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1.1 Institutional Identity

Name and address of tHastitution:

TRIPURAAGARTALRIN 799022

Year of establishment

Is the Institution AICTE approved?

Furnish AICTE approval No.

Type of Institution

Status of Institution

Name and Designation of
Head of the Institution
(Full time appointee)

1.2 Academic Information:

INSTITUTIONAL BASIC INFORMATION

TRIPURA UNIVERSITY (A Central University), SURYAMANINAGAR, WES

1987 (Central University from 2007)

Autonomous (A Central University declared by UGC)

A CENTRAL UNIVERSITY

Autonomous (A Central University declared by UGC)

Mr. Omkar Sadhan Adhikari , Registrar

Engineering UG and PG programmes offered in Academic year 2016-17:

S. Title of Programmes Level (UG, Duration (Years) Year of starting AICTE/UGC Total student strength
No PG, PhD) sanctioned annual | in all years of study
intake

1 ELECTRONICS & PG 2 YEARS 2016 15 30
COMMUNICATION
ENGINEERING

2 ELECTRICAL PG 2 YEARS 2005 24 48
ENGINEERING

3 INFORMATION PG 3YEARS 2003 60 90
TECHNOLOGY

4 COMPUTER SCIENCE & PG 2 years 2005 18 36
ENGINEERING

5 CHEMICAL & POLYMER PG 2 years 2016 15 30
ENGINEERING

6 MATERIAL SCIENCE & PG 2 years 2016 15 30
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ENGINEERING

NBA Accreditation Status of UG and PG programmes as on 31° December 2016:

Total no of programmes eligible for accreditation (at least one batch pass out):
As per pre qualifier no program is eligible at present although several batches have been passed out.

No. of programmes accredited:
No. of programmes applied for accreditatiorNot Applicable
Note: University has received NAAC accuhh in 2014.

Not Applicable

Status of Faculty Associated with Teaching Engineering Students (Regular & Contract) as on
31st December 2016:

No. of Present Status : Number in Position Total Total Total Number
Sanctio . e . .
ned by Highest Qualification Number Vacancies of contract
Regular of regular faculty in
Posts Doctoral Degree Master's Degree Bachelor Degree faculty in Position
Position
Engineering Supporting Engineeri Supporting Engineeri Supporting
Disciplines Disciplines ng Disciplines ng Disciplines
(Physics, Discipline (Physics, Discipline (Physics,
Chemistry, s Chemistry, s Chemistry,
Maths and h o h d
English/ other Maths an Maths an
languages English/ other English/ other
languages languages
R C R C
29 10 0 6 |3 16 13 3

R=Regular, C=Contract
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2. INSTITUTIONAL DEVELOPMENT PROPOSAL (IDP)
(Implementation Period: April 2017- March 2020)

2.1 Give the Executive Summary of the IDP (max 2 pages)

Faculty of Engineering and Technology, Tripura University (A Central University) of Tripura intends to
participate in the TEQIP Phase-lll, which aims the improvement of the quality of Engineering Education in existing
institutions in focus states: eight states in the North-East of India. Therefore, focusing towards the furtherance of its
motto, ‘Pursuit of Excellence,’ the Faculty of Engineering and Technology, Tripura University (A Central University)
hereby proposes an Institutional Development Plan (IDP) to achieve the targets within the project tenure in such a
manner, that the project activities would sustain even after the end of the project. The IDP mainly emphasizes on
quality and quality of postgraduate teaching, faculty and staff training and innovative research to create a huge
socio-economic impact in this part of India.

Tripura University (A Central University) is the only university and premier institute in Tripura offering
engineering education for a long time. All the engineering teaching colleges are under the umbrella of the Faculty of
Engineering and Technology, Tripura University. Therefore, this University is acting actively for a long time to meet
the equipments of the society. And now, it is time where the university must move forward regarding the quality
improvements of the students and teachers to cope with the present global status of education and research. Hence,
the support for the institutional developments under TEQIP Phase —Ill would be extremely beneficial for the Faculty
of Engineering and Technology, Tripura University considering its impact to the society. The IDP will mainly focus on
the followings:

1. Quality enhancement of PG teaching and research infrastructure
o Establishing/modernizing PG teaching infrastructures: smart classrooms, Wi-Fi, e-library and increase
in student intake.
0 Introduction of new PG programmes.

o Establishing remedial facilities and special training to the SC/ST/OBC/academically weak students for
improvement of the academic performance.

o]

Providing facilities and training to the teachers for good quality teaching and research: workshops,
schools, seminar/conference and research grant.

0 Technical and administrative training for the supporting laboratory and office staffs.

0 Establishing advanced research laboratory on upcoming thrust areas of technology.

o

Encouragements for industry-institute ventures and sponsored research.

o

Establishing research incubation center to nurture innovative research ideas.

2. Improving motivation, productivity and employment opportunity

0 Motivating the undergraduate students to pursue postgraduate (PG) education
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0 Motivating the post graduate students for high quality research works

0 Motivating the faculties for quality research works

o Employment opportunity for new and efficient faculties in new PG courses

o Empowering the employment opportunity of the students through institute-industry interaction

o Improving fast knowledge transfer to industry/production through institute-industry joint ventures

3. Sustainable development

0 Generating funds for sustaining the activities beyond the project period

0 Revenue generation through research and development

o Productivity of students, faculties and staff; social impact

o Empowering research facilities for future socio-economic developments

The Requirement of Funds proposed for realization of the above objectives is approximately INR 16.70 crores.

The Implementation of the project will be monitored by the Board of Governance (BoG) with the TEQIP Co-

coordinator and the nodal officers.

2.2 Provide an action plan with timelines for: (not more than 1 page for each sub-activity)

1. Faculty training (qualification up gradation,
training, participation in conferences, seminars/workshops etc.)

Pedagogical

1. (i) Activity Title: Qualification up gradation of Faculties

List of Faculty for Qualification Up gradation, Subject Up gradation, Research Competence

subject up gradation &

research competence,

SL. Name of Faculty Post & Deptt Present Name of the Name of Period Remark
NO. Qualificatio Programme Institution
n (For
qualification
upgradation,
subject
upgradation,res
earch
competence)
1. Dr. Anirban Assistant Professor Ph.D Visiting Any foreign Any time To conduct advanced
Karmakar (Electronics & Scientist/Visitin university research in the
Communication g Faculty (Post- domain of Antennas &
Engineering) doc) Microwaves
2. Dr. Bishanka Assistant Professor Ph.D Visiting Any Any time To conduct advanced
Brata Bhowmik (Electronics & Scientist/Visitin | University/Institute research in the areas
Communication g Faculty (Post- | in India or abroad of Optical
Engineering) doc)/ research communication &
Photonics
3. Mr. Shibendu Assistant Professor M.Tech Ph.D Any Indian Any time To conduct research
Debbarma (Information University in the areas of Data

Technology)

Network, IPv6 and
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loT.

4. Dr. Abhishek Assistant Professor Ph.D Visiting Any University/ Any time To conduct research
Das (Information Scientist/ Institute in in the areas of
Technology) Visiting Faculty Europe, USA, advanced Imaging,
(Post-Doc) Australia , Asia Computer Vision and
etc.. loT.
5 Mr. Alak Roy Assistant Professor M.Tech Ph.D Any Indian Any time To conduct research
(Information university in the areas of
Technology) Wireless Network,
Sensor Network.
Mr. Jayanta Pal | Assistant Professor M.Tech Ph.D Any Indian Any time To conduct research
6 (Information university in the areas of
Technology) Quantum dot Cellular
Automata,
Mr.Swarup Lecturer M.Tech Ph.D Any Indian Any time To conduct research
7. Nandi (Information University in the areas of Digital
Technology) Electronics, Computer
Networking and Cyber
Security
8. Mr.Sumanta Lecturer M.Tech Ph.D Any Indian Any time To conduct research
Saha (Information University in the areas of
Technology) Discrete Mathematics
and Numerical
Analysis
Dr. Gobinda Assistant Professor PhD Visiting Any Any time To conduct advanced
9. Gopal Khan (Material Sci & Scientist/Visitin | University/Institute research in the areas
Engg) g Faculty (Post- | in Europe, Japan, functional
doc) USA Israel, nanomaterials
Singapore,
Australia and India
10. Dr. Prasanta Assistant Professor PhD Visiting Any Any time To conduct advanced
Kumar Rout (Material Science Scientist/Visitin | University/Institute research in the areas
and Engineering) g Faculty (Post- | in Europe, Japan, corrosion and
doc) USA Israel, industrial solid waste
Singapore, utilization
Australia and India
Mr. Abhishek Assistant Professor M.Tech Ph.D Any Indian Any time To conduct research
11. Majumder University in the area of
Wireless Networking
Dr. Mrinal Kanti | Assistant Professor PhD Visiting Any Any time To conduct research
12. Bhowmik Scientist/Visitin | University/Institute in the area of
g Faculty (Post- in USA Advance Imaging
doc)
Dr. Champa Assistant Professor PhD Visiting Any Institute in Any time To conduct advanced
13 Nandi (Electrical Scientist/Visitin India/Abroad research in the
Engineering) g Faculty (Post- domain of Control
doc) system for real time

system
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Smt. Sangita Assistant Professor M.Tech Ph.D Any University/ Any time To conduct research
14 Das Biswas (Electrical Institute in in the domain of PMU
Engineering) India/Abroad based smart grid
Smt. Gagari Deb | Assistant Professor M.Tech Ph.D Any Indian Any time Pursuing Higher
15 (Electrical University Qualification
Engineering)
Mr. Harjeet Nath | Assistant Professor M.Tech Ph.D Any Institute in Any time Pursuing Higher
16 (Chemical and India/Abroad Qualification
Polymer
Engineering)
Dr. Sachin Assistant Professor Visiting Any Any time To conduct advanced
17 Bhaladhare (Chemical and Scientist/Visitin | University/Institute research
Polymer g Faculty (Post-
Engineering) doc)
18. | Dr. Alok Prasad | Assistant Professor Visiting Any Any time To conduct advanced
Das (Chemical and Scientist/Visitin | University/Institute research
Polymer g Faculty (Post-
Engineering) doc)

Faculties from the above list will be considered for qualification up gradation as per the requirement of the institute

with due permission from Board of Governors.

Justification: Many new faculties have joined with M. Tech. as their qualification. Obtaining Ph.D will definitely help
improve their research competence and will benefit students as a whole. Similarly some Ph.D. candidates are opting
for PDF or research activities. All these activities will improve the status of the Institute and will be helpful in getting
NBA status and academic autonomy.

1 (ii) Activity Title: Participation in seminar/workshop/conferences/pedagogical training
Description: Description of proposed activity is given in following table

Sl. No. No of faculty Proposed duration Cost to be Incurred Total Cost Rs Remark
Rs in lacs in lacs
Pedagogical Dr. Anirban Karmakar 60 days 1 lakh 19 lakhs
training/Subject domain (Electronics &
training Communication Engg.)
Mr. Abhishek Majumder 60 days 1 lakh
(Computer Science and
Engineering)
Dr. Bishanka Brata 60 days 1 lakh
Bhowmik (Electronics &
Communication Engg.)
Dr. Champa Nandi 60 days 1 Lakh
(Electrical Engineering)
Mrs. Sangita Das Biswas 60 days 1 Lakh

(Electrical Engineering)
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Mrs. Gagari Deb 60 days 1 Lakh
(Electrical Engineering)
Dr. Gobinda Gopal Khan 60 days 1 lakh
(Material Science & Engg)
Dr. Prasanta Kumar Rout 60 1 lakh
(Material Science & Engg)
Mr. Harjeet Nath 60 days 1 lakh
(Chemical and Polymer
Engineering)
Mr. Shibendu Debbarma 60 days 1 lakh
(Information Technology)
Dr. Mrinal Kanti Bhowmik 60 Days 1 lakh
(Computer Science and
Engineering)
Dr. Abhishek Das 60 days 1 lakh
(Information Technology)
Dr. Sachin Bhaladhare 60 days 1 lakh
(Chemical and Polymer
Engineering)
Mr. Jayanta Pal 60 days 1 lakh
(Information Technology)
Mr. Swarup Nandil 60 days 1 lakh
(Information Technology)
Mr. Sumanta Saha 60 days 1 lakh
(Information Technology)
Mr. Alak Roy 60 days 1 lakh
(Information Technology)
Dr. Alok Prasad Das 60 days 1 lakh
(Chemical and Polymer
Engineering)
Attending National Dr. Anirban karmakar 60 days 1 lakh 19 lakhs
Seminar (Electronics &
Communication Engg.)
Dr. Bishanka Brata 60 days 1 lakh
Bhowmik
(Electronics &
Communication Engg.)
Dr. Champa Nandi 60 days 1 lakh
(Electrical Engineering)
Mrs. Sangita Das Biswas 60 days 1 lakh

(Electrical Engineering)
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Mrs. Gagari Deb
(Electrical Engineering)

60 days

1 lakh

Dr. Gobinda Gopal Khan
(Material Science & Engg)

60 days

1 lakh

Dr. Prasanta Kumar Rout
(Material Science & Engg)

60 days

1 lakh

Mr. Harjeet Nath
(Chemical and Polymer
Engineering)

60 days

1 lakh

Mr. Abhishek Majumder
(Computer Science and
Engineering)

60 days

1 lakh

Mr. Shibendu Debbarma
(Information Technology)

60 days

1 lakh

Dr. Mrinal Kanti Bhowmik
(Computer Science and
Engineering)

60 days

1 lakh

Dr. Abhishek Das
(Information Technology)

60 days

1 lakh

Mr. Jayanta Pal
(Information Technology)

60 days

1 lakh

Mr. Alak Roy
(Information Technology)

60 days

1 lakh

Mr. Swarup Nandil
(Information Technology)

60 days

1 lakh

Mr. Sumanta Saha
(Information Technology)

60 days

1 lakh

Dr. Sachin Bhaladhare
(Chemical and Polymer
Engineering)

60 days

1 lakh

Dr. Alok Prasad Das
(Chemical and Polymer
Engineering)

60 days

1 lakh

Prof Sachindra Nath
Karmakar
(Electronics &
Communication
Engineering)

60 days

1 lakh

Attending International
Seminar

Dr. Anirban Karmakar
(Electronics &
Communication Engg.)

60 days

5 lakhs

Dr. Champa Nandi
(Electrical Engineering)

60 days

5 Lakhs

95 lakhs
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Mrs. Sangita Das Biswas 60 days 5 lakhs
(Electrical Engineering)
Mrs. Gagari Deb 60 days 5 Lakhs
(Electrical Engineering)
Dr. Gobinda Gopal Khan 60 days 5 lakh
(Material Science & Engg)
Dr. Prasanta Kumar Rout 60 days 5 lakh
(Material Science & Engg)
Mr. Shibendu Debbarma 60 days 5 lakh
(Information Technology)
Mr. Harjeet Nath(Chemical 60 days 5 lakh
and Polymer Engineering)
Dr. Mrinal Kanti Bhowmik 60 days 5 lakh
(Computer Science and
Engineering)
Dr. Abhishek Das 60 days 5 lakh
(Information Technology)
Dr. Bishanka Brata 60 days 5 lakh
Bhowmik
Mr. Jayanta Pal 60 days 5 lakh
(Information Technology)
Mr. Alak Roy 60 days 5 lakh
(Information Technology)
Mr. Swarup Nandi 60 days 5 lakh
(Information Technology)
Mr. Sumanta Saha 60 days 5 lakh
(Information Technology)
Mr. Abhishek Majumder 60 days 5 lakh
(Computer Science and
Engineering)
Dr. Sachin Bhaladhare 60 days 5 lakh
(Chemical and Polymer
Engineering)
Dr. Alok Prasad Das 60 days 5 lakh
(Chemical and Polymer
Engineering)
Prof Sachindra Nath 60 days 5 lakh

Karmakar
(Electronics &
Communication
Engineering)
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Justification: The newly appointed teachers will get an opportunity to learn various teaching methods which will
improve the capability of teachers and enable the students to acquire designated outcomes which will ultimately
increase their employability.

2. Staff training (Technical & Administrative staff)

Non-teaching staff, both technical and administrative staff should feel that they are also part of teaching and
research programs of the institute and they have the responsibility for improvement of the standard of the same.
Since the advanced instruments procured under the current scheme will be run by our technical staff members, it is
necessary that they be provided with adequate technical training. Furthermore, it is necessary that staff members are
able to align their efforts with the age of information technology, and are able to utilize the modern tools of teaching
such as the computer and the internet. With these objectives, following plans are made for their all-round
development. Proper incentive will be provided for efficient and willing staff members based on the feedbacks of the
faculties, students and governing bodies.

Personality and Computer literacy training:

a. Training will be provided to ensure computer literacy for all support staff members.

b. Technical staff of a department will be made aware of the ongoing research activities through periodic seminar
sessions.

c. Support staff members will be encouraged to undertake personality development training within the project period.

d. Non-teaching staff members will be encouraged take training in communication skill development.

Training of administrative staff and technical staff in laboratories:

a. The administrative staff will be trained about the managements of finance and administrations.

b. They will be encouraged to attend workshops on administrative matters.

c. Technical staff will be trained for the use of sophisticated instruments, currently available or to be procured.

d. Technical staff with necessary eligibility will be encouraged for continuing education with proper incentive.

e. Technical staff will be trained to prepare visual aids for teaching such as Power Point presentations, and to assist
faculty-members in using advanced teaching materials.

f. Non-teaching staff members of the accounts section should be trained for working with computers for financial
accounting.

g. The Administrative, Financial, Audit & Account officers and technical staffs will be recruited for assisting in

financial, administration and technical matters as necessary.

Description: Description of training activity is given in following table

Sl. No. No of staff Proposed Duration Cost to be incurred Rs. in Lacs Total Cost
1 03 30 days 3 Lacs (Total)
(Electronics & Communication (for each candidate)

Engineering Dept.)

2 03 30 days 3 Lacs (Total)
( Department of Electrical Engineering) (for each candidate)

3 03 30 days 3 Lacs (Total)
(Department of Computer Science & (for each candidate)

Engineering)
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4 03 30 days 3 Lacs (Total)
(Department Of Material Sci & Engg) (for each candidate)
5 03 30 days 3 Lacs (Total)
(Department Of Chemical & Polymer (for each candidate) 18 Lacs
Engg)
6 03 30 days 3 Lacs (Total)
(Department of Information Technology) (for each candidate)

Proposed Timeline: Staff training for the Technical and Administrative staffs will continue for first 18 months of the
project.

3. Increasing capacity of UG, PG and PhD education (increasing enrollment and starting new UG, PG and
PhD programmes)

o Focus will be made on the enhancement of the PG student intake capacity in each engineering
departments.

o New integrated PhD programme will be introduced in all engineering departments in Tripura University

o Following new PG programmes will be introduced under the support of this project:

1. PG (M.Tech. in IT): No course on M.Tech. (IT) is available in Tripura state. All student of BE/B.Tech.
(IT/CSE/ECE/EE) /B.Sc.(IT), MCA, BSc (Physics/Chemistry/Others) will get benefited from this course.
2. UG (BTech in IT): No course available in Tripura state.

o New subjects will be introduced in different departments:

1. Materials Science and Engineering will introduce the following new subjects in PG
programme (M.Tech): Biomaterials, Energy materials and composite materials etc..

2. Information Technology Department will introduce the following new subjects in its PG
curriculum; ( Machine Learning, Medical Imaging , 0T, Cloud Computing , Big Data,
Information Security, Network Security, Advanced Internet Technology etc)

0 Monthly fellowships for selected PG and PhD students will be introduced to motivate students in
higher education and research in various engineering departments of Tripura University.
Contingency fund for PhD students to be provided.

O Collaborating with Indian and Foreign Institutions/universities in Academic and Research areas
through MoUs.

o Initiative will be taken to furnish framework to develop MOOCs platform or any online teaching
platform.

o Initiatives are to be taken by the University authority for creating a new cell for promoting collaboration
with Indian and foreign institutes/universities regarding joint academic activities.

o Introduction of visiting research scholar program with national and international universities and
research institutes. Provision of funding for visiting faculties is to be arranged, leading to future
collaborative programs.

o Industry - institute collaborative research center: for advanced research and training for the students
will be introduced.

o Introduction of the research incubation centers.This is required for the quality improvement of PG
teaching and to provide advanced research facilities for PhD scholars and faculties.

o For the improvements of PG studies and PhD research, new advanced research laboratories equipped
with high end instruments, softwares, necessary books, furniture and minor instruments will be
developed in various engineering departments of Tripura University along with the modernization of
existing labs:
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Departments

Improvement required in Engineering Laboratories

Electronics &

Communication
Engineering

Optical fiber communication & Photonics lab: VPI transmission Maker Optical systems & VPI
transmission Maker Photonic circuits, OCSim, RSoft with Full WAVE, Optical Spectrum analyzer,
Optical Intensity modulator, Optical Phase modulator, Bit error rate tester, Free space electro-opto
Amplitude modulator, Free space electro-optic phase modulator, Table adapter for free space optical
modulator, 8 slot modular Rack chassis for DWDM source, DWDM laser source, Free space photo
detector, Fiber input photodetector, Operating in C band, Bare SSFM fiber different length, Patch cords,
Optical Breadboard. Breadboard support frame. Speaker, Camera, Mic, Large HD LED monitor
Microwave & Antenna Engineering Lab: Vector Network Analyzer (40 GHz), PCB fabrication machine,
Electromagnetic simulation software like CST/HFSS.

Air condition systems for faculty rooms, Personal laptops for faculties, Duplex printers with scanners for
each faculty.

Material Science &
Engineering

Novel materials synthesis lab: Chemical lab, Laser synthesis lab, ALD lab, Powder processing Lab,
Sputtering Lab, electrochemical and corrosion lab etc.

Advanced Materials characterization lab: X Ray Diffraction, High resolution transmission electron
microscope (HRTEM), XPS, Differential scanning calorimetry (DSC), UV-Vis spectrophotometers,
Micro hardness tester, Universal tensile testing machine (UTM), slow strain rate tensile testing (SSRT)
machine, high end optical microscope, workstation, solar simulators, Particle size analyser, Surface
area analyser, Potentiostat/Galvanostat etc.,

Computational Material Science Lab: General computer facilities for computation, MATLAB, Origin,
Materials studio etc.

Information
Technology

GPU( NVIDIA GeForce Titan X Pascal, Quadro P5000) , Workstations (Processor: Intel® Xeon™
Processor E5-2609 v3, Intel® C612Chipset, 16G 2133MHz DDR4 (4x4GB) RDIMM ECC, 1TB 3.5 inch
SATA hard drive, UltraSharp U2412M 24 Widescreen Monitor with LED Back Light), Cameras and
other Image Acquisition Equipments, Printers, Scanners, Softwares (MATLAB, Visual Studio etc.)
Redhat Enterprise Linux Workstation, Standard, OMNEST (With models: Internet, Wired and Wireless
LANs, Mobile Ad-hoc Networks, Sensor Networks, Vehicular Networks, In-vehicle Networks, Cellular
Networks, Satellite Communications, Optical Networks, Interconnection Networks, Networks-on-Chip,
Cloud Computing, HPC Clusters, SANs), Crossbow Wireless Sensor Network Kit, LEGO Mindstorm
Robots, loT Arduono and Raspberry PI kits, 8085 microprocessor kit, 8086 microprocessor kit, IC
trainer kit, C.R.O.,Signal generator.

Chemical and
Polymer
Engineering

Analytical Lab consisting of Thermogravimetric analyzer (TGA-DTA), fluorescence microscope, Particle
size analyzer, Dynamic mechanical analyser (DMA), Parallel plate Rheometer, Twin screw extruder,
Injection molding, tensile testing instrument, Contact angle measurement, Gas chromatography-mass
spectroscopy (GC-MS), moisture analyser, Total organic content (TOC) analyser, Multi-channel
analyser (MCA), IV resistivity measurement, Atomic force microscope (AFM).

Computer and Process Simulation Lab consisting of softwares like Aspen Plus , CAD-CAM, ChemDraw
with NMR analyser, SAS, Ansys, Image analyser software (Image pro), COMSOL etc. with suitable
high end workstations.

Computer Science &
Engineering

Workstations(Processor: Intel® Xeon™ Processor E5-2609 v3, Intel® C612Chipset, 16G 2133MHz
DDR4 (4x4GB) RDIMM ECC, 1TB 3.5 inch SATA hard drive, UltraSharp U2412M 24" Widescreen
Monitor with LED Backlight), Red Hat Enterprise Linux Workstation, Standard, OMNEST (With models:
Internet, Wired and Wireless LANs, Mobile Ad-hoc Networks, Sensor Networks, Vehicular Networks, In-
vehicle Networks, Cellular Networks, Satellite Communications, Optical Networks, Interconnection
Networks, Networks-on-Chip, Cloud Computing, HPC Clusters, SANs), Crossbow Wireless Sensor
Network Kit, LEGO Mindstorm Robots, Doppler ultrasound machine, Infra-Red Camera, X-ray
Scanner, Portable EEG Machine, High Performance Workstation, High Performance Workstation
(Eight-Core Intel® Xeon® Processor E5-2620 v4 2.10GHz 20MB Cache (85W), 8§ 32GB (8x4 GB)
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DDR4-2400 ECC RAM, NVIDIA® TeslaK40 GPU - 12GB GDDR5 with Active Cooling, 2.0TB SATA
6.0Gb/s 7200RPM), High performance HP All-in-One Desktop, High Resolution All in One Professional
Colour Printer, IBM-SPSS Software, LCD Monitor, Seagate 2TB External Portable Hard Disk,
APC/Emerson 6KVA Online UPS (2 No) with 12V-28AH battery (32 Nos.), 4-Channel Complete
Surveillance System, Transmissometer, DJI Phantom 4 Professional Quadcopter with 4K Camera,
Colour Printer, LCD Projector and screen, WD My Cloud Network Storage 24TB

Electrical Control System Lab: Control system workstation with arduino micro controller ,Power Electronics Lab:
Engineering Different Converter trainer Kit (Ac to Dc, Dc to Dc, Dc to Ac etc) , PCB machine

Renewable Energy System Lab: solar PV generating System , wind energy generating system with
power conditioning unit, Grid tied inverter, Electrical loads,

Power system Lab: Fault demonstrator kit, power transmission line trainer,

Computer, Softwares (DIgSILENT Power Factory (Latest Version) Software, MATLAB advanced
version , Upgradation of ETAP, Upgradation PSCAD, Upgradation of LABVIEW), chairs, tables, UPS, ,
Multimeters, Advanced Research Laboratory (Smart Grid), projector,.Air condition systems for faculty
rooms, Personal laptops for faculties, Duplex printers with scanners.

Proposed Timeline: The capacity increasing for UG, PG and PhD programmes will continue through the entire
tenure of the project.

4. Investing in smart classrooms, campus Wi-Fi (24*7 broadband connectivity and Wi-Fi access in all
academic and administrative buildings and hostels (with a minimum of 2 MBPS speed for each connection)),
e-library etc.

0 The classrooms for the PG and PhD courses will be modernized to healthily classrooms equipped with
AC, proper light facilities, wireless sound system, lecture desk and bio-friendly writing boards.

o Projectors will be installed in the lecture rooms.

o Campus high speed Wi-Fi will be empowered for the students, teachers in classrooms and laboratories
also.

0 Modernized smart seminar rooms will also be made available equipped with video conference facility.

o E-library facility will be empowered in each engineering department according to the requirements.

Justification: This is required for quality improvement of teaching and learning process.
Proposed Timeline: The above mentioned facilities will be made available before October, 2018.

5. Improving the academic performance of SC/ST/OBC/academically weak students through innovative
methods, such as remedial and skill development classes, peer assisted learning for increasing the
transition rate, non-cognitive skills and pass rate

0 Motivating a large section of the UG students to pursue Postgraduate studies and PG students for
pursuing PhD.

o0 Increased efficiency of the PG and PhD courses through effective remedial measures for
SC/ST/OBC/academically weaker group of students

Organization of special classes and lectures by experts for academically weaker group of students

Organization of national/international conference/seminar/workshops and FDP

Increased efficiency of the peer assisted learning for increasing the transition rate

Special focus to Improve non cognitive skills of students

Appointing Faculty Advisers for academically weak students to diagnose student weaknesses

O O O o ©o
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Special remedial classes and arrangement for repeat examinations

Increase student-teacher interactions

Modification of student evaluation method, in order to better assessment of their learning

Introductions of new interdisciplinary bridge courses

Arrangement of seminars on regular basis to give exposure to emerging research areas

Attracting a large and motivated pool of PG students and Research scholars by providing an
environment appropriate for high quality research and teaching.

Utilization of the research output for society through community development programs.

Inviting academicians from other institutes for Visiting Lectures.

O O O o o o

o O

5 (i) Activity Title: Remedial classes
Description: Description of activity is given in following table

Academic Session No of remedial classes Cost per Lecture in Total cost in Rs.
Rs.
2017-18 120 1000.00 120000.00
2018-19 120 1000.00 120000.00
2019-20 120 1000.00 120000.00

Justification: Various students from non-privileged and underprivileged class are studying in the institute. Their
speed of learning is not at par with other students of the class. Hence by these remedial classes they will get an
opportunity to be at par with good students and it will ultimately improve the success rate of the students.

Proposed Timeline: This activity will continue through the entire tenure of the project.

6. Instituting academic and non-academic reforms including programme flexibility (Is there any need to
revise the curriculum? When it was last revised?)

Brief Description:
Detail of activities to be performed under academic reforms:

MIS/ERP is to be introduced for monitoring and regulating students related, faculty and employee related
aspects.

Implementing teaching diary for teachers to record the performance of students.

Introducing mentorship for the students to solve their academic as well as non-academic problems.

Training of teaching faculties and supporting laboratory staff to update their knowledge and enhance
capability.

Occasional training of students to impart them practical knowledge related to their specialization.

Allowing faculty members to participate in national/international conference/seminar/ workshop for enhancing
their exposure to academics and research.

Promoting internal revenue generation of the institute through sponsored research, consultancy, testing.
Organizing vocational training for unskilled laborers in the surrounding area.

Promoting collaborative research in the institute with the help of other institute of higher learning like NITs,
IITs, lISc, CSIR and DST labs etc.

Arranging frequent guest lecturers of the speakers from institute of higher learning and industries.
Strengthening the existing feedback system of the students regarding courses they are being taught to
improve the teaching learning process.
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Detail of activities to be performed under non-academic reforms:

Mechanism for generation, retention and utilization already exists.

Institute has already having four funds i.e. Corpus fund, faculty development fund, equipment replacement
fund and maintenance fund. From this year contribution to this fund will be enhanced and at par with TEQIP-
Il norms.

A mechanism for delegation of power will be introduced through Dean’s, head of the department, and section
heads.

BOG of the Institute has already been authorized by state government to appoint 11 months contract
teachers. However it is expected develop mechanism to resolve issues related to state roaster of teacher for
institute level.

Steps will be taken to fill the existing vacancies of under staff.

Justification: As per AICTE norms and NBA requirements several academic and non academic reforms are to be
incorporated in the overall working of the institute to enhance the quality of outgoing students as per need of time,
need of different industries and for elimination of bottlenecks in the process.

Proposed Time Line: It will be implemented during TEQIP-III tenure and will be a continuous process.

(b) Improving employability of the students

7. Increasing interaction with industry (What are the industries located in the vicinity? What role of industry
is perceived for the institute?)

Industry-Institute-Interaction Cell (I1IC) will be constructed to increase interaction of the students and faculty with
industry and to promote collaborative interdisciplinary research for offering solutions to real life problems.

The key activity areas in which Industry can participate for the benefit of the university:

O Participating in curriculum design, curriculum implementation, student assessment, training of
students, exposing students to new and interdisciplinary technologies, and providing experts for
certain instructional sessions.

Extending opportunities for student groups to undertake problem-solving projects with industry

Providing exposure to faculty on industrial practices and latest technologies;

Encouragement to the experts from industry to join the Board of Governors, Academic Council, Boards
of Studies, faculty recruitment, etc.;

o0 Establishment of industry-institution collaborative new research laboratories, providing literature on
new technologies, and offering their shop floors as substitutes for laboratories

Organization of industrial training for students, faculty and technical staff to learn about the new
technologies and processes

Organization of sandwich programme with industry

Participating in joint R&D activities with industries:

1. Department of Information Technology & Computer Science is interested to start joint
research ventures with different industries like, Tata Consultancy Services, Cognizant, IBM,
HP, Adobe, GE, SIEMENS, ONGC, etc.

2. Department of Material Science and Engineering is interested to start joint research
ventures with different industries like, Tata Power Solar, Tata metalics, ZIESS, FEI, ICON,
CH Instruments, ONGC, etc.

O O O

o]

O O
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3. Department of Chemical and Polymer Engineering is interested to start joint research
ventures with different industries like ONGC, GAIL, PSU’s and other R&D organizations.

4. Department of Electronics & Communication Engineering is interested to start joint research
ventures with different private/govt industries/R&Ds or any academic institutions.

5. Electrical Engineering related industries located in the vicinity are: ONGC, NEEPCO, OTPC,
GAIL, TNGC etc. Till now the students have undergone one training program in NEEPCO.
Same type of training as well as visit can be organised in ONGC, OTPC, GAIL, TNGC and
different substation and generation plant of TSECL. Department of EE is interested to start
Joint research with different electrical engineering related industries like Siemens, National
Instruments, ABB, safe worlds etc.

o Expert from industries will be invited to delivering lectures.

o Industry-institute meets will be organized to extend employability of the students

0 Experienced personnel from industry will be invited to serve as visiting and adjunct faculty.

O Students will be encouraged to take industrial training for improving employability including
entrepreneurial training, specialized skill training, and training in softer skills required by Industry.

o Conducting short term training programmes and courses on advanced areas of technology in
collaboration with institutions.

o Students will take internship in Industry for a period.

The key areas in which academic institutions can benefit Industries:

0 The existing expertise available with university will be utilized by the Industries for technology
assessment, up-gradation and absorption.

o New research laboratories and center for excellence will be established based on the MoUs between
university and industry.

o The IlIC cell will take initiative so that the innovations, products and technologies developed by the
faculties and students can be adopted by Industries.

0 The faculty members will be deputed to Industry for problem solving and for joint projects.

Justification: Interaction with industry will increase employability of the students and productivity of the faculties
levying huge impact on the society.
Proposed Time Line: It will be implemented under the tenure of TEQIP-1Il and will be a continuous process.

8. Student career counseling and placement

0 The Career Counseling and Placement Cell of the University shall provide placement assistance to the

o

students and PhD scholars in relevant industries/company as relevant.

A separate counseling cell will be established to motivate the students for better career by improving their

general awareness.

The Career Counseling and Placement Cell will extend help to the students for career planning,
preparation for selection tests, summer placement, internship and final placements.

The Career Counseling Cell shall be working on liaise with the senior executives of reputed
industries/company, administrative bodies and faculties from universities for the development of the
effective communication links with many prominent industrial and professional organizations.
The Career Counseling Cell shall be making all-out effort to match student's career aspirations with the
requirements of the industries or organizations. Keeping in view the demand and preference of the
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various industries, the Cell shall also be looking for the development of the students. In this direction,
various activities like Aptitude test, Group Discussion, Guest Lectures from corporate personalities shall
be organized from time to time by the placement cell for the students.

Justification: This is required to increase employability and productivity of the students.
Proposed Time Line: It will be implemented under the tenure of TEQIP-III and will be a continuous process.

(c) Increasing faculty productivity and motivation
9. Sponsored research, Consultancy and Other revenue generating scheme:
o Arrangement for necessary funding for engineering faculties to present their research findings in

o

o

(o]

conferences/seminars/short time school and workshops etc.
Arrangement for regular training targeted towards domain knowledge enhancement for faculty members.
Encouraging multi-disciplinary collaborative research within /outside the institute.

Faculties will be encouraged to take up consultancy assignments from industry and for this the
BoG/appropriate authority will define specific times for the faculties so that the services offered to
Industry do not affect the teaching.

The BoG/appropriate authority will also monitor the progress of the consultancy projects from time to
time.

Provision of flexible rules and regulations for smooth running of collaborative research work.
Strengthening of industry-institute partnership programme for taking initiatives in patenting of research
output of the faculties to boost the Internal Revenue Generation (IRG) for university.

Introduction of new scheme(s) for acknowledging the contribution of a faculty member in research.
Establishment of Industry-institute innovative research centre to deal with real industrial problems and for
strengthening the research in emerging/frontline areas.

“Seed grant” for research will be offered to new faculty members and/or students of different departments
to venture into innovative research ideas and to strengthen research motivation and culture.

Developing research interest among PG students:

(o]

(0]
(0]
0

Arrangement of seminars on regular basis to give exposure to emerging research areas

Provision for more elective subjects in specialized research domains involving guest faculties, if required.
Modification of student evaluation method, in order to better assessment of their innovation skills.
Encouragement for PG students to join research programme by providing scholarships, support to join
conference etc.

Acknowledging good PG and PhD thesis by introducing awards.

Justification: As per AICTE norms and NBA requirements it is need of the hour to meet the expectation of the

society.

Proposed Time Line: It will be implemented under the tenure of TEQIP-IIl and will be a continuous process.

2.3 Provide an action plan with timelines for
1. Obtaining autonomous institution status from UGC:

Tripura University is a ‘Central University’ declared by UGC and this University is already an autonomous
institute.

2. Improving the NBA Accreditation Status:

Planning to get within next couple of years (Some new departments await minimum eligibility for the same)

18" of Page 49



2.4 Describe the following in brief:
1. Is any enhanced assistance / mentoring that the institution is looking forward from its ATU?

Not applicable
2. Does your BoG need strengthening, if yes, then how?
Not applicable
3. Is there an ERP/MIS system existing, if yes, then any improvement, modification suggested.

A web-based Management Information System (MIS) will be developed by the university having all the
necessary and detail information about the project so that anyone can get a clear picture about the activities,
progress and outcome of the project. This MIS will also help the monitoring agencies to clearly monitor the progress
of the project.

4. Is there any mechanism i.e. special classes being conducted for improving GATE score:
Not applicable as the engineering departments only run PG and PhD programmes.
2.5 Provide a Twinning Plan with a high performing institute with the objective of capacity building

knowledge transfer and developing long term strategic partnerships. (Twinning plan will be formalized into
Twinning agreement after finalizing the twinning partner).

Not applicable, as Tripura University (A Central University) is going to participate in this project

independently.

2.6 Is there any difficulty in Recruitment and selection of high-quality faculty? If yes, what are the reason &
action plan to solve the issue?

Not applicable, as Tripura University (A Central University) already have high-quality faculties with several
international and national publications and will recruit few faculties from the support of this project.

2.7 Give an action plan for ensuring that the project activities would be sustained after the end of
the Project.
1.
Name of the funds Contribution (@ 2% of Total Annual recurring expenditure) Rs in lacs
1. corpus fund 2.5
2. Equipment replacement fund 2.5
3. equipment repair fund 2.5
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4, faculty development fund 2.5

2.8 Describe briefly the participation of departments/faculty/students in the IDP preparation.

Initially a formal meeting was convened by the office of the Vice-Chancellor and Coordinator Research
and Innovation Cell, Tripura University (A Central University) to inform all the faculty members of the Faculty of
Engineering and Technology about the Phase Il of TEQIP. After a prolonged discussion, a tentative schedule
was decided for preparing the development plan of each department and the university as a whole.

The Departmental Committee of each Department under the Engineering and Technology
faculty had prepared the development plan after a detailed analysis of strength, weakness, opportunity and the
threats in context of each department. All possible stakeholders i.e. students, scholars, faculty-members,
technical and supporting staff have participated in these brainstorming sessions for preparing the development
plan for each engineering departments under the active supervision of HODs. The in charge/coordinator
recorded the minutes of such meetings with the signatures of the members present.

Along with the pro-forma of the development plan, each faculty and staff members were
requested to submit the proposal for the training they need.

Offices of the Registrar, Tripura University (A Central University) participated very actively
for providing institutional and baseline data.

A core group headed by the in charge/coordinator of TEQIP-III prepared the IDP for the institute, based on
the inputs of the constituent engineering departments. This report was then placed before the office of the
Vice-Chancellor, Registrar and Research and Innovation Cell for approval. The final report has been prepared

in keeping with their recommendations.

Indicative Category-wise Funding for Key Activities per Project Institution

(Government Funded)

Selected under Sub-component 1.1

Sl. No. Key activities Category of Percentage Cost
Expenditure (%) (Rs. in crore) for
ad of expenditure) btonomous institution
(Central University)

1 Procurement of Goods (equipment, furniture, Procurement
books LRs, software and minor items) and
civil works for improvement in teaching, Up to 60% 10.02
training and learning facilities

2 Improvement in Teaching, Learning and Academic
Research competence: At least 30%
§ Improve student learning 5.10
§ Student employability
8 Increasing faculty productivity and
motivation

3 Incremental Operating Cost I0C Up to 10% 1.67

TOTAL 100 16.70
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Note:

The Incremental Operating Cost means the costs of operation and maintenance of equipment, office
expenses, hiring of vehicles, consumables, salaries and allowances of regular and contract faculty
and staff against posts created under the Project. It will also include travel costs incurred for the
Project Management activities i.e. visit to the NPIU, the SPIU, Universities, etc.

Procurement of consultant services, if required, for the activities bulleted at Sr. No. 2 are permitted.

The expenditureon procur ement of consultant services is t
head of expenditure. The services of consultant are to be procured by following the World Bank
norms and procedures through the PMSS.

Fund from Procurement and IOC Head of expenditure can also be re-appropriated to Head of
expenditure for academic activities but not vice versa.

- End-

ANNEXURET 1
PROCUREMENT PLAN
ABSTRACT: Brief details of procurement related to different department are as follows.

S.NO DEPARTMENT TOTAL AMOUNT
(LAC)

1 INSTITUTE LEVEL 100 (Approx.)
2 INFORMATION TECHNOLOGY 150 (Approx.)
3 Electronics & Communication Engineering 150 (Approx.)
4 Electrical Engineering 150 (Approx.)
5 Computer Science & Engineering 150 (Approx.)
6 Material Science and Engineering 150 (Approx.)
7 Chemical and Polymer Engineering 150 (Approx.)

TOTAL: TEN CRORE ONLY(Approx.) 1000 (Approx.)
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Proposal for Procurement under (TEQIP 1 111)

INSTITUTION LEVEL

Tripura University

Sr. Name and Brief Description of Qty. Rate Approx. Justification
No equipment (Lacs) Cost
(Lacs)
1. COMPUTERS (5 processor, 4GB/6GB | 60 .50 30 Computer for student in
RAM,500GB HDD,DVD drive, 21”"monitor with computer labs for all
Windows 10 OS and pre-installed antivirus) departments
2. LAPTOP(( i7 processor, 6GB RAM,1TB HDD, | 18 0.70 12.6 For presentation PPT, Excel,
DVD drive, 15’monitor with Windows 10 OS Conference
and pre-installed antivirus)
3. Printer(Printer/ Xerox m/c/Scanner) 18 each 0.3 5.4 required
4. Air Condition System 36 0.60 21.4 For the departments
5. SMART CLASSROOM (APPROX 6| 6 2 12 Smart class, also can be used
CLASSROOMS) for virtual classes
6. FURNITURE assorted 6 2 12 required
departments
7. Miscellaneous [LIBRARY (E. BOOKS, E | 6 6.6 Miscellaneous & consumable
JOURNALS, AND LIBRARY AUTOMATION), | departments items
ERP/MIS FOR INSTITUTE AND
MAINTENANCE, LANGUAGE LAB, Civil work
in various department, For CSE, IT Language
lab, Activity center, NETWORKING OF
INSTITUTE(Cable, Active and passive devices,
Services, Maintenance) ]
Total Cost one crore (Approx.) 100
Department of ELECTRONICS & COMMUNICATION
Name of Sr. Name and Brief Qty Rate Approx. Justification
Laboratory | No. | Description of equipment Cost
Optical fiber 1 VPI transmission Maker Optical Single user 10L 10L To perform simulation of optical fiber
Communicatio systems & VPI transmission perpetual transmission and for making photonics
n & Photonics Maker Photonic circuits license circuit to simulate photonics
components
2 OCSim Single user 5.5L 5.5L To perform simulation of optical fiber
perpetual communication
license
3 RSoft CAD GUI v 2016.09 Single user 3.5L 3.5L To perform photonics device
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software with
Full WAVE add-on module

simulation and analysis of the device
before fabrication.

4 Optical Spectrum analyzer 1 25L 251 OSA is required for signal spectral
Range: 600 nm 1700 nm analysis in optical domain
5. Optical Intensity modulator (10 1 1.5L 1.5L Required to modulate the optical signal
GHz)
Operating in C band
Optical Phase modulator (10 1 1.5L 1.5L Required to modulate the optical signal
GHz)
Operating in C band
6 Bit error rate tester 1 11L 11L Required to generate PRBS bit pattern
which required to generate PRBS
signal
7. Free space electro opto 1 2.5L 2.5L Required to modulate the optical signal
Amplitude modulator
Operating wavelenghth 1250-
1640nm
8. Free space electro opto phase 1 2.5L 2.5L Required to modulate the optical signal
modulator
Operating wavelenghth 1250-
1640nm
9 Table adapter for free space 1 0.1 0.1 Table adapter
optical modulator
10 8 slot modular Rack chassis 1 2.5L 2.5L DWDM source holder rack
DWDM source
11 DWDM source laser 2 3L 6L DWDM laser source
DFB laser
C band
12 Free space photo detector 1 2.5L 2.5L Free space photo detector
Operating wavelenghth 1250-
1640nm
13 Fiber input photodetector 1 2L 2L C band
Operating in C band
14 Bare SSFM fiber different 80km (2 0.7L Fiber is required as a transmitting
length spool), media
25km(2
spool)
Different
types of
patch cords
15 Patch cords Different 0.2L 0.2 Patch cords are required to connect
types of instruments with fiber
patch cords
16 Optical Breadboard 2 0.25L 0.5 For attaching the optical components
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17 Breadboard support frame 2 3L 0.6 This frame is required to support the
Optical Breadboard
18 speaker 2 0.05L 0.1 To check the quality of transmitted
audio signal
19 Camera 1 0.4L 0.4 To capture photo, video of High quality
for transferring over fiber/free space to
check the performance of the channel
20 Mic 2 0.05L 0.1 To create real time audio signal which
to be transmitted
21 Large HD LED monitor 1 0.3L 0.3 To receive HD video which will be
transmitted via optical fiber
Microwave & 1 Vector Network Analyzer 1 50L 50L Required for antenna characterization
Antenna
Engineering
Lab:
2 PCB prototype machine 1 10L 10L Required to fabricate antennas
designed by simulation software
3 Simulation software like 1 7L 7L Required to design antennas by
CST/HFSS simulation
4 17 Laptop to run simulation 1 1L 1L Required to run simulation software
software
7 Miscellaneous 8L 8L
Total Cost one crore fifty lakhs only | 150 Lakh
Department of Information Technology
Name of | Sr. Name and Brief Description | Qty Rate Approx. | Justification
Laboratory No. of equipment Cost
(in
Lakhs)
High 1 Windows Server 1 2 Lakhs 2 For conducting Lab classes
Performance from server
Computing ] ]
Laboratory 2 High Performance | 2 80000 1.6 For developing computer
Workstation aided parallel processing

Processor: Eight-Core Intel®
Xeon® Processor E5-2620 v4
2.10GHz 20MB Cache (85W),
Memory (RAM):32GB (8x4
GB) DDR4-2400 ECC RAM,

based algorithms we need
a high speed workstation
having high processing
power, sufficient storage,
active cooling facilities,
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Hard Disk:2.0TB SATA and large amounts of RAM
6.0Gb/s 7200RPM, Chipset for in-memory data
(Motherboard): Intel 5520, storage and processing.
Operating System: Windows

10

3 High performance All-in-One | 2 50000 1 We need to compute large
Desktop data  generated from
Display: 60.45 cm (23.8 in) testbeds. For this purpose
diagonal widescreen full high- we need workstation with
definition IPS WLED-backlit high performance and high
edge-to-edge display (1920 x computational speed.
1080), Motherboard: Saipan-
4GF, Processor: Intel Core i7-
6700T, Memory: 16 GB,

4 Work station ( Processor: | 2 50000 1 Workstations are
Intel® Xeon™  Processor necessary for simulating
E5-2609 v3 (6C, 10MB and analysis of
Cache, 1.9GH2z) 16G performance of protocols
2133MHz DDR4 Hard Drive: in large sized networks
1TB 3.5 inch SATA hard drive
(7200RPM)

5 Laptop (Processor: Intel® | 2 40000 0.8 Laptops are necessary for
Core™ {7-4600U Processor mobility purpose and to
Speed: 2.1 GHz, 4 MB cache, demonstrate lab
Main memory: 8GB RAM / experiments
256 GB SSD)

6 Desktop Computers (intel i7 | 30 40000 12 For conducting Lab
processor, 1 TB HDD, 8 GB classes
RAM)

7 All in one LaserJet Printer 1 18000 0.18 For printing purpose

8 Digital Smart Board 1 50000 0.5 For conducting Lab

classes

9 Audio system 1 10000 0.1 For conducting Lab

classes

10 LCD Multimedia Projector | 1+1 35,000 0.4 For developing smart
(Image  Brightness: 4200 +5,000 classrooms and regular
ANSI Lumens, Image Aspect basis assessment  of
Ratio: 16:09, Resolution: students, projectors and
1024 x 768, Aspect Ratio: screens are required for
4:3, Connectivity: HDMI) presenting their lab works.
+
Insta Lock LCD Projector
Screen

11 Network Switch with | As per 1 lakh 1 Improving the LAN Setup
Networking Accessories requirement
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12 UPS 3 KVA 3 80000 2.4 For Uninterrupted power

supply

13 Furniture’s: Faculty table 2 10000 0.2 To use kits, computers

and equipments

14 Furniture’s: Computer table 40 3000 1.2 To use computers

15 Furniture’s: Chair 40 1000 0.4 To use kits

16 AC 2 40000 0.8 To cool Equipments

17 Almirah 1 20000 0.2 To store Equipments

18 Software Licenses (Antivirus, | On per user | 1.11 lakh 4.22 For Software development

MS Office, C/C++, Matlab, | basis and simulation
Oracle, Windows)
Total Cost for High Performance Computing Laboratory= | 30 Lakh
COMPUTE GPU 1 Rs. Rs. This Graphics Processing Unit (GPU) is
R NVIDIA GeForce Titan X Pascal or 2,00,000/- 2,00,000/- driven by 3584 NVIDIA CUDA® cores
VISIONLA NVIDIA QUadrO P5000 running at 1.5GHz, TITAN X packs 11
B TFLOPs of brute force. Plus it's armed
with 12 GB of GDDR5X memory — one of
the fastest memory technologies in the
world and very much required for ML
applications.
FURNITURE (TABLES, 30 Rs 5,00,000 Rs 5,00,000 For housing Instruments and seating
COMPUTER TABLES, AC etc. ) arrangements of Scholars, students and
Faculty etc.
X-ray Scanner: 1 Rs 4,00,000/- | Rs 4,00,000/- For digitization of the x-ray film without
(Microtek Medi-5000) losing the inherent information,a digitizer
Scanner type: Flatbed digitizer for X-ray is necessary. It captures details
. ' in bright and dark areas at a high optical
In:age .Sensgr Iype. C;:D resolution up to 3200 dpi and 16-bit gray
Resolution: Optical: 3200 dpi (7.9 scale. It has an excellent image quality
um spot size, 63 Ip/mm), Hardware: with very fine details.

Up to 3200 x 6400 dpi, Default: 600,

Dynamic Range: 4.5 Dmax,
Transparency >= 0.15 to 4.0D,
Scanning Area: Film Scan Areal2" x
16" / 305 x 407 mm, Software
Included: Microtek Scan
WizardMedi, Adobe Acrobat
Reader, Accessories: TMA
(Optional), Microtek MiPAX-Xray
software (Optional)

a. LCD Projector: 1 Price of 11.a Rs. 55,000/- For developing smart classrooms and
Image Brightness: 4200 ANSI | (12.a) | : Rs. 51,000/- regular basis assessment of research
Lumens, Image Aspect Ratio: +1 Price of scholars and students, projectors and
16:09, Resolution: 1024 x 768, | (12.b.)) 11.b: screens are :gg:;rri‘; L(v’gﬁ(rsese”t'”g their
Aspect Ratio: 4:3, Connectivity: Rs. 4,000/- '

HDMI
b. Insta _Lock LCD Projector (Rs. 51,000 +
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Screen

Rs 4,000)
=Rs.
55,000/-

High Performance Workstation
Processor: Eight-Core Intel® Xeon®
Processor E5-2620 v4 2.10GHz
20MB Cache (85W), Memory
(RAM):32GB (8x4 GB) DDR4-2400
ECC RAM, Hard Disk:2.0TB SATA
6.0Gb/s 7200RPM, Chipset
(Motherboard): Intel 5520, Operating
System: Windows 10, Graphics
Card: NVIDIA® TeslaK40 GPU -
12GB GDDRS5 with Active Cooling,
Monitor: Widescreen LCD Monitor -
24" LED-Backlit LCD - 1920x1080
(VGA, DVI, HDMI), Keyboard &
Mouse: HP 2.4 GHz Wireless
Keyboard & Mouse, Power Supply:
1125 W 90% (SILVER) Efficient
wide-ranging, active Power Factor
Correction

Rs.
6,00,000/-

Rs.
6,00,000/-

For developing computer aided parallel
processing based algorithms we need a
high speed workstation having high
processing power with CUDA supported
GPU engine, sufficient storage, active
cooling facilities, and large amounts of
RAM for in-memory data storage and
processing. A multi-core processor along
with the GPU is essential for parallel
computation in CUDA experiments.

High performance All-in-One
Desktop
Display: 60.45 cm (23.8 in) diagonal
widescreen full high-definition IPS
WLED-backlit edge-to-edge display
(1920 x 1080), Motherboard:
Saipan-4GF, Processor: Intel Core
i7-6700T, Memory: 16 GB, Video
Graphics: Discrete NVIDIA GeForce
930MX

Rs.
1,50,000/-

Rs.
3,00,000/-

We may need to compute thousands of
high resolution images with in a limited
amount of time for image processing,
image classification, pattern recognition
etc. For this purpose we need workstation
with high performance and high
computational speed.

High Resolution All in One
Professional Colour Printer:
Speed: 20ppm in black & white and
colour, Intuitive 7 inch TFT LCD,
Resolution: 1200 x 1200dpi (Text /
Line only), 600 x 600dpi, Cloud
connectivity

Rs.
2,00,000/-

Rs.
2,00,000/-

As we will work with the various image
modalities so for subjective analysis of
those images, we require a high quality
printer because the images of the patients
will be clearly understood by us through
the color image.

IBM-SPSS Software
(Statistical Analysis and
Reporting/Purchase)

Rs.
6,00,000/-

Rs.
6,00,000/-

SPSS-Stat analysis software is important
for image based analysis. Based on the
findings of the SPSS-Stat, the results of
the computer aided systems can be
evaluated.

LCD Monitor:
34 inch 21:9 curved monitors with a
panoramic view, cinematic WQHD
resolution and superb sound, ultra-
wide curved screen that offers more
display area and enhanced viewing
comfort, Unrivaled usability:
Navigate across multiple
applications and video inputs with
Picture by Picture and Picture in
Picture features, 1 HDMI(vr2.0)

1 Rs. 80,000/-

Rs. 80,000/-

The workstation is not coming with
monitor, so a high resolution monitor is
required for image analysis.
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connector; USB 3.0 Hi-Speed Hub
(with 2 USB upstream port and 4
USB downstream ports); Speakers
(OW x 2= 18W)
10 2TB External Portable Hard Disk: 2 Rs 8,000/- Rs 16,000/- External portable hard disks are
2 TB Back Up Plus Portable 2.5 inch necessary for storing plenty of high quality
Drive USB 3.0, Capacity: 2TB, images for further purposes.
Connectivity: USB 3.0, Transfer
speed: upto 6 Gbps, Weight: 400g
11 6KVA Online UPS (1 No) with 12V- 1 Rs. Rs. Experiments of training and testing of
28AH battery (16 Nos.) 2,00,000/- 2,00,000/- models could be time consuming.
Therefore, the experiments could run for
very long period of time which should not
be interrupted by power outages. In this
regard, the given UPS is very much
essential.

12 Software Licenses 30 Rs. Rs. Software for development /running

(MATLAB, VISUAL STUDIO, user 10,00,000/- 10,00,000/- applications in IP/ ML is essential.
CUDA etc.)
13 | 8-Channel Complete Surveillance 1 Rs. Rs. 3,00,000/- There is a requirement for a complete
System 3,00,000/- 24/7 surveillance system to capture and
Camera: CP Plus 2mp IP PTZ collect video frames of obje(_:ts/vghic_les in
Camera with high definition image fa’?‘.’Om Vaf'a“"” of poor '”‘4”"”?“0”
conditions, rain, and dust particles in day/
sensor IR outdoor weather proof night time. Recorders, onsite storage
pole/wall mount type body, 20X facilities, wifi-devices for real-time video
zoom with DWDR function and monitoring, and UPS/ Inverters are very
automatic PAN, TILT and ZOOM essential for the CCTV cameras to work
function , 4.7mm~94mm Lens, properly.
100mtr night vision, Recorder:CP
Plus 8ch standalone Server Based
Network Video Recorder, H.264 with
Remote Surveillance Software real
time Recording &amp; Viewing,
HDMI,VGA, USB Port.

14 | Colour Printer: 1 Rs. 25,000/ Rs. 25,000/ The colour photo printer is required to for
Printing  Output:  Color, Powe research related documentation and othe)
consumption(standby): 4.4 W, Ton official works.

Type: CB540A, Colour Toner
Cartridge: CB541A3A

15 DJI Phantom 4 Professional 1 Rs. 1,50,006/ Rs. 1,50,006/ For developing robust algorithms to detec
Quadcopter with 4K Camera: multiple moving objects in dynamic variatio
Aircraft Body with 4k Camera, Remof of scenes, a databa_se w_iII be captl_Jred fro
controller, Propeller pair, Battery mov:;lg c?n:%rra,nln thlnst():on?fecttl_on a
Battery  Charger, Power Cabl quadcopter drone will be eflective.
Manuals, Gimbal Clamp, USB OT{

Cable
Sub Total Rs 42,00,000/
Advanced 1 Linux Server 1 2 Lakhs 2 For conducting Lab classes
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Research
Laboratory

from server

2 High Performance Workstation 2 80000 1.6 For  developing  computer
Processor:  Eight-Core  Intel® aided parallel processing
Xeon® Processor E5-2620 v4 based algorithms we need a
2.10GHz 20MB Cache (85W), high speed workstation having
Memory (RAM):32GB (8x4 GB) high processing power,
DDR4-2400 ECC RAM, Hard sufficient  storage, active
Disk:2.0TB SATA 6.0Gb/s cooling facilities, and large
7200RPM, Chipset (Motherboard): amounts of RAM for in-
Intel 5520, Operating System: memory data storage and
Windows 10 processing.

3 High  performance All-in-One | 4 50000 2 We need to compute large
Desktop data generated from testbeds.
Display: 60.45 cm (23.8 in) For this purpose we need
diagonal widescreen full high- workstation with high
definition IPS WLED-backlit edge- performance and high
to-edge display (1920 x 1080), computational speed.
Motherboard: Saipan-4GF,

Processor: Intel Core i7-6700T,
Memory: 16 GB,

4 Work station ( Processor: Intel® | 4 50000 2 Workstations are necessary
Xeon™ Processor E5-2609 v3 for simulating and analysis of
(6C, 10MB Cache, 1.9GHz): 16G performance of protocols in
2133MHz DDR4 Hard Drive: 1TB large sized networks
3.5 inch SATA hard drive
(7200RPM)

5 Red Hat Enterprise  Linux | 5 50000 15 Required for installing
Workstation, Standard simulators

6 Desktop Computers (intel i7 | 20 40000 8 For conducting Lab classes
processor, 1 TB HDD, 8 GB RAM)

7 Laptop (Processor: Intel® Core™ | 2 40000 0.8 Laptops are necessary for
i7-4600U Processor mobility purpose and to
Speed: 2.1 GHz, 4 MB cache, demonstrate lab experiments
Main memory: 8GB RAM / 256
GB SSD)

8 Digital Smart Board 1 50000 0.5 For conducting Lab classes

9 Audio system 1 10000 0.1 For conducting Lab classes

10 LCD Multimedia Projector (Image | 1+1 35,000 0.4 For developing smart
Brightness: 4200 ANSI Lumens, +5,000 classrooms and regular basis
Image Aspect Ratio: 16:09, assessment  of  students,
Resolution: 1024 x 768, Aspect projectors and screens are
Ratio: 4:3, Connectivity: HDMI) required for presenting their
+ lab works.

Insta Lock LCD Projector Screen

11 Network Switch with Networking | As per 1 lakh 1 Improving the LAN Setup
Accessories requirement

12 UPS 3 KVA 3 80000 2.4 For Uninterrupted power

29" of Page 49




supply
13 All'in one LaserJet Printer 1 18000 0.18 For printing purpose
14 Furniture’s: Faculty table 2 10000 0.2 To use kits, computers and
equipments
15 Furniture’s: Computer table 40 3000 1.2 To use kits
16 Furniture’s: Chair 50 1000 0.5 To use kits
17 AC 2 40000 0.8 To cool Equipments
18 Almirah 1 2000 0.2 To store Equipments
19 Software Licenses (Antivirus, MS | As per | 4.62 lakh 4.62 For Software development and
Office, C/C++, Matlab, Oracle, | requiremnt simulation
Windows)
Total Cost for Advanced Research Laboratory= 30 Lakh
Wireless Sensor | 1 Crosshow  Wireless Sensor | 1 2 lakh 2 For development of protocols
Network Network Kit Professional Kit for Wireless Sensor Networks
Laboratory
2 Crossbow Wireless Sensor | 2 186000 2.86 For Demonstrating the working
Network Kit Classroom Kit of Wireless Sensor Network to
the students
2 Sensor kits 5 10000 0.5 Sensor to detect heat / light/
sound
3 Network Simulator Kit 5 10000 0.5
4 Network Router (Wired) 3 10000 0.3
5 Wireless Router 2 10000 0.2
6 OMNEST (With models: Internet, | 01 4 lakh 4 For Simulation of Mobile Ad-
Wired and Wireless LANs, Mobile hoc Networks, Sensor
Ad-hoc Networks, Sensor Networks, Vehicular Networks,
Networks, Vehicular Networks, In- In-vehicle Networks, Cellular
vehicle Networks, Cellular Networks, Satellite
Networks, Satellite Communications, Optical
Communications, Optical Networks
Networks, Interconnection
Networks, Networks-on-Chip,
Cloud Computing, HPC Clusters,
SANS),
7 High Performance Workstation 1 80000 0.8 For developing computer aided
Processor:  Eight-Core  Intel® parallel  processing based
Xeon® Processor E5-2620 v4 algorithms we need a high
2.10GHz 20MB Cache (85W), speed workstation having high
Memory (RAM):32GB (8x4 GB) processing power, sufficient
DDR4-2400 ECC RAM, Hard storage, active cooling
Disk:2.0TB SATA 6.0Gb/s facilities, and large amounts of
7200RPM, Chipset (Motherboard): RAM for in-memory data
Intel 5520, Operating System: storage and processing.
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Windows 10

8 High  performance  All-in-One | 1 50000 1 We need to compute large
Desktop data generated from testbeds.
Display: 60.45 cm (23.8 in) For this purpose we need
diagonal widescreen full high- workstation with high
definition IPS WLED-backlit edge- performance and high
to-edge display (1920 x 1080), computational speed.
Motherboard: Saipan-4GF,

Processor: Intel Core i7-6700T,
Memory: 16 GB,

9 Laptop (Processor: Intel® Core™ | 2 40000 0.8 Laptops are necessary for
i7-4600U Processor mobility purpose and to
Speed: 2.1 GHz, 4 MB cache, simulate  wireless  network
Main memory: 8GB RAM / 256 projects
GB SSD)

10 Desktop Computers (intel i7 | 5 40000 2 For Running simulators and
processor, 1 TB HDD, 8 GB RAM) configuring programmable

boards of WSN Kit

11 Work station ( Processor: Intel® | 4 50000 2 Workstations are necessary for
Xeon™ Processor E5-2609 v3 simulating and analysis of
(6C, 10MB Cache, 1.9GHz): 16G performance of protocols in
2133MHz DDR4 Hard Drive: 1TB large sized networks
3.5 inch SATA hard drive
(7200RPM)

12 Red Hat Enterprise  Linux | 5 50000 15 Required for installing
Workstation, Standard simulators

13 Linux Server 1 2 Lakh 2 For conducting Lab classes
from server

13 Digital Smart Board 1 5000 0.5 For conducting Lab classes

14 Audio system 1 10000 0.1 For conducting Lab classes

15 LCD Multimedia Projector(image | 1+1 35,000 0.4 For developing smart
Brightness: 4200 ANSI Lumens, +5,000 classrooms and regular basis
Image Aspect Ratio: 16:09, assessment of research
Resolution: 1024 x 768, Aspect scholars and students,
Ratio: 4:3, Connectivity: HDMI) projectors and screens are
+ required for presenting their
Insta Lock LCD Projector Screen research works.

16 2TB External Portable Hard Disk 2 Rs 8,000/- | 0.16 External portable hard disks
are necessary for large
simulated data

17 Software Licenses (MATLAB) As per 1 lakh 1 For Software development and

requirement simulation

18 Software Licenses (Antivirus) As per 1 lakh 1 For Software development and

requirement simulation

19 Networking Accessories As per 1 lakh 1 Improving the LAN Setup

requirement
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20 3KVA Online UPS (1 No) with | 3 80000 2.4 Experiments of training and
12V-28AH battery (16 Nos.) testing of models could be time
consuming. Therefore, the
experiments could run for very
long period of time which
should not be interrupted by
power outages. In this regard,
the given UPS is very much
essential.
21 Furniture’s: Faculty table 2 10000 0.2 To use kits, computers and
equipments
22 Furniture’s: Computer table 40 3000 1.2 To use kits
23 Furniture’s: Chair 40 1000 0.4 To use kits
24 AC 2 40000 0.8 To cool Equipments
25 Almirah 1 20000 0.2 To store Equipments
26 All in one LaserJet Printer 1 18000 0.18 For printing purpose
Approx Total Cost of Wireless Sensor Network Laboratory 30 Lakh
Microprocessor and | 1 Microprocessor kit of 8085 30 10000 3 To practice 8085 programs
Microcontroller
laboratory 2 Microprocessor kit of 8086 30 10000 3 To practice 8086 programs
3 CRO 4 25000 1 To display the interfacing
result
4 Signal Generator 4 25000 1 To provide clock pulses
5 Electronics Components (Digital | 2 set 50000 1 For  conducting practical
and Analog) classes
6 Digital Multimeter 20 1500 0.3 For  conducting practical
classes
7 Analog Multimeter 10 1500 0.3 For conducting practical
classes
8 Work station ( Processor: Intel® | 2 50000 1 Workstations are necessary
Xeon™  Processor E5-2609 v3 for simulating and analysis of
(6C, 10MB Cache, 1.9GHz)- 16G performance of protocols in
2133MHz DDR4 Hard Drive: 1TB large sized networks
3.5 inch SATA hard drive
(7200RPM)
9 Laptop (Processor: Intel® Core™ | 2 40000 0.8 Laptops are necessary for
i7-4600U Processor mobility purpose and to
Speed: 2.1 GHz, 4 MB cache, demonstrate lab experiments
Main memory: 8GB RAM / 256
GB SSD)
10 Desktop Computers (intel i7 | 10 40000 4 For conducting Lab classes
processor, 1 TB HDD, 8 GB
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RAM)
11 Allin one LaserJet Printer 1 18000 0.18 For printing purpose
12 UPS 3 KVA 2 80000 1.6 For Uninterrupted power
supply
13 Furniture’s: Faculty table 2 1000 0.2 To use kits, computers and
equipments
14 Furniture’s: Computer table 10 3000 0.3 To use computers
15 Furniture’s: Kit Table 40 5000 2 To use kits
16 Furniture’s: Chair 60 1000 0.6 To use kits
17 AC 2 40000 0.8 To cool Equipments
18 Almirah 2 20000 0.4 To store Equipments
19 Software Licenses (Antivirus, | As per | llakh 2 For Software development
Windows) requirement and simulation
20 8051 Microcontroller Kit 10 10000 1 To practice 8051 programs
21 8055 Microcontroller Kit 10 10000 1 To practice 8055 programs
Approx. Total Cost for Microprocessor and Microcontroller lab 26
Name of Sr. | Name and Brief Description | Qty Rate Approx. Justification
Laboratory No. of equipment Cost
Advanced Data 1 Computer System with latest 20 80,000/- 1600000 For hands on for various data
Communication and specifications communication and networking
Networking Lab experiments.
2 19” Rack 1 20,000 20000 Housing all networking
equipment’s.
3 24 port Switch 1 4,00,000 400000 Networking all the equipment’s in
(Managed switch) DLink /Cisco managed mode
4 Windows 2016 Server or Latest 1 3,00,000 300000 User based accounts in windows
version (20 user License) environment.
5 Red hat Linux (20 user License) 1 3,00,000 300000 User based accounts in unix/linux
environment.
6 Data Backup utility Software 1 5000 5000 Back up purpose
7 Data Communication Trainer 5 15000 75000 For experiments
Board
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8 LAN Trainer System 5 7000 35000 For experiments
9 Amplitude 5 7000 35000 For experiments
Modulation/Demodulation Trainer
Board
10 Frequency 5 7000 35000 For experiments
Modulation/Demodulation Trainer
Board
11 Pulse Code 5 7000 35000 For experiments
Modulation/Demodulation Trainer
Board
12 CRO 25 MHz.(At least) 1 25000 25000 For measuring and experimentation
13 Trainer Board to study Frequency 1 7000 7000 For doing and observing
Division Multiplexing/ experiments data
Demultiplexing
14 Trainer Board to study Time 1 7000 7000 For doing and observing
Division Multiplexing/ experiments data
Demultiplexing
15 Digital Multimeter 5 5000 5000 For measuring and experimentation
16 Wireless access points 1 1000 1000 For wireless networking
17 Wi-Fi LAN Cards 20 1000 20000 For 20 pcs Wi Fi LAN connections
18 Network/Bandwidth management 1 10000 10000 For bandwidth measurment
Software
19 LAN Cable tester 2 2000 4000 Testing wire connectivity and
testing
20 Crimping tool 5 2000 10000 For cable connections and making
Ethernet cable
21 Display Boards of various types of 1 3000 3000 For Display
cables & connectors used in
Computer networks
22 Tool kits 1 3000 3000 Tools required for networking
23 Online UPS (5 KVA) 1 600000 600000 For uninterrupted power supply
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24 Network Printer 1 16000 16000 For printing
25 Antivirus(20 user License) 20 3000 for 3 60000 Protection from hacking and virus
years attacks.
26 Computer Table 22 5000 110000 22 PC and 2 servers
27 Chair 22 4000 88000 22 PC and 2 servers
28 Almirah 1 10000 10000 For storing all the movable tools
and equipment’s.
29 Projector 1 40000 40000 For projection during class and
hands-on
30 AC (2 ton) 3 40000 120000 For cooling in the lab
31 Laptop 1 60000 60000 For demonstration purpose
32 Instructors chair & table set 10000 10000 Instructors chair & Table
Sub-Total 4049000
()
Department of ELECTRICAL ENGINEERING
Name of Sr.No. | Name and Brief Description Qty Rate | Approx. Justification
Laboratory of equipment In Costin
Lakhs Lakhs
Energy system 1 Solar PV generation system 1 3 22 The main objective of
Lab lab is to analyze the
performance of a
2 Wind energy generation 1 7 renewable energy
system with power especially Solar PV-
conditioning unit Wind hybrid system
under grid tied
3 Grid Tied inverter 1 3 environment. In India,
renewable energy
sources (solar, wind,
4 Electrical Load (Rheostat, 5 5 biomass) play a vital role
etc.) and other accessories in bridging the gap
between energy supply
5 Digital Power analyzer clamp 2 2 and demand to a
meters & dlgltal V0|t, possib|e extent.
ammeters -
6 AC 4 1 To cool Equipments
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7 Large Fan 0.75 For wind turbine
8 Almirah 0.15 To store Equipments
Control System 9 Control Trainer with process 5 12 Different real time
Lab simulator panel and real life workstation with control
process control panel technique
10 Arduino Controller for 15 This type of controller is
different control system very helpful for realtime
model with different software hardware
accessories interface
11 AC 0.5 To cool the machine
12 Pick and place using Robotic 2 To study of Controlling
Gripper arm and Image the robot arm
processing
13 Digital Pendulum System To study the digital
control system of digital
pendulum
Modular Smart 14 THREE PHASE SUPPLY UNIT 50 This is a Advanced
Grid Lab Research  Laboratory.
The Laboratory
15 THREE PHASE TRANSFORMER simulates the generation
of energy from different
sources, as traditional
16 FEEDER MANAGER RELAY energy source,
hydroelectric source,
wind source and solar
17 LINE MODEL source. The smart grid is
managed by a software
that can track all the
18 100KM LINE MODEL variables of a real
system and that can
control and manage the
19 MAXIMUM DEMAND METER activities of the various
parts that compose this
system.
20 POWER CIRCUIT BREAKER
21 GENERATOR SYNCHRONISING
RELAY
22 MOTOR DRIVEN POWER SUPPLY
23 ELECTRICAL POWER DIGITAL
MEASURING UNIT
24 BRUSHLESS MOTOR WITH

CONTROLLER
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25

THREE-PHASE SYNCHRONOUS

MACHINE
26 RESISTIVE LOAD
27 INDUCTIVE LOAD
28 CAPACITIVE LOAD
29 SLIP RING THREE PHASE
ASYNCHRONOUS MOTOR
30 COMMUNICATION MODBUS
31 SCADA SOFTWARE
32 CIRCUIT BREAKER
33 INVERTER GRID
34 85W — PHOTOVOLTAIC
INCLINABLE MODULE WITH
SENSORS
35 4 LAMPS PANEL
36 UNIVERSAL BASE FOR 2
MACHINES
37 KIT OF CONNECTION LEADS
38 KIT OF CONNECTION LEADS
39 3 LEVEL FRAME WITH PC
SUPPORT
40 DOUBLE 3 LEVELS FRAME
41 SWITCHABLE CAPACITOR
BATTERY
42 REACTIVE POWER
CONTROLLER
43 WORK TABLE
44 THREE-PHASE TRANSFORMER
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45

PERSONAL COMPUTERSs for this
Lab purpose

Software

46

STCAE Software With 5 sets of
Hardwares

5 sets

20

47

Matlab for 10 users

10 use

By this software
simulation of different
subject is possible

48

Upgradation of LAbview Software

10 user

2.5

2.5

Department has Labview
software .Time to time
upgradation is necessary
for current research

49

Upgradation of PSCAD software

10 use

25

2.5

Department has PSCAD
software .Time to time
upgradation is necessary
for current research

50

Upgradation of ETap Software

10 use

2.5

Department has ETAP
software .Time to time
upgradation is necessary
for current research

51

PCB design software with
hardware Machine along with
accessories

16

A printed circuit board
(PCB) mechanically
supports and electrically
connects electronic
components using
conductive tracks, pads
and other features
etched from copper
sheets laminated onto a
non-conductive
substrate. Components
(e.g. capacitors, resistors
or active devices) are
generally soldered on
the PCB.

52

Table, Chair,Almirah

10

For storing all the
movable  tools and
equipment’s.

Switchgear and
Protection Lab

53

Static Differential Relay Test kit

54

Impedance Relay Test kit

55

Generator Protection Simulation
unit

To study the
performance of
differential relay

To study the
performance of
impedance relay

To study three phase a.c
generator protection
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56 Numerical Reverse Power Relay 1 1 To study the switchgear
control techniques
57 Buck , Boost , Buck boost 1 3 11 To Study of DC to Dc
Power Converter trainer Kit converter
Electronics Lab
58 Resonant Converter trainer Kit , 1 1 To Study of resonance in
converters
59 3-phase rectifier trainer Kit 1 1 To study Ac to Dc
converter
60 PWM Inverter trainer Kit 1 1 To study DC to Ac
converter
61 AC 2 0.5 To cool the room and
machine
62 Chair 10 1
63 table 10 1 To keep the equipment
64 Oscilloscope 5 15 To checking the output
° 100MS/s
Sampling Rate
° +400 V max.
input range
° AC/DC/GND
coupling
65 Digital Multimeter 5 1 To measure the voltage
. Isolated currents etc.
measurements
. 5% digit
resolution
. 60 VDC,
20Vrms, 2 ADC,
2 Arms, 100MQ
° Regulated
Power Supplies
(+30V, -30V,
+5V)
Total Cost One Hundred fifty Lakhs 150
Lakhs
Department of COMPUTER SCIENCE & ENGINEERING
Name of Sr.No. Name and Brief Qty Rate Approx. Justification
Laboratory Description of Cost
equipment
Mobile 1 Work station 5 2,50,000.00 | 12.5 Lakh Workstations are
Computing ( Processor: Intel® Xeon™ necessary for simulating
Laboratory Processor E5-2609 v3 (6C, and analysis of

10MB Cache, 1.9GHz)

performance of protocols
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16G 2133MHz DDR4 Hard
Drive: 1TB 3.5 inch SATA hard
drive (7200RPM)

Display: Del™
UltraSharp U2412M 24" Wide
Screen Monitor with LED Back
Light
Network Card: Intel® Xeon
X540-T2 10GbE NIC, Dual Port,
Copper

in large sized networks

Laptop (- Processor:
Intel® Core™ i7-4600U
Processor
Speed: 2.1 GHz, 4 MB cache,
Main memory: 8GB RAM / 256
GB SSD)

2 2,00,000.00

4 Lakhs

Laptops are necessary
for mobility purpose.

Red Hat Enterprise Linux
Workstation, Standard

5 25,000.00

1.25 Lakhs

Required for installing
simulators

Networking Accessories

1,00,000.00

1 Lakh

Improving the LAN Setup

OMNEST (With models:
Internet, Wired and Wireless
LANs, Mobile Ad-hoc Networks,
Sensor  Networks, Vehicular
Networks, In-vehicle Networks,
Cellular  Networks,  Satellite
Communications, Optical
Networks, Interconnection
Networks, Networks-on-Chip,
Cloud Computing, HPC
Clusters, SANs), Crossbow
Wireless Sensor Network Kit,
LEGO Mindstorm
Robots.OMNEST (With models:
Internet, Wired and Wireless
LANs, Mobile Ad-hoc Networks,
Sensor  Networks, Vehicular
Networks, In-vehicle Networks,
Cellular  Networks,  Satellite
Communications, Optical
Networks, Interconnection
Networks, Networks-on-Chip,
Cloud Computing, HPC
Clusters, SANs), Crossbow
Wireless Sensor Network Kit.

20,00,000.00

20 Lakh

For Simulation

Crosssbow WSN Classroom Kit

5,00,000.00

10 Lakh

For Demonstrating the
working of Wireless
Sensor Network to the
students

Crossshow WSN Professional
Kit

10,00,000.00

10 Lakh

For development of
protocols for WSN during
MTech Project and PhD

Desktop Computers (intel i7
processor, 1 TB HDD, 8 GB

70,000.00

7.0 lakh

For Running simulators
and configuring
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RAM)

programmable boards of

WSN Kit
9 UPS 6 Kva 2,50,000.00 | 2.5 Lakhs For Uninterrupted power
supply
10 Furniture’s 2 Lakh For the Equipments
Robotics 1 Megabot 2 35,000.00 0.7 lakh For setting up of robotics
Laboratory laboratory
2 Quad copter 2 15,000.00 0.3 lakh
3 LEGO Mindstorms 2 1,00,000.00 2.0 lakh
4 Furniture’s 0.5 Lakh For the Equipments
MTech CSE 1 Desktop Computers (intel i7 20 70,000.00 14. lakh For conducting Lab
Laboratory processor, 1 TB HDD, 8 GB classes
RAM)
2 UPS 3 KVA 1 1,20,000.00 1.2 lakh For Uninterrupted power
supply
3 Networking Accessories 1,00,000.00 1 lakh For LAN improvement
4 Furnitures 2.5 lakh For the equipments
Biomedical 1 Doppler Ultrasonography Machinef 1 Rs. Rs. To cepture and record th
Infrared (Logiq V5) 15,00,000/ 15,00,000/ blood flow patterns of thg
Image Scan Assistant, Scan Coach, Son( re(:_wr?d JO'”cth of arthrltt|§
4 : L patients and asymmetri
processing Biometry, DICOM Connectivity, analysis of this patterns w
150 Color Flat | f doopl
Laboratory require a opple
(CrossXBeam), Ti ultrasonography machine.
Architecture, 4GRS Convex array
probe, E8GRS probe, LINER
PROBE, Sony Digital Thermal
Printer
2 Infra-Red Camera 1 Rs. Rs. The temperature differeng
(FLIR T1K T1020) 30,00,000/ | 30,00,000/ in asymmetric analysis i
1024 x 768 HD resolution, 786,43 human body may be leg
pixels, Sensitivity of 0.02 °C, View than 0.05 degree centigrag
f To capture the temperatu
and measuroe temperatures; refd difference  we  required
to 2000 °C {40 to 3632 °F), thermal camera which c4
UltraMax doubles image resolutiol give finest image detalil
to 2048 x 1536, OSX Precision gnd tem'perature differend
HDIR Lens gives greater accurac information.
with less noise, Accuraayf 1% in
main range
3 X-ray Scanner 1 Rs 4,00,000/ Rs For digitization @ the xray
(Microtek Medi5000) 4,00,000/ film mammograms without

losing the inherent
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Scanner type: Mammography film:
Flatbed digitizerJmage Sensor
Type: CCD,ResolutionOptical:
3200 dpi (7.9 um spot size, 63
Ip/mm), Hardware: Up to 3200 x
6400 dpi, Default: 600, Dynamic
Range: 4.5 Dmax, Transparerey
0.15 to 4.0D, Scanning Area: Filn
Scan Areal2" x 16" / 305 x 407
mm, Software Included: Microtek
ScanWizardMedi, Adobe Acrobat
Reader, Accessories: TMA
(Optional), Microtek MiPAXXray
software (Optional)

information,a digitizer for
X-ray mammography films
is necessary. It captures
details in bright and dark
areas at a high optical
resolution up to 3200 dpi
and 16bit gray scale. Thes
digitized mammoraphy
films can be easily read.
And this digitization allows
the medical professionals
smart and easy way to
digitize and observe the
traditional mammography
films easily and efficiently.
It has an excellent image
quality with very fine
details.

Portable EEG Machine:
24/32* Channel simultaneous
acquisition of raw data, Compacf]
and light weight, USB powered
with plug and play facility, Suitablg
for use in ICU, OT, Bedside
recording or at
Artifact free recording in any
environmet, LED based photic
stimulator, Reports can be emaile
or transferred across a network,
EEG synchronous Video Recordir]
(optional)

1 Rs. 2,00,000/

Rs.
2,00,000/

EEG is used as a tool tod
into the workings of the
brain in order to definitively]
diagnose a disease that

could impact human
behavior.

High Performance Workstation
Processor: Eigh€Core Intel®
Xeon® Processor E8620 v4
2.10GHz 20MB Cache (85W),

Memory (RAM):32GB (8x4 GB)
DDR4-2400 ECC RAM, Hard
Disk:2.0TB SATA 6.0Gb/s
7200RPM, Chipset (Motherboard)

Intel 5520, Operating System:
Windows 10, Graphics Card:

NVIDIA® Teslak40 GPU- 12GB
GDDRS5 with Active Cooling,
Monitor: Widescreen LCD Monitor,

- 24" LED-Backlit LCD -
1920x1080 (VGA, DVI, HDMI),
Keyboard & Mouse: HP 2.4 GHz

Wireless Keyboard & Mouse,

Power Supply: 1125 W 90%
(SILVER) Efficient wideranging,
active Power Factor Correction

1 Rs. 6,00,000/

Rs.
6,00,000/

For developing computdg
aided parallel processin
based algorithms we need
high speed workstatio
having high processin
power with CUDA
supported GPU enging
sufficient storage, activi
cooling facilities, and largs
amounts of RAM for in
memory data stage and
processing. A mulicore
processor along with th
GPU is essential for parallg
computation in  CUDA
experiments.

High performance Alin-One
Desktop
Display: 60.45 cm (23.8 in)
diagonal widescreen full high
definition IPS WLEDbacklit edge
to-edge display (1920 x 1080),
Motherboard: SaipadGF,
Processor: Intel Corei8700T,

2 Rs. 1,50,000/

Rs.
3,00,000/

We may need to compute
thousands of high resolutio
images with in a limited
amount of time for image
processing, image
classification, pattern
recognition etc. For this
purpose we need
workstation with high
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Memory: 16 GB, Video Graphics:
Discrete NVIDIA GeForce 930MX

performance and high
computatioml speed.

Biometrics
Laboratory

7 High Resolution All in One 1 Rs. 2,00,000/ Rs. As we will work with the
Professional Colour Printer: 2,00,000/ various image modalities s
Speed: 20ppm in black & white an for subjective analysis of
colour, Intuitive 7 inch TFT LCD, ;rgzsgdgﬁgiﬁinvt\l:r rggg;{les
Resolution: 1200 x 1200dpi (Text the images of the patientd
Line only), 600 x 600dpi, Cloud will be clearly understood

connectivity by us through the color

image.
8 IBM-SPSS Software 1 Rs. 6,00,000/ Rs. SPSSStat analysis softwar
(Statistical Analysis and 6,00,000/ is important for image
Reporting/Purchase) basgd gnalysis. Based on
the findings of the SPSS
Stat, the results of the
computer aided systems c4g
be evaluated.

9 LCD Monitor: 1 Rs. 80,000/ | Rs. 80,000/ The workstation is not
34 inch 21:9 curved monitors with coming witr monitor, so a
panoramic view, cinematic WQHLC high resolution monitor is
resolution and superb sound, wtrg required for image analysig
wide curved screen that offers mo|
display area and enhanced viewir]

comfort, Unrivaled usability:
Navigate across multiple
applications andideo inputs with
Picture by Picture and Picture in
Picture features, 1 HDMI(vr2.0)
connector; USB 3.0 Htpeed Hub
(with 2 USB upstream port and 4
USB downstream ports); Speakel
(9W x 2= 18W)
10 2TB External Portable Hard Disk 2 Rs 8,000/ Rs 16,000/ External portable hard disk
2 TB Back Up Plus Portable 2.5 are necessary for storing
inch Drive USB 3.0Capacity:2TB, _ plenty of high quality
Connectivity: USB 3.0, Transfer images for further purpose
speed: upto 6 Gbps, Weight: 400
11 6KVA Online UPS (1 No) with 1 Rs. 2,00,000/ Rs. Experiments of training ang
12V-28AH battery (16 Nos.) 2,00,000/ testing of models could bg
time consuming. Thereforg
the experiments could run
for very long period of time
which should not be
interrupted by power
outages. In this regard, th¢
given UPS is very much
essential.
1 4-Channel Complete Surveilland 1 Rs. 3,00,000/ | Rs. 3,00,000/ | There is a requirement for

System
Camera: CP Plus 2mp IP PTZ

Camera with high definition imagg
sensor IR outdoor weather proof
pole/wall mount type body, 20X
zoom with DWDR function and

automatic PAN, TILT and ZOOM
function , 4.7mm~94mm Lens,

complete 24/7 surveillaec
system to capture and
collect video frames of
objects/vehicles in randon
variation of poor
illumination conditions,
rain, and dust patrticles in
day/ night time.
Surveillance cameras
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100mtr night vision, Recorder:CH
Plus 4ch stndalone Server Basec
Network Video Recorder, H.264
with Remote Surveillance Softwar
real time Recording &amp;
Viewing, HDMI,VGA, USB Port,
Switch:8 port POE Switch for
cameras 100/1000mbps bandwid}
speed for cameras, Storage:1TH
surveillance Hard diskVifi
Device: TRLink WiFi router for
connectivity with 2.4 gig,
connector:RG45 Connector,
Installation: Systems Installation,
Testing &amp; Commissioning folf
CCTV system

included in the suggested
surveillance system are
required for capturing
videos in both visibldight
during daytime and night
vision during nighttime.
Recorders, onsite storags
facilities, wifi-devices for
reattime video monitoring,
and UPS/Invertors are ver
essential for the CCTV
cameras to work properly.

Transmissometer:
Multi-wavelength attenuatiol
measurements, No moving par
Rugged construction, Easy windo
cleaning, Deployment cage fq
simple handling and mounting
Low-power sleep mode, Depf
transducer standard

1 Rs. 2,00,000/

Rs. 2,00,000/

edimating the visibility in
weather degraded
conditions in order to
enhance the quality of
images or videos. For
estimating visibility, an
instrument called
transmissometer is require
which consists of a laser
transmitter, and a receiver
They are separad by a
certain distance (maybe
10m). The transmitter send
a laser beam through ope
air toward the receiver. Th
instrument calculates ho
much the beam is attenuat
by the atmospheric
phenomenon and calculatg
visibility.

DJI __Phantom 4 Profession{
Quadcopter with 4K Camera:
Aircraft Body with 4k Camera
Remote controller, Propeller pai
Battery, Battery Charger, Powj{
Cable, Manuals, Gimbal Clamj
USB OTG Cable

1 Rs. 1,50,0006/

Rs. 1,50,0006/

For developing robust
algorithms to detect
multiple moving objects in
dynamic variation of
scenes, a database will bg
captured from moving
camera, in this connection
quadcopter drone will be
effective.

High Performance Workstation
Processor: Eigh€ore Intel®
Xeon® Processor E8620 v4
2.10GHz 20MB Cache (85W),
Memory (RAM):32GB (8x4 GB)
DDR4-2400 ECC RAM, Hard
Disk:2.0TB SATA 6.0Gb/s
7200RPM, Chipset (Motherboard)
Intel 5520, Operating System:
Windows 10, Graphics Card:
NVIDIA® TeslaK40 GPU- 12GB
GDDRS5 with Active Cooling,
Monitor: Widescreen LCD Monitor,
- 24" LED-Backlit LCD -
1920x1080 (VGA, DVI, HDMI),

1 Rs. 6,00,000/

Rs. 6,00,000/

For developing computdg
aided parallel processin
based algorithms we need
high speed workstatio
having high processin
power with CUDA
supported GPU enging
sufficient storage, activ
cooling facilities, and largg
amounts of RAM for in
memory data stage and
processing. A mulicore
processor along with th
GPU is essential for parallg
computation in  CUDA
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Keyboard & Mouse: HP 2.4 GHz
Wireless Keyboard & Mouse,
Power Supply: 1125 W 90%
(SILVER) Efficient wideranging,
active Power Factor Correction

experiments.

5 High performance Alin-One 1 Rs. 1,00,006/ | Rs. 1,00,006/ We may need to compute]
Desktop thousands of high resolutio
Display: 60.45 cm (23.8 in) images with ina Iimited
diagonal widescreen full high amount of t!me _for Image
definition IPS WLEDbacklit edge Clgrsos‘fﬁ:;'g?] '[')T;"’t‘t%fn
to-edge display (1920 x 1080), recognition etc. For this
Motherboard: SaipadGF, purpose we need
Processor: Intel Core-@700T, workstation with high
Memory: 16 GB, Video Graphics: performance and high
Discrete NVIDIA GeForce 930MX computational speed.

6 Cdour Printer: 1 Rs. 25,000/ Rs. 25,000/ The colour photo printer is|
Printing Output: Color, Powe required to for research
consumption(standby): 4.4 W related doc_ur_nentation ang
Toner Type: CB540A, Colou other official works.
Toner, Cartridge: CB541/43A

7 LCD Monitor: 1 Rs. 80,000/ Rs. 80,000/ The workstation is not
34 inch 21:9 curved monitors with coming with monitor, sa
panoramic view, cinematic WQHL high resolution monitor is

resolution and superb sound, wtrd required for image analysig

wide curved screen that offers mo|

display area and enhanced viewir]

comfort, Unrivaled usability:
Navigate across multiple

applications and video inputgth
Picture by Picture and Picture in
Picture features, 1 HDMI(vr2.0)

connector; USB 3.0 Hepeed Hub
(with 2 USB upstream port and 4
USB downstream ports); Speakel

(9W x 2= 18W)
8 WD My Cloud Network Storagd 1 Rs. 1,50,000/ | Rs. 1,50,000/ | A network attached storag
24TB is essential to store and
access research related
imaging data using etherng
ports without the necessity
of copying to different
storage devices. The datd
can also be accessed
directly via ethernet during
deep learning based
mocdelling for object
detection
9 2TB External Portable Hard Disk 2 Rs 8,000/ Rs 16,000/ External portable hard disk
2 TB Back Up Plus Portable 2.5 are necessary for storing
inch Drive USB 3.0Capacity:2TB, _ plenty of high quality
Connectivity: USB 3.0, Transfer images for further purpose
speed: upto 6 Gbps, Weight: 400
10 APC/Emerson 6KVA Online UPY 1 Rs. 2,00,000/ | Rs. 2,00,000/ | Experiments of training ang

(1 No) with 12\*28AH battery (16
Nos.)

testing of models could bdg
time consuming. Thereforg
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the experiments could run
for very long period of time
which should not be
interrupted by power
outages. In this regard, th¢
given UPS is very much
essential

11

a. LCD Projector:

Rs. 55,000/

For developing smart
classrooms and regular

Image Brightness: 4200 ANS
Lumens, Image Aspect Rati(
16:09, Resolution: 1024
768, Aspect Ratio: 4:3
Connectivity: HDMI

b. Insta Lock LCD Projecto

basis assessment of reseal

scholars and students,
projectors and screens ar

required for presenting thei

research works.

Screen

1 Price of 11.a:
(12.a) Rs. 51,000/
+1 Price of 11.b:
(12.b) | Rs. 4,00~
)
(Rs. 51,000 +
Rs 4,000)
= Rs. 55,000/

Total

92.45 Lakhs +88.22 Lakh
=Rs 1,80,67,000/-
(One Crore Eighty lakh Sixty Seven

Thousand)

Department of CHEMICAL AND POLYMER ENGINEERING

Name of Sr.No. | Name and Brief Qty Rate | Approx. Cost Justification
Laboratory Description of (Lacs (Lacs)
equipment )
Analytical 1 TGA-DTA. 1 15 15 Research Purpose
Laboratory
2 Particle size analyzer 1 25 25 Do
3 Parallel plate 1 10 10 Do
Rheometer
5 Injection molding, 1 15 15 Do
7 tensile testing 1 5 5 Do
instrument,
8 Gas chromatography- 1 20 20 Do
mass  spectroscopy
(GC-MS),
9 Moisture analyser 1 3 3 Do
10 Total organic content 1 2 2 Do
(TOC) analyser,
11 Multi-channel 1 5 5 Do
analyser (MCA),
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12 v resistivity 1 5 5 Do
measurement,
13 Atomic force 1 20 20 Do
microscope (AFM).
14 Contact angle 1 10 10 Do
measurement,
Computer and 1 Aspen Plus , 1 8 8 Simulation Software
Process
Simulation Lab
2 CAD-CAM 1 1 1 Software
3 ChemDraw with NMR 1 1 1 Software
analyser
4 SAS 1 1 1 Software
5 Ansys 1 2 2 Simulator
6 Image analyzer 1 1 1 Software
software (Image pro)
7 COMSOL . 1 1 1 Simulator
Accessories 1 High end 10 3 3 Computers with Accessories
workstations with
Printer/Scanners
2 UPS (20 KVA) 1 1 1
Furniture’s 1 All Basic As per 3 3 Basic Furniture’s for Setting up labs and
Furniture’s/Ac’s etc instrume keeping equipment’s with AC systems
nts
procured
and labs
setup
Total Cost 1.56Crores

Saskitidha . Nl 1wl

te/or/ 2ot 7
Signature of Procurement Nodal Officer

Head
Dept. of Elec. & Comm, Engy
Tripura University
{A Central University)
Suryamaninagar-796022
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