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December 26, 2019

Minutes of 87" Meeting of Scientific Advisory Committee (SAC) on Hydrocarbons of
MoP&NG

The 87 Meeting of SAC was held on 13% December, 2019 at Scope Convention
Centre, New Delhi. The meeting was chaired by Dr Anil Kakodkar, Chairman, SAC.

The list of participants is enclosed as Annexure-I.
ED (CHT) welcomed the Chair, JS (R), special invitees & other members of SAC.

ED(CHT) reiterated that PRADHANMANTRI JI - VAN YOJANA’ has been announced by
GOl in Feb 2019 to support 12 Commercial scale 2G Ethanol Projects and 10
demonstration scale projects based on lignocellulosic biomass. Under the scheme,
there is provision to provide support to 6 Commercial & 5 demonstration projects in
each Phase-I (2018-19 to 2022-23) and Phase-Il (2020-21 to 2023-24).

SAC, as nodal body, will appraise and recommend eligible Project proposals. CHT, as
nodal Agency for implementation of the scheme, shall issue Request For Selection
(RFS) and provide Secretarial assistance to SAC for selecting eligible Project
Developers (PDs). Projects recommended by SAC will be approved by Steering
Committee of CHT under the chairmanship of Secretary, MoP&NG.

Following sub committees were constituted for effective implementation of the
scheme:

I. Project Evaluation & Implementation Committee: To review criteria for Project
Developer Eligibility & Project Evaluation Parameters.
Il. Supply chain logistics Committee: For raw material as well as product streams
covering various business models including co-operative model.
lll. Research & Innovation Committee: Enhancing viability of 2G ethanol projects
including reduction of enzyme cost, valorisation of lignin, etc.

RFS were issued separately for Commercial & Demonstration Projects on CPP Portal
as well as CHT Website (cht.gov.in) on 26" Aug’19. The Last date for receiving
proposals was 22" Nov'19. In response to the RFS, proposals for VGF for 6
commercial project proposals have been received. In addition one proposal for
demonstration project has been received.

During 85" meeting of SAC held on 5™ July’19, it was decided that the proposals
received for VGF / Grant under PM JI-VAN Yojana shall be evaluated by a Select
Committee before putting up to SAC. Accordingly, the following Committee was
constituted with due approval of Chairman SAC;



Shri L.K. Vijh, Director (T), EIL --- Chairman

Shri Rohit Mathur, Director (S&CC), MoP&NG

Dr. Anjan Ray, Director, CSIR-1IP, Dehradun

Prof. A.B. Pandit, Vice Chancellor, ICT Mumbai

5. Dr. D.K. Tuli, DBT Bio-energy Chair

6. Shri Arvind Acharya, GM (Corporate Strategy), I0CL
7. ShriK.K. Jain, ED (CHT) ----Convener

W e

Accordingly, meeting of the Select Committee of SAC was held on 3™ Dec’19 at CHT,
wherein, PDs made presentations and detailed deliberations were done by the
Committee.

Thereafter, CHT presented the brief about the scheme and pre-qualification criteria
for selection of PDs to the SAC. CHT informed that the proposals are based on mainly
two technology platforms:

a. Cellulosic pretreatment, hydrolysis, enzymatic fermentation and distillation.
Five Commercial Proposals have been received as under:
e |OCL (M/s Praj tech),
e BPCL (M/s Praj tech)
e HPCL (M/s ICT DBT Tech)
e ABRPL (M/s Chempolis, Finland)
e SAB (M/s ENI Versalis, Italy).

In addition, one Demonstration unit proposal has been received from 10C R&D
based on its own developed technology.

b. Biomass gasification followed by syn gas fermentation and distillation
e MRPL (M/s LanzaTech, USA)

A comparative analysis regarding pre-qualification criteria and other requirement of
RFS are given in Annexure-1. Details of the proposed plant w.r.t. CAPEX, OPEX,
Financial ratios & returns with & without VGF are given in Annexure-2.

In order to evaluate the project financials on common basis, the Guidelines for IRR,
NPV and breakeven analysis have been revisited by committee (Annexure-3).
Accordingly, PDs have submitted the revised project financials.

Based on the data submitted by PDs and discussion during presentations, salient
points and recommendations of the Committee, proposal wise are as under;

IOCL: The commercial plant is proposed near Panipat Refinery with sharing of Power
(@ Rs. 2.0 / KWh based on incremental cost) and water from refinery. Being near to
the refinery, Ethanol storage requirement is very minimal. IOCL mentioned that they



are working with State Govt. regarding Land availability for distributed feed stock
storage by third parties. The proposal envisages project execution through
conventional mode.

The proposal meets the eligibility criteria and found complete in all respect. Hence
recommended for SAC consideration.

BPCL: The commercial plant is proposed to be put up in Bargarh, Odisha. The proposal
envisages project execution through LSTK mode and the project has been awarded to
M/s Tata Projects Ltd. The committee has observed that the project cost indicated by
BPCL is on higher side compared to that of I0CL having similar capacity and same
licensor. Also, the contribution of power in operating cost is Rs. 16.05 / Litre of
Ethanol production against that of Rs. 6.29 / Lt for 10C.

The proposal meets the eligibility criteria and found complete in all respect. Hence
recommended for SAC consideration.

HPCL: The commercial plant is proposed to be put up in Bathinda, Punjab. The
proposal envisages project execution through LSTK mode and the project has been
awarded to unincorporated JV of Lauren Engineers & Constructors, USA and Tata
Projects Ltd., India. Contribution of power in the operating cost is the highest among
all proposals at Rs 21.19/litre of ethanol production. HPCL mentioned that the reactor
sizing is under review by M/s DBT ICT, Mumbai. Hence, project has been kept on hold.
HPCL has not submitted trial data of demo plant as per RFS requirement. HPCL
informed that a trial of eight days was carried out in Nov’19 and the report is awaited.

The proposal for commercial project submitted by HPCL is meeting the eligibility
criteria except the data of Demo plant trial as per the RFS. The committee has
recommended the proposal for consideration subject to submitting the required data.

ABRPL: ABRPL is a joint venture of NRL (50%), Fortum 3 BV (28%) and Chempolis
(22%). Fortum 3 BV is a Finnish state-owned energy company and Chempolis is a
Finnish technology licensor. As JV was formed in April, 2018, the net worth and
turnover data are not available. The Committee has recommended to consider net
worth and turnover of NRL, the lead partner for eligibility.

The cost of production of Ethanol is lower due to value added co products (Furfurol
and Acetic Acid) and lower utilities cost. The IRR is positive. ABRPL has developed
innovative Bio-mass supply chain model with direct payment to Bamboo producers.

ABRPL has furnished undertaking that duly executed Ethanol Purchase Agreement
shall be submitted before release of 1*' instalment of VGF.

M/s ABRPL has submitted limited demo trial data, which was generated at Chempolis
bio-refinery, Oulu, Finland using Bamboo feedstock supplied by ABRPL.



Though ABRPL has submitted limited demo trial data, the participation of technology
licensor as well as Finnish state-owned energy company in the joint venture provides
confidence in the success of technology. Hence Committee has recommended the
proposal for consideration of SAC,

MRPL: The proposed technology of M/s LanzaTech is a combination of Gasification
followed by Fermentation. M/s LanzaTech has tied up with M/s Ankur for Gasification
Technology. Though, both the technologies have been separately established, the
technology has not been tried at demonstration scale in integrated manner. However,
LanzaTech has produced Ethanol using their prototype Gas-station at M/s Ankur’s
premises, Gujarat using SynGas produced from Gasification unit. MRPL has submitted
LanzaTech technology data of commercial plant running at a capacity of 200 KLPD
since 2018 in China. However, only 10 days data (Continuous / cumulative) at 100%
capacity for Gasification of M/s Ankur has been submitted.

The proposal for commercial project submitted by MRPL is based on the FR and DFR is
still under preparation (expected by May, 2020). Therefore, their proposal may be
considered only after fulfilling the various requirements of RFS.

SAB Industries: The proposed technology was originally developed by Beta
renewables and a commercial plant in Italy at a capacity of 20,000 TPA was in
operation till 2018 with multiple feed stocks. Subsequently, company has been taken
over by ENI Varsalis.

The proposal has been submitted by SAB Industries, which is a construction company
and does not meet the eligibility criteria of requisite experience and turnover of Rs
250 crore in any of the preceding 3 years. Moreover, PD has only submitted extracts of
a PFR/ FR giving financial analysis of project and has not submitted the DFR and
operating data of the demonstration unit.

During the interaction with Committee, SAB shared that proposal was in the name of
SAB since agreement with ENI Versalis and Punjab Govt. were in name of SAB.
However, the other group company Indian Acrylics Itd (IAL) is having the requisite bio-
mass handling experience of many years (aggregating and using it in their boilers as
fuel). They also proposed to enter into fresh agreements in the name of IAL, having
relevant experience and turnover.

Accordingly SAB’s current proposal is not recommended.
Recommendations

SAC deliberated extensively on each of the proposal, and following are the
recommendations for consideration of the Steering Committee.

I0CL and BPCL: The proposals submitted by IOCL and BPCL meet the eligibility criteria
and found complete in all respect. Hence, recommended for consideration of Steering
Committee.



HPCL: During the interactions, HPCL mentioned that there are technical issues in
reactor design with the selected technology of ICT-DBT, which require review,
revalidation, subsequent scale up and amendments in DFR. It has been therefore,
decided to identify alternative technology, which may take 2-3 months. Since the
project is already approved by their Board, and there is full commitment to implement
the project with alternative technology, the grant of VGF under the phase-1 may be
kept on hold.

SAC was of the view that the grant of VGF to this project cannot be under hold for
indefinite time and therefore has recommended that the fresh proposal as per RFS
requirement may be considered till the decision on all the six projects under phase-1 is
taken. In that case, HPCL may participate again for the second phase.

ABRPL: SAC endorsed to consider, the net worth and turnover data of NRL, the lead
partner for eligibility. During interaction, ABRPL mentioned that the due diligence of
the technology for cellulose to sugar has been performed by the joint team of ABRPL
and BPCL-R&D. The rest of the technology i.e. fermentation of sugars to ethanol is
fairly established commercially. ABRPL further informed that long lead items are
already under ordering stage and loan agreement has been signed with PNB. ABRPL,
therefore requested to consider grant of VGF under Phase-1.

SAC advised ABPRL to submit the operational data expeditiously by Jan 2020 as per
the requirement of RFS, based on the same their project may be considered.

MRPL: SAC observed that the technology has not been tried at demonstration scale in
integrated manner. Further, as DFR is expected by May, 2020, the proposal may be
considered only after fulfilling the various requirements of RFS.

SAB Industries: The Current proposal is not recommended by SAC.
Proposal for setting up Demonstration unit by I0C R&D

The Proposal envisages setting up of Demonstration unit in the vicinity of proposed 2G
Ethanol commercial plant in Panipat. The technology is developed by 10C R&D itself
and the Pilot Plant operating data has been submitted. Proposed Demo plant
comprises of facilities for biomass handling & washing, pre-treatment and
simultaneous scarification & co-fermentation (SSCF). Additionally, facilities for onsite
enzyme production, yeast propagation and Clean in Place (CIP) are also there.
However, distillation shall be done in the proposed 2G Ethanol Commercial plant. The
Capex for the plant has projected to be Rs 96 Crore. Proposal meets the eligibility
criteria.

SAC has recommended for consideration of Steering Committee. Further, the fund
may be released in instalments subject to Rs 15 crore.

SAC observed that bioethanol is only one form of fuels and the same biomass could be
used to produce other bio fuels like drop in fuels, pyrolysis oil, biogas, etc. There is



significant potential for decentralized production of Compressed Biogas (CBG) from
biomass/MSW to augment gas supply particularly in rural areas where demand for
cooking gas is expected to grow substantially. There is wide diversity of potential
biomass feedstocks including waste gases, MSW, etc., and at the same time
conversion technologies that are at different level of maturity and potential to
improve in future.

Therefore the policy may move in the direction that is biomass feedstock agnostic as
well as promote all biofuels on equal footing. In order to allow other biofuel options to
develop and compete with each other, the scheme should allow broader options for
biofuels. As industrial wastes are classified as renewable feedstock, ethanol
production from industrial waste gases may also be considered for VGF under the
scheme. Similarly, production of bio-crude, drop in fuels from MSW/ plastic waste/
biomass may also be considered on the basis of equivalence with ethanol, based on
the calorific value. SAC recommended that if possible, the scheme may be made
generic before inviting fresh proposals for the second phase. JS (R), mentioned that
such change in the scheme may require cabinet/ Govt. approval.

The SAC has further recommended that the Govt. may consider including “Bolt on”
plants & “Brownfield projects under the scheme. This will enhance project viability
and promote wider participation.

The meeting ended with thanks to the Chair and the participants.
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Annexure-3

Guidelines for IRR

10.

11.
12.

13:

Timeline for Cash Flows: Pre construction period + 20 years (Post Construction)

Capacity: 100% CUF (Capacity Utilisation Factor) by 3" year from Project commissioning

No Escalation: The Financial model is to be built with constant prices throughout. No escalation

to be taken for Revenues, Feedstock, and other operating expenditures. Hence in the model

from year 3 onwards (first year with 100% CUF), the EBIDTA should be same.

GST to be certified that the Capex GST is offset by net Revenue GST and hence not considered.

In case it is not offset, the differential may be taken in the respective years cash flow

Project Cost: The elements of project cost must be shown in the workings

Debt-Equity Ratio: 50:50 before VGF. The interest payments on Debts taken to be shown in the

cash flows.

Funding: To ensure that funding for project cost is procured, maintaining the Debt equity ratio

of 50:50 and show the VGF infusion as per RFS timelines. Because VGF is conditional, both the

cases with and without VGF to be worked out.

Ethanol price to be taken as Rs 59.48 without any escalation.

Feedstock prices to be taken without any escalation based on plant location (include the

transportation cost/handling charges (if any) as per the RFS document.

Working Capital: The Cash flows must show the Working capital infused, incremental infusion

over the years (if ahy) and must show the release of working capital at the end of project.

Salvage Value: The salvage value at 5% excluding land, which will be taken at original cost.

Taxation:

i.  Since new tax rates have been notified from FY 2020-21 onwards for those companies
which shall opt for it, hence PDs are requested to take only those rates, which represent
the intent of management on date.

ii. ~ Minimum Alternate tax to be taken where applicable.

iii.  Tax rates must include Cess and Surcharge, wherever applicable.

iv. To be evaluated on a standalone basis without off setting of losses (if any) from group
business profits

r

Returns and Ratios:

i.  Equity IRR: Debt (50%) is included in project funding. Hence compute the Equity CF (Cash
flows to equity shareholders). IRR is to be computed on the Equity CF.

ii. NPV at Discount factor: Discount factor to be decided by the PDs and must be indicated in
the assumptions. The NPV of Equity CFs on such discount factor to be computed.

iii. DSCR: Compute the DSCR only for those years in which debt exists. Then compute the
average for these years. If in any year the debt obligations are not met, it is to be
mentioned that debt cannot be serviced.

iv. Breakeven analysis:

a. Breakeven Ethanol price at 100% operation
b. Price of Ethanol with NPV=0
c. Price of Ethanol for achieving threshold IRR
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