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Karnataka State Council for Science and Technology *
Indian Institute of Science Campus, Bengaluru - 560 012

Tolophone: 080-2334 1652, 2334 8848, 2334 8849 ¢ Tolofax: 080-2334 8840
KSCST Email: office@kscst.lisc.ernet.in, office@kscst.org.in ¢ Wobsite: www.kscst.lisc.ernet.in, www. kscst.org.in

————

Dr. S. G. Sreekanteswara Swamy
Executive Secretary

27th March 2017

Ref: 7.1.03/SPP/1112
-

The\PrInclpal

St. Josephs Engineering College,
Vamanjoor, )

Mangalore - 575 028

Dear Sir,

Sub : Sanction of Student Project - 40th Serles: Year 2016-2017
. Your Project Proposal Reference No.: 40S_BE_1153

Ref : Your Project Proposal entitled * ARECANUT TREE CLIMBER AND PESTICIDE SPRAYER

I am happy to inform that your project proposal referred above, has been approved by the
Secretary, KSCST for "Student Project Programme - 40th Series" and has been sanctioned with a
budgetary break-up as detailed below:

Student / s |Mr. Jnanasagar Kamath Budget Amount (Rs)

and others Materials/Consumables 5,500.00

Guide/s Prof. Divya K Pai Labor -

' Travel "

Department [Electrical And Electronics Miscellaneous / -
Engineering Report 500.00

‘) iy 6,000.00
Rupees Six Thousand {7 Ty SR G

The following are the guidelines to carryout the project work :
. a) The project should be performed based on the objectives of the proposal sent by you.

b) The project should be completed in all respects and one copy of the hardbound report along
with softcopy of the full report in a CD (.pdf format) should be submitted to KSCST.

c) Any change in the project title and objectives, etc., or students is liable to rejection of the

project and the amount sanctioned negds to be returned to KSCST.

d) Please quote your wm&imwmm in all your future

correspondences.

e) Important: After completing the project, 2 to 3 page write-up (synopsis) needs to be sent
by e-mail [spp@kscst.iisc.ernet.in] and should include following :

1) Title of the project 4
2) Name of the College & Department
) g Pz . Lt N E;
3) Name of the students & Guide(s) ‘o ‘ U
J‘detmj

4) Keywords 3 .
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5) Introduction / background 405_B

(with specific reference to the project, work done earlier, etc) - about 20 lines
6) Objectives (about 10 lines)
7) Methodology (about 20 lines)
(materials, methods, details of work carried out, including drawings, diagrams etc)
8) Results and Conclusions
(about 20 lines with specific reference to work carried out)

9) Scope for future work (about 20 lines).

(Note: The write-up (Synopsis) should be sent with the approval of project guide.
The softcopy of the write-up, in MS Word format, should be sent by e-mail
(spp@kscst.iisc.ernet.in). In your e-mail, please also include project proposal
reference number and title of the project.)

e) Projects selected for Seminar / Exhibition will be awarded.

The sanctioned amount will be sent separately by our Accounts Department.

The sponsored projects evaluation will be held in the Nodal Centre and the details of
the nodal centre will be intimated shortly.

Please visit our website for further announcements / information and for any clarifications please
email to spp@kscst.iisc.ernet.in

Thanking you and with best regards,

(SGS Swamy)

Copy to:

1) The Head of the Department of
Electrical And Electronics Engineering
St. Josephs Engineering College,
Vamanjoor,
Mangalore - 575 028

2) Prof. Divya K Pai

Department of Electrical And Electronics Engineering

St. Josephs Engineering College, ‘
Vamanjoor, i

Mangalore - 575 028 3

3) The Finance Officer, KSCST, Bangalore
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Government of India
Department of Atomic Energy (DAE)
Board of Research in Nuclear Sciences (BRNS)
Shri D. K. Dalal BRNS Secretariat, 1% Floor, CC,
Programme Officer (ATC) BARC, Trombay, Mumbai-400085
Phone: 25594683
E-mail: dkdalal@barc.gov.in

No. 34(1)/14/30/2014-BRNS/34064 Date:21/12/2015
OFFICE MEMORANDUM

Sub:  R/P entitled “Irradiation supported design and study of nonlinear optical materials for
photonic applications” under Dr. Rajesh Kumar P C, Department of Physics, St.
Joseph Engineering College, Vamanjoor, Mangalore 575 028 bearing sanction
No.34(1)/14/30/2014-BRNS with ATC, BRNS.

In continuation of this Department’s Officc Memorandum no.
34(1)/14/30/2014-BRNS/ 1923 dated 26/11/2014 , on the recommendations of Board of
Research in Nuclear Sciences (BRNS), I am pleased to convey the administrative approval of
the President of India for the continuance of the captioned research project during 2015-16
and to revalidate the said sanction for ¥7,14,775/- (Rupees seven lakh fourteen thousand
seven hundred seventy five only) for the year 2014-15 to 2015-16.

I am also pleased to convey the sanction of the President of India to incur an expenditure of
1,08,000/- towards staff salary enhancement for the year 2015-16.

With this the total grant for the year 2015-16 amounts to T 8,22,775/-(Rupees eight lakhs twenty
two thousand seven hundred and seventy live only)

2. The other Terms and Conditions of the sanction letter no. No. 34(1)/14/30/2014-
BRNS/1923 dated 26/11/2014 will remain unchanged.

3. This issues with the concurrence of the Scientific Secretary, BRNS and IFA.

4. The expenditure involved is debitable to:

Grant No. - 04 Atomic Energy

Major Head - 3401 Atomic Energy Research

Minor Head - 00 004 Research & Development

Sub Head - 08 02 Board of Research in Nuclear Sciences
(BRNS)

Detailed Head - 08 02 31 Grant-in-aid

Nala|

MQ/Q (D. K. Dalal)

Pay & Accounts OlTicer, Qjﬂ:fﬂ\_ f'{umﬂd ¥4 )

DAE, Anushakti Bhavan, Mumbm— 40000]



Government of India
Department of Atomic Energy (DAE)
T Board of Research in Nuclear Sciences (BRNS)
.K. Dala BRNS Secretariat, 1st Floor, CC,
Programme Officer (ATC) BARC, Trombay, Mumbai-40008S5.
Phone; +91-2225504683
Email: dkdalal@barc.gov.in

No: 34(1)/14/30/2014-BRNS/34105 Date: 08/06/2016
OFFICE MEMORANDUM

Sub: R/P entitled "Irradiation supported design and Study of Nonlinear Optical Materials for Photonic Applications”
under Dr. Rajesh Kumar PC, Dept. of Physics, St. Joseph Engineering College, Vamanjoor, Mangalore 575028
bearing sanction 34(1)/14/30/2014-BRNS with ATC, BRNS.

In continuation of this Department's OM of even number dated 21/12/2015 on the recommendations of the
Board of Research in Nuclear Sciences (BRNS), | am pleased to convey the administrative approval of the
President of India for the continuance of captioned project during 2016-2017 and sanction to incur an
expenditure of Rs. 4,38,500/- (Rupees four lakh thirty eight thousand and five hundred only) as detailedbelow:

Item of expenditure Year 2
: (2016-2017)
Equipments 1]
Staff Salary - JRF 300000
Technical Assistance 30000
Consumables 30000
Travel - Pl 20000
Contingencies 30000
Overheads 28500
Total(INR) 438500

2. Staff Salary JRF @ Rs. 25,000pm
The grant remaining unspent under the Heads "Equipments”,"Consumables” and "Overheads" for the
3.  year2015-2016 are allowed lo be carried forward lo the current financial year 2016-201 r 4

The expenditure involved is debitable to the following Head of Account: 3401 00 004 27 02 31
4.  This issues with the concurrence of Scientific Secretary, BRNS and IFA.
The overheads shall be distributed between the PI's Institution and Microtron Centre, Ma I
The 50% of the overheads shall be remitied to Microtron centre, T U'T'{’T i
flals

Pay & Accounts Officer, DAE, Mumbai-400 001 SRLE Datel




Government of Indla
Depariment of Atomic Energy (DAE)
Board of Research in Nuclear Sclences (BRNS)

Shri D.K. Dalal BRNS Secrelariat, 1st Floor, CC,
Programme Officer (ATC) BARC, Trombay, Mumbai-400085.

Phone: +81-2225504683
Email: dkdalal@barc.gov.in

No: 34(1)1 4/30/2014-BRNS/34319 Date: 23/08/2017

QFFICE MEMORANDUM

Sub: Terminal grant-in aid for the year 2017-2018, for the R/P entilled "Irradiation supported design and Study of

Nonlinear Optical Materials for Photonic Applications" under Dr. Rajesh Kumar PC, Dept, of Physics, St.
i?l_sgP;REnﬂlmﬁng College, Vamanjoor, Mangalore 575028 bearing sanction 34(1)/14/30/2014-BRNS with
, BRNS,

In continuation of this Department letter of even number dated 08/06/2016, on the recommendations of the
Board of Research in Nuclear Sciences (BRNS), | am pleased to convey the administrative approval of the
President of India for the continuance of captioned project during 2017-2018 and sanction to incur an
expenditure of Rs. 4,68,923/- (Rupees four lakh sixty eight thousand nine hundred twenty three only) as
detailed below:

Item of expenditure Year 3

(2017-2018)
Staff Salary - SRF 328300
Technical Assistance 30000
Consumables 30000
Travel - Pl 20000
Contingencies 30000
Overheads 30623
Total(INR) 468923

Date of Termination of the Project: 31/03/2018,

Staff salary @ JRF for the period 01/04/2017 to 17/06/2017 and @ SRF for the period 18/06/2017 to 31/03/2018.
The grant remaining unspent under the Heads "Equipments","Consumables" and "Overheads" for the
year 2016-2017 are allowed to be carried forward to the current financial year 2017-2018.

The expenditure involved is debitable to the following Head of Account: 04 3401 00 004 27023

This issues with the concurrence of Scienlific Secrelary, BRNS and IFA.

The overheads shall be distnbuted between the P!'s Institution and Microtron Centre, Mangalore University in equal
share. The 50% of the overheads shall be remitted to Microtron centre.
A |

Shri D.K. Dalal

Pay & Accounts Officer, DAE,Mumbai-400 001,

Copy forwarded to:



Government of India
Department of Atomic Energy (DAE)
Board of Research in Nuclear Sciences (BRNS)

Shri D. K. Dalal BRNS Secretariat, 1* Floor, CC,
Programme Officer (ATC) BARC, Trombay, Mumbai-<400085
Phone:25594683,
e-mail: dkdalal@barc.gov.in
No. 34(1)/14/30/2014-BRNS/341 32 Date:12/07/2018
OFFICE MEMORANDUM

Sub:  Extension grant in aid 2018-19 for R/P entitled “Irradiation supported design and study of
nonlinear optical materials for photonic applications” under Dr. Rajesh Kumar P C,
Department of Physics, St. Joseph Engineering College, Vamanjoor, Mangalore 575 028
bearing sanction No.34(1)/14/30/2014-BRNS with ATC, BRNS.

In continuation of this Department's Office Memorandum number 34319 dated 23/08/2017,
on the recommendations of Board of Research in Nuclear Scicnces (BRNS), I am pleased to convey
the administrative approval of the President of India for the extension of captioned project upto
31/12/2018 and sanction to incur an expenditure of ¥3,02,400/- (Rupees one lakh eighty thousand
six hundred only) as detailed below:-

Item of expenditure Amount (Rupees)
# Staff: SRF(1) 252000
Consumables 20000
Contingency 10000
$ Overheads 20400
Total: 3,02,400

SRF Fellowship is calculated @ ¥28,000/- pm

Overheads calculated @ 7.5% of the other heads except contingency. The remaining 7.5%
towards overheads (¥20,400) shall be released only on meeting the requirements specified.

2.  The captioned project will stand terminated on 31/12/2018.

3. The grant remaining unspent under various is allowed to be carried forward and utilized
during the extension period.

“ 3

4, The expenditure involved is debitable to: 04 3401 00 004 27 02 3 1,

s. The other Terms and Conditions of the sanction letter of even number dated 23/08/2017 will
remain unchanged.

6. This issues with the concurrence of the competent Authority in the Department,

The overheads shall be distributed between the PI's Institution and Microtron Centre,
Mangalore University in equal share. The 50% of the overheads shall be remitted 1o
Microtron centre., [E» u

(D. K. Dalal)
Pay & Accounts Officer, DAE, Mumbai 40000] 3
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MEMORANDUM OF UNDERSTANDING
BETWEEN

INSTITUTE FOR PLASMA RESEARCH
GANDHINAGAR, GUJARAT-382 428

AND
ST. JOSEPH ENGINEERING COLLEGE
MANGALORE, KARNATAKA-575 028
FOR
“DESIGN, DEVELOPMENT AND OPTIMIZATION OF

METAL HYDRIDE BEDS FOR HYDROGEN ISOTOPES
STORAGE AND TRANSPORTATION”

MAY 2016




1.0 PREAMBLE

Institute for Plasma Research (IPR), Gandhinagar, India is currently involved in the design
and development of tritium breeding blanket technologies for future fusion reactor systems.
Tritium Extraction System (TES) is one of the most important ancillary systems of a fusion
fuel cycle technologies for a fusion reactor. Tritium bred in blanket is extracted by low
pressure helium purge gas. The extracted tritium is recovered by Tritium Removal System
(TRS). This recovered tritium is then stored in getter beds (metal hydride beds) and utilized
for fuelling back into the reactor.

St Joseph Engineering College (SJEC), Mangalore, is affiliated to Visvesvaraya
Technological University, Belgaum, Karnataka, is recognised by the All India Council for
Technical Education (AICTE), New Delhi. Prof Purushothama Chippar from SJEC has
extensive experience in developing numerical models for electrochemical systems. He has
developed multidimensional, multi-phase models for various types of fuel cells. His expertise
also includes designing and developing of metal hydride based hydrogen isotope storage
systems.

In this context, SJEC agreed to take up the work to design, develop and optimize metal
hydride vessels for hydrogen isotopes storage under the MoU entitled,

“DESIGN, DEVELOPMENT AND OPTIMIZATION OF METAL HYDRIDE BEDS
FOR HYDROGEN ISOTOPES STORAGE AND TRANSPORTATION”

The main objective of the work is to conduct numerical and experimental study on metal
hydride (MH) based hydrogen storage systems. Firstly, a multi-dimensional, unsteady, non-
isothermal mathematical model rigorously accounting for the reaction kinetics and heat &
mass transfer mechanisms during the hydrogen absorption and desorption processes in MH
storage system will be developed. Then the model will be validated against available
experimental data in the literature, result analysis (understanding parameters, such as
temperature evolution, H/M atomic ratio, hydrogen velocity, equilibrium pressure etc., and
resulting heat & mass transfer phenomena in MH vessels) and suggesting appropriate metal
material and optimizing «the vessel design/operating conditions/cooling systems to obtain
favourable hydrogen absorption/desorption behaviour will be performed. From these
simulation results, next step is to design, fabricate and test the MH vessel. Performance
(storage capacity and storage time) studies will be carried out by varying the supply pressure
and the cooling/heating temperature of the hydride bed. Further, the mathematical model will
be used to explore the feasibility to store tritium.

2.0 Scope of work
This project involves development of mathematical model for storage of hydrogen isotopes in
the form of metal hydride beds, validation of the model and development of metal hydride

design to perform R&D experiments. The complete scope defined in this MoU will be
performed by SJEC. The details of the scope of work are given below:

The development of modelling and simulations tools will be executed by SJEC

Md on the technical requirements for the MH beds provided by IPR.
ER :
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The results generated from the project will be the joint property of IPR and SJEC. _However,_
neither party will assign any rights of the intellectual property to a third party without the
explicit written consent of the other party.

SJEC may publish the academic results arising from the project subject to written consent
from IPR and vice versa.

7.0 AMENDMENTS TO THE AGREEMENT

No amendments or modification of this agreement shall be valid unless the same is made in
writing by both the parties' authorized representative and specifically stating the same to be
an amendment to this agreement. The modifications/changes shall be effective from the date
on which they are made/ executed, unless otherwise agreed to.

8.0 ARBITRATION

Except as herein before provided, all disputes, arising out of or in connection with this
agreement, shall be referred to the sole arbitration of a person to be nominated by Director,
SJEC and Director, IPR. The award of the Arbitrator shall be final and binding on the parties.
The Arbitrator may, from time to time, with the consent of the parties, enlarge the scope and
time for making and publishing the award.

9.0 LIABILITY CLAUSE

In all actions taken under and in accordance with this Agreement, each party hereto agrees to
be responsible and assume liability for its own wrongful or negligent acts or omissions, and
agrees to indemnify and hold the other Party harmless from any such liability.

10.0 KEY PERSONNEL

Following personnel form both SJEC and IPR will be responsible in carrying out the project
work.

(1) Prof Purushothama Chippar (Project Investigator, SJEC)
(2) Dr Amit Sircar (Project Coordinator, IPR)
(3) MrE Rajendra Kumar (Member, IPR)

(4) Mr Swaraj D Lewis, Ph.D. Student, SJEC
(5) Mr Sudhir Raij (Engineer, IPR)
(6) Ms V. Gayathri Devi (Engineer, IPR)

11.0 SCHEDULE

This memorandum shall enter into force on the date of signature, being effective until two
years from this date. In the event of the parties, desiring to extend the effective period, it may
be extended after mutual consultation and agreement.

All work under the MoU shall be endeavoured to be completed as per project schedules given
in Tablel.




GINEES S. In the event of the parties, desiring to extend the effective period, it may be '/
N SRS

The above dates cover a period of 2 years from the start of the project. Timelines will -
shift forward with respect to starting date.

12.0 FINANCIAL AGREEMENT/ MODE OF PAYMENT

12.1  The total project cost to be paid to SJEC for carrying out work under the scope of this
agreement is ¥ 13,50,000/- (Rupees thirteen lakh fifty thousand only). Applicable service tax
will be reimbursed by IPR.

12.2  Mode of payment shall be as follows:

(i) The amount of 30% of the total project cost (X 4.05 Lakhs) shall be paid in advance = -

at the time of signing of the MoU against bank guarantee of equivalent amount valid
up to the completion of the project.

(i) The second payment of T 4.05 Lakhs shall be paid after five months against
submission of the report on the three dimensional metal hydride model for hydrogen
storage (accounting for the reaction kinetics and heat & mass transfer mechanisms
during absorption and desorption) and basic simulation results.

(i) The third payment of ¥ 2.70 Lakhs shall be paid against submission of report on
validation of metal hydride model for hydrogen storage against available
experimental data in the literature and modifying the metal hydride model for
deuterium/tritium storage.

(iv) The fourth and final payment of ¥ 2.70 Lakhs shall be discussed and finalized by
PRC on the completion of the project.

All the payments will be subject to Tax deduction as per Section 194] of Income Tax Act.
SJEC will have to provide their PAN Number. Payment will be released directly to Oriental
Bank of Commerce, Vamanjoor Branch, Mangalore-575028, Account No. 10792191000057
with IFSC Code ORBC0100966, Name of account holder : Principal, St. Joseph Engineering
College, Mangalore.

13.0 TERMINATION OF MOU

IPR may at any time after three (3) months written notice, terminate the work in whole or in
part by requiring to discontinue the performance of any or all of the services or work
mentioned herein, in which case SJEC shall have no claim against IPR by reasons of such
termination, except that IPR shall pay to SJEC all amounts due limited to progress of work by
SJEC personnel and other expenses incurred, if any, during the notice period but IPR shall
not be liable to pay any bonus, damages or other claims of SJEC for loss of expected profit or
mterest on the incomplete portions of the work.

Similarly, SJEC may at any time after three (3) months written notice, terminate the
assignment in whole or in part and discontinue the performance of any or all of the services
as mentioned herein, in which case IPR shall have no claims against SJEC by reasons of such
termination.

This memorandum shall enter into force on the date of signature, being effective un 'bﬁ\;
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