STRATCON

Environmental Developers & Consultants

Steve Peters
2015

This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily reflect the views or
policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or completeness of
the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel free to
contact the authors directly should you have queries.


Didith
transparent


Process

K =
House Gas
ooE RE‘FII'IE
E | Pyrolysis Oil I | (Fraction) | Liis Hsets
A ) ~
Industrial Gas
Users
o) ' o
Biogas , Strip _ A
CO2/H25/ H20 Bottle
Methanol & il ) :
G X\ Buses.
Pipeline : S
f= - : Engine for By =
Low BTU Bicgas I Power and Heat \|/ \ i ki
' eavy Vehicles
\ | /
Biodeisels rt _ Kiosks : N
(FAME, DME & o Pu "f?r : Local Area
Isobutanols Dehumidify Vehicles
o
Heat Recovery i
S ! Personal
Il { j : \ Vehicles
1 7
- —p | — Local Micro-grid ) ~.
Refuse Derived | | Ship to New Distributed Household
1 Fuel (RDF} Process User Power ) Power Users
. . 7
i 1 ler & ) L]
L e e Steam Boiler : ' Commercia
, S audiiea Turbine Power Grid Power Users
v o 4

© 2014 STRATCOn SINGAPORE PTE LTD Page: 2




Key Steps

 Site Acquisition — Price & Proximity
» Feedstock Security — Price & Proximity
- Biogas Process — Proven with Feedstock

« Biogas Purification (H2S) — Ease of Use
« CO2 Removal — Type & Cost
« Compression — Integral to CO2 removal

« Storage — Intermediate or direct sale
« Transport - Virtual Pipeline

 Fleet refit — Compare fuel efficiency and
emissions
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Raw Biogas s
Sewerage Gas Landfill Gas Agri (CIGAR) OFMSW

CH4 Percentage in Raw Biogas
30-40% 40-50% 50-60% 65%

Capital Costs per 9450 NM3 of CH4 ( 10,000 NM3 of BIO-CNG
US$ 3.3M US$ 1.6M US$ 2.3M US$ 3.3M

Formula for cost of biogas determined by the amount of raw divided by yearly costs for
labour, spares (4-7% of capex), depreciation, cost of financing, management overhead
and margin for feedstock cost plus profit)
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Stripping, Loglstlcs and Fleet Costs C STRATCON

o

Biogas CO2 Strlpplng BIO-CNG Tanker / Bowser  Fleet

Key Costs

« (CO2 Stripping US$ 1.9-2.3M per 10,000 NMS3 biogas,
« Tanker US$ 175,000 per trailer (1 trailer for 8 buses),
» Bowser and fleet replacement is project specific,

» QOperations costs for CO2 Stripping 3-6% depending on kms
» One Litre of Diesel is equivalent to 1.18 Nm3 of BIO-CNG

Formula for cost of BIO CNG determined by the amount of BIOCNG divided by yearly
costs for labour, spares (3-6% of capex), depreciation, cost of financing, management
overhead and cost of raw input biogas cost plus profit). Not 1-3% loss of methane
during stripping process.

This price per NM3 is then converted to Diesel litre equivalent
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Putting it all together () TRATeN

Formula for price per kilometre for the buses is determined by the number of
kilometers travelled per year divided by yearly costs for labour, spares (3-6% of
capex), depreciation, cost of financing, management overhead and fuel cost plus
profit. Environmental cost can be added separately to show sensitivity.
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