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1 Industry-Institute Interaction 
Smart Health Global,Bangalore 

Contact:9945395370 
Internship 6 

2 Industry-Institute Interaction 
Karvy Data Management Services Ltd, 

Contact:04033218029 
Internship 7 

3 Industry-Institute Interaction 
APGENCO, 

Ibrahimpatnam,Contact:0866 288 2203 
Internship 8 

4 Industry-Institute Interaction 
BSCPL  Infrastructure Ltd, Hyderabad, 

Contact:040-23307704 
Internship 9-12 

5 Industry-Institute Interaction 
Polavaram Irrigation Project, 

Davaleswaram, 
Internship 13 

6 Industry-Institute Interaction 
APTIDCO, Rajahmundry, Contatct:040 

2312 5555, 0866-2577600 
Internship 14-15 

7 Industry-Institute Interaction 
APGENCO, 

Ibrahimpatnam,Contact:0866 288 2203 
Internship 16 

8 Industry-Institute Interaction 
BSNL, 

Bhimavaram,Contact:08816290005. 
Internship 17 

9 Industry-Institute Interaction 
 ECIL, Hyderabad,Contact:040-

27182202 
Internship 18-20 

10 Industry-Institute Interaction 
BSNL, Rajamundry, Contact:1800 180 

1503 
Internship 21 

11 Industry-Institute Interaction 
ECIL, Hyderabad, Contact:(011) 

23219064-67 
Internship 22-23 

12 Industry-Institute Interaction 
BHEL, Hyderabad,Contact:040-

23182227 
Internship 24 

13 Industry-Institute Interaction 
Steel Plant, 

Visakhapatnam,Contact:08912518426 
Internship 25 

14 Industry-Institute Interaction 
 Hindustan Shipyardt, Visakhapatnam, 

Contact: 0891-2577404 
Internship 26 

15 Industry-Institute Interaction 
ONGC, 

Rajahmundry,Contact:08832431570  
Internship 27 

16 Industry-Institute Interaction 
Hexagon, Hyderabad,Contact:040 7103 

5000 
Internship 28 
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17 Industry-Institute Interaction 
Valuelabs, Hyderabad,Contact:040 6623 

9000 
Internship 29 

18 Industry-Institute Interaction codemania, Contact:079895 64009 Internship 30 

19 Industry-Institute Interaction 
Cisco Systems India Pvt Ltd, 

Bengaluru,Contact:80 4159 3000 
Internship 31 

20 Industry-Institute Interaction 
 Royal Enfield, Chennai, Contact:044-

42230400 
Internship 32 

21 Industry-Institute Interaction 
Steel Plant, 

Visakhapatnam,Contact:08912518426 
Internship 33 

22 Industry-Institute Interaction 
South Central Railway, 

Secunderabad,Contact:0883 247 6111 
Internship 34 

23 Industry-Institute Interaction 
 APGENCO, 

Ibrahimpatnam,Contact:0866 288 2203 
Internship 35-38 

24 Industry-Institute Interaction 
Sai Swarna Hyundai, Vijayawada, 

Contact:08662844777 
Internship 39-41 

25 Industry-Institute Interaction 
Steel Plant internship, Visakhapatnam, 

Contact:08912518426 
Internship 42 

26 Industry-Institute Interaction 
LiuGong India Pvt Ltd., New Delhi, 

Contact:1147272200 
Internship 43 

27 Industry-Institute Interaction 
South Central Railway,  Vijayawada , 

Contact:67904-2577314 
Internship 44 

28 Industry-Institute Interaction 
MCR Web Solutions, Bhimavaram, 

Contact:9293940004 
Internship 45 

29 Industry-Institute Interaction 
MCR Web Solutions, Bhimavaram, 

Contact:9293940004 
Internship 46-54 

30 Industry-Institute Interaction 
MCR Web Solutions, Bhimavaram, 

Contact:9293940004 
Internship 55 

31 Industry-Institute Interaction 
SRI MAHARSHI Consultancy, 

Bhimavaram 
Internship 56-63 

32 Industry-Institute Interaction 
mRoads India Pvt. 

Ltd.,Hyderabad,Contact:9703388900  
Internship 64 

33 Industry-Institute Interaction 
Tata Consultancy Services 

Limited,Hyderabad,Contact:9703388900  
Internship 65 

34 Industry-Institute Interaction 
Bennett University, Contact:1800 103 

8484 
Internship 66-71 
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35 Institute- Institute Interaction 
Daegu Gyengbuk Institute of Science & 

Technology, Korea 

Sponsered 

Project Work 72-74 

36 Institute- Institute Interaction 
Ben-Gurion University of the Negev, 

Israel 

Sponsered 

Project Work 75-78 

37 

Region Based Instance 

Document (RID) Approach 

Using Compression Features 

for Authorship Attribution 

Department of CSE, Gokaraja Rangaraju 

Institute of Engineering and 

Technology, Hyderabad, India 

Sharing of 

research 

facilities 

79 

38 

Parallel String Matching with 

Linear Array, Butterfly and 

Divide and Conquer Models 

Department of CSE, JNTUHCEJ, JNT 

University Hyderabad, Hyderabad, 

Telangana, India Rayalasheema 

University, Kurnool, Andhra Pradesh, 

India 

Sharing of 

research 

facilities 

80 

39 

Image denoising using wavelet 

transform based flower 

pollination algorithm 

Department of Electronics and 

Communication Engineering, Raghu 

Institute of Technology, Visakhapatnam, 

India 

Sharing of 

research 

facilities 

81 

40 

Wide band sierpinski carpet 

rectangular microstrip fractal 

antenna using inset-fed for 5G 

applications 

Department of Electronics and 

Communication Engineering, Andhra 

University College of Engineering 

(Autonomous), Visakhapatnam, Andhra 

Pradesh, India 

Sharing of 

research 

facilities 

82-89 

41 

A Multiband Slotted Log 

Periodic Dipole Array Antenna 

Design using Giuseppe Peano 

Fractal Geometry 

Ramachandra College of Engineering, 

ECE Department, Eluru, 534007, India 

Sharing of 

research 

facilities 

90 

42 

A 50Ω CPW-FED Rhombus 

Shaped Patch Antenna Using 

Right-angled Isosceles Triangle 

Fractal 

Ramachandra College of Engineering 

Eluru, Andhra Pradesh, India 

Sharing of 

research 

facilities 

91 

43 

Comparison of inset-fed 

rectangular and E-shaped 

antenna arrays for LTE & Wi-

Fi applications 

Department of Electronics and 

Communication Engineering, Andhra 

University, College of Engineering (A), 

Visakhapatnam, Andhra Pradesh, India 

Sharing of 

research 

facilities  

92 

44 

Design and analysis of compact 

circular half-ring monopole 

antenna with DGS 

Department of Electronics and 

Communication Engineering, Andhra 

University, Visakhapatnam, Andhra 

Pradesh, India 

Sharing of 

research 

facilities  

93 
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45 

Weighted Transformation and 

Wavelet Transforms-Based 

Image Resolution and Contrast 

Enhancement 

ECE Department, COES, UPES, 

Dehradun, Uttarakhand, India 

Sharing of 

research 

facilities 

94 

46 

Arc-Shaped Monopole Liquid-

Crystal Polymer Antenna for 

Triple-Band Applications 

Department of ECE, K L University, 

Guntur, AP, India 

Sharing of 

research 

facilities 

95 

47 

A new watermarking scheme 

for medical images with 

patient's details 

Department of Electronics and 

Communications Engineering, 

KoneruLakshmaiah Education 

Foundation, Vaddeswaram, Andhra 

Pradesh, 522502, India 

Sharing of 

research 

facilities 

96 

48 

A circular disk monopole ultra 

wide band antenna with triple 

band-notched characteristics 

Department of E.C.E, Koneru 

Lakshmaiah Education foundation, 

Guntur, Vaddeswaram, AP, India 

Sharing of 

research 

facilities 

97 

49 

Power Flow Analysis of Three 

Phase Unbalanced Radial 

Distribution Networks with 

Multiple DGs 

Anil Neerukonda Institute of 

Technology & Science, Visakhapatnam 

Sharing of 

research 

facilities 

98 

50 

A novel multilevel inverter 

configuration with reduced 

components 

Electrical Department, AU College of 

Engineering, Visakhapatnam, India 

Sharing of 

research 

facilities 

99 

52 

A modified reverse voltage 

inverter topology with inverted 

sine wave carrier PWM 

technique 

Department of Electrical Engineering, 

VNIT, Nagpur, India 

Sharing of 

research 

facilities 

100 

53 

A fault tolerant cascaded 

multilevel inverter topology for 

open circuit faults in switches 

Department of Electrical Engineering, 

VNIT, Nagpur, India 

Sharing of 

research 

facilities 

101 

54 

A modified three phase 5-level 

symmetrical multilevel inverter 

topology 

Department of Electrical Engineering, 

Visvesvaraya National Institute of 

Technology, Nagpur, India 

Sharing of 

research 

facilities 

102 

55 

Fault tolerant operation of 

CHB multilevel inverters based 

on the SVM technique using an 

auxiliary unit 

Depatrment of Electrical Engineering, 

Visvesvaraya National Institute of 

Technology (VNIT), Nagpur, India 

Sharing of 

research 

facilities 

103 

56 

Implementation of fuzzy logic 

controller in three area multi 

source LFC system(Article) 

Department of Electrical and Electronics 

Engineering, AITAM College of 

Engineering, Tekkali.A P532201, India 

Sharing of 

research 

facilities 

104 
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57 

A DFT-ED based approach for 

detection and classification of 

faults in electric power 

transmission networks 

Indian Institute of Technology (IIT-

ISM) Dhanbad 

Sharing of 

research 

facilities 

105 

58 

Frequency control of an 

isolated power system 

considering mutual effects of 

AGC in presence of energy 

storage units 

National Institute of Technology (NIT) 

Warangal 

Sharing of 

research 

facilities 

106 

59 

Medical Image Segmentation 

Based On Generalized Gamma 

Distribution for Effective 

Identification of Diseases in 

Brain 

Department of CS&SE, Andhra 

University, Visakhapatnam, Andhra 

Pradesh, India. 

Sharing of 

research 

facilities 

107 

60 

Diff isomiRs: Large-scale 

detection of differential 

isomiRs for understanding non-

coding regulated stress omics 

in plants 

Key Laboratory of Plant Resources 

Conservation and Germplasm 

Innovation in Mountainous Region 

Sharing of 

research 

facilities 

108 

61 

Plant IsomiR Atlas: Large 

Scale Detection, Profiling, and 

Target Repertoire of IsomiRs 

in Plants. 

Key Laboratory of Plant Resources 

Conservation and Germplasm 

Innovation in Mountainous Region 

Sharing of 

research 

facilities 

109 

62 Research Activity Annamalia University 

Sharing of 

research 

facilities 

110 

63 Research Activity Annamalia University 

Sharing of 

research 

facilities 

111 

64 Research Activity Annamalia University 

Sharing of 

research 

facilities 

112 

65 Research Activity Annamalia University 

Sharing of 

research 

facilities 

113 
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No. DST/INT/ISR/P-22f2017 

Government of India 

Ministry of Science and Technology 
Science & Technology 

(International Bilateral Cooperation Division) 

Technology 
New Mehraulli Road 

New Delhi·110016 
Date: 21.08.2018 

ORDER 

Subject: Implementation of Indo·lsraeli Joint project entitled: "Dissecting Autism Trajectories 
in Longitudinal Electronic Health Records" coordinated by Dr. RN.V. Jagan Mohan, 
Professor, Department of Information Technology, SRKR Engineering College, 
Bhimavaram-534204, Andhra Pradesh. 

Sanction of the President is hereby accorded for incurring an expenditure not exceeding 
Rs. 29,32,400/- (Rupees Twenty Nine Lakhs Thirty Two Thousand and Four Hundred only) 
for implementation of the Indo-Israeli joint Autism Trajectories in 
Longitudinal Health Records" coordinated by Dr. RN.V. Jagan Mohan, 

of Information Technology, SRKR Col/ege, Bhimavaram-534204, 
Andhra Pradesh in collaboration with Alai Eran, Lecturer, Department of Life Sciences, 
Ben-Gurian University of the Negev, Israel for a total duration of 2 years from the date of issue of 
the sanction order. 

2. As per the terms and by both under the the sending 
will bear the cost related to the International air travel, medical insurance, visa charges and other 
expenses whereas the receiving side shall bear the cost of accommodation only of the visiting 

Total 

9,50,4001 

6,60,0001 

2,72,0001 

8,0001 
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Overseas medical insurance I 4,0001 4,0001 8,0001 

Visits from Israel to India: 

Number of visits and duration for each visit 
2 visits, 10 days and 30 2 visits, 10 days 
pays and 30 days 

Accommodation in Guest House@ Rs. 2,500 
1,00 ,0001 1,00,0001 2,00,0001 

per day 

Contingency 
30,0001 50 ,0001 80,0001 

Overhead Charges 33,0001 33,0001 66,0001 

Total 14,56,2001 14,76,2001 29,32,4001

3. Sanction of the President is hereby accorded for release of 1st instalment amounting to 
Rs. 11,64,960/- (Rupees Eleven Lakhs Sixty Four Thousand Nine Hundred and Sixty only) 
to the grantee Institute. The amount of grant will be drawn by the Drawing and Disbursing 
Officer, DST and will be disbursed to SRKR Engineering College, Andhra Pradesh. The bank 
details for electronic transfer of funds through RTGS are given below: 

Account Holders Name/ Designation Principal SRKR EngineeringCollege 
State Bank of India, JP Road 
Bhimavaram, West Godavari District, 
Pradesh, Pin 534204 

Branch, 
Andhra 

Name of Bank 

Bank Account Number 62460008072 
IFSC Code SBINOO20530 

Condition for placing of grant amount: 

4. The institute will maintain separate audited account for the project and the amount of 
grant will be kept in a bank account earning interest. All interests or other earnings against 
Grants-in aid or advances (other than reimbursement) released to any grantee institution should 
be mandatorily remitted to the Consolidated Fund of India immediately after finalization of the 
accounts. Such advances should not be allowed to be adjusted against future releases. 

Conditions for submission of SE/UC and Progress report: 

5. 	 (a) the grantee organisation will furnish to the Department of Science & Technology, financial 
year wise Utilization Certificate (UC) in the proforma prescribed as per GFR 2017 and 
audited statement of expenditure (SE) along with up to date progress report at the end of 
each financial year duly reflecting the interest earned / accrued on the grants received 
under the project. This is also subject to the condition of submission of the final statement 
of expenditure, utilization certificate and project completion report within one year from 
the scheduled date of completion of the project. 

(b) While submitting Utilisation Certificate/Statement of Expenditure, the organisation has to 
ensure submission of supporting documentary evidences with regard to purchase of 
equipment/capital assets as per the provisions of GFR 2017. Subsequent release of 
grants under the project shall be considered only on receipt of the said documents. 

(c) 	a transparent procurement procedure in line with the Provisions of General Financial 
Rules 2017 will be followed by the Institute/ Organisation under the appropriate rules of 
the grantee organisation while procuring capital assets sanctioned for the above 
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drawing any emoluments/ salaryl fellowship from any other project either supported by D$T or 
by any other funding agency." 

14. Failure to comply with the terms and conditions of the sanction order will entail 
full refund with interest in terms of Rule 231 (2) of GFR 2017. 

15. The expenditure involved is debitable to Demand No.84, Department of Science & 
Technology for the year 2018-19: 

3425 Other Scientific Research (Major Head) 

60 Others 

60.798 International Cooperation (Minor Head) 

14 Research and Development 

14.00.31 	 Grants-in-aid General for the year 2018-19 


(Previous: ICO-342S.60.798.12.00.31) 


16. This sanction order being 1 SI instalment for implementation of this project. no SE/UC is 
due from the grantee institution against this project. 

17. This issues with the concurrence of IFD vide their concurrence Dy. No. C/220411FD 2018
19 dated 21.08.2018 

18. As per Rule 234 of GFR 2017, this sanction has been entered at S. No. !~...c..9: in the 
register of grants maintained in the Division. 

' .1"A4t
"",-,1' g 

(Ujjwala~. ~irkey) 
Scientist 'F' 

To, 
The Pay & Accounts Officer, 
Department of Science & Technology, 
New Delhi-110016 

Copy to: 
1. 	 Office of the Principal Director of Audit, AGCR Bldg .. IP Estate, New Delhi-11 0002 
2. 	 Cash Section (3 copies) , DST 
3. 	 I.F. Division/Accounts Section, DST 
4 . 	 Sanction Folder 
5. 	 Project File. 
6. 	 Registrar, Department of Information Technology, SRKR Engineering College, . 

Bhimavaram-534204, Andhra Pradesh. 
7. 	 Dr. R.N.V. Jagan Mohan, Department of Information Technology, SRKR ErQineering 

College, Bhimavaram-534204, Andhra Pradesh. 

U ·l-«-~~ 
~211 

(Ujjwala T. Tirkey) 
Scientist 'F' 
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"'''VAlClf''''' 

Senior Scientist 

district <ll1dhra pradesh, West 
France 

Research Center. 
lOW''''''', china runitam, 

tmldE!sh~5~142:04 for 

FILE NO, lTS/Z0l8/005199 
SCIEHCE & ENGiNEERING RESEARCH .uv,l'1.n,,-,, 

(a statutory of the pf Science & Technology, government of India) 
5 & SA. Lower Ground Floor 

Vasant Mal1 
PIQt No, A. "''I"u,,u,II.<'' 

Sector-B, ,'LI'."'''''·;}, 

Dated: 21·Feo·2019 

Subject: Reimbursement of travel to Dr. Vcmu 
SAG! RAMA KRISHNAM RAJU ENiGINiEE,fUN'G COLLEGE BHIMAVARAM l 

Innovation and 

1. Sanction of the Science & Fl>nw,,,,,,n,.,,n Rese;:;rch Board (SERB) IS here 
B.s. 86039/- (Rs. Six Thousand Nine Only) for meeting 
in the above event. 

2, Sanction of the to the condition as detailed in Terms &Conditions available at website 
(Www.serb.gov,in <lnd ). 

3. The involved is debitnbh~ to "Fund for 8eience &En,01l1ee B.es~arch (FSER)". 

4. This grant is reimbursed under the ITS scheme, 

expenses 

KRiSHNAM RAJU ENGINEER1NG COLLEGE BHIMAVARAM. SRKR 
lVl1J:"~'IVJ JUVV;\LAPALEM ROAD,BHIMAVAHAM WEST GODAVARI DISTRICT 

under powers on 19 2019 and 
vide No, "' ... "n.' .. 

6, The release amount of Rs. 
of the SERB and will be 

Six Thousand and 
means of RTGS transaction 

Account S.R.KRE COLLEGE CHlNNAMIRAM 
Name 

,.~~~----~~---~ 

Account 37561148967 
Number 

Bank Name & State Bank of India Branch Name:Cbinna Amiram; Branch Address: Chinna ArniY:.rn ....>

Branch West Godavari Dis!., Andhra Pradesh, G::l.<t?fM India 

IPSe/BTGS SBINOO20530 
Code " "'" "'''''''"." " -----
Email id of prillcipa1@srkrec,ac.in 
IVCHolder 

EmaUidofPl tv",nl1 RIfi)(l'ITl:> iLcom 

ldlU, 

7. It is certified that original boarding pa~ses have been received with other documents and retained in the 
Board, 

8. In the on account of errors, etc., the excess amount 
should be refunded to Science Research Board (SERE) way of an ale payee 
cheque in favour of the "Fund for ScienCe & ',."'''Hl~'' lead to the SERB 
initiating recovery which would interest which would be decided the 
SERB. 

9. In case of any you rna)' contact lTS Section at 
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No. DST/INT/ISR/P-22f2017 

Government of India 

Ministry of Science and Technology 
Science & Technology 

(International Bilateral Cooperation Division) 

Technology 
New Mehraulli Road 

New Delhi·110016 
Date: 21.08.2018 

ORDER 

Subject: Implementation of Indo·lsraeli Joint project entitled: "Dissecting Autism Trajectories 
in Longitudinal Electronic Health Records" coordinated by Dr. RN.V. Jagan Mohan, 
Professor, Department of Information Technology, SRKR Engineering College, 
Bhimavaram-534204, Andhra Pradesh. 

Sanction of the President is hereby accorded for incurring an expenditure not exceeding 
Rs. 29,32,400/- (Rupees Twenty Nine Lakhs Thirty Two Thousand and Four Hundred only) 
for implementation of the Indo-Israeli joint Autism Trajectories in 
Longitudinal Health Records" coordinated by Dr. RN.V. Jagan Mohan, 

of Information Technology, SRKR Col/ege, Bhimavaram-534204, 
Andhra Pradesh in collaboration with Alai Eran, Lecturer, Department of Life Sciences, 
Ben-Gurian University of the Negev, Israel for a total duration of 2 years from the date of issue of 
the sanction order. 

2. As per the terms and by both under the the sending 
will bear the cost related to the International air travel, medical insurance, visa charges and other 
expenses whereas the receiving side shall bear the cost of accommodation only of the visiting 

Total 

9,50,4001 

6,60,0001 

2,72,0001 

8,0001 

Page 75



Overseas medical insurance I 4,0001 4,0001 8,0001 

Visits from Israel to India: 

Number of visits and duration for each visit 
2 visits, 10 days and 30 2 visits, 10 days 
pays and 30 days 

Accommodation in Guest House@ Rs. 2,500 
1,00 ,0001 1,00,0001 2,00,0001 

per day 

Contingency 
30,0001 50 ,0001 80,0001 

Overhead Charges 33,0001 33,0001 66,0001 

Total 14,56,2001 14,76,2001 29,32,4001

3. Sanction of the President is hereby accorded for release of 1st instalment amounting to 
Rs. 11,64,960/- (Rupees Eleven Lakhs Sixty Four Thousand Nine Hundred and Sixty only) 
to the grantee Institute. The amount of grant will be drawn by the Drawing and Disbursing 
Officer, DST and will be disbursed to SRKR Engineering College, Andhra Pradesh. The bank 
details for electronic transfer of funds through RTGS are given below: 

Account Holders Name/ Designation Principal SRKR EngineeringCollege 
State Bank of India, JP Road 
Bhimavaram, West Godavari District, 
Pradesh, Pin 534204 

Branch, 
Andhra 

Name of Bank 

Bank Account Number 62460008072 
IFSC Code SBINOO20530 

Condition for placing of grant amount: 

4. The institute will maintain separate audited account for the project and the amount of 
grant will be kept in a bank account earning interest. All interests or other earnings against 
Grants-in aid or advances (other than reimbursement) released to any grantee institution should 
be mandatorily remitted to the Consolidated Fund of India immediately after finalization of the 
accounts. Such advances should not be allowed to be adjusted against future releases. 

Conditions for submission of SE/UC and Progress report: 

5. 	 (a) the grantee organisation will furnish to the Department of Science & Technology, financial 
year wise Utilization Certificate (UC) in the proforma prescribed as per GFR 2017 and 
audited statement of expenditure (SE) along with up to date progress report at the end of 
each financial year duly reflecting the interest earned / accrued on the grants received 
under the project. This is also subject to the condition of submission of the final statement 
of expenditure, utilization certificate and project completion report within one year from 
the scheduled date of completion of the project. 

(b) While submitting Utilisation Certificate/Statement of Expenditure, the organisation has to 
ensure submission of supporting documentary evidences with regard to purchase of 
equipment/capital assets as per the provisions of GFR 2017. Subsequent release of 
grants under the project shall be considered only on receipt of the said documents. 

(c) 	a transparent procurement procedure in line with the Provisions of General Financial 
Rules 2017 will be followed by the Institute/ Organisation under the appropriate rules of 
the grantee organisation while procuring capital assets sanctioned for the above 
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drawing any emoluments/ salaryl fellowship from any other project either supported by D$T or 
by any other funding agency." 

14. Failure to comply with the terms and conditions of the sanction order will entail 
full refund with interest in terms of Rule 231 (2) of GFR 2017. 

15. The expenditure involved is debitable to Demand No.84, Department of Science & 
Technology for the year 2018-19: 

3425 Other Scientific Research (Major Head) 

60 Others 

60.798 International Cooperation (Minor Head) 

14 Research and Development 

14.00.31 	 Grants-in-aid General for the year 2018-19 


(Previous: ICO-342S.60.798.12.00.31) 


16. This sanction order being 1 SI instalment for implementation of this project. no SE/UC is 
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Abstract

Authorship attribution is concerned with identifying authors of disputed

or anonymous documents, which are potentially conspicuous in legal,

criminal/civil cases, threatening letters and terroristic communications

also in computer forensics. There are two basic approaches for

authorship attribution one is instance based (treat each training text

individually) and the other is profile based (treat each training text

cumulatively). Both of these methods have their own advantages and

disadvantages. The present paper proposes a new region based

document model for authorship identification, to address the

dimensionality problem of instance based approaches and scalability

problem of profile based approaches. The proposed model concatenates

a set of individual ‘n’ instance documents of the author as a single region

based instance document (RID). On the RID compression based

similarity distance method is used. The compression based methods

requires no pre-processing and easy to apply. This paper uses Gzip

compression algorithm with two compression based similarity measures

NCD, CDM. The proposed compression model is character based and it

can automatically capture easily non word features such as word stems,

punctuations etc. The only disadvantage of compression models is

complexity is high. The proposed RID approach addresses this issue by

reducing the repeated words in the document. The present approach is

experimented on English editorial columns. We achieved approximately

98% of accuracy in identifying the author.
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Abstract

String Matching is a technique of searching a pattern in a text.

It is the basic concept to extract the fruitful information from

large volume of text, which is used in different applications

like text processing, information retrieval, text mining, pattern

recognition, DNA sequencing and data cleaning etc., . Though

it is stated some of the simple mechanisms perform very well

in practice, plenty of research has been published on the

subject and research is still active in this area and there are

ample opportunities to develop new techniques. For this

purpose, this paper has proposed linear array based string

matching, string matching with butterfly model and string

matching with divide and conquer models for sequential and

parallel environments. To assess the efficiency of the

proposed models, the genome sequences of different sizes

(10–100 Mb) are taken as input data set. The experimental

results have shown that the proposed string matching

algorithms performs very well compared to those of Brute

force, KMP and Boyer moore string matching algorithms.

This is a preview of subscription content, access via your
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Abstract: As the installations of distributed generators (DGs) within distribution systems increasing, power flow analysis of 

unbalanced distribution networks needs special algorithms to handle multiple sources. In this paper, the development of an 

unbalanced three phase power flow algorithm which can handle multiple sources is described. According to the control and 

characteristics of output power, DGs can be specified as constant power factor model and constant voltage model or variable 

reactive power model. In this paper, these two models are all derived and integrated into the proposed load flow method. 

This load flow is capable of switching the DG mode of operation from constant voltage to constant power factor in the 

presence of multiple DGs. This algorithm requires dynamic data structure (DDS) to store the details of the branches. The 

algorithm uses basic principles of circuit theory and can be easily understood. This algorithm has been tested with IEEE 8 

bus and IEEE 25 bus unbalanced radial distribution networks and the results are quite promising and are in agreements 

with the literature.  

 

Index Terms: unbalance radial distribution networks, power flow, distributed generation. 

 

I. INTRODUCTION 

 

Distribution automation & optimization needs fast and efficient power flow which needs to be run repeatedly. The distribution 

network is inherently an unbalanced network due to a large number of unequal single-phase loads and the unsymmetrical spacing 

between the conductors. Due to these factors, conventional power flow algorithms used for transmission system studies do not show 

good convergence properties for distribution systems. Since dispersed generators are becoming prevalent in distribution systems, 

integrating multiple DGs in to distribution power flow algorithm has become an important task. Depending on the characteristics 

and control status of a generator, it may be operated in one of the following modes: 

1. To output power at fixed real and reactive power.  

2. To output power at a specified power factor. 

3. To output power at a specified terminal voltage (or) variable reactive power. 

 

The generator operating in first two modes can be equivalently represented as PQ node model, which require a little treatment in 

the power flow algorithm and the third mode of operation is well represented as PV node model. This model needs some special 

procedure in the load flow algorithm for maintaining its voltage magnitude and to monitor its reactive power flow capability.  

A lot of work has been done for power flow solution of balanced and unbalanced redial distribution networks.Cheng and 

Shirmohammadi [11] proposed a load flow solution for real-time distribution system and it gives some initial discussions on a PV 

node concept in unbalanced power flow. 

In this paper we developed an unbalanced distribution power flow algorithm using Dynamic Data Structure (DDS) and PV node 

sensitivity matrix. This algorithm can handle multiple DGs for their both modes of operation (PV and PQ). This algorithm is tested 

for the impact of DGs on the two unbalanced radial test systems by considering all the loads as constant power loads and the results 

are presented. However, this algorithm can also handle composite load modeling. 

 

II. UNBALANCED POWER FLOW 

 

The proposed unbalanced power flow algorithm uses Dynamic Data Structure (DDS) to store the details of the branches. 

 
Fig. 1 a simple radial network with several laterals 
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Abstract—Multilevel inverters are rapidly growing field in the 
area of Power Electronics for high power medium voltage control 
applications. High voltages can be generated using these devices 
with minimum THD at lower rating which makes it feasible for 
industries. In this paper, a new Multilevel Inverter (MLI) 
topology is presented with minimum number of switches and DC 
voltage sources to produce high output voltage levels. Cascaded 
version of MLI is analyzed and two algorithms for selection of 
DC sources are discussed. This topology is controlled by using 
Phase Opposition Disposition (POD) technique. The performance 
of this topology was analyzed through MATLAB/Simulink. 

Keywords—New Multilevel Inverter, Cascaded unit, Selection 
of DC sources, POD technique, Modeling of switching pulses. 

I.  INTRODUCTION 
Currently Multi-Level Inverters (MLI) are playing key role 

in Renewable energy conversion systems, thus most of the 
research work is going on the MLI topologies with minimum 
number of switches and DC sources to produce higher voltage 
levels with minimum harmonic content [1]. Basic Inverters 
with 2 levels are introduced in the year 1975. Later, Multilevel 
inverters with minimum 3 output levels are introduced in the 
year 1981 by Nabae [2], and these are commonly used in 
Flexible AC Transmission Systems (FACTS), High-voltage 
Direct Current (HVDC), Train traction, Wind mills, Energy 
conversions [3], Large motor drives, Harmonic/Reactive 
power compensation [4]. Classical Multilevel converters are 
diode clamped converter [2], Flying capacitor converter [5] 
and Cascaded H-bridge converter [6]. Among the 
conventional topologies cascaded H-Bridge is most 
advantageous in terms of higher output levels with few 
number of semiconductor switches. 

In multilevel inverters no specific topology can provide 
unique end solution to all the applications because of its 
intrinsic characteristics. So researcher continues to evolve 
newer topologies with an application oriented approach. Many 
Novel multilevel inverters topologies were proposed by 

different authors. Each topology has some advantages and 
disadvantages in terms of the number of component, value of 
D.C sources, output voltage levels   and blocking voltage on 
switches. The presented topologies in [7] have a 7-level output 
with six switches and two D.C Sources of different values. In 
[8] the topology has 7-level output with nine switches. In [7], 
[8] algorithms were discussed to determine the magnitudes of 
D.C sources. 

This paper is organized as follows; a New Multilevel 
Inverter basic topology and extended versions was presented 
in section II, Algorithms to determine DC voltage source were 
discussed in section III as well as the modulating technique to 
control these converters are in section IV and Simulation 
results were presented in final section. 

II. TOPOLOGY 
The basic unit topology is illustrated in Fig. 1 and it 

consists of six unidirectional switches ( )1 2 1 2, , , , ,p qS S S S S S , 

two bidirectional switches ( ),a bS S and four DC voltage 
sources [9]. Right most side of the two sources must have 
same value 1E and Left most side of the two sources must have 
same value 1E . Table.1 indicates output voltage levels for 
different switching states. 

 
Fig. 1. Basic unit topology 

Unidirectional 
switch 

Bidirectional 
switch 
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Abstract 
In this paper, a single phase modified reverse voltage 

inverter topology is presented. It can operate both in 
symmetrical and asymmetrical configurations. It consists of 
one upper sub-module (USM), one lower sub-module (LSM), 
and in between these two, half-bridge cells (HBCs) are 
cascaded to form level generation block (LGB) for unipolar 
voltage levels generation. An H-bridge is used as a reverse 
voltage block (RVB) to convert into bipolar voltage levels 
including zero level. The level of voltage can be increased by 
increasing the number of HBCs in LGB. The Inverted sine 
carrier pulse width modulation (ISCPWM) technique is used 
to generate the gate pulses required for the power switches. 
The various comparative analyses are provided with other 
single phase topologies. The proposed topology results in the 
reduction of number of power switches with higher voltage 
levels and improved power quality. Experimental results are 
provided to validate the circuit operation. 
Keywords: single phase inverter, multilevel inverter, Inverted 
sine carrier PWM. 

I. INTRODUCTION 

Multilevel inverter (MLI) is playing essential role in the 
field of power electronics due to the huge demand of power. 
The various application areas like renewable energy system, 
FACTS, HVDC, motor drives, where it is essential to use 
reliable power electronic circuits with improved power 
quality. Power converter has been developed in 1975 for 
converting direct current to alternating current [1]. As the time 
passed on, the various topologies came into picture with 
different structures. The design of multilevel inverter involves 
various factors such as switch count, source count, gate drive 
count, capacitor count, application, power quality issues, etc. 
The switch count involves diodes, MOSFETs, IGBTs with 
unidirectional or bidirectional current flow. Accordingly, the 
gate drive requirement is needed for operating those switches. 
The sources availability involves two categories i.e. 
symmetrical and asymmetrical configurations. Capacitor 
requirement depends on the source availability and 

application. The development of a new Neutral point clamped 
(NPC) PWM inverter increased the adoption of inverter in 
various applications [2]. For higher power conversion, voltage 
source inverter is designed where voltage sharing across 
switches is possible due to the series connection of switches 
[3]. Keeping in view of increasing the use of multilevel 
inverters, various review papers have been published which 
describe the various developed circuit topologies, modulation 
techniques and possible applications [4]-[7]. For applications 
like power generation and transmission systems, modular 
multilevel converter (MMC) is designed for wide power range 
[8]. A cascaded symmetric MLI topology has been developed 
which carries single source unit and double source unit for the 
reducing power electronic components [9]. Asymmetric 
multilevel inverter has also been proposed where dual dc input 
port is there, one for low voltage and other for high voltage 
[10]. It reduced the conversion stage and hence, efficiency has 
been improved. The cascaded asymmetric MLI topology 
reduces the component count for higher voltage levels 
[11]-[12]. By making series and parallel combination of 
sources, the output voltage level can be increased with less 
switch count for higher power applications [13]. The various 
cascaded multilevel voltage source inverter topologies, 
operating both in symmetrical and asymmetrical mode, have 
been developed for higher voltage levels with reduced 
component count in [14]-[18]. Multilevel current source 
inverter topology also proposed with both type of source 
configurations focusing higher voltage levels with reduced dc 
current source count and switch count [19]. Switch-Ladder 
topology is proposed with optimal design using bidirectional 
switch in [20]. The switch-diode topology for cascaded MLI 
also proposed with reduced switch count [21]. For optimal 
voltage THD, various methods have been approached 
[22]-[23]. For renewable energy applications, cascaded MLI 
topologies have been reported in [24]. By using PWM 
modulation technique, multilevel inverters are proposed for 
motor drive applications [25]. The different modulation 
strategies like switching frequency optimal PWM control, 
simplified space vector modulation technique etc., have been 
applied to the inverter topologies for improving the power 
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Abstract—This paper proposes cascaded multilevel inverter
topology that sustains open circuit faults in all switches. The
basic unit of proposed circuit is designed with four unidirectional
and two bidirectional switches to produce a five level output. It
maintains the output voltage for an open circuit fault in any one
of the bidirectional switch and the output falls to three levels for
an open circuit fault in any one of the unidirectional switches. The
proposed circuit is simulated using MATLAB/SIMULINK and a
hardware prototype is developed to validate the theoretical and
simulation claims.

I. INTRODUCTION

Electric vehicle is the future form of clean transportation

and the major infrastructural need of an electric vehicle is a

charging station. Charging station based on solar energy is a

perfect solution to make the system cleaner. The availability

of multiple sources in case of solar energy enables multilevel

inverters as most suitable inverters for solar power applica-

tions.

Conventionally, there are three basic types of multilevel

inverters as Neutral Point Clamped (NPC) [1], Flying capacitor

(FC) [2] and Cascaded H Bridge (CHB) [3]. These inverters

were very popular for their modular structure, ease in control,

higher efficiency and reduction in filter circuitry [4], [5]. For

higher levels in output voltage, the switching device count,

loss and the cost of the system are increased. To address these

issues, various reduced switch topologies [6] are published.

But, to synthesize a specific level in the output voltage, the

possible switching combinations are limited and hence, the

fault in any part of the inverter leads to complete shutdown of

the system. This greatly affects the reliability of the inverter

and thereby system is prone to isolation in case of faults in

inverters.

To address this issue of reliability, various fault tolerant

topologies are proposed [7]. A conventional Cascaded H-

Bridge (CHB) inverter is added with a bidirectional switch

or relay at the output of each bridge to isolate the faulted

bridge from the main circuit [8]. The addition of hardware

elements such as relays, and their control increases the cost

of the system. Another solution is proposed to avoid use of

additional hardware in case of CHB by enabling either the

top two switches or the bottom two switches to isolate the

fault in a switch or source [9]. This increases the thermal

stress on the switches as they are continuously operated.

The basic single phase NPC structure is made fault tolerant

by replacing the clamping diodes with the active switching

elements [10]. The modified three phase active NPC structure

is presented in [11] with inclusion of bi-directional switches.

A hybrid inverter is proposed in [12] by the combination of

one leg of Diode Clamped Inverter (DCI) and one leg of CHB

with a bidirectional switch. This inverter addresses the source

faults and switch faults apart from maintaining the charge

balance. But, proposes switches in place of clamping diodes

to overcome faults in any switch of the inverter. This increases

the count of overall number of switches and thereby cost. A

FC based fault tolerant structure is proposed in [13], [14].

Though, the FC topology has the feature of fault ride-through,

the increase in number of semiconductor devices and capacitor

balancing problems are the issues of concern.

To overcome these issues, this paper proposes a reliable

inverter topology that is modular, uses limited number of

switches and provides fault tolerance for all switches and

sources. Short circuit faults in switches are catastrophic faults

and need additional circuitry to protect the system [15]. Hence,

open circuit faults in switches are considered for analysis.

II. PROPOSED INVERTER CIRCUIT

Fig. 1. Proposed single phase five level inverter basic module.
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Abstract—A modified three phase symmetrical 5-level multilevel 

inverter structure, derived from a propounded auxiliary (AUX) 

inverter leg, is presented. The switch count and gate driver 

requirements are reduced compared to conventional topologies. 

An attempt is made to optimize the source requirement. The low 

switching frequency Selective Harmonic Elimination (SHE) 

method based on Bee algorithm is employed for generating 

gating signals. Simulations analysis is accomplished by 

MATLAB/SIMULINK. To support the simulation results, 

experiment is conducted on a low power prototype. 

Keywords— Three phase inverters, multilevel inverter,
Harmonic Elimination, Symmetrical topologies.

I. INTRODUCTION 

The attractive feature of multilevel inverters (MLIs) is 
production of staircase voltage waveform, close to sinusoidal. 
The reduced change in output voltage (dv/dt) results in 
improved total harmonic distortion (THD). Further, the 
voltage stresses on power switching devices, switching losses 
decreases enabling to achieve higher efficiency. The 
enhancement in voltage levels with reduced number of 
semiconductor switches in the multilevel inverter topologies 
has drawn huge interests in the industry and academia. Many 
past publications have proposed various topologies with 
reduced semiconductor switches. The reduction in 
semiconductor switches further reduces gate driver
requirements and reduces the switching losses. Many single 
phase symmetrical and asymmetrical topologies are published 
focussing on less switch count. There are various applications 
of multilevel inverters ranging from FACTS, voltage source 
converter high voltage direct current (VSC-HVDC) systems, 
PV systems and aircraft electronic systems. Three basic

multilevel inverters (MLIs) diode clamped, flying capacitor,
and cascade H-bridge (CHB) multilevel inverters are well
known. The wide variety of multilevel structures reported in 
the literature show a clear edge over bi-level converters [1]-
[2]. The MLI structures are complex due to usage of the more
number of power switches and their driver requirements. To 
overcome these issues single phase MLIs with reduced 
switches are reported in [3]-[4]. Extending the single phase 
structure for three phases, the circuit and control become 
complex. The complexity issue for three phases is addressed 
in [5]-[8].

A modified three phase symmetrical MLI topology is 
proposed here with decreased number of same voltage rating 
power electronic switches and gate driver requirements. The 
proposed one can be generalized to high voltage applications 
by synthesizing more voltage levels in its output. This paper 
adopts SHE method because of getting more fundamental 
voltage, i.e. high utilization of the DC-link and lower losses.

II. PROPOSED MLI TOPOLOGY

Fig. 1. Proposed three phase five level MLI topology.
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Abstract 

 

In this paper, an improved Space Vector Modulation (SVM) based fault tolerant operation on a nine-level Cascaded H-Bridge 

(CHB) inverter with an additional backup circuit is proposed. Any type of fault in a power converter may result in a power 

interruption and productivity loss. Three different faults on H-bridge modules in all three phases based on the SVM approach are 

investigated with diagrams. Any fault in an inverter phase creates an unbalanced output voltage, which can lead to instability in the 

system. An additional auxiliary unit is connected in series to the three phase cascaded H-bridge circuit. With the help of this and the 

redundant switching states in SVM, the CHB inverter produces a balanced output with low harmonic distortion. This ensures high 

DC bus utilization under numerous fault conditions in three phases, which improves the system reliability. Simulation results are 

presented on three phase nine-level inverter with the automatic fault detection algorithm in the MATLAB/SIMULINK software tool, 

and experimental results are presented with DSP on five-level inverter to validate the practicality of the proposed SVM fault 

tolerance strategy on a CHB inverter with an auxiliary circuit. 

 

Key words: Auxiliary circuit, Cascaded H-Bridge (CHB) inverter, Fault tolerance, Reliability, Space Vector Modulation (SVM) 

 

I. INTRODUCTION 

The utilization of Multilevel Inverters (MLIs) has been 

drastically increasing in medium voltage and high power 

industrial applications [1] in recent years. The basic role of 

multilevel converter is to obtain a high power by the series link 

of switching devices through lower DC voltage sources. The 

advantages of multilevel converters are their high DC bus 

utilization, superior efficiency, lower harmonic distortion and 

common mode voltage [2]. However, the number of 

semiconductor devices required is increased for higher voltage 

levels, which causes a reduction in system reliability and an 

increase in system cost. The reliability of the MLIs is very 

crucial in high power industrial applications. It necessitates 

continual operation even under faulty cases. For example, 

induction motor drives are mostly used for process control. If a 

fault occurs on the inverter side, a fuse or circuit breaker 

operates to isolate the power supply to protect the system. As a 

result, the induction motor stops working, which stops the 

production in industry. On the other hand, during a fault 

condition, an inverter may produce unbalanced output voltages, 

which may damage the motor if the motor runs continuously 

for a long time. Thus, fault tolerant techniques are very useful 

to improve the reliability of inverters under fault conditions. 

The well known classical MLIs topologies are the flying 

capacitor [3], diode clamped [4] and cascaded H-bridge 

inverters [5], [6]. When compared to the other clamping 

structures, the cascaded H-bridge is suitable for industrial 

applications because the CHB has a modular structure and cell 

redundancy which improves the reliability of the inverter 

during fault conditions. In addition, the CHB inverter does not 

require any extra components like diodes or capacitors as in the 

other clamping structures. In addition, separate dc source 

inverter topologies are widely used for renewable energy 

applications [7], [8] like wind, fuel cell and photovoltaic 

systems. To control inverters, various modulation techniques 

have been reported. The Space Vector Pulse Width Modulation 
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Abstract 
 

The objective of this paper is to analyze power system with is interconnected with neighboring areas and having multisource power gen-

eration which is equipped with the fuzzy logic controller. Thermal, hydro and gas generating stations is used in each control area by con-

sidering real power environment. The proposed controller is tested with sudden step load disturbances. The dynamic response of LFC 

problem is studied by comparing with conventional controllers using MATLAB simulink software and found dynamic responses ob-

tained satisfy the LFC requirement. 

 
Keywords: Load Frequency Control (LFC); Area Control Error (ACE); Fuzzy Logic Controller;  

 

1. Introduction 

In general electrical power systems are interconnected to provide 

secure and reliable operation.  For extensive level power systems 

with the restrictions in electrical power systems, LFC has great 

attraction due to large size and complexity with the increased con-

nections [1 - 3]. Any deviation in frequency can directly impact 

power system reliability and system operation. LFC is an index of 

stability of power system; large deviations in power system cause 

an unstable condition in the power system. 

LFC is one of the important control strategies for providing the 

reliable and controlled operation. Many researches are going on 

LFC to develop it for few years.LFC is used to regulate ACE error 

signal which accounts for errors in interconnected area frequency 

deviations or errors in tie line power of inter connected areas [4].  

Many researches use single area thermal or hydro and  two area 

thermal –thermal ,hydro-thermal[5]and many thermal stations 

have equipped with non reheat type turbines ,less concentration is 

shown towards the reheat type turbines, in  today’s modern world 

multi source with multi area has growing attraction with sources 

like thermal ,hydro ,gas ,nuclear ,solar ,wind etc.  

Over the years many controllers have been produced to tune the 

PID parameters such as  Ziegler and Nichols[6 - 10] brought two 

methods to tune the parameter values in instance without knowing 

actual model of the system, then Genetic algorithm a natural 

search process inspired by genetics has got the popularity 

,Bacterial Foraging optimization algorithm inspired by food find-

ing process of Bacterium cells[6], Particle swam optimization  a 

stochastic search technique over the other methods, fuzzy logic 

controller is trending due its simplicity, reliability and  effective-

ness and being used in every field of industrial automation.  

In this paper three area  system  consists of thermal, hydro and gas  

generating sources is shown in the Figure 1 [1] for designing a 

better control, each area consist of mainly three components  gov-

ernor ,turbine and generator ,all the linearised models of the com-

ponents are presented for simulation in fig1and its nomenclature is 

given in appendix [11–14]. Here in the thermal unit reheat turbine 

is presented for simulation. 

2.  Frequency Control Mechanism 

 In an interconnected system with multi area control, to maintain 

scheduled power interchange, the generation in each area has to be 

controlled. The change in load has an inverse relation with fre-

quency, but the load changes continuously. Frequency control has 

three main control levels: primary control, load frequency control 

and economic dispatching control [12]. We utilize these control 

strategies to maintain system frequency output to a pre specified 

values. 

Primary control is related to governor, it controls the steam valve 

That flows to a turbine, by controlling the steam valve we can 

control the generation rate. Governor reacts to the disturbances 

within the fraction of sec and stabilizes the frequency. 

Load frequency control maintains the balance between the genera-

tion and demand and the system loses, if the load demand slightly 

increases then the operating point changes this leads to change in 

frequency. Load frequencies react to the disturbances and retrieve 

its frequency to normal position. Economic dispatch control refers 

to the temporary generation control at the lowest possible cost 

[4].To evaluate the area requirement the actual frequency and net 

inter change power flow are measured by the independent system 

operator (ISO).Area control error is a measure of balancing area’s 

generating error. 

      

 

 

 

 

 

 

 

 

Page 104



Electrical Engineering

A DFT-ED based approach for detection and classification of faults in
electric power transmission networks

Ch.D. Prasad a,⇑, Paresh Kumar Nayak b

aDepartment of EEE, SRKR Engineering College, Andhra Pradesh, India
bDepartment of Electrical Engineering, Indian Institute of Technology (ISM), Dhanbad 826004, India

a r t i c l e i n f o

Article history:
Received 17 June 2016
Revised 24 October 2017
Accepted 26 February 2018
Available online xxxx

Keywords:
Discrete Fourier transform
Euclidean distance
High impedance fault
Transmission line protection

a b s t r a c t

This paper proposes a fast and reliable fault detection and classification scheme for electric power trans-
mission networks using the estimated Euclidean distance between successive samples of actuating sig-
nal. In the proposed method, magnitudes of fundamental components of three-phase current phasors
estimated through discrete Fourier transform are used as actuating signal. Performance of the proposed
method is tested for numerous fault cases (symmetrical and unsymmetrical faults with varying fault
inception angle, fault type, fault location and fault resistance) and non-fault cases (switching on/off of
large loads and capacitor banks) by generating data through MATLAB/Simulink software on a two-bus
test power system. Results clearly shows that using the proposed technique a fast and reliable fault
detection and classification task can be accomplished.
� 2018 Production and hosting by Elsevier B.V. on behalf of Ain Shams University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Transmission lines are the vital parts of electrical power sys-
tems that provide the necessary continuity of service from gener-
ating plants to customers. They are stretched out on wide
geographical regions. Therefore, transmission lines are exposed
to maximum occurrences of faults among all the components in
the power system. Protection of transmission lines from exposed
faults is one of the most important functions in power system pro-
tection. Among various protection schemes digital distance relay-
ing scheme is widely used for transmission line protection.
Digital distance relaying scheme involves three major tasks; (i)
fault detection, (ii) fault classification and (iii) fault location esti-
mation. Fast detection of fault is the prerequisite in a digital dis-
tance relaying based transmission line protection scheme for
quick separation of the faulted line from service and protecting it
from the harmful effects of the fault. The obtained result from fault
classification is utilized for fault location estimation. Accurate esti-

mation of the location of the fault helps quick repairing and
restoration of the faulty line. Significant research has been carried
out in the last few decades for development of fast and accurate
detection and classification of faults. Initiation of a fault causes sig-
nificant change in the magnitude of various power system quanti-
ties such as current, voltage and power [1–3]. To detect such
abnormal conditions, several techniques are proposed based on
recognizing the variation of signals in time domain [1–10] and fre-
quency domain [11–16]. A brief discussion on the available fault
detection and classification methods are provided below.

Sample-to-sample and cycle-to-cycle comparison [1–3], abso-
lute sum, moving sum [2,4], cumulative sum [1,5], and adaptive
cumulative sum [6,7] of the measured time domain current and/
or voltage signals are some of the techniques proposed for trans-
mission line fault detection [8–10]. Out of these methods, the first
two methods are the straight forward techniques employed for
transmission line fault detection. However, performances of these
simple approaches are poor for some typical fault as well as
non-fault events. Also, in all these techniques, to identify abnormal
conditions, proper threshold setting is also a difficult task as the
actuating signals vary instantaneously based on time. The detec-
tion and classification of faults using frequency domain approaches
such as wavelet transform and S-transform are proposed in
[11–15] and [16,17], respectively. Comparing to earlier statistical
methods, time-frequency transformation methods discriminate
disturbances more accurately. But these techniques require data

https://doi.org/10.1016/j.asej.2018.02.004
2090-4479/� 2018 Production and hosting by Elsevier B.V. on behalf of Ain Shams University.
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Abstract: Automatic generation control (AGC) of an isolated power system is 
investigated in this paper. Performance analysis is carried out by considering 
the mutual coupling effect between load frequency control (LFC) and 
automatic voltage regulator (AVR) control loops by adding one fixed and one 
variable energy storage systems (ESS). The insertion of storage devices reduces 
the frequency oscillations for various load changes and also reduces the mutual 
effect of LFC and AVR. Simultaneous coordinated tuning of secondary 
controller and variable storage unit with particle swarm optimisation (PSO) and 
improved particle swarm optimisation (IPSO) is carried out to provide control 
strategy for the system. The system is simulated both in presence and absence 
of secondary controller in which IPSO gives better performance results than 
PSO. The simulation is carried out in MATLAB/Simulink software. 

Keywords: load frequency control; LFC; automatic voltage regulation; mutual 
coupling effects; energy storage systems; ESS; power compensation; particle 
swarm optimisation; PSO; improved PSO; settling time. 
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Abstract 

Medical imaging is a specialized stem of image processing, 

which deals largely with the study of medical related data and 

the analysis of this data for identifying the deformities within 

the data. Many segmentation and classification techniques are 

available in the literature. However, there are no concrete 

algorithms and methods are available to identify the diseases 

related for effective classification of brain related data. Most of 

the brain related is highlighted of late leading towards mortality. 

Therefore for effective recognition and interpretation of the 

brain related data, a new model is proposed in this article based 

on Generalized Gama Distribution.  The performance 

evaluation carried out by using metrics like Average Difference, 

Maximum Distance, Image Fidelity; Mean squared Error and 

Signal to Noise Ratio showcase that the developed model 

discloses an accuracy rate of above 90 percent in most of the 

cases. 

Keywords: Medical image examination, Acoustic Neuroma, 

Parkinson’s diseases, Performance evaluation metrics, AD, IF, 

MSE, PSNR 

 

INTRODUCTION 

Image Processing attributes towards the techniques and models 

used for the development of image analysis. One of the most 

popularized stems of image processing includes medical image 

processing. Here the main objective of medical image 

processing is to consider a input MRI image process it , enhance 

it and later cluster it to derive meaningful associated patterns 

from these clusters. Many medical imaging techniques are 

coined in the literature and most of them are either structured 

or unstructured [1], [2], [3], [4]. To analyze the medical data 

one need to convert this unstructured data into structured such 

that the interpretation and analysis are feasible. To convert this 

unstructured data, many clustering algorithms are highlighted 

in the literature, viz., k-Means algorithm, Hierarchical 

clustering (HC), Fuzzy-C Means Clustering, Rough set based 

clustering, Fuzzy Rough Sets and Vague set based approaches 

[5], [6], [7], [8], [9], [10]. Among these approaches most of the 

works are reported on k-Means clustering with the very 

assumption that it gives appropriate clustering results when 

compared to the other clustering algorithms[15]. With this 

approach most of the literature is driven. However, the k-Means 

suffers with disadvantage that it cannot identify exactly the data 

at the exterior points and hence it leads to out layers also 

another disadvantages with k-means algorithms is that if the 

value of k is not interpreted exactly, it results into either over 

segmentation or under segmentation and in some particular 

cases it results into  spherical clusters accounting to the number 

of   clusters to ONE. However when dealing with applications 

of medical data all the data points become vital in identifying 

the disease and hence no pixel or data point should be left alone. 

With this consideration, in this article we exhibit a model based 

on hierarchical clustering such that the above said 

disadvantages can be overruled.  However, Hierarchical 

Clustering formulates a dendrogram which enables us to 

underline the number of hidden clusters. Using this approach, 

more beneficial results are subjected in case of medical 

analysis.  

The challenges associated with the medical data, in particular 

the brain related data is that the algorithms used should able to 

penetrate into the tissues of the brain viz., white matter, grey 

matter and cerebra spinal fluid and in most of the cases the 

pixels exposed to the diseases may be covered under these 

tissues and hence effective classification is needed for better 

analysis of the data. The medical data consists of data extending 

towards both the boundaries, thereby formulating thin lines 

generally called as the tails. These tails carry some information 

and hence to model or extract the information in the tails 

elongated towards either ends one need to consider statistical 

models that can interpret the inherent details within the data of 

the tails. To extract this data, among the statistical models 

Generalized Gama Distributions (GGD) is mostly preferred. 

The main advantage behind the choice of GGD is that it 

formulated various shapes of models, each shape resembling 

the pattern of a particular distribution and it includes several 

other distributions such as Gama, Laplace, Raleigh, Gaussian, 

Erlang Distributions as particular cases. Therefore in this article 

a methodology for identification and classification of brain 

related data is presented using the concepts of HC and GGD. 

The rest of the article is articulated as follows section-2 of the 

paper deals with the GGM and its Probability Density Function, 

this section also highlights the updated parameters of the 

proposed model, Section-3 highlights the clustering 

methodology based on Hierarchical clustering  algorithm, the 

Dataset considered is presented in section 4, the section 5 of the 

paper highlights the experimentation carried out and in the 

section 6, the performance of the model is carried out using 

evaluation metrics like Average Difference, Maximum 

distance, Image Fedility, Mean Squared Error and Signal to 
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Diff isomiRs: Large-scale 
detection of differential isomiRs 
for understanding non-coding 
regulated stress omics in plants
Kun Yang1, Xiaopeng Wen1, Suresh Mudunuri2, G. P. Saradhi Varma2 & Gaurav Sablok3,4

Plants have an amazing ability to cope with wide variety of stresses by regulating the expression 
of genes and thus by altering the physiological status. In the past few years, canonical microRNA 
variants (isomiRs) have been shown to play pivotal roles by acting as regulators of the transcriptional 
machinery. In the present research, we present Diff isomiRs, a web-based exploratory repository of 
differential isomiRs across 16 sequenced plant species representing a total of 433 datasets across 21 
different stresses and 158 experimental states. Diff isomiRs provides the high-throughput detection 
of differential isomiRs using mapping-based and model-based differential analysis revealing a total 
of 16,157 and 2,028 differential isomiRs, respectively. Easy-to-use and web-based exploration of 
differential isomiRs provides several features such as browsing of the differential isomiRs according 
to stress or species, as well as association of the differential isomiRs to targets and plant endogenous 
target mimics (PeTMs). Diff isomiRs also provides the relationship between the canonical miRNAs, 
isomiRs and the miRNA-target interactions. This is the first web-based large-scale repository for 
browsing differential isomiRs and will facilitate better understanding of the regulatory role of the 
isomiRs with respect to the canonical microRNAs. Diff isomiRs can be accessed at: www.mcr.org.in/
diffisomirs.

Functional genomics of abiotic stress tolerance in plants is at the forefront of the 21st century. To improve plant 
longevity and sustainability, several approaches such as high-throughput expression profiling, next generation 
sequencing and emerging gene targeting are used in combination with each other and playing a key role in devel-
oping solutions1–3. In line with these approaches, multiple efforts have been leveraged to understand the tran-
scriptional and post-transcriptional machinery, which includes the high-throughput profiling of the gene arrays 
and understanding the regulatory elements. Among the regulatory elements, non-coding RNAs, e.g. miRNAs4,5, 
artificial microRNAs (amiRNAs)6, circular RNAs (circRNAs)7,8, and long non-coding RNAs (lncRNAs)9 have 
been shown to be among the dominant class of non-coding RNAs in shaping the post-transcriptional events in 
plants. Plant microRNAs play a key role in defining the post-transcriptional regulation by altering the transcrip-
tional regulation either through cleavage or translational suppression10. microRNA biogenesis has been long 
studied through the development of HUA1 ENHANCER1 (HEN1) loss-of-function mutants, which is defective 
in methylating the microRNA duplex prior to exporting them to cytoplasm by Exportin511. Biogenesis path-
ways of endogenous microRNAs are well established in plants elucidating the conversion from the pri-miRNAs 
to pre-miRNAs by Dicer-like (DCL1), followed by subsequent methylation by HEN1 methyltransferase and 
recruited by the ARGONAUTE 1 (AGO1) to form the RNA-induced silencing complex (RISC), which later causes 
the post-transcriptional suppression. miRNA biogenesis can be regulated by several factors such as whether the 

1Key Laboratory of Plant Resources conservation and Germplasm innovation in Mountainous Region (Guizhou 
University), Ministry of Education, Institute of Agro-bioengineering/College of Life Sciences, Guizhou University, 
Guiyang, 550025, Guizhou Province, P. R. China. 2centre for Bioinformatics Research, SRKR engineering college, 
Chinna Amiram, Bhimavaram, West Godavari District, Andhra Pradesh, 534204, India. 3finnish Museum of natural 
History, Helsinki, finland. 4Organismal and evolutionary Biology (OeB) Research Programme, Department of 
Biological and environmental Sciences, University of Helsinki, Helsinki, finland. Kun Yang and Gaurav Sablok 
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