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Foreword: Strong Foundations and Significant Start Up

This is the first Annual Report of th®ujarat EnergyResearch and
Management Institute following the start of research and
development activities by its own research staff. It will be obvious
from the contents of the report that the Institute has taken
enormous strides in the areas of energy management semping,
technical assistance for compliance with multilateral agreements ant
capacity building of stakeholders. This reflects an integrateu
approach to deliver location specific solutions that twin the
objectives of economic progress and sustainable irgexyl development of systems and
resources. This is also aligned with the systemgroach thinking world over and reflects
the inherent ability of the Institute through its staff, to not only comprehend issues and
opportunities but also articulate solutis that have significant potential for growth. This is
further obvious by the menu of activities and impacts established within the very short
period of time since its inception. 4mouse scientific research is gathering momentum and
state of art facilitis are being established at the specialgdicated premises within the
Pandit Deendayal Petroleum University Campus.

| have great pleasure in highlighting some of the salient aspects of the report. The objective
of highlighting the salient aspects is tavite the attention of decision makers and
Institutions in India and other parts of the world to the logical framework GERMI adopts in
its activities to deliver valuadded knowledge and capacities for a wide variety of
stakeholders. The initiative to demestrate the feasibility of establishing solar energy
systems in rooftops in Gandhinagar at the city level, taking stock of emerging trends to
understand unconventional sources of fossil fuels in collaboration with major Institutions
from across the world red adding substantively to the global knowledge base of chemicals
management in the case of the Montreal Protocol are clear proofs of this dynamic
approach. Importantly a large number of publications have also emerged in addition to
technical reports and emagement interventions that go far beyond the lab to rhifal
transformations in the world outside. Based on these clearly verifiable indicators of
progress, | have no hesitation in saying that the Institute has launched itself on the path of
need baseand integrated development.

| take this opportunity to thank Prof. N.R. Dave a@adma ShrDr. V.P. Dimri for kiek
starting the process of development. They are stalwarts in their respective fields of higher
education and advanced research and have provided significant leadership, building
institutions of character and strength in our countryt. Dimri followed Prof. Dave, as the
Director of the Institute and had to subsequently respond to the call for serving at a
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different niche and handed over the reins to other staff at the Institute. They will be happy
to take note of the momentum and progss that has been sustained. Our sincere thanks to
the Department of Scientific and Industrial Research for augmenting the context of
development through the recognition it has conferred on the Institute.

A detailed roadmap has also been developed witilestones and tools, techniques and
indicators for output and outcome assessments. This will quite obviously be suitably
adapted depending on the circumstances that prevail at different points of time and space
with respect to the opportunities to develogdowever, the precision and focus of the
roadmap has infused the spirit for dynamic development.

Many scientists and other professionals of significant repute from several national and
international institutions have also visited the Institute during theriod covered by the
present report. This includes scienti$tem the National geophysical Research Institute, the
National Institute of Oceanography, Aligarh Muslim UniversMASA Science Mission
Directorae ¢ USA The National Environment&ngineeing Research InstituteMumbaij The
Colorado school of Mines, Golden, Colorado, UBfe American Centrdylumbai, the
departments of Chemistryand Environmental Engineerir@ujarat Universityetc. We look
forward to significant progress the years to come. | invite specialists and Institutions to
visit GERMI and mutually strengthen relationships for value added science and technology
development.

We look forward to significant progress in the years to come. | invite specialists and
institutions to visit GERMI and mutually strengthen relationships for value added science
and technology development.

(
D.J. Pandian, IAS
Chairman and Managing Trustee, GERMI

GERMRIICResearch & Development Activitiespreword: Strong Foundations a
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Prologue: The Niche and Value Addition P rovided by GERMI

The Gujarat Engy Research and Management Institute has been

established to work on the Science and Technology of efficien

production and consumption systems relating tnergy. This

encompasses staief-art approaches on, tools and techniques, #® =% &
technologies and integtad management in order to derive a
holistic perspective to sustain development and reduce
externalities. Emerging trends on these aspects draw the attentior AVL
of GERMI, signifying opportunities to work at the local, national,

regional and global levels.

~————

The principal agenda is to provide much needed leadership in science and technology in
areas stated, aligned with the objectives of sustainable economic development and
environmental management. This integrated approach signifies the value addition GERMI
provides through its insightful research and development initiatiges.V.P. Dimri triggered

the process of transforming this intent into a reality. The spread and depth of activities
carried out by the staff of GERMI has sustained the momentum.

Mainstreaming GERMI into the National Agenda of Science for Sustainability and Onwards
into the International Agenda

The Institute was conferred recognition by the Department of Scientific and Industrial
Research in June, 2010. This was based on theityeoddhe roadmap presented by GERMI

to DSIR and the historically sound credentials presented by the staff. GERMI has
conscientiously adhered to its roadmap and has demonstrated the feasibility of achieving
significant results directly relevant to the entific and management approaches in the
respective fieldsThis is evident from the spread and depth of activities and results achieved
during the period covered by the repofThis creates a potential opportunity for systemic
linkages with nationa& international Institutions working on related areas. GERMI views
this as a very important window of opportunity for sharing expertise and in the process
contribute to the development of policies and plans, through an applied scientific research
framework.

The three important thrust areas on which GERMI focuses its efforts are scoping and
extraction of carbon and other energy resources, mainstreaming solar energy infrastructure,
use and innovations to optimize solar energy potential and management of envéntam
externalities in this context. Scientists engaged in these three thrust areas at GERMI have

GERMRIICResearch & Development Activitie®fologue: The Niche and Value Additi
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exerted their influence on scoping, planning, policy and implementation of programmes at
the State, national and the global levels through appropriate intetioms.

They are represented in important forums that evolve and steer decision making. This
approach signifies a comprehensive synergy between concept and reality. This is also the
best way forward and | am confident it will attract the attention of cemed stakeholders,

only to grow in momentum in the times to come.

b

Tapan Ray, IAS
Vice Chairman & Managing Trustee, GERMI

GERMRIICResearch & Development Activitie®fologue: Th&liche and Value Additio
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1. GERMI:A Snapshot of Progress and the Profile of the Report

The present report provides an overview of some of the salietiviies and achievements

of GERMI for the period June @®to September2011. Information is presented with
respect to the activities carried out by the three research wings. These include six important
aspects. They are

I. Development of detailed researcirameworks on some of the thrust areas.

[I. Knowledge consolidation and networking with experts around the world, technical
assistance to some major State level initiatives and global interventions aligned with
the objectives of some multilateral environmeial agreements and considerations.

[ll. Training and capacity building.

IV. Teaching and guidance for research at the Pandit Deendayal Petroleum University and
several other centers of higher learning as an important academic interface for the
Institute.

V. Publications, reflecting the dynamisms with which research is progressing in a robust
manner at the Institute.

VI. Role as experts in State and National level regulatory and policy development
initiatives, to influence development and implementation of sciea and technology
NBfFGSR LRftAOEY LXFYyas LINRPINIYYSEA | YR LINER:
imperatives and approaches.

The staff of GERMI is grateful to its management and such important Institutions as the
National Geophysical Research Institute, Hyderabad, The Colorado School of Mines, Golden
Colorado, USA, The Gujarat Energy Development Agency, Gandhinagar, The Gujarat
Electricity Regulation Commission, Gandhinagar, The Gujarat State Disaster Management
Authority, Planning Commission of India and the United Nations Environment Programme in
particular for the valuable relationships they helped established and fostertivtimselves

and related stakeholders while working with them.

GERMRIICResearch & Development Activitied | GERMI: A Snapshot of Progress
the Profile of the Repor



September 2011
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GERMIRIIC Contributions: Up to September 2011.

Projects & 2  Fundamental Research Projects
Assignments 11 Applied Research Projects
1 Government Programme
1 5 1 DiscussiorPaper

Research Guidance 4 Ph.D. Theses

9 5 Masters Theses

Publications 4  Journal Papers

19 Conference Proceedings
2 9 Reports and Discussion Papers
Book
Special Addresses 9 National and International Conference

1 Book Chapter
Publication Reviews 1 Indian National Science Academy (INSA)
2  Applied Physics Letters (APL)
4
1

NN

D

Workshops

International Journal of Envirorental Engineering, Inderscience
Environmental Policy and Governance, John Wiley & Sons Ltd.

Conference& International Conference on Unconventional Sources of Fossil Fuels ¢
Roundtables Carbon Management (222 February, 2011)
Two Round Tables on Knowledge Consolidation as part of National
3 Initiative on Climate Change Impacts and Management

Training Programmes 4  Solar Professional and Technical Workshops

7 3 Workshops on Gas Pipelines with American Society of Mechanic
Engineers
Role as Experts 1 Planning Commission, Govt. of India, Preparation f8rRIan
2 1  Gujarat Electricity Regulatory Commission

GERMRIICResearch & Development Activitied | GERMI: A Snapshot of Progress
the Profile of the Repor 10
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2. The Petroleum Research Wing

2.1 Knowledge Consolidation and Leadership z The International Conference by
GERMI and the Colorado School of Mines, Golden, Colorado- USA

The Petroleum Research Wing focuses on technological and materials related aspects for
improved extraction, ugradation, management and commercialization of oil and gas
resources. Detailed frameworks for investigations on the quality and quality of res®are
developed on the basis of through an interpretation of empirical information from industry.
Thanks to the Gujarat State Petroleum Corporation in particular in this regard for focused
deliberations on the field realities and limitations regardingessments of resource bases

and their access.

One of the most important initiatives during the present report period was to consolidate
knowledge on emerging dimensions in these areas and with special reference to
unconventional fossil fuels. GERMI also recognized the links of this thrust areaimikecl
change impacts management and is exploring the feasibility of integrated approaches for

Release of the volume of abstractt the launch of thelnternational Conference on Unconventional
Sources of Fossil Fuels and Bam Management (ICUSFFCEM11), Feb 222, 2011

Senference @5. International Cwnference

B0 of Fossil Fuels

On
Uncanventional Sources of Fossil Fuels
And
Carbon Management
(ICUSFFOM-2011)
Fabrwary, 11:33, 2011
& and Mamsgement Tnsticute

agement
W01

(L-R) Dr. Syed Zaheer Hasan, ConvenorOrganising Committee*;Mr. Amin Petiwala, CoChairman

Organising Committee*;Dr. V.P. Dimri ChairmanOrganising Committee* Mr. Tapan Ray, IAS, Vic
Chairman and Managing Trustee, GERMI, and MD Gujarat State Petroleum Corporation; Mr.
Pandian, IAS, Chairman, GERMI, and Principal Secretary, Energy and Petrochemicals Dept., C
Guijarat; Dr. H.K. GuptaGuest of Honour*;Prof. Dag NummedalMember-Advisory Committee* Dr.

Baleshwar KumarChairmanTechnical Committee*and Dr. R. Gaphandran,Organizing Secretary*.

* With respect to the ICUSFFGRO11

GERMRIICResearch & Development Activitie® | The Petroleum Research Wi
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mitigation and adaptation. Based on this twinned agenda an international conference was
2NBFYAT SR 2y (GKS (GKSYS da! yO2y @S yailiyz2ly3 SY §y2(deNX
(ICUSFFCII011). This was organized in association with the Colorado School of Mines
(CSM), USA over the 21st and 22nd of February, 2011. Some ofajor themes covered

included:

1 Fossil Fuel Demand, Security, Sustainability and Cakexmagement considering Coal
Bed Methane; Oil Shale, Shale, Tight Gas and Gas Hydrates

1 Clean Coal Technologies and Underground Coal Gasification

1 Enhanced Oil and Gas Recovery and

1 Energy Management.

The conference attracted sixty six papers and enablestudisions on the statef-art
understanding and emerging opportunities to optimize extraction and use of such fuels
stated above. Enhanced recovery and environmental impacts including carbon markets
were the cross cutting themes. Experts from such instgubf repute as the Oil & Natural

Gas Commission, Gujarat State Petroleum Corporation, National Geophysical Research
Institute, Indian School of Mines, Central Fuel Research Institute, the Colorado School of
Mine, Golden, and the SINTEBrway, deliberatedon the aspects stated. The technical
framework for these deliberations was initially developed by GERMI and the Colorado
School of Mines. Detailed interactions with experts from several institutions represented in
the technical and conference advisory amittees of the conference further strengthened

the framework.

2.2 Collaborations

A joint research programme with the Foundation for Scientific and Industrial Research
(SINTEF), Norway, Gujarat State Petroleum Corporation Limited (GSPC), India aral Nation
DS21LK&aAO0Frf wSaSIFNDODK LyadAiddziS o6bDwLUOE LYRAL
production through the application of laboratory based ceffective field techniques and

in GSPC operated enK 2 N5 FA St Raé¢ Aa f A {t&Sdsiblish the iTWsS NA S @
and feasibility of sustained hydrocarbon recovery from fields with declining production.
Models and reality checks will guide assessments.

A Memorandum of Understanding (MoU) is likely to be signed with the National
Geophysical &earch Institute (NGRI), Hyderabad towards research and training in selected
and advanced thrust areas of hydrocarbon research.

2.3 Recognition and Fellowships

Dr. Syed Zaheer Hasan obtairatlliations as

1 Life Member ofthe Indian Geophysical UnidihGU)

1 Life Member ofthe Indian Science Congress Association (I&CA)

1 Life Member/Fellow ofthe National Environmental Science Academy (NESA)

GERMRIICResearch & Development Activitie | The Petroleum Research Wi
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2.4 Reviews as Members of Expert Panels

Dr. Syed Zaheer Hasaaviewed a research manuscript for the Indian National Science
Academy (INSA).

2.5 Publications

1. Hasan, S. Z. A study of landform features in parts of the central Ganga plain using IRS
data. Proceedings: AP Science Congressm 1> & { OA Sy @dbucationi fSrOKy 2 f 2
LINPALISNAGE&E Hwnmnd hNHEHFYAT SR o6& WIgFKENILC
A. P., India.

2. Hasan, S. Z. and Farooqui, M. Y. A case study of hydrochemical evaluation revealing
dental and skeletal fluorosis and other naturally occugrihazards. Proceedings:
GLYGSANI SR 3S23a0ASYGATFAO adNIGS3IASa Ay 3N
Organized by Indian Geophysical Union, Osmania University, Hyderabad, A. P., India.

3. Hasan, S. Z. and Farooqui, M. Y. Coal bed methane resouaractehizationa
flr02NF02NE FLIINZFOK® t NPOSSRAY3IAY da! yO2y @
Y'Yyl 3SYSyGé uwnmm® hNHIFIYAT SR o6& Ddz2I NI G 9vy
Gandhinagar, Gujarat, India.

4. Hasan, S. Z. and Farooqui, M. Y. A laboyatmased study for shale gas reservoir
OKIF NI OGSNRAT I dA2ys atGAayYdzZ Il GA2Yy YR LINRRdzOG A
a2dzNDOSa 2F Faanft FdzSta FtyR OFNDB2Y YIyl3aS
Research and Management Institute, Gandhinagajaft India.

5. Hasan, S. Z. and Farooqui, M. Y. Methodological approach for assessment and
YFEYlF3SYSyd 2F GAIKG alyR NBASNU2ANBRSD® t NBO!
FdzSta YR OFNb2Yy YIylF3aSYSyidé wnmmd hNHI YA
Management Institute, Gandhinagar, Gujarat, India.

6. Hasan, S. Z. and Farooqui, M. Y. Specific -yiatdr level fluctuation method an
effective tool for quantitative evaluation of groundwater resow&@ecase study.
Proceedings: '2001 Bhuj Earthquake and advange earthquake science”, 2011.
Organized by Institute of Seismological Research, Gandhinagar, Gujarat, India.

7. Hasan, S. Z. Hydrochemistry of alluvial aquifers of Kasgasjiwslon in parts of the
central Ganga plain, U. P., India. Proceedings: SeEaothh System Sciences '98th Indian
Science Congress"”, 2011. Organized by Indian Science Congress Assodiion, S
University, Chennai, Tamil Nadu, India.

8. K. Ramachandran and Ravi P. S. CO2 Sequestration study in and below Deccan basalt
formations. Proceedings: 47th Indian Geophysical Union Annual Convention from 8th to
10th December 2010 in Osmania Universitygdéfgbad.

GERMRIICResearch & Development Activitie | The Petroleum ReseérdVing
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9. Parthiban.G and K. Ramachandran Shale Gas Prospectivity in Cambay Basin with Special
WSTFSNBYOS (2 ¢F NJ LJzNJ ! NBFX Ddz2F NI 04X t NROSS
FYR OFNb2y YIylF3aSYySyisé HamMmm® hNBFYAT SR
Management Institute, Gandhinagar, Gujarat, India.

10. K. Ramachandran, Parthiban G, Kumar A. D. and Sricharan D., Evaluation of Formation
LINS&dadz2NE Ay [2¢ LISNX¥SIofS wSaSNB2AND t NRO!
FdzSta |yR OF ND2y Yganiydd DB Bufayati Energy /Reseadch dntilJ
Management Institute, Gandhinagar, Gujarat, India.

11. Sricharan D., K. Ramachandran and Soni S., Hydrocarbon Recovery from Low permeable
Reservoir Using Deviated Wells and M@itage Fracturing. Proceedings:
G! yO2¥yBBii a2dz2NOSa 2F F2aarat FdzSta IyR OF D
Gujarat Energy Research and Management Institute, Gandhinagar, Gujarat, India.

12. Anantha Kumar D, K. Ramachandran and Parthiban. G, A@&@&@nmental Study of
Jharia Coalfield, Jhar&khd Using Geographical Information System. Proceedings:
G! yO2y @Sy A2yl f &a2dz2NOSa 2F F2aait FdzSta |y
Gujarat Energy Research and Management Institute, Gandhinagar, Gujarat, India.

13.N. Jegadeesh and K. Ramachandran, tddt@as Hydrate A potential Energy Source.
t NPOSSRAYyIaAY a! yoO2y@SyiAzzylf &az2d2NOSa 2F 7T+
Organized by Gujarat Energy Research and Management Institute, Gandhinagar, Gujarat,
India.

14.R. Gopichandran, Jani O., Hasan $.KZ Ramachandran and Sagar A., Important
Parameters in determining Carbon Capture Credits in the Case of Some Unconventional
C2aaAif CdzSftayY 9YSNHAYy3I ¢NBYyRad® t NPOSSRAyYy3A
OFNb2y YIylI3aASYSyié¢ aratNEnedy RedeBErthyand Makagemeént D dze
Institute, Gandhinagar, Gujarat, India.
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3. The Solar Research Wing

3.1 Pilot Programme: 5 MW Gandhinagar Photovoltaic Rooftop Programme

While the Central and State Governments in India are acclimatthegselves with the
modalities of deploying megawasized solar power plants, another attractive segment,
which is the rooftop solar power, offers a substantial potential for harnessing this green and
clean energy. In fact, majority of the solar enengstallations globally consist of distribute
rooftop systems.

GERMI is currently heading the structuring of the 5 MW Gandhinagar Photovoltaic Rooftop
Programme, which aims at deploying net 5 MW of distributed rooftop photovoltaic systems
in Gandhinagar tlough a Publi®rivate Partnership (PPP) model. This programme is
promoted by the Energy and Petrochemicals Dept., Govt. of Gujarat, and funded by the
Gujarat Energy Development Agency (GEDA). GERMI has further hired the International
Finance CorporatiolFC) of the World Bank Group as its Transaction Advisors, which has
further hired Deloitte Touche and Tohmatsu India Pvt. Ltd. as its technical and commercial
consultants, and a consortium of CMS Cameron McKenna LLP and Hemant Sahai Associates
as the leghconsultants. Gujarat Power Corporation Ltd. (GPCL) has been appointed the
implementing agency for this programme, while Torrent Power Ltd., a private utility
company operating the electricity grid in Gandhinagar, will beaking the solar electricity
generated from this programme.

Out of the net 5 MW of targeted solar installations, government buildings will be available
for installation of 4 MW,
while 1 MW will have to

be installed on private [ ] [ ]
rooftops and terraces. As GR| T~ Funding]

each individual [ [ J
photovoltaic system on a N A -Smm X

rooftop  will be of S'-"fm“l "\}Eé::;‘;:ﬁ through 5[:
kilowatt-size, it s 5 ”' @

estimated that &

approximately 45 .

Green
Incentive

(2 N
LI VLIS B | PPA, based on GERC
D (Capacity: 2.5 MW) solar tariff
- AN
Project Deve‘°per ‘ -

(capaciy: 2.5 MW

government buildings %
and 400 private homes

will be involved in the Structure of the Gandhinagar Photovoltaic Rooftop Programme.
programme.

GERMRIICResearch & Development Activitie8 | The Solar Research Wi
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Pre-bid meeting forthe 5 MW Gandhinagar Photovoltaic Rooftop Programme headed bR)IMr. Jagrut
Vyas, Executive Director, Torrent Power Ltd., Mr. D.P. Joshi, IAS, Director, Gujarat Energy Develo
Agency, Mr. D.J. Pandian, IAS, Principal Secretary, Energy and Petradieriept., Govt. of Gujarat, Dr
Ketan Shukla, Secretary, Gujarat Electricity Regulatory Commission, and Mr. Hemant Mandal, S
Energy Specialist, International Finance Corporation.

Developers attending the préid meeting.

GERMRIICResearch & Development Activitie8 | The Solar Research Wi
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This programme is multisciplinary and involves various stakeholders including the

administrators for permissions and funding, utility company for buying the solar power,
various government departments for their terraces, individuals from the society for their
terraces, regulatos for approval of the transaction structure, project developers and an

appropriate implementing agency on behalf of the government for ensuring successful
execution of the programme for 25 years.

As on date, the transaction structure has been finalizldft request for proposal has been

floated and a prebid meeting with more than 60 interested developers has been
conducted. Further, a meeting with government stakeholders involved in leasing the
terraces of the respective department buildings has absm®en conducted under the
OKFANXYIFYAKAL 2F GKS [/ KAST { SAONWS/UGANEBSS OD 2 AGLAIND
most of these departments for participating in this programme has been received.

GERMI is now in the process of filing the transactioncstire of the programme to GERC
for their approval, upon which the proposal from Bidders will be invited. The successful
Bidders will be selected based on quoted tariff, and then they will commence with
installation of the photovoltaic systems.

Thisprogd YYS KlFa 0SSy AyadNHzySyidlrf Ay &adzLJL32 NI A
| g RKA ! 3KSN} 2 | aladSNna 2F ¢SOKyz2ftz23e al
Engineering Department at Dharmsinh Desai University, completed her dissertation on the

0 2 LUKir@lessMMonitoring of Energy Generation, Transmission and Distribution Parameters
F2N) {2fF N /A0eZQ F2N) gKAOK &aKS NBOSAQOSR TFAl
Ailsinghani is currently pursuing her Ph.D. in Economics at the School of LiheliakSt

t ' YRAG 5SSyRFE&Ff tS{NP{Roaymic Fgasildity MEDistiiduted 2y G
Rooftop Solar Photovoltaic Systemsinimgial &S { G dzRé 2F DI yYRKAYF 3 N

3.2 Fundamental Research: Graphene as a novel material for photovoltaic
applications

Graphene is a single atothick allotropic form of
carbon and the building block of graphitic materials
such as graphite, charcoal, carbon nanotubes and g .
fullerenes. Further, the 2010 Nobel Prize in Physics =@ ¢
gl a | g1 NRSR (2 yldadbreéakd)K SMES
experiments regarding the twdimensional material

grapheneb ¢

Mr. SanjayjKumarBehura, Research Associate at the Solar Energy Research Wing, under the
guidance of Dr. Omkar Jani is pursuing his Ph.D. at the School of Solar Energy at Pandit
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5SSyRI&lf tSONRESdzy ! YyAGSNEAGE 2y GKS G2LKAO
I LILX AOIF GA2YyadQ ¢KS 2062S00 A ddenti® &nd dpindzeahINE LJ2 & ¢
appropriate technique to deposit graphen@rimarily using CVD; rpperties such as
transmissivity, antreflection properties, electricaconductivity and passivation will be
examined andptimizedin this process. Secondly, the investigation aims to investigate and
integrate graphene at appropriate levels of photovoltaic devétructures and within the

fabrication process.

Based on his diligent work and promising results, Mr. Behura has been awarded a
Scholarship under the Canadian Commonwealth Scholarship Programme by the Canadian
Bureau for International Education (CBIE) wehalf of Foreign Affairs and International
Trade Canada (DFAITnder this scholarshigvir. Behura will pursuéis research further at

The University of Saskatchewan, Canada for a period of 6 months, from October 1, 2011 to
March 31, 2012, with Prof.i@qgn Yang, Canada Research Chair, Nanoengineering Coating
Technology, Department of Mechanical Engineering, University of Saskatchewan

3.3 Fundamental Research: Indium Gallium Nitride for high  -efficiency solar cells

The novel Indium Gallium NitridgnGaN) material system has a substantial potential to

achieve commercial photovoltaic efficiencies of over 50%. The band gap of InGaN can be
varied from 0.65 eV to 3.4 eV by varying the compositions of Indium and Gallium within the
material; thusthebaR 3 LJ OFy 6S Gdzy SR (2 aLIly 20SNI o
has highly suitable optoelectronic and mechanical properties for photovoltaic applications.
Research initiatives globally are being conducted to improve the material quality and
explore suiable device designs.

Dr. Omkar Jani is currently guiding Mrs. Pramila Mahala, Ph.D. student at the School of Solar
Energy, Pandit Deendayal Petroleum University, on the development of Indium Gallium
Nitride solar cells with efficiencies over 5%. Thesaesh will be based on an iterative
process of material growth and optimization, and then device design, fabrication and
optimization.

The research is carried out in collaboration with the Optoelectronic Devices Group at the
Central Electronics EngineggifiResearch Institute (CEERI) at Pilani, Rajasthan such that the
theoretical and simulation work is conducted at GERMI, and the experimental is carried out
at CEERI.
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3.4 Demonstration Project: Net -Zero Energy Building

¢KS ‘WHNHI 9y SNHeE nstdafori RdjeftIains & Indking the Auditorium
Building at Pandit Deendayal Petroleum University-sefficient in terms of energy. Upon
accessing the available energy resources and the energy consumption of the building, it was
established that the emgy requirement could be met by harnessing solar energy.

Traditionally, it is expected that the building can be run on a photovoltaic system with
battery backup so that it can be totally sslifficient and also isolated from the grid.

15 kW instdlation at Auditorium Building, Pandit Deendayal Petroleum University.

However, in the current case, it was decided that no battery backup would be required as
the electric grid was highly stable and reliable. In fact, battery backups add capital and
maintenance cost, require replacement at a regular interval, and also add to the inefficiency
of the system.

A 15 kW grielied photovoltaic system was installed on the terrace of the Auditorium
Building, which feeds directly into the distribution panel loé tbuilding. Further the energy
generation of the photovoltaic system and the electricity consumption of the building, both
are monitored reatime to equate the energy balance.

Averageenergy
consumptionand
solar energy
generationof the
Auditorium
Building.

00.00 02:00 0400 06:00 08:00 1000 1200 1400 16:00 1800 2000 200

The PV system has been successful in meeting the daytime requirements of the Auditorium
Building of approximately 72.9 kwh.
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3.5 Assignment: Preparation of Discussion Paper for GERC

GERMI has been assigned the task for preparation of Discu2afmer on Determination of

Tariff for Procurement of Power from Solar Energy Projects for the State of Gujarat by the
Gujarat Electricity Regulatory Commission (GERC). The assignment includes preparation of
the draft discussion paper, analyzing suggesioobjections from various stakeholders,
preparation of the draft and final tariff order.

GERMI has already prepared the draft discussion paper to GERC along with the financial
model, and is gearing up for stakeholder consultation.

3.6 Assignment: Feasibility Study of Solar Crematorium

In order to mainstream the utilization of solar energy for crematoriums, the Gujarat Energy
Development Agency (GEDA) had assigned GERMI to perform a feasibility study and
standardize the technical requirements for a sotaematorium to function precisely. This
project was critical considering the acceptance of the novel idea of using solar energy and
sentiments connected to the cremation ceremony.

The solar energy scientists at GERMI have successfully conducted dretited study of
the solar crematorium, conducted field visits and recommended appropriate standards for
successful functioning of solar crematoriums.
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3.7 Consultancy Project: 5 MW Solar Photovoltaic Power Plant for GPCL through

Owadd OOAGS

GERMI has been selected as a consultant to Gujarat Power Corporation Ltd. (GPCL) for
Dt /[ Q&4 p a2 az2fl N LK2{G2 Q2 tatiSbldr PolickJ2TheSphant il | y
be developed at the Solar Park at Patan, Gujarat.

D9walLQa O2yadz i y OfluatianS oflvaro® aPV keghddlogas Sand S
recommendaion of the suitable technology, rpparation of EPC tender documents,
invitation of bids for selection of EPC contractaegotiation and fimlization of contract
documents, and geparation of Letter of Award GERMI has prepared the Detailed Project
Report for GPCL with the aim of availing finances for the project; the report includes
justification of the projectdgte analysis description of the projectselection of technology

risk identification and allocatignproject execution methodologyfinancial analysisand
sensitivity analysis

Additionally, GERMI will also act as an peledent electrical consultant forhtrd party

electrical inspection during erection and comsiaing of the plant, includingevification

of electrical design, specification and documtge submitted by the Contractornspection

and verification of electdal materialand components received at site; amitoring of

/| 2y GNI OG2NN& LINPINBaa ¢AGK NBaLISOG motdy

and periodically ossite; \erification of pre-commissioning preparedness; andnclucting

and verificationof commissioning and performance guarantee teskbe project is currently
in the construction phase and is scheduled for commissioning in December, 2011.

w»
w»
O«

3.8 Consultancy Project: 5 MW Solar Photovoltaic Power Plant for GIPCL through
OPAABA OIOAS

GHERMI has been selected as a consultant to Gujarat Industries Power Company Ltd. (GIPCL)
F2N) DLt/ [Qa p a2 az2fl N LK2G202FtGFA0 L3R 6SNJ
project is unique as the project will be executed through a package route by @ieCL
GERMI; here, the entire project will be divided into following major packages and
individually be coordinated directly by GIPCL/ GERMI:

1 Supply of photovoltaic modules,
Supply of inverters, LT transformers, junction boxes, SCADA and monitoring system,
Civil works,
Supply and erection of module mounting structures,
Turnkey supply and erection of HT transformer and switchyard, and
Integration and commissioning.

= =4 4 4
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DO9walLQa O2yadz il préiminag Sudydok GaBables ofy501% dZR\E power
plant, preparation of Detailed Project Report;etection of technology, includingivil,
electrical, mechanical and instrumentation systems, preparation of detailed project
schedule; preparatiorof tender documents for different Plant equipments with detailed
techno commercial specificationsfloating of Tender enquiry and inviting techno
commercial offer from short listed supplier in consultation with GIRELdifferent plant
equipments; bort listing of suitable Vendor based on techno commercial offer reckfor

supply of the equipment and materialdeputation of qualified Engineers for Supervision ,
coordination with different agencies and expediting of erection, testing and commissioning
work; carry out study on infrastructure required including constion water, power,
dG2N)F3S FNBFax FFIONROFGAZ2Y | NBlFaz O2yiGNY OG2
amenities etc for construction phase & organizationaligefor construction & O&M phase;

listing out various clearances required fdhe project & O&M of the plant; mviding
necessary technical assistance to GIPCL for obtaining statutory clearance based on the
project report;reply to all queries raised by statutory authorities/ financial institution on the
DPR.

Most of the package contracterfor this project have been finalized and the project is
entering into the construction phase. This plant will be developed at Mangarol near Surat,
Guprat, and is scheduled to be commissioned by December, 2011.

3.9 Consultancy Project: 1 MW Multi -Technology Photovoltaic Power Plant for
GEDA/ GSECL

GERMI has been selected as a consultant by GEDA for establishing a 1 Mwamudtiogy
grid-connected photovoltaic power plant at the aslyke of the Thermal Power Station of
Gujarat State Electricity Corpdion Ltd. (GSECL), Gandhinagéhis plant has been
preliminary designed by GERMI to demonstrate 5 different photovoltaic module
technologies (crystalline silicon, polycrystalline silicon, amorphous silicon/ micromorph,
cadmium telluride and copper indiu gallium selenide), and two inverter philosophies
(string and central) GERMI services include preliminary preparation suchtasssrvey to
test soil conditions, energy resource managementpreparation of general design,
specifications, power evacuatiostrategy, etc. for the SPV power plantygparation of
tender document to select ECP Contractor based on approved general dediggingc
technical components, andommercial components; tender evaluation and award; EPC
Supervision includingsaessmentof project management schedulend ensuring timely
installation, &suring compliance to required standards and apeations during
installation; and inspection and commissioning includimgpéection of completéunctioning

of SPV power plant, nsuring ompliance to requied standards and specifications, and
submission of commissioning certificate
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Yard 1 x 500kW Central Inverters

Conceptual design of 1 MW multechnology photovoltaic power plant.

3.10 Publications

1.

. SKdzNY {Fyeal@& YdzYF NE alKFflF tN}YAflIS wkea !
over the opeROA NOdzA i @2f G IS 2 F JoddakofiEkttrdn DewWcdsNA S NJ
Vol. 10, pp. 47482 (2011).

Majhi S.M., Behura S. KBhattacharjeeS., Singh B?., Chongdar K., Gokhale NM.,
. SANY YRPRS @dzLL2 NI SR {2f AR hEARS cCcdzSt / Stfa
Int. J. Hydrogen Ener(R011).(Elsevier, IF: 4.033In Press)

Behura Sanjay Kumar, Mukhopadhyay Indrajit, Ja¥{ F N &G DNJ LIKSy S F2 N
I LILX AOIF GA2yayY | wS @A BSanimertShlidaD ShSERisightdRDssil2 L
Energy Technology, IIT Guwahati, India, Jul9,42011).

al KFfF tNFYAEfIFS . SKdzNF {lFyaleé& YdzYicidd wlk & !
voltage of a Schottkp | NNA SNJ a2t NJ OSff dzyRSNJ KAIK f
International Symposium on Semiconductor Materials and Devices (IS@MIL1), Jan.

28-30, 2011, MS University Baroda, J. Ndflectron. Phyq2011). (In Press)

Mahala Pramila, Behura Sanjay Kumar, Ray Abhijit, Dhanavantri Chenna, Jani Omkar,
GCKS 9FFSOG 27 Ly REidav Voltagy afJmh@aN THrEnSola Cell:h LIS y
Ly 1tyrf@adAOrt FyR [/ 2Indisd2faSuNth $okietydSyrhposiugh yn { G dzF
ThinFilms: Science and Technology (FE&IL) BARC, Nov. @2 (2011). (Accepted)
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6. Mahala Pramila, Behura Sanjay Kumar, Ray Abhijit, Rhanavantri ChennaJani
Omkar, éEffect of Indium concentration on Metal¥m,Ga.N Schottky Junction Solar
Cell under2 ¢ f S@St IrdteyhatiGn@l(iCodfefehce on Advances in Energy
Research (ICAE®ecember 0911, ITBombayMumbai (2011). (Accepted)

7. Behura Sanjay Kumar, Mahala Pramila, Jani Omkar, Ray Abhijit, Mukhopadhyay Indrajit,
Gt K2G2@2F GF A O hereantSenylcan8uctd: TA niddél dalculation of its
Aya2aSOiGAz2y RSLISYRSylG 2Ly OANDdAG @2t 4l 3Ss.
Energy Research (ICAER), Decembeil1Q9lT Bombay, Mumbai (2011). (Abstract
Accepted)

8. Behura Sanjay Kumar, Mahala Pramila, Ray Abhijit, Mukhopadhyay Indrajit, Jani
Omkard ¢ KS2NB G A O f aAYdz I GAZ2Y 27T LIKoa-( 2 @2 (
ASYAO02yRdzOG2NEZ¢ {2fF N 9ySNHe& al GSNAIFfa&a |y

3.11 Conference Addresses and Presentations

1. PragyaSharnla a ! y | erdrindnde by sBasdnhl tracking mechanism (manually) for
optimizing the energ efficiency of a potovoltaic systerk €2nd National BVS
Conference, organized by Department of Science aadhiiology M.P. Govit and
Vijnana Bharati, with Gpartners Devi Ahilya Vishwavidyalaya and Rajeev Gandhi
Technical Universityl-3 De@mber, 2009.

22 hYTI N WEYAS YR wd D2LIAOKFYRNIYS al dzyly
9y SNHe&z¢ [ 2y TSNS OBS FiRR&l t BRNIWDSYISisl 6t S 9y SH
organized by TERRE and Centro Studi Galileo, Pune, 21 December, 2009.

33hYTIFNI WEYAZ a{2f NVotkksh@pNH & ( K82y REYSSUNBY OS¢ / K
Nirma University, Ahmedabad, 27 March, 2010.

4 Omkar BYyAZ |yYyR wd D2LIAOKIYRNIYS a{2tfF N 9yl o1
[ 2yadzt GFGA2y 22N] aK2L) 2N W5S@St2LIySyda 27
Workshop organized by the Govt. of Chattisgarh, Raipur, 13 October, 2010.

5. Omkar Jani, and R. Gopich&hl y> & . dzZa Ay S&aa hLILIR2NIdzyAGASa |
lf GSNYIFOGADS 9ySNHeée>Z¢é O90GKAOFE CNYYSg2N] T2
Conference arranged by the Centre for Environment Education (CEE), Ahmedabad, 1
November, 2010.

6. Pragya Sharmaand Dr. R.L. Sawhn&y Significance of tracking in PV systenss
International Conference ENERSTATEBehradun organized by Uttarakhand Technical
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University, Dehradun, Harcourt Butler Technological Institute, Kanpur, Shivalik college of
Engineering, Dehradun Kssociation with Uttrakhand Renewable Energy Development
Agency, Dehradun ISHRAE (Dehradun Chagief9 Deember,2010.

Pragya Sharmax 9 Y LJA Btin&ibnf of €3ar radiation on slope of the photovoltaic
aeald FEYMRR011 Mtional conference on Emergy Trends in Mchanical
EngineeringlIMT Greater Noidagrganized by Department of Mechanical Engineering,
[IMT College Engineering7-8 April 2011.

Omkar Jani, Sagar Agravat, Avadhi Aghera, Nidhi Joshi, Daljit Kaur Ailsinghani, R.
D2 LA OKI Y WNIRIKK Y | #IDMY ! t NP 3 NB &dgaad SrbarisghRA | Yy {
Resourceful Strategies for Indian Cities seminar arranged by the Centre for
Architecture, New York University, New Y&k, April, 2011.

Pragya SharntaSolar Photovoltaics: Technologyehdss £ International Conference

on National Solar Missigruring PV + Solar India Expo at Bombay Exhibition Centre,
Goregaon, Mumbai, Technical SessigiTechnology Options and Trainjrayganized by
Solar Energy Society of indSESI) and Electios Todaysupported by Ministry of New
and Renewable Energy, Govt. of India and Maharashtexdy Development Agency
(MEDA)19-20 April, 2011

hYlFNI WEYAZ YR wd D2LIAOKIFIYRNIYI &G/ ADAt {2
Demand Side ManageménDémand Side Management and Renewable Energy in India:
Capacity Building of CSOs, a Conference organized by the Consumer Unity and Trust
Society (CUTS) and Vikram Sarabhai Centre for Development Interaction (VIKSAT), with
support from The Climate WorkBoundation, US, which is represented by Shakti
Sustainable Energy Foundation (SSEF), Ahmedabad, 6 August, 2011.

' YAY tSGAgrttlr SG If o aDFYRKAYF3IFN tK23G20:
Solar Energy and Smart Grid Development, organized by the Besialopment Bank in
collaboration with the Govt. of Rajasthan, UNIDO;Jddhpur, and Clinton Climate

Initiative, Jodhpur, 13 September, 2011.

OmkarJanSid I f ®X Gh@SNBASSY ™M a2 tK2G0202FGFA0
LY A PGS NREA G S éolarrERENGY ani Snhdrt @rid Ddvelopment, organized by the
Asian Development Bank in collaboration with the Govt. of Rajasthan, UNIBO, IIT
Jodhpur, and Clinton Climate Initiative, Jodhpur, 14 September, 2011.
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3.12 Research Guidance

. Master of Technologyi KS&A & GAGESR W2 ANBfSaa az2yAraidz
¢CNFYyavYAaarzy YR 5Aa0NRO6dziA2Y t I NI YSGSNE
student of the Instrumentation and Control Engineering Department at Dharmsinh Desai
Univerisity, Nadiad, Gujarat.

.aladSNI 2F LY TN AGdNHzOGdzZNE 9y IAYSSNAYy3A FyR |
{2t N 9y SNBe ! GAfATFGAZ2Y t2GSydArt Ay | Nbl
Centre for Environmental Planning and Technology (CEPT) University, Ahmedabad,
Gujard.

. O0hy32Ay 30 tK®5d Ay {2fl N 9ySNHe ¢SOKyz2f238
t K2G2@2t GF A0 ! LI KdrarBéhary, Reeadtd Assodiale at{GERM | &
and student at Pandit Deendayal Petroleum University, Gandhinagar Gujarat.

. (Ongoing t K®5d Ay {2t NI 9y SNHE ¢SOKyz2fz23e 2Yy
. YR DFLI LYDFb {2fFNJ /StfaqQ o0& aNHE® t NI YA
Petroleum University, Gandhinagar Gujarat.

.O0hy3d2AYy30 t KOS5 D A Y EcoromiyEasbiitpaéf Digriputed Rddftog 2 LIA O
Solar Photovoltaic Systems in India/ &S { (ddzRé 2F DFIyYyRKAYLl 3l N
Daljeet Kaur Ailsinghani, a student at the School of Liberal Studies at Pandit Deendayal
Petroleum University, Gandhinagar, Gujarat.

. (Ongoy 30 al AGSNJ 2F {OASYyOS Ay [ fAYIGS [/ KIy3S
¢CNBYRa Ay tK2G202fGFA0 ¢SOKy2f238Q o0& aa
Management Education Centre on Climate Change (MEYat Gujarat University.

3.13 Reviews for Peer -Reviewed Journals

Dr. Omkar Jani is a Reviewer for Indium Gallium Nitride and relatedbaide gap and high
efficiency solar cells for the American Institute of Physics and has reviewed papers for the
journal- Applied Physics Letters

3.14 Special Recognition

1. Dr. Omkar Jani, Principal Research Scientist, of the GERMI Solar Energy Research Wing

has been invited on the State Advisory Committee of the Gujarat Electricity Regulatory
Commission for supporting the Commission on Solar Energy and reletetbpments.
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2. Mr. SanjajKumarBehura, Research Associate at GERMI has been awarded a Scholarship
under the Canadian Commonwealth Scholarship Programme by the Canadian Bureau for
International Education (CBIE) on behalf of Foreign Affairs and Internhtioaae
Canada (DFAIT).
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4. The Environment and Climate Change Research Wing

4.1 Chemicals Management through the Montreal Protocol

A memorandum of understanding (MoU) was signed
between the United Nations Environment
Programme, BangkolParisand the GERMI, based on
which GERMI provided extensive technical assistanciie
on various aspects of phase out of Ozone Depletin@
Substances, relevant at the national, regional ang
global levels. The principal objective of the MoU wag
to establish the scopeof collection and destruction
of refrigerants, implicated in ozone layer damage.

These were to be quani#d in refrigeration and ai
conditioning systems in ships destined for scrappingjis a8
in India, Bangladesh and Pakistafihe images
documented during field investigations as part of the
assessments for UNEP are of equipment associate
with refrigeration & air conditioning systems on
board ships and of containers of refrigerants of
relevance to ozone layer protection.

Detailed investigations were carried out and the
precise scope was established on the basis of field
based assessments in India and Bangladesh and scenarios pertam,,, S
to the diversity and number of appliances and the quantity of h.
refrigerants that could beecovered for destruction. Importantly the b T
framework for a detailed Institutional mechanisms aligned with the® -
objectives of the regulations of the International Maritime
Organization on the management of Ozone Depleting Substanceiga &
on-board ships, at porteind their final destinations for destruction §
to secure carbon credits was also developed. These estimates weg
presented to the United Nations Environment Programme so tha
they can be integrated into the respective business plans on the
management of baks of Ozone Depleting Substances. The report wag
also very well received by the United Nations Environment Programmeé

Further work is in progress with the United Nations Environmen
Programme with respect to statef-art database of trade names of
Ozone [Bpleting Substances and their alternatives. This effort i
expected to assist National Ozone Units in all the Parties to t
Montreal Protocol, track chemicals available in the market and prevent
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illegal trade. These are directly related to the compliaimperatives of the countries with
respect to the phase out of hydrochlorofluorocarbons in particular.

Significant contributions were made to also a comprehensive review of learnings derived
from the implementation of the OzonAction Programme of the UNBWring more than

two decades of work. This included detailed assessments of the insights and precise
articulation of learnings that could be adapted by other bilateral and multilateral
agreements.

4.2 Reality Check on Applied Biodiversity and Capacity Building

Significant technical assistance was provided to the assessment of the levels of technical
understandingby farming communitiesn the ecologicatlynamics obiodiversity and their

roles in nutrient cycling in agriculture. This was as part oindrative of the International
School for Public Leadership that emphasizes the mitigation role of agriculture through its
carbon capture and related photosynthesis. The detailed framework was supported by an
interpretation on empirical information regding the diversity and its roles in sustaining
agricultural productivity with special reference to some agegological contexts in the
State of Gujarat Technical assistance was provided also to the development of a wide
variety of information support nmarials that were used for the benefit of farmers across
the State. These inputs were being integrated into a comprehensive technical report for
submission to the Department of Science and Technology, New Peleries of special
technical presentationswere also made in this context at the Gujarat Chamber of
Commerce and Industry, The Anand Agriculture University to industry and decision makers
at the state and national levels, followed by the Department of Science and Technology.

4.3 Research GuidanceforaCEADOAO ET )1 AEA8O .1 4#/ - ¢mpg

Extensive guidance for research and final documentation was provided to the development
of the report on Work Programme on Environmental Governance, Education, Awareness &
Training on Climate Change, as part of theestigations carried out by the Centre for
Environment Education, Ahmedabad. The final report on the stated aspect was submitted to
the Ministry of Environment and Forests, Govt. of India. The report was received very well
and is expected to be integratéddy 1 2 LY RALF Q& b! ¢/ ha HAMHOD

4.4 Expert Inputs in Decision Support Systems

Dr. R. Gopichandraserved as a Member of the:

1. Working Group on Natural Resources Management, Planning Commission, Govt. of
India, to contribute to the development of conservatiand management plans as part
2F LYRALI Q& LINB"Bive\¥edr RlanyDetaifRimplitdiwers provided during
meetings of the Working Group in New Delhi at the Planning Commission Office.
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Further work is in progress to consolidate the final @aghat will present all relevant
inputs for the consideration of the Govt. of India.

2. Expert review group of th&ujarat State Disaster Management Authority, Gandhinagar
to review the detailed assessments carried out under the directions of the Authority
regarding expected impacts due to climate change, especially on the coastal systems of
Gujarat. The reports wereeviewed and a wide variety of inputs pertaining to the
science and management of impacts was provided.

4.5 Knowledge Consolidation as part of a National Initiative on Climate Change
Impacts Management

Two National Round Tables were organized under the aegis of the Jindal Souflimvest

of IndiaEarth Care Awards'hese awards recognize the initiative taken by communities to
tackle challenges posed by climate change with respect to water, soil ancesoorces
management; emission reduction by industry and clim@silient innovations by
individuals. GERMI functioned as the knowledge partner for the Round Tables organized in
Hyderabad and Bengaluru.

The first round table was on aspects R&in Fed Farming Systems in association with the
International Crops Research Institute for the Semi Arid Tropics (ICRT®&Tinportant
thrust areas for deliberations includanstitutional mechanisms and policies to assess and
promote locally relevant technologies for better access to water and other bio resources to
enhance productivity through raifed agricultural practices in particular. Management of
impacts due to clima change asalsodiscussed.

Based on contents innttp://www.icrisat.org/newsroom/latest

news/happenings/happenings1480.htm
No. 1480 19 August 2011

Roundtable meet discusses climatesilient rainfed agriculture

Round Table ,
b Climate Change and Rain-fed Farming Systems _

ICRISAT-Patancheru 502 324 — o
" Andhra Pradesh, India il 2R NP R I

LLLLL IR BT U ]

(LR Mr JK Tandon, CEO
Corporate Sstainability, Jindal
SouthWest (JSW); DG Williarr
Dar; and Dr AK Singh, DD(
Indian Council of Agricultural
Research (ICAR) at th
Roundtable on Climate Chang
and Rainfed Farming Systems.
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Continued...

Climate change is indeed around the corner. In Nalgonda district of Andhra Prades
F NBF KIFa §dz2NY SRNAWRQARARODOS NINRBKS WBISYA& (KA
can be grown only within 2@5 days. Another case is Parbhani in Maharashtra, wh
due to extreme temperatures, sorghum may not grow in the postrainy season-ib 1
years.

Providing sustainable and sciercased solutions and pfpoor approaches to climate
change adaptation was the focus of thoundtable on Climate Change and Rain
Faming Systembeld at ICRISAFatancheru on 16 August. In this event, discussi
focusedon how to develop adaptation and mitigation strategies to manage risk
protect the livelihoods of small and marginal farmers who live in rainfed regions.

LY lFdzaAdzNF G6Ay3 G§KS NRdzyRiGlFof S 5ANBOG2N
yield and gality, climate change will have faeaching consequences for agriculture th
will disproportionately affect poor and marginalized groups who depend on the sectc
GKSANI t A@St AK22RAa YR KIFI@S | t£286SN Ol |

5NJ 5F NIt &az2 Sinaikélaied drdd RiluteK fistiery aolepses and livestc
deaths already cause economic losses and undermine food security, and these ar¢
G2 0S02YS Y2NBE aSOUSNBE |a 3JFf20lt &1 N,
estimates that the annualosts of adapting to climate change in the agricultural secto
be over US$ 7 billion.

Sixty five scientists representing international and national research instituti
government departments, civil society organizations and private companies (
together at this event organized by ICRISAT with the-TigWs of India Earth Car
Initiatives 2011.

Wellknown panelists during the meeting included Dr AK Singh, Deputy Director Ge
of the Indian Council of Agricultural Research (ICAR); Dr PK Jesiur Brogram
Manager, IFPRI; Dr B Venkateswarlu, Director, CRIDA; Dr Sachin Oza, Executive
Development Support Center; Dr SB Dandin, Vice Chancellor of the Univers
Horticulture; Mr JK Tandon, CEO, Corporate Sustainability, Jindal Sout@dS@gf; Mr
Biswanath Sinha, Sir Dorabji Tata Trust; Mr Gopichandran Ramachandran, Gujarat
Research & Management Institute (GERMI); and Mr Mukund Gorakshkar of JSW.

Among the areas covered by the roundtable were adaptation and mitigation strategi
cope with the impacts of climate change; climate change and its impact on v
management; building resilience of communities through institutional and pc
innovations; developing social capital in rainfed areas; climasdient rainfed
agricultue initiatives in India; industry and development dilemmas; and emerging is
in dryland agriculture related to climate change.
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Continued...

Among the areasovered by the roundtable were adaptation and mitigation strategie!
cope with the impacts of climate change; climate change and its impact on \
management; building resilience of communities through institutional and p¢
innovations; developingocial capital in rainfed areas; climatesilient rainfed agriculture
initiatives in India; industry and development dilemmas; and emerging issues in di
agriculture related to climate change. The roundtable was followed by a press
where Dr Dar ad the panel members answered queries from journalists. Dr
highlighted the importance of community participation and integrated waters|
management approach as an entry point for building resilient natural resources
communities to cope with the @llenges of climate change.

Participants atthe Roundtable.

The second round table was ofvercoming Challenges in Water Conservation and
Augmentation in the Climate Change Context: Community and ta@rganized in
association with the National La$chool (NLS),eBgaluru. Such important aspects lagal
interventions to strengthen community rights to a safer and more resilient environment
including improved access to water and other natural resoumere discussedThe round
table also recognizkéthe need to help mainstream community action for locally relevant
conservation and preventive managemehtore than 100 leading experts from across India
deliberated at the round tables and articulated knowledge gaps and recommendations for
improved actionwith reference toclimate change mitigation and adaptation planning
consideringthe state-of-art understanding on the aspects statadaddition tosome priority
thrust areas foNB & S NOK I & "ISlyéafipla2 ¥ LY RAI Q& MH
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Experts from across Indiat the roundtable at the The theme for the roundtable on Water.
National Law School of IndjdUniversity, Begaluru.

4.6 Capacity Building t hrough T echnical Consultations : Sector-Specific Technical
Guidance

1. Significant contributions were made the development of a decision support system
that was proposed for use during the implementation of activities for phase out of
carbon tetrachloride from end applications. These were provided as part of a national
stakeholder consultation organized by ti@zone Cell, Ministry of Environment and
Forests, Govt. of India and the United Nations Environment Programme in New Delhi.

2. A detailed presentation on Emerging trends in the management of energy applications
with respect to emissions reduction and cleagiproduction was made to technical and
management decisiomakers of J.K. Cements and the groupndiistries in Mount Abu.

3. Decision makers and field based environmental engineers of the Gujarat Pollution
Control Board were oriented to the monitoring,perting and management aspects of
emission trading systems, citing the case of several major formal and voluntary market
mechanisms from around the world in this context.

4. The focus of the presentation at the Gujarat Institute of Civil Engineers and Architects,
Ahmedabad was on the dynamics of preventive environment management in the urban
context with special reference to eco industrial development.
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Based on Sourceé

Expressindigstory
Plan 2021: Experts call for local capacity building
Posted: Dec 13, 2009 at 0110 hrs IST

Ahmedabad ! t I ySt RA&A0OdzaaAiAzy 2y | KYSRI O
emphasised on local capacity building to meet the challenges to come up after a de
asits population will touch one crore post merger of satellite townships. It was .
stated that land was going to be an important resource for financing developr
projects.

Inaugurating the session, which was the first in a series to be held by Gurjatiatte of

Civil Engineers and Architects (GICEA) at Bhaikaka Bhavan on Saturday, Statt
Development Minister Nitin Patel assured the organisers that the government w
incorporate recommendations coming out of the effort to have a sustainablevéaiie

development plan.

The minister said that once the Narmastauced prosperity reached villages, it wou
not stay in rural areas alone. This will be because of the social mindset of ¢
preference to urban life. It would go on inspiring ruralppéace to migrate to big cities
even if that meant preferring some hardship of urban life over comforts of rural se
minus urban ambience.

Speaking on urban infrastructure, expert planner Dinesh Mehta said Ahmedabac
going to face crisis of prospsr, meaning thereby, the popular dissatisfaction ov
available facilities.

People having AMTS seek BRTS or transition from limited water supply to 24x7 suf
example, the level of services would be a big challenge, he said. The spending ol
dewelopment plan implementation would be around Rs 20,000 crore and land resot
are going to be a major part of funding these projects, he said.

Dr R Gopichandran of Gujarat Energy Research Institute said that building capacit
ecofriendly industral development at local level was important, giving examples
Naroda and Vatva. Involvement of individuals with values and personal transformat
necessary for development, he felt.

Another speaker B R Balachandran, hailing from Bangalore, empthasismtroducing
two more layers in the development plans: the zonal level and the regional level ove
above the current city and town plan levels for better development planning.

He said this was important as the city and peripheries were interdepeindn each
20KSNNR&a RS@St2LIYSYyld AYy RAFFSNBYUG &LKS]|
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4.7 Publications

1. Dipayan Dey & R. Gopichandran 2011. EditoBiorights The Conservation Paradigm
for Poverty Alleviation. 162p. South Asian Forum for Environment (SAFE), Kolkata (Book
launched at the Planning Commission of India, New Delhi)

2. Gopichandran. R et al 2011. Important Parameters in determining Carbon Capture
Credts in the Case of Some Unconventional Fossil Fuels: Emerging Trends. Abstract
submitted to the International Conference on Unconventional Sources of Fossil Fuels
and Carbon Management. Organized by GERMI & the Colorado School of Mines, Golden,
Colorado.

3. Gopichandran. R et al 2011. Emerging Trends in the capacity building of communities to
sustain ecosystem services and economic returns9@ In: Dipayan Dey & R.
Gopichandran 2011. Editorg Biorights The Conservation Paradigm for Poverty
Alleviation.162p. South Asian Forum for Environment (SAFE), Kolkata (Book launched at
the Planning Commission of India, New Delhi)

4. Gopichandran. R et al 2010. Integrated Biodiversity Conservation To Mainstream
Agriculture Based Mitigation and Adaptation. International Journal of Environmental
Consumerism. 6(11&12) 38).

4.8 Reports

1. Final technical report (on aspects of the databasgarding trade names of chemicals
phased out under the Montreal Protocol) with reference to the MoU with UNEP
Submitted to UNE# July 2011.

2. Development of Proposal on ODS Recovery in Ship Breakingc20ido Volumesy
submitted to UNEP in Noverab2010.

3. LYRALFQa { SO2yR blraGA2yl € | 2YYdzy AOF GA2Y 0b
Environmental Governance, Education, Awareness & Training on Climate Change 2010
Contributed to the report submitted by Centre for Environment Education to the
Ministry of Eavironment & Forests, Govt. of India.

4.9 Research Quidance

1. A Ph.D thesis on Institutional mechanisms for sustained delivery of ecosystem services
in forestsg at the CEPT University, Ahmedabad.

2. Two M. Tech theses on aspects of management of environmental externalities in
petroleum exploration & environmental management systems in defense procurement.
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4.10 Expert Reviews for Peer-Reviewed Journals

1. International Journal of Environmental Enginegr, Inderscience.

2. Environmental Policy and Governance, John Wiley & Sons Ltd.

4.11 Special Recognition

Dr. Gopichandransi cited as one of 27 experts world over in the field of Ozone layer
protection with respect todefenceforces and security, ithe UNEP publication on Ozone
Protection and National Security, Toolkit foefenceForces, UNEParis 2009This is based

on extensive work carried out in the field of Ozone Layer Protection for over 15 years at the
national, regional and global levels.

4.12 Special Address

D2LIAOKIFYRNIY w HAaMn® LYPAGSR aLISOALE | RRNBaa

. A2RAGSNAE A BIONowerSherR2018, it the mdiam Institute of Science, organized
by the National Centre for Science Communicators, Mumbai and Vigyan Prasar, New Delhi.
This address is referred in the Meeting Report published in Current Science, Vol. 100, No.3,
2011.
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5. Training and Development

5.1 Training and Capacity B uilding z in association with the American Society of
Mechanical Engineers

GERMI as an ASME Authorized Training Pro@#dé?organizecthree training programmes

on ASME B31.8 Gas, Transmissamd Distribution Piping Systems and B31.8S Integrity,
Management and Maintenance of Gas Pipelines in Marah September2011. These were
meant forgas pipeline engineers, gas facilitiasgeneers, project managers angeration,
maintenance and regulaty professionals working agntry and intermediatelevel in the
natural gastransportation and distributiorindustry . Field visits were organized tatural
Gas Receiving, Launching and Sectional Valve (SV) stagiogsoperated by Gujarat State
Petronet Limited (GSPL).

Please provide a testimonial that you would allow us to use in our promotional materials.
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5.2 Solar Professional and Technical Workshops

GERMI has conducted four Solar Professional and Technical Workshops over the last one
year with the objective offering a comprehensive technical capdmiiiding workshop for
technomanagement professionals who would be actively involved designing,
engineering, procurement andconstruction of solar photovoltaic power plantsThese
intensive workshopprovide inrdepth knowledge of fundamental PV principles, selection of
components and designing of various types of PV systems, PV design and analyaie soft
handson building of PV systemproject management, and include the study of megawatt
sized photovoltaic power plants.

The workshops are conducted byhouse GERMI personnel, while guest lecturers from the
industry are also invited to add value ®arious topics. The workshops have been very
successful marked with participation from various government and private technological
sectors including established solar companies as well as new entrants in the industry.

Organizations that have attendeti¢ solar workshops include Aries Waar&ggctrotherm
India, Essar SteeGMR GroupGIPCLGERCHCL Infosystem&alpataru ProjectsSunEdison
NTPC ACME TelepowerSolaria Gamesa Wind Turbine¥ikram SolarCoastal Projects
Cairn EnergyGUVNL Chief Electrical InspectdiGujarat) Harsha AbakysDelton Infrg

Bright SolarWockhardt Foundatiomnd BSNL

DOwalLQa O2yidAydzftfte AGNA@GSAE (G2 dzZIK2fR GKS |
organization perspective, and has received yagitive and encouraging feedbacks.

Overview of Solar Workshops conducted by GERMI.

Sr.  Workshop Dates Remarks
1. Solar Professione 20-24 Dec. 2011 In partnership with TRA
Workshop (5 days) international

(25 Participants)

2. Solar Technical Workshop 21-24 Mar. 2011 Guest Lecturers:
(34 Participants) (4 days) - Arvind KarandikarDirector,
Nexus Energytech Pvt. Ltd.

3. Solar Technical Workshop 23-26 May. 2011 ~ Prof. P. S. Deodh‘a@harir_nan,
(30 Participants) (4 days) Aplab Group of Companies

- Anil Imartey Intertek

- Ashish MathurUnderwriters
Laboratory

- S.D. SinglSukon Energy
(previously with Lanco)

- Deepak PrajapatiCare
Ratings

4, Solar Technical Workshop 8-11 Aug. 2011
(36 Participants) (4 days)
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5.4 Please provide a lestimonial that you would allow us to use in our promotional materials. (Please write couple of sentence)
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Some pictures of the GERMI Training Workshops.
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