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National Dissemination Workshop: Sectoral
Roadmap (Chemical)

The national dissemination workshop on sectoral roadmap for chemical sector under the project
‘Energy and Resource Mapping of MSME sector in India’ was organized in Ahmedabad cluster at
Ahmedabad, Gujarat on 19" July 2022 (Tuesday). The workshop was conducted both off-line and
online to cover various stakeholders, share findings of the study and present the potential roadmap
for the sector. The agenda of the meeting is enclosed as Annexure 1.

The key participants of the workshop included officials from the Bureau of Energy Efficiency (BEE),
Gujarat Energy Development Agency (GEDA), MSME-DFO (Ahmedabad), District Industries Centre (DIC
- Ahmedabad), office bearers and representatives of Gujarat Dyestuffs Manufacturers Association
(GDMA), Gujarat Chamber of Commerce and Industry (GCCI), Vatva Industries Association (VIA),
Naroda Industries Association (NIA), Odhav Industries Association (OIA), The Ahmedabad Engineering
Manufacturer’s Association (AEMA), entrepreneurs of chemical industries, technical experts and
sectoral experts.

The list of participants is given in Annexure 2 and the select photographs of the event are shown in
Annexure 3. The summary of the deliberations in different sessions is provided below.

Inaugural session

e Mr. Girish Sethi, Program Director, TERI, welcomed all the dignitaries and participants at the
outset and expressed gratitude to the Bureau of Energy Efficiency (BEE) and specifically
thanked all industry representatives for sparing their time and attending this national
dissemination workshop in person at the venue as well as through an online platform. He
provided a brief insight into the project that focuses on developing a roadmap for making the
chemical sector in the country energy efficient and environment friendly. Mr. Sethi also
highlighted the support received from the local associations and entrepreneurs of various
clusters during the implementation of different activities of the project for preparing sectoral
reports and road map for this sector. He encouraged all participants in gathering to take an
active part in the discussions and contribute in finalising the roadmap. He also assured that
TERI will be available in providing handholding support to the MSMEs for adopting energy
efficient technologies and practices.

e Mr Yogesh D Parikh, Vice President, GCCI appreciated the study conducted by TERI with
support from BEE, which will be immensely useful for improving the energy performance of
chemical industries. He presented an overview of chemical sector highlighting Gujarat’s
contribution of almost 90% of total chemicals produced in the country. He informed the major
issues for any chemical industry is the environmental issues and also highlighted issue of
uncertainties such as raising freight charges, raw material cost, energy cost and requested
support from government. He concluded that it may not be possible for individual industry to
implement capital intensive EE measures and therefore proposed BEE to undertake suitable
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programs or initiatives for demonstration of pilot projects in the cluster on priority basis taking
into account dynamics of the cluster. He expressed his confidence in the study and mentioned
that it will surely help the industries in improving their energy performance and facilitate
addressing other challenges related to growth of the cluster.

Mr Vikas Gupta, Joint Director, MSME-DFO stressed on the importance of MSME sector in
Indian economy. He informed about various beneficiary schemes and programmes offered by
MSME-DFO for the benefit of MSMEs. He highlighted benefits under revamped ZED scheme
for energy and resource conservation, technology support and upgradation projects and
financial support for technology driven incubation scheme for start-ups. He also informed that
the MSME ministry can support developing common facility centres for clusters such as ETPs,
testing centres, etc. through various schemes and encouraged the entrepreneurs and
associations to avail the benefits.

Mr P Shyam Sunder, Joint Director, BEE provided an overview of the various initiatives
undertaken by BEE in improving the energy intensity of Indian economy the initiatives for SME
sector. He mentioned that MSME, being an informal sector, need handholding for capacity
building and mainstreaming. He elaborated the energy mapping study for MSME sector and
explained how this is a unique study initiated to understand the energy consumption
characteristics of ten different energy intensive MSME sectors and clusters. He elaborated on
the broader objectives of BEE’s ongoing initiatives to capture both supply-side and demand-
side issues for formulating a sustainable roadmap for the intervening sectors.

Mr Milind Deore, Director, BEE provided detailed insight into various activities carried out in
chemical cluster under the energy and resource mapping programme to develop the sectoral
roadmap. He added policy initiatives of the Government of India play key roles in transforming
all energy intensive end-use sectors for improving energy performance. Adoption of advanced
technologies and best operating practices are important in improving key performance
indicators for which policy instruments can a play role. He requested all participants to engage
in detailed discussion on various strategies and action plans proposed in the sectoral
roadmap. He informed that the sectoral roadmap developed will be used as a guide to
undertake further interventions which is beneficial for the sector and the nation.

Keynote Address

Mr Rajendra Pandya, Retired Sr. Project Executive & HOD, Gujarat Energy Development
Agency (GEDA) delivered the keynote address on de-carbonization of Indian economy. He
stressed the importance of energy efficiency which not only addresses the environmental
issues but also plays an essential role in growth of industries to remain competitive by
optimizing production costs. He requested BEE to develop initiatives which must lead to
development of ‘model clusters’ in terms of technology, operating practices, energy efficiency
performance, etc. and improving the overall energy efficiency of chemical sector in order to
remain competitive.
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Presentation on key highlights and launching of sectoral roadmap

Mr Ananda Mohan Ghosh, Fellow, TERI, provided an in-depth presentation on project activities,
sectoral analysis focusing on technologies in use, production, energy and resource consumption,
benchmark energy performance including comparison with the global benchmark, need of the
individual cluster/sector as a whole, potential options for improvement, implementation barriers
(technologies, financial and human skill, etc.), implementation plan of the proposed strategies in the
roadmap. He also shared details of two distinct strategies i.e. cluster level strategies and policy level
intervention plans proposed for transition towards energy efficiency in chemical sector. A copy of the
presentation is enclosed as Annexure 4. At the end of the presentation, Mr P Shyam Sunder, Joint
Director, BEE, Mr N Vasudevan along with other dignitaries launched the sectoral roadmap.

Presentations on Emerging Technologies

Mr Vineet Bhardwaj, Hi-Therm Boilers Private Limited, provided a presentation on electrification of
process utilities such as steam boilers and thermic fluid heaters. He shared case studies showcasing
the benefits achievable by shifting from utilities using carbon based fuels (coal, oil, gas fired boilers
and thermic fluid heaters) to electricity based utilities. A copy of the presentation is enclosed as
Annexure 4.

Mr Amol Raykar, FLOWRHEX PROBURGEON Pvt. Ltd, presented on the topic “technology for process
optimization” and briefed about the technological advancement in raw material processing and batch
preparation processes through use of continuous flow reactors. He also showcased case studies on
various benefits achieved such as reduction in cycle time leading to reduction in energy consumption,
enhanced production and conservation of resources such as water, raw materials, etc. A copy of the
presentation is enclosed as Annexure 5.

At the end of the presentation, Mr R D Barhatt (IAS), Joint Commissioner of industries and GM, DIC,
Mr Vikas Gupta, Joint Director, MSME-DFO, Mr Ananda Mohan Ghosh and C Vijayakumar along with
other dignitaries launched the sectoral roadmap.

Panel and open house discussion

Moderator:
The panel discussion was moderated by Mr Ananda Mohan Ghosh, Fellow, BEE. The salient points
discussed during this session are summarized below.

Mr R D Barhatt (IAS), Joint Commissioner of industries and GM - DIC, shared about various policy
supports of the Government of Gujarat towards development of MSME clusters, providing financial
support for cluster development initiatives, etc. Acknowledging the commitment of Government of
Gujarat in energy saving aspects, Mr Barhatt also elaborated the initiative undertaken by the DIC with
support of various government organisations in various sectors. These include (i) awareness
generation, (ii) demonstration projects and financial support, and (iii) capacity building.
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Mr P N Solanki, Deputy Director, MSME-DFO, Government of Gujarat shared about various policy
supports provided to MSME units and emphasized on fund availability to set up energy management
centre to undertake studies for improving energy efficiency and emission reduction leading to cluster
level improvement and job creation. He requested the associations and MSME entrepreneurs to
develop a plan to undertake initiatives and avail various benefits offered by MSME-DFO.

Mr P N Solanki, Deputy Director, MSME-DFO, Government of Gujarat shared about various policy
supports provided to MSME units and emphasized on fund availability to set up energy management
centre to undertake studies for improving energy efficiency and emission reduction leading to cluster
level improvement and job creation. He requested the associations and MSME entrepreneurs to
develop a plan to undertake initiatives and avail various benefits offered by MSME-DFO.

Mr Haresh Bhuta, President, GDMA thanked BEE and TERI for conducting energy and resource
mapping study for chemical cluster. He appraised the adaption of emerging technology options
presented is the need of the hour for chemical cluster and move towards continuous process
technologies which will result in reduction in water use, energy use and raw material used in process.
He also opined that while technology modernization is important, it would require significant
investments towards high precision process equipment and automation controls which the industry
has to look for, as there is always an associated risk while deploying new technologies. He further
added that there is a need for pilot demonstration of identified technologies at cluster level for
acceptance by the industries and suggested both state level government and BEE may evolve relevant
intervention plan for Ahmedabad cluster.

Concluding remarks and way forward

Mr Ananda Mohan Ghosh shared the way forward in his closing remarks. He affirmed that there is a
significant potential to improve the overall performance of the chemical sector. He also informed the
participants that BEE is keen on launching suitable programs for improving the overall energy
performance of the sector and the following way forward initiatives:

e The aggregation of technologies and energy conservation measures are being carried out by
BEE to formulate financing scheme to suit the needs of chemical industries.

e The outcomes of the study will be discussed among inter-ministerial committee members to
evolve an appropriate action plan. BEE is expected to initiate financing options for energy
efficiency as soon as possible.

Annexure 1: Agenda

Annexure 2: List of participants

Annexure 3: Select photographs of proceeding

Annexure 4: Copies of presentation of TERI

Annexure 5: Copies of presentation of Hi-Therm Boilers Private Limited

Annexure 6: Copies of presentation of FLOWRHEX PROBURGEON Pvt. Ltd.
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Annexure 1: Agenda

& teri

National Dissemination Workshop
Sectoral Roadmap (Chemical)

Date: 19* July, 2022
Venue: Ahmedabod Management Association (AMA), Ahmedabad

Background

The Micro, Small and Medium Enterprises (MSME) sector in India is o unique mix of enterprises
using conventional as well as modern technologies. At national level, relevant information of
MSME sector on various parameters like production, technology employed, types of fuel used
and their consumption, energy saving potential, growth scenarios, etc. are not readily available.
This limits the design of appropriate policy instruments to ensure sustainable growth of MSME
sector. To address this barrier, the Bureau of Energy Effidency (BEE), Ministry of Power,
Government of India, has initiated an ambitious project of mapping the energy intensive MSME
sub-sectors across the country. The chemical sector is one of the energy intensive MSME sub-
sectors covered under the project. The BEE has entrusted The Energy and Resources Institute
(TERI), New Delhi to undertake the study in the chemical sector.

TERI has completed an in-depth study of chemical sector, which includes

{i) Undertaking detailed energy and resources conservation audits in representative
MSME units in selected dusters

(i) Carrying out consultations with key stakeholders (like manufacturing units, industry
associations, government bodies, technology providers, etc.) on various technological,
chemical products and relevant policy as well as regulatory aspects of the chemical
industry sector.

(i) A draft sectoral report Is prepared covering sectoral details with relevant strategies
and implementation plan to Iimprove overall energy performance and
competitiveness of the Indian chemical sector.

The workshop will share the findings of energy and resource mapping study and salient features
of the roadmap prepared for chemical sector. The features of roadmap include implementation
mechanism at cluster level with support from key stakeholders including relevant ministries and
govemment departments.

It will provide insight into emerging technology options in process and utility systems used in
chemical sector to reduce GHG emission from the process. Further, the workshop will create
awareness on technological options for energy and resource efficiency for MSMEs in chemical
sector. The target participants in the event include MSME entrepreneurs, technology suppliers,
consultants, etc., which Is expected to be more than 100.

5|Page



Proceedings of National Dissemination Workshop: Sectoral Roadmap (Chemical)

@

Agenda

Registration and Tea: 03:00 PM - 03:30 PM

Inaugural Session: 03:30 PM -04:00 PM

Welcome Address and opening remarks: Mr Girish Sethi, Program Director, TERI {Online)

Cluster overview: Mr Yogesh D Parikh, Vice - President, GCCl

New initiatives for MSMEs: - Mr Vikas Gupta, Joint Director, MSME-DFO

Project background: Mr Milind Deore, Director and Mr P Shyam Sunder, Joint Director, BEE (Online)
Keynote Address: 04:00 PM - 04:15 PM

- Mr Rajendra Pandya, Retired Sr. Project Executive & HOD, GEDA

Launch of Sectoral Roadmap: 04:15 PM - 05:15 PM

- Key Highlights of Sectoral Roadmap: Mr Ananda Mohan Ghosh and C Vijayakumar, Fellow, TERI

Technical presentations on emerging technologies
- Electrification of process utilities: Mr Vineet Bhardwaj, Hi-Therm Boilers Private Limited
- Technology for process optimization: Mr Amol Raykar, FLOWRHEX PROBURGEON Pvt. Ltd

- Launch of Roadmap on Chemical sector

Panel discussion on chemical sector roadmap (MSMEs) : 05:15 PM - 05:45 PM
Moderated by Mr Ananda Mohan Ghosh, Fellow, TERI

- Mr R D Barhatt (IAS), Joint Commissioner of industries and GM, DIC

- Mr Vikas Gupta, Joint Director, MSME-DFO

- Mr P N Solanki, Deputy Director, MSME-DFO

- Ms Amita Pandya, Senior Executive, GEDA

- Mr Yogesh D Parikh, Vice - President, GCCI

- Mr Haresh Bhuta, President, The Gujarat Dyestuff Manufacturers Association

Open - house discussions: 05:45 PM - 06:15 PM

Way forward: 06:15 PM - 06:30 PM

Announcements for way forward — Mr Milind Deore, Director, BEE
Technology demonstrations, policy action and schemes

Networking Dinner: 06:30 PM onwards
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Annexure 2: List of participants

Sr No | Salutation | First Name Last Name Organization Email ID Mobile
1. Mr Ashwin Patel AEMA ashwin@ashwinautocast.com
2. Mr Jitendra Panchal AEMA laxminarayan2 @hotmail.com 9825035065
3. Mr Deepak Patel Ambica Industries )
4. Mr Anil Jain Ascent Finecham Pvt Ltd anil@ascentfinechem.com 9825006970
5. Mr Milind Deore Bureau of Energy Efficiency mdeore@beeindia.gov.in 9990398666
6. Mr P Shyam Sunder Bureau of Energy Efficiency pshyam.sunder@beenet.in 9986377486
7. Mr Dinesh Hirpara Chemclone Industries dlh@chemclone.com 9825975117
8. Mr Rajesh kansara Chemical Industry Rkansara963@gmail.com 9909922460
9. Mr Satish Agrawal Continental Chemicals ceo@aastropure.com 9825005266
10. |[Mr Atul Joshi Design20ccupancy atul@design2occupancy.com 9594935411
11. Mr Snehal Dave DEV ENGINEERS devengineers.ahm@gmail.com 9824274276
12. Mr Amol Raykar FLOWRHEX PROBURGEON Pvt. Ltd amol@flowrhex.com; 94205 86572
13. |Mr Rajendra Pandya Freelance rnpandya58@gmail.com 9909922451
14. |Mr Jay Khokhara GEDA ec@geda.org.in 9016326728
15. |[Mr Sagar Shah GEDA patcell@geda org.in 9737179003
16. |[Mr Rohit Soni GEDA patcell@geda org.in 9887070715
17. |[Mr Rahul J Jangid GEDA rahul@design2occupancy.com 8949491562
18. |[Ms Amruta Ganatra GITCO Ltd. adganatra@gitco.co.in 9904497300
19. |[Mr Yogesh Parikh Gujarat Chamber of Commerce & gcci@gujaratchamber.org; 9824015817
Industry yogesh@avanidyechem.com
20. (Mr Amita Pandya Gujarat Energy Development Agency )
(GEDA)
21. (Mr Ketan Kakkad Gujarat Industrial and Technical info@gitco.co.in; 9898184581
Consultancy Organization Ltd (GITCO)
22. (Mr Bhavesh Shah Gujarat Industrial and Technical info@gitco.co.in; 9428603417
Consultancy Organization Ltd (GITCO) bmshah@gitco.co.in;
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Sr No | Salutation | First Name Last Name Organization Email ID Mobile
23. Mr Piyushkumar k panchal Gujarat State Electricity corporation Ltd | pkpanchal1l06@gmail.com 9925210771
24. |Mr Gopal Patel Hetero LLP gopal.kapadiya.96 @gmail.com 8980602377
25. Mr Vineet Bhardwaj Hi-Therm Boilers Private Limited hithermboilers@gmail.com; 8108211234
26. |Mr Gunjan Bhardwaj Hi-Therm Boilers Private Limited hithermboilers@gmail.com; 9819515555
27. |Mr Rajesh Jhunjhunwala | Hi-Therm Boilers Private Limited hithermboilers@gmail.com; 9819515555
28. |(Mr RD Barhatt Industries Commissionerate, Govt of gm-dic-ahd@gujarat.gov.in 9904081057
Gujarat
29. |(Mr Jigar Shah J k Energy Management System jk shahl111@yahoo.com 9427027102
30. (Mr Rajesh Kumar MSME rajesh.kr72@gov.in 9426557666
31. |Mr Umesh Sharma MSME Development Institute dcdi-ahmbad@dcmsme.gov.in; 9558433760
umeshsharmab05@gmail.com
32. |Mr Vikas Gupta MSME DFO dcdi-ahmbad@dcmsme.gov.in; 9414466111
33. |(Mr PN Solanki MSME DFO dcdi-ahmbad@dcmsme.gov.in; 079-27543147
34. |Mr Manish Patel MTS Engineers Pvt Ltd manish.patel@mtsengrs.com 9825484150
35. |Mr Jignesh Rupareliya MTS Engineers Pvt Ltd jignesh.rupareliya@mtsengrs.com 9879506953
36. |Mr Mirang Jethava MTS Engineers Pvt Ltd mirang.jethava@mtsengrs.com 9925243622
37. |Mr NIKHIL SHAH NIFA ELECTRONICS PVT.LTD. sales@nifaelectronics.com 9429197988
38. |Mr Nilesh Damani NIR Colors Ltd ) 9825037819
39. |Mr Ashish Kr Sahu NPC Gandhinagar ashishk.sahu@npcindia.gov.in 9638684109
40. Mr Vasim Vora Ornet Intermediates Ltd, Vatva vasim@ornetgroup.com 9825506919,
8511772292
41. Mr Sanjay Kushwaha Ornet Intermediates Ltd, Vatva sanjaysanju336@gmail.com 9426549866
42. |Ms Sneha Srivastava PAT Cell, GEDA sneha20sep@gmail.com 8765433410
43. |Mr G. Jayabal Supreme Chemical industries gi@supremeg.com. 9426076089
Jmp@supremeg.com
44. |Mr Anant Vyas TCS anantvyas.elel6@gmail.com 8320243925
45. |Mr C Vijayakumar |The Energy and Resources Institute vijaykc@teri.res.in 9739664570
46. |Mr Ananda Mohan Ghosh The Energy and Resources Institute amghosh@teri.res.in 9811836693
47. |Mr Girish Sethi The Energy and Resources Institute girishs@teri.res.in
48. Mr N Vasudevan The Energy and Resources Institute nvasu@teri.res.in
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Sr No | Salutation | First Name Last Name Organization Email ID Mobile

49, Mr Lalit Sharma The Energy and Resources Institute lalit.sharma@teri.res.in

50. |Mr Anand Kr Singh The Energy and Resources Institute anand.singhl@teri.res.in

51. |[Ms Kavita Sisodiya The Energy and Resources Institute kavsis@teri.res.in

52. Ms DARSHANA RAWAT The Green Environment Services Co-op. |info@geda.org.in 7567570400
Society Ltd

53. (Mr Haresh Bhuta The Gujarat Dyestuff Manufacturers gdma.gujarat@gmail.com
Association

54. |(Mr DARSHAN Shah The Gujarat Dyestuff Manufacturers gdma.gujarat@gmail.com 9510303395
Association

55. |Mr Vedant Panchal Valiant Organics Vedantpanchal50@gmail.com 8154945800

56. Mr Darpan Paho B
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Annexure 4: Presentation of TERI
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Objectives and key activities

Objective
Mapping of sectors from energy perspective
In-depth study on energy consumption and Identify opportunities for savings
Preparation of sectoral roadmap with energy efficlent perspective

Key activities and deliverables
In-depth studies covering representative Industries In select clusters
Identification of potential energy efficiency options including technology upgradation
Preparation of cluster profiles and sectoral report
Development of sectoral roadmap with implementation plans
Stakeholder consultations and validation of roadmap

” reuims tregy Cnane

Major MSME clusters covered

Targeted Additional

) Jamshedpur (Jharkhand) | I Ankleshwar {Gujarat)

) Thane (Maharashtra) | L Ernakulam (Kerala)

-} Karnal (Haryana) J Valsad (Gujarat)

) Ahmedabad (Gujarat) | LI Ghaziabad (Uttar Pradesh)

) Vapi (Gujarat) 1 Nandesari {Gujarat)

“ rTuis e I
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SECTORAL ANALYSIS
Chemical sector

Cluster profile

Major products : Dyes & plgments, Pesticides, API/Pharma intermediates,

Others (Paints, resing, soaps, detergents, etc)
Dyes & pigments 1,240
Estimated production : 2.9 million tonne per year 4
Fesdades | T
Nusmbes of wnits - Cluster lewel APV Prama s
Ermdcsler T Other chemicals 034
= Total 2332
—
Manciesers W

Vepd EEETEE ST

Shulases TR
Kams! o mTTE

lonidodae  mI—
° 1o o »no 00 50 "o
* Upm & plgrer W Pewsci fen A Mheme W Uther themtesls

Segment No. of units () Production (tpy)

1,353,041
122,991
08071

1,108,703
2,283,000
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Energy consumption profile = Cluster level

Enemy : NG, coal, b LDO, FO, HSD and electricity
d energy 322,370 toe per year
GHG 1.1 miflion tonne CO, per year

Thane
%

Karnal
™

” T e ey Cvans

Share of energy consumption and GHG emission

e o e Fiure: Clste evel GHG emissions

Thermal : 7T0% & Electrical - 22%
Emissions from both thermal and electrical energy are almost equal

“ rTuies ey D
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SEC levels in chemical clusters
180
isu
140
E 120
E; o
é-. 1 3]
w
:K L3
. I I I I I
in
. 11 I & |l | I ] I l "
Ahmodabad Yapl Jaonsradour Thane Kama AnMeshmae Vakad Ernakulam
Comparison of cluster SEC
m0ye Gpignoents  mFcRikde:  wAR/Phammaccuticsl  mOtrer chemicals
” reuims tregy Cnane
Energy consumption profile - Sectoral
Category 7 Energy consumption (toe) | GHG emissions
Thermal Electrical Total
I»)nsl’:’mnu i 210,935 l 48234 | 239,188 800,003
Pesticides 9,028 19,762 28791 |  19sAss ]
AP /intermediates 41,828 42,133 83932 433,930
Other chemicals 107,722 13554 121,316 ] 313,003 1
Total | 309,313 | 123,704 ‘93,’277 | 1,na.up
Energy Source:
Thermal - NG, coal, blomass, LDO & FO
Electricity — Grid and DG set (HSD used for power backup)
“ T e D
6

20| Page



7/19/2022

Segment-wise analysis - Sectoral

=
N/

»

Pesticides Pesticides
% 1m%
Figure: Break-up of sectoral energy consumption Figure: Bresk-up sectoral GHG emissions

Dye and pigment accounts for major share of energy consumption (52%) and GHG emissions share of 47%

“ reuims tregy Cnane

Energy performance indicators

SEC (GNtonne)

7
04
6
1 &3
4
3 a 28
2
1
°
APUpharma Pesticiges

Dye & pharma

{

Product type (-)

“ s ey Meeey tass
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Energy efficiency options

EE options and potential impacts in chemical sector

(toe/yr)
'omdmmmm 6,030
cistridution system
Performance Improvement of thermic fuid 3,403
heater
Repliscement of tray dryer with Nudzed beg 6,385
|aryer
Fuel switch over in thermic fuld from LDO 382
.b'ﬁ
Technology upgradation: 3,104
[SERCIERIALIN (GF STRTIvC Tt emtes: -
Cross-cutting technologies B,801
Totat 30,975

tevi

Monctary
benefits (Rs
Kaikch /yr)

3,028
1,521

28,992

12,331

7,720

G oot 57,821 i 3
Chemical sector will lead to an energy saving of 30,973 toe per year equavalient to a GHG reduction of 202,570 tonne CO, per year
consdering replication potential of 63 - 30% for process 100% for cross cutting technologies

(Rs lakh)

67,226

= "
period

(year)
0.8

0.7

0.7

1.2

2,724

11,675

81,385

202970
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EE options and potential impacts in chemical sector_coms

T (P avnbe
Dyea o o
remads
. Cothae sty
N
Amfpraing Wb “m
T 15
Figure: Share of energy, investments and GHG reduction different ents in ch | sector

« Energy saving potential : 5.2% to 6.9%
« Total investments requirement : Rs 67 226 lakh

« Simple payback : 1.2 years
« GHG reduction potential : 202.970 tonne CO, per year.

“ rEirs ey Ovase
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BARRIERS & CHALLENGES
Chemical sector
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Barriers and challenges
Ky chulnge | 3pecttc challenge impact
Tecmnical ‘Imd on sttcent optens ERET T T —

lmumhmmmm Q| S

[ 3 ionger perio for scaption of ey e wet Schackges

Iu—nmum“n-mm a

e 4 sreermeninice o .
Financisl " Migher tramaction coats for Snancng low salus ioans R T T L C———— e of e

[Rm— { O Lack chechnoiogy sdoption o 3 wase 3o smong MIME

lnma'm-.uuunn e s O Foor datasmerment of s on £ promct by bete

rerr e — it
Skflsety ;u—mum:wxw Qa L) wY

| nbthutes ot cluster level for skt smpiove mants a oy anths of e manpower

%‘ U Lack of nhouse rmovation on B propects

! O s ey o e e EE axyaparier eacing et cparats:
Pofices | Nom-ecatince/ weakabiity of sector- spechic O Umited techroiagy wpgradaton by MSME:
Infrantructure ‘mm’u“m_-dd-m&. O netfcient use ol ensegy hence hgh Impect on sewrcrmeet 1
“ reims tregy Cnase

Recommendations & implementation plan
“ o
10
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Strategies for implementation

f CLUSTER LEVEL STRATERONES
POLICY LEVEL STRATERORES.
[ Induntry ssociatomn } Short-term Long-term
(Facaration| meawres CHEMICAL S2CTOR
BEE (M. ol Power)
Mimntry of MO
Line Mirtstries
T (Sector-wpecitic policie )

” i freg Onans

Cluster level strategies

Facilitating adoption of equipment/technology having at least minimum EE levels at
competitive prices (self-sustainable model) -

g,._

- Targeting basic utiities requiring low and
periodic replacement.

4 Involvement of EM Cell s crudal to ensure faster

and bility

Proactive engagement with OEMs, LSPs, sectoral
experts, ESCOs, banks & Fis miine with need

assessment of the cluster

“ T T

11
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Roles & responsibilities of cluster level EMC

1. Chuster level needs assessment 1. Buresu of Energy Efficency and SDAs
2. Estabbshment of linksge with technology/equipment OEMs - Supporting establishment and coordination with duster leve!
3. Setting up minimum efficiency and qualty levels for “Enerzy Management Cell”

equipment/ system and spare parts |2. industry assccations/ apex bodies
4. Rate for bulk - Coordination and facfitation of programme
3. Ensure minkmum Inventory level to avold procurement delay - Periodic need assessment, review and customisation

and opportunity cost

3. Ministry of Micro Small and medium enterprises and MSME-DI

0. Estabbshment of single-window fin with Banks/Fs
7. Development of financially self sustainable model

- Development of basi infrastructure for local bodies
4. Energy Efkclency Services Limited (EESL)
riage with | leved
3. SID8, Fis and Banks
- Single window financing.

Budget: Rs 3 crore @ Rs 23 lakh per cluster

” i freg Onans

Policy level strategies — primary stakeholders

The key stakeholders for
implementing the policy level
strategies include government
agencies, infrastructure
development agencies,
development institutions, and
financial institutions / ESCOs

“ s treg I
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Policy level strategies - Technology upgradation fund

High initial cost may be mitigated through ease of financing as well as fiscal benefits
Fadilitation to diversify product through cluster level development centres will help in sustainable
business to MSME sector

Upgradation fund — key activities and stakeholders

Key activities Facilitation
1. Bureau of Eneray Eficiency and SDAS
+  Energy efficent technologies In steam generation £ FE
system - Technology demonstration through pilot projects in PPP
/ESCO modes
*  Enersy efficent technologies In dryer system - Develop/ strengthen technology providers and LSPs
+  Energy efficent technologies In cross-cutting R S
2. Ministry of Micro Small and medium enterprises and MSME-
technologies and utfities ol
- Implementation of scheme in MSMEs
Total budgrt: Rs 30 crore - Establshment of duster level technolosy and product
development centres
3. SIDBY, Fis and Banks
fund
“ rTuies ey D

13
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Policy level strategies -Common facility centre (CFC)

Supporting sustainability and growth of MSMEs by addressing common issues like high
end technology, market access, financing, etc.

¢

8§
()
o

D —

CFC - Role and implementing agencies

[

Key activities Implementing agencies

* Banking of qual®ty raw materials, access to manufacturing process, 1. Ministry of Micro Small and i
technology, etc.

* Bulld capacities through formation of spectal purpose vehicle (SPV) enterprises and MSME-DI

* Providing easy access to standard testing and infrastructure faciities

* Strengthening the existing Infrastructure facilities e

Budget : Rs 5 crore towards feasibility study and DPR preparation 3, Cluster level associations

“ rTuies ey D
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Policy level strategies - Infrastructure development

To enable MSMEs access to green fuel supply system, Industrial estate, and other relevant Infrastructure to
pr it and bility

Development of industrial zones — key activities and responsibilities

CTCTD T G— T T —

1. Development of clean fuel supply system such as 1. Ministry of Micro Small and medium enterprises
piped natural gas, LPG (Karnal, Jamshedpur, etc.) and MSME-DI
2. Development of Industrial zone/iIndustrial park for |2, State sovernment

chemical manufacturing units S hiabar Ml Batctatiie
Budget : Rs 0 crore

R

15
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Impacts of implementation: Overall chemical sector

202021
202122
2022-23
202324
2024-23
202520
202027
2027-28
202529
202930
202031

ten

Production
{tonne;
4713380 |
3138133 |
36,00,508
01,08619 |
06,3403 |
72,32897
7905038 |
80,17,108 |
53,92.713
10235057 |
11139422 |

3w

| Energy consumption, toe GHG emissions

BaU EE 8au. =3
493277 | 433277 1828110 | 1825110
537672 | 337,072 1392040 | 1552680
380002 | 383132 2171977 | 21,6118
635208 | 029,220  23,07433 | 23,31944
690300 | 678,893 2580326 | 23,06,013
738907 | 732404 2812774 | 27,04327
827275 | 790047  30,03923 | 29,27,957
501729 | 230,043  33,41,830 | 31,74,764
922883 | 928820 3042024 | 3342279
1071344 | 1007004 33,70460 | 37,32232
11,067,765 | 1094437 4327801 | 40,30,081

*  Enersy savings In 2030-31 s estsmated 10 be 73,329 toe assuming a CAGR of
9% in the sector.
* Corresponding GHG reduction potential i 271,700 tonne CO, per year

RS
Bl S mne

§ Trmome
§ 2200000 sl

- ~

o |

va“‘ d"‘ "f ,f f' ’6 "0,0"’0

E::: e — Z
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Summary of roadmap

Implementation

Technology vwpgradaton fund

Tor hove ¢ & Cne ol ssmmon o

Cluster level EM cells
Sashinhet &5 el
Skill duweloprrunt

[ T IT ol (= r—

e

Initiation

Claster level parcgy
mursagernent coll

Idertfiratran & Dessboprment

Technalogy upgradatsan fusd

Dwlipm et +f DFw

Camman facity centies ®
Infrastructur e developrmernt

ertifiint h fewmtug -ne r
coe

” rEie Tregy Dnane

Infrastructure

Common Teuilily seutaca

Monitoring & Review

Techwniosogy wpgr sdation fund

Montang

Thank you

“ *Tues regy Devne
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Annexure 5: Presentation of Hi-Therm Boilers Private Limited
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i
|

| am Vineet

And | am going to show you how you can benefit from moving to a cleaner
source of energy for your process heating needs

ELECTRIFICATION OF PROCESS UTILITIES
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[ —
INTRODUCTION

More than 3 decades of experience in the process heating industry

Proven and efficient equipment for various heating processes in diverse set of industries
Have served over 2000 clients across India and globally

Offer electric operated heating equipment and have made a niche in these products

E ———
m ITC ESSENTRA Binani

BRAJ BINANI GrROUP
TP

. TATA
IR/ T E
ORSPL 'ATA STEEL -

COMPANY
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%
=1 M-Tharm BoVers

1

Elon Musk &
protect life on Earth,

SpaceX 1o extend hife beyond

b

WANT BIG IMPACT?
START SMALL,

'
] -

We believe in making each step a clean and green step towards our future
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WHAT ALL WILL BE COVERED IN THIS PRESENTATION

Introduction to Electric Boilers and Electric Thermic Fluid Heaters

Advantage of Electric over Fuel fired Boiler & Thermic Fluid Heater
Case studies of installations with benefits achieved

Economic benefits and environmental emission reduction benefits
Scope of work involved in installing and operation

N

INTRODUCTION TO

ELECTRIC STEAM BOILERS, HOT WATER GENERATORS
& THERMIC FLUID HEATERS
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ELECTRIC OPERATED STEAM BOILERS

ELECTRODE STEAM BOILER VS ELECTRIC STEAM BOILER

Electrode steam boiler series work on
the principle of passage of electricity
through water, which causes a rise in
the temperature of wates. It comprises
of an insulated boiler vessel, special
alloy electrodes, feed water pump,
various mountings and fittings along
with an electncal control panel.

Electric steam boiler series employs
electric heating elements as the
heating media. It comprises of an
insulated boiler vessel, S5 heating
elements, feed water pump, water level
controller, wvarious mountings and
fittings along with an electrical control
panel. All these equipment are housed
in a packaged unit.
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PRODUCT FEATURE

USER BENEFITS

UNIQUE DESIGN

WO CHIMNEY, NO OIL TANKS

NO BLOWERS/ FANS

INSTANT STEAN IDEAL FOR INTERMITTENT OPERATIONS ALSO
NONX |BR DESIGN LOWER INVESTMENTS, NO DOWNTIME FOR YEARLY PASSING
READY TO USE PACKAGED DESIGN FASTER INSTALLATION & COMMISSIONING, NO HIDDEN COSTS

EASY ACCESS FOR MAINTENANCE & CLEANING

EASE OF OPERATION & MAINTENANCE

CONPLETELY SAFE

NO WATER - NO ELECTRICITY FLOW

beekaylon

e Beekaylon Synthetics Pvt. Ltd, Silvassa
has installed 3 units of 150 kg/hr Non-IBR
Electric Steam Boilers. The plant has
special subsidy on electricity rates and has
successfully adopted Electric Boilers as an
integral part of their yarm manufacturing
process.
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= s0-Tharm Dovers

TITAN

e Titan Company Ltd., Hosur, Bangalore has
replaced their 400 kg/hr diesel fired boilers
with 2 sets of 100 kg/hr electric steam boiler
for their canteen jacketed heating

e The plant has transformed in to a complete
electric operated plant, having replaced
their large fleet of vehicles into Tata EVs
Thus reducing their carbon footprint.

,.ek’ Mi-Tharm BoNors

ELECTRIC HOT WATER GENERATOR WITH CALORIFIER TANK
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we = bomit

s

e RSPL Ltd., Indore has recently installed a 162
kW Electric Hot Water Generator made of
complete 55316 along with a S000 Liter
Calorifier Tank.

e The system generates 2500 Litres per hour of
90°C Pasteurized Hot Water from ambient
temperature free from pathogens and ready
for use in their shampoo manufacturing
process

[

SALIENT FEATURES

Multiple passes - Complete S5316 design - Indirect Heating - Ceramic Cartridge Type
Heaters with Long Life and Easy Replacement - Thyristor based PID controlied Panel -
High Efficiency - Control Panel with Air Conditioning for cooling purpose
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“Vertellus'

e Vertellus Specialty Materials India Pvt. Ltd.,
Vapi, Gujarat has installed a 3 Lac kcal/hr -
360 kw Electric Thermic Fluid Heater for
their intermediates and specialty chemical
manufacturing process.

[ —

& s-Tharm Bovars

SALIENT FEATURES

Multiple passes - Indirect Heating - Ceramic Cartridge Type Heaters with Long Life
and Easy Replacement - Thyristor based PID controlled Panel - High Efficiency -
Control Panel with Air Conditioning for cooling purpose

10
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Clean Energy - Zero Emission
insulation cost.

Avoid fire hazards
No smoke

in and cutting off

Compact Installation & Silent Operation

Fine control possible on low operating loads

3

4

5.

6. No hassles of installing poliution control equipment

7

8. Thyristor control provided for soft start & to avoid sudden surges during cutting

ADVANTAGES OF OPERATION ON ELECTRIC VS FOSSIL FUELS

X
2. Can be placed next to point of use, thus reducing thermal losses, piping &

ELECTRICITY NATURAL GAS

HEAT LOAD CONSIDERED KCAL/HR 200000 200000 200000 ’
THERMAL EFFICIENCY OF BOILERIN % % 90 I ’
HOURS OF OPERATION PER DAY 24 2 24

CALORIFIC VALUE OF HEATING MEDIA KCAL/KG/{KW) | 860.4 | 000 8500

FUEL COST 8 1% 7
FUEL CONSUMPTION (KW/KG) 235 % | 26 '
FUEL CONSUMPTION PER DAY KW/DAY | KGS/DAY | 5635 619 621 '
FUEL COST PER DAY 45081 61922 49560 '

1
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ZERO EMISSION

NO POLLUTION

Chimneys Eliminated
Fuel Handling Eliminated
Inefficient Fuel Burning Eliminated

1000 kgs of CO2 per day

That is the GHG emission of a 2 Lac Kcal/hr Gas Boiler

A return flight from NY to London

Thatis the equivalent emission of plane travel

12
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SCOPE OF WORK FOR INSTALLATION OF TFH

The unit comes on skid mounted design for smaller units up to
180 kW Electric TFH.

For larger capacity units, the panel is recommended to keep
seperate from the unit for reduce heatimpact for the heater to
the panel. Field wiring s to be done for larger units. The heater
and pump are on a single skid.

@nmm

SCOPE OF WORK FOR INSTALLATION OF ELECTRIC STEAM BOILERS

The unit is packaged. The user must only connect utility
connections such as power supply, steam outlet and water

connections.

Separate dedicated earth pit is required for Electrode Boilers.

13
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e Control panel of electric operated boilers is
the heart of the system. The image is for
the panel of the 360 kW Electric Thermic
Fluid Heater. A 5 kW Air Conditioner is
fitted on the side of the panel for cooling
purposes to remove the heat of such heavy
duty panels maintaining efficiency and life

THANKS!

Any questions?

Visit us on www. hithermboilers.com

14
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Annexure 6: Presentation of FLOWRHEX PROBURGEON Pvt. Ltd.

Amol Raykar

7/19/2022

Meet our Team

Abhljeet Kulkarnl

Managing Diecior & CEO)

SatyaRakesh Medidl

cro)

Amol Raykar

ncer and COO)

Prof. Shirish Sonawane

rical mentor)
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Ideal system operation ()

essce

Reactant A = - e
Process lemperafure lone
Proper dosing lines and Juench Mater
S WUE viagienal
instfrumentation is required
BFLOWRHEX'

Applications of flow reactor technology 23
eeave
When ?... Why 7...

« Mass fransfer dominated processes like

e 3 Basic needs of chemical processes,

muitiphase reactions L-L or L-G

- Temperature sensitive products / operating Mass Transfer
temperatures above sclution boiling points / Heat Transfer
Highly exothemnic reactions

« Highiy toxic/hazardous matenal handiing in
terms of reactanis/products/fintermediates Reacting material stability and compatibiiity

- Unstable infermediates formafion

Safer Operation

Operability and scalability
- Reactants react with products fo give

byproducts

HFLOWRHEX'
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Applications of flow reactor technology ©

eence

Chemistries readlly
doable

« No solid handling

= Low femperature
reacfions
« Foster kinafics

Reaction examples,

Halogenations, Nitrations, Aminations, Phosphonations, Oxidafions, Diazotizations, Organometallic reactions
Per acid formations, Suiphenafions and Many more...

Chemistries

joable

Chemisirles possible
with challenges

hondiing

BFLOWRHEX'

FLOWRHEX Innovation and Uniqueness o

LL L

Wide Operation Range,

* Tempesature: -30°C to 200°C,

* Pressure: Upto 20 bar

* Reactions: L-L, L-G, Slurry-Gas, Slurry-L, Catalytic, etc,

* Unigue Spiitting — remixing Flow paths
* Flexible assembly with modufar approach, sctive mining,
etc

* Frocess Specific module selection and arrangement

Indian Patent Granted
202121031520

Innovative and unigque design
wiin Multipurpose use

Flexible business modet with
usar specific tallored solutions
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FLOWRHEX Innovation and Uniqueness (7}
L L LY J
Applications
n Chemical Reactions

Unigue Chemical Separations

B n progress
| J

Product features o

sssne
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Product features ....

n Egyy and Nexbic assemily

Wide range of apolications

MOC with Tantalumy/Tiio

avaiiabie a1 per customer demond

2
3]
&
e
6]

svelopment of

Eificien! and Affordobie

LL LY J

RIFLOWRHEX

Technology / Process / Product

Procos PO .., .
lemparative Temparaturo
-

Produt mren vy
Sk o m
e et

weslesc ity

ntage
reaction
° without
rogycio
Orlorme Gas without
seprmtion
|l = ingew
. brsdatar
oo 4 Key Raaw
| Ureeactad IRM Recrce Utesacted mono (hovo Sk Motarcl
sroduct Recpcle o Chioring Gon
mapx padect
Loy Paw Materisl -y
R il
-

*Some aclval reactions carmied out using the innovafion are menfioned in below link
hiips://drive google.com/fle/d/1G_BFmUnbRboXvn3CDJzwiFYjmhU JOI /view?usp=sharing

wal o

with =87%
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Some of the optimized results (11
LL LR
E.g. 1: Gas-Lliquid Chlorination with Cl, gas
R RCI - RCI, » RCI,
Y - |+ HOl ., -~ HO ey + HCl ..
Reaction fime {min) 6800 75
Reaction temperature (°C) 120-130 35-40
Conversion (%) Complete Complete
Operation stages K 1
Separation and Recycle 2 stage separation Not needed
Utility High pressure steam Water circulation
Elimination of separation stages

Some of the optimized results

seece

E.g. 2: Condensation reaction with aim for reduction in excess
reagent in stoichiomeiry (target 1.4 eq. reagent to 1.05 eq.)

OH RO & ez , o] P RO
1R + 14 R ol N - “« + 2ROH + 04 = R
OH RO O

Reaction time (min) 180-240 1
Reaction temperature (°C) a0 60
Conversion (%) 04 a5
Yield(%) 80 84
Selectivity(%) 90 a2
Reagent Equivalent Required

1114 111
Removal of excess reagent to eliminate post freatment operation
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Some of the optimized results

E.g. 3: Amination reaction with aim for reduction in byproduct
and yield improvement
o R 0 NH—R
. R —
R % [ R

OH N OH
i | s 1IN WP calian - | || oA g W it 15555 |
Reaction time (min) 15-20 1
Reaction temperature (°C) 30-50 60
Conversion (3%) 98.5-00 100
Yield (%) 82 "N
Selectivity (%) 80 87
Reagent Equivalent Required

1:12 18

Reduction of excess reagent with yield and selectivity never
observed in batch before

Snaps of our products, accessories and recent installations
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Complete Hastelloy Reactor Assembly @
with Automation, High pressure Teflon Dosing line

Residence time 3D mixer and utility circulation

Pilot-Production Scale Installations Q

o 2222

- . {)
———— g {
i
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=

3
‘/
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Contact °
LI LY )
THANK YOU
Amol Raykar
amol@fiowrhex.com
09420586572
www._flowrhex.com
BFLOWRHEX'
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