. Therefore the cost of a transaction
involves only the computational cost of validating two other
transactions[1].

Fig 1.Structure of a Tangle[6]
TRUST ISSUES FOR BLOCKCHAIN TECHNOLOGIES

Malware Injection

[llustration of a malware injection[1] using duplicated
code shards. In 2018 a supply chain attack was performed
againsta Ledger Nano S device, in order to extract the seed used
to compute private keys. A malware is injected in a duplicated
piece of code between bootloader and firmware (see figure2),
which defeats the onboard integrity test. Another malware
injection was performed in , based on code compression and
storage in SRAM.

According to the "double and add” algorithm, a public key
(zG, G being a generator) is computing by parsing bit per bit, the
private key z. An elliptic curve (EC) addition is computed for
every non null bit, what enables the bit recovery, forexample by
monitoring the power consumption. 2.2 Trusted Computing
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In 2010, EC private keys were extracted from PS3
consoles by exploiting the lack of random generator .Given a
message signature made of two integers (r,s), with s = k-1 (e
+ x r)mod n (n being the EC group order); given two signatures
of two different messages, M1 and M2, with the same r (r,s1)
and (r,s2), e1=h(M1), e2=h(M2); the private key is computed as z
= (el s2-e2sl1)r-1(s1-s2)-1 mod n.

RELATED WORK
Coordinator and Coordicide

To allow the network to grow to a more mature state,
Iota relies on a Coordinator to provide safety against the risk
of dishonest actors that may attack the network. The current
consensus definition of Iota demands that a confirmed
transaction should be referenced (directly or indirectly) by a
transaction signed by the Coordinator known as Milestone [1],
which is emitted every two minutes; all transactions approved by
it are considered as 100confidence, immediately [1]. The
Coordinator also ends up facilitating the checks for double-
spending. As with Blockchain, the scalability trilemma stands
here, and Iota increased centralization in favor of scalability and
safety with the use of the Coordinator. This is not well
regarded for a cryptocurrency because, it allows IotaFoundation
to choose which transactions get priority, to freezefunds, ignore
transactions, and is a central point of attack.If the Coordinator
stops working, network confirmations will stop. Recently a paper
entitled “The coordinate”, published in May 2019, detailed how
the Coordinator in the Tangle network may be detached. The
authors detail new safety schemes for the network in the absence
of the Coordinator and promise faster transactions, ordered and
reliable timestamps, a new rate control algorithm, which, in
theory, prevents invadersfrom overloading the network, among
other things. In case of success, it is essential to point out
that the information in this paper still holds true. New
components have been predicted, but the fundamental design
characteristics from Tangle remain[10].

Since a large amount of data is being exchanged, the
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network can grow too big, especially for allowing zero value or
data-only transactions. When snapshotting, only the balances
remain (addresses with an account balance;0), everything elseis
deleted. The instant capture is like Blockchain removal, except
snapshotting has the significant advantage of grouping various
transactions the same address in a register, whichrequires fewer
storage [6]. In the past, the lota Foundation made “Global
Snapshots” on irregular intervals. Today there are local
snapshots which replace the global snapshots. Local snapshots of
the Tangle are taken independently by Full nodes, manually or
fully automatically. One frequent IoT application is the
transmission of sensor data. lota allows transactions without the
exchange of tokens; therefore, an address can be used to store
measured data. However, since transactions are public, how to
stop an invader from falsifying measuring data or interfering
with spams? Would it be possible to controlthe data access
from other users? Masked Authenticated Messaging (MAM) was
developed to solve this type of issue. MAM acts as a data
communication protocol, cryptographing,and authenticating data
flows; it is a module base on the Iota protocol that provides
functions to send and read message flows using Tangle.
Cryptography and system authentication aims to ensure that
messages will not be altered and come from a specific sender.
With MAM, linked message flow is created from messages,
sending each message to a new address inthe form of Tangle
transactions. Each message is linked tothe subsequent message
[23], and each transaction n has a pointer to the transaction n +
1. However, they do not know the location of the transaction n1.

Seeds, public key and private key

In the Iota Tangle network, a “seed” acts as a password
that grants access to the user account. The seed must be
randomly generated and consists of 81 trytes. Moreover, in
lota, thereare the concepts of private and public key. Private keys
are calculated by hashing the seed concatenated with the address
index, where the index can be any positive integer [3]. Public
keys are addresses, and they are calculated by hashing their
associated private keys. An address contains tokens and canbe
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used as input to a transaction (the token is spent) or output to a
transaction (the address is given a token). Funds from all
addresses (public keys) are summed to calculate a user’s account
balance.

PROPOSED METHOD
Crypto Terminal

Justifying This system uses a cryptoterminal,this device
includes a processor, a touch screen, a removable smartcard, and
a Bluetooth Low Energy (BLE) module. Smartcard is the core
security, it manages cryptographic procedures and keys. The
terminal is bare metal, i.e. its firmware and the BLEfirmware
can be erased and uploaded at anytime. The softwareintegrity of
the programmer that performs these operationsis checked by
an innovative integrity probe. A use case is illustrated with a
smartphone.The Crypto Terminalis built over hardware and
software open technologies. It is engine by an AVRATMEGA2560
(Arduino) processor, it includes a smart card socket, an 1L19486
touch screen, a removable javacard (JC 3.04), a CC2541 [4]
Bluetooth Low Energy module (BLE), and an external
programmer token (USBASP).
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Fig 2. Architecture of Crypto Terminal[5]
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Smart card is the core security. Java card is a secure
micro- controller, including a Java Virtual Machine (JVM), which
is EMVCo certified and claims, according to common criteria (CC)
standards, an EAL5+ (Evaluation Assurance Level), given a scale
ranging from EAL1 to EAL7. It embeds a crypto processor
providing cryptographic operations over the scep256k1 elliptic
curve (used by most blockchain platforms), in particular
private/public keys generation and ECDSA algo- rithm. It also
provides a true random generator (RNG) andthe SHA512 hash
procedure needed by the BIP32 recom- mendation for
hierarchical deterministic wallets. The javacard firmware
enforces private key storage, computes ECDSA signatures and
BIP32 key trees.

A crypto terminal is similar to bank card payment
terminal. It implements a firewall between blockchain smartcard
and connected devices such as PC or smartphone. All critical
oper- ations (PIN code, key generation, signature ... ) are
controlled by the user, via a touch screen. Bare metal approach
prevents supply chain attacks. In order to avoid firmware
hijackingall processor memories (ATMEGA2560 and CC2541)
can be fully erased and flashed, thanks to Serial Programming
Interface (SPI) port and CCLOADER software component [2].The
trust of SPI programmer is a critical issue. We use an USBASP
(USB programmer for Atmel AVR controllers [9]) token based on
the ATMEGAS processor (with 8KB FLASH, 1KB SRAM and 512B
EEPROM) programmer.

Big Bang

The main idea is to check the programmer bootloader
integrity, before downloading the USBASP software.In the
classical approach the loaded application can’'t detect
corrupted bootloader. According to the BigBang paradigm ,
dedicated application, named Integrity Probe (IP), checks the
bootloader integrity. It should be noticed that USBASP
programmers may program each other.



OPEN

SOFTWARE

Erase Chip Bootloader is flashed in Integrity Probe Checks FLASHER
“trusted” enwironment the Bootloader App

Fig 3.BigBang paradigm according working with Integrity
Probe[11]

All memories are hashed in a pseudo random order
[7]; this calculation generates an Integrity Code (IC). The IC
computing time (ICT) is included in the IC calculation. All unused
memories (FLASH, SRAM, EEPROM) are filled up with pseudo
random values. All keys are obfuscated in the IP code. The
integrity probe works with the Keccak256 hash function. There
are about 254 permutation keys. The ICT precision is 64 cycles
with 12MHz clock (5,33s). The ICT average time is 18000ms,
with maximum/minimum range of 60ms (about 10 bits
entropy). The computed IC code is displayed as 16 bits integer,
by blinking LEDs.

Cryptoterminal Operations

Serial (RFCOMM) communication is opened between the
CT and a mobile phone, running a hot wallet. This wallet
sends the "user” command that trigs PIN entering by the user;
this operation unlocks the smartcard. Afterwards it collects
Ethereum addresses bound to cryptographic keys, and finally
requests (via the ”settrans” command) the generation and
signature of a transaction, which must be approved by the user.
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Fig 4.Ethereum transaction generation with a CryptoTerminal

VALIDATION AND RESULT

It implements a firewall between blockchain smartcard
and connected devices such as PC or smartphone. All critical
oper- ations (PIN code, key generation, signature ... ) are
controlled by the user, via a touch screen. Bare metal approach
prevents supply chain attacks. In order to avoid firmware
hijackingall processor memories (ATMEGA2560 and CC2541)
can be fully erased and flashed, thanks to Serial Programming
Interface (SPI) port and CCLOADER software component [13].
The trust of SPI programmer is a critical issue. We use anUSBASP
(USB programmer for Atmel AVR controllers [8]) token based on
the ATMEGAS8 processor (with 8KB FLASH, 1KB SRAM and 512B
EEPROM) programmer. USBASP is supported by the AVRDUDE
(AVR Downloader/UploaDEr) open software. The 2KB
bootloader [9] is a tiny USBASP programmer; which can
download 6KB embedded application,such as USBASP firmware
[8], or integrity probe ([11] see next section).

CONCLUSION

IOTA is an open-source distributed ledger and cryptocur-
rency designed for the Internet of Things.IOTA does not use
miners to validate transactions, instead, users that issue a new
transaction must approve. The attacker compromised over 50
IOTA seeds, resulting in the theft of approximately 2 Million USD
worth in IOTA tokens. This poster introduces the Crypto
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Terminal, a new open device for securing blockchain wallets.
This device includes a processor, a touch screen, a removable
smartcard, and a Bluetooth Low Energy (BLE) module. Smart-
card is the core security, it manages cryptographic procedures
and keys. The terminal is bare metal, i.e. its firmware and the
BLE firmware can be erased and uploaded at anytime. The
software integrity of the programmer that performs these
operations is checked by an innovative integrity probe. A use
case is illustrated with a smartphone.Future system can use the
design of hardware accelerators for IOTA cryptocurrency. This
accelerators speeding up the calculation of Curl hash function
and PoW operation,it has a parameterizable structure. It is
possible manually set the number of PoW computing units.

REFERENCES

Gerard De Roode, Ikram Ullah, and Paul JM Havinga. “How to
break IOTA heart by replaying?” In: 2018 IEEE Globecom
Workshops (GC Wkshps). IEEE. 2018,pp. 1-7.

Erik Marchi et al. “The ASC-inclusion perceptual se- rious gaming
platform for autistic children”. In: IEEE Transactions on
Games (2018).

Shadi Sartipi, Mahrokh G Shayesteh, and Hashem Kalbkhani.
“Diagnosing of autism spectrum disorder based on
GARCH variance series for rs-fMRI data”.In: 2018 9th
International Symposium on Telecommu- nications (IST).
IEEE. 2018, pp. 86-90.

Ievgen Korotkyi and Serhii Sachov. “Hardware accel- erators for
IOTA Cryptocurrency”. In: 2019 IEEE 39th International
Conference on Electronics and Nanotech- nology
(ELNANO). 1IEEE. 2019, pp. 832-837.

Bartosz Kusmierz et al. “Properties of the tangle for uniform
random and random walk tip selection”. In: 2019 IEEE
International Conference on Blockchain (Blockchain).
IEEE. 2019, pp. 228-236.

Ramiro Camino et al. “A Data Science Approach for Detecting
Honeypots in Ethereum”. In: 2020 IEEE International
Conference on Blockchain and Cryptocur- rency (ICBC).

11



IEEE. 2020, pp. 1-9.

Safi Faizullah et al. “Permissioned Blockchain-Based Security for
SDN in IoT Cloud Networks”. In: arXiv preprint
arXiv:2002.00456 (2020).

Salma Kammoun Jarraya, Marwa Masmoudi, and Mo- hamed
Hammami. “Compound Emotion Recognition of Autistic
Children During Meltdown Crisis Based on Deep Spatio-
Temporal Analysis of Facial GeometricFeatures”. In: I[EEE
Access 8 (2020), pp. 69311-69326.

Wulu Li et al. “BPCEX: Towards Blockchain-based Privacy-
preserving Currency Exchange”. In: 2020 IEEE
International Conference on Blockchain and Cryptocur-
rency (ICBC). IEEE. 2020, pp. 1-9.

Suat Mercan et al. “A Cost-efficient IoT Forensics Framework
with Blockchain”. In: 2020 IEEE Interna- tional Conference
on Blockchain and Cryptocurrency (ICBC). IEEE. 2020, pp.
1-5.

Wellington Fernandes Silvano and Roderval Marcelino. “lota
Tangle: A cryptocurrency to communicate Internet-of-
Things data”. In: Future Generation Com- puter Systems
112 (2020), pp- 307-319.

12



RESEARCH CONTRIBUTION OF IOT IN
ENVIRONMENT SCIENCE BASED ON WEB
OF SCIENCE DATABASE

Dr. E. Anujal, Dr. S. Rajeswari 2, K. Ramesh?

1 Assistant Professor, Department of Chemistry,
Mail: anuja.tau@gmail.com,

2Assistant Librarian, Mail: drrajeswari19772009@gmail.com

UCE- BIT Campus, Anna University, Tiruchirappalli,
Tamil Nadu, India.

2 Research Scholar, Mail: rameshmtechit.tau@gmail.com

Anna University, Chennai, Tamilnadu, India.

ABSTRACT

In the current scenario, the innovations in the Internet of
Things in Environment Science are among the research priorities
within the scientific communities because of its applications
spreading across various domains in IT and non IT fields. With
the exponential growth in the number of users of internet and
devices connected to the internet, [oT is the booming technology
and will be in the near future. A total of 4469 bibliographic
records from the Web of Science (WoS) database were extracted
and analyzed to report the analysis of scientific state of the
authors, journals, countries, and categories. Histcite and VoS
viewer softwares are used for analyzing records. In this study, we
have analyzed annual contribution, authorship pattern, type of
document, degree of collaboration, time series analysis, relative
growth rate and doubling time, exponential growth rate, activity
index, and correlation of ranking of countries, co-authorship
index, cited authors and cited journals. The results indicate that
China and USA are the most contributing countries. This study
therefore, provides an extensive understanding about the trends
and research patterns of Internet of Things in Environment
Science efforts worldwide. Finally, research gaps and
Environment issues are highlighted and the scope for future is
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discussed.
Key words: Environment Science, Internet of Things,
Scientometric, Histcite, VoS viewer.

INTRODUCTION

Sustainable growth of the whole world depends on
several factors such as agriculture quality education, industries
economy, and many others, but environment is one of the factors
that play the most vital role. Health and hygiene are key
components of the sustainability of mankind and progress of any
country, which comes from a clean, pollution free and hazardous
free environment. Air quality, water pollution, and radiation
pollution are major factors that pose genuine challenges in the
environment. The environment monitoring has turned into a
smart environment monitoring (SEM) system, with the advances
in the internet of things (IoT) and the development of modern
sensors. [oT based framework that effectively monitors the
change in an environment using sensors, microcontroller, and
[oT based technology. By using this Modern technology user can
monitor temperature, detect the presence of harmful gases in the
environment. So the present investigation is focused on the
growth of research during the period from 1998-2020 using
scientometrics analysis.

Scientometrics is a quantitative method of knowledge to
find temporal and structural changes in a given subject area [1-
2].This method uses mathematical and statistical techniques to
describe the developmental trends of the desired subject [3-4] is
plenty of software for visualizing information like BibExcel,
CiteSpace, and HistCite [5]. In this study, the Hitecite and
Bibexcel software was applied for analyzing the data. By using
VoSViewer, drawing the co-citation country, and bibliographic
coupling networks are being possible. Hitecite and Bibexcel
software was analyzing authorship pattern, Document type,
Degree of Collaboration, Relative growth rate and Doubling time,
Exponential growth rate, Activity index, spearman’s rank
correlation coefficient and Co-authorship Index.

DATA GATHERING
14



In this study, all documents retrieved from the Web of
Science, which contains citation information of the world’s core
journal in scientific disciplines were analysed and had been
conducted through the Web of Science databases using the
following search string. ALL = IoT in Environment Science
during the period of the study 1998-2020. To include all possible
data, no limitations for language were considered. According to
the search, 4469 documents were retrieved. Regarding the above
database mechanisms, the retrieved data were stored as text files
in plain text format with all cited references.

RESULTS AND DISCUSSION
Table 1 Main Information about the Sample Data
S.No. Details about Sample Observed Values
1 Duration 1998-2020
2 Time Span 23
3 Total No. of Records 4469
4 Total No. of Authors 12018
5 Contributed Journals 701
6 Document Types 11
7 Languages 1
8 Frequently Used Words 5624
9 Contributing Countries 105
10 | Contributing Institutions 3643
11 | Local Citation Score 3769
12 | Global Citation Score 57354

DATA COLLECTED FROM WEB OF SCIENCE

The data collection of duration from 1998 to 2020 has
been analysed. The outputs from this analysed shown in Table 1
indicate that Time span is 23 years. 4469 documents are
collected from Web of Science, 12018 authors are contributing
the documents following contributions by 701 Journal, 5624
Keywords, 1 Languages, 105 countries and 3643 Institutions.
Citation Score of the documents are 3769 Local citations and
57354 Global citations.

Table 2 Annual Contribution of IoT in Environment Science
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Global India
S.No | Years Publication Percentage | TLCS | TGCS Publication

1 1998 1 0.02 0 162 -
2 1999 1 0.02 0 0 -
3 2000 2 0.04 0 71 -
4 2001 3 0.07 0 77 1
5 2002 3 0.07 0 94 1
6 2003 2 0.04 0 18 1
7 2004 3 0.07 1 35 2
8 2005 2 0.04 0 28 1
9 2006 1 0.02 0 0 1
10 2007 1 0.02 0 47 1
11 2008 2 0.04 0 54 1
12 2009 1 0.02 0 0 1
13 2010 1 0.02 41 263 1
14 2011 7 0.16 25 214 3
15 2012 26 0.58 36 819 6
16 2013 69 1.54 119 1750 2
17 2014 80 1.79 381 4021 2
18 2015 136 3.04 244 4119 6
19 2016 276 6.18 402 6444 5
20 2017 435 9.76 642 | 10024 26
21 2018 745 16.67 1001 | 13798 78
22 2019 1098 24.57 649 9872 85

23 2020 1574 35.22 228 5444 188
Total 4469 100 3769 | 57354 412

TLCS-Total Local Citation Score, TGCS-Total Global Citation Score

PATTERN OF OUTPUT DURING 1998-2020

Table 2 reveals that in the initial years the research
output is low, but it started increasing after 2012 to reach a peak
in 2020. The growth pattern of literature represents slow
development from 1998 to 2011. The maximum contribution is
1574 publications in the year of 2020. The publications are
gradually increasing trend in the study period. One possible
reason for low output in the initial years may be that Scopus
database started publishing only in 2004 and before that period
it might be having a lower coverage of journals published from
India, which might have increased in later years [5].

Table 3 Authorship pattern of IoT in Environment Science
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Authors Global Percentage India Percentage
Publication & Publication &
Single 130 2.91 7 1.70
Double 491 10.99 78 18.93
Three 856 19.15 84 20.39
Four 1029 23.03 60 14.56
Five 866 19.38 63 15.29
Six 571 12.78 81 19.66
Seven 255 5.71 28 6.80
Eight 127 2.84 4 0.97
Nine 62 1.38 2 0.48
T dM
enanc tore 82 1.83 5 1.22
than Ten
4469 100 412 100°
Figure 2 Authorship pattern of IoT in Environment Science
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AUTHORSHIP PATTERN

Table 3 and Figure 2 illustrate the authorship pattern of
IoT in Environment Science Literature. Out of 4469 papers, the
authorship pattern up to nine authors results a total of 4387
research output remaining 82 papers have been published by
more than ten authors. Single author contributions were
accounted to 2.91% during the study period. The highest
percentage of 23.03% was recorded by four authors.

Table 4 Document type contribution of IoT in Environment
17




Science

S.No Document wise Records | % | TLCS | TGCS
1 Article 4032 90.2 | 3474 | 49656
2 Review 251 5.6 | 269 | 6768
3 Article; Early Access 86 1.9 0 173
4 | Article; Proceedings Paper 68 1.6 21 635
5 Editorial Material 19 0.5 5 51
6 Review; Early Access 5 0.1 0 6
7 Article; Book Chapter 3 0.1 0 10
8 Review; Retracted Publication 2 0.0 0 19
9 Article; Data Paper 1 0.0 0 15
10 | Correction 1 0.0 0 0
11 | Letter 1 0.0 0 21

Total 4469 100 | 3769 | 57354
Figure 3 Document type contribution of IoT in
Environment Science
CATEGORY OF DOCUMENT

Table 4 and Figure 3 shows that total 4469 papers have
been published on IoT in environment science research by
researchers of during the last 23 years from 1998 to 2020.The
total publications of about 90.2% (4032) published as articles,
251as Review, 86 as early access and followed by as Proceeding
paper, Editorial Material, Early Access, Book Chapter, Retracted
publication, Data paper and Letter.

Table 5 Degree of Collaboration of per Author
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http://127.0.0.1:1925/dt/0/
http://127.0.0.1:1925/dt/8/
http://127.0.0.1:1925/dt/3/
http://127.0.0.1:1925/dt/4/
http://127.0.0.1:1925/dt/6/
http://127.0.0.1:1925/dt/9/
http://127.0.0.1:1925/dt/1/
http://127.0.0.1:1925/dt/10/
http://127.0.0.1:1925/dt/2/
http://127.0.0.1:1925/dt/5/
http://127.0.0.1:1925/dt/7/

SNo | Years Single Author| Multi Author Total No. of DC
(Ns) (Nm) Articles (Ns+Nm)
1 1998 - 1 1 1
2 1999 1 0 1 0
3 2000 - 2 2 1
4 2001 2 1 3 0.33
5 2002 1 2 3 0.67
6 2003 - 2 2 1
7 2004 2 1 3 0.33
8 2005 - 2 2 1
9 2006 1 0 1 0
10 2007 1 0 1 0
11 2008 2 0 2 0
12 2009 - 1 1 1
13 2010 - 1 1 1
14 2011 1 6 7 0.86
15 2012 1 25 26 0.96
16 2013 1 68 69 0.99
17 2014 3 77 80 0.96
18 2015 8 128 136 0.94
19 2016 13 263 276 0.95
20 2017 13 422 435 0.97
21 2018 25 720 745 0.97
22 2019 20 1078 1098 0.98
23 2020 35 1539 1574 0.98
Total 130 4339 4469 0.97
Figure 4 Degree of Collaboration of per Author
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Degree of Collaboration:
The degree of collaboration can be calculated using
K.Subramanyam’s formula.

N

i

Nm + NS

The formula is C =
Where,

C = Degree of collaboration in a discipline

Nm = Number of multiple authored papers

Ns = Number of single authored papers

Table 5 and Figure 4 represents the Degree of
Collaboration was 1.00. In the year 1998, 2000, 2003, 2005,
2009, 2010 the degree of collaboration is much similar. The
average Degree of Collaboration was 0.97.

Table 6 Relative Growth Rate and Doubling Time

Years Records W1 W2 RGR Dt
1998 1 - 0 - -

1999 1 0 0 0 -

2000 2 0 0.69 0.69 1.00
2001 3 0.69 1.10 0.41 1.69
2002 3 1.10 1.10 0 0

2003 2 1.10 0.69 0.41 1.69
2004 3 0.69 1.10 0.41 1.69
2005 2 1.10 0.69 0.41 1.69
2006 1 0.69 0 0.69 1.00
2007 1 0 0 0 0

2008 2 0 0.69 0.69 1.00
2009 1 0.69 0 0.69 1.00
2010 1 0 0 0 0

2011 7 0 1.95 1.95 0.36
2012 26 1.95 3.26 1.31 0.53
2013 69 3.26 4.23 0.97 0.71
2014 80 4.23 4.38 0.15 4.62
2015 136 4.38 491 0.53 1.31
2016 276 491 5.62 0.71 0.98
2017 435 5.62 6.08 0.46 1.51
2018 745 6.08 6.61 0.53 1.31
2019 1098 6.61 7.00 0.39 1.78
2020 1574 7.00 7.36 0.36 1.93

RELATIVE GROWTH RATE AND DOUBLING TIME
20




The relative growth rate and doubling time model
developed by Mahapatra to examine the growth rate.
A specified period of the interval can be calculated from
the following equations:
W;-W;
R(1-2) = ---mmmm-
T:-Ty

Where R (1-2) = mean relative growth rate over the specified
period of interval.

W1 = log W1 (Natural log of initial number of
publications/pages).
W2 = log W2 (Natural log of initial number of
publications/pages).

T2-T1 = The unit difference between the initial time and final
time.

The relative growth rate for both publications and pages
can be calculated separately.

Therefore,

R (a) = Relative growth rate per unit of publications per unit of
time (year).

R (p) = Relative growth rate per unit of pages per unit of time
(year).

DOUBLING TIME

From the calculation, it is found that there is a direct
equivalence exists between the relative growth rates and
doubling time. If the number of publications/pages of a subject
doubles during a given period, then the difference between the
logarithm of the numbers at the beginning and at the end of the
period must be the logarithms of the number 2. If one uses
a natural logarithm, this difference has a value of 0.693.

The corresponding doubling time for publications and
pages can be calculated by using the following formula: Doubling
time (Dt) = 0.693 /R

Table 6 shows that The RGR value for the year 2000 is
0.69 and it is observed that the relative growth rates have
decreased to 0.36. In contrary, the Doubling Time for publication
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of all sources in IoT in Environment Science research output has
increased from 1.00 to 1.93 and it gradually increased up to
2020.

Table 7 Exponential Growth Rate of IoT in Environment

Science
Years Records Exponential Growth Rate
1998 1 -
1999 1 1
2000 2 2
2001 3 1.5
2002 3 1
2003 2 0.67
2004 3 1.5
2005 2 0.67
2006 1 0.50
2007 1 1
2008 2 2
2009 1 0.50
2010 1 1
2011 7 7
2012 26 3.71
2013 69 2.65
2014 80 1.16
2015 136 1.70
2016 276 2.03
2017 435 1.58
2018 745 1.71
2019 1098 1.47
2020 1574 1.43
Total 4469 37.78

EXPONENTIAL GROWTH RATE

Table 7 shows that the exponential growth rate of the
publications in IoT in Environment Science during the study
period of 23 years (1998-2020). The highest growth rate was
found 1.00 during the year 1999 with 1 publications. During the
period of study the growth rate was within the range of 1.00 to
1.43, which is on an increasing trend is with a very low
significant margin.

Table 8 Activity Index of Indian IoT in Environment Science
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research output

Indian Output . World Output Noo A/B=AI

Years (Nij) P | Nio=a (Noj) P -B \//alue
1998 - - 1 0.02 0
1999 - - 1 0.02 0
2000 - - 2 0.04 0
2001 1 0.24 3 0.07 3.43
2002 1 0.24 3 0.07 3.43
2003 1 0.24 2 0.04 6
2004 2 0.49 3 0.07 7
2005 1 0.24 2 0.04 6
2006 1 0.24 1 0.02

2007 1 0.24 1 0.02 12
2008 1 0.24 2 0.04 6
2009 1 0.24 1 0.02 12
2010 1 0.24 1 0.02 12
2011 3 0.73 7 0.16 4.56
2012 6 1.46 26 0.58 2.52
2013 2 0.49 69 1.54 0.32
2014 2 0.49 80 1.79 0.27
2015 6 1.46 136 3.04 0.48
2016 5 1.21 276 6.18 0.20
2017 26 6.32 435 9.73 0.65
2018 78 18.93 745 16.68 1.14
2019 85 20.63 1098 24.58 0.84
2020 188 45.63 1574 35.23 1.30
Total 412 100 4469 100

RELATIVE ACTIVITY INDEX OF INDIAN RESEARCH OUTPUT

A comparison of Indian research contributions with the
world contributions was carried out using Relative Activity Index
(RAI), first suggested by Frame and subsequently made use of by
bibliometricians.

Here RAI is worked out for each year as:

{Indian output in IoT in Environment Science /total
Indian output}/ {World output in [oT in Environment Science
/total world output} x100

In Table 8 it is identified that the Activity Index (Al) for
India has been calculated to analyse how India’s research
performance changes over different years. The Data indicates
that India's research effort in IoT in Environment Science
research an average productivity that of world average for the
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years 1998 to 2020. Further, it is observed that the Activity Index
(AI) has reflected gradual increasing trend during the study

period.

Table 9 Spearman’s rank correlation coefficient of Countries

distribution of IoT in Environment Science

Years Indian Rank World Rank D (Ri- D2
Output (R1) Output (R2) R2)

1998 - - 1 20.5 -20.5 | 420.25
1999 - - 1 20.5 -20.5 | 420.25
2000 - - 2 15.5 -15.5 | 240.25
2001 1 16 3 12 4 16
2002 1 16 3 12 4 16
2003 1 16 2 15.5 0.5 0.25
2004 2 10 3 12 -2 4
2005 1 16 2 15.5 0.5 0.25
2006 1 16 1 20.5 4.50 20.25
2007 1 16 1 20.5 4.50 20.25
2008 1 16 2 15.5 0.5 0.25
2009 1 16 1 20.5 -4.50 20.25
2010 1 16 1 20.5 -4.50 20.25
2011 3 8 7 10 -2 4
2012 6 5.5 26 9 -3.5 12.25
2013 2 10 69 8 2 4
2014 2 10 80 7 3 9
2015 6 5.5 136 6 -0.5 0.25
2016 5 7 276 5 2 4
2017 26 4 435 4 0 0
2018 78 3 745 3 0 0
2019 85 2 1098 2 0 0
2020 188 1 1574 1 0 0
Total 412 4469 1232

SPEARMAN’S RANK
COUNTRIES

carried. (Daniel; 1990)

The formula is:

Where,

N(N2z-1)

CORRELATION COEFFICIENT OF
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r = spearman’s rank correlation coefficient,
D = difference between rank1 and rank2 and;

N = number of pairs of ranks / scores.

Calculation
6 *1232
r=1 - -—mmmmmmmmeeo
23(232-1)
6 *1232
=
23(529-1)
7392
r=1 - -
23(528)
7392
r= - eeEmessccsccca———-
12144
r=1-0.6086
r=0.39

r > 0 implies positive agreement among ranks

The spearman’s rank correlation coefficient indicated
that there was a significant agreement among the Indian
Research output and World Research output in the IoT in
Environment Science scientists was concerned. This indicates a

strong positive relationship between the

individuals rank

obtained in the India and Global Level, i.e., the higher ranked in
World research productivity and the higher ranked in Indian
research productivity in [oT in Environment Science also vice

versa.

Table 10 Co-authorship Index
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Single Two More
Year CAI CAI | thantwo | CAI | Total
Author Authors
authors

1998 - 0 1 909 - 0 1
1999 1 3448 - 0 - 0 1
2000 - 0 2 909 - 0 2
2001 2 2298 - 0 1 39 3
2002 1 1149 1 303 1 39 3
2003 - 0 2 909 - 0 2
2004 2 2298 1 303 - 0 3
2005 - 0 2 909 - 0 2
2006 1 3448 - 0 - 0 1
2007 1 3448 - 0 - 0 1
2008 2 3448 - 0 - 0 2
2009 - 0 1 909 - 0 1
2010 - 0 - 0 1 116 1
2011 1 492 1 130 5 83 7
2012 1 132 4 140 21 94 26
2013 1 50 6 79 62 104 69
2014 3 129 8 91 69 100 80
2015 8 203 19 127 109 93 136
2016 13 162 38 125 225 95 276
2017 13 103 51 107 340 91 435
2018 25 116 83 101 637 99 745
2019 20 63 113 94 965 102 | 1098
2020 35 77 158 91 1381 102 | 1574

130 491 3848 4469

CO-AUTHORSHIP INDEX (CAI)
For calculating Co-Authorship Index (CAI), Garg and
Padhi proposed a formula-
CAI= ((Nij /Noj)/(Noj/ Noo))100
Where Nij = number of papers having j authors in block i
Nio = total output of block i
oj = No. of papers having j authors for all blocks.
Noo = total number of papers for all authors in all blocks
J]=1,2,3..N
The results analysis is shown in Table 10. It indicates that
multiple authors papers are higher than that of single authored
papers. Hence it can be inferred that collaborative research is
prevalent in [oT in Environment Science research. From this
domain the CAI is increasing and decreasing trend during the
study period.
Table 11: Country-wise co-authorship network
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country documents citations
peoples r china 1989 24852
USA 815 17335
South Korea 553 5569
India 412 5849
England 364 5780
Australia 237 5678
Saudi Arabia 231 3166
Taiwan 230 2320
Pakistan 197 2510
Spain 181 2569
Canada 149 2778
Italy 143 3004
Japan 123 1534
Portugal 109 1765
Brazil 105 1378
France 100 1433
Malaysia 81 1888
Sweden 81 2107
Germany 77 927
Singapore 73 1234
Egypt 63 694
Iran 62 1242
Finland 58 1185
Greece 54 775
Scotland 50 723
indonesia
@ gater ye@en
otdan ¢
o [\ ma@sia
palaan canadd® U reland
-’ . w)ples r china ‘ &
<
h il'@a wnﬂ sWen cyprus
o Seece
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Country-wise co-authorship network:
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Table 11 reveals that the software separates these 71
countries into 7 clusters which form 2447 links with total link
strength of 1486212. India has the total links strength of 208890
with the other countries, followed by peoples R china (1989),
United States (USA) (815), South Korea (553) and India (412)
respectively. Therefore this kind of analysis has identified the
scenario of global cooperation in scholarly communication.
CONCLUSION

This chapter deals with the growth and development of
the [oT in Environment Science by applying a new research
approach. Data were collected Web of science literature, reliable
paper journals and proceedings from the beginning of 1998 until
the end of 2020 without exception, as a dynamic representation
of the growth of knowledge in the field is the main component. At
most (97.09%) of the papers were published as multi-authored
and mega-authored papers. An increasing trend in publications
from 1998 to 2020 is observed. Furthermore, this studied
documents published only in English language. Peoples R china
country is the most prolific researcher. This chapter shares
Information about application of IoT in environment science
using Scientometric study.
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ABSTRACT

Self Help Group (SHG) is a group of rural women between
10 to 20 members associated with it, that work together to
improve their socio economical conditions or vulnerability which
they face daily in their livelihood. The concept of SHG was
formally started by NABARD in the late 20t century but the
growth has been identified in the recent times due to its financial
inclusion and entrepreneurial characteristics. Women belong the
group work together for their better development in the case of
both socially and financially. Income generating activities include
all small and medium activities that help in generating monetary
value or economical benefits towards better livelihood for the
rural poor women. In the beginning, the paper describes the
concept of Self Help Group and in later it showcase the role
performed by Self Help Group in generating or earning income
for themselves which facilitates sufficient food availability,
hygienic health facility, fresh drinking water and other basic
amenities that are responsible for sustainable livelihood in the
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rural areas and most importantly, they become financially self
reliant in the long term as well.

Keywords: Income generating activities, Sustainable livelihood,
Self Help Group

1. INTRODUCTION
1.1 Self Help Group: An Introduction

Self Help Group concept was given by Prof. Mohammad
Yunus in Bangladesh that works as a facilitator in developing
socio-economic conditions, helps in accessing financial linkage at
an economical rate (Bori, 2017). Members of Self Help groups
containing 10 to 20 members of having same economic
background, belonging to the same village, same community who
assembled together in order to solve their common problems
(Soni, 2015). SHG are voluntary system of group that forms to
achieve their main objective to become self reliant. Self Help
Promoting Institutions performs welfare development
programmes in the context SHG promotion and achieving its
objectives. NGOs promotes community enhancement of the
group by providing suitable trainings and advisory sessions
whereas banks main contribution towards SHG is to provide
lending services as SHG-Bank Linkage monetize money saving
habits as well as availability of credit facilities to the women
SHGs (Jung, 2008). Promoting agencies of SHGs are public
departments, commercial banks and voluntary organisations that
mostly focus on socio-economic problems related to capacity
building and financial services (Sharma, Dua & Hatwal, 2012).

SHGs form with the prime objectives of establishing
formal credit systems and building mutual understanding among
group members and ultimately establishing small business
enterprises such as dairying, goats and poultry farming to
support their livelihood (Brook, Hillyer & Bhuvaneshwari, 2008).
In order to avail lending facilities from the bank, a SHG would
save for about six months and performs internal lending to
develop money saving habits and strengthen internal collective
strength. Guidelines and procedures are strictly followed by
financial institutions to credit the SHGs as NABARD is the
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regulator of the SHG-Bank linkage programme (Shylendra, 2013).

SHG Bank linkage programme exposes the rural women
to the formal banking system and simultaneously they can
mobilize savings, access to credit, develops leadership trait and
participate in the development process of the society as well
(Singh, 2008). The spread of the SHG Bank linkage programme
mainly depends on the factors like proactive efforts of state
governments, NGOs, socio-cultural factors, activeness of SHG etc.
(Tripathi, 2013). Since the beginning of SHG which is about 25
years, the SHG-Bank linkage programme has reached its high
peak among towards success among its stakeholders. According
to NABARD annual report 2018, about 87 lakh of SHGs are
registered having transactions in deposits crossed to 195,000
million whereas annual lending crossed to 470,000 million
(NABARD 2018). Das and Guha (2019) observed majority of the
SHG groups promoted under the various promoting agencies was
formed to access low cost and affordable landings from the
formal banking system. But the sustainability of a group is the
main challenging issue as after getting the funding groups
become idle and dysfunctional. Thus, success of SHG group is
relied on it continuous growth and not on the duration of the
group formation.

1.2. Income generation through micro entrepreneurship: An
Introduction

Micro level enterprise development turned out to be a
solution for unemployment. It creates employment for the
women in the long term. Any income generating activities that
leads to sustainable livelihood by generating income refereed as
micro entrepreneurship for women (Singh, Thakur and Gupta,
2013). Entrepreneurship is an effective tool in generating
incomes for the long term that empowers women group
members to become self reliant that leads to socio-economically
independence (Soni, 2015). Entrepreneurship development
represents each and every activity that forces an individual to
start an enterprise and to generate a sustainable income sources
(Toli, 2018). For various government based entrepreneurial
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programs and schemes, the main respondents are woman of
which most of the schemes have common feature i.e. facilitating
financial credits. Of them small portion of groups opt for business
activities even if they have opportunities due to constraints
imposed on women entrepreneurs by their immediate
environment, such as family responsibilities, the absence of an
appropriate psychological disposition etc. (Thomas & Jose,
2018).

2. SHG AND ITS SUPPORTING ROLE TOWARDS
SUSTAINABLE INCOME GENERATION

In the following section, various supporting roles played
by an SHG towards income generation are displayed in brief
towards sustainable livelihood development and how training
proved to be an important tool in staring any business entity is
also explained and at the end the various barriers faced by SHG
group members is also explained in a very brief manner.

2.1. SHG and income based entrepreneurial activities

SHGs members create trust among the group members
and with the surroundings which helps in determining trust level
that can be used for making social and cooperative relationship
with the stakeholders (Sabhlok, 2011). Women entrepreneur
creates positive atmosphere in developing a business entity that
deals with risk and uncertainty, look for business opportunities,
marketing process analysis etc. (Bori, 2017). The rural women
are equipped with basic local level skills and knowledge and
possess the potential and relevant resources to set up and
manage an enterprise. Whereas funding and training related
welfares are supported by Government agencies and other
external agencies such as NGOs, cooperative societies and
community based organisations (Sharma, Dua and Hatwal,
2012). Rajasekaran and Sindhu (2013) have observed SHGs are
having sufficient workforce to start an enterprise which can be
efficient if it is nourished well by external agencies by providing
need based training. The basic objective of micro
entrepreneurship is to develop the socio economic condition of
women and improve the status of women in households and
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communities. Collective actions are best nurtured under the NGO
promoted SHG as compared to government based promoting
agencies. The best way to develop the collective action of
government promoted SHGs it has to follow the NGO based
system as the level of collective action impacts the performance
of the group (Bharamappanavara, Hanisch, & Rommel, 2014).

Exposure to micro-entrepreneurship strengthens the
women empowerment variability and downgrades the gender
inequalities in locality. SHG-Bank Linkage’s micro credit facility
pushes group members to participate in the community
development activities and also it growingly promoting small
scale business development to generate income (Toli, 2018).
Need based skill development programmes under the SHG
supported programmes acts as a catalyst for women in taking up
small businesses and become self-reliant and also it enhances the
knowledge level of group women members. Thus, they become
more confidence of taking decision in starting a new business
activity (Bori, 2017). It is observed; 70 percent, 15.25 percent &
14.75 percent women involved in entrepreneurial activities are
doing trading such as opening of bakery business, general or
stationary stores, garment shops; selling any products to others
and manufacturing respectively (Soni, 2015). Providing finance
based services, documenting procedures, skill based training to
the SHGs had positive result in generating income for themselves
to start a micro level enterprises in the village within their
locality (Vejju & Sridevi, 2020).

Effectiveness of the enterprise, availability of capital,
confidence boosting among women for entrepreneurship are
some of the major indicators towards the success of an
enterprise for the women SHG group members. Social and
economical position, self motivation of women is also a part of
the women entrepreneurship. Women who are associated with a
SHG group are more self reliant than non SHG women in order to
start an enterprise (Nachimuthu & Gunatharan, 2012). Financial
inclusion of SHG members are promoting positively towards
enterprise development but sometimes failed to expand their
business activity due to less amount of loan accessibility. One of
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the major objectives of micro entrepreneurship development
programme is to generate employment in their locality and to
better their livelihood (Bharti, 2014).

2.2. Role of skill based training towards income generation

Availing skill based training is an indispensible impetus
towards women empowerment or an essential element through
which conditions empowerment can be achieved. It is also
observed that women who were facilitated by skill based training
related to finance and entrepreneurship has better knowledge in
loan access and development of ideas to start a business
enterprise (Banerjee & Ghosh, 2012). Women SHG members who
are involved in income generating activities promotes economic
advantages in low households and proved to be an effective
instrument in women empowerment (Swain & Wallentin, 2012).

Women are more active in agro based industries because
most of the women are involved in household and farm based
activities as these are their hereditary activities (Sharma, Dua
and Hatwal, 2012). It is observed based on analysis on skill based
training that woman based training promotes around 40 percent
up gradation in skill relates to entrepreneurship. Skill
development programmes are major determinants to become a
micro level entrepreneur. Other related factors such as financial
awareness, internal lending, micro credit planning, loan
repayment, decision making etc. do not have major impact on
entrepreneurship development (Soni, 2015). Micro
entrepreneurship development needs to be sustainable for the
long term in order to improve women'’s livelihoods (Chatterjee &
Datta, 2020).

2.3.Barriers towards new entrepreneurship development in
order to generate income

Entrepreneurial skill enhancement training should works
towards marketing based skill development, product
development, finance and legal based knowledge enhancement
that further defines growth of the enterprise. Marinating social
relations can also promote business enterprise (Vanithamani &
Menon, 2012). Outreach programmes may be arranged with the
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outer agencies in order to visit their business houses for the
SHGs to experience their business activities and processes
(Rajasekaran & Sindhu, 2013).

Access to sufficient fund to start enterprises is always the
main barrier for women as they don’t have collateral (UN ESCAP,
2014). Micro level enterprises face difficulties in availing formal
access to finance due to lack of collateral so they move towards
informal sources of finance. Lacks in access to suitable market is
also a major constraints towards development of an enterprises
as produced products or services needs to be sold to the
potential customer. In the beginning it is difficult to establish a
potential market due to lack of market knowledge and
experiences (Chatterjee & Datta, 2020).

CONCLUSION

In current scenario, Self Help Groups are emerging as an
effective tool for the society in empowering women by
performing various income generating activities such as
tailoring, cultivation, preparing pickle, incense sticks, papad
making etc. It helps in mobilising rural women, build confidence,
promote positive attitude among them. Apart from this, with the
help of SHG-Bank linkage programme, members of the group gets
a platform to connect with the banking system and do their
financial transactions such as savings, lending money at regular
interval. In the next step, with the financial support from
financial institutions, some SHG start their own small kind of
business activities.

It is observed with the above discussion by analysing
various factors associated with entrepreneurship, an SHG group
facilitates all necessary perquisites required to start a business
entity. An SHG group gets financial support through linking with
the financial institutions and avails skill based training by
supporting agencies such as NGOs, cooperative agencies etc. In
this way SHG is turning out to be an effective tool in promoting
micro entrepreneurship among women group members.

SUGGESTIONS FOR FUTURE RESEARCH:
1. Establishment of common loan centres to facilitate loan
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related services in the rural base.

2. Regular engagement of SHG members with their promoting
agencies in order to know about the available opportunities
towards entrepreneurship.

3. Facilitation of need based skill training to the SHG members
by the NGOs, and promoting agencies.

4. Promotion of entrepreneurship by taking example of existing
women entrepreneurs.

5. Due to shortage of bank branches in the rural areas bank
should use SHGs as banking facilitators.
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ABSTRACT

This chapter is on how to better appreciate the issues of
reactive power networks. Where it comes to transmission
systems, ways of increasing or decreasing reactive capacity (also
called reactive power) are a topic of discussion. A prior
knowledge of the reactive force in AC systems is needed to
advance.

1.1 REACTIVE POWER - INTRODUCTION

As they are energised, the AC networks and the resulting
voltage and current flows provide their own time-varying fields
as well as electrical fields. Constructing energy when they grow,
these fields unleash it as they collapse. Other than resistive
equipment, such as transformers and devices, all else from
engines and turbines (i.e., machines) operates depending on their
ability to retain and release electricity. Fig. 2 contains the AC
circuit (as seen in the illustration) (a), Transient power delivered
to the load from the voltage source is expressed as the word Z/Z,
in terms of instantaneous voltage and current.

p=u (1.1)

Where V and [ are the respective root mean square
(rms) values of v and i.
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Figure 1 The Electrical Parameters in An Ac Network.

In the steady state, where v =V, cos(wt) and 1 = [ cos(wt - @):

Viaidlos
p= —m"; % [cos ¢+ cosRuwt — ¢)]

= VIcos ¢(1 + cos 2wt) + VIsin ¢sin 2wt

Pictures can be found in Fig. 1 (b). In equation (2.2), two
complex-valued I + j)Q components are found. The intensity
function has both an average value and a maximum value of VI.
The active control, P, is supplied by the supply to the unit. The
second term has a zero mean, but a positive and negative peak
value of f. The detailed equation of a complex force appearing in
Fig. 2(a) is in phase domain.

S=V-T*
=P+jO=VIcos ¢+jVIsin ¢

Volts/W = reactance and is labelled ampere active (var). From
Equations (2.3) and (2), the reactive power's peak value is found
to be in Eq. (2).
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Creating the requisite coupling fields for energy devices is
a need for reactivity. It loads circuits but does not result in an
average power usage. Active and reactive capacity is used in
high-power networks. A view of a commonly used power
structure seen in figure 2.1(c) is pictured here.

Gadgets are essentially antennas that receive radio waves
and store that energy as magnetic field. They do not work well
because they pull electricity from lagging currents; they are often
called "reactive power absorbers". electrostatic systems
accumulate static energy Leading currents are pulled, which
causes a negative Q rating; therefore, they are seen as providers
of reactance. The convention for sources and loads are different,
so it is recommended that one uses voltage and current rather
than their respective signals, otherwise they would not be
misled, and to the Q (and not voltage or current) to give reactive
power a symbol.

2 UNCOMPENSATED TRANSMISSION LINES

To get a comprehensive understanding about the need
for active and reactive management, assume a line-to-
straightaway of a connection between a source V and a load that
requires just the minimum of it. The above circuit contains just
one reactance, an inductive reactance. Figure 2 depicts such a
network, with a Phas Diagrams 2. V = [ with its parameters. In
figure 2, it is obvious that there is a magnitude and a step
variance between the transmitting and receiving voltages
Reactive current flowing in the load accounts for the majority of
the line voltage decrease (I = DV1 and V = Ix). keeping the
voltages in relatively equal will need two solutions: either
increasing or decreasing current/ voltage may be balanced by
increasing or decreasing current.

1. Load compensation, and
2. System compensation.
2.1 Load Compensation

For this capacitive load, Ic - Ix in this equation, a parallel
reactive current component may be added, resulting in Ic + Cc.
For that purpose, using this approach increases the successful

43



power factor of the combination to unity. When the voltage 1 is
lower than the total of Vs and DV, the absence of load (voltage
cancellation) is referred to as load compensation. On the
contrary, by charging more for extra reactive fuel, consumers get
a benefit in return for doing so Loads minimise line voltage drop,
but do not remove it entirely; they also undergo a 2X DV2 voltage
drop..

Figure 2 A Short, Lossless Transmission Line Feeding A Load.
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Figure 3 The Reactive-Power Control for Voltage Regulations.
2.2 SYSTEM COMPENSATION

At the rated voltage, a reactive power compensator may
be used to control Fig. 3. 2,' In this compensator, the voltage
decrease of DV 1 is negated and the reactance of IIXl. To
counteract the DV2, Ov draws a secondary current equal to and
in magnitude to the terminal voltage V c is equivalent to the
destination voltage, V s. Quality of supply compensators are used
by electricity providers to have consumer stability.

3. CONCLUSION

This chapter is not intended to provide a comprehensive
analysis of trans- mission lines. Rather, its objective is to
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examine those aspects that enhance the understanding of the
interplay between voltages on the line and the resulting
reactive-power flows.
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ABSTRACT

The evolution of social media is a wonderful tool in this
modern world to develop the skills of Communication, Teaching
and Learning technologically emerged by internet facilities. This
technology is knowledge based effective learning tool for the
students and teachers in most educational institutes following
the social media to enhancing the research skills. Nowadays, the
usage of Facebook, WhatsApp, Skype, Twitter, blogging sites,
Instagram and other user browsing network have more
opportunities to share the individual’s capacity through this
social communicational media. Abundantly the sources are
published and established through the websites for searching the
needed content from that sources for the professors and students
benefits. At present condition the study environment totally
changed and by online study mode in the universities, colleges
and schools ICT is more powerful in education field and develop
the standardised education. Massive Open Online Course (MOOC)
by SNSs is an educational resource integrated and created the
chances gain the educational knowledge and provides facilities
for learners. The most familiar universities by using the novel
communication technology for the students and teachers. In this
21st century the social media and social network expanding the
learning, teaching and research applications to make an
efficiency and forms revolution in the field of education and
communication.

Index Terms: Social media, Networking, Teaching, Learning,
Communication.
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INTRODUCTION

The Social network sites has revolutionized
communication tools for facilitating teaching and learning
activities. Nowadays, social media networking has become one of
the most significant communication tools among people; In
which exist through the Internet browsers that provides
accessibility for awesome amount of people. Applying Social
Networking Sites(SNSs) in teaching and learning give a positive
impact on the adoption of SNSs and open the door to the new
days of learning and teaching. Use as tools for teaching and
learning.

New technologies, most often referred to as web 2.0 have
created and developed in public and academic use, changing the
way organizations and people create and share existing or newly
produced information through multi-way communication.

EDUCATIONAL AND SOCIAL NETWORKSITES

Many teachers and teacher educators remain uncertain
about how to meaningful blended this technology or assess its
impacts(crook 2012). Assessing the processes and products of
students thinking in projects involving the Internet or identifying
how online applications could aid them in developing their
capacity for such assessment, can be especially difficult even for
experienced content - and technology - using teachers(Green.
2006). Web based social networks introduce tools, people, and
materials to school culture that could help to break up
established routines and assist teachers and students in getting
feedback on their performances.

INFLUENCES OF SOCIAL MEDIA ON EDUCATION

Social media has exploded as a class of on-line discourse
in which human beings create content material, share it, book
mark it and network at a prodigious rate. Because of its ease of
use, velocity and attain, social media is speedy changing the
public discourse in society and placing traits and schedule in
topics that variety from the surrounding and politics to
technology and the entertainment enterprise. Lusk shared the
same concept of social media. For him social media is the use of
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Facebook, Blogs, Twitter, My space and LinkedIn for the purpose
of this study social media is captured within the use of Internet
through Facebook, WhatsApp, Twitter, Skype, Myspace as well aa
Yahoo Messsenger for communication sharing of ideas, sharing of
photos and videos by users. The increased use of Social
Networking Websites has become an international phenomenon
in the past several years. According to the research university
college students use social networks. Technology has shown a
fast development by way of introducing small communication
gadgets for gaining access to social networks any time
everywhere, as these devices consists of packet computers,
laptops, ipads or even smart phones.

MOOCS

A Massive Open Online Course (MOOC) also works on the
notion of bespoke learning which is a feature of learning via
SNSs, too. In fact, a MOOC will be offered and typically spread
through an online social network. A MOOC integrates the
connectivity of social networking, the facilitation of an
acknowledged expert in a field of study, and a collection of freely
accessible online resources, the emergence of MOOCs in a
continuum from open educational resources to open access to
the results of scientific production provides anyone, anywhere in
the world with the same content available at the most prestigious
universities and by the most renowned specialists, for a more
structured education and the award of degrees(Lockyer. L;
Patterson, ]. 2008).

There is a similarity between MOOCs and SNSs is when a
MOOC builds on the active engagement of several thousand
students who self-organise their participation according to
learning goals, prior knowledge and skills, and common interests.
Therefore, SNSs are capable of boosting the opportunities for
joint learning offered by MOOCs. However, despite the huge
potential afforded by these communication resources among
young people, their use as a learning support remains deficient.
We seem to know rather little about how to introduce them to
learning in a way that truly acknowledges their peculiarities as a
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support to communication(Cormier, D.; Siemens, G. 2010).
Informal learning in social networks has great potential to bridge
the gap between the so-called Digital Natives” (the students ) and
the Digital Immigrants (the teachers) (Seely Brown, J; Adler, R.P.
Minds on fire. 2008).

Interestingly, many Learning Management Systems
(LMS) seem to replicate the status quo at real university
campuses, by making a distinction between social spaces and
formal learning situations, by designating class areas and chat
areas within the LMS forums, in the same way that you would
find student bars and classrooms in a campus. In contrast, SNSs
appear to erase this distinction and seem to suggest that mixing
all types of activity is something useful. It would appear that the
problems and tensions faced when trying to link SNSs to formal
learning arise when the network structure comes into conflict
with the hierarchic structure of traditional learning.

There is currently an interesting and rigorous debate on
the role that SNSs play in learning. From an educational point of
view, there have been many attempts by teachers and students
themselves to introduce learning activities into social networks.
One of the most delicate issues about the use of SNS in higher
education is that they attract students precisely because they are
not controlled institutionally like LMSs, which most universities
implement with a sole objective(namely, learning). Without
ignoring current limitations and possible risks, we believe that all
of us, university teachers, must remain optimistic and advocate
for teaching innovations, in favour of promoting SNSs or
recognising them as an additional support to the learning
generated in the classrooms. We must legitimise the social
interactions and exchanges taking place in these social spaces,
which attract participants mainly because of their shared
interests.

SOCIAL FACTORS AFFECTING THE ACADEMIC PERFORMANCE

Dr Islam study has identified many factors that are pre-
admission qualification, time spent in studying, regular class
attendance, probation status, father’s education, parental

49



support and involvement, interest in major subjects of study and
the gender of the students as significant determinants of
academic performance of the students(Islam, MMazharul, 2015).

POPULAR SOCIAL MEDIA SITES

1.

4.

Facebook: It creates a space for students to ask and answer
questions. When students get home and begin working on
their homework, they can post a question to the groups so as
to get it answered by the group member. It is also ideal for
teachers using in flipped classroom. Post videos, photos,
documents and other resources on the group’s wall and
student can access before class or when they work on their
assignments.

Facebook can be the perfect social media platform to
incorporate into the classroom. Instead of putting instructors
and students alike through a new learning curve when
dealing with a traditional online classroom dashboard, stick
to something everyone already knows.

Have students follow the class’s and the instructor can use it
to post class updates, share homework assignments and
encourage discussion.

Twitter: Offers a quick way to post class announcements
and remainders as well as real time information on class field
trips. It also helps classes track information on any topic.
Twitter can be great as a discussion board or message board
for a class. Teachers can create a single Twitter handle per
class and reuse it every year.

Blogs: Instead of traditional writing projects, blogs creates
opportunities for students to write and display their writings
on large scale.

Youtube: It is like a Facebook, Youtube is an excellent
option of flipping classroom in that students can watch
lectures and resources before entering the classroom. Again,
like blogging, since the material will be seen by a wider
audience, students will be more apt to do their very best in
creating a video, and they will enjoy being able to express
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their creativity as they connect more deeply with the course
matetrial.

5. Instagram: can showcase student work by offering a place

to feature student hard work or even interesting details
about a student.
Students can use Instagram to present a series of photos or
graphics in a visually appealing manner. Instagram allows
students to practice digital storytelling in ways that other
social media platforms may fall short.

6. Google Docs: It is a popular technology with teachers and
students. Students and teachers can use these tools to
collaborate on assignments, projects, newsletters among
other things. It allows more than one person to work on a
particular document at the same time. Google docs can
promote the team work.

SOCIAL NETWORKING SITES

The phrase social networking sites is an umbrella term
used for social media and includes but is not limited to Facebook,
Twitter, LinkedIn, Myspace. Social media is internet based
technologies that allow more free flowing communication among
its users.

New communication tools develops communication
through audio and video capturing string, connecting a features
that include:

Blogs that make authors publish/post their work and
invite comments on it.

Writing blog posts gives students another outlet for
digital content that they can then easily link back to class social
channels. There are many different platforms available, such as
WordPress, SquareSpace, Wix, Blogger, Tumblr or Medium,
where teachers can create a class blog.

Wikis which have capability to promote and facilitate
common creation of through joining academic ventures.

Social bookmarking is used to enable users for collating,
tagging, and sharing websites of their interests.
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Media Sharing Spaces provide spaces and opportunities
to the user community of posting and sharing pictures, podcasts
and videos.

Collaborative Tools extend documents sharing and
editing capabilities to multiple users.

SOCIAL MEDIA IN TEACHING AND LEARNING PROCESS

Social media into their crisis communication plan. Keep
parents and students updated on the situation by sharing
information about the crisis and if authorities are involved.

Many campuses have automated messaging alerts set up,
but using Social media will keep even more people updated and
informed.

ONLINE EDUCATION

www.shutterstock.com - 1507849274

Regarding to the relationships between students
concurrent with the past studies that find that online
communication is linked to time spent in offline relationships.

Information

Knowledge

Changing Nature of Learners
Ourselves the World

Constant connection

Adopting Social Media, Classroom
New Opportunity

. Social media as a tool
CONCLUSION

Social media, Facebook, Twitter, Instagram, Blogs and

© N U A WN R

internet are relevant field of education technology and this is still
has a long period of evolution. It is a challenge to learn via social
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media, Facebook or internet as the students should be very
serious to adopt it. There is no way for students not learning
seriously, if it happens, the students will go beyond the context of
learning, since the learning process goes forward. Many social
media platforms have shortcomings that weaken their appeal for
formal professional development, and establish them only as
platforms for resource finding and creating connections with
others. In particular. Many social media platforms are not able to
provide learning opportunities that are in line with established
best practices for professional development, particularly in the
ability to create contextualized hands-on learning opportunities.
This being said, Google Plus and LinkedIn standout as social
media platforms that start to address that concern. An immediate
opportunity that becomes visible is the aggregation and curation
of content. When we consider increasing the robustness of the
learning that happens through social media channel we also run
into well established platforms that exist outside the social media
space, specifically MOOCs and Learning Networks. In our opinion
then, new opportunities in this space are more likely to be found
by extending the functionality of existing platforms such as
Google +, or in the integration of social media for existing
learning networks or MOOCs, than in creating a social
networking platform that would focus solely on professional
development.
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ABSTRACT

This chapter provides a thorough description of the
voltage regulation mechanisms, including information on the
operational amplifiers (0.A.) and how to build an operational
amplifier voltage regulator (P.V.R.O. regulator). Network
resonances, electrode saturation, as well as voltage distortion,
are all factors that can have a significant impact on SVC efficiency.

1. INTRODUCTION

SVCs are often used in power systems to regulate voltage
or to do something else, such as device stability. As series-
compensated networks are used, the control parameters and
filters are required to be tuned differently. Details about the SVC
voltage regulator specification are addressed in this part.

2. VOLTAGE CONTROL
2.1 V-I Characteristics of the SVC

Dynamic voltage and steady- and reactive strength are
used to characterise the variability of SVC voltage and SVC
current 2 different forms of these properties are seen in Figure
5.1a. This shows the terminal voltage (a)-S voltage connection
and reactive strength is shown by (b). In textiles, SVCs are listed
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as having numerous and complex V/I characteristics in this text.

In the case of a saturated compensator reactor. As a
general rule, values of V ref max is about 1.05 and V ref min is
about 0.95.

Linear Range of SVC Control

The voltage around the inductive-to-capacitive and the
whole reactive power spectrum (or SVC) differs linearly.
Slope or Current Droop

The voltage-magnitude slope or droop (or droop of the V-
[ characteristic) is the relationship between voltage and current
as it is being controlled along the axis. To thus reflect slope K S, a
K-slope of

AV
Kg. = —
SL =47

where AV = the change in voltage magnitude (V)

Al = the change in current magnitude (A)

The per-unit value of the slope is obtained as
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Figure 1 (A) The Voltage-Current Characteristic Of The SVC And
(B) The Voltage- Reactive-Power Characteristic Of The SVC

where Vr and Ir represent the rated values of SVC

voltage and current, respectively.
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For Al =1,,

AV(at I, or Q,)

Kq = u
SL v, p
_ AV(at i: or Q;) . 100%
.

where Qr represents the rated reactive power of SVC.

Here the slope can be described as the voltage shift
relative to the rated voltage, normally equal to either inductive or
capacitive-active electricity. beyond recognition As the SVC shifts
out of the linear control plane, it begins to act like a nonlinear
inductor. The proactive and reactive forces of the SVC In certain
literature, the combined inductive and capacitive strength of the
SVC is known as the reactive power. Equivalent impedance is
measured as a ratio: The slope is represented as an equivalent
reactance.

XSL iz KSL in pu

With saturated control compensators, the slope is
adjustable by the control mechanism; with the multistage system,
the slope is fixed by the slope adjustment capacitors. Slope is
always having a nominal range of 1-10%, with a median value of
3-5% In addition to being essential for bus regulation, it is
desirable to integrate a finite slope in the V-I characteristics for
reasons that are mentioned below.

3. CONCLUSION
Additionally, to save the thyristor valves from being

exposed to thermal pressures, a regulator is put in place that
limits the inductive current inside the overload range.
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ABSTRACTS

“The Environment is an important aspect of peace
because When our resources become scarce, we fight for them”
Wangari Mathai - Nobel peace prize 2004 The word environment
was derived from the French word environed, which means to
surround or encircle and literally it means surroundings. The
environment is everything around us. It includes all of the living
and the non-living things with which we interact. And it includes
a complex web of relationships that connect us with one another
and with the world we live in. Despite our many scientific and
technological advances, we are utterly dependent on the
environment for air, water, food, shelter, energy, and everything
else we need to stay alive and healthy. As a result, we are part of,
and not apart from, the rest of nature. “Environmental science is
defined as the study of physical, chemical and biological conditions
surrounding the living organisms which influence them internally
and externally.” Environmental science and Multidisciplinary
study of how humans interact with the environment of living and
non-living things. It integrates information and ideas from the
natural sciences, such as biology, chemistry, and geology, the
social sciences, such as geography, economics, political science,
and demography (the study of populations), and the humanities,
including philosophy and ethics . The goals of environmental
science are to learn how nature works, how the environment
affects us, how we affect the environment, and how to deal with
environmental problems and live more sustainably. A key subfield
of environmental science is ecology, the biological science that
studies how organisms, or living things, interact with their
environment and with each other.

60



INTRODUCTION

The environment is not a single subject. It is an
integration of several subjects that include both Science and
Social Studies. To understand all the different aspects of our
environment we need to understand biology, chemistry, physics,
geography, resource management, economics and population
issues. Thus the scope of environmental studies is extremely
wide and covers some aspects of nearly every major discipline.
We live in a world in which natural resources are limited. Water,
air, soil, minerals, oil, the products we get from forests,
grasslands, oceans and from agriculture and livestock, are all a
part of our life support systems. Without them, life itself would
be impossible. As we keep increasing in numbers and the
quantity of resource improving this situation will only happen if
each of us begins to take actions in our daily lives that will help
preserve our environmental resources. We cannot expect
Governments alone to manage the safeguarding of the
environment, nor can we expect other people to prevent
environmental damage. We need to do it ourselves. It is a
responsibility that each of us must take on as one’s own. The
Productive value of Nature: As scientists make new advances in
fields such as biotechnology we begin to understand that the
world’s species contain an incredible and uncountable number of
complex chemicals. These are the raw materials that are used for
developing new medicines and industrial products and are a
storehouse from which to develop thousands of new products in
the future. The flowering plants and insects that form the most
species-rich groups of living organisms are thus vital for the
future development of man. We degrade their habitat these
species will become extinct. If one sees being sold or used, a
product that comes from an illegally killed wild species, if we do
not inform the authorities, we become a party to its extinction.
Once they are lost, man cannot bring them back. When we permit
the destruction of a forest, wetland or other natural area and do
not protest about it, future generations are being denied the use
of these valuable resources and will blame us for these rash and
negligent actions towards the environment. Thus the urgent need
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to protect all living species is a concept that we need to
understand and act upon. While individually, we perhaps cannot
directly prevent the extinction of a species, creating a strong
public opinion to protect the National Parks and Wildlife
Sanctuaries in which wild species live is an important aspect of
sustainable living. There is a close link between agriculture and
the forest, which illustrates its productive value. For crops
successful, the flowers of fruit trees and vegetables must be
pollinated by insects, bats and birds. Their life cycles however
frequently require intact forests .Aesthetic/Recreational value of
nature: The aesthetic and recreational values that nature
possesses enliven our existence on earth. This is created by
developing National Parks and Wildlife Sanctuaries in relatively
undisturbed areas. A true wilderness experience has not only
recreational value but is an incredible learning experience. It
brings about an understanding of the oneness of nature and the
fact that we are entirely dependent upon the intricate functioning
of ecosystems. The beauty of nature encompasses every aspect of
the living and non-living part of our earth. One can appreciate the
magnificence of a mountain, the power of the sea, the beauty of a
forest, and the vast expanse of the desert. It is these natural
vistas and their incredible diversity of plant and animal life that
has led to the development of several philosophies of life. It has
also inspired artists to develop visual arts and writers and poets
to create their works that vitalize our lives. A wilderness
experience has exceptional recreational value. This has been
described as nature tourism, or wildlife tourism, and is also one
aspect of adventure tourism. These recreational facilities not only
provide a pleasurable experience but are intended to create a
deep respect and love for nature. They are also key tools in
educating people about the fragility of the environment and the
need for sustainable lifestyles. In an urban setting, green spaces
and gardens are vital to the psychological and physical health of
city dwellers. It provides not only an aesthetic and visual appeal
but the ability to ensure that each individual is able to access a
certain amount of peace and tranquility. Thus urban
environmental planners must ensure that these facilities are
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created in growing urban complexes. Another important
conservation education facility in urban settings includes the
need to set up well designed and properly managed zoological
parks and aquariums. These have go great value in sensitizing
school students to wildlife. Many young people who frequented
zoos as young children grow up to love wildlife and become
conservationists. In the absence of access to a Protected Area, a
botanical garden or a zoo, one concept that can be developed is to
create small nature awareness areas with interpretation facilities
at district and taluk levels. These areas can be developed to
mimic natural ecosystems even though they could be relatively
small in size. Such nature trails are invaluable assets for creating
conservation education and awareness. They can be developed in
a small woodlot, a patch of grassland, a pond ecosystem,
undisturbed river or coastal area. This would bring home to the
visitor the importance of protecting our dwindling wilderness
areas. The option values of nature: While we utilize several goods
and services of nature and enjoy its benefits’, we must recognize
that every activity that we do in our daily lives has an adverse
impact on nature’s integrity. Thus if we use up all our resources,
kill off and let species of plants and animals become extinct on
earth, pollute our air and water, degrade land, and create
enormous quantities of waste, we as a generation will leave
nothing for future generations. Our present generation has
developed its economies and lifestyles on unsustainable patterns
of life. However, nature provides us with various options on how
we development of several philosophies of life. It has also
inspired artists to develop visual arts and writers and poets to
create their works that vitalize our lives. A wilderness experience
has exceptional recreational value. This has been described as
nature tourism, or wildlife tourism, and is also one aspect of
adventure tourism. These recreational facilities not only provide
a pleasurable experience but are intended to create a deep
respect and love for nature. They are also key tools in educating
people about the fragility of the environment and the need for
sustainable lifestyles. In an urban setting, green spaces and
gardens are vital to the psychological and physical health of city

63



dwellers. It provides not only an aesthetic and visual appeal but
the ability to ensure that each individual is able to access a
certain amount of peace and tranquility. Thus urban
environmental planners must ensure that these facilities are
created in growing urban complexes. Another important
conservation education facility in urban settings includes the
need to set up well designed and properly managed zoological
parks and aquariums. These have go great value in sensitizing
school students to wildlife. Many young people who frequented
zoos as young children grow up to love wildlife and become
conservationists. In the absence of access to a Protected Area, a
botanical garden or a zoo, one concept that can be developed is to
create small nature awareness areas with interpretation facilities
at district and taluk levels. These areas can be developed to
mimic natural ecosystems even though they could be relatively
small in size. Such nature trails are invaluable assets for creating
conservation education and awareness. They can be developed in
a small woodlot, a patch of grassland, a pond ecosystem,
undisturbed river or coastal area. This would bring home to the
visitor the importance of protecting our dwindling wilderness
areas. The option values of nature: While we utilize several goods
and services of nature and enjoy its benefits’, we must recognize
that every activity that we do in our daily lives has an adverse
impact on nature’s integrity. Thus if we use up all our resources,
kill off and let species of plants and animals become extinct on
earth, pollute our air and water, degrade land, and create
enormous quantities of waste, we as a generation will leave
nothing for future generations. Our present generation has
developed its economies and lifestyles on unsustainable patterns
of life. However, nature provides us with various options on how
we utilize its goods and services. This is its option value. We can
use up goods and services greedily and destroy its integrity and
long-term values, or we can use its resources sustainably and
reduce our impacts on the environment. The option value allows
us to use its resources sustainably and preserve its goods and
services for the future. Environmental Science is an
MULTIDISPLINARY approach
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SCOPE

The science most close to Nature is Environmental science.

This field today’s parlance is encompassing issues of
pollution, waste water treatment, solid waste management,
wildlife, study of air, water and land, global warming, climate
change and so on.

Provides the knowledge about ecological systems and
biodiversity richness

Enables one to understand the causes and consequences due
to natural and man induced disasters

Exposes the problems of over population, health, hygiene, etc,
and the role of arts, Science and technology in eliminating /
minimizing the evils from the society.

Enables theoretical knowledge in to the practice and the
multiple use of environment.

Without scientific approach we cannot understand nature
and without awareness among the people, we cannot sustain
Nature.

The main role of environmental scientist is to understand the
nature and its components eliminate disturbing factors which
are pressuring sustainability and natural living.

To identify and develop appropriate and indigenous eco-
friendly skills and technologies to various environmental
issues.

Teaches the citizens the need for sustainable utilization of
resources

Environmental science provides job opportunities as
environmental scientist, environmental engineer, consultant,
teacher, analyst, pollution control officer etc.

THE MAIN OBJECTIVES OF ENVIRONMENTAL SCIENCE ARE

v Understanding the ecosystem functioning

v Understanding the ecosystem functioning and consequences

of perturbations
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v

Familiarization with identification, source and effects of
environmental pollution and their control techniques and
solid waste management

Familiarization with methods of managing environmental
pollution through administrative measures such as
environmental regulations and environmental impact
assessment

Understanding the environmental policies, laws, treaties for
sustaining environment

Knowledge of natural resources and their management for
sustainability

IMPORTANCE OF ENVIRONMENTAL SCIENCE

v

The study enables the people to understand the complexities
of the environment and need for the people to adapt
appropriate activities and pursue sustainable development,
which are harmonious with the environment.

The study motivates students to get involved in community
action, and to participate in various environmental and
management projects.

Environmental study is a key instrument for bringing about
the changes in the knowledge, values, behaviors and lifestyles
required to achieve sustainability and stability within and
among countries

GENERAL IMPACTS OF MINING ON THE ENVIRONMENT

1.
2.
3.

It consumes huge energy
Occupational health hazards

Air pollution with dust and gases due to drilling, blasting,
mine haulage and transportation by road, and also from
waste heaps;

Water pollution when atomic elements and other harmful
elements are present in the ore/mineral mine effluents;

Land pollution

Biodiversity loss and ecosystem damage
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7. Modifying water regimes such as surface flow, groundwater
availability and lowering down of water table;

Soil erosion, soil modification with dust and salt;

Noise and vibration problem in the mine and adjoining
habitat including wild life;

10. Alteration of the landform;

11. Deforestation affecting flora and fauna; and

12. Spoiling aesthetics with untreated waste dumps.
ENVIRONMENTAL EFFECTS OF FOOD PRODUCTION

Both industrialized and traditional agriculture
significantly affect our air, soil and water in various ways. These
include loss in biodiversity due to habitat loss when natural
systems like forests and grasslands are cleared, or wetlands are
drained, for establishing agricultural fields.

o Replacement of thousands of wild varieties of crop plants
with fewer high yielding varieties (as in green revolution)
causes loss in genetic diversity.

e Inadequate safeguards in agriculture may lead to soil erosion
and decreased soil fertility, and in extreme cases even water
logging, Stalinization and desertification.

e Excessive employment of farm machinery causes increased
air pollution and greenhouse gas emission from the fossil-
fuel used.

e Heavy use of pesticides (often having long persistence in soil)
in industrialized agriculture results in pollution of air, water
as well as soil.

e Pesticides may Kkill fishes and contaminate drinking water.

e Similarly, substantial fraction of heavy fertilizer inputs may
be leached causing water pollution (e.g. high nitrate
contamination of drinking water). As such agricultural
systems require huge amounts of surface water resource

e The main role of environmental scientist is to understand the
nature and its component eliminate disturbing factors which
are pressuring sustainability and natural living.
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e To identify and develop the appropriate and indigenous eco-
friendly skills and technologies and various environmental
issues.

e Teaches the citizens the need for sustainable utilization of
resources.

e Environmental science provides job opportunities as
environmental scientist, environmental engineer, consultant,
teacher, analyst, pollution control officer etc.

THE EFFECTS OF AGRICULTURE ON THE ENVIRONMENT CAN
BE BROADLY CLASSIFIED INTO THREE GROUPS, VIZ.
GLOBAL, REGIONAL AND LOCAL:

(1) Global Effects:

These include climate changes as well as potentially
extensive changes in chemical cycles.

(2) Regional Effects:

These generally result from the combined effects of farming
practices in the same large region. Regional effects include
deforestation, desertification, large scale pollution, increase
in sedimentation in major rivers and in the estuaries at the
mouths of the rivers and changes in the chemical fertility of
soils over large areas. In tropical waters, sediments entering
the ocean can destroy coral reefs.

(3) Local Effects:

These occur at or near the site of farming. These changes /
effects include soil erosion and increase in sedimentation
downstream in local rivers. Fertilizers carried by sediments
can also transport toxins and destroy local fisheries

Environment
Natural Artificial
(Forests, air, water, wildlife, soil) (Housing, technology, working)
ECOLOGY

» The term Ecology was coined by combining two greek words,
oikos (meaning house or dwelling place) and logos (meaning
the study of )
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» Ecology is the study of structure and function of ecosystem

» Ecology is defined as the study of interrelationship between
the organisms and environment

Ecology was first described as a separate field of
knowledge in 1866 by the German Zoologist Ernst Haeckel,
who invented the word Ecology for 'the relation of the animal to
its organic as well as its inorganic environment, particularly its
friendly or hoplite relations to those animals or plants with
which it comes in contact.

IMPORTANT DEFINITIONS IN ECOLOGY

> Species: It is defined as the uniform interbreeding
population spread over time and space

> Population: A population is a group of individual organisms
of the same species in a given area

» Community: A community is a group of populations of
different species in a given area

»> Biome: The complex of several communities in any area,
represented by an assemblage of different kinds of plants,
animals, etc.,, sharing a common climate, is called biome

» Niche (Ecological niche) : The specific physical space
occupied by an organism and the functional role of an
organism in ecosystem

» EKed : A egad of plant species is a population of individuals
which although belong to the same genetic stock, but differ
markedly in vegetative characters such as size, shape,
number of leaves, stems etc.,

> Ecotype: An ecotype is a population of individuals of a
species, which are genetically different. Their variations are
permanent and irreversible as these are genetically fixed

» Ecotone : A transition zone between two adjacent biomes

» Standing state or standing quality: The amount of
inorganic substances, such as C, H ,N ,P ,S etc., present at any
given time in the environment of an ecosystem is known as
standing state or standing quality.
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» Standing crop: The amount of living material, present in the
population at any time is known as standing crop.

» Succession: It is a natural process by which different groups
or communities colonize the same area over a period of time

THREE BASIC OBJECTIVES FOR THE CONSERVATION OF
BIODIVERSITY

(a) To maintain essential ecological processes and life
supporting systems.

(b) To preserve the diversity of species.
(c) To make sustainable utilization of species and ecosystems.
STRATEGIES FOR CONSERVATION OF BIODIVERSITY

1) All the possible varieties (old or new) of food, forage and
timber plants, livestock, agriculture animals and microbes
should be conserved.

2) All the economically important organisms in protected areas
should be identified and conserved.

3) Critical habitats for each species should be identified and
safeguarded.

4) Priority should be given to preserve unique ecosystems.
5) There should be sustainable utilization of resources.
6) International trade in wild life should be highly regulated.

7) The poaching and hunting of wildlife should be prevented as
far as practicable.

8) Care should be taken for the development of reserves and
protected areas.

9) Efforts should be made to reduce the level of pollutants in the
environment.

10) Public awareness should be created regarding biodiversity
and its importance for the living organisms.

11) Priority should be given in wildlife conservation
programmed to endangered species over vulnerable species
and to vulnerable species over rare species.

70



12) The habitats of migratory birds should be protected by
bilateral and multilateral agreement.

13) The over exploitation of useful products of wild life should be
prevented.

14) The useful animals, plants and their wild relatives should be
protected both in their natural habitat (in-situ) and in
zoological botanical gardens (ex-situ)

15) Efforts should be made for setting up of National parks and
wild life sanctuaries to safe guard the genetic diversity and
their continuing evolution.

16) Environmental laws should be strictly followed.
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ABSTRACT

Due to their small size, shunt capacitors have many
advantages. To increase the reactance, you use a parallel- or
series- connected capacitor, whereas to increase the voltage you
use a shunt.

1. INTRODUCTION SERIES COMPENSATION

A system benefit can be obtained by adding 3 to 6 to the
actual power rating of a series capacitor additionally, the shunt
capacitors must be coupled in sequence, although this is not
necessary for parallel capacitors.

The following two quantities have to be equal in order to
ensure the greatest possible voltage output over a line that has a
full angular separation between its ends: Qse and shunt capacitor
= shunt capacitor magnitude multiplied by its minimum angular
displacement (displacement factor of maximum) and now he
said:

73



Specifically, for Qsh = 10% of Qmax in spite of having two
times the per unit operating voltage, the average expense of a
series compensation system is smaller than that of a shunt
compensation.

2. Advantages of the TCSC

Thyristor has not yet found practical use in series
capacitors since the ability to control or fine-tune the settings
through thyristor is underappreciated. Continuous, line-speed
modulation of the differential torque level Optimal power flow
management inside the transmission networks to enable power
to be applied to all the equipment in the network thereby
eliminating the possibility of an energy loop dispersion of the
power shifts from surrounding and intra-areal sources.

The suppression of oscillations on the other hand The
TCSC naturally resists-reacts at sub-harmonic frequencies Since
the amount of continuous energy is not sufficient, the sub
synchronous oscillations become self-sustained, and damping
occurs.

Decreasing the DC offset The DC voltage which inevitably
accompanies the insertion of series capacitors can be rendered to
vanish rapidly (by a switching capacitor) an improved degree of
security for capacitor sequence Thyristor acid build-up may be
bypassed by thyristor build-up as voltage has exceeded the
capacitors in the capacitive circuit. also, however, capacitors may
be easily re-inserted by way of torsion to stabilise the device
during fault clearing.

Multilayers that provide voltage help series capacitors in
combination with line regulators, help with voltage control and
voltage stabilization short-shortening the electrical current
Transistors can revert from controlling capacitance to the
controllable mode during short-circuited events.

3. THE TCSC CONTROLLER

Fig. 1 depicts a simple TCSC, which is connected to a
thyristor-controlled reactor, LS (a). However, a realistic capacitor
module also contains the components shown in Fig. 1 (b).
voltage. A metal oxide varistor (MOV), or a nonlinear resistor, is
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attached in parallel with the series capacitor to stop the
incidence of a voltage that may potentially be higher than the
voltage rating of the capacitor.

line Iz

e
=
Q
=

(D)

Figure 1
A TCSC Module: (A) A Basic Module And (B) A Practical Module.

high voltage The MOV would not only limits the voltage but it
causes the capacitor to be retained in the circuit while the state
that caused the voltage excursion to be stable.

Over the capacitor is a circuit breaker, CB, which switches
the connector on and off to allow the user to insert it. Notice that
it can even override the capacitor during extreme faults or where
there is a problem with the machinery. When capacitors are used
in a circuit, a current-limiting inductor, or LC, is needed to
prevent both the voltage and current in the capacitor from rising
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beyond a specified value.

Cy Cy Cr
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Figure 2 A Typical TCSC System.

The transducers in their absolute "up" position keeps
conductive losses low by using ultra-high speed (UHSC) contacts
(AKC). A feature is provided in metallic contact with a near-zero
loss, enabling it to perform several operations with a single
throw. The touch is short closed after the application of the the
thyrasonic valve, which can be opened again until it is shut off. as
well in situations of rapid-release valve overload, the metallic
elements can be used to eliminate the burden on the valve.

In a TCSC, the variable-series capacitors normally do not
have with a fixed-capacity While variable-capac capacitor are
considered more cost-effective, this fixed capacitor is used
mainly to reduce costs. In figure 7.2 is an example of a simple
logical framework with only essential elements. The various
capacitor values —C1, 2, C—and Cn are used to adjust the
spectrum of reactance to the desired level. antipr. In the event of
thyristor valves come in contact, this component is double
wound to shield thyristor motive actions.

4. THE TSSC

Figure 3 depicts a several sequence connections of TCMs
connected to a single capacitor Either in "blocked" or "bypassing”
thyristor functions as a thyristor, which are in "on" or "off"
modes." the inductors, L1, L2, and the inductors Ln in Figure 2
are used to inhibit transients in the thyristor valve currents
during switching for each revolution of the associated with a
valve, a new capacitor is added or removed throughout the
circuit.
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5. CONCLUSION

Since the thyristor do not wear down, there are an
infinite number of procedures that can be performed. We do this
to compensate for differing line pressures more often, and we
monitor the power flow's degree of variation. But thyristor
switching may also eliminates or greatly reduces switching
transients. While, on the other hand, the changeover of
mechanical breakers is uncoordinated.
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ABSTRACT

Artificial intelligence (AI) and machine learning (ML) are
among the top technology trends in the retail world. They are
having a great impact on the industry. Stores are changing. We
see it happening before our eyes, even if we don’t always realize
it. Little by little, they are becoming just one extra step in an
increasingly complex customer journey. If you’re a retailer
searching for new ways to attract customers, analyzing business
data is a smart way to begin your search. Data analysis offers
insights to help you increase customer engagement, but it's tough
to accurately analyze large data volumes on your own. That's
where machine learning can come to your rescue. A machine
learning model can analyze and break large volumes of complex
data into actionable insights, so we can better understand
customer behavior and market trends. Using these insights, you
can estimate future demand, set competitive prices, personalize
offerings for customers, and much more.

The quality of the experience, a feeling of belonging and
recognition, the comfort of the purchase... all these parameters
now matter as much as sales per square meter, and must
therefore submit themselves to the optimizations prescribed by
Data Science and its “intelligent algorithms” (artificial
Intelligence in the form of machine learning and deep learning).
Both Al and ML by focusing on learning key aspects of customer
behavior and individual preferences can better predict purchases
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and interactions that earlier analytics could not do. Machine
Learning particularly came as the most promising technology for
retailers across the niches and sizes.

Keywords: Machine learning, Deep Learning, Artificial
Intelligence, Data Science.

INTRODUCTION

Stores are changing. We see it happening before our eyes,
even if we don’t always realize it. Little by little, they are
becoming just one extra step in an increasingly complex
customer journey. Thanks to digitizing and retail automation, the
store is no longer an end in itself, but a mean of serving the needs
of the brand at large. The quality of the experience, a feeling of
belonging and recognition, the comfort of the purchase... all these
parameters now matter as much as sales per square meter, and
must therefore submit themselves to the optimizations
prescribed by Data Science and its “intelligent algorithms” (aka
artificial Intelligence in the form of machine learning and deep
learning).

The wuse of artificial intelligence is, above all, a
competitive necessity. Indeed, e-commerce players did not wait
on anyone: note, for example, the adaptation of online search
results to the end customer, or the recommendations made
based on a digital profile. These two aspects are impossible for
brick and mortar (for now). However, physical commerce has its
own strengths. Olfactory, visual, auditory, etc. data can be used to
give the consumer a feeling of having experienced something
unique and made specifically for them. In addition to customer
relationship improvements, artificial intelligence also makes it
possible to seek the resolution of problems that have long
represented a burden for retailers: better inventory
management, optimization of store space, optimization of
employee time.

MACHINE LEARNING IN RETAIL
Machine learning is a type of artificial intelligence (Al)

that lets computer systems analyze and learn from data to make
smart decisions and predictions, with minimal human
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involvement.In the retail function, machine learning was initially
used to automate daily operations, such as in-store robots
restocking empty shelves and guiding customers to the right
product areas, and chatbots answering customer questions and
suggesting products.

But today, the use of machine learning in retail is no
longer restricted to physical automation or the replacement of
humans. It has expanded to automated data analysis, data-driven
recommendations and decision-making, payment processing, and
much more.

MACHINE LEARNING IN RETAIL

GATHER TRAINING DATA

~

MECHANISMS
TRAIN PRICING

Software Advice™

Let’s see the role of Machine Learning in product price
optimization for the retailer.

e Gathering Data for Training the Machine: By gathering
data corresponding to the choice of products and their
respective price range, the pricing model is pre-trained.

o Using an Algorithm: Now the retailer also needs to use an
algorithm for analyzing the features of the products
mentioned in the training data and come with the precise
prediction about the right price of the product.

e Training the Model for Pricing Optimisation: Now the
Pricing optimization model of the algorithm checks the
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predictions about the right price for the customer against the
real product prices.

e Changing the Prediction Mechanism: The retail algorithm
equipped with the Machine Learning technology continues to
change and adjust the prediction mechanism over time.

e Pricing Optimisation for the Model: As soon as the pre-
training is completed, predictions on a variety of selling
prices measured against product features and quality
attributes come to surface.

o Feedback Loop: Whenever a product is sold the price of the
product in that respective sale is considered as a fresh input
in the feedback loop for training the pricing model to come
with more accurate prices.

e New Data Inputs: To utilize the pricing optimization model
to the advantage of product marketing on a continuous basis,
new product data is always incorporated for the model to
refine the price predictions further.

KEY BENEFITS OF MACHINE LEARNING IN RETAIL

Machine learning use cases in retail

#* B 23

Demand Prediction Price Formation Logistics Merchandizing Personalized Offers

=X MR @ & 5

Fraud Detection Churn Prediction Location Sentiment Analysis Document Work
Optimization Automation

Machine Learning has opened a new vista of marketing
and business process optimization in the retail sector. To
understand the principal advantages of Machine Learning for
retail, let us have a look at the various contexts this technology is
used for retail.

e To offer retail customer truly personalized product
recommendations.
o Offering a better price to boost sales by real-time and
dynamic adjustment of prices.
e Making better inventory planning and ensuring better
maintenance with right predictions.
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e Offering faster and more efficient delivery based upon past
customer data and customer behavior.

e Better prediction of sales and customer service based upon
earlier customer behavior data.

e Perfecting app user experience and optimizing website
content based upon in-app and on-web customer behavior
and interactions.

e Better segmentation of customers on the basis of previous
customer behavior.

FOUR APPLICATIONS OF MACHINE LEARNING (ML) IN
RETAIL

Intelligent automation company WorkFusion has a
number of automation products that use data to churn out smart
solutions for retail, including its robotic process automation
platform RPA Express.

Here are four ways retailers are using ML to improve
their retailing needs.

1. Stocking and Inventory

One of the key elements of running a successful business is
the ability to streamline the stocking and inventory
management process in a swift and automated manner. ML is
offering retailers the chance to purchase online and offline
data to predict inventory needs in real time, breaking down
these factors based on different segments such as day of the
week, season of the year and activity in a particular store.
This information could be used to create a daily dashboard of
suggested orders for a purchasing manager. Machine vision
may also be used soon in the form of cameras that can detect
the number of items of a particular product throughout the
entire store just by looking at it.

2. Predicting Customer Behavior

The technology also has a positive role in analyzing customer
data and predicting future behavior. Retailers can use this
data to better understand the needs of their customers by
examining the price range of their previous purchases,
recommending items that they may be interested in. ML
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algorithms can generate suggestions for items that are
complementary to items they are buying instead of simply
pushing a hot item that is completely unrelated to what they
are purchasing. Additionally, retailers can use add-on options
for hygienic and other daily products that they may want to
buy on a monthly or quarterly basis if they’re happy with the
product.

Tracking Behavior for Marketing Purposes

ML can also be used to determine how well a product sells
based on the position it’s in relative to the rest of the store.
One way to predict how customers react to certain products
is with cameras that detect the walking patterns and the
direction customers face when walking down the store.
These cameras could compile data that measure the interest
of various products, which could be use to restructure store
layouts. They could also be used to test new items or
determine whether products with declining sales should be
phased out.

Dynamic Pricing

Companies know that ensuring an item is priced accurately
can make or break their business. ML now has the capability
of offering dynamic pricing options, which means that the
price of certain products change over time through an
algorithm that considers a variety of pricing variables. These
metrics could include the season of the year, as well as supply
and demand. With this technology, retailers have more
flexibility when generating the right price at the right time
without losing sight of their main goals, including profit or
revenue optimization. By learning the performance of a
product over time, ML can easily adapt to changes in the
market and improve a company’s ROL

CONCLUSION

Machine learning offers a lot of assistance to the retail

sector. However, many retailers are in favor that it helps them
mostly in personalization.They are not wrong; as the business
expands, so does the type of customers. As discussed above, no
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customer wants to be blasted with impersonal emails. “Great
customer experience... will come from blending technology with
a more personalized touch,” Karen Katz, President, and CEO of
Neiman Marcus Group. For instance, Amazon, with an estimated
35 percent of its sales coming from machine learning-driven
product recommendations which are tailored for individual
buyers. A significant number of online shoppers become return
customers of a brand that personalizes their digital shopping
experience, making them feel special. As mentioned earlier,
businesses need to consider all the pros and cons of technology
before investing in it. Choosing the right digital product
development partner for your business will decide your fate in
the market. Rapidops has developed various award-winning
digital products that have helped various retail businesses
capture maximum customer attention. If you want to know more
about how machine learning and artificial intelligence can help
you in providing better experience to your customers, connect
with us.
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ABSTRACT

This section presented that STATCOM, SSSC, offering
minimal relation to other controls that may also be included.
used on less expensive technologies such as turn-off thyristor
controllers (TOCs) and insulated-gate bipolar transistors (IGTs).

1. INTRODUCTION

Due to the and complexity of global power grids and the
challenges of supplying reliable, sustainable, effective, and
economical power, it is expected that FACTS controllers will be
crucial in the future. Information is widely available—for
instance, SVCs and FACs have already been explained in previous
chapters. Besides, several other quick and efficient FACS
controllers exist.).

2. THE STATCOM

Reactive power is regulated by this STATCOM (or SSC) to
both generate and provide new reactive power. Reactive and real
power can be generated or absorbed at the output terminals of
the solid-state converter, whichever is preferable. This means the
STATCOM being reviewed in this chapter delivers 3-phase dc
voltage, with the relationships derived from a particular dc
voltage supply that is in- 3-phase with respect to its performance
(which is provided by either an interface reactor or the leakage
inductance of a coupling transformer). An energy capacitor is
used to generate the dc voltage.
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It can boost the efficiency of power systems in these ways:

1. Dynamic voltage regulation in transmission and distribution
systems;

Force-oscillation damping in power-transmission systems;
intermittent stability;

voltage flicker control; and

viok W

control of not just reactive power but also constructive
power in the linked line, which requires a direct current

energy supply.
Furthermore, a STATCOM does the following:

It has a minimal footprint because it substitutes passive
banks of circuit elements with lightweight electronic converters;
it delivers flexible, factory-built devices, which reduces site
labour and commissioning time; and it uses encapsulated
electronic converters, which reduces its environmental effects..

In this way, a STATCOM acts like an ideal sinusoidal
generator, which provides three sinusoidal voltages that are
produced at the fundamental frequency and can be adjusted for
amplitude and phase. This ideal computer is instantaneous but
has zero inherent friction, has no impedance on the existing
device, and generates reactive strength.

This is the first hundred-megavolta (100 megavolta)
substation that the TVA has built: TVA installed STAT-COM in
Sullivan. energising STATCOM can minimise TV's need for
transformer strain, thereby reducing the associated losses. Due
to the more complicated and labor-intensive transformer bank
installation, the STATCOM solves the off-peak voltage issues and
avoids an extra transformer bank. Also, this STATCOM allows for
better voltage modulation, allowing the TVA greater room for
bulk trading.Spoken simply, a STATCOM controller either derives
or absorbs reactive power at the point of general coupling.

2.1 The Principle of Operation

Reactive-power or reactive frequency stat (STAT)
switches. The solution provides the power generation and
current absorption entirely through electronic process (VSC). the
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same as in Fig. 1(a), which includes a single-line STATCOM, as
shown by the magnet, attached to a bus by magnetic coupling. By
comparison, in Fig. 1(b), capacitor banks and shunt reactors are
considered to be inconvenient since both can increase voltage
and reduce current output, which results in smaller or in noise,
but STATCOM reactors are described as having less of both these
problems.

In Fig. 1, we can alter the magnitude of the AC voltage Es
exchanged between the device and the converter to vary the
capacity of the battery (c). increasing the voltage strength of the
current in the output leads to the capacitive power in the load. To
decrease the output voltage, current; if the frequency of the
current is decreased below the utility frequency, then the
converter inductive-active systems pick up (or require) the same
amount of voltage control drawn from the AC if the reactive
capacity is zero, the STATCOM is assumed to be in a "floating".

Similar to varying the phase relationship between the
output voltage and the ac device, shifting the phase of the voltage
converter will do the same for real electricity. [t means that if the
converter voltage leads the device voltage, the converter will
supply real power to the ac system. The other advantage is that it
draws its power from the ac system if the voltage is lower than
the main system.

The STATCOM provides the necessary reactive power by
sending reactive power among the phases in response to
fluctuating reactive loads. When it comes to the internal
mechanisms of the converter, it is important to know how the
output power translates to or is consumed by the converter.
Instead of using an intermediary device to transform direct
converters, we link the DC circuit directly to the AC circuit. As
soon as electricity flows into the circuit, it must be dissipated
(neglecting losses)
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Figure 1 The STATCOM Principle Diagram: (A) A Power Circuit;
(B) An Equivalent Circuit; And (C) A Power Exchange

Let's assume the converter delivers reactive electricity. In
this scenario, the dc source must supply zero power to the
converter. Because zero-frequency power does not have reactive
power as an input, it is not essential for the production of
reactive power in the DC supply. To simplify, the overall circuit,
the converter is a three-terminal plug. If the ac mechanism is
thought of as a whole, the converter sets up a reactive-power
exchange. However, of instance, the converter's actual power
would of course must be supplied from its AC terminals, or
consumed by the capacitor connected to the device.

Switches do produce their own power inside the circuit,
but they must also be wired to an external capacitor. It is
important to have a current direction as well as a voltage source
for the primary need for the capacitor. It is deliberately adjusted
to provide a steady voltage so as not to add to the ripples in the
current. The VSC-output voltage consists of a sinusoidal staircase
of voltage through which continuous, non-sinusoidal current
flowing from the AC device to the converter. It is however
desirable to provide instantaneous power equality at both input
and output, which is maintained by varying the current. using
converter configurations, it is possible to quantify the minimum

88



dc voltage ripple and reactive power required by the device.

It performs equally well for either a capacitive or an inductive
load. Thus, the STATCOM has half the dynamic spectrum of VAR
(this also contributes to a compact design). It is used to help
sustain the balanced voltage needed for the VSC activity.

CONCLUSION

In this form of STATCOM, the reactive power is produced
from an electrical sources connected to a voltage-meter.
Depending on the appropriate output strength and voltage, it
may be of the 2-or 3-level variety. Multiple STATCOM circuits are
used to synthesise a VSC. In steady state operation, the VSCs
employ constant-frequency switching to lower losses from the
converter. However, in time-limited fault situations, a pulse
width-modulated (PWM) is employed to avoid V-outs from
connecting to the ground to reduce voltage spike current. in this
way, the STATCOM is able to maintain the characteristics of pure
sine wave, even under intermittent conditions.
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ABSTRACT

Education sector should keep moving with the change
and adapt new transformation for active and effective learning. It
should also make a shift and ponder on student-centred teaching
tactics which may increase student and teacher’s efficacy.
Currently, the flipped learning mode has been introduced to
support the transformation in teaching and learning. Though,
flipped learning is a known area, it has not been much adopted in
the teaching learning module. Flipping is essential to be applied
as this new change may help the students to think differently,
work upon their thoughts, evok