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Assam Bio Refinery: A Bio Refinery based on Fractionation
technology with Bamboo as feedstock

About Project:

* Location: Numaligarh, Assam

* 5,00,000 MT of bamboo to be processed annually using
Chempolis’ fractionation technology to yield 48,900 MT of
Ethanol; 18,600 MT Furfural/Furfural alcohol; 11,600 MT of
Acetic Acid, ~31,680 MT of Liquid CO2 and power as well

* More than 55 million tons of bamboo availability in North East
India; 66% of total bamboo resource of India

» Estimated completion date — Dec’2022; ~58% overall project
progress achieved till 15t Dec’21.

* More than ~85% of Plant & Machinery ordered; All Long Lead
items ordered,;

» Technology Provider: Chempolis; EPCM: Engineers India

Limited (EIL)
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» Acetic Acid, a very versatile chemical, used in adhesives,

2 paints, textiles, agriculture, plastic and pharma industry
CHP: Combined Heat and Power Plant



Principles of the technology

In Low temperature and Cellulose is purified by Pure Cellulose is easily Conventional fractionation of
pressure, biosolvent washing with water hydrolysed to glucose with glucose to ethanol and
selectively dissolves main Biosolvent Water minor enzyme consumption separation of ethanol

components of bio mass
except cellulose

Cellulose Glucose _ Ethanol 49,000 t/a
Fermentation

. — . .
formicodeli Washing Hydrolysis & Distillation

~ 3,00,000 t/a dry
bamboo
Liquid CO2 31,680 t/a

Water
Evaporation formicopure™
Spent liquor is evaporated
and dried; Vaporized .
biosolvent is directly Bamboo chips 44
recycled and re-used . .
Acetic Acid ~ 11,100 t/a OUTPUT
Ethanol 6.2
Furfural ~ 18,600 t/a . .
Acetic Acid 1.2
Power Plant ;
Biocoal ~1,50,000 t/a Furfural 2.3
Used to produce Steam & Biocoal 20
Power for process
requirement Total 29.7

3 ~ 20 MW (w
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The process delivers high yield, favorable pricing, small unit size
& vast environmental benefits

Raw material efficiency
(excl. energy production)  Technical benefits:

* Purity of all fractions, enabling cost-effective production of
}/ end-products

* Optimized properties of all fractions (vs. conventional pulp

, d«
{
—
el fractionation 90% mills: only pulp is optimized)
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e Smaller unit size (e.g., 1/5) with at least the same feasibility
as large pulp mills

* Flexibility in raw material, e.g., possibility to use waste
(e.g., straw)

Pulp mill * Ability to combine best parts of different technologies

Environmental benefits:

* Possibility to replace fossil raw materials in huge variety of
products (e.g., viscose & plastics)

* Lower pollution (i.e., CO,) & reduced water consumption

1G Ethanol

* Reduced land degradation & deforestation
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Bamboo as a feedstock: North East Region accounts for more

than 66% of the bamboo available across India

Bamboo has one of the highest cellulosic content

Distribution of Bamboo growing Area in India (%)
amongst all bio masses :

{J. amooo rich
- oto 5% area
3 5t010%
\ ' Mo 15%

Ash
Moisture Cont%nt Cellulose
Content 1.03% Content
40% 44%

1510 20%

Lignin !

Content
15.38%

Bamboo Growing Stock in NER (million MT):

14.43
12,22
7.27 Meghalaya
Assam
749 Nagaland
13-73 Arunachal Pradesh
Manipur

* Indiais the second richest country in the world after China in terms of Bamboo genetic resources

« Bamboo cover represents 16.7 % of total forest area of the country and 3.4% of the total geographical area of India; NER contributes 28% in terms of Area and

66% in terms of availability.

« Despite having largest area under bamboo in the world, India contributes to only 4% share of the global market; Japan, China, Malaysia contributes 80% of the

World’'s bamboo market

5

Source: PRESPL, National Bamboo Mission, Down To Earth, PWC DFR
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Sustainability is at the core of ABRPL’s Biomass sourcing
strategy

Responsible Consumption/Sourcing

L

L

Inclusive growth &

L

Less than 2% of available bamboo resource required
Transparent sourcing — direct from the source
(Individual/Community/JEMC/FPO/FPC)

Potential to provide livelihood to more than 50,000 people in the region.

40 to 50 Local Level Entrepreneurs to be developed for cluster level chipping
units

Direct engagement with Harvesters and Transporters to collect and transport
bamboo

Technology

Digital supply chain solution being developed for seamless integration of all
stakeholders in the bamboo supply chain.
Geo-tagging of the bamboo resource.

Replenishment

L

Sapling distribution and plantation drive in the catchment area

Tie-up with high yielding tissue culture labs to provide large amount of bamboo
saplings

Association with agricultural universities and other government/private institutions
for capacity development, sustainable harvesting techniques and training.




Overview of proposed Bamboo Supply Chain

Robust Digital supply chain solution will be in
ndividual place for rgcording every transactions enabling the
farmers P payment directly to the stakeholders through bank.
e All stakeholders will be registered in ABRPL'’s
3 I Cystem,
i B Bank
! Local Level
E Entrepreneur Research Institutes :
: (LLE) Main stake holders:
Community e « Bamboo Growers
farmers . m 3 , ‘", — LT H « Harvesting Cum Interim
i Ly oo %‘ —on [;u V L Transporters
r-1-- | 'ﬂ Harvester xce Registered ABRP]. | Value Add: : k/loqal_ll__evel Enttrepreneurs
E cum Interim Chlpplnlg Transporter ! i i . Seedlings ain lransporters.
i Transporter ' | | ! |« Sowing & Harvesting
| . ! | . P techniques
| : ! ! Dispatch .
E Joint Forest | : | ___SChedule A
| Management ! | I « DEMAND PLAN, SCHEDULING, INVENTORY
| Committee | T . MGT & PAYMENT — THROUGH THE
| ; | demand o SOLUTION.
o ! H;g;\’gjﬂreg « Smooth data transfer, Data Integration &
5 S E Integrated control dashboard for ABRPL
i i * Real time communication
» 24x7 option to transact through mobile app and
Biomass demand Material movement aggregation for supply chain on dashboard
Financing & payments » User friendly design and portal
----- Information flow » Offline mode usage & ERP/SAP Integration




Sourcing Areas of ABRPL and Cluster Formation
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Extensive use of technology to integrate Bamboo supply chain
and seamless connectivity
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ICT enabled In-bound Supply Chain: Key Modules

FARMER VALUE CHAIN

REGISTRATION
LLE  TRANSPORTER
Nt L
374N — )
(@)

| 1
b PRE E
| I REGISTRATION

¥
I SHORTLISTINGEI I' -

HARVESTER I

1

VERIFICATION Ellt =
1
= i

QR ENABLED CARD |
ISSUED TO ALL
STAKEHOLDERS

FARMER

REGISTRA'I'IDNEI

+  Hardware procurement
+  Field mobile devices
+ Digital weigh machines
+  Moisture meters
* QR code reader/ printers
* QR enabled card printer/ readers

E MOBILE APP & PORTAL

SHNE)

+  Multilingual mobile app &
portal

+  Android based

+  Web portal for external
users

o BI & ANALYTICS

(N
i @

Detailed Dashboards, Audit
Trail & Audit Reporting

INTEGRATION WITH
HARDWARE DEVICES

BOOM BARRIERS

- pr—
RFID TAGGING
] ==
GIS MAPPING .@‘
FOR FARMERS WEIGHT &
MOISTURE
WEIGHBRIDGE
MEASUREMENT

INTEGRATION SUPPORT

SMS, Email, Track &
Trace, SAP

CAPTURE & RECORD
TRANSACTIONS & PAYMENTS

o
1 &
Capture, and record transactions in a
seamless manner

Payments

[]
Fabiis conn

COMMISSIONING &
ADOPTION STRATEGY
A

i

I

Project inception report
Architecture design
Data model & quality
Project & Governance
Performance & UAT
Go-Live reports
Business continuity plan
Adoption Strategy
Training manuals

O&M — 2 YEARS

s = f gﬁ)
Gm

SLA tracking & reporting
Operation manual with regular
updates

Status reports

Incident management

Help desk personnel from ABRPL
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MoUs signed with various agencies to enable sustainable
development and sourcing

Shri «

PNB — Punjab National
Bank

To provide loans and
other agri based credit
facilities for growing
bamboo in the region

NECBDC — North East
Cane and Bamboo
Development Council
Plan for more than 500
hectares of bamboo
farming every year.

ASRLM — Assam State
Rural Livelihood
Mission Mobilising

small bamboo growers
by forming Farmer

NAFED — National Agricultural
Cooperative Marketing
Federation of India Ltd.

Form and support Farmer
Producer Organisations (FPO) to
Producer become self-sustainable through
Companies/Organisatio NAFED's Cluster Based Business

> S - Organizations (CBBO)
@

ABRPL
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Key Takeaways

ad C©O

Responsible
Consumption &
Production

Economic Growth

3

Sustainable community  Climate Action

3

T4l

Poverty

Clean Energy

Industry, Innovation & Infrastructure
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Saving nations energy imports around 60
million USD annually.

Creating market linkage for 5,00,000 tonnes of
bamboo annually for Farmers, Industries,
institutes/labs etc.

Generation of business opportunities in
bamboo sourcing of more than 200 crores
annually.

Potential of creating sustainable livelihood for
more than 30,000 rural households.

Creation of 50 Local Level Entrepreneurs
and employment generation of 3500 approx.
in its value supply chain.

CO2 emission reduction of 65,000 tonnes
approx. per annum.

Generation of 25 MW of Bio Power.



Thank You
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