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Summary of Terminal Evaluation

1. Outline of the Project

Country: India Project title: Research Partnership for Application of
Low Carbon Technology for Sustainable Development

Issue/Sector: Cooperation scheme:

Energy Efficiency / Climate Change Technical Cooperation (SATREPS)

Division in charge: Industrial Development | Total cost: (as of Terminal Evaluation)

and Public Policy Department Approx. 276 million JPY

Period of (R/D): Partner Country’s Implementing Organization:

Cooperation 12" March, 2010 The Energy and Resources Institute (TERI)
Project Period: Supporting Organization in Japan:

May 2010 ~ March 2014 Institute for Global Environmental Strategies (IGES),
Kyoto University (KU)

1-1 Background of the Project

India has experienced continuously high economic growth in recent years, and meanwhile energy
demand has increased dramatically. According to the document entitled “Integrated Energy Policy
Document (2006)”of the Planning Commission of India, if the current annual economic growth rate of
8-9% is to be maintained till the year of 2030, the supply of primary energy would be required to triple,
while an estimated six-fold increase in the supply capacity of electric power is considered
indispensable. With the increase of energy supply and demand, the environmental burden is growing.
For example, those obsolete power facilities are not only poor in generating efficiency, but also
problematic in environmental aspect in that they discharge more hazardous substances causing
environment pollution as compared with those newly developed environment-friendly facilities.
Moreover, with the emission of Green House Gas (GHG) like CO; tending to increase sharply, India has
become one of the largest CO, emitter in the world. It is apprehended that GHG emission in India
would be soaring proportionately to the rapid growth of economy.

Accordingly, the introduction of low carbon technologies (LCTs) become an urgent task to reduce or
mitigate the emission of CO, expected to further increase drastically in the near future. In this regard, it
is desirable to adopt applicable international technologies and establish them domestically. With this
view, the Government of India (Gol) requested the Government of Japan (GoJ) to support the
implementation of “Research Partnership for Application of Low Carbon Technology for Sustainable
Development” (hereinafter referred to as “the Project”) under Science and Technology Research
Partnership for Sustainable Development (SATREPS) program.

In the Project, with The Energy and Resources Institute (TERI) as counterpart on the Indian side,
Institute for Global Environmental Strategies (IGES) and Kyoto University (KU) jointly conduct the
research on the Japanese side. The period of cooperation is from May 2010 to March 2014.

As the remaining Project period became 6 months as of September 2013, this terminal evaluation was
implemented in order to identify the remaining tasks to be achieved by the end of the Project, and to
draw recommendations and lessons learned for future activities.




1-2 Project Overview

(1) Overall Goal

The applications of low carbon technologies are promoted.

(2) Project Purpose

A framework to promote low carbon technologies is proposed.
(3) Outputs

[Output 1]

Appropriate and promising technologies to achieve GHG reduction as co-benefit are identified.

[Output 2]

Effects of specialized low carbon technologies are evaluated through pilot projects.

[Output 3]

Facilitation measures considering stakeholders’ roles, institutional affairs and capacity building
systems are formulated.

(4) Inputs (at the time of Terminal Evaluation)
1) Japanese side:

a) Long-term expert: Two persons
b) Short-term expert: Approximately 52 persons, dispatched in 17 times from June 2009 to July
2013 (The 3 trips in 2009 were taken with budget from Japan Science and Technology Agency
(JST).)
¢) Equipment:
Gas Heat Pump (GHP) 2 units,
respectively including: Indoor unit, outdoor unit, pipe joint, transformer
Equipment Cost: GHP 2 units approx. 21 million JPY
Electric Heat Pump (EHP) 2 units,
respectively including: CO; refrigerant electric heat pump, heat exchangers for hot and cold water
system, water circulation pumps (hot and cold side), Control board
Equipment Cost: EHP 2 units approx. 69 million JPY
d) Counterpart Trainings in Japan: 7 persons (thirteen times in total)

Indian side:

a) Assignment of Counterparts: 18 persons in total (including three full-time researchers)

b) Provision of facilities: Daily necessities, office spaces and other relevant facilities for
Japanese experts, depending on needs.

¢) Local cost: 8.1 million INR (approx. 13 million JPY) (Including estimation untill Project end)

2. Evaluation Team

Members of (1) Mr.Toru KOBAYAKAWA (Leader)
Evaluation Team Advisor, Industrial Development and Public Policy Department, JICA
(2) Mr. Shunta YAMAGUCHI (Cooperation Planning)
Special Advisor, Industrial Development and Public Policy Department, JICA
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(3) Mr. Hiroshi ISHIZATO (Evaluation Analysis)
Senior Consultant, Esperanza Co., Ltd.

(4) Dr. Kenji YAMAJI (SATREPS Evaluation Leader)
Programme Officer (Low-Carbon Energy System Area), Research Partnership
for Sustainable Development Division, JST

(5) Ms. Misato UNOSE (SATREPS Evaluation Planning) , Assistant Programme
Officer, Research Partnership for Sustainable Development Division, JST

Period of Review | September 29th to October 12th, 2013 | Type of Evaluation: Terminal Evaluation

3. Results of Evaluation

3-1 Summary of Achievements
(1) Output 1: Fully achieved
1) In view of the needs of India, LCTs with cross-sectorial characteristics and applicable to
energy-intensive processes, appropriate / applicable LCTs relevant to Indian conditions available in
Japan were identified. Therefore, the Indicator, “Appropriate / applicable low carbon technologies
relevant to Indian conditions available in Japan in terms of technology cooperation are listed” has
been fully achieved.
2) Suggestions on the improvement of GHP and EHP technologies are put forward and reflected in
the draft final report (DFR®). Therefore, the Indicator, “Improvements of relevant low carbon
technologies are documented” has also been fully achieved.

(2) Output 2: Partially achieved

1) Impact assessment report for GHP and EHP is in the process of development and documentation of
experience and knowledge acquired so far from the detailed study (DS’) and baseline study is
reflected in the DS reports and the DFR. Therefore, the Indicator, “Number of pilot project
documentation listed in Japanese low carbon technologies”, which actually refers to the completion
of the Final Report, is considered to be partially achieved.

2) The tentative results of analysis as of August 2013 show that CO, reduction by GHP is expected to
be 30-40% as compared to existing A/C, while that of EHP is to be 30-50% as compared to existing
systems like boiler and chiller. Therefore, the Indicator, “Amounts of CO, reductions by
demonstration of technologies™ is considered to be almost achieved, as the tentative results need
only to be further justified by more data arising from the operation of the pilot projects.

(3) Output 3: Partially achieved
Recommendations regarding the facilitation are now in the process of finalization. Although the
tentative recommendations have been formulated and reflected in the DFR, further elaboration
based on the results of pilot projects are needed. Accordingly, the Indicator, “Measure to facilitate

low carbon technology transfer from Japan to India taking into consideration the technology needs,

® Draft of the final report which will be finalized by the end of the research project.
" Report which is submitted to SME selected for pilot project. It is based on in-depth site investigation, and provides details about how to
customize the proposed technology to fit to the condition of the investigated site as well as the expected impact.
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opportunities and barriers” is regarded to be partially achieved.

(4) Achievement of Project Purpose:

Partially achieved as of the end of September 2013, and expected to be fully achieved by the end
of March 2014.

Against the Verification Indicator of Project Purpose, “Recommendations/ suggestions regarding
the promotion of low carbon technologies as co-benefits are published”, achievements are
identified as follows:

1) Although the pilot projects are still in the process of implementation, the framework with
recommendations / suggestions for promoting LCTs based on the results and knowledge acquired
so far is in the making, and the Final Report, though still in draft, is expected to be published
subsequently.

2) The other publications of research results relevant to the Project are listed below:

- Publications of research papers and other writings: 6 (1 research paper , 5 other writings)®
- Presentations in international and domestic academic conferences: 8 (international 4, domestic 4)
- Verbal presentations in international and domestic academic conferences: 20 (India 18, Japan 2)

3-2 Summary of Evaluation Results
(1) Relevance: Very high
1) Relevance to Indian Policy

The 12" Five Year plan (2012-2017) states the need of India to adopt low carbon strategy for
inclusive growth in order to improve the sustainability of its growth process and issues a list of
twelve focus areas including that of “Energy Efficiency Programs in the Industry”. It also stresses
that the industrial sector is one of the largest consumers of energy, and that improving the
efficiency of energy use is critical for energy security, improving industry profitability and
competitiveness, and reducing the sector’s overall impact on climate change.
The National Action Plan for Climate Change (NAPCC) lays out eight missions for the country to
fulfill through by 2017, and as part to them, the National Mission on Enhanced Energy Efficiency
(NMEEE) targets various energy efficiency concerns in the country including that of small and
medium enterprises (SME). While the SMEs accounts for about 45% of manufacturing output and
40% of exports of India, energy conversion processes in these companies remain inefficient.
Therefore, the Project’s purpose to promote LCTs focusing on SMEs is highly compatible to the
above-mentioned Indian policy.

2) Relevance to Japanese ODA Policy toward India

® 1 research paper: “Research on Application of Low Carbon Technologies in India” by Tomohiro Shishime, Yuki Shiga and Abdessalem
Rabhi, in 2011. (Environmental and Sanitary Engineering Research)
5 other writings (review paper, book, etc.): 1) “Environmental Issues and Sustainable Development in India” by Yasuhiro Sakai, Haruko
Ishikawa, and Yuki Shiga in 2009 (Environmental Management), 2) “Cooperation with Asian Countries (Summary)” by Kotaro Inoue
and Sawako Takeuchi (“Section Meeting of Energy, Science and Technology”,2011, Science Council of Japan), 3) “Climate Change
Remedies and Environmental Business in India” by Yuki Shiga in 2011 (Business i. ENECO December 2011), 4) “Chapter 6 :
Achieving Environmentally Sound Development in Asia through the Transfer of Low Carbon Technology”by Rabhi, A. and Shiga, Y.in
2012 (IGES White Paper 1V 2012), 5) “Technology Transferas a Measure to Tackle Global Warming in Asia” by Shiga, Y. and Rabhi, A
in 2012. (Policy Brief No19, IGES)
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The Project contributes to the following three medium-term policy objectives for India set in
Japanese FY 2007.

- Promotion of economic growth along with strengthening bilateral economic interactions

- Poverty reduction and social sector development

- Cooperation in the field of environment, climate change and energy

3)

As part of the actions taken to fulfill the above-mentioned policy objectives, JICA supports the
MSME Energy Saving Projects for two phases by providing financial assistance to MSMEs
through Small Industries Development Bank of India (SIDBI), and through refinance scheme of
SIDBI to Primary Lending Institutions and Non-banking Financial Companies, also providing
technical assistance to those financial institutions, thereby contributing to environmental
improvement, sustainable economic development.

The Project not only covers the field of environment, climate change and energy, but also
contributes to strengthening bilateral economic interactions through introducing Japanese LCTs to
India. It focused on Business to Business Technology Application, introducing Japanese LCT with
capacity building targeting especially the SMEs. Further, by improving energy efficiency, the
Project will be able to pave the way to identification of other co-benefits effects such as improving
work place environment. Therefore, its relevance to Japanese ODA policy toward India is very
high.

Relevance to the Key Points of India-Japan Energy Dialogue

The 7 Meeting of India-Japan Energy Dialogue between the Planning Commission of India and
MET]I of Japan also evidences the relevance of the Project. The Joint Statement of this meeting
states that “both sides decided to share information in the sectors where consumption of energy has
been growing in recent years, such as steel, cement, machine tools, inverter air conditioners and
transport, including in relation to SME”. Accordingly, the specific fields of LCT and the sectors for
application targeted in the Project all fit into the key points of the Dialogue.

(2) Effectiveness: High, with significant improvement since the start of pilot projects

Output 1 has been fully achieved, though there was a more than one year delay in the
implementation process of Activities under Output 1 due to various reasons.

The two Activities under Output 2 have been partially and mostly accomplished in spite of the fact
that the installation and start of operation in the GHP and EHP pilot plants were far behind
schedule at the time of Mid-term Review. Accordingly, the indicators set to verify the
achievements of Output 2 have almost been realized as of the end of September 2013.

The two activities under Output 3 have respectively been fully and partially achieved, while
Indicator 3.1 which requires the formulation of recommendations of measures to facilitate LCT
transfer is partially achieved, as the tentative results have been achieved and need only to be
further elaborated on based on the results of pilot projects. Therefore, Output 3 is partially
achieved and expected to be fully achieved by the end of the Project.

As a result of achievements in the above-mentioned Outputs and Activities, the Project Purpose
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has been partially achieved by September 2013 and is expected to be fully realized by the end of
March 2014.

(3) Efficiency: Significantly improved and satisfactory

The efficiency of the Project has improved towards the end of the Project and is satisfactory
considering the challenges of matching Japanese LCT and Indian SME’s demand. However, the
process of identifying suitable LCTs and pilot SMEs relevant to Output 1 took more time than
initially envisaged and delayed more than one year from the original plan, which has affected the
subsequent implementation of Output 2 and 3.

Despite the delay occurring at the early stage of the Project as well as its unfavorable influence on
the subsequent stages, efficiency has been largely improved owing to the joint efforts of all
concerned parties of the Project, the effective functioning of the cooperative research framework
and the project implementation and monitoring system, the efforts made by the two sides to
promote information sharing, and especially the strong commitment of C/P to the Project.

(4) Impact: Expected to be high subject to the achievement of the project purpose

The outreach and dissemination activities have led to greater awareness of clean technologies
available in Japan among business associations and SMEs in India. The presentations made in
seminars and especially the annual Energy Forums about the project in India, workshops conducted
at cluster level and visit by Japanese experts have resulted in this change. The information of the
project has been covered by the Indian newspapers and media which has attracted the interest of
other business associations. In addition, the project highlight has been placed in the internet, and
has been made widely known to SMEs through the online platform SAMEEEKSHA (Small and
Medium Enterprises: Energy Efficiency Knowledge Sharing). The results of the GHP pilots were
also published as a case study in SAMEEEKSHA newsletter which is shared with the stakeholders
at a large scale. The dissemination activities will be scaled-up once the results from the pilot
projects are available.

However, as the soaring price of natural gas is posing a threat to the adoption of GHP technology
in India, the trend of gas price is an uncontrollable external factor worthy of close monitoring.

(5) Sustainability: Potentially high
1) Organizational Aspect

After the implementation of pilot projects, concerned SMEs as well as local engineers continuously
learn and maintain the equipment for day to day operation. Discussion has started seriously how to
approach to relevant policy makers and private sectors.

The exit strategy needs to be developed by the end of the project in order to sustain and
disseminate the LCT introduced widely. The research partners, IGES and TERI are expected to
make efforts to secure resources for activities like awareness raising, capacity building and
additional feasibility studies to identify potential for technology diffusion.
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2) Financial Aspects
The feasibility studies revealed the high initial cost of LCTs and availability of regular
after-services as key issues. These aspects cannot be solved under the Project framework.
However, the Project can emphasize the necessity of addressing the issues by efforts both from
Japanese producers as well as Indian and Japanese policy makers.
It is encouraging that some international assistance agencies like UNIDO and Climate Works
Foundation (USA) have visited TERI to express their interest in the Project. Meanwhile, TERI has
contacted government agencies other than those member agencies of JCC, such as Ministry of
Micro, Small, Medium Enterprises (MoMSME) to inform them of the Project outcomes.

3) Technical Aspects
TERI engineers have gained the practical knowledge sufficiently through joining the field survey
with Japanese experts, including the initial assessments of various technologies in terms of their
applicability to the Indian conditions. Through real time implementation of LCTs under the
existing SMEs, Indian engineers have many opportunities to develop and sustain their technical
capacities.
Training workshops and on-the-job training need to go further to teach them knowhow of
trouble-shooting in addition to the preventive knowledge of *“dos and don’ts” and daily
maintenance. Activities related to best operation practices in CAs and IFs need to be taken forward
appropriately for further dissemination given the large scope of energy savings and GHG
reductions in this regard.
The knowledge that TERI has acquired through this project can be utilized for the implementation
and promotion of LCTs and practices through its regular energy audits and related projects in the
industry sector.

3-3 Factors Contributing to the Progress of the Project
(1) Factors Related to Planning
No contributing factors were found related to the planning of the project.

(2) Factors Related to the Implementation Process

Close and collaborative relations between Japanese experts and Indian C/Ps have facilitated the
catching-up process of the Project’s implementation since the time of Mid-term Review.

As C/P on the Indian side, TERI is playing an indispensably important role in the Project with a
commendably strong sense of ownership. The contribution made by TERI includes not only
participating in the implementation of project activities under all the three Outputs, but also
undertaking the responsibility of management and monitoring regarding the pilot projects,
including the work of coordination between the Japanese side and SMEs on the Indian side.
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3-4 Factors Affecting the Progress of the Project

(1) Factors Related to Planning
Insufficient basic information collection prior to the commencement of the Project accounts for
the necessity to familiarize Japanese experts to Indian SMEs through a preliminary field survey
which could not produce concrete results at the initial stage, thus leading to the delay in the
achievement of Output 1.

(2) Factors Related to the Implementation Process
The project’s implementation planning and schedule management did not seem to be well
performed at the initial stage, which resulted in the failure to shorten the period of delay.

3-5 Conclusion

The project has demonstrated two advanced low carbon technologies (EHP and GHP) from Japan at
SME units in India. Initial analyses show that the energy savings are in the range of 30-50%. The
benefits of the technologies —in terms of energy savings (reduced energy costs) and reduced carbon
emissions will be further confirmed after additional data collection. The soft technologies studied shall
also offer many opportunities to reduce energy consumption in SMEs at relatively low costs. The
Project has very high relevance with Indian and Japanese policies, addressing Indian SMEs’ needs for
enhancing energy and cost savings by introducing Japanese low carbon technologies.

On the other hand, implementation of the Project was much delayed especially during the first half
due to various reasons. During the second half after the mid-term review, progress has been improved
including the pilot project implementation and data collection. However, with only six months
remaining up to the end of the project period, even more intensive activities would be required in order
to fully achieve the project purpose. To this end, it is imperative not only to draw and disseminate
lessons learned from the pilot project but also to develop capacities of the project stakeholders for
ensuring project sustainability.

3-6 Recommendations
(1) Compilation of the Final Report

During the remaining project period, the findings and recommendations to introduce, replicate and
disseminate advanced LCTs to SMEs in India shall be compiled and finalized in the final project report.
It is important to clearly specify the implementation process which the project had taken, in order to
draw lessons from joint research efforts under actual LCT applications. Regarding hard LCTs namely
EHPs and GHPs, it is strongly recommended that the project continues to collect necessary data from
project sites to conduct more precise data analysis which shall lead to development of MRV protocols.
For soft LCTs such as induction furnace and air compressor system, it is recognized that the capacity
building activities have been widely conducted, and SMEs are expected to adopt the proposed best
operation practices. However quantitative evaluation needs to be performed to confirm the actual
impacts of these activities. Compiling the outputs of this joint research shall lead to future scientific and
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academic documentation and shall contribute to the achievement of the project purpose.

(2) Enhancing Activities for Future Replication and Dissemination of LCTs

In order to create awareness on the benefits of the LCTs, and their applicability in different industries,
a series of workshops/ seminars at cluster and state levels and feasibility studies in different industrial
applications are needed. IGES and TERI may plan to carry out dissemination exercise in the future with
cooperation from other project partners including the private sector technology suppliers from Japan.

For future replication and dissemination of LCT’s and best practices, technical aspects such as
innovation and cost reduction potential shall be explored with financial aspects such as identification of
payback periods and necessary incentives. Moreover, the possibility of utilizing other incentives
schemes shall be investigated (e.g. credit lines provided by SIDBI). These recommendations shall be
made together with identification of specific roles and responsibilities of related stakeholders.

(3) Ensuring Sustainability of Pilot Projects

The EHPs and GHPs installed at the SME’s shall be utilized as a showcase, therefore, it would be
important that this new technology is utilized at the pilot sites even after the completion of the project.
In order to secure the sustainability of this technology, there shall be more emphasis on the capacity
building for SMEs to conduct trouble-shooting by themselves. Other options, such as making Z
maintenance contracts, including supervision activities and provision of spare parts, between SMEs and
suppliers shall also be explored with necessary facilitation by TERI and IGES.

3-7 Lessons Learned
(1) Customization of LCTs

The LCTs that were customized in Japan require further fine tuning after their installation and
implementation in the pilot sites in India. Therefore the study of actual operation conditions at the
initial stage of the project and follow up services after commissioning shall be required.

(2) Institutional Arrangements

TERI and industrial associations played an important role to identify potential SMEs and to facilitate
the adaptation of LCTs. Therefore, a strong local partner with relevant networks is critical for the
success of the project.

(3) Consensus Development

For smooth implementation and effective project management in Science and Technology Research
Project, it is necessary to set consensus-based targets, clarify verifiable indicators and share them with
stakeholders at the initial stage of the project.
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MINUTES OF MEETING
ON
THE JAPANESE TECHNICAL COOPERATION FOR THE PROJECT
FOR
RESEARCH PARTNERSHIP FOR THE APPLICATION OF LOW CARBON
TECHNOLOGY FOR SUSTAINABLE DEVELOPMENT

The Terminal Evaluation Team (hereinafter referred to as “the Team™) organized by the Japan
International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Toru
KOBAYAKAWA visited the Republic of India (hereinafter referred to as “India”) from 29®
September till 12 October 2013 for the purpose of conducting a terminal evaluation on the
Project for Research Partnership for the Application of Low Carbon Technology for Sustainable
Development (hereinafter referred to as “the Project”).

During its stay in India, the Team had 2 series of discussions, exchanged views, and compiled
a joint terminal evaluation report (hereinafter referred to as “the Report™) with the authorities
concerned of the Government of India over the matters for the successful implementation of the
Project.

As a result of the discussions, both sides agreed upon the matters referred to in the document
aftached hereto.

New Delhi, October, ! | , 2013

/J\E-—“} jfsz w go/bi,,’“ :

Mr. Toru KOBAYAKAWA Myr. Girish SETHI

Leader Director

Japanese Terminal Evaluation Team Industrial Energy Efficiency

Japan International Cooperation The Energy and Resources Institute
Agency India



ATTACHMENT

1. Confirmation of the Terminal Evaluation Report

Both sides confirmed that the Report is proper, and accepted the recommendations mentioned
in the Report. The Report shall be reported to the Joint Coordinating Committee (JCC) and
confirmed by the JCC, which shall be organized on Qctober 15" 2013,

Attachment: Terminal Evaluation Report



Attachment 1

Joint Terminal Evaluation Report
on

Research Partnership for Application of Low Carbon Technology
for Sustainable Development

October, 2013
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Abbreviation

A/C
ADB
ATFL
ALCT
BEE
CA
Crp
DFR
DS
DSDS
EE
EHP
EMS
FS
GHG
GHP
Gol
Gol
IF

¥
IGES
INR
IPR
JCC
JICA
JST
KEA
LCT
LoCARNet
MCCIA
MM

Air Conditioner

Agian Development Bank

Association of India Forging Industry
Application of Low Carbon Technology
Bureau of E11ergy Efficiency
Compressed Air System

Counterpart

Draft Final Report

Detailed Study

Delhi Sustainable Development Summit
Energy Efficiency

Electric Heat Pump

Energy Management System

Feasibility Study

Greenhouse Gas

Gas Heat Pump

Govermment of India

Government of Japan

Induction Furnace

Institute of Indian Foundrymen

Institute for Global Envitonmental Strategies
Indian Rupee

Inteliectual Property Right

Joint Coordinating Committee

Japan International Cocpsration Agency
Japan Science and Technology Agency
Kolhapur Engineering Association

Low Carbon Technology

Low Carbon Asia Research Network
Maharashtra Chamber of Commerce, Industries and Agriculture
Minutes of Meeting

iv
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NMEEE
MNRE
MoEF
MoMSME
MOU
MRV
MSME
NAPCC
ODA
O&M
PDM
PHD

PO

RD

REA
SAMEEEKSHA
SATREPS
SIDBI
SME
TERI
UNIDO

National Mission on Enhanced Energy Efficiency

Ministry of New and Renewable Energy

Ministry of Environment and Forest

Ministry of Micro, Small, Medium Enterprise

Memorandum of Understanding
Measurement, Reporting and Verification
Micro, Small, Medium Enterprise
National Action Plan for Climate Change
Official Development Assistance
Operation and Maintenance '
Project Design Matrix

Punjab, Haryana, and Delhi

Plan of Operation

‘Record of Discussion

Rajkot Engineering Association

Small and Medium Enterprises: Energy Efficiency Knowledge Sharing

Science and Technology Research Partnership Program
Small Industries Development Bank of India

Small and Medium Enterprise
The Energy and Resources Institute

United Nations Industrial Development Organization



Chapter 1 Outline of the Evaluation Study
1.1 Background
1.1.1 Research Outline

India has experienced continuously high economic growth in recent years, and meanwhile energy
demand has increased dramatically. According to the document entitled “Integrated Energy Policy
(2006)of the Planning Commission of India, if the current annual economic growth rate of 8-9% is to
be maintained till the year of 2030, the supply of primary energy would be required to triple, while an
estimated six-fold increase in the supply capacity of electric power is considered indispensable, With
the increase of energy supply and demand, the eavironmental burden is growing. For example, it has
been observed that the energy and environmental performance of SMESs in general in India is far lower
than the large enterprises. Moreover, with the emission of Green House Gas (GHG) like CO, tending to
increase sharply, India has become one of the largest CO, emiiters in the world. It is apprehended that

GHG emission in India would be soaring proportionately to the rapid growth of economy.

Accordingly, the introduction of low carbon technologies (LCTs) becomes an urgent task to reduce or
mitigate the emission of CO, expected to further increase drastically in the near future, In this regard, it
is desirable to adopt applicable international technologies and establish them domestically. With this
view, the Government of India (Gol) requested the Government of Japan (Gol) to support the
implementation of “Research Partnership for Application of Low Carbon Technology for Sustainable
Development” (hereinafter referred to as “the Project”) under the form of Science and Technology

Research Partnership for Sustainable Development (SATREPS) project.

In the Project, with The Energy and Resources Institute (TERI) as counterpart on the Indian side,
Institute for Global Environmental Strategies (IGES) and Kyoto University jointly conduct the research
on the Japanese side. The period of cooperation is from May 2010 to March 2014,

The Project aims at accelerating the application of Japanese LCTs in India by developing strategies,
which include identification of appropriate Japanese technologics for Greenhouse Gas (GHG)
reductions in India, improvement of demand side energy management capabilities and knowledge
sharing of low carbon technology (LCT) available in Japan. In particular, the research combines
several surveys on energy comsumption of Indian energy-intensive small and medium enterprises
(SME), investment opportunities, and success factors to introduce these technologies through the

selected pilot projects.
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1.1 2. Background of the Evaluation Study .
In accordance with the JICA Guideline, the Terminal Evaluation was conducted 6 months prior to the
end of the Project in October 2013. It aims at reviewing the Project progress, assessing the
achievement level of outputs and providing recommendations for the firther realization of the Project
outputs and the Project purpose in the remaining cooperation period. In particular, the evaluation was
conducted from the viewpoint of Five Evaluation Criteria (1.e. Relevance, Effectiveness, Efficiency,
Impact and Sustainability), while the achisvements and issues of the Project were evaluated from the
viewpoint of science and technology advancement with the participation and cooperation of members

as observers from Japan Science and Technology Agency (JST).

1.2  Objectives and Components of the Evaluation Study

The objectives of the Terminal Evaluation are as follows:;

1) To examine fhe extent of achievements of the project in terms of the project purpose and
outputs.

2) To discuss various issues of the project as well as the way forward for the remaining period of
the Project.

3) To prepare and agree on the evaluation report based on the findings of the evaluation study.

1.3 Members of the Terminal Evaluation Team
The Terminal Evaluation Team, (hereafter refer to the Team), consists of three parties. i.¢., 1) JICA
/IST, 2) TERI, and 3) IGES.

Members of JICA and JST

S

Te Leader Advisor

1 | MrToru
KOBAYAK AWA Energy and Mining Division 1
Energy and Mining Group
Industrial Development and Public Policy Department
Japan International Cooperation Agency (JICA)
2 | Mr. Shunta Cooperation Special Advisor
YAMAGUCHI Planning Energy and Mining Division 1
Energy and Mining Group
Industrial Development and Public Policy Department
Japan International Cooperation Agency (JICA)
3 | Mr. Hiroshi Evaluation Analysis | Consultant,
ISHIZATO Esperanza Co., Ltd.




4 | Dr. Kenji SATREPS Planning | Programme Officer (Low-Carbon Energy System Area),
YAMAIJI & Evaluation Research Partnership for Sustainable Development
Leader Division, JST
5 | Ms. Misato SATREPS Planning | Assistant Programme Officer,
UNOSE & Evaluation Research Partnership for Sustainable Development
Division, JST

Members of The Energy and Resources Institute (TERT): Implementing agency of the Project in Indian

side

1 rish Sethi ] ‘ Director,
Research Team Leader | 1ydustrial Energy Efficiency Division

2 | Mr Prosanto Pal Deputy Research Team { Senior Fellow,

Leader Industrial Energy Efficiency Division
3 | Mr Gaurav Sharma | Research Planning 1 Research Associate,

Industrial Energy Efficiency Division

Members of Institute for Global Environmental Strategies (IGES): Tmplementing agency of the Project
in Japaneseside —_—
o TR R R T 5 ﬁ@l&f R
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1 | Dr. Yutaka Research Team Leader | Director-General
SUZUKI Kansai Research Centre
2 | Mr Kinaki SUDO | Deputy Research Team | Deputy Director-General
Leader Kansai Research Centre
3 | Dr. Akio Research Planning 1 Senior Policy Advisor
TAKEMOTO Kausai Research Cenire
4 | Dr. Abdessalem Research Planning 2 Senior Policy Researcher, Task ManagerKansai
RABHI Research Centre
5 | Mr. Yoshio Research Planning 3 Director
SHIZUKUISHI Kansai Research Cenire
6 | Mr. Yuki Research Planning 4 Researcher
SHIGA Kansai Research Cenire

1.4 Process and Scheduie of the Evaluation

As a framework of the evaluation work, Evaluation Grid was prepared based on available document on
the project. Questionnaire for C/P was used to efficiently conduct discussion on respective issues. The
Evaluation Grid was filled with the findings and information from the interviews, questionnaire and
relevant reports. The schedule of the study and the list of interviewees are shown in the following
tables. C

(Consultant) 1225Leave Narita (JL749) —1735
Mon | Meeting with JICA Office,

Meeting with TERI on Terminal Evaluation

Tue | Meeting with TERT on Terminal Evaluation

Wed | 1555Leave Delhi (9W7083) — 1810Arrive at Mumbai
1850Leave Mumbai (9W7135) — 1955Arrive at Rajkot

03 Oct. | Thu | Interviews with Delta and Jagdish (GHP SMEs)




Interviews with SMEs of IF cluster and CA diﬁster
1545Leave Rajkot (OW7206) — 1650Arrive at Mumbai
1750Leave Mumbai (9W311) — 2000Arrive at Delli

05 Oct,

Sat

Information Compilation and preparation of the report

06 Oct.

Sun

Information Compilation and preparation of the report
(Mr. Yamaguchi, Mr. Yamaji, Ms. Unose)
1225Leave Narita (JL749) —1735Arrive Delhi

07 Oct.

Mon

Meeting with JICA office
Meeting with TERI on Terminal Evaluation
Courtesy call on Director General of TERI, Dr. Pachauri

08 Oct.

Tue

0950Leave Delhi (AI864) — 1035Arrive at Chandigarh
Visit and interview with Milkfed (EHP SME)
(Mr. Kobayakawa) 1225Leave Narita (JL749) —1735Arrive Delhi

09 Oct.

Wed

0810Leave Chandigarh (9W7125) — 0855Arrive at Delhi
Meeting with TERI on Terminal Evaluation (Revision of MM and Report)

10 Oct

Thu

Meeting with TERI on Terminal Evaluation (Workshop and Revision of MM)

11 Oct

Fri

Report to JICA office
Report to Japanese Embassy
1935Leave Delhi {J1.740)

12 Oct

Sat’

0655Arrive at Narita

1.5, List of Personnel Visited by the Evaluation Team

<IGES> .
Dr. Yutaka SUZUKI Director-General, Kansai Research Centre
Mr Kinaki SUDO .
Deputy Director-General, Kansai Research Centre
Dr. Akio TAKEMOTO

Senior Policy Advisor, Kansai Research Centre

Mr. Yoshio SHIZUKUISHI

Director, Kansai Research Centre

<Magkawa CO., Ltd >

Mr. Hidehiro KITAYAMA Leader of Sales Group, UNIMO Commercialization Unit
<Yanmar CO., Ltd>

Mr, Teruji KANEKO Senior Manager, Solution Group, Engineering Department

Mz, Yuji IKENISHI

Marketing Group, Overseas Market Development Department

<TERI>
Dr. R K PACHAURI Director General
Mr Girish Sethi _
Director, Industrial Energy Efficiency Division
Mr Prosanto Pal Senior Fellow, Industrial Energy Efficiency Division
Mr Gaurav Sharma. Research Associate, Industrial Energy Efficiency Division
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Mr, Ananda Mohan Gos Fellow

<Indian SMEs>

Mr. Nilesh Makadia CEQ, Jagdish Technocast Pvt, Ltd

Mr. Mehul Patel
Director, Delta Technocast Pvt. Lid

Mr. Sachin Patel Director, Delta Technocast Pvi. Lid
Mr. Sanjeev Sharma General Manager, Milkfed Ltd.
Mr. Harjinder Singh Deputy Manager, Milkfed Ltd.

1.6 Methoedology of the Evaluation

The evaluation was conducted in the following steps:

(1) Verification of Performances

The degree of accomplishments of the Project namely, Inputs, Activities, Outputs and the

Project Purpose were verified with reference to Objectively Verifiable Indicators described in

the Project Design Matrix (PDM). For this purpose, data and information were obtained

through questionnaires, interviews, meeting with project target groups, and visiting target

areas, etc.

- Are” inputs” made as planned in Plan of Operation (PO) ?

- Are “outputs” produced as planned?

- To what extent has the “project purpose” been achieved and is the “project purpose”
-achievable by the end of the project period?

- How is the prospect for achieving the” overall goal”?

(2) Verification of the Project Implementation Process

The process of the Project and Important Assumptions in PDM were examined.

- Are activities - conducted as planned? If delayed, clarify the issues and
countermeasures, )

- How has technological transfer been conducted?

- Has implementation and monitoring system been functioning well?

- Has communication between Japanese experts and Indian C/P been getting on well?

- Can the ownership of Indian C/P be identified in terms of staff assignment, awareness
of the Project, and budget allocation?

- What are the factors promoting or hindering the project?

| %

Uy



(3) Evaluation by the Five Evaluation Criteria as shown below

- Referring to the project reports (Record of Business visits to India, Technology Profile,
Internal Survey Reports, Detail Study reports, Annual reports, and presentation
materials) .

- Interview with key informants (TERI, and Japanese experts,) and questionnaire survey
based on the Evaluation Grid.

- Site visit to the pilot SMEs (SMEs adopting technologies of GHP and EHP).
As the evaluation was conducted six months before the end of the Project, the primary
focus was on the prospect for realization of the project purpose, the efficiency and the

sustainability of the Project.

(1) Relevance -Are the “project purpose” and “overall goal” still compatible with the
needs of the beneficiaries, priorities of India and Japan’s policy?

-Is the implementation of the Project appropnate in terms of strategy.
and approach?

-Is there any complementarity between the Project and those of other
international assistance agencies?

(2) Effectiveness -Has any benefit to the beneficiaries or the society generated by the
Project been identified? _
-Are the “outputs” sufficient for achieving the “project purpose”?

-Are there any “outputs” that need boosting to achieve the “project
purpose”?

(3) Efficiency - How can the amount of “inputs” be cut back to produce the same
“outputs™?
- Are the “inputs” being utilized properly to produce “outputs™?

-Are the “activities” appropriate for achieving the “outputs”?

(4) Impact -What positive and negative effects, either direct or indirect, has the
implementation of the Project had?
-Are there effects of the Project spreading out beyond its target area?

-Are there effects of the Project generated beyond expectation?

(5) Sustainability -Is it expected that the effect of the Project will sustain after the end of
© | the Project, judging from the aspects of government support as well as
financial, organizational and technical capacity?

-To ensure self-reliance afier the Project ends, what aspects of the
Project need to be strengthened in the remaining cooperation period?

(4) Verification of the Implementation Status Regarding Actions Responding to the
Recommendations and Lessons Mentioned in the Mid-term Review

Recommendations put forward by the Mid-term Review Team include the following issues:

% O



- Desirable way of capacity building

- Improvement of pilot project implementation

- Monitoring and verification of energy conservation effect

- Promotion of project activity reporting and information sharing

- Strengthening of schedule management

In addition, it was pointed out as the lesson learned that clarification of the agreed object and
its verifiable indicators and making them known to all concerned parties at an earliest possible
stage are important for project management. Accordingly, implementation status of actions
taken in response to the above-mentioned recommendations and lesson needs to be verified in
the Terminal Evaluation so as to propose new recommendations for the implementation of the

remaining tasks of the Project.

Chapter 2: Outline of the Project

The Master Plan of the project which was agreed on RD is as follows. During the Terminal Evaluation,
both parties agreed not to revise the contents as activities and outputs have been in line with the
original Master Plan. However, the Plan of Operation (PO) was revised based on the progress as of
September 2012,

2.1  Overall Goal

The applications of low carbon technologies are promoted.

2.2 Project Purpose

A framework to promote low carbon technologieé is proposed.

2.3  Outputs
1. Appropriate and promising technologies to achieve GHG reduction as co-benefit are
identified.
2. Effects of specialised low carbon technologies are evaluated through pilot projects.
3. Facilitation measures considering stakeholders’ roles, institutional affairs and capacity

building systems are formulated.

2.4 Activities
1.1. Study and analyse technologies and relevant conditions of supply side
1.1.1. Identification of candidate low carbon technologies especially related to small medium
gnterprises

1.1.2. Assess the co-benefit of the energy/GHG reduction potential of each technology

(A



1.1.3. Clarify relevant issues (e.g. energy saving, cost, payback, applications, IPR etc.)

regarding each Japanese technology

1.2, Study and analyse needs of the technology and relevaut conditions of demand side
1.2.1. Study the present technological level, energy consumption and potential for application
in India of the technologies proposed

1.2.2 Stndy of Indian local conditions and need of modifications in proposed technologies

1.3. Select the appropriate technologies to be applied in India
1.3.1. Shortlist the appropriate Japanese technologies including those to be applied in the pilot
projects.

1.3.2. Make modifications/improvements in short-listed technologies

2.1. Pilot projects

2.1.1. Identify potential industrial and commercial users in India willing to undertake
demonstration

2.1.2. Design of research framework involving private sectors and the establishment of the
collaborative team

2.1.3. Study the feasibility of proposed projects keeping in view the specific requirements and
existing conditions at the site of the end-users in India

2.1.4. Implement pilot projects on low carbon technologies in India

2.1.5. Measure, monitor and evaluate pilot projects (e.g. GHG emissions, energy savings,
financial viability and environmental performance)

2.1.6. Analyze and verify environmental, economical and social impacts

2.2, Capacity building related to pilot projects
2.2.1. Design the capacity building programs
2.2.2. Select at least 100 engineers and managers from SMEs in India.
2.2.3, Practice the capacity building through pilot projects

2.2.4. Conduct documentation of the capacity building programs

3.1. Review existing practices regarding low carbon technology transfer/application
3.1.1. Collect fundamental information regarding stakeholders, institutional affairs, and
capacity building programs.
3.1.2, Analyze existing practices related to technology transfer/application
3.1.3. Idenﬁfy accelerating factors and bamiers regarding low carbon technology

transfer/application

%



3.2. Formulate application scheme of low carbon technologies in India
3.2.1. Identify roles of stakeholders
3.2.2. Clarify essential institutional affairg
3.2.3. Recommend the establishment of a capacity building system
3.2.4, Suggest an integrated facilitation system

3.2.5. Conduct workshops and seminars for mutual understanding, and dissemination



Chapter 3: Inputs Provided by the Project
3.1. Inputs from Japanese Side
3.1.1 Provision of Local Costs
The Japanese side allocated the total amount of INR 13,106,063 during April 2010-July 2013.

Budget Support from JICA

{(Unit: INR)
gg:::non 2,304,460 2,607,270 227,416 5,139,146
Air Fare 161,702 594,745 1,018,475 531,650 2,306,572
Travel Cost
(other than 127,894 489,161 899,430 464,966 1,981,451
air fare)
Honorarium
(other than 325,418 049,118 1,657,551 405,116 3,337,203
staff)
Meetings 93,485 18,037 43,169 154,691
Subcontract
to Local 100,000 87,000 187,000
Consultant
Total 615,014 4,430,969 6,300,763 1,759,317 13,106,063

3.1.2 Dispatch of Experts

JICA bhas dispatched long-term and short-term experts for the project. The number of short-term

experts dispatched to the project, and their working days are summarized in the following table.

Description and duration of the short-term experts® assignments are summarized as follows.

Short-term Experts

2009

2010 8

2011 17

2012 12
2013(until July 2013) 8

Note: Activities done in 2009 were financed by JST.
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Description and Duration of Short-term Experts’ Assignments

200ILIA Y] 200N 144 4] SCOPR Y] Z0oenzas 3
Z0CPA9M03| 2000008716} 1] 2008/12i20| ZOOSNWAA 3| _20i002014]_z010020] [}
| "zovemens| zomsmens S| 20050W0| 200p0n1E] 11| 2009AINL| 2SRINA 4
F it proect discusslans wih TERE, information colletion [ Zowan | sooenineg &
STSUER,Tomos & | seenini| zeeening %
MITAZULL Kola___ [VisibvgReercher WA 2009n1ma 4
[ANAYAMA, Yanubwo  |VistmgResexther 201802714] 201002719 &
Y 2010
Fellow E}nqmdﬂh;pnﬁiwn\dwﬂmdc Z016APAE]_2010A5N] 9] _2010/1026] 201010730 5[ _zeienzni] Boidizas Bl T
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SUZUEL, Yataka Director Gl m“;}:’;l““ ICC, confimmatin alandidals lechnchogetand meatlog [ o0y al sonmnef 7
9UDO, Kinlhi Deputy Dketor [ S =S of oumm| senminsf 7
ITAKEMOTO, Akio | Senior Poticy Adviser fﬂ"ﬁ‘_"x‘;““‘“mc‘mr‘“”‘"“‘m‘””"““d"‘“h""“'“"""“’ 2unm| 2onnnsf 2
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VisdingResauche  [Medingwith pilct cie SMEe rapanding installition of equipraent, e 3| 20130908) 201240225 21|
Felloa rnudy on Lhe improvement oTapplisd kechnologas and meeling wth TERI | 2002A%13| 20521023 7|
VistngReeadier | inspecion of deiivered OILP equipnment and witness of mstalltion, £ ] |
Viiting ection SLOLD eflipmait op &M ion slalté kAG Lediniall ruppert [ 2o006.] 2oumez) 9
VistmgResearcher Inspection ol GHP equipmmi op erstion shalus and focknicd support
i Tectminatadrisory, mpnenty bulding snd rening
Resesrcher [Inzp ectien and (allow-up &[ OHP & EHP equyment peration, de,
it h {inspection snd loliow-up of EHP equipment op ertlon 9| 2013072)| 2013072 8
[ETTAYALA, Hidehio |VitimgResearcher  Jinspadion nd iolow-up 6] EITP equipment op aalion B R G
[EGASHIRA, Hipud_|VisimgResearch Tddneres EHP squipmet. wnd witness of naubtion, +10 2013903 |_ 263/67008 E |
[EAWANISHL, Kchel [Fellow [Inspection of deirered EXIF equip mart. s0d r tness of mstl i ion, & ZoIEhTZe| zu?}ﬁ?«ﬁ} 3 |

Two long-term experts have been assigned for project coordination and administration for each of two

successive periods respectively since January 2011, and the second one will work till the end of the

Project.

Long-term Experts

Mr, Hideshi MARUTA

2011.1~2013.2

Ms, Miki MATSUO

2013.3~2014.3

Total

3.1.3 Field Visits by Counterpart (C/P) Personnel to Japan

11



The number of C/P’s personnel having visited Japan is seven in total. They attended meetings,

international symposium, and visited several companies utilizing LCTs.

List of C/P Personnel Having Visited Japan

TY 2009
2009/11/02 to
1 |Prosanto Pal Senior Fellow  [2009711/07 |1 JICA-JST-IGES-TERT Mecting
2. IGES - TERI - Industries Meeting (Pilot Project, technology needs and seeds incl presemtation)
5 [PawenKumar Ressarch ;gggﬁﬂﬁ to 13, Visit to operating factories regarding: . ) '
Tiwar Associate a) Energy management system, b) Ventiation system in the actual operating factory
3 |Mili Majumdar Associate 2009/13/17 to (1. IGES - TERI - Industries Meeting {commercial building policy, energy saving policy, ete, in India)
Jum Director 2009/11720 |2, Visit to company regarding electric power related system in Japan
Yy 2010
201007113 to ; fé‘;igﬁim  Meeting
1 [Prosanto Pal Senior Fellow 2010/07/14 s . .mg .
3. Visit to organization and comparty regarding:
a) Potential LCT, b) Energy conservation case and presentation on "Energy Conservation"
1. International Symposium (incl. presentation)
ne a Seniar Fellow 2. IGES-TERI Meeting
el and Director 2011/03/01 to |3, Visit operating factorics and sites regarding:
2011/03/08 a) Experimental site for Virtually Zero CO2 Emissions - Research Building
 b) Gas-related technology (Energy Technology Center) c) Electric heat purp refated technologies
3 |Prosanto Pal Senior Fellow " d) Ventilation fan
FY 2011
- . Senior Fellow  12011/07/25 to 1. IGES-’IE.RI Mecun_g regarding applicable tfa?lmo!ogy selection and resc:'lmh alran'gcmcnt
1 |Girsh Sethi , 2, Information collecttion and exchange of opinions with Japzness comparnies regasding LCT
and Director 2011/G7/30 I N L
3. Listening to lectures on Japanese energy conservation activitiss
FY 2012
1 |Girish Sethi Senior Fellow  2012/07/22 to |1. IGES-TERI Meeting regarding implementation of pilot projects
and Director 2012/07/25 |2, Participation as a panelist in the symposium jointly held by IGES & TERI
A . Senior Fellow 2013/03/24 to
2 |Giwish Sethi and Direotor __|2013/03/28
3 D, Ramesh Fellow . .. . . .
1. IGES-TERI Meeting regarding implementation of IF pilot projects
Pawan Kumar Research A . . Ay
4 Tiwasi Associate 2. Training aimed to learn basic knowledge relevant to the project activities
x o 2013/03/24 to |3. Information collzction regarding Japanese casting industry through visits to the foundries.
5 |Gaurav Sharma Aescafwc' 2013/03/29 |4, Discussions regarding the general situation of the Project and existing issues,
SS80CIRIC
Research
6 |E Nand Gopal [———

3.1.4 Worksheps

The following workshops were conducted in order to disseminate the LCTs towards various SME

clusters and to confirm the demand and interests of SMEs.

B Q T &)}
06 July 2011 | Electric Heat Pump (EHP) Technology MCCIA (Maharashira
Chamber of Commerce,
Industries and Agriculture)
Pune, Maharashtra
27 July 2011 | Experts Workshop on Promoting LCT Application in Asia with | Yokohama
India as the Point of Focus (International Symposinm)
15Dec 2011 | Interactive seminar with cluster manufacturers on Gas Heat Pump | Rajkot, Gujarat
(GHP) / Induction furnace
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22 Dec 2011 App ication of LCTs for Sustainable Deve plﬁeﬁ ) N ar ré&esilm'

>

20 Jan 2012 Application of LCTs for Sustainable Development (on EHP) PHD (Punjab, Haryana, and
Delhi )  Chamber of
Commerce and Industry,
Chandigarh

22 Jan 2012 Awareness programime in Rajkot clnster Seminar on Compressed | Rajkot, Gujarat
Air (CA)

23 July 2012 | Potential for Japan-India Technological Cooperation towards | Yokobama
Sustainable Development (Symposium for the 60° Anniversary
of Japan-India Diplomatic Relations Establishment)

19 Dec 2012 | Explanation of the Project and awareness-building regarding | Kolhapur, Maharashira
Japanese LCT: Induction Furnace (IF)

12 June 2013 | Awareness seminar for forging cluster in Pune ori Compressed | Pune, Maharashtra
Air (CA) (for Indian Forging Industty Association and Pune
Chamber of Commerce, Industries and Agriculturc)

15 June 2013 | Training Workshop on Japanese LCT: CA (for TERI researchers) | Delhi

24 July 2013 | Experts Workshop on Promoting the Application /Transfer of § Yokohama
Japanese LCTs in Indian SMEs

3.1.5 Provision of Machinery and Equipment
The procurement of GHP and EHP equipment had beer finished respectively by February and July
2013. The list of major equipment is as follows. Detailed list is enclosed in ANNEX 3.

i

iy

) CO.refrigerant electric heat pump
2) Heat exchangers for hot and cold water system
3) Water circulation pumps (hot and cold side)
4) Control board

1) Indoor unit
2) Outdoor unit
3) Pipe joint

4) Transformer

3. 2. Inputs from Indian Side

3.2.1 Assignment of Counterpart Personnel
Executing agency is TERI as agreed in the RD. The following persomnel are assigned to this Research
Project. So far, TERI has altogether assigned nineteen researchers to the Project cumulatively, and
currently thirteen of them remain the members of the project team with three of them being full-time

staff for the Project.

List of C/P Personnel Assigned to the Project

. Project Manager,
1 R K PACHAURI May2010- Till date Director General, TER
Project Co-Manager, Director &
2 Girish SETHI May2010- Till date Senior Fellow, Indusirial Energy
Efficiency
3 Prosanto PAL May2010- Till date frea g:f;‘;‘:;y‘% ggﬁ:ﬁgyF"‘n"w’
4 P Sridhar May2010- May 2012 Fellow, Industrial Energy

i3
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CHIDAMBARAM

Efficiency (Until May 2012)

Research  Associate, Industrial

5 Stuti NARAYAN May2011 - April 2012 Energy Efficiency (Until February
2012)
6 N VASUDEVAN May2010-Till date Senior Fellow, Industrial Energy
Efficiency
Research  Associate, Industrial
7 1P Suresh KRISHNA. May2010- Jan 2012 Energy Efficiency (Until January
2012)
8 Ananda Mohan GHOSH | May 2010~ Till date Fellow, ~— Industrial — Hnorgy
Efficiency
9 Pawan Kumar TIWARL | May2010- Till ate Assocate Fellow, Industrial Energy
Efficiency
10 Sahil MALHOTRA August 2010- April 2012 Rescarch _ Associate,  Industrial
Energy Efficiency
1 Upinder Singh DHINGRA | Tan2010- Till date Research — Associate,  Industrial
Energy Efficiency
12 Gaurav SHARMA* March 2012 - Till date Reseawch _ Associate,  Industrial
Energy Efficiency
13 Shitij KAKKAR* Sep 2012- Till date Rescarch _ Associate,  Industrial
Energy Efficiency
14 Jitendra Kumar :
SRIVASTAVA Angust 2012- November 2012 | Research  Associate, Industrial
. Energy Efficiency
15
Vivek SHARMA March 2013- Till date Research  Associate, Industrial
Energy Efficiency
16 Chetan Kumar Jul 2013- Till date
SANGOLE* Fellow, Industrial Energy
Efficiency
17
E Nand GOPAL, - February 2013- Till date Resecarch  Associate, Industrial
Energy Efficiency
18
Sachin KUMAR August 2013 - Till date Fellow, Industrial Energy
Efficiency
19
D RAMESH May 2010 - Till date Fellow, Industrial Energy
Efficiency

Note: 1. *Engaged as full time research associates in the project, involvement of other members are part time.

3.2.2 Local Cost

2. The Research associates of No.5,.12 and 13 were partially fanded by the JICA Team.

Large part of inputs from TERI is in-kind contribution. Approximately 25 million INR, which consist

of cost of human resources, meetings, utility, communication and fransport etc., for the Project were
contributed by TERI.

14



3.2.3 Relevant Seminars and Workshops Conducted by TERI

TERI also made efforts to disseminate the research output through various events, The result is shown

as follows. There were active discussion afler the presentation by TERI and IGES as Japanese LCT

were new to audiences.

53

orksh

February 2010 | 3" Indo Japan Energy

Forum TERI

18 Nov. 2010 Energy audits and Application of Low Carbon Japanese New Delhi
conservation — Technologies in India: an overview
Sustainable initiatives and .
presentation of case l;g;inted by Prosanto Pal , Senior Fellow,
studies

06 July 2011 Electric Heat Pump (EHP) | Presented by P Sridhar Chidambram and Pune
Technology Japanese experts

15 Dec 2011 Cluster seminar on Gas Presented by Prosanto Pal and Japanese Rajkot
Heat Pump (GHP) / experts
Induction furnace

22 Dec 2011 Application of LCTs for Presented by Girish Sethi and Prosanto Pal, Noida
Sustainable Development | TERI and Japanese expert Mr Yuri Ikenish
{ on GHP)

20 Jan 2012 Application of LCTs for Presented by Girigh Sethi, TERI and Japanese | Chandigarh
Sustainable Development | expert
(on EHP)

22 Jan 2012 Awareness programine in | Presented by Prosanto Pal, TER] and Japanese | Rajkot
Rajkot cluster Seminaron | expert
Compressed Air (CA)

31 Jan 2012 4™ Indo Japan Energy Presented by Prosanto Pal, Senior Fellow, New Delhi
Forum TERI

19 Dec 2012 Awareness-building Presentation by Prosanto Pal, TERI and Kolhapur
regarding Japanese LCT: | Japanese expert
Induction Furnace (IF)

31 July 2012 National Summit on Presented by Prof. Suzuki, D.G IGES-KRC New Delhi
Energy Efficiency in
MSME

31 July 2012 National Summit on Presented by Girish Sethi, Director Industrial | New Delhi
Energy Efficiency in Energy Efficiency Division TERI
MSME

12 June 2013 Awareness seminar on Presented by Prosanto Pal, TERI and Japanese | Pune
Compressed Air experts

15
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1 September 2013

PR et

| 4% Indo Japan Energy
Forum

Presented by Prosanto Pal, TERT and Dr Rabhi
Abdessalem, IGES-KRC

New Delhi

(4) Coordination and Research

1) Field visits by the Time of Mid-term Review

Field visits conducted by TERI until September 2012

eriod Narie & Positio D . Purpy
06/04/2011 - | Stuti Narayan (Research Surat, Gujarat Site visits for identifying the potential for
09/04/2011 Associate) J cogencration system
25/04/2011 - Pros'anto Pal {Senior Fellow) . o o
Stuti Narayan (Research Surat, Gujarat Site investigation
28/04/2011 A
Associate)
Ananda M. Ghosh (Fellow) .
29/04/2011 - ) Firozabad, Uttar | .., . . .
30/04/2011 Narasimhan Vasudevan Pradesh Site investigation at glass industry clusters
(Fellow)
Sridhar Chidambaram (Fellow)
12/06/2011 - . Pune, . L
16/06/2011 imam Prasad (Research Maharashira Site investigation for heat pump
ssoclate)
Prosanto Pal (Senior Fellow)
05/07/2011 - | Sridhar Chidambaram (Fellow) | Pune, Site investigation for heat
12/07/2011 | Stuti Narayan (Research Maharashtra & pump
Associate)
09/12/2011 - | Upinder Singh (Research . . e . ,
12/12/2011 e Rajkot, Gujarat | Pre mission visit for collect site information
14/12/2011 - . , . o _—
21/12/2011 Prosanto Pal (Senior Fellow) Rajkot, Gujarat | Site investigation
Chandigarh,
27/12/2011 - | Upinder S Dhingra (Research Mohali ,and L o .
03/01/2012 Associate) other locations Pre mission visit to collect site information
Punjab
Chandigarh,
Mohali ,and
19/01/2012 - | Gaurav Sharma (Research other locations, -
25/01/2012 | Associaie) Punjab s A L)
Ahmedabad,
(Gujarat
Chandigarh . .
19/01/2012 - | Girish Sethi (Director of Mohali and To attend the discussions on Research
: . : Partmership project / field visits and meetings
21/01/2012 Industrial Energy Efficiency) other locations, for PS Missi EHP dai
Punjab or PS Mission on gnd Compressed air
Chandigarh EHP and Air Compressor PS Mission,
19/01/2012 - | Upinder S Dhingra (Research Mohali ,and Conducting EHP workshop and
22/01/2012 Associate) other locations, | accompanying Japanese experts to selected
Punjab sites
) . To conduct a workshop on Best Operating
gg}{g }ﬁgg g%lgslulggﬁ;) L gEy Rajkot, Gujarat | Practices for Compressed Air systems,
industrial visits in the Rajkot clusters.
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23/01/2012 - Ahmedabad, Meetings with foundry units and Japanese
25/01/2012 Prosanto Pal (Senior Fellow) Gujarat experts in Rajkot and wrap-up meeting with
Rajkot, Gujarat | EHP team in Ahmedabad.
18/03/2012 - Upinder 8 Dhingra (Research
Associate)Gauray Sharma Chandigarh Follow up meeting for EHP DS mission
20/03/2012 .
(Researcl: Associate)

} Chandigarh Detailed study for project implementation,
ey Gauray SR e Ahmedabad, field visits, discussions with plant
12/04/2012 Associate) Gui

ujarat management

. . . g Detailed study for project implementation,
04/04/2012 UpmdF SR Chandigarh field visits, discussions with plant
05/04/2012 Associaie)

management
Gitish Sethi (Director of Detailed study for project implementation,
04/04/2012 Industrial Energy Efficiency) Chandigarh field visits, discussions with plant
management |
Meetings for FHP pilot project MoU follow
27/05/2012 - | Gawav Sharma (Research ' | Chandigarh up. Feedback from SMEs in and around
28/05/2012 | Associate) & Chandigarh for soft technologies and capacity
building
Girigh Sethi (Director of
01/08/2012 Indusirial Energy Efficiency) Ahmedabad, Meetings for EHP pilot project MoU follow
Gaurav Sharma (Research Gujarat up.
Associate)
03/08/2012 - | Gaurav Sharma (Research ] . . . _
04/08/2012 Associate) Chandigarh Meetings for EHP pilot project MoU signing,
01/09/2012 - | Jitendra K. Srivastava (Research . . Preliminary mission for GHP baseline
10/09/2012 Associate) Rajkot, Gujarat measurement
02/09/2012 - . . . Preliminary mission for GHP baseline
05/09/2012 Prosanto Pal (Senior Fellow) Rajkot, Gujarat measurement

The Project employs the local coordinator in Rajkot in order to contact with SMEs more attentively.

2) Field visits after the Mid-term Review
Field visits conducted by TERI from September 2012 fo October 2013 are listed as follows:

32 i0 Déstinitio
23/09/2012 - Gaurav Shanma (Research Anand Site visit
24/09/2012 Associate) (Almedabad),
Gujarat
26/09/2012 - Gaurav Sharma (Research Rajkot GHP baseline measurement
01/10/2012 Associate)
01/16/2012 Gaurav Sharma (Research Chandigarh Meetings for EHP pilot project MoU signing.
Associate) :
30/102012 - Gaurav Sharma (Research Anand Installation of measurement equipment and
02/11/2012 Associate) {Ahmedsgbad) | discussions on EHP installation in Anand
04/11/2012 - Gaurav Sharma (Research Chandigarh Installation of measurement equipment and
07/11/2012 Associate) discussions on EHP installation in Chandigarh
14/11/2012 - Gaurav Sharma (Research Chandigarh MoU signed in Chandigarh
15/11/2012 Associate)
02/12/2012 - Gaurav Sharma (Research Anand Installation of measurement equipment and
07/12/2012 Associate) (Ahmedabad) | discussions on EHP installation in
Chandigarh,
17
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10/12/2012 - Upinder S Dhingra (Research Chandigarh Accompanying Japanese experts to
14/12/2012 Associate) MILKFED gnd conducting measurements
16/12/2012 - Prosanto Pal (Senior Fellow) Kolhapur Kick-off meeting, site visit, awareness
20/12/2012 workshop
17/12/2012 — E Nand Gopal (Research Kolhapur, Preliminary visit of three foundries for
20/12/2012 Associate) Maharashtra Induction furnace mission with IGES
14/01/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
15/01/2013 Associate) Chandigarh and discussion with senior
management at MILKFED
16/01/2013 - Gauray Sharma (Research Anand Accompanying EHP Detailed Study Mission
19/01/2013 Associate) (Ahmedabad)
31/01/2013 - Ananda Mohan Ghosh (Feilow) Rajkot, Meetings with SMEs to carry out pre-
02/02/2013 Gaurav Sharina (Research Gujarat installation inspection and discussions on test
Associate) run plan of GHP in both sites
05/02/2013 - E Nand Gopal (Research Kolhapur, Data collection of three foundries for
07/02/2013 Associate) Maharaghira Induction furnace mission
09/02/2013 - Gaurav Sharma (Research Rajkot Inspection and installation, test run of GHP
12/02/2013 Associate)
14/02/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
15/02/2013 Associate) Chandigarh and discussion with. plant
personnel and senior management at
MILKFED
09/02/2013 - Ananda Mohan Ghosh (Fellow) Rajkot, Inspection, installation, test mn and
23/02/2013 Gujarat commissioning of 5 GHP systems in Jagdish
Technocast and 2 GHP systems in Delta
Technocast.
16/02/2013 Gaurav Sharma (Research Anand Pre-survey for EHP Measurement Mission
Associate) (Ahmedabad)
20/02/2013 Gaurav Sharma (Research Rajkot Accompanying Japanese mission to Rajkot
Associate) and measurements at the sites
26/02/2013 Gaurav Sharma (Research Anand Accompanying Japanese mission to Anand
Associate) (Ahmedabad) | and measurements at the Amul site
02/03/2013 Gauray Sharma (Research Anand Technical discussions on EHP with the Anul,
Agsociate) {Ahmedabad) ' '
07/03/2013 Ananda Mohan Ghosh (Fellow) Chandigarh Meeting with SME (Verka Milk Plant,
Chandigarh) to discuss about tank fabrication,
GA diagram of EHP installation and follow up
Mission of IGES team on March.
06/03/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plani,
08/03/2013 Associate) Chandigarh and disenssion with plant
personnel and senior management at
MILKFED
17/03/2013 — Ananda Mohan Ghosh (Fellow) Anand, Meeting at Anml Milk Plant at Anand and
23/03/2013 Gaurav Sharma (Research Gujarat and Verka Milk Plant at Chandigarh with GM
Associate) Chandigarh R&D at head office of both units and
discussed about tank fabrication, GA diagram
of EHP installation and follow up schedule for
EHP commissioning plan.
18/3/2013 - Prosanto Pal (Senior Fellow) Ahmedabad Site visits
19/3/2013
20/03/2013 - Upinder S Dhingra (Research Chandigarh Accompanying Japanese experts to
21/03/2013 Associate) MILKFED fir status review of pre-installation
work and discussion with plant personnel and
senior.management at MILKFED
18
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24/03/2013- Gaurav Sharma (Research Kobe Japan
29/03/2013 Associate) gas heat pumps and electric heat pump, site
visits and discussion on upcoming activities
09/04/2013 -~ E Nand Gopal (Research Kolhapus, Getting consent letter from three foundries for
11/04/2013 Associate) Maharashtra implementation of Kaizen activity under
Induction furnace mission
11/04/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
12/04/2013 Associate) Chandigarh, review progress of pre-
installation work and discussion with plant
personnel and senior managementat
MILKFED
01/05/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
03/05/2013 Associate) Chandigarh and discussion with plant
personnel and senior management at
MILKFED
02/05/2013 — Gaurav Sharma (Research Chandigarh. Meeting at Verka Milk Plant at Chandigarh
03/05/2013 Associate) with GM R&D at head office of the unit and
Ananda Mohan Ghosh (Fellow) discussed about progress on preparatory work
on EHP instaliation and follow up schedule
for EHP commissioning plan,
08/05/2013- Gaurav Sharma (Research Anand Status of preparatory work, discussion and
09/05/2013 Associate) follow up with plant management for material
procurgment
16/05/2013 Ananda Mohan Ghosh (Fellow) Chandigarh Meeting with SME (Verka Milk Plant) to
) discuss about progress on preparatory work on
EHP instaliation, piping work, tank
modification and follow up schedule for EHP
commissioning plan. Held discussion on the
nipple position and marking of the same
completed.
18/05/2013 - Ananda Mohan Ghosh (Fellow) Rajkot, Inspection and performance stady of installed
21/05/2013 Gujarat GHP systems in Jagdish Technocast and Delta
Technocast.
20/5/2013 Prosanto Pal (Senior Fellow) Rajkot Site visit to Jagdish and Delta (Rajkot) for
GHP study with Japanese experts
23/05/2013 - Upinder S Dhingra (Research Chandigarh Status review of pre-EHP installation work
24/05/2013 Associate) and plant, Chandigarh and discuission with
senior management at MILKFED
25/05/2013 - E Nand Gopal (Research Kolhapur, Discussion about Kaizen manual with two
26/05/2013 Associate) Maharashtra foundries under Induction furnace mission
28-05-2013 Gaurav Sharma (Research Chandigarh Preparatory work status and follow up for
Associate) EHP installation and commissioning mission
03/06/2013 - Upinder 8 Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
04/06/2013 Associate) Chandigarh, review progress of pre-
installation work and discussion with plant
personnel and senior management at
MILKFED
06-06-2013 Gaurav Sharma (Research Mumbai Shipment Inspection at Indian port
Associate)
10/06/2013- Gaunrav Sharma (Research Pune Compressed air mission in Pune
11/06/2013 Associate)
12/6/2013 - Prosanto Pal (Senior Fellow) Pune Site visit to for workshop and meetings with
13/6/2013 Japanese expert on compressed gir systems
13-06-2013 Gaurav Sharma (Research Chandigarh On-site inspection for EHP at Milkfed
Associate) '
15
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Ananda Mohan Ghosh (Fellow) Rajkot, [1] Inspection, trouble shooting and
29/06/2013 Gujarat and performance monitoring of 5 GHP systems in
Chandigarh Jagdish Technocast and 2 GHP systems in
Delta Technocast as per the plan in the
mission.
[2] Installation and test run of EHP system at
Milikded as per the plan in the mission.
17/06/2013- Gaurav Sharma (Research Chandigarh Installation and commissioning of EHP at
21/06/2013 Associate) Milikfed |
21/06/2013 - E Nand Gopal (Research Kolhapur, Discussion about Kaizen manual with two
22/06/2013 Assaciate) Maharashtra foundries under Induction furnace mission
26/06/2013- Gaurav Sharma (Research Chandigarh Handover and test run of EHP at Milkfed
28/06/2013 Associate)
27/6/2013 — Prosanto Pal (Senior Fellow) Rajkot Site visit to for (a) follow-up on GHP
01/7/2013 ~ performance and (b) site-visit to GHP site of a
SME delegation from Bangalore
02/07/2013- Gauzav Sharma (Research Anand Inspection mission EHP Anmd
03/07/2013 Associate) .
07/07/2013 - Upinder S Dhingra (Research Chandigarh Measurements at Verka Milk Plant,
08/07/2013 Associate) Chandigarh and discussion with plant
personnel at MILKFED
08/07/2013- Gauvrav Sharma (Research Anand Installation and commissioning of EHP at
12/07/2013 Associate) AMUL
11/07/2013 - E Nand Gopal (Research Kolhapur, Discussion about Kaizen manual appendix
12/07/2013 Associate) Mabharashtra with two foundries wnder Induction furnace
mission
15/07/2013 — Ananda Mohan Ghosh (Fellow) Anand, Mission on EHP installation and
26/07/2013 Gujarat commissioning in Anand.
24/07/13 - Gaurav Sharma (Research Anand, Test Run and commissioning of EXP at
26/07/13 Associate) Gujarat AMUL
01/08/2013 - Ananda Mohan Ghosh (Fellow) Chandigarh Visit to EHP site, Milkfed, Chandigarh to
02/08/2013 collect operational dala.
09/08/2013 — E Nand Gepal (Research Kolhapur, Visit to two foundries for introduction about
10/08/2013 Associate) Maharashtra manual by IGES under Induction furnace
mission
13/08/2013 - Ananda Mohan Ghosh (Fellow) Chandigarh Visit to EHP site, Milkfed, Chandigarh for
14/08/2013 trouble shooting and collect operational data
of EHP.
30/08/2013 - E Nand Gopal (Research Kolhapur, Discussion regarding MoU for implementing
31/08/2013 Associate) Maharashtra Kaizen activity manual
D Ramesh (Fellow)
02/09/2013 - Ananda Mohan Ghosh (Fellow) Chandigarh Visit to SME to discuss with management and
03/09/2013 operator about the experiences on EHP
operation and trouble shooting.
06/09/2013 Ananda Mohan Ghosh (Fellow) Chandigarh Visit to EHP site, Milkfed, Chandigarh for
trouble shooting of EHP.
07/09/2013 — E Nand Gopal (Research Kolhapur, Discussion regarding implementation of
08/09/2013 Associate) Maharashtra Kaizen activity manual
D Ramesh (Fellow)
10/09/2013 ~ E Nand Gopal {Research Kothapur, Discussion regarding Japan mission
11/09/2013 Associate) Maharashtra
D Ramesh (Fellow)
16/09/2013 - Ananda Mohan Ghosh (Fellow) Chandigarh Visit to EHP site, Milldfed, Chandigarh for
17/09/2013 cleaning of water heating PHE and trouble
shooting of EHP.
20
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16/09/13 —
18/09/13

Associate)

Ciiéndjgar11

Visit to EEP site, Milkfed, Chandigarh for
cleaning of water heating PHE and trouble
shooting of EHP,

16/9/2013 —
22/9/2013

Prosanto Pal (Senior Fellow)

Rajkot

Site visit to Rajkot for (a) meeting with
Jagdish and Delta on evaluation cuestionnaire,
(b) feedback on performance of the units, (c)
test for gas leakage, and (d) discuiss
dissemination of the technology with industry
association

02/10/13 ~
04/10/13

Gaurav Sharma (Research
Associate)

Rajkot,
Guiarat

Visit to GHP sites with evaluation Mission to
interact with management and operator about
the GHP system and the ALCT project and
collect feedback about the pilot project with
GHP technology and operational data on GHP
performance,

05/10/2013

E Nand Gopal (Research
Associate)

Kolhapur,
Maharashtra

Discussion regarding Passport issue of
foundry manager w.r.t. Japan mission

02/10/2013 -
04/10/2013

Ananda Mohan Ghosh (Fellow)

Rajkot,
Gujarat

Visit to GHP sites with evaluation Mission to
interact with management and operator about
the GHP system and the ALCT project and
collect feadback about the pilot project with
GHP technology and operational data on GFP
performance.

08/10/2013 -
09/10/2013

Ananda Mohan Ghosh (Fellow)
Gaurav Sharma (Research
Associate)

Chandigarh

Visit to SME with evaluation Mission to
interact with management and operator about
the EHP system and the ALCT project and
collect feedback about the pilot project with
EHP technology and operational data on EHP
performance.

The detailed list of major activities undertaken by TERI in the ALCT project is attached in ANNEX 4.
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Chapter 4 Achievements and Project Implementation Process

4.1 Achievements

4,1.1. Achievements of Qutputs

Achievements of the Project’s three outputs against verification indicators can be summed up as

follows: Output 1 has been fully achieved, while Output 2 and Qutput 3 are both partially achieved

against their respective indicators as of September 2013. Qutput 2 and 3 are expected to be fully

accomplished by March 2014, The following paragraphs give the details about achievements of

Activities under respective Outputs and the respective results of comparison between achievements and

indicators.

(1) Output 1: Appropriate and promising technologies to achieve GHG reduction as co-benefit

are identified

As the seen from the table below, all the three activities under Output 1 have been completed

entirely as of September 2013. However, due to the reasons to be explained in details later, the

completion of Activities under this Qutput turned out to be behind the original schedule.

Achievements of Activities under Qutput 1

1.1 Study and analy-séwtechnologles and
relevant conditions of supply side

- 100% had been accomplished by September 2013.

1.1.1. Identification of candidate low carbon
technologies especially related to small
medium enterprises

~ Identification process was jointly done by IGES and TERI.
- A short list with ten LCTs was drawn up as follows:

a) Micro cogeneration system

b) Electric Heat pump for industrial purpose

¢) Gas Heat pump for industrial purpose

d) Once through boiler

) Induction furnace (IF)

) Compressed air system (CA)

£) Energy management system (EMS)

h) Air conditioning system

j) Ventilation system

k) Amorphous transformer

1.1.2. Assess the co-benefit of the
energy/GHG reduction potential of
each technology

- The assessment work was done as reflected in the Draft Final Report
(DFR) and the Detailed Study (DS) reports of respective LCTs,

-~ A comparison of some of the shortlisted Japanese technologies with
other state-of-the art technologies available internationally was
prepared.

1.1.3. Clarify relevant issues {e.g. energy
saving, cost, payback, applications,
IPR ctc.) regarding each Japanese
teclmology

- Issues regarding COZ emission reduction, energy consumption
reduction and running cost reduction are dealt with in DS reports of
respective LCTs.

1.2, Study and analyse needs of the
technology and relevant ¢conditions of
demand side

- 100% had been accomplished by September 20173,
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Feasibility studies for several technologies including Micro co-

*  1.2.1. Study the present teclhnological

level, energy consumption and generation, induction furnace, compressed air system, and pre-
potential for application in India of the | feasibility and DS for EHP and GHP candidate sites were
technologies proposed conducted.

1.2.2 Study of Indian local conditions and
need of modifications in proposed
technologies

- In case of two EHP sites, the level of complexity, measurements
and modification required in the technology are far higher than
GHP. (Details are given in Section 4.2.1.) .

~ The above-mentioned studies are reflected in the DS reports of
respective LCTs.
1,3, Select the appropriate technologies to |- 100% bad been accomplished by September 2013,
be applied in India
1.3.1. Shortlist the appropriate Japanese In the 2™ JCC (Nov. 2011), GHP and EHP were selected as the
technologies including those to be targets for pilot projects with new equipment installation (hardware),
applied in the pilot projects. while IF and CA were selected as those for pilot projects with
' technical assistance without new equipment installation (software)
1.3.2. Make modifications/ improvements in Suggestions regarding modifications/improvements in short-listed
short-listed technologies technologies were put forward as reflected in the DFR.

Notes: 1. DFR (Draft of Final Report): Draft of the final report which will be finalized at the end of the research

project.
2. DS (Detailed stody report): Report which is submitted to SME selected for pilot project. It is based on*
in-depth site investigation, and provides details about how to customize the proposed technology to fit

to the condition of the investigated site as well as the expected impact.

Meanwhile, comparison of achievements to the indicators of Output 1 shows that the two indicators

have been attained.

Comparison of Achievements with Indicators of Qutput 1

1.1 Appropriate / applicable low carbon

technologies relevant to Indian | - Inview of the needs of India understood as LCTs with Fully
conditions available in Japan in terms | cross-sectoral characteristic and applicable to energy- Achieved
of technology cooperation are listed. |- intensive process, appropriate / applicable LCTs

relevant to Indian conditions available in Japan were
identified as shown in the previous table showing status
of Activiyl.1.1.

12 Improvements of relevant low | -Suggestions on the improvement of GHP and EHP Fully
carbon technologies are documented. | technologies are reflected in the DFR. Achieved

(1) Output 2: Effects of specialised low carbon technologies are evaluated through pilot projects.

Due to the delay in the completion of Output 1, the stait of Activities under Output 2 was also late from
the original schedule, Nevertheless, as a result of the efforts made by the project team aimed to regain

lost ground, major activities other than full data collection under Activity 2.1 (implementation of the



piiot projects) has been accomplished by September 2013, and major activities under Activity 2.2

(capacity building) has also been accomplished. Both of them are expected to be completed by the end

of the Project in March 2014.

Achievements of Activities under Output 2

2.1 Pilot projects

Major activities other than full data collection had been
accomplished by September 2013,

The task is expected to be fully accomplished by March 2014 subject
to the achievement of the items 2.1.4, 2.1.5, and 2.1 6.

2.1.1. Identify potential industrial and
commercial users in India willing to
undertake demonstration

Workshops/meetings were held with industry associations/individual

companies to share information about the benefits of the new

technologies and motivate them to take np demonstration projects on

selected technologices.

The following four companies are identified as target sites for the

pilot projects: -

<EHP>

a) Kaira District Co-op. Milk Producers’ Union Lid. (Anwl Dairy)

b) The Punjab State Co-op. Milk Producers’ Federation Litd.
(MilkFED)

<GHP>

¢) Delta Technocast Pvt. Lid.

d) Jagdish Technocast Pvt. Lid.

2.1.2. Design of rescarch framework
involving private sectors and the
establishment of the collaborative
team

IGES and TERIJ jointly prepared a detailed framework of pilot
project implementation support from Japan and India.

A collaborative team is in place and the two partaers jointly
coordinate with various stakeholders involved in the pilot projects.

2.1.3. Stady the feasibility of proposed
projects keeping in view the specific
requirements and existing conditions
at the site of the end-users in India

The Feasibility Study Report with various reports regarding both the
“hardware” and “software” {ypes of proposed pilot projects was
documented and shared with SMEs,

2.1.4. Implement pilot projects on Iow
carbon technologies in India

LCTs have been procured, customized and implemented. However the
trouble shocting measures need to be undertaken at the pilot sites,

2.1.5. Measure, monitor and evaluate pilot
projects (e.g. GHG emissions, energy
savings, financial viability and
environmental performance)

The work of data collection, measurement and analysis is in progress.
The baseline and post-implementation data from the project sites are
collected by using monitoring equipment from Japanese suppliers.
Part of the results have been documented.

2.1.6. Analyse and verify environmental,
economic and social impacts

The work of impact analysis and verification is in progress.

As far as the effect of CO2 emdssion and primary energy
consumpticn reduction is concerned, the tentative results of analysis
as of August 2013 show that the reduction by GHP is expected to be
30-40% as compared to existing A/C, while that of EHP is 30-30%
as compared to existing systems like boiler and chiller.

2.2, Capacity building related to pilot
projects

Major activities had been accomplished by September 2013,
The task is expected to be fully accomplished by March 2014 subject
to the achievement of the items 2.2.3 and 2.2 4,

2.2.1. Design the capacity building

The capacity building programs for IF and CA are reflected in the

programs documents drafted respectively in March and June 2013,
2.2.2. Select at least 100 engineers and
managers from SMEs in India - The trainees include experts from TERI as well as managers of

SMEs under business associations like Rajkot Engineering
Association (REA), Marhatta Chamber of Commerce, Industry and
Agriculture (MCCIA), Association of Tndian Forging Industry
(ATFD), Kolhapur Engincering Association (KEA), Institute of Indian
Foundrymen (IIF), efc..

2.2.3. Practice the capacity building through

The work is in progress.
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pilot projects
2.2.4. Conduct documentation of the " |- The afore-mentioned DS reports and documents of various
capacity building programs workshops have been shared with all people concerned.
- With regard to IF in particular, the document “Kaizen Manual” is
being compiled in local language with an eye to improving O&M.

The extent of attainment regarding Output 2 can be estimated by comparing the achievements to
respective indicators as shown in the table below. Regarding Indicator 2.1, as the pilot projects are still
in the process of implementation, documentation of their results is yet to be finished. In the case of
Indicator 2.2, the tentative results of analysis based on the operation of pilot projects so far reach the
expected level of CO, reduction, though this tentative conclusion needs to be further verified by
results of analysis based on more data acquired from the operation of pilot project in a longer period.
As for Indicator 2.3, the actual number of researchers and operators trained on the operation of pilot

plants has well surpassed the number required by the indicator

Comparison of Achievements with Indicators of Output 2

154

2.1 Number of pilot project - Impact assessment report for GHP and EHP is in the
documentation listed in Japanese Iow | process of development. Partially
carbon technologies Achieved

- Documentation of experience and knowledge acquired
so far from the DS and baseline study is reflected in the

DS reports and the DFR. These reports and findings

shall be complied as a final report to achieve this

indicator,
2.2 Amounts of CO, reductions by - The tentative results of analysis as of August 2013 show Almost

demonstration of technologies. that CO2 reduction by GHP is expected to be 30-40% as Achieved
compared to existing A/C, while that of EHP is to be 30- | -
50% as compared to existing systems like boiler and

chiller.
- Researchers and engineers: 32 Fully
2.3 Numnber of researchers and operators Achieved
trained on the operation of pilot plant (3 | - Operators; 38

persons)

{(2) Output 3: Facilitation measures considering stakeholders’ roles, institutional affairs and capacity
building systems are formulated.

Activity 3.1 (review of existing practices) has been 100% accomplished by September 2013, while

Activity 3.2 (formulation of application scheme) is yet to be finalized based on the results of pilot

projects in progress, though the framework with tentative recommendations has already been

formulated.

Achievements of Activities under Qutput 3
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3.1 Review existing practices regarding
low carbon technology transfer/
application

- 100% had been accomplished by September 2013,

3.1.1. Collect fundamental information
regarding stakeholders, institutional
affairs, and capacity building
programs.

and reflected in the DFR.

- The relevant information has been collected witl the help of TERIL

3.1.2. Analyse existing practices related to
technology transfer/application

- The work of analysis has been completed and documented.

3.1.3. Identify accelerating factors and

- _This activity has been finished and reflected in the DFR.

3.2. Formulate application scheme of low
carhon technologies in India

- Most of the work had been accomplished by September 2013.

- The task is expected to be fully accomplished by March 2014 subject
to the achievement of the items 3.2.2, 3.2.3, 3.2.4, and 3.2.5.

3.2.1. Identify roles of stakeholders

the DFR.

- The respective roles of government, international assistance
agencies, and private companies have been identified and reflected in

3.2.2. Clarify essential institutional affairs

3.2.3. Recommend the establishment of a

- These activities have been finished and reflected in the DFR.
- However, as the pilot projects are still in the process of

capacity building system implementaf.'ion, these tentative recommendations and suggestions
3.2.4. Suggest an integrated facilitation are to be verified by new findings from the pilot projects and
system therefore subject to revisions for improvement.
3.2.5. Conduct workshops and seminars for |- This activity is in progress as planned.
mutual understanding, and
dissemination - The outputs of the Project have been disseminated through Japan-

LoCARNet and ADB.

India Policy Dialogues, India-Japan Energy Forum, international
conferences like DSDS, ISAP and international organizations like

The indicator3.1 for Output 3 which requires the formulation of recommendations of measures to

facilitate LCT transfer, is partially achieved, as the tentative results have been achieved and need only

to be finrther elaborated on based on the results of pilot projects.

Comparison of Achievements with Indicators of Output 3

e i

3.1 Measnre to facilitate low carbon
technology transfer from Japan io
India taking into consideration the
technology needs, opportunities and
barriers.

~Recommendations regarding the facilitation are now in
the process of finalization,

-Although the tentative recommendations have been
formulated as seen in the DFR, further elaboration based

on the results of pilot projects are needed. .

Partially
Achieved

(3) Activities to Be Accomplished in the Remaining Period of the Project

For all the Qutputs, the activitics yet to be accomplished in the remaining period of the Project include

the followings:

Remaining Tasks of Activities to Be Accomplisihed in the Rest of the Project Period .
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2.1.4, Implement pilot projects on low carbon technologies in
India

Strengthening maintenance and trouble-shooting
to ensure continuation of equipment’s operation

2.1.5. Measure, monitor and evaluate pilot projects (e.g. GHG
emissions, energy savings, financial viability and
environmental performance)

-Keeping on data collecting to ensure more
accurate and convincing analysis and verification.

2.1.6. Analyse and verify environmental, economic and social
impacts

-Finalizing the work of analysis and verification on
envirommental, economic and social impacts

2.2.3. Practics the capacity building through pilot projects

~Going ahead with capacity building through on-
site training to SME operators and maintenance
staff, training workshops for energy auditors and
workshops for other SMEs enfrepreneurs and
engineers,

2.2.4. Conduct documentation of the capacity building
programs

-Finalizing the work of documentation for
activities under 2.2.3,

3.2.2. Clarify essential institutional affairs

3.2.3. Recommend the establishment of a capacity building
system

3.2.4. Suggest an integrated facilitation system

-Finalizing the overall work on the construction of
a framework to facilitate transfer of LCTs from
Japan to India

3.2.5. Conduct workshops and seminars for muftual
understanding, and dissemination

-Going ahead with the Activity to further
disseminate the results of the Projects

4.1.2 Achievement of Project Purpose

The achievement of the Project Purpose measured against the indicator as seen in table below is

estimated to have been partially achieved by September 2013, and it is expected to be fully realized by

the end of March 2014, in view of the fact that the drafiing of recommendations regarding the

framework to promote transfer of LCTs is in progress and

be published for wider dissemination is high.

the prospect for the results of the Project to

Project Purpose: Recommendations/ -Although the pilot projects are still in the process
| A framework to suggestions regarding the | of implementation, the framework with Partially
promote low carbon | promotion of low catbon | recommendations / suggestions for promoting Achieved
technologies is technologies as  co- | LCTsbased on the results and knowledge acquired
proposed. benefits are published. so far is in the making, and the Final Report,
though still in draft, is expected to be published
subsequently. '

academic

-The other publications of research resuits relevant
to the Project are as follows:
a) Publications of articles and research papers : 6
(1 research paper, and 5 articles)
b) Presentations in intemational and domestic

(international 4, domestic 4)

conferences: 8
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¢) Verbal presentations in international and
domestic academic conferences: 20
(India 18, Japan 2)

4.2 Project Implementation Process

4.2.1 Progress of Activities .

(1) Delay in the Process of Identifying Suitable LCTs and Pilot SMEs

As pointed out in the Mid-term Review, the process of identifying suitable and p.ilot SMEs took more
time than initially envisaged and delayed more than one year from the original plan. This is accounted
for by the following three major reasons: The first one is the delay occurring in the process of
identifying appropriate LCTs and their applicability in India due to the necessity {o familiarize
Japanese experts to Indian SMEs through preliminary field survey at the initial stage, which
accordingly could not be expected to produce any concrete output. Meanwhile, it is also worth
mentioning that there would have been possibility to mitigate or even prevent such a delay if
implementation planning had been more careful and painstaking. The second one lies in the difficulty
of securing cooperation from SMEs, owing to the fact that nearly all the candidate pilot SMEs felt
uncertain about adopting the new technologies out of concern for the adverse effect on the existing
production process, and some of them were also concerned about the cost of import tariff, domestic
transportation and installation needed for the new equipment and some of them even backed down on
their previous promises to participate in the Project. This resulted in the necessity to undo the work and
hence the belated signing of MOU in the second half of 2012, The third one may be attributed to the
time-consuming screening process of identifying suitable pilot technologies. The screening process
considered various criteria, however the main elements were the following poinis; 1) Similar
tedhnologies commercially available in the Indian market were categorized as inappropriate for hard
technology demonstration (e.g. Amorphous Transformers, Compressors, Induction Fumace), 2)
Particular elements related to the Indian context proved to be unfeasible for certain technologies, for
instance the relatively high capital cost and operational cost were barriers for introduction of micro
cogeneration system, 3) The interest of Japanese suppliers could not be secured for other technologies
t!lat were identified as potential area for research. (e.g. AC system, ventilation system, once through

boilers)

(2) Efforts of Catching-up Made by the Project Team and Necessity of Further Close Monitoring
Nevertheless, thanks to the efforts of the project team and the effective functioning of the cooperative
research framework, the Project has shown signs of regaining lost ground since the Mid-term Review.

Persistent efforts made to convince the SMEs of the advantages of LCTs succeeded in securing the

FAS
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cooperation from four Indian SMEs for two GHP pilot projects and two EHP pilot projects. Installation

of equipment for GHP and EHP pilot projects respectively ended in February and June-July 2013, and,
| though already late because of the overall delay of the Project’s implementation in the previous stage,
all the concerned parties of the pilot projects have taken efforts to start operation and measurement
work early so as to acquire data needed for analysis and verification, Both parties are expected to
continue their best efforts to complete all the activitieg in order to achieve the project purpose as

scheduled in the original plan,

(3) Progress of Pilot Projects (Hard Technologies)

Despite the delay of commencement, the pilot projects (GHP and EHP) are in fair progress with
consistent data measurement and evaluation. However, these pilot projects face some difficulty during
their operation, Regarding GHP, the rise of gas prices (approx. 40% from the stage of the feasibility
study) has directly triggered the rise in operation cost which undermines the incentives for SMEs to
adopt this new technology. In addition, after the GHP installation and commissioning (during the
performance evaluation) it was observed that further customization is tequired to meet the
requirements. As for EHP, one of the sites experienced unexpected clogging of the heat exchanger on
the heating side, due to scale build-up. As of Oct. 2013, the scale has been removed and the heat pump
restored normal operation. The water quality is currently under inspection and further corrective
measures need to be taken.

1t is worth mentioning that In the case of pilot study for EHP (Electric Heat Pump) system, the level of
complexity, measurements and modifications required in the technologies are far higher than GHP (Gas
Heat Pump) system. EHP simultaneously produces heating and cooling, and thus having a potential to
connect two separate and independent systems {/.e., heating and cooling) together. However, in order to
maximize the efficiency of EHP, balance between heating and cooling demand had to be adjusted
taking account of production requirements and patterns etc. In addition, EHP was installed in two
factories: having already been in operation, which meant that EHP system had to be designed with
utmost efforts not to adversely affect the current factory production. Therefore, an actual measurement
was necessary to confirm these conditions in order to prepare detailed EHP design customized to these
two sites.

The data need to be continmuously collected; however, partial data can still be utilized with correction

factors.

(4) Dissemination of Soft Technologies
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Substantial progress has been made to disseminate soft technologies to SMEs, namely “Kaizen
Activities” for IFs and optimal operation management for CAs in order to reduce their energy intensity
and GHG emissions. It is recognized that quantification and verification of impacts is further necessary

to acquire reliable results.

4.2.2 Project Implementation and Monitoring System

Generally speaking, the implementation and monitoring system of the Project has been effectively
functioning,

Meetings of Joint Coordinating Committee (JCC) have been convened once a year so far to have
discussions and decision-making regarding major issues of the Project, Meanwhile, audio conferences
have been conducted once a week between TERI and IGES including the other members on the
Japanese side to confirm progress of the Project and to deal with specific issues occurring in the
process of the Project’s implementation, especially issues concerning operation of the pilot projects.

In addition, meetings among members of the Japanese team have also been held in a more flexible way
to handle whatever issues calling for solutions and this kind of meetings have been held eight times up
to now. Moreover, meetings between TERI and the Japanese side have been held during the period of
respective field studies. All the participants of the Project express their satisfaction with such an

arrangement,

4.2,3 Communication

Both the Japanese side and the Indian side have made considerable efforts to promote information
sharing, to improve understanding of the current situation of counterparts and to prevent negligence of
duty from happening. These efforts have mainly been made through regular meetings and relatively
frequent contacts between both sides as mentioned in the previous paragraphs. Particularly, it is worth
mentioning that the making of a mailing list including all the project members of both the Japanese and
Indian side has been an effective way to keep all the members abreast of developments of the Projects.

However, information sharing by the project team with the Japanese official dssistance agencies (JICA

and JST} still leaves much to be desired.

4.2.4 Ownership of Indian Side
As C/P on the Indian side, TERI is playing an indispensably important role in the Project with a
commendably strong sense of ownership. Currently fourteen staff members of TERI are assigned to the

Project, including the Direct General, Dr. Pachauri as the Project Manager, and three researchers as

7 by
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full-time staff members for the Project. The contribution made by TERI includes not only participating
in the implementation of project activities under all the three Outputs, but also undertaking the
responsibility of management and monitoring regarding the pilot projects, including the work of

coordination between the Japanese side and SMEs on the Indian side.

4.2.5 Technology Transfer

So far, technology transfer has been conducted smoothly in the GHP and EHP pilot project, and there
seems to be no difficulty for the pilot SMEs to learn and absorb the knowledge of daily maintenance.
Also, the pilot SMEs look satisfied with the way the Japanese technology providers respond to their
request for help regarding problems of technology and equipment itself.

However, it is worth mentioning that some managers of pilot SMEs hope to learn the knowhow of
trouble-shooting in the process of operation, i addition to the mere knowledge of preventive purpose
including “dos and don’ts”, The knowledge of trouble-shooting is scheduled to be taught to the Indian
SMEs through on-site training.In addition, the soft technologies like best practices in CAs and I¥s
recommended by Japanese experts are sought to have a huge potential for energy savings and GHG

mitigation. More training and dissemination will be useful in this regard.
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Chapter 5 Evaluation by Five Criteria

5.1. Relevance
The relevance of the Project is very high in that the “project purpose™ and “overall goal” are very much
consistent with Indian policy, Japanese ODA policy, and the key points of India-Japan Energy

Dialogue.

5.1.1 Relevance to Indian Policy
The Project’s relevance to Indian policy refers to two major policy documents, i.¢. the 12 Five Year
Development Plan (2012-2017) and the National Action Plan for Climate Change (NAPCC).
According to the Ministry of MSME (MoMSME), the thrust of the 12™ Five Year Development Plan
will be on development and promotion of clean technologies and on creation and sustenance of
markets for clean Energy Efficiency (EE) technologies. Linkages to on-going global efforts in
technology development will also be harnessed. The Plan will also encourage capacity building of
stakeholders, entrepreneurs, ete. This is a major positive shift from the 11" Five Year Development
Plan, given its focus on market-based deployment of clean technologies. In preparing the 12 Five Year
Development Plan, MoMSME intends to focus on energy efficiency as: Promoting adoption of clean
and emerging technologies, not only to reduce the energy intensity (and therefore increase cost
competitiveness) but also to upgrade the quality of output, and Promoting market-based EE measures
which are inclusive.
With regard to the NAPCC set forth by the Prime Minister’s Council, it lays out eight missions: solar
energy, energy efficiency, sustainable habitat, water, Himalayan ecosystem, green India, sustainable
agriculture, and strategic knowledge for climate change, to run through to 2017. Subsequent to the
COP15, India voluntarily pledges to cut down emission intensity by 20-25% from that of 2005 levels.
The National Mission on Enhanced Energy Efficiency (NMEEE) as part of 8 missions under NAPCC
targets various energy efficiency concerns in the country. In India, industry accounts for as much as
55% of the total energy consumption. Energy conversion processes remain inefficient in many SMEs.
While above mentioned strategies are mostly applicable for large scale enterprises, the MSME (micro,
smail and medium enterprises) are also important target for increasing energy efficiency. MSMEs have
been playing a significant role in meeting national objectives of balanced growth, poverty alleviation
and equity promotion and serve as nurseries for corporate enterprises of future. It accounts for about
45% of manufacturing output and 40% of exports. BEE (Bureau of Energy Efficiency) has also
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launched a program (BEE-SME Program) that specifically focuses on facilitating reduction in energy

cansumption in selected SME sectors.

In India, most of the MSME activities are geographically clustered. Within a cluster, there is a great
deal of similarity in the level of technology, the operating practices and even the trade practices among
the individual units, which means that the potential to develop standard solutions is large. There are
many energy intensive sub-sectors operating in the small scale where energy cost accounts for a major
share of the operating cost; this means that to remain competitive, it is absolutely essential for

enterprises in these sub-sectors to improve their energy performance?®.

Therefore, the Project’s purpose to promote LCTs among MSMEs is highly consistent with the Indian
policy of promoting “clean technologies” and “energy efficiency (EE)” as highlighted in both the 12
Five Year Development Plan and the NAPCC. In addition, the focus on LCT application for SMEs is
compatible with the strategy of the MoOMSME.

5.1.2 Relevance to Japanese ODA Policy toward India
The relevance of the Project is very high also because it contributes to the following three medium-

term policy objectives for India set in Japanese FY 2007.

(1) Promotion of economic growth along with strengthening bilateral economic interactions
(2) Poverty reduction and social sector development

(3) Cooperation in the field of environment, climate change and energy

JICA supports the MSME Energy Saving Projects for two phases by providing financial assistance to
MSMEs through Small Industries Development Bank of India (SIDBI), and through refinance scheme
of SIDBI to Primary Lending Institutions and Non-banking Financial Companies, also providing
technical assistance to those financial institutions,. thereby contributing to environmental improvement,

sustainable economic development,

The Projects covers not only in the field of environment, climate change and energy, but also
contribute to strengthening bilateral economic interactions through introducing Japanese LCTs to India.
It focused on Business to Business Technology Application, introducing Japanese LCT with capacity

building. Further, by improving energy efficiency, the Project will be able to pave the way to identify

? Managing Director of the Amul. Dairy cooperative in Ahmedabad in India explained that the energy saving is most vital
tools for reducing operating costs, Under the cooperative mission, cutting labours’ cost or milk purchasing cost are Iast resorts,

(Interviewed in 24 September 2012.)
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other co-benefits effects such as improving work place environment. Further, the direct beneficiaries
of LCT under the Project are SMEs. The targeted beneficiaries of EHP are the Dairy Cooperatives in
the states of Gujarat and Punjab, popularly known as '"AMUL’ and ‘VERKA’ respectively. Both are
well known and unique entities which provide remunerative returns to the farmers and also serve the
interest of consumers by providing quality products which are good value for money. In one way, the
representation of the economic freedom of farmers contributes to social protection and poverty
reduction. The beneficiary of GHP is the foundry cluster in Rajkot. This cluster is an important

manufacturing hub in the state of Gujarat and provides employment to a large number of workers.

Considering the above mentioned policies, the project purpose and overall goal are very much relevant

to the priority areas of both Indian Policy as well as Japan’s ODA policy to India.

5.1.3 Relevance to the Key Points of India-:]ap an Energy Dialogue
In addition to the above-mentioned, the 7" Meeting of India-Japan Energy Dialogue between the
Planning Commission of India and METI of Japan also evidences the relevance of the Project. The
Joint Statement of this meeting states that “both sides decided to share information in the sectors where
consumption of energy has been growing in recent years, such as steel, cement, machine tools, inverter
air conditioners and transport, including in relation to SME”. Accordingly, the specific fields of LCT
and the sectors for application targeted in the Project all fit into the key points of the Dialogue.

5.2 Effectiveness
The effectiveness of the Project has significantly improved since the start of the pilot project and can

be graded as high level. The reasons can be cited as follows.

The two Activities under Output 2 have been partially and mostly accomplished in spite of the fact that
the installation and start of operation of the GHP and EHP pilot plants were far behind schedule at the
time of Miﬁ-term Review. Besides, with regard to the three indicators set to verify the extent of
attainment of Output 2, although Indicator 2.1 has not yet been reali-zed due to the belated start of the
pilot projects, Indicator 2.2 and 2.3 have been nearly achieved and fully achieved respectively. In the
case of Indicator 2.2, tentative results of analysis based on data from pilot plants by August 2013 show
that CO2 reduction by GHP is expected to be 30-40% as compared to existing A/C, while that of EFP
is to be 30-50% as compared to existing systems like boilers and chillers. Both the resulis attain the
expected level and need only to be further verified by newly acquired data from the pilot plants for a

longer period. In the case of Indicator 2.3, the actual number of researchers and operators trained on

7
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the operation of pilot plants exceeds the number required by the indicator by a large margin.

With respect to the two activities under Output 3, Activity 3.1 has been completed, while Activity 3.2
has been partially achieved.. Furthermore, Indicator 3.1 which requires the formulation of
recommendations of measures to facilitate LCT transfer is partially achieved, as the tentative results

have been achieved and need only to be further elaborated on based on the results of pilot projects.

As a result of achievements in the above-mentioned Qutputs and Activities, the Project Purpose is has
been partially achieved by September 2013, and it is expected to be 100% realized by the end of Maxch
2014, in view of the fact that the drafting of recommendations regarding the framework to promote
transfer of LCTs is in progress and the prospect for the results of the Project to be published for wider

dissemination is high.

5.3 Efficiency

The efficiency of the Project has improved towards the end of the Project and is satisfactory
considering the challenges of matching Japanese LCT and Indian SME’s demand. However, the
process of identifying suitable LCTs and pilot SMEs relevant to Qutput 1 took more time than initially
envisaged and delayed more than one year from the original plan, which has affected the subsequent
implementation of Output 2 and 3. The delay may be attributed to the necessity'to familiarize Japanese
experts to Indian SMEs through an prefiminary field survey which could not produce concrete results
at the initial stage and the difficulty of screening and identifying suitable LCTs for SMEs. It could be
argued that there existed some room for improving the project’s implementation planning and schedule

management at the initial stage so as to lessen the period of delay.

Despite the delay occurring at the early stage of the Project as well as its unfavourable influence on the
subsequent stages, efficiency has been largely improved owing to the joint efforts of all concerned
parties of the Project, the effective functioning of the cooperative research framework and the project
implementation and monitoring system, the efforts made by the two sides to promote information

sharing, and especially the strong commitment of C/P to the Project.

5.4, Impact

The impact of the Project is expected to be high subject to the achievement of the project purpose.

The outreach and dissemination activities have led to greater awareness of clean technologies available
in Japan among business associations and SMEs in India. The presentations made in seminars and

especially the annual Energy Forums about the project in India, workshops conducted at cluster level
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and visit by Japanese experts have resulted in this change. The information of the project has been
covered by the Indian newspapers and media which has atiracted the interest of other business
associations. In addition, the project highlight has been placed in the internet, and has been made
widely known to SMEs through the online platform SAMEEEKSHA (Small and Medium Enterprises:
Energy Efficiency Knowledge Sharing). The results of the GHP pilots were also published as a case
study in SAMEEEKSHA newsletter which is shared with the stakeholders at a large scale. The |

dissemination activities will be scaled-up once the results from the pilot projects are available.

However, the soaring price of natural gas is posing a threat to the adoption of GHP technology in India,
as the pilot SMEs adopting GHP teéhnology revealed that they will have to give up using GHP once
the price of natural gas exceeds their break-even point. Therefore, the trend of gas price is an

uncontrollable external factor worthy of close monitoring.

5,5, Sustainability
The prospect for sustainability is potentially high.

5.5.1 Organizational Aspects

In order to disseminate the LCTs in other clusters and regions, the industry associations need to be kept
in the loop. Some association and SMEs already showed interest in the Japanese LCTs and contacted
TERI. However, LCTs introduced under the Project are not just individual technologies, but total
systems which require knowledge of operation and maintenance as well as organizational and
managerial procedureé. After the implementation of pilot projects, concerned SMEs as well as local
engineers continuously learn and maintain the equipment for day to day operation, Discussion has
started seriously how to approach to relevant policy makers and private sectors. The exit strategy needs
to be developed by the end of the project in order to sustain and disseminate the LCT introduced
widely. The research partners, IGES and TERI should make efforts to secure resources for activities
like awareness raising, capacity building and additional feasibility studies to identify potential for
technology diffusion.

5.5.2 Financial Aspects
The feasibility studies revealed the high initial cost of LCTs and availability of regular after-services as
key issues. These aspects cannot be solved under the Project framework. However, the Project can
emphasize the necessity of addressing the issues by efforts both from Japanese producers as well as

Indian and Japanese policy makers.

It is encouraging that some international assistance agencies like UNIDO and Climate Works

Foundation (USA) have visited TERI to express their interest in the Project. Meanwhile, TERI has
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contacted government agencies other than those member agencies of JCC, such as MoMSME to

inform them of the Project outcomes.

5.5,3 Technical Aspects
Technical transfers were mainly led by Japanese experts, and TERI gained the practical knowledge
sufficiently throngh joining the field survey with Japanese experts. TERI engineers were also involved
in initial assessments of various technologies in terms of their applicability to the Indian conditions.
Through real time implementation of LCT under the existing SMEs, Indian engineers have many

opportunities and sustain their technical capacities.

However, in order to enable the technicians of pilot SMEs to conduct maintenance better by themselves,
training workshops and on the job training need to go further to teach them knowhow of trouble-
shooting in addition to the preventive knowledge of “dos and don’ts” and daily maintenance. Activities
related to best operation practices in CAs and IFs neced to be taken forward appropriately for further
dissemination given the large scope of energy savings and GHG reductions in this regard. It is worth
mentioning that the knowledge that TERI has acquired through this project can be utilized for the
implementation and promotion of LCTs and practices through its regular energy audits and related

projects in the industry sector.
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Chapter 6 Results of the Study
6.1 Conclusion

The project has demonstrated two advanced low carbon technologies (EHP and GHP) from Japan at
SME units in India. Initial analyses show that the energy savings are in the range of 30-50%. The
benefits of the technologies —in terms of energy savings (reduced energy costs) and reduced carbon
emissions will be further confirmed after additional data collection. The soft technologies studied shall
also offer many opportunities to reduce energy consumption in SMEs at relatively low costs. The
Project has very high relevance with Indian and Japanese policies, addressing Indian SMEs’ needs for
enhancing energy and cost savings by introducing Japanese low carbon technologies.

On the other hand, implementation of the Project was much delayed especially during the first half
due to various reasons which have been explained in section 4.2,1. During the second half after the
mid-term review, progress has been improved including the pilot project implementation and data
collection. However, with only six months remaining up to the end of the project period, even more
intensive activities would be required in order to fully achieve the project purpose. To this end, it is
imperative not only to draw and disseminate lessons leamed from the pilot project but also to develop
capacities of the project stakeholders for ensuring project sustainability.

6.2 Recommendations

(1) Compilation of the Final Report

During the remaining project period, the findings and recommendations to introduce, replicate and
disseminate advanced LCTs to SMEs in India shall be compiled and finalized in the final project
report. It is important to clearly specify the implementation process which the project had taken, in
order to draw lessons from joint research efforts under actval LCT applications. Regarding hard LCTs
namely EHPs and GHPs, it is strongly recommended that the project continues to collect necessary
data from project sites to conduct more precise data analysis which shall lead to development of MRV
protocols. For soft LCTs such as induction furnace and air cdmpressor systern, it is recognized that the
capacity building activities have been widely conducted, and SMEs are expected to adopt the proposed
best operation practices. However quantitative evaluation needs to be performed to confirm the actual
impacts of these activities. Compiling the cutputs of this joint research shall lead to future scientific

and academic documentation and shall contribute to the achievement of the project purpose.

(2) Enhancing Activities for Future Replication and Dissemination of LCTs

In order to create awareness on the benefits of the LCTs, and their applicability in different industries, a
series of workshops/ seminars at cluster and state levels and feasibility studies in different industrial
applications are needed. IGES and TERI may plan to carry out dissemination exercise in the future

T b
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with cooperation from other project partners including the private sector technology suppliers from
Japan.
For future replication and dissemination of LCT’s and best practices, technical aspects such as

innovation and cost reduction potential shall be explored with financial aspects such as identification of
payback periods and necessary incentives. Moreover, the possibility of utilizing other incentives
schemes shall be investigated (e.g. credit lines provided by SIDBI). These recommendations shall be

made together with identification of specific roles and responsibilities of related stakeholders.

(3) Ensuring Sustainability of Pilot Projects

The EHPs and GHPs installed at the SME’s shall be utilized as a showcase, therefore, it would be
important that this new technology is utilized at the pilot sites even after the completion of the project.
In ordqr to secure the sustainability of this technology, there shall be more emphasis on the capacity
building for SMEs to conduct trouble-shooting by themselves. Other options, such as making
maintenance contracts, including supervision activities and provision of spare parts, between SMEs

and suppliers shall also be explored with necessary facilitation by TER] and IGES.

6.3 Lessons Learned
(1} Customization of LCTs

The LCTs that were customized in Japan require further fine tuning after their installation and
implementation in the pilot sites in India. Therefore the study of actual operation conditions at the

initial stage of the project and follow up services after commissioning shall be required.

(2) Institutional Arrangements

TERI and industrial associations played an important role to identify potential SMEs and to facilitate
the adaptation of LCTs. Therefore, a strong local partner with relevant networks is critical for the

success of the project.

(3) Consensus Development

For smooth implementation and effective project management in Science and Technology Research
Project, it is necessary to set consensus-based targets, clarify verifiable indicators and share them with

stakeholders at the initial stage of the project.
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MAYEKALN

MAYEKAWA MFG, CO,, LTD.

14-15, BOTAN 3, KOTO-KU, TOKYO, 136-8482 JAPAN

TEL: +81-3-3642-8161 FAX:+81-3-3643:7004

PACKING LIST ATTACHED SHEET

wfa/eﬂ\

INVOICE NG, : 3-465301-000302

Tag Mo, Description of Gaods, Q'ly M;ﬁ%m
CINO.1 CASE (4610%2280x2530/MM) 76,708
U-1  ELECTRIG HEAT PUMP UNIT 1 SET
U-f3  LIFTING BEAM 125A % L2100 2 PCS
U-17  SUS TUBE FOR-CO2 CHARGE P8x 0.3M 1 PC.
U-18  SUS TUBE FOR CO2 CHARGE PBx3M 1 PG
CING. 2 CASE (2000x1450x1110/MM) 3.219;
U5 P12 PUMP UNIT 1 SET
FUMP MODEL : CRN1-4 SOFT WATER SUPPLY PUMP (P-12)
U-7 P13 PUMP UNIT 1 SET
PUMP MODEL : GRN3-4  HOT WATER SUPPLY PUMP (P-13)
U0 P-22 PUMP UNIT 1 SET
PUMP MODEL :.CRN5-5 COLD'WATER SUPPLY PUMP (P-22)
TIND. 3 CASE (1580%1230%950/MM)’ 1.848
U-3  PRESSURE GAUGE BA10-123 -1.0-5KGICM2 10 PCS
U6 PRESSURE GAUGE BA10-123 1.0~ BKGICM2 2 PCS
U-8  PRESSURE GAUGE BA10-123 1,0~ BKG/OM2 2 PGS
V-1 PRESSURE GAUGE BA10-123 -1,0~ 6KG/CM2 - 2, PCS
U-4  EXPANSION TANK 180AX L400 2 PCS
U416 EHP GASKET SET V#B502 1 SET
U416  BASE LINER SET SUS304, T263/5_S0100%30PCS 1 SET
U419  RATCHET WRENCH 2 PCS
D20  PAGKING 20 PCS
21 -BRINE 20LT  PLASTIC TANK 3 pCS
Uz2 BRINE 18LIT  ITTOKAN 2 CANS
Y23 UPS FOR SYSTEM CONTROL PANEL  BUICO2SW 1 PC
_ U4 TAPE FOR REPAIRING.OF THERMAL PROTECITQN |.2 pcs
25 INSTRUGTION MANUAL 1 SET
527 LEVEL SENSOR{T-1) ‘FP203-GKOVT 1 PC
§28 LEVEL SENSOR({T-2) FP203-GKS 1 PC
§:20 LEVEL SENSOR{FWT) FP203:GKOVT 1 PG
5§30  HALF NIFPLE 1581100, SGPW '3 PCH
§31  FULL COUPLING(SOCKETY 1/2B, GALVANZING 3 PCs
532 BALL VALVE, 3WAY AMZEL-205UUT-50 A PG
$33 HALFRIPPLE 50A x Li00; $GP-W .3 PCS:
S-34  NIPPLE B0A x L100, SGP-W 3 Pes:
§-35  UNION(F) 2B, GALVANZING 3 FCS:
536  BALL VALVE, 2WAY AEXVR-22{UUG-080 2 PCS
S:37 FLANGE JIS10K SOFF, 80A SUSF304 4 PCS
838 GASKET JISTGKFF 80A V6502 8 PCs
-8:3%  HEXAGON BOLT, NUT M16-x L55 -sUSi04 20. '8ETS
S-40  BUTTERFLY VALVE AE2FZ201LUE-100 1 PG
841  FLANGE KIT- 60A BATT ‘SUSF304 2 PCS
8142 HEXAGON BOLT,NUT M5 L140. SUS304. 10 SETS |

AHNEX 3



Mment

Tag No. Description of Goods 'y MY
§-43 CHECKVALVE 10UW-504 1 PC
§44  FLANGE JISTOK SOFF 50A SUSF304 2 PCS
8§45 GASKET JIS1OK FE 504 V6502 4 PCS
5-46 HEXAGON BOLT, NUT M16x L120 5US304 5 PCS
$-47  SHIELD WIRE CVV51.25-4C 160 M-
-5.48  SOLDERLESS TERMINAL 1 SET
$-49 BERINE CONCENTRATION METER 1 PC
§-50 SEALTAPE 1 SET
P82 RELAY MY-4N 5 PGS
P-53 ELECTROMAGNETIC CONTACTOR SC-03 i PC
P-64 EXTERNAL FAN FOR PANEL COOLER 2 PCS
P85 PLC FX3U-48MR 1 PC
P66  PLC FA3U-4AD-PT-ADP i PC
P67 PLC FX2N-BAD 1 PC
P-68  PLC FRIN-ADA 1 PC
P-6¢ PLC FX2N-16EX 1 PG
P70 PLO FX3U-16CCL-M 1 PG
P71 PLC FX3U-64CCL 1 PG
P72 TOUCH PANEL. ‘PEAGP4401TAD: 1 PG
P73 DC24Y POWERSUPPLY -S6VS09624 1 .PC
P-74 FUSE GEK-1A, 3 PGS
p-75 FUSE GFK-3A 2 PCS
P76 RELAY G2R-2-SND- DC24 3 PCS
P-77 RELAY MY2N:D2 DC24 1 PG
EQ-83 SUPERHEAT CONTROL SYSTEM YNE-ZN50-010 2 PCS
EQ-84 RESISTANCE.BULB TC100 { 1.25-3} i PC
EQ:#5 PRESSURE TRANSMITTER (10MPa}  KM31-174:-N7XI000K0 1 PC
EQ:8& PRESSURE TRANSMITTER{20MPa}  KM371-174-Q7X14X50KX0 {1 P
EQ-87 THERMISTOR AEK-23H538 .2 PCS.
EQ-88 SOLENOIDVALVE . HPV-8250Q7-AG200V 4 PC
EQ-89° COIL FOR SOLENOID VALVE 1 PC
EQ-90 EXPANSION VALVE JKV-24D 1 PC
EQ-81 SOCKET FOR BRAZING OF 8MM COPPER PIPE 2 PCS
EQ.9Z 8MM COPPER PIPE C1220T-1/2H x 1M 2 PCS
EQ93 REFRIGERANT STRAINER .2 PCS
EQ:94 REFRIGERANT CHARGE'KIT 1 SET
ECLO5  REFRIGERATING MACHINE OlL PZ46S18LIT 1 CAN
TOTAL : THREE (3 ) CASES ONLY .- 31.774M3
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MAYEKAWA

MAYEKAWA MFG. CO,, LTD,

14-15, BOTAN 3, KOTO-KU, TOKYO, 135-8482 JAPAN

TEL: +81:3-3642:8181 FAX: +81-3-3643-7094

PACKING LIST ATTACHED SHEEY

Ko/

e

INVOICE NO, ; 3-469301-000300

Tag No, Description of Goods Qly ME?) nt

G/NO.1 GASE {4500x2290x2520/MM] 26,546
U-t  ELECTRIC HEAT PUMP UNIT 1 SET

U43  LIFTING BEAM 425A x L2100 2 PCs
W17  8US TUBE FOR CO2 CHARGE @8 % 0.3M 1 pC
U-18  SUS TUBE FOR.GO2 CHARGE. 06 X 3M 1 PC

CINO. 2 CASE (1990x1440x1200/MM) 3.439

U5 P-12 PUMP UNIT 1 SET
PUMP-MODEL :.CRN1-4 SOFT WATER SUPPLY PUMP (P-12)

U7 P-13-BUMP UNIT 1 SET
PUMP"MODEL : CRN1-4 HOT WATER.SUPPLY PUMP (P-13)

U-10  P-22.PUMP UNIT 1 BET
PUMP MODEL :.CRN15-2 COLD WATER SUPPLY PUMP (P-32)

CING. 3 CASE ({B70x1230x9560/84M) 1,835
U3 PRESSURE GAUGE. BAT0-123 -1.0 ~SKGIGM2 10 PGS
6  PRESSURE GAUGE. BA10-123 “1.0~5KGICME 2 PGS
U-8 PRESSURE.GAUGE BA10-123 1.0~ 5KG/CM2 2 FCS
D11  PRESSURE GAUGE BAT0-123 1.0+ SKGICM2 2 pCs
U4 EXPANSION TANK A50A x L400 Z PCS
U:15 EWP.GASKET SET VHE502 1 SET

U<16  BASE LINER SET SUS304, T2/3/5_50"100%30PCS 1, SET
U-19  RATCHET WRENGH 2 PCS
U-20  PACKING 20- PGS
U:21  BRINE 20LT  PLASTIC TANK 3 RCS
U22 BRINE 18LIT  ITTOKAN 1 CAN
U-23  UFSFOR SYSTEM CONTROL PANEL 1 PC
U-24.  TAPE FOR REPAIRING OF THERMAL PROTECITON 2 FCs
U-25  INSTRUCTION MANUAL 1 SET
$27  LEVEL SENSOR(T-1) EF203-GKaNT 1 PC
§:28°  LEVEL SENSOR(T:2) FP203-GKI/VT 1 PC
§-30. HALF NIPPLE 15/ % L100, SGP-W 2 PGS
§3  FULL COUPLING{SOCKET) 1/2B, GALVANZING 2 Pecs
832 CHECK VALVE 10UW-50A 1 PG
S$33 FLANGE JIS10K SOFF 50A SUSF304 |.2 PCS
$54  GASKET JISTOK FF 504 V8502 4 PCs
. S35 HEXAGONBOLT, NUT M6 x L120 - SUS304 5 PCS
S36  SHIELD WIRE CVVS1,25.4G 150 M
§37 SOLDERLESS TERMINAL ' "1 SET
S-38  BRINE CONCENTRATION METER 1 PC
$-39 .SEAL TAPE 1 SET
P2  RELAY MY-aN 5 PGS
P-3  ELECTROMAGNETIC CONTACTOR  -SC-03 ‘1 PC
P-4  EXTERNAL FAN FOR PANEL COOLER. 2 PCS
P55 PLC FX3U48MR 1 PC




Yod—phalt

Equipment (A4 form) list for “PROMOTING LOW CARBON TECHNOLOGY TRANSFER
BETWEEN JAPAN AND lNDlA COOPERATION FRAMEWORK, POLICY

Productlist for Deita Téchnocast

G”

Qutdoor unit ANCPS80J-J 2 | 2170%1ea0 X800 890
Indoor unit{Floar standing type) HFDARES0KP 1 |1900X 1400% 750] 248
Indoor unit{Floor standing type) HFDAP4S0KP | 1 11900 X1100X750] 210
indor unit(Wall type) PAAP7IFSNMZ | 1 |-333% 1150X245| ~ 18
Indoor unitéWall type) PAAPEGFSNM2 | 1 | 205Xx1036%208] 12 [Transpodation by air
Remote controller PLPAR 4 | 120%120X 17 | ‘Transportation by air
RESS.adapter CLOW2BA 1 | 2os5X350%9 | 21
Refrigerant pips joint: RBPP72Y - - .
[|Refrigerant pipa joint RBPP22Y 1 . .
. { Transformer ISK-TK. 1 | 500X450X360 85 [ZRB(HFDAPSBUKPYEEA
| Transformer 38K4K 1 ] 400x370%200 | 60 |ZABHFDAPAEUKP) R
Alr filter frame(560). - 1 1340 X 400X 200 HFDAPSEOKPR / o—F 1o Jb—h
AT filter(560 LNFE) - 3. | 685X390X50 HFDAPSEOKP R | 3—F a2 fo—A
.|Plate s&t{560} SP-560CCR 1 | 332X1322X30 | 30 {Transportation bydir
Plate set{450) SP-450CCHE 1 | 332X 1G22 X 30 23 iTransportatién by air
AC-DC-convertor RTW24-2R2C 11 82X22X124 0.8 |
‘tFuel'gas hose{20A, L=600) Z0PM-PE-BFE | 2 -
[ Alr filte? frame(450) B 1 | 1040 X400 X 200 HFDAP4E0KP R | Flr A jb— L
Air fliter(450) - 2 | B15X380X30 HFDAP4SOKPER / Fls R Ib— 4
Wireless Data Logger RTR-502 1 47X 62X 19 ‘
Stalnless protective- tube sensar - TR-5220 4 .
_ |Gas meter DSDi-10A 1 | 520 %540 X700
Praduct:list for Jagdish Technocast ‘
Outdoor unlt ANGPBS(.-J 2 270X 2100 Xeo0| 1080 -
Quidgor unit |ANCP560J-J 3 12170 X1690X800[ 890
Indeor unit(Floor standing typs) HFDNP8QOCSP1| 2 [1880X 1700 X1394¢] 520
=7 | Indoor unit{Floor standing type) HFDAPSEOKP | 3 [1900X1400X750] 248
1" |Remote controller PLPAR 5 | 1e0XA20X+47 Transportation by air
- |~|RESS adapter . - GLCW2B1 1 | 226x3soxae | 24 | :
*.|~|Transfarmer 38K-10K 2 | 500X 450X380 |, 115 |=A(HFDNPSCOCSP1)EIRE
| 1 [Transformer 3BKTK 3 | 500X370X360 | 98 |RAM(MFDAPSEOKPYERAB
© 1 |Alr fiter frar1e(800) - 2 |1050X1600X200) 30 [HFONP8BOCSP1R/ =T ib—L
A filter frame{560) - 3 1340x400X200|  —  |HFDAPBGOKPRT/ a—Frord jb—ids
‘| Alr Miter{800} - 12 | 520X:520X 50 HFDNPSOOCSP1R [ =T g2t Jo=my
Alr filker{560 / NFE) - 3 | 685 X300°X50 HFDAPSSOKP / 3~~Fqtr i Jo—ds
{Plate set{560) SP-§60CCB 3 | 332X1322X30 | 30 |Transportation by-air
AG-DC canvertor RTW24-2R2C 1 | 82X22K124 0,99
Fuel gas hose{20A, L=600) Z0PM-PF-BHE 5 - , .
Alr-filter(560 / NFS) ' - 4 | s15%390%30 HFDAPSB0KP - FLs AL
Wireless Datd Loggsr RTR-502. 1 47 X 62X 19
- | Stainless protective tube sensor TR-6220 1 2
Gas mater DSDI-40A 1 | 800X 680X 900




Tag No.

Description of Goods

Qly

M'ment

) (M)
Ps6  PLC FX3U.-4AD-FT-ADP 1 PG
P7 FLC EX2ZN-8AD 1 PG
P:g  FLC FX2N-4DA 1 PO
P9 PLC FX2N-16EX: 11 PC
P-10  PLC FX3U-16CCL-M 1 PC
P-{ PLC EX3U.64CCL -1 PC
P12 TOUCH PANEL PFXGP440{TAD 1 PC
P-13 DC24V POWER SUPPLY SBVS09024 1 PG
P-4  FUSE GFK-1A 3 PCS
P16 FUSE GFK-3A 2 PCS
P16  RELAY G2R-2-GND D024 3 PCS
P17  RELAY MY2N-D2 DC24 i PC
EQ-23 SUPERHEAT CONTROL SYSTEM YNE-2M50-010 2 PCS
EQ-24 RESISTANCE BULB TC100 (1.25-3) i PG
£Q25 PRESSURE TRANSMITTER (10MPa)  KM31-174-N7X14XX0 1. PG
EQ26 PRESSURE TRANSMITTER (20MPa)  KM31-174-Q7X14XXXXX0 1 PC
EQ-27 THERMISTOR AEK-23H538 2 PCS.
EQ-28 SOLENOID VALVE HPV.825DQT AC200V 1 PC
EQ<29 COIL FOR SOLENOID-VALVE T PG
EQ-30 EXPANSIONVALVE JKV24D 1 PC
EQ-31 SOCKET FOR BRAZING OF BMM COPPER PIPE 2 PCS
EQ:32 8MM GOPPER PIPE C1220T-172H x:1M 2 PCS
EQ-33 REFRIGERANT STRAINER: 2 PCS
EQ:34 REFRIGERANT CHARGE KIT 1 SET
‘BQ-35 REFRIGERATING MACHINE OIL PZ46S 18LIT - 1 CAN
TOTAL : THREE.(3) GASES ONLY.- 31,820M3

212



ANNEX 4

Major activities undertaken by TERI in the ALCT project

Dates Activity

Feb-10 Presentation of the project outline at the 3rd Indo Japan Forum

Aug-10 Literature survey of Japanese low carbon technologies

Aug-11 Filling/approval of A-1 form for project coordinator and technical experts
Sep-10 Initial short listing of low carbon technologies available in Japan {Sept 2010)
Sep-10 Collection of site information of selected SMEs around Delhi

Organisation of site visit for Japanese experts to SMEs/commercial buitdings in
Sep-10 and around New Delhi

Presentation of the project at a national seminar on energy conservation held in
Nov-10 New Delhi

Dec-10 Organisation of 15t ICC meeting

Feb-11 Preparation of detailed technology profiles (5 nos.)

Mar-10 Collection of site information of selected SMEs in Surat and Firozabad clusters
Organisation of site visits for Japanese experts to SMEs in Surat and Firozabad

Apr-11 clusters for exploring micro-cogeneration
Inputs provided to Japanese side on feasibility calculations of miro-

May-11 cogeneration

Jun-11 Collection of site information of SME in Pune & Ahmedabad cluster

Organisation of site visits for Japanese experts to SMEs in Pune and Ahmedabad
clusters for investigation of application of EMP; Organisation of cluster workshop

Jul-11 in Pune in collaboration with local industry association (MCCIA)
Oct-11 Collection of Site information of SMEs in Rajkot cluster for Japanese expert
Nov-11 Organisation of 2nd JCC meeting

Collection of site information on induction furnace units in Rajkot for Japanese
Nov-11 expert

Organisation of site visits for Japanese experts and a workshops at (1) Rajkot
Dec-11 and {2) NOIDA clusters on GHP application

Organisation of visits to SMEs in Rajkot for Japanese expert on induction
Dec-11 furnaces

Organisation of visits of Japanese experts to SMEs in Chandigarh and

Jan-12 Ahmedabad for EHP application in dairy industry

Organisation of visits of Japanese experts to SMEs in Gurgaon, Chandigarh and
Jan-12 Rajkot for compressed air applications
Jan-12 Organisation of cluster workshop in Chandigarh with Japanese experts

Sharing of initial findings from Compressed air mission with SMEs in Gurgaaon,
Mar-12 Chandigarh and Rajkot and follow-up on impact

Preparation and signing of MOU for demonstration of GHP with two units in
Mar-Junel2 Rajkot

Tendering of equipment (filling form A4) for GHP and EHP

Mar-12 Inputs on EHP diagonistic report and discussion with potential pilot sites

Preparation and signing of MOU for demonstration of EHP with two units {Amul
Sep-Oct12 and Verka)

Obtaining concessional customs duty permission from Government of India for

Dec 12 Mayl3 obtaining customs clearance at port

Nov12,March 13 the imported demo plants



Juni3

Dec 12 Mayl3
Junl13

Transportation from port to demo site

Organising visits and inputs to external evaluator during mid-term evaluation of

Sep-12 the project
Oct-12 Start collecting baseline data of energy performance of GHP sites
Oct-12 Organisation of 3rd JCC meeting
Nov-12 Collect site information of SMEs in Kolhapur for Japanese expert
Organisation of site visits for Japanese expert and a workshop at Kolhapur
Dec-12 clusters on induction furnace application
Jan-13 Conducting pre-installation work at sitefor GHPs in 2 SMEs in Rajkot
Feb-13 Commissioning of GHPs in 2 SMEs in Rajkot
Inputs to Japanese side during the prepration of a Kaizan activity manual for
May-13 Indian Foundry industry
Jun-13 Troubie shooting of GHP performance at demo sites in Rajkot
Collection of site information from SMEs using compressed air in Pune before
Jun-13 Japanese experts visit
Organisation of visits to SMEs in Pune cluster for Japanese expert on
fun-13 compressed air system
Organisation of cluster workshop on compresses air optimisation with Japanese
Jun-13 expert in Pune cluster
Jun-13 Commissioning of EHP in Milkfed plant
Jul-13 Commissioning of EHP in Amul plant
Aug-13 Trouble shooting of EHP installed in Verka plant
Aug-13 Kyota University representative visit at Amul and Rajkot sites
Sep-13 Presentation at the 4th Indo Japan Forum
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