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Managing Risks,

Reaping Rewards Through
Biogas Applications
Securing success in power generation using biogasfueled reciprocating engines

T

he Asia-Pacific region
stands on the threshold of
substantial growth in power
generation with renewable
biogas fuels. Palm oil, cassava, sugar
cane, livestock and other agricultural
operations, municipal sewage treatment
plants, abattoirs and landfills, offer
major potential as methane fuel sources.
Biogas-to-energy projects can
provide electricity for export to the grid
or for captive use sustainably by using
reciprocating gas engine-generator
sets. This effective and efficient use of
biogas can mitigate waste management
concerns and at the same time destroy a
potent greenhouse gas, while delivering
strong economic returns. However,
the prospect of generating profitable
power with “free” fuels should not
blind potential owners to the risks of
such projects.
Like any energy generating facility,
biogas-fueled power plants require
proper capital investments and effective
long-term operation and maintenance
regimens. In addition, lack of certainty
about fuel supply and fuel quality can
negate the advantage of avoiding the
cost of natural gas, diesel or other
traditional fuels.
Still, without question, biogasfueled generation can produce healthy
profits while delivering social, economic
and environmental benefits – provided
each risk is recognized and allocated to
the party best equipped to manage it.
For a typical biogas project, the critical
risks include:
• Feedstock supply (fuel reliability and
quality)

• Revenue (power sales, tipping fees,
digestate sales)
• Technology (equipment track record
and performance/efficiency)
• Operations (uptime, ease and
availability of operation and
maintenance)
• Construction (schedule, plant
performance, cost)
• Credit (financing and debt
repayment)
• Insurance (physical damage and
public liability)
• Inflation (for both revenue and
expenses)
Risks are best managed through
contracts. The project owner, lender,
equipment supplier, contractors
and other parties must assemble a
functional, reliable solution that meets
financial and performance objectives.
TAPPING THE POTENTIAL OF
BIOGAS
The Asia-Pacific region contains
major opportunities for biogas
development because potential fuel
supplies are abundant. Furthermore,
economic, social and political trends
also work in its favor in certain
countries with progressive energy
policies. A variety of government
incentives – such as favorably
structured feed-in-tariffs (FIT),
tax holidays, partial investment
grants, duty-free capital equipment
importation and value-added tax
exemptions – promote cleaner,
renewable fuels and reductions in
greenhouse gas emissions. Thailand,
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for example, offers a sustainable
FIT and an eight-year tax holiday
for profits from renewable energy
proj e c ts. Prog rams for r ura l
electrification in some nations also
encourage development of smallscale energy projects in outlying
areas, where renewable energy
opportunities abound.
Meanwhile, governments are
tightening environmental regulations
affecting liquid waste, solid waste and
air pollution from agribusiness and
strengthening enforcement. In addition,
some industry organizations prescribe
incentives and penalties related to
sustainable operations. For example,
the Roundtable on Sustainable Palm
Oil has a code of conduct that requires
members to consider compliance with
sustainability principles and criteria
when evaluating palm oil suppliers.
Sources of renewable fuels are
numerous and include a wide range
of vegetable wastes, food processing
wastes, livestock manure, wastewater
treatment plants, digesters, landfills,
and coal mines. Fuel from each of these
sources presents its own challenges
in variable volume, variable heating
value, and content of impurities that
must be managed to ensure that the
generating plant runs efficiently and
– even more important – without
unplanned interruptions.
KNOWING THE RISKS
Fuel variability is just one issue facing
biogas-to-energy projects. For one, the
projects tend to be relatively small –
generally 1 to 10 MW – yet may have
“soft costs” (legal and development
fees) similar to those of much larger
projects. Energy and its environmental
considerations typically fall outside
the core competencies of the feedstock
hosts, and equity capital may be in
short supply despite project risks
that demand higher levels of it. This
and other factors make effective risk
management essential.
Feedstock supply risk
This is the number one risk factor
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that needs special attention. A
biogas-to-energy project is unlikely
to succeed if the long-term fuel supply
is unpredictable or the fuel quality is
uncertain. Project economics typically
depend on a specific quantity of energy
produced, and a resulting generator
set capacity factor. A project based
on, say, 95 percent capacity factor will
surely fail if the fuel supply is frequently
interrupted or curtailed, or if poor
fuel quality keeps the equipment from
operating at full rated output.
The project developer needs an
ironclad, long-term contract with a
feedstock supplier and should avoid
situations that would allow the supplier
to entertain competing offers from
other feedstock users. A lender will
typically require a feedstock supply
agreement that extends two years
beyond the loan repayment term.
Revenue risk
Similarly, a biogas-to-energy project
needs a long-term power purchase
agreement that binds the energy
purchaser to a specific volume of
kilowatt-hours (or energy) at an agreedupon price for the duration of the term.
Short-term purchase agreements or
buy-as-needed contracts are generally
not considered financeable unless a
strong guarantor agrees to repay the
loan regardless of whether the electricity

can be sold. A suitable contract typically
includes a mandatory purchase (takeor-pay) obligation: The energy buyer
cannot default on a purchase for
any reason, including, for example, a
malfunction of equipment within the
buyer’s control that stops the flow of
power. Thailand’s PEA’s (Provincial
Electricity Authority) power purchase
agreement (PPA) is an excellent
example. As in feedstock agreements,
a power purchase agreement typically
needs to extend two years beyond the
loan repayment term.
Technology risk
Not all generating technologies
are designed, manufactured, and
serviced equally. It is incumbent on the
project owner to select prime movers,
generators and ancillary equipment
with an eye toward a track record of
performance in similar applications.
While initial installed cost per kilowatthour matters to project success, proven
reliability matters a great deal more. As
part of due diligence, a project owner
should ask all prospective equipment
suppliers to offer references and data
on successful projects of similar size
and type operating on similar fuel. The
technology provider should have both
the ability and willingness to provide a
performance guarantee for a term that
is agreeable to the lender.
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Operations risk
The best energy generating technology’s
performance is only as good as the
ongoing support it receives in the
field. Improper maintenance or
poor operating practices can lead to
unplanned downtime that puts project
financial results in jeopardy. Project
owners should expect an equipment
supplier to have built a substantial
product support infrastructure incountry. This can include remote
monitoring and diagnostics, ondemand technical support, fully
qualified service technicians able to
respond in less than 24 hours, and a
local parts stocking and distribution
network that ensures prompt delivery
of genuine original-equipment
replacements. Large expenses such as
engine overhauls should be budgeted,
and most project lenders will require a
reserve account for major maintenance
to be established and funded over
time to cover these periodic costs. An
attractive option is to enter a complete
operations and maintenance agreement
with the equipment supplier that covers
all planned service at an annual fixed
cost – this usually negates the need for
a reserve account.
Permitting risk
Each market has its own permitting
regime. Permits may be needed for
environmental compliance, factory
operations, construction, air space,
noise, forestry, and various other
requirements. The permitting
authorities may be both national and
local. It is essential to understand the
permitting processes and to allocate
appropriate time for them. Some
countries have streamlined permitting
processes for small renewable
energy projects, but it is a common
misconception that environmental
permitting for such projects will be easy
simply because they are “green”.
Construction risk
The engineering, procurement and
construction or “EPC” phase of a
biogas project requires an experienced
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contractor and proven equipment
and component suppliers. Critical
guarantees of milestones, such as
project completion date, net kilowatt
power output and the fuel heat rate
based on local fuel parameters, need
to be secured up front. Liquidated
damages should be payable for missing
any guaranteed parameter and should
be sufficient to compensate for the
resulting additional cost or loss of
power output.
For example, liquidated damages
for failure to meet the completion
date should be enough to cover the
additional interest cost incurred during
construction. Liquidated damages for
heat rate should compensate the owner
for the net present value of additional
fuel that will be consumed for the
duration of the contract. In addition,
the project owner needs to have enough
equity in reserve to cover a cost overrun
and still complete the project.
Typically, lenders require a lump
sum EPC contract that provides a
complete “wrap” of the construction
of the project. Payment and
Performance Bonds (or comparable
standby Letters of Credit) may also
be required by Lenders.
Credit risk
Financing is a key hurdle for any
renewable energy project. The two basic
forms of financing carry substantially
different risks for both lender and
project owner.
Balance sheet financing requires

the company that owns the project
to pledge, in effect, its “full faith and
credit” toward it. Assuming the owner
has a strong balance sheet, financing
in this scenario should be relatively
quick and easy to obtain: The lender
derives comfort in the form of the
company’s track record, assets, cash
flow and profitability. That means lower
risk and therefore generally a lower
interest rate. However, some companies
prefer not to carry energy projects on
their balance sheet, operating them
instead as separate business entities or
contracting with third parties.
In such scenarios, non-recourse
project financing is used. Here, no
proven, stable parent company stands
behind the payment obligations of
the project: Its financial viability
depends solely on the project’s own
revenue, profit and cash flow. Given the
challenges of retrieving installed engines
and ancillaries and the customized
nature of electric power projects, even
the equipment itself offers the lender
little by way of collateral. Due diligence
becomes much more stringent: Is a
long-term power purchase agreement
in place? How reliable is the supply of
feedstock for fuel? Is there a supply
contract in place? If so, for how long?
Is the project developer experienced
in the energy sector or with power
generation? Because the review process
is more involved and the risks greater,
the interest rate and development costs
generally will be higher.
Essentially, from a lender’s

perspective, the difference between
balance sheet and project financing is
like the difference between investing
in a blue-chip company versus a
startup company.
Insurance risk
The entire project must be adequately
insured against physical damage and
public liability for accidents, property
damage or personal injury. It should
also be insured against lost revenue
from business interruption, such as
from a storm, flood or fire.
Inflation risk
The financial model needs to include an
adequate inflation factor covering both
revenues and expenses. This should
include inflation in construction capital
costs as well as the long-term inflation
that may affect operating costs, such
as replacement parts, labor, rents and
general expenses.
MANAGING RISKS
EFFECTIVELY
Minimizing contract risks
All these risks can create a complex
interplay between multiple project
needs and multiple players (see Figure
1). Project financing depends on a legal
and binding framework of agreements
covering all parties. Every relationship
represents a risk that needs managing.
In general, the more players, the greater
the risks: One party’s failure to perform
can undermine an entire project.
The way to manage risks is through
written contracts. These contracts
must assign each risk to the party best
qualified to manage it (see Figure 2).
All these contracts must work together
without mismatches or conflicts.
There may be several iterations of the
contracts before all relationships and
responsibilities between the parties are
properly integrated.
Technical considerations
The technology and operations sides
of biogas projects deserve special
attention because such projects have
different risks than power generation

Figure 1: Biogas Project Legal Relationships
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using traditional fuels. This is mainly
because fuel volume and quality can
vary from source to source, from
project to project, and even within the
same project over time.
The biggest variable affecting biogas
project costs is fuel quality. Depending
on its source, biogas contains a variety
of impurities that can increase engine
wear and shorten maintenance and
service intervals. The most common is
water, found in most biogases at levels
that exceed engine manufacturers’
fuel specifications. The second most
common concern is particulate matter
(e.g., dust, sand, grit) in the fuel and
air that causes premature component
wear. The most potent contaminant
is hydrogen sulfide (H2S), which is
present at damaging levels in most, if
not all, biogases. H2S can combine with
moisture (water) to form acids and lead
to significant component erosion and
reduction of oil life.
Siloxanes (silicon compounds from
cleaning and personal care products)
are most commonly found in landfill
and sewage treatment digester gas and
will form hard, ceramic-like deposits
on cylinder components.
Engine manufacturers and their
dealers are best equipped to help
project owners address these risks. Two
basic approaches can be used alone
or together, depending on the fuel
characteristics, ambient conditions, and
other considerations:
Treat the fuel
Various technologies can remove
significant amounts of fuel impurities.
For example:
• A chiller, demister or coalescing filter

Figure 2: Biogas Project Risk Assignments

removes water.
• Fuel and air filtration is effective
against particulates.
• Wet biological or chemical-biological
scrubbers are very effective against
H2S.
• Adsorbents such as charcoal and
silica gel capture siloxanes.
While effective, fuel treatments
increase capital costs, add parasitic
loads, and require additional
maintenance materials and labor.
Choosing the appropriate (economical
and effective) fuel pretreatment
technology is essential. Figure 3 is a
typical layout diagram for a biogas-topower project, including the anaerobic
digester, the fuel pretreatment system
(scrubber, dryer, and blower), and the
biogas generator set.
Choose a ‘hardened’ engine
Some manufacturers offer engines with
design features that have “hardened”
components and systems against
biogas fuel impurities. The use of

hardened engines typically requires
some acceleration of maintenance
and overhaul schedules. Every project
is different, and approaches to fuel
impurities must be weighed on a fueland site-specific basis.
Under certain conditions, these
hardened units can operate at close
to normal maintenance intervals with
less intensive fuel treatment. Such
modifications include:
• Crankcase ventilation to eject acidforming gases and water vapor.
• Elevated jacket water temperatures
to help prevent condensation of
water and formation of acids on
metal parts.
• Replacement of bright metals
(aluminum and unprotected steel)
with stainless steel or brass on certain
components. BD
By:
Steven J. Szymanski
Caterpillar Financial Services Asia Pte. Ltd.
International Sales Manager for Electric Power,
Asia-Pacific
Michael A. Devine
Caterpillar, Electric Power Division
Gas Product Marketing Manager
John C.Y. Lee
Caterpillar Asia Pte. Ltd., Electric Power Division
Territory Manager for Asia-Pacific

Figure 3: Biogas-to-Power layout diagram
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DEVELOPMENT OF
ENERGY CROPS

BIOGAS IN
THAILAND
Napier Grass; Current Status
and Future Opportunities

Thailand Energy Background
and the Alternative Energy
Development Plan
Thailand has been focused on
renewable energy development
from the past 20 years as its domestic
energy production capacity could
never catch up with the demand
growth that has been driving the
whole system towards import
dependency. As of 2013, the final
energy consumption was 75,214 ktoe
(kilotons of crude oil equivalent)

of which 47.8% is consumed by
transportation segments according
to Ministry of Energy Thailand
statistics [1] as illustrated in Figure 1.
Electricity consumption accounts for
19.4% with an increasing trend. Peak
electricity production recorded in
the year 2013 was 26,598 MW from
an installed capacity of 33,681 MW
in the grid system [2]. Figure 1 also
demonstrates the renewable energy
share from both segments in terms
of biofuels and electricity generation

BIOGAS DIRECTORY 2nd Edition | Year 2015

8

from renewable resources. The figures
evidently show that Thailand still has
room for renewables share and thus
highly logical to promote renewable
energy installations.
Thailand is undeniably one of the
most active agricultural countries
with decent production technology,
low labor cost and sufficient available
land for cultivation. Napier grass
or other energy crop cultivation is
quite straightforward with minimal
technical requirements compared to
other higher value food crops that
are generally being used elsewhere in
the world. The integration of energy
crop production with agriculturalbased society for decentralized
power generation is exceptionally
sensible with social and economic
impacts and especially with regards
to the issue of energy security.
The combination of Napier grass
properties and these positive factors
have been sufficient for MoE to
establish great vision in biogas / CBG
generation with great expectations to
replicate the highly successful energy
crop biogas development in many
European countries.

www.icesn.com

as it is the only waste treatment
facility required by environmental
regulations that can generate a profit.

Figure 1: Thailand Energy Consumption Share 2013 (Source: DEDE [1])

Initiation of AEDP
In 2011, the Ministry of Energy (MoE)
under PM Yingluck Chinawatra
announced the 10-year national
Alternative Energy Development
Plan (AEDP). The target was later
revised in mid-2013 to vigorously
attain higher achievements of 25%
RE share in 2022. Some of the
target figures together with current
achievements [2] are presented in
Table 1. Focusing on electricity
generation, total expected installed
capacity from renewable resources
was targeted at 13,927 MW of which a
majority of the share is expected from
Solar PV, Wind Turbine, Biomass
and Biogas at 3,000, 1,800, 4,800 and
3,600 MW respectively. Important
changes of AEDP target in 2013 are
mainly based on an introduction of
energy crop into renewable energy
production in the form of biogas
electricity generation and biogas as
bio-methane production. The 2014
political situation in Thailand clearly
resulted in delays and changes in
many activities of the Ministry of
Energy but the existing AEDP target
has remained unchanged.
Progress in Renewable Energy
Developments
Figures from Table 1 show decent
progress in Solar PV and biomass
power plant installations while

wind turbine and biogas obviously
need further persuasive measures
to drive the industries towards
their targets. Focusing on biogas,
expectation from waste / waste
water accounts for 600 MW where
additional 3,000 MW is anticipated
to be produced from energy crops.
Currently, all 301 MW installed
capacity are essentially from waste
and wastewater including livestock
manure, palm oil mill effluent, starch
processing waste, ethanol distilleries
and others. Biogas facilities are a
common practice to such business

Setbacks in Energy Crop Biogas
Development
In 2012, MoE initiated the first drive
for energy crops in the form of a direct
investment subsidy program for
energy crops for biogas installation,
where 135 contracts were granted
with up to 10 MTHB (320,000 USD)
per project. However, less than 50
investors decided to progress with
construction and sites that are due
to commission early 2015 only
accounted for less than 30 MW of
installed capacity. Major reasons for
withdrawal include unstable political
and economic situations, a lack of
technical support and concerns of
financial feasibility. Moreover, in
2013 DEDE launched an energy
crop demonstration program which
supported installations of 12 biogas
power plants using Napier grass as
the main feedstock in various regions
of Thailand. Unfortunately, the
program was indefinitely postponed
by the newly appointed government
in 2014 due to financial reasons. This
setback highly influences the strategic
plan as valuable data presumably

RE Generations

Target 2021 Installed
Capacity

Mid 2014 Installed Capacity

Solar PV		

3,000 MW

1,287 MW

1,800 MW

224 MW

Biomass		

4,800 MW

2,437 MW

Biogas		

3,600 MW

301 MW

Biofuels

Target 2021
Consumption

Mid 2014 Consumption

Ethanol		

9.0 million litre / day

3.12 million litre / day

Biodiesel		

7.2 million litre / day

2.89 million litre / day

Compressed Bio-Methane
Gas
As Bio-fuel for
Vehicles

1,200 Ton/day

3 Ton/day

Wind Turbine

Table 1: Thailand Alternative Energy Development Plan (AEDP) Selective Targets and
Achievements as of Mid 2014 (Source: DEDE [2])

Readers shall be noted that the installed capacity figures do not necessarily reflect actual energy production capacity due to
the nature of each technology.
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Figure 2 Height and Density of Napier Grass Plantations (Source DEDE[2])

collected from the demonstration
facilities is no longer available leading
to concerns from investors and
developers to proceed.
Furthermore, Compressed BioMethane Gas (CBG) development
remains somewhat disappointing as
there has been no progress except
for one demonstration plant that
has become commercially available.
The main reason for this is the lack
of financing where CBG is classified
as vehicle fuel and as such, has to
compete with compressed natural
gas (CNG) at market rates which
are subsidized and controlled due
to political agenda. The situation is
totally opposite compared with other
types of biofuels such as ethanol
and bio-diesel which are financially
supported so that they can compete
with petroleum products leading
to some serious questions on the
usefulness of the policy.
These delays in AEDP progress
are undeniably the result of the
unsettled political situation since the
4th quarter of 2013 till the military
takeover in May 2014. The prolonged
unstable political situation has had
tremendous negative impacts on
overall economics and confidence
of investors as well as causing
obstructions that have resulted in
delays of routine and policy works
of authorities. Nonetheless, since
the AEDP has remained unchanged
and officials have recently begun to
settle down in good order, strategic
efforts from authorities are being

continuously applied to drive
things forward. Finally, all risks
and obstacles should be essentially
identified and ascertained both for
successful driving measures and
sensible investments.
Napier Grass Characteristics and
Potentials
The impulsive increase in AEDP biogas
target in 2013 is principally propelled by
the emergence and popularity of Napier
“Pakchong 1” grass [Pennisetum
Pururem cv. Pakchong 1] commonly
referred to in Thailand as “elephant
grass” as its original purpose was that
of to be fed to elephants and their
young. The most significant property
of Napier grass that catches people’s
attention is in its superior growth rate
and biomass yield per area, especially
in tropical weather where multiple
harvests can be performed all year
long without the need for replanting.
Table 2 provides a comparison between
Napier grass at 45-60 /day harvests
with energy maize commonly used in
Europe. The most significant property
which distinguishes Napier grass is
biomass yield per area as a result of an
extremely short harvesting cycle with
multiple harvests throughout the year.
Dry Matter yield per annum of Napier
grass is approximately 3 times higher
than energy maize whereby only a
single harvest per year is the norm.
On the negative side of things,
Napier grass contains significantly
higher ash and lignin content which
results in lower methane production
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per unit of dry substrate
compared with energy
maize. In addition,
the cost of feedstock
preparation could be
significantly higher as
mu lt iple har vests of
Napier are needed to
produce similar amount
of dry organic matter
from a single harvest of
any other energy crop.
Als o, hig h humidity
content in fresh Napier is also one of
the major disadvantages, resulting in
ineffective transportation of harvests
and increased feedstock storage costs.
Biogas conversion technology
which is available for energy crop biogas
production is immediately applicable to
Napier grass feedstock but with the
need for some intelligent software
modifications. In brief, the biogas
system for Napier grass needs to cope
with different humidity, ash / lignin
content, C: N ratio and local weather
which leads to essential alterations in
biogas operating parameters of the
available technology.
Ongoing Developments
From of all the positive characters of
Napier grass mentioned previously,
the decision to promote Napier grass as
energy crop is truly sensible, especially
from the country’s energy security
aspect. However, the decision to do
so was ‘too hasty’ and many of the
possible risks and obstacles were not
carefully assessed before. For the past
two years, a lot of efforts, mainly from
the government side were imposed
in order to completely respond to all
the possible risks and uncertainties
opposing the developments.
The first obvious question is to do
with the national policy standpoint;
clarification on zoning of available
land suitable for energy crops should
be imposed beforehand. In order to
plan large scale power generation
from energy crops, analyses should
be thoroughly completed on the
availability of land, energy demand

www.icesn.com
Component

Napier Grass1
45 days

Napier Grass1 Energy Maize
60 days
(whole crop) 2

Fresh Biomass yield
(Ton / Ha per Year)

288 – 480
(7-8 Harvests)

275 – 500
(5–6 Harvests)

30 – 100
(1 Harvest)

% Dry Matter (DM)

12 – 15

15 – 18

30 – 35

DM Yield (ton / per Year)

34.5 – 72.0

41.25 – 90.0

9 – 30

C:N ratio

50 – 58

52 – 68

25 – 35

% Ash

14.5

12.6

4.1 – 5.4

% Fiber (NDF)

35.8

42.6

36 – 54

% Lignin (ADL)

4.14

10.3

1.6 – 2.9

Methane yield
(m3 /ton VS )

190 - 270

170 – 220

205-450

Methane yield
(m3 / ha per year)

7,387 – 17,496

7,012 – 16,500

1,660 – 12,150

Source 1 CMU [3] | Source 2 IEA Bioenergy [4]

and available transmission capacity.
This will lead to a precise zoning
suggestion for developers followed by
a reasonable area-based promotion
scheme. A well-informed model for
crop response to regional weather,
seasons and field management should
be available. Thus, crop production
estimation can be predicted and
harmonized with the power profile
and grid availability in the area.
Ideally, the information will lead to
effective planning and strategies for
promotion and support which will
be precisely defined for each region.
Outdated policies and regulations
obstructing the development will
be revised or removed to fully
harmonize the principal of renewable
energy promotion.
On the technical aspect, a lot of
research literature is available but
is yet to be able to confirm the long
term operation and stability of Napier
grass power plants which is what is
preventing conservative investors
from committing to such projects.
Many risks including large-scale plant
operation and management, plantation
field management, feedstock value
chain, market competition sensitivity
and community acceptance should
be eliminated, thus eventuating to
project profitability and success.
The information will also lead to a
suitable promotion scheme in terms of

investment subsidies and Feed-in-Tariff
bonuses corresponding to the actual
value chain.
As for CBG development, market
structure for CBG vs. CNG should be
immediately clarified and opened up
for other possibilities such as public
sales as LPG substitutes and direct gas
grid connection sales; both of which
are currently not possible. Additional
schemes for non-grid connection areas
should also be enacted to promote a
decentralized CBG station which will
support stability of NGV systems.
Conclusions, Future and
Opportunities
Thailand is on the active movements
in renewable energy development
regardless of its political situation.
The motivation is mainly based
on demand growth and import
dependency and thus AEDP target
of 25% Renewable Energy (RE)
share by 2022 has been committed.
The goal towards biogas power
generation and compressed biomethane as a biofuel are based on
energy crop production with special
attention to Napier grass. Promotion
schemes have been initiated but
have not been very successful due
to existing uncertainties leading to
possible financial risks. Although
the progress has been slow, many
supporting efforts are currently
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being carried out which is indicative
of a positive direction by the
government. New Feed-in-Tariffs
for energy crop power production
has recently been legislated at 5.34
THB/kW.hr (16.7 US cents / kW.hr)
granted for 20 years adjustable with
inflation rate with possible 0.50
THB/kW.hr premiums for the first
8 years of operation [5].
In 2015, private investors are
expected to eagerly respond to
the government support together
with the confidence built up from
commissioning of the first batch of
plants in the subsidized program.
Figure 3 shows progress of one
of the supported plant, an 8 MW
co-digestion of mixed waste of egg
farms, ethanol distillery waste, and
energy crop located near Bangkok
due for full commissioning in March
2015. The opportunity is wide open
for both investors and providers
alike as there is still a long way of
development towards the AEDP
target which concerns thousands of
biogas and CBG facilities. BD
Disclaimer:

Comments and opinions discussed in this column
are solely author’s personal judgment based on
available information and do not imply the
institute public opinion in anyway.
Authors:
Dr. Pruk Aggarangsi
Deputy Director
ENERGY RESEARCH AND DEVELOPMENT
INSTITUTE-NAKORNPING
Chiang Mai University
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A NOTE

TO THE PROSPECTIVE
OWNERS OF A
BIOGAS FACILITY

W

hat is your objective
of developing a
biogas plant? To
us, it may var y
from environmental protection and
waste reduction to renewable energy
production, in addition to financial and
non-financial incentives. In the recent
years, biogas production has been in
an established position in the mix of
renewable energies. With the aim to
successfully develop a biogas plant
through the justification on its return

on investment, the biogas plant must be
optimized from the very initial spark of
a biogas project idea through conceptual
design to construction, commissioning,
operation and optimization.
When the idea sparks
First and foremost, we recognize that
it is the existence and availability of the
waste substrate feedstock supply for the
successful implementation of a biogas
project. Next, the feasibility of utilizing
or selling the end products of the biogas

“Hi friend, welcome to become
part of the biogas industry!”
greets Elaine Wong.
13

plant, namely biogas or biomethane,
heat, electricity and digestate, has to be
ensured besides evaluating the project
based on local conditions and financial
aspects.
It is important to fully understand
the effluent or waste substrate that is to
be introduced into the system to harness
biogas as it is commonly identified that
poor biogas plant performance is due to
the lack of knowledge on the treatment
of the substrate. Nonetheless, unless the
system designer is to perform sampling
and elaborate the substrate quality
(temperature, alkalinity, methane
potential, digestibility, contamination,
etc.) as well as economic sampling
(supply availability, seasonality, pretreatment costs, etc.), the biogas plant
may not typically perform as expected.
It is not likely that even an expert will
be able to estimate the biogas yield of a
waste substrate by visual examination
only. It is necessary to consider the
waste substrate stream and its associated
variables while matching them with the
microbial anaerobic digestion processes,
for an appropriate dimensioning of the
biogas plant while enabling the ease of
future troubleshooting procedure to
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THE TYPICAL PROCESS STEPS
OF SETTING UP A BIOGAS
PLANT PROJECT:
1. Feasibility study
2. Detailed design and planning
3. Licensing application
procedure
4. Construction / installation /
commissioning
5. Operation / maintenance
6. Optimization / refurbishment
/ re-investment

EXAMPLE MODEL TO DEFINE
A CONCRETE BIOGAS
PROJECT IDEA:
•

•
•
•

Defining biogas project
aim, waste characteristics,
technology and design
framework
Planning business approach
and financing strategy
Engaging technology partner,
consultant, investor
Involving other key
stakeholders from early
project stage (local authorities
and regulatory entities,
financing companies, general
public, etc.)

SOME POTENTIAL KEY
OPERATIONAL ISSUES OF
ANAEROBIC DIGESTION
SYSTEM OVER TIME:
•
•
•
•
•

Low biogas yield
Sludge accumulation
Solids carry over
Scum/ foaming
Leaking

achieve optimum reactor performance.
When it comes to system design,
the type of digestion technology can
be determined with a focus on the
key features of the anaerobic digestion
process (biogas yield, hydraulic retention
time, etc.) weighing over the strengths
and weaknesses of each configuration.
Next it is to focus on evaluating the
potential boundary limitations or
operational issues over time as well as
the operation cost of the entire system
to gauge its cost effectiveness over the
long run. There are always trade-offs,
and these must be understood.
The subsequent planning step in
a biogas project is to locate a suitable
site for the development of the plant
layout. Some crucial considerations
include the soil condition, available
land size, availability of infrastructure
and direction of dominating winds. The
chosen site should be located relatively
close to the substrate generation point.
Besides that it should be planned as
close as possible to the potential users
of the produced heat and electricity for
cost efficiency reasons. The required
land size for a biogas plant may not be
estimated in a simple way.
In parallel to these project steps, the
financing scheme has to be established
with a ‘sum-up’ of all project conditions
that include technological aspects
and investment budget. Selecting the
best technology in respect of level
of investment and operational costs
is difficult. There are no universal
guidelines for financing option
determination, however, the success
of the project depends on some factors
that can be monitored and influenced
by strategic decisions concerning the
investment and operational costs. The
factors comprise of operational costs,
maintenance cost, energy demand
and plant operation hours. Some other
factors that could not be controlled but
possibly influence the success of the
project include power grid access, feedin tariffs, interest terms, market price for
by- product, e.g. bio-fertilizer, market
price for fuel displaced, e.g. light fuel oil,
diesel, natural gas, palm kernel shell, etc.
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The compliance criteria, application
procedure and documentation
necessary to obtain the permission to
construct a biogas plant in different
industries varies from country to
country. Experience shows that it is very
crucial to understand from the local
authorities at an early stage of the project
to acquire first-hand information
and advice regarding the licensing
process and the implementation of the
project. The assistance of the engaged
engineering company in such a process
is essential.
Kick-Start
The construction works of a biogas
plant follows a similar administrative
route from initial specification through
handover as with other business fields.
A project at its construction stage should
not fail when the project objectives (main
ones being scope, schedule, budget and
quality) can be accomplished via the
implementation of standard operating
procedure developed under the project
management life cycle.
Regardless of the biogas reactor
configuration type or design, the project
can still fail at this stage due to civil
construction and structural installation
problems. Notable issues on most steel
tank biogas reactors are perhaps leakage
and corrosion. On the other hand,
material specification and construction
issues may not elude plug flow biogas
reactors or covered lagoon anaerobic
digesters. Berm collapse cases have been
observed and demonstrated that besides
the fully inflated flexible covers remain
susceptible to strong winds and heavy
thunderstorm, especially in the tropical
countries with monsoon seasons. Highdensity polyethylene (HDPE) and
polyvinyl chloride (PVC) with certain
coatings are methane impermeable
materials that are commonly selected
and used as liner and cover of the biogas
reactor. However, due to the material
characteristics in nature, tears are often
detected over time especially at the
region of which the cover material is
folded or leaks could occur where pipes
are connected.
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In re s p e c t to m e ch an i c a l
and electrical commissioning, the
procedures should be straightforward
and similar for a majority of the
process plants. Typically, 12 to 18
month warranties are provided by
the manufacturer to the end-user
for the system equipment. Following
the completion of all the mechanical
and electrical tie-ins to the plant, the
process and automation engineers
shall be mobilized to undertake the
plant’s biological commissioning.
The biological commissioning marks
the first step towards the successful
operation of a biogas plant and we
usually name this as the “start- up
phase” and this shall be conducted
jointly with the plant operator. When
it comes to a biological system, it is not
merely a matter of switching on the
start button of the biogasreactor and in
seconds being able to yield biogas. The
start-up time depends on the physical
conditions, initial concentration of
microbes and availability of nutrients.
Typically, this commissioning stage
will take 2 to 3 months when seed
sludge is available onsite. If it is to seed
a digester from fresh substrate, it may
be problematic or the commissioning
period would take longer. There
are no easy solutions for biological
commissioning. Carefully defining
the biochemical process parameters
and other variables affecting microbial
activity while slowly increasing feed rate
until the designed load, allows for the
first unit of usable biogas to be produced
within the pre-determined schedule.
When the biogas plant is actually
commissioned, it is the optimization of
the initial start-up process to prove the
stable growth of microbes. A customized
operating manual developed during
the commissioning and process
stabilization period will outline all the
scheduled maintenance intervals and
procedures in order to streamline the
future operation of your biogas plant.
System operation
The day-to-day operation of a biogas
unit requires a high level of discipline

and routine to maintain a high biogas
yield and to ensure a long life-span of
the biogas facility. Although biogas
plants rarely fail due to poor operation
at least during early years as there will
be operating manuals and training
made available, many problems in the
performance of biogas plants occur due
to user mistakes or operational neglect.
Typically, the challenge in the biogas
process operation at agricultural sector
or industrial level is the fundamental
understanding of the operational
control and implementation approach
catering to the anaerobic digestion
process that unfortunately often suffers
from instability. A system that is of less
sophisticated designs that are adapted to
the waste substrate, climatic conditions
and the technical competency of the
user can undoubtedly last longer.
In diagnosing biogas reactor upsets,
which inevitably occur, the cause may
be due to single or multiple factors.
A thorough working knowledge of
biological processes and the corrective
measures will be essential to avoid
upset conditions or to diagnose and
resolve the upset conditions in the
right manner, if the routine monitoring
data onsite is insufficient to define the
digester health.
Also, the key to a stable operation
is the application of optimal control
approach, safe and user- friendly system,
of which could provide a convenient
work routine to the plant operators. As
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always, permanent contact is essential
for expert advice on operational issues
or during development and long-term
optimization of your biogas plant.
Conclusion
Although the biogas sector is
currently a booming industry, there
are still problems with regard to
underperforming as well as poorly
designed and constructed plants of
which biogas facility owners, there are
still problems with regards to underperformance as well as poor design.
Biogas facility owners need to operate
their system as efficiently as possible so
as to minimize plant downtime. There
are now sufficient live biogas plants
worldwide to show now sufficient life
biogas plant worldwide to show that
the anaerobic digestion process must
be thoroughly understood; all key
parameters to be closely monitored
and appropriately assessed in order
to accomplish the optimum benefit
from each system. It is important to
compare the project assumptions
with the material reality to move
from project planning to execution
stage. For the next steps of project,
partnering with an independent and
reliable technology service provider is
mandatory. Best of luck! BD
Elaine Wong YY
(elainewong@true-eco.com)
True Eco Sdn. Bhd., Malaysia
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GLOBAL LEADER IN BIOGAS UPGRADING SYSTEMS

9 Proven globally with extensive references over a 25 year period
9 Largest supplier with over 100 installations worldwide
9 Standardised systems & plant sizes, capacities from 40 – 20,000 Nm3/hr
9 Highest efficiency & best CH4 Capture available using proven technology
9 Upgraded biomethane utilised for Vehicle Fuel (CNG) or pipeline injection
9 Full Remote Management of plants with global aftercare service network
9 Re‐inventing Earth’s Energy……..all with just recycled water!

Visit us @

www.greenlanebiogas.com

Contact us @

salesnz@greenlanebiogas.com
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T

he anaerobic digestion
process (AD) is well
understood and widely
adopted as a source of onsite renewable energy in the farming
and waste water treatment sector. It
offers a range of long- term financial
and environmental benefits.
The next step to higher
commercial returns is to take the
same raw biogas resource and to
install equipment to upgrade it to
‘biomethane’ suitable for injection
into a national gas grid or to be

used directly as vehicle fuel.
As the leading global supplier
of biogas upgrading systems, Mr
Diederik van Baarzel, Director for
Greenlane Technologies, says “there
are signs of greater interest and a
more widespread desire to assess
the potential and to ‘do the sums’ for
both gas to grid injection as well as
biomethane for vehicle fuelling”.
Greenlane offers the water
s cr ubbing pro cess for biogas
upgrading. We currently have a
number of projects on various sites

in Europe and North America,
Brazil, China and Japan. We are
expecting a busy future with many
realistic prospects in South East Asia
Currently there are already
a r o u n d 9 0 s i t e s o p e r at i o n a l
worldwide successfully employing
the proven Greenlane technology.
This includes the largest biogasto-biomethane upgrading plant in
the world at a site near Montreal,
Canada which has recently started
production in 2014. It features
seven of the largest Greenlane

BIOGAS
UPGRADING:

WATER
SCRUBBING

units coupled in parallel. At this
Canadian landfill site Greenlane
also provided the required
technology for oxygen and nitrogen
removal, gas to grid compression
technology and raw gas booster
blowers. “The Canadian project
required an extensive array of our
gas processing technologies that
fit the portfolio of Greenlane’s
capabilities, something no other
supplier could offer”.
The Greenlane water scrubbing
technique utilizes the different
physical properties of gases, and
their solubility in water. “We use
the various gas properties and

our expertise in gas processing to
produce a stream of biomethane
g as t hat me e t s t he c ustome r
requirements. No heat or absorptive
chemicals are required to run the
process, just water. Greenlane has
refined and optimised the various
technologies required to achieve
stable reliable production from a
wide variety of contaminated input
gas streams and can meet stringent
gas specifications.
The Greenlane technique is
capable of treating biogas derived
from a wide variety of organic
feed stocks - not only directly
agricultural in origin. ‘Waste water

17

as the main source from Palm
oil and Tapioca is a stable source
which can be utilized perfectly
by Greenlane water scrubbing
te ch nol o g y for up g r a d i ng to
vehicle fuel’. Other Ideal sources
include food waste, municipal
waste, landfill gas, sewage and
residual biomass from crops such
as sugar beet, maize and pea-straw
Although the ‘Totara’ model of
the biogas upgrading system has
been supplied to more than 30 sites
operating around the world, the units
for these sites are each customisable
to suit the client needs. ‘Typically
Greenlane supplies the Upgrading
Plant, and Associated Equipment
such as CNG Compression, Storage,
and Dispensing’.
“A modular design and ease of
maintenance is an important factor
in maximising the availability
of the system. This enables the
planned pay-back period for the
project to be achieved. Because
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Greenlane Biogas Upgrading Plant in Lidköping, Sweden. This plant is used for vehicle fuel with a dispensing station at site. At site Biomethane is
also liquefied (LBG) for transport to other dispensing stations.

the systems have very high up time
requirements, downtime becomes a
significant factor in fully realising
the commercial return”. Greenlane
is able to offer an aftercare service
package and remote monitoring to
facilitate this.
The commercial viability of
biogas upgrading by the Greenlane
process can still be realised for
s m a l l e r pl ant s . T h e s m a l l e st
G re e n l a n e bi o g a s up g r a d i n g
system ‘Kanuka’ will process from
40 to 300 cubic metres of biogas per
hour. Greenlane website shows our
Model Names and Capacity Ranges.
A current project on a UK estate
will implement a ‘Matai’ unit. This
will process between 400 and 1200

cubic metres of biogas per hour.
Here the feedstock includes whole
crop rye, sugar beet off-cuts, raw
silage and some vegetable wastes,
so demonstrating a desirable mix
of feed stocks to the AD.
Pe r h a p s o n e o f t h e m o s t
important of all is a realistic
assessment of the volume and
type of feedstock which will be
available for the AD. Continuous
and consistent supply of raw biogas
from the AD is the ideal, although
all Greenlane biogas upgrading
plants have the flexibility to process
at varying flow-rates within a given
range. The units outlined above
demonstrate this well.
Greenlane is confident that,
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as increasing numbers of sites are
shown to be operating efficiently and
profitability there is considerable
scope for wider adoption of the
water scrubbing technology which
will provide high returns for many
years. Community-scale projects
also have considerable potential
in almost all geographic and
populated locations.
Finally, in purely environmental
terms, there is no greener and more
reliable use of biogas than upgrading
it by the water scrubbing method
from Greenlane - industry pioneers
for more than 20 years. BD
www.greenlanebiogas.com

About Xebec
Xebec specializes in the design and manufacture of cost-effective, environmentally responsible purification,
separation, dehydration, and filtration equipment for gases and compressed air. The solutions we provide include
natural gas and biogas purification, natural gas dehydration, hydrogen purification for fuel cell and industrial
applications, and specialized solutions for other gases. Xebec also offers compressed air treatment solutions. To-date,
Xebec has supplied more than 8000 adsorption systems to more than 1300 customers worldwide.

BGX Solutions – Biogas Purification
To-date, electricity generation has been the most common option for energy recovery from biogas, accounting for
over 60% of the operational landfill gas processing plants in the United States. However, the recovery of pipeline
grade methane or compressed natural gas (CNG) from landfill gas is also viable using gas purification technology.
Xebec’s methane purifiers are used around the world to upgrade biogas to renewable natural gas. When processing
biogas into a renewable energy known as biomethane, Xebec’s BGX solutions handle the job with ease. Featuring
ruggedness and reliability, these compact, easily installed systems purify gas streams to meet stringent quality
specifications for pipeline natural gas and vehicle fuel. For biogas streams such as landfill gas and digester gas, our
PSA systems are designed to operate reliably with low minimal maintenance.

Product lines
Xebec markets its product lines under the following brands:
Natural gas drying and upgrading
Biogas purification
Hydrogen purification
Gas and compressed air filtration
Specialty gases

For more information, please visit our website www.xebecinc.com or contact our Singapore Sales Agent at: No.63
Ubi Ave 1, #06-05, 63@Ubi, Singapore (408937). Tel: +65 6748 7988, Fax: +65 6748 4223, Email:
adrian.bek@biremegroup.com
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THE FIRST MEMBRANE PLANT FOR

BIOGAS PURIFICATION
IN THAILAND

A

n e w k i n d of bi o g a s
pu r i f i c at i on f a c i l it y
demonstrates how to turn
waste into energy: The
manure of thousands of chickens is
transferred into pure biomethane,
and, thus, into biofuel for egg
carrying vehicles. This process is not
only environmentally friendly, but
also highly profitable.
A natural gas like biogas can
also be produced from an anaerobic
digestion process of livestock
manures and agricultural wastes.
Biogas contains a high concentration
of CO2 which has a low calorific
value. Biogas alone cannot be used
effectively in vehicle engines because
of this main reason. The other issue
with biogas is the high concentration
of H2S which will reduce the engine’s
lifetime significantly due to corrosion.
Biogas upgrading is therefore needed
to increase the percentage of methane
and at the sametimereduces the
amounts of carbon dioxide (CO2)

and hydrogen sulfide (H2S). This new
product-“Biomethane” can be used as
green fuel for vehicles. Thailand has
abundant resources for producing
biogas which is reported to be 1700
million cubic meters per year or
821.5 thousand tons of oil equivalent,
Therefore “Upgraded Biogas”has
a high potential of becoming an
important energy source of the
country. The schematic diagram of
biogas upgrading can be depicted in
Figure 1.
In 2013, Energy Research and
Development Institute (ERDI) of
Chiang Mai University had signed
an agreement with S.F. Konkaen Co.,
Ltd., the largest egg layer farm in
the north-eastern region, to develop
the first biogas purification plant
based on membrane technology.
In this project, the gas separation
membranes (SEPURAN® Green
from Evonik) were chosen due to
its owning to its excellent CH4/CO2
selectivity. The project was completed

Figure 1: Schematic diagram of biogas upgrading system
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in March, 2014 and is in operation
till date. The pilot plant comprises
of 3 main sections: control room,
biomethane production and highpressure compression. The feed,
raw biogas from chicken manure
of 865 Nm3/day is able to produce
compressed biomethane gas (CBG)
production of 385 kg/day or 16 kg
per hour. This alone is enough to
meet the daily energy demand of
25 egg-carrying vehicles currently
powered by diesel.
The biomethane production
process begins with raw biogas being
fed into a hydrogen sulfide scrubber
which reduces the H2S concentration
to almost zero. After separation of
particles and water the raw biogas
is pressurized and then transferred
to the membrane modules. The
membranesare made from special
polymers which allow only carbon
dioxide to permeate through but
retain almost all methane molecules
due to their different solubilities in

www.icesn.com

Figure 2 The first membrane plant for biogas upgrading in Konkaen, Thailand

polymers. As a result, carbon dioxide
passes through the micro pores of
the membrane much faster and are
separated from the methane. Using
membrane technology, the methane
slip can go as low as 0.5%. Meanwhile
CO 2, water vapor, and traces of
ammonia and hydrogen sulfide are
released as permeate while pure
methane is collected at the other end
as high pressure gas. The biomethane
is then compressed at 200 Bar (gauge)
and stored for further usage.
The quality of the biomethane gas
complies with the regulatory standard
of natural gas for vehicles (NGV) by
Ministry of Energy of Thailand . As
seen in Table 1, the moisture content of
biomethane can be represented by the

dew point which was found to be -1.6 °C
at a pressure of 20,000 kPa. This value is
far below the specified CNG standard of
9.2 °C at the same pressure. This means
the biomethane produced contained
very small traces of water and is suitable
for storage and transportation. The
hydrocarbon (HC) dew point of the gas
is at -70 °C, indicating that hydrocarbon
condensation was not likely to occur
at normal operating temperature. The
low HC dew point implies that the
biomethane will remain in gaseous
state at all times. The methane number
of the produced biomethane was
found to be 99, much higher than the
NGV standard value of 65, suggesting
that i has an excellent anti-knocking
property. The Wobbe indices of the

PARAMETERS

THAILAND NGV
STANDARD

BIOMETHANE
IN THIS STUDY

Dew Point at 20,000 kPa

≥ 9.2

-1.6

Hydrocarbon Dew Point at
4,500 kPa

≤ 15.5

-70

Methane Number

≥ 65.0

99

Hydrogen (% by Vol.)

≤ 0.1

ND.

Carbon Dioxide (% by Vol.)

≤ 18.0

2.5

Oxygen (% by Vol.)

≤ 1.0

0.4

Wobbe Index (MJ/m3)

37.0 - 42.0

40-41

Hydrogen Sulfide (mg/m3)

≤ 23.0

<10

Sulfur (mg/m3)

≤ 50.0

-

biomethane produced in this study
were between 40.4 – 41.2 MJ/m3, just
falling in an allowable range of 37 –
42 MJ/m3. Table 1 also presents the
minor compositions of the biomethane
including hydrogen, carbon dioxide,
oxygen, hydrogen sulfide and sulfur.
The composition meets the specified
values of NGV standard. The results
indicate a good technical potential of
using biomethane as a new automotive
energy source.
The energy consumption of
the membrane plant is in a range
of 0.8-1.0 kWh per kilogram of
product. As a result, one kilogram
of CBG production actually costs
less than 50% of LPG and Gasoline
market prices while still providing
approximately the same heating
values. Based on the test results, CBG
is proven to be a perfect replacement
for natural gas for vehicles. It is also a
green, renewable and environmental
friendly source of energy which is
expected to play a very crucial role
to safeguard the energy security of
the country in the future. BD
For further information, kindly contact:
Energy Research and Development Institute
(ERDI)
Nakornping, Chiang Mai University,
239 Huay Kaew Road, Suthep Subdistrict, Muang
District, Chiang Mai
50200

Table 1 Properties of biomethane from membrane separation

Tel: 66 5394 2007-9 | URL: www.erdi.or.th
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FAR

TECHNOLOGY

FOR TREATING PALM OIL MILL EFFLUENT
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Background
Many palm oil mills are recently
struggling to treat their effluent
(POME) in a sustainable way.
Thusfar roughly two types of
technolog y are considered for
t h e t re at m e nt o f t h i s C O D rich effluent: UASB and CSTR
t e c h n o l o g y. W h i l e P OM E i s
actually too contaminated for
UASB, it is also too thin for CSTR.
The Clear Industry (Shanghai) FAR
(Flotation Anaerobic Reactor) tank
fills the gap.
The palm oil industry in South
East Asia has been growing steadily
over the last years, without any
signs that this growth will flatten
in the oncoming period. The
harvesting of palm oil also brings
a lot of waste streams that currently
remain largely untapped, although
they have been declared as one of
the major sources of environmental
pollution. Besides the well known
empty fruit bunches, one of these
waste streams is Palm Oil Mill
Effluent (POME). POME usually
comes in large volumes and are
considered to be a burden instead
of a potential profit centre. The
reality of today is that a lot of
POME is still dumped into rivers,
whereby destroying the local flora
and fauna.
Clear Industry
Clear Industr y, headquatered
in Shanghai, China, has been
developing an anaerobic reactor
to fill in the gap for waste streams
that are relatively low in total solids
(TS) and contain high amounts of
fat and proteins, that all have been
dilluted in water. These streams
are normally too contaminated for
UASB (Upflow Anaerobic Sludge
Blanket) reactors but also too thin
for CSTR (Continuous Stirred
Tank Reactor).The main question
in Clear Industry’s developent
process was: How can we convert
these highly contaminated, oily
streams effectively into biogas? The

answer to this question is Clear
Industry’s high rate FAR (Flotation
Anaerobic Reactor) technology.
Intially, this reactor is developed
for fat and protein containing
waste streams like i.e. vegetable
(palm) oils, food industry waste
streams, liquid food transporation
and slaughter waste. While
conventional CSTR technology is
based upon retention time, Clear
Industry’s FAR principle is based
upon sludge load. The waste water
has a short hydraulic retention
time while the biomass retention
time is much longer. This results
in much smaller tank sizes than
the conventional technologies and
therefore is the FAR technology
much more efficient and effective.
FAR Reactor
The FAR tank holds, as the name
suggests, a flotation unit in the top
of the tank. The biomass containing
influent is being pumped around in
the FAR while the flocculent sludge
(biomass) is locked in the flotation
unit. In this way the biomass
retention time is much longer
than the hydraulic retention time
and therefore the tank size is very
compact. The clean effluent of the
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FAR tank is extracted from beneath
the flotation unit. It contains
almost no solids; the FAR has a
very high removal efficiency. COD
removal efficiency is typically
>92% and fat removal efficiency is
even higher with >95%. The reactor
is capable of buffering peak loads.
The main energy consumption
of the FAR reactor is for mixing
the reactor content and for the
production of white water. The
total energy required for operation
of the FAR reactor depends on the
flow and load of the influent, and
lies between 2 to 5% of the energy
gained by the biogas. In comparison
with CSTR, the mixing energy per
m3 of the FAR reactor is higher,
however since the CSTR much
larger, the energy requirement for
treating the wasterwater in the
CSTR will be more or less equal.
Odour emissions are minimised
since the FAR system is completely
closed, and where other competing
technologies will need different
pre- and post treatment systems to
achieve the same effluent quality,
the FAR does not.
In short, the main competitive
advantages of the FAR technology
are:
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• No excess sludge from flotation unit;
• No energy costs for aeration but energy gained from
biogas;
• Small volume and footprint;
• No pre-acidification tank needed;
• No polymer/coagulant dosing;
• Low sludge production;
• Low TSS in effluent;
• Energy production instead of energy consumption.
POME treatment
The FAR is extremely efficient and effective in the
treatment of POME. Because Clear Industry’s FAR tank
size is based upon sludge load and not on retention
time, it is possible to treat a large POME stream with
a relatively small tank. The POME waste stream of an
average palm oil mill is about 22 ton/h and contains
50,000 mg/l COD. In a conventional CSTR system,
this would require AD capacity of >20.000 m3 digester
volume (with associated costs) based upon a retention
time of 40 days. In case the Clear Industry FAR solution
is used, this project would only require one tank of 15
meters diameter and 24 meters height. The FAR’s volume
loading rate will be at least 6 kg COD removal per m3
per day, while 0.35 Nm3 of methane will be generated
per kilogram COD that is removed from the influent.
The result are significant biogas yields and a clean
effluent. The compact reactor will use about 2 - 5% of
the energy gained by the process, while the surplus can
be transferred back to the palm oil mill or to the local
electricity grid. It is clear that the FAR technology is
very effective and efficient for the treatment of POME.
References
The Clear Industry company has been founded at
the beginning of 2013 by experts in the waste water
industry that identified the need for an effective and
efficient technology for the treatment of contaminated
liquid waste streams. References for the technology
have already been constructed and many are under
development for (liquid) food waste projects in
mainland China. BD

Zhang Jin,
Chief Technical Officer
Clear Industry
Tom van Essen,
Business Development
Clear Industry

Simply
gas
measurement

We measure Gas
in different applications
UNION Instruments is one of the most successful
suppliers of gas analysis technology in the biogas
industry with many units in use in the worldwide
market.
APPLICATIONS:

 Biogas
 Sewage gas
 Natural gas
The main application for UNION analyzer technology
is the generation and processing and upgrading of
biogas.
UNION analyzers provide a solution to the diverse
tasks in measurement in a biogas plant thanks to its
flexible design, usually just with one device.
With INCA we measure

 Methan (CH4)
 Hydrogen (H2)
 Carbon Dioxide (CO2)  Oxygen (O2)
 Hydrogen Sulfide (H2S)
With CWD we measure

 Wobbe Index
 Calorific value

 Specific density
 Heating value

UNION Instruments GmbH  Zeppelinstraße 42, Germany 76185 Karlsruhe
Phone: -49 (0) 721-68 038 10  E-Mail: info@union-instruments.com

www.union-instruments.com
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FOCUS ON THE
SAFE PLANT

T

Biogas plants should be safe to operate. In Germany, the owner
is responsible whenever statutory regulations are violated.
During inspections, experts regularly find defects and other
weak spots under Section 29a BlmSchG which is Germany’s
Federal Pollution Control Act; Arrangement of safety tests for
facilities. By Thomas Gaul

he most frequent weak spots found on the list of defects are in the areas of gas explosion protection, as well as
the design and state of major plant components. Usually, the design of escape and rescue routes also requires
improvement. To improve plant safety, the German Biogas Association started a new training concept at the
beginning of this year in order to enhance the quality of the further training of plant owners and speed up
the implementation of higher safety standards in biogas plants (Biogas Journal 1_2014). Together with Toni Baumann,
an independent appraiser and biogas expert, we visited an (exemplary) plant in lower Saxony (Germany) to make plant
owners aware of potential weak points. Our inspection comprised the items looked closely during a safety inspection
according to Section 15 BetrSichV which is Germany’s Ordinance on Industrial Safety and Health Act.

Gas leaks are a major issue in biogas plants. Leaks are not only The rope leadthroughs should be inspected. Are they moving easily, and
dangerous (explosion hazard!), they are also detrimental to the is there a suffiient supply of lubricant? Gas leaks are also possible at rope
environment – and they cost the owners money. So they should leadthroughs.
absolutely be avoided. ”Sources of loss“ are, in particular, the foil
roofs of digesters and postdigesters.They should regularly be inspected
for leaks. This can be done by a gas cam or a handy measuring gauge.
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Pipe leadthroughs and connections are potential sources of leaks. Gas
losses due to leaks can add up to a total of 1,000.00 euro a year in a
500 kW plant. The investment in a gas meter will be recovered quickly.

The portholes should be checked during the daily inspection tour of the
plant. The owner will have a look in the digester anyhow – then why not
look at the porthole and the area around it as well?

The external parts of an agitator should be inspected closely for dirt
build-up and possible corrosion.

If covers are installed on the digester roof, the seals need a close
look. A gas leak tester will provide reassuring results.

Railings should be installed in the plant. This is an item of
interest especially to the professional association.

27
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The cords on the foil roof are exposed to particular wear and tear due to wind and weather,
and should therefore be inspected regularly.

The owner should also check under the edge of the foil regularly. Mechanical wear can be
the cause of leaks in the transition area from the digester.

Know from where the wind is blowing: Better than
a flag, which will hang down limp at times of no
wind, a windsock indicates the wind direction This
is important to know so that the fire brigade can
barricade off and possibly evacuate the area in an
emergency.

Quite a number of trucks move regularly on the
site of a biogas plant. Therefore, sturdy buffers
are prescribed so that crashes against plant
components can be avoided.
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The point at which the agitator enters the digester should be inspected
for leaks. The ventilation should also not be bypassed but checked.

The condensate pit is a place where your personal safety may be at
stake. The explosion label is somewhat misleading because the danger
comes from the concentration of carbon dioxide down in the pit. There
is acute suffocation hazard! Enter the pit only well secured and with
personal protection equipment by climbing down a ladder.

In addition to the portholes as such, all bolted connections should also
be inspected.

The air from the blower supports the foil roof. The blower will give
good and lasting service provided it is inspected and cleaned regularly.

All connection sockets should
be clean. Escaping or spilling
substrate mars the general
image of the plant.
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The approval authority will require the construction of a wall around
the biogas plant. The purpose of the wall is to prevent contamination of
the environment by harmful fluids from the digesters and store tanks.

Sufficient pressure in the pipeline from the blower to the roof is
important because the roof can be stabilised additionally before a
thunderstorm or an approaching storm.

A stable ladder is a precondition for carrying out work at a height. Some
plant manufacturers offer a platform as a kind of gangway around the
plant. A work platform at a telescopic loader is an alternative. This is
good provided access to the vessel is possible from all sides.
In an emergency it must be possible to shut off the gas
pipeline quickly. Therefore, access to the main valve should
be free and marked clearly.
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The ventilation of the cogeneration container is very
important to prevent overheating and fire.

The pipelines with gas in the cogeneration room must be inspected. A gas detector
is obligatory here.

Proper bolting of pipe connections installed on the roof of the
cogeneration container is important.

Fire extinguishers (also with CO2) in good working order should
be available in every plant, also a lamp for use in potentially
explosive atmosphere.

A warning device should also be available in the common room.

Visual and audible warnings are required to signal the state of the
plant to rescue personnel on their arrival. Suitable rescue measures
can be taken more quickly.
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Signs warning of fie hazard should be put up
generously throughout the plant premises.

The gas pipeline from the post-digester
should also be inspected.

BIOGAS DIRECTORY 2nd Edition | Year 2015

Exemplary: Plant layout plans and an emergency folder make it easy for rescue personnel
to find their way about. A list of emergency call numbers saves valuable time for rescue.
External personnel must be familiarised with the behavioural constraints on the premises
before they are allowed to start work.

The biogas flare should be state of the
art and always ready for operation.
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Appropriate warning devices should also be available at
the satellite cogeneration unit.

Such a “go-devil“ is a tool to clean the pipelines
from time to time.
This also applies to shutoff devices without which a
satellite cogeneration unit must never be operated.

Warnings instruct visitors to wear ear protectors. Especially during The fie protection function must be restored where a hole is cut in a fiewall.
open-house days, visitors with a cardiac pacemaker should be told
A badge provides the required information. An electric check must be made
not to enter the cogeneration unit room.
every three years. This is a one-and-a-half day job for a trained electrician.
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Self-luminous signs marking escape routes are
prescribed by law.

First-aid kit and ear protectors should be available for your personal safety.
Exemplary gas measuring device and equipment in
the cogeneration unit room.

At a place where personnel assemble in an emergency must be
signposted and always read for operation.

The storage of trace elements and their dosing are exemplary in this plant.
Computer programmed dosing minimises the hazard for the operator.
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A catch basin must be available where water-polluting
fluids are handled.

34

Good lighting of the cogeneration room improves safety Personnel protection equipment
and makes work easier should be handy and marked.

Author:
Thomas Gaul
Freelance journalist
im Wehrfeld 19a · D-30989 Gehrden
Phone: 00 49 172 512 71 71
e-mail: gaul-gehrden@t-online.de
Contributed by German Biogas Association

Driven by pure energy
Biogas for a sustainable environment

PlanET Biogas Global GmbH is your first address for the design,
construction and service of biogas plants. We live our slogan and have
successfully realized more than 360 AD plants worldwide.

PlanET Biogas Global GmbH
Up de Hacke 26
48691 Vreden
Germany

With our subsidiaries in Europe and North America and our partners
all over the world we can guarantee a fast and reliable international
service. All PlanET products are designed to meet the highest possible
standards in quality and performance.

Fon: +49 (0) 2564 3950 - 0
Fax: +49 (0) 2564 3950 - 50
http://en.planet-biogas.com/
sales@planet-biogas.com
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THE LARGEST
INDUSTRIAL BIOGAS
SYSTEM IN THAILAND

T

he Thai biogas sector is in many ways comparable
to the German biogas sector in Europe, where
over the last 15 years the market has grown
dramatically, especially in the grass and organic
waste sector. This growth was largely driven by generous
government grants and preferential electricity generation
subsidies. With reducing economic support mechanisms and
increasing resistance to systems which use land for fuel, rather
than food, European biogas companies are now setting their
sights on wider markets, especially Asia, if they are to survive
and remain competitive.
Biogas uptake in SE Asia has been led by Thailand and
as a result the region generally looks to the vibrant Thai
Biogas sector to satisfy their growing needs for “state of the
art” biogas systems to generate renewable energy, and for
pollution control. It was Thailand that developed some of
the first and certainly the largest biogas plants in the world.
The first large scale CDM biogas project was developed in
Thailand in 2002, using a methodology developed specifically
for the Korat Waste to Energy (KWTE) starch plant by the
authors, among others. Later versions of this methodology
have since gone on to be used for most large scale CDM biogas
projects worldwide. However, with the collapse of the carbon
market, this economic driver has largely been removed from
the biogas sector.
While there are fewer biogas plants in Thailand than in
Germany, in general, the size for each plant is up to ten times
larger. Industrial effluent streams in Europe are usually as high
as 500m3/d while effluent streams in Asia are often 5,000m3/d
or more. European biogas plants usually treat up to 12-15t/d
COD while Thai biogas plants can exceed 100t/d COD. The
main market sectors in SE Asia are Starch, Ethanol, Palm Oil
and Food Industry Waste.
The Thai biogas revolution has been led by the starch
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sector. Early customers were wary of the technology and
several took the Build Own Transfer (BOT) route where
the plant designer takes all the risks. However, as biogas
technology became more prevalent and better understood,
customers decided to build their own biogas plants on either
a turnkey basis or alternatively on a design, construction
monitoring and commissioning (Descom) basis.
General Starch Company Limited (GSL) is a typical
tapioca starch factory in the main cassava growing region
of central Thailand. Local farmers deliver roots which are
then processed to cassava milk before drying to a white
starch powder. The dried starch is used in the food, paper,
pharmaceutical and chemical sectors and Thailand exports
significant amounts to Japan and Europe.
The company’s management was one of the first to see the
advantages of treating their effluent streams. The waste stream
from its starch processing activities had steadily increased
since production started in 1995, and by late 2012 this had
placed significant pressure on its existing effluent treatment
capacity. GSL also could see a significant opportunity in terms
of recovering biogas for use as boiler fuel.
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Effluent from the factory was
originally treated in a sequence of 34
open lagoons, with a retention time of
more than one year, which resulted in a
final effluent which was compliant with
national discharge standards.
In 2003, a Phase 1 (UASB1)
digester with acidification lagoons,
was constructed which commenced
operation in 2004, generating biogas
from the tapioca starch wastewater. A
second Phase digester (UASB2) and
additional acidification lagoon, was
constructed in 2005 on a BOOT basis.
The second UASB digester commenced
operation in January 2006. At that time,
GSL was also registered as a biogas
CDM project to reduce Green House
Gases from its industrial effluent.
Faced with two underperforming UASB systems and poor
granule formation, GSL sought alternative biogas systems in
its bid for increased production capacity. Biotrix Asia was
contacted and in order to fully understand the situation at
GSL, Biotrix undertook a full review of effluent performance
data for the most recent full year of complete operation of the
two UASB reactors.
The review of the existing biogas system at GSL concluded
that the use of UASB technology is not the optimal approach
for the treatment of tapioca starch effluent. Biotrix calculated
that 63% to 73% of COD was lost in the acidification reactor
to atmosphere (probably as methane and CO2, and other
volatilisation processes). This in turn resulted in loss of
potential biogas production and therefore loss of revenue.
UASBs were developed in the late 1970’s at the University
of Wageningen, Netherlands by Professor Gatze Lettinga
and initially used for soluble effluents from potato and sugar
processing.
Lettinga’s team noted that under certain very specific
conditions, anaerobic biomass can clump together in granules
concentrating the bioprocessing potential of otherwise
distributed microorganisms in a compact sludge blanket. This
had the advantage of being able to construct a much smaller
digester tank to contain the same number of microbes as a
much larger traditional digester. This was only possible so
long as the specific conditions for granule formation could
be achieved and maintained within the bioreactor.
However, there are trade-offs to using UASBs with such
small reactor volumes. Without granule formation, the UASB
system is a significantly undersized stirred tank digester which
is usually much too small to function effectively. Theories
relating to the formation and maintenance of granules remain
subject to much speculation. UASBs are very sensitive to
suspended solids in the effluent, for example, because granules
rarely form or can be maintained when there are suspended

120,000m3 FLR after installation of HDPE cover at GSL

solids present. UASBs are best suited to highly soluble short
chain organic substrates and the soluble COD needs to be
equal or close to total COD and there should be little or no
Suspended Solids (TSS) present.
UASBs have been heavily “oversold” in situations where
they are not the optimum bioreactor, but where they may
be the only reactor produced by one company or another.
In an effort to force UASB systems to work effectively where
suspended solids are present, the initial breakdown of solids
to soluble organic acids is encouraged in a preliminary
“acidification” reactor located before the UASB. This is
often a large tank which is open to the atmosphere with the
significant potential for odour generation (see Figure 1) due
to copious quantities of acids generated in the acidification
tanks. These must usually be neutralised with the addition
of sodium hydroxide or Lime, before passing to the sensitive
methanogenic stage in the UASB.
The initial microbial breakdown of solid organics to
soluble organics would normally be undertaken within the
body of a typical high rate digester as it is with the Biotrix FLR.
This ensures that these microorganisms are in equilibrium
with the later groups of microbes which convert the soluble
organics to volatile fatty acids (VFAs) and then to methane.
These groups of microbes are symbiotic and if the phases are
separated neither stage can perform as effectively.
Although the organic loading rate (OLR) is high in
a UASB, the overall volume of the whole system and its
complexity, usually means that this is one of the most
expensive options. Even though COD reduction figures of
>95% are quoted on some substrates this is usually much less
when total COD analysis is undertaken.
In larger volume, high rate digesters, such as lagoon
systems, where acidification and methane formation occurs
in the same reactor, the processes are largely self-buffering
(“interspecies hydrogen transfer” occurs) and a low pH
effluent can often be added to the digester (pH 3-4) without
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Large Acidification Tank, open to the atmosphere and potentially odorous.

the need for additional buffering agent such as sodium
hydroxide or lime. When the symbiotic stages are separated,
as they are in UASBs with acidification tanks, additional buffer
capacity must often be added.
UASBs have been very successful for applications in the
brewing, soft drink, sugar and potato industries although
when used for tapioca starch, sewage and other substrates
these reactors often resulted in mixed success. They are
undoubtedly an excellent design which biogas companies
should be able to offer as an alternative for certain specific
soluble substrates. However, UASBs have been poorly
specified in the past and this has damaged their performance
record and reputation.
Biotrix Asia recommends Flexible Liner Reactors (FLRs)
for effluent streams with higher suspended solids levels. FLRs
were developed in the 1970s in Taiwan, when they were
first used to treat animal manure using a polymerised byproduct of the Alumina industry: Red Mud Plastic (RMP).
Inexpensive, highly successful, systems were developed at
small scale. In the late 1970s and early 1980s researchers
at Cornell University, where Drs Etheridge and Leroff (the
principals of Biotrix Asia) were based at the time, developed
the first cold climate FLRs. Similar systems were subsequently
developed across the United States and Canada as well as
Europe, to treat a range of industrial and agricultural effluents.
Since then, these reactors have been subject to a number of
enhancements and have a reliable track record in the agroindustrial sector in Thailand. Many industrial biogas plants
in SE Asia are now of this type.
Conventional “covered lagoon” digesters tend to
accumulate solids, and within a few years of operation,
performance and biogas production deteriorate. Biotrix
FLRs incorporate internal baffles and recirculation systems,
resulting in a well mixed, high rate system which can handle
higher loading rates, while still offering a cost effective
solution. Depending on the mode of operation selected, the
digester can be fully optimised after installation, and further
changes can be made when conditions change on site. The
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Biotrix FLR is a highly flexible treatment system ensuring
maximum performance and biogas production.
Although there are many different materials which can
be used as a flexible liner (Butyl rubber, reinforced PVC etc.),
the Biotrix FLR uses HDPE which is corrosion resistant, the
hardest wearing, and least methane permeable membrane
material available. This is also the same material as the
pipework which is generally used, ensuring full integrity
across the system.
The Biotrix FLR is operated at surface level but without
the large “bubble” often associated with the cover of lagoon
systems. The Biotrix FLR cover comprises “soft pillows”
which hold biogas between the cover floats and contain
enough biogas for all operational needs (CHP and Boiler
Operation). This is a major advantage over competitive tank
based systems, including UASBs, which have no biogas storage
capacity, and often require the installation of additional steel
tank biogas holders, or inflatable installations used just to store
the gas. Some designs, like the early Taiwanese RMP digesters,
which operate under fully inflated conditions, are at risk of
damage from high winds and adverse weather conditions.
There was one example of this in 2012 at Chaiyaphum. The
Biotrix FLRs can be fully inflated if high volume storage is
needed for a short period, but are routinely operated in “soft
pillow” mode and have an enviable track record.
After reviewing all the potential options and system
performance at GSL, Biotrix recommended a Biotrix FLR
system. Biotrix offers a full range of bioreactor options for a
range of industrial feedstocks, but for cassava starch substrates
with higher suspended solids content and additional wet cake
where desired, lagoon systems are generally optimal.
Biotrix initially designed and installed a 20,000m3
system followed by the world’s largest anaerobic bioreactor at
120,000m3 capable of generating up to 10 MWe equivalent
of biogas in a single system. BD
Dr Stephen P Etheridge & Dr Ulrike E A Leroff,
CEO & Chairman
Biotrix Asia Company Limited, Thailand
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From waste: “Palm Oil Mill Eﬄuent”…

…We generate
and capture
Biogas

We clean the
Biogas through
ﬁlters…

…Which allow us to send the Biogas to…

Boilers

For Biomass Substitution

Biogas Engines

For Electricity Generation

Biotec International Asia Sdn Bhd, C-10-2, Block C, Setia Walk, Persiaran Wawasan, Pusat Bandar Puchong, 47160 Puchong,
Selangor, Malaysia. Tel: +603 5880 4100. Email: asia@bio-tec.net, www.bio-tec.net
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BIOGAS UNITS GENERATE
ELECTRICITY FOR INDONESIAN
PALM OIL MILL
Sumatra, Indonesia Case Study

Biogas units generate electricity during the anaerobic
digestion process to power a palm oil mill in
Indonesia.
THE OPPORTUNITY
The Sei Pelakar palm oil mill in
the Jambi Province of Sumatra,
Indonesia, is owned by PT. Kresna
Duta Agroindo (PT KDA). PT
KDA wanted to adapt and improve
its effluent anaerobic treatment
system into a new covered
biodigester system in order to
capture the biogas produced during
the anaerobic digestion process.
The biogas collected could then
be used to generate enough power
to run the 7.5 t/h kernel crushing
plant at the mill, and meet the
estate’s electricity demands.
THE SOLUTION
D r e s s e r- R a n d p r o v i d e d t w o
Guascor® SFGLD 360 600 kW-rated
containerized biogas gen-sets.
The mill’s capacity is 60 t/h and
processes an average of 285,000
tons of fresh fruit bunch per year.
In addition to the crude palm
oil extraction, Pelakar mill also
processes kernel nuts. The kernel
crushing plant runs off palm

shells and uses diesel generators
for back-up during peak demand.
Generators are used to provide
electricity for the estate and mill.
BENEFITS
Environmental Sustainability
• Use of anaerobic digester reduces
methane-rich greenhouse gas
emissions
• Reduces unpleasant odour
• Improves waste water treatment
• Reduces diesel consumption for
power generation
Economic Sustainability
• Biogas is a renewable energy
source in Indonesia
• Reduces dependency on diesel to
generate electricity
• Offsets the need for palm shells
to generate power
Social Sustainability
• Construction of the anaerobic
digester system creates new jobs
• Improves technical skills of
employees operating and
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maintaining the new anaerobic
digester system BD
THE COMPANY
Dresser-Rand acquired Grupo
Guascor S.L. in May 2011. Through
this acquisition, Dresser-Rand
now offers customized energy
solution-based renewable
energy and power systems with
specific expertise in distributed
generation. Dresser-Rand is
among the largest suppliers of
rotating equipment solutions
to t h e wo r l d w i d e o i l , ga s ,
petrochemical, and process
industries. The company
operates manufacturing
facilities in the United States,
France, United Kingdom, Spain,
Germany, Norway and India,
and maintains a network of 49
service and support centers
(including 6 engineering and
R&D centers) covering more than
150 countries. Dresser-Rand has
principal offices in Paris, France,
and Houston, Texas.
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BIOGAS INDUSTRY

A LONG TERM
PERSPECTIVE
IN INDIA

W

hether the rapid
d e vel opme nt of
India’s tremendous
economy is following
a path of exclusive fossil energy based
growth or if it is diverting towards a
sustainable integration of renewable
energies into their energy consumption,
is a question of how fast renewable
energy companies are developing
alternative concepts and how fast
these concepts become technically,
economically and socially accepted.
The biogas industry might have the
potential to offer an alternative energy
solution, and in addition to target
the challenges of a modern society
in energy supply, waste control and
pollution reduction. In the following a
short assessment shall be undertaken to
highlight the current status and future
developments of the biogas industry
in India.
Biogas, Utilization and Price
An alternative and sustainable form of
energy can be seen in biogas. The main
components of biogas are methane
and carbon dioxide along with traces
of hydrogen sulphide, hydrogen,
etc. Biogas occurs naturally and is
formed by a microbiological process
of decomposition of organic matter.

In controlled conditions such as in
biogas plants, the formation process of
biogas can be efficiently established in
order to recover energy from biological
conversion of organic matter.
Biogas is an energy carrier with
multiple options in in its energy uses.
For the determination of the market
price the utilization options of the
biogas is of relevance. The simplest
application of biogas is the direct
combustion for cooking or lighting.
This utilization concept of biogas is
wide spread in rural areas, replacing
for example kerosene or fire wood
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as the main source of energy. More
advanced technologies using the biogas
for combined heat and electricity
production or for the up-gradation
of biogas to a high quality fuel which
is of more relevance for emerging
economies. In general, the up-gradation
process of biogas implies the removal of
carbon dioxide and other impurities. In
this way the methane content in the gas
is concentrated to a level of 92% to 99%,
depending on the chosen up-gradation
technology. After the up-gradation
process the biogas becomes an energy
rich fuel, which is generally marketed
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Energy Type

Firewood

Electricity

Furnace Oil

Liquefied Petroleum
Gas

Market Rate		

5 Rs./kg

10 Rs./kWhr

38 Rs./kg

65 Rs./kg

11.36 Rs./m3

17.48 Rs./m3

26.00 Rs./m3

Equivalent Price of 4.89 Rs./m3
Biogas

Source: Green Elephant Engineering Pvt. Ltd.

as bio-methane or compressed biogas.
Unlike the raw biogas the up-graded
biogas has the quality and the properties
to be compressed into cylinders or to be
injected into the natural gas grid. Herein
the up-graded biogas can be distributed
to various consumers, replacing for
example furnace oil, diesel, natural gas
or liquefied petroleum gas.
In the purview of the alternative
energetical uses of biogas a market
price can be determined based on the
pricing and the energy content of the
reference fuel.
The economic evaluation reveals the
fact that the highest value generation
is in the replacement of liquid and
gaseous crude oil products. Herein
biogas gains relevance for an emerging
and oil dependent economy such as
India. With a daily consumption of
3,182,000 bbl/d India is the 5th largest
consumer of oil and with approx. 80%
heavily dependent on imports. As per
various projections India’s energy needs
are expected to grow by 40% in the
next five years and more than triple by
the end of 2030. Depending on biogas
industry development, biogas may
play an important role in contributing
an indigenous source of energy to the
overall demand of a country and in
addition, also reduces the dependency
on imported fossil energy.
Feed Stock, Biogas Plants and
Relevance
The production of biogas can be seen as
an extended form of agricultural activity
as the feed stock of all biogas plant are
organic substrates. For the anaerobic

digestion process in a biogas plant a
number of organic substrates can be
considered as a potential feed stock,
containing primarily carbohydrates,
proteins, fats, cellulose and hemicellulose as main components. These
substrates are for example poultryand
cow manure, crop residue, food
leftovers, maize silage, grass, etc. The
relevant parameters in the selection
of the feed stock are the availability,
collection method, biological and
technical acceptability, gas yield, and
nutritional value. Modern biogas
plants taking the type of feed stock
into consideration and are erected
to achieve an efficient technical and
biological process condition for the
digestion process. Taking the feed stock
into consideration three types of biogas
plants can be distinguished, namely
municipal, industrial and agricultural
biogas plants.
Biogas plants on municipal organic
waste are of particular relevance in
times of fast urbanisation. Though in
India the urbanization with 27.8% of the
total population is comparably low, an
increase in the human concentration in
urban agglomeration is to be recorded
for India. This trend is significant for
India as the growth of the cities is
over proportional to the growth of the
population in total. The urbanization
process will continue over the next
decades and so will the amount of
generated waste in the cities. On average
the organic fraction of municipal solid
waste accounts for 30 to 40%, , which
is a considerable part of the waste
disposal problem. In addition, organic
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waste causing severe environmental
problems through methane emission
in landfill applications and is a prime
source of diseases and contamination
of air and water. With an increasing
part of the population living in urban
agglomeration, biogas plants are an
alternative to deal with the organic
fraction of the municipal waste. In this
view the biogas plants are to be seen
apart from the energy production
potential as a zero-discharge solution for
severe problems in waste management.
A considerable amount of solid or
liquid organic waste is also discharged
by industries. Industries with high
organic load wastes are for example
vegetable and fruit processing, bakeries,
distilleries, breweries, starch and rubber
manufacture, paper industry, etc.
Biogas plants operating on industrial
waste have several advantages. Main
aspect for setting up an anaerobic
biogas plant on industrial waste is the
concentrated and centralised amount
of organic mass available. In addition,
the waste tends to be homogeneous
in nature and in a continuously flow
throughout the year. For the industries
the biogas plants can be an opportunity
to treat the discharged waste, to recover
energy, to improve environmental
footprint, and to comply with various
pollution control norms.
In comparison to industrial
biogas plants, agricultural biogas
plants are such plants which are
processing organic substrates directly
sourced from the agricultural sector.
It is obvious that the agricultural
sector is theoretically in the position
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to provide almost inexhaustible
quantities of organic substrates for
the biogas plants. In most of the
cases the organic substrates from the
agricultural sector can be accepted
in the biogas plants without any
intensive pre-treatment or processing
activities. The most common
agricultural feed stock types which
are considered for biogas plants are
manure from animals (cattle, pig,
poultry, etc.) and crops (maize, grass,
sorghum, etc.). The biogas plants
on agricultural substrates need to
take a number of considerations
into account such as local climate,
vegetation, crop cycles and rotation,
harvest time, etc. The agronomic
strategy should seek for an optimal
supply scenario for the biogas plants
taking primarily the following
parameters into consideration:
high biomass yield per hectare, low
cultivation costs, high digestibility
and appropriate carbon-nitrogen
ratio. Beside the generated biogas
also organic fertilizer is produced

which has important relevance for
the agricultural sector.
Mu n i c ip a l, i ndust r i a l and
agricultural biogas plants have
various aspects in common which
are pointing out the relevance of the
biogas industry as such. Biogas is in
the position to contribute to energy
and environmental targets, create
local job opportunities and can be a
method of waste reduction. Herein
the biogas is providing more benefits
and values to the society than it is
expressed in the above fossil energy
based biogas pricing.
Plant Sizes, Emerging Trends and
Opportunities
Till a couple of years ago biogas plants
were considered predominantly
under the aspect of waste treatment
and rural development rather than
in terms of energy recovery and
revenue generation. With rising
energy prices, increasing fuel demand
and concerns over pollution more
financial considerations have been
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involved in the planning, erection
and operation of a biogas plant. By
now the biogas industry can present
various examples ranging from small,
medium to large scale biogas plants
which are successfully providing
economic and environmental returns.
Small scale biogas plants with a
capacity up to two tons per day are
nowadays not only a solution for
rural areas but also waste disposal
concept for waste generators such
as hotels, restaurants, canteens, food
malls, housing societies, airports, etc.
The organic waste can be instantly
processed at the site of generation
by the biogas plant and is avoiding
typical disposal problems of organic
waste. The generated biogas can be
used for cooking, replacing liquefied
petroleum gas in kitchens. The
design of such small scale plants have
entirely changed and are equipped
with modern technologies, which
make the biogas plants more socially
acceptable.
In case larger quantity of waste
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is generated medium and large scale
plants offer a solution for the organic
waste. Medium scale plants with
processing capacities up to 50 tons
of waste per day are an attractive
decentralized solution for municipal
or industrial waste. In most of the
cases the available biogas is used
for the production of electricity.
Large scale plants with an efficient
production of biogas can consider
the up-gradation of the biogas to a
high quality fuel. The concept of the
up-gradation of biogas is relatively
new and can be seen as a recent trend
in the industry. Up-graded biogas is
worthwhile to be mentioned in the
Indian context, as the mobilization is
increasing in terms of the numbers
of registered cars, municipal and
commercial vehicles, and two- and
three-wheelers. Unlike the raw
biogas, the up-graded biogas has the
technical specification to be used as
an auto motor fuel or the gas can be
injected into the natural gas grid.
The gas infrastructure is already
recognizable in India and yet still to
grow. Natural gas is made available
in large cities such as Delhi, Mumbai,
Hyderabad, Pune, Vadodara, Indore,
etc. India ranks in the statistics of
gas powered vehicles on the fifth
place with more than 1.1 million
natural gas vehicles on the road.
Once raw biogas is up-graded to a
comparable level to natural gas the
synergies and the opportunities in
this area between renewable and
fossil gas are obvious. In addition,
it must be mentioned that India is
importing 25% of its annual natural
gas consumption from abroad.

Industry Structure, Challenges and
Policy
Taking the advantages into account
biogas has received much popularity
as one of the renewable sources of
energy during the last years and
considerable efforts have been made
to develop modern biogas production
and application technologies. The
European, particular the German
biogas sector comprises of one of
the most advanced and competitive
industries. The significant increase
in numbers of installed biogas plants
has created an entire industry with
specialized suppliers, materials and
processes. The industry view is
different outside Europe, particularly
in emerging markets in Asia and Africa.
Biogas is mostly implemented on small
scale level, providing households or a
small community’s gas for daily cooking
requirements. Medium and large scale
plants with a commercial interest are
less developed and give rise for future
growth in this sector.
Unlike the wind and solar,
the biogas industry in India is
less developed and requires more
competitiveness. In general, the
biogas industry is fragmentised and
characterised by small engineering
companies. Some of them still
working with old design concepts
and require time to catch up with
latest technologies. In addition,
the suppliers are rather generalists
than specialized in a particular field
of biogas. However, it is foreseeable
that the industr y will mature
in a couple of years supplying
advanced biogas generation and
up-gradation technologies.

SRINIVAS KASULLA
Director
XEON WASTE MANAGERS (XWM)
srinivaskasulla@xeonwm.com
srinivaskasulla@gmail.com
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The development of the biogas
industry is also dependent on the
general political frame work. Various
subsidies schemes are available for
biogas plants on the national and state
level. The central financial assistance for
biogas projects are made available by the
Ministry of New and Renewable Energy
(MNRE). In addition, specialized
financial institutions such as Indian
Renewable Energy Development
Agency (IREDA) are promoting biogas
projects with financial assistance. In this
perspective the condition to grow in the
renewable energy industry is given with
positive indicators.
Last but not least, the social factors
are of relevance for the success of the
biogas industry in particular. The
key challenges faced by biogas plants
on municipal organic waste are for
example the insufficient availability of
segregated waste. To a large extent this
is not rooted in a lack of insufficient
infrastructure but rather by the lack
of general environmental awareness
and understanding of the related
environmental problems. To change
the mind set and the attitude of the
society towards correct environmental
friendly behaviour can be seen as one
of the challenges for the future of the
biogas industry.
Conclusion and Outlook
As per the given review the biogas
industry is quite likely to participate
in the immense growth stor y
which lies in the energy market
of emerging economies like India.
By the ability to address pollution
control, environmental targets and
various kinds of energy requirements
in electricity and fuel production,
modern biogas technologies are
holding far greater hopes for
emerging markets than in other
parts of the world. Particularly for
India, biogas has the potential to
play among renewables a key role for
current and future growth trends in
the oil and gas market, urbanization
and mobility. BD
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FROM BIOGAS TO BIOMETHANE:

B

SOLUTIONS FOR
BIOGAS UPGRADING
AND LIQUEFACTION

iogas, composed primarily
of methane and carbon
dioxide, is produced
by the fermentation of
household, industrial or farming
waste, and purification/sewage
sludge. It is a source of renewable
energy, which, after going through the
process of purification, is efficiently
turned into biomethane.
Biomethane can replace natural
gas from fossil sources, enabling
farmers, manufacturers, and local
authorities to process their waste
while exploiting the energy it contains

and its financial potential.
Air Liquide’s purification solution
allows all biogases to be used in a
natural gas network, the production
of vehicle fuels (gaseous or liquid
biomethane) or the production of
renewable hydrogen after reforming
the biomethane.
Purification in detail
Air Liquide supplies the entire
purification system, contained inside
a pre-equipped skid. Thanks to
a process that was developed by
experts at Air Liquide Advanced
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Technologies, this equipment
can be used to upgrade biogas to
biomethane, which can then be used
as a substitute for natural gas. Air
Liquide’s purification solution can
be broken down into three steps:
the pretreatment of raw biogas,
its compression, and membrane
separation.
Raw biogas is first cooled in order
to condense the water molecules
and dry the gas. During this first
step, it passes through a series of
filters that remove pollutants (such
as hydrogen sulfide, ammonia, and
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volatile organic compounds). It is
then compressed to 10 bars and
de-oiled before being separated in
the membranes. This last step, in
which carbon dioxide and methane
are separated, is based on MEDAL
polymer membranes produced by
Air Liquide. This purification method
extracts up to 99.5% of the methane
molecules present in biogas.
Air Liquide has more than 30
years expertise producing and
operating gas separation membranes,
and has supplied more than 35 biogas
upgrading units worldwide since
nearly 10 years. From anaerobic
digestion to landfill we have installed
capacity from 70 to nearly 20.000
Nm3/hr Biogas; we have your
solution.
FUTURE BIOGAS
Doncaster, United Kingdom
“Since commissioning in September
2013 the Air Liquide gas upgrade
system has performed well above our
expectations and the assistance from
Air Liquide during commissioning and
early operation of the plant has been
excellent. We are very pleased with it
and are currently working with Air
Liquide on further plants.”
Philipp Lukas,
Managing Director
Future Biogas
Future biogas specializes in the
construction and operation of biogas
plants for the United Kingdom. It is
the first biomethane plan connected
to the country’s gas network National
Grid. It supplies gas to neighboring
communities, with a gross biogas
flow rate of 900 Mm3/h maximum.
The Air Liquide solution
For the Future Biogas project, Air
Liquide has installed 12” membranes
which, because of their larger
diameter, are fewer in number and
can handle higher volumes of biogas
(more than 1,500 Nm3/h). The high

	
  

rate of extraction configuration
(99.5%) that was chosen minimizes
losses, i.e., the unintended release of
methane into the atmosphere. This
increases the amount of biomethane
injected into the network, which in
turn means higher revenue for Future
Biogas.
The natural gas present in the
British gas network has a high
calorific value. Accordingly, propane
must be added to the biomethane
prior to injection in order to comply
with the injection characteristics that
are proper to the United Kingdom.
Air Liquide successfully adapted to
this local specificity and delivered a
solution that enables the production
of biomethane that contains 99%
methane, which in turn reduces the
amount of propane that must be
injected.

Assistance with maintenance
Future Biogas also turned to Air
Liquide for plant maintenance.
Air Liquide rolled out a 24/7
telephone hot line for assistance
and intervention. This means that the
customer benefits from the expertise
and reactivity of the teams at Air
Liquide. The installation’s run time is
maximized, which also means higher
revenue for Future Biogas.
Satisfied customers
Air Liquide was able to win the
trust of Future Biogas thanks to its
technical expertise and the quality
of its related service offer. In 2014,
Future Biogas has worked with Air
Liquide on the implementation
of three other biogas purification
projects in the United Kingdom.

	
  

	
  

Philipp Lukas

Serge Winkelmuller

47

Year 2015 | 2nd Edition BIOGAS DIRECTORY

www.icesn.com

SYDEME
Forbach, France
“ T h e m e mb ran e p ur if i c at i o n
technology is the only technology
available today that is truly adapted
to our production capacity and our
ramp-up requirements. Air Liquide
understood our needs and stayed by
our side throughout our project.”
Serge Winkelmuller,
General Manager of Services
SYDEME (Syndicat Mixte de
Transport et de Traitement des
Déchets Ménagers de Moselle-Est)
• For a year now, biomethane is being
used to supply:
- The gas needs of neighboring
communities
- A portion of the SYDEME vehicle
fleet
• Gross biogas flow rate: 100Nm3/h
maximum
BIOÉNERGIE DE LA BRIE
Chaume en Brie, France
“Thanks to our collaboration with
Air Liquide on biogas upgrading,
we are sure to obtain high-quality
biomethane – more than 98% methane
– that responds to both technical and
regulatory requirements for injection
into the natural gas network. We are
certain that we will be able to inject
and use everything we produce out
of biogas.”

vegetable waste products from grain
trade and food production, a majority
of it is liquefied in the condensation
plant. The technology is supplied by
Air Liquide.
In order to liquefy the biogas,
the majority of the remaining CO2
(< 10 ppm) is purged by Pressure
Swing Absorption (PSA) before the
gas temperature is lowered using
the Brayton cycle. The technology
allows for liquefaction in the span
of -140°C (at 4 bar) to -161°C (at
atmospheric pressure), depending on
the developing requirements of the
vehicle market. The design capacity
is of 12 tons of LBG/day. The energy
cost of liquefaction is in the vicinity
of 1 kWh/Nm3 upgraded biogas,
which equals approximately 10% of
the energy content of the biogas. The
liquefied biogas is stored in a 115
m3, 20 meter tall insulated canister.
It is then transported in insulated
50 m3 trailers every second day and
distributed to filling stations.
LBG allows for simpler storage
of biogas and a more efficient
distribution as it becomes less reliant
on being close to a gas grid. It can be
more easily available in larger areas
than what is possible with biogas in
gaseous state. LBG also opens for
new applications, as it has the energy
density required for heavy vehicles to
travel long distances. BD

	
  

Mauritz Quaak

CONTACTS:

AIR LIQUIDE in the MIDDLE EAST
Lauriane BERTRAND
IM Marketing Manager / Biogas Project
Phone: + 971 (4) 205 55 00 - Ext 34
Fax: + 971 56 206 99 78

AIR LIQUIDE ADVANCED
TECHNOLOGIES TRADING CO. LTD
in ASIA
Shanghai Office, Building 18,
No. 1515 Gu Mei Road, Shanghai
Phone: +86 21 6090 3894
Fax: + 86 21 6090 3890
Beijing Office, 1101 Center Tower, China
Overseas Plaza,
No. 8 Guanghuadongli, Chaoyang District,
Beijing
Phone: +86 10 6568 1255-207
Email: atc.contact@airliquide.com

Mauritz Quaak,
Farmer and co-manager
Bioénergie de la Brie
• First biomethane injection project
in an agricultural setting in France
• Gas supply to five neighboring
communities
• Gross biogas flow rate: 220Nm3/h
maximum
LIDKÖPING BIOGAS
Lidköping Biogas is one of the world’s
first plants for Liquefied Biogas (LBG).
Once the biogas is produced using local

12-inch membranes from Air Liquide Advanced Technologies
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THE 3RD ANNUAL
BIOGAS FORUM

T

he 3rd Annual Biogas
Forum was organized on
the 02 – 04 June 2014 at
the JW Marriott Hotel in
Kuala Lumpur, Malaysia. The largest
gathering of biogas professionals,
feedstock owners, project developers
and government officials of its kind
in the region, the conference was
attended by over 390 people.
O rg an i z e d by IC E SN an d
the Malaysian Biotechnolog y
Corporation, the forum featured
over 29 presenters sharing updates on
policy, technology, and business cases
for the utilization of biogas in Asia.
The conference was capped with a
site visit to the SIRIM – SIME DARBY
joint venture biogas upgrading facility
in Carey Island. Funded by MOSTI,
the project aims to show the feasibility
of upgrading biogas from POME to
bio-methane, which is then used to
power a car.
Post Show Report
The 3rd Asia Pacific Biogas Forum
held in Malaysia was a huge success!
The event was hosted at the JW
Mariott Hotel in Kuala Lumpur,
Malaysia from the 2nd to the 4th of
June 2014. This so far, was the largest

gathering of biogas professionals,
feedstock owners, project developers
and government officials of its kind in
the region and was attended by over
350 people.
The forum featured 29 speakers
from around the globe sharing
updates on policy, technology, and
business cases for the utilization of
biogas in Asia. The forum took place
over 3 days and day one was opened
by ICESN Director, Vincent Choy.
The basics of biogas production,
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utilization and upgrading processes
were discussed by many of the speakers.
Everything from the management of
feedstock, to anaerobic digestion,
power generation and the treatment
of raw biogas to produce bio-methane
was discussed during the conference.
Key highlights included
presentations that gave feasibility
analysis to using bio-methane for
vehicles, LNG from biogas, the energy
corps programme in Thailand and
many more!
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Opportunities in Malaysia
Following the opening speech, Razwin
Sulairee bin Hasnan Termizi, COO of
BiotechCorp spoke on Malaysia’s biogas
master plan. It was explained that
Malaysia has feedstock in abundance;
from palm oil mill effluent (POME)
to effluent from sewage treatment
plants and municipal solid waste that
can generate a possible 300 mmscfd
of natural gas. It was stressed that
more than half of Malaysian palm
oil mills were not connected to the
grid presenting huge potential for
compressed biogas (CBG) distribution.
Dr. Mohd Pauze Bin Mohamad
Taha of Solid Waste Management
and Public Cleansing (PPSPPA), was
up next and spoke about the biogas
opportunities for MSW in Malaysia.
An overview of the waste composition
in Malaysia was presented together with
the country’s targets for waste reduction
through recycling and sorting by
material recovery facilities. Objectives
are to reduce solid waste to landfills
by 40% and reduction of greenhouse
gas (GHG) emissions by 38%. These
initiatives are further supported by new
food waste to biogas projects.
Sivapalan Kathirivale, principal
analyst at Malaysia Industr y
Government Group for High
Technology (MIGHT) talked about
the importance of an integrated
approach towards biogas development
in Malaysia. A demand-supply map
considering multiple feedstocks and
demand for biogas would speed
up development as industries are
making plans independently and
not efficiently, not considering the
availability of alternate feedstocks in
the immediate vicinity and the need
for biogas/electricity.
MIGHT aims to be the bridge from
the private sector to the government
by harmonizing current initiatives
and pooling together key stakeholders
towards investment in biogas and
biomass industries.
A 3-man panel made up of
experienced representatives from
EXIM Bank (Chairil Mohd Tamil),

Vincent Choy, Director, ICESN

Razwin Sulairee bin Hasnan Termizi, COO,
BiotechCorp

Dr. Mohd Pauze Bin Mohamad Taha, Director
of Research Technology, (PPSPPA)

Sivapalan Kathirivale, principal analyst,
Malaysia Industry Government Group for High
Technology (MIGHT)

A 3-man panel made up of experienced representatives from EXIM Bank (Chairil Mohd Tamil),
Caterpillar Asia (Hwee Song Suan) and Malaysia Debt Ventures (Mohd Sharizal Mustapah Kamil)

Caterpillar Asia (Hwee Song Suan)
and Malaysia Debt Ventures (Mohd
Sharizal Mustapah Kamil) was
gathered to discuss opportunities for
biogas projects in Asia to get financing
from their respective organizations.
The expert panel answered various
questions moderated by ICESN
Director, Vincent Choy and helped
give an idea to companies seeking
financing for their projects on which
projects are more likely to receive
financing and why. They covered
issues such as what reasons there
were for new project proposals to be
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rejected when seeking financing, the
initiatives that are currently in place
for small investment projects and
what the alternative funding options
available are. It was stressed that it
is imperative for companies seeking
financing to show believable cash
flows from their projects.
The expert panel answered various
questions moderated by ICESN
Director, Vincent Choy and helped
give an idea to companies seeking
financing for their projects on which
projects are more likely to receive
financing and why. They covered
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Azhar bin Abdul Raof, Head Renewable
Energy Research Centre

Nasrin Abu Bakar, Senior Research Officer
MALAYSIAN PALM OIL BOARD

Marco Merlo Campioni, Chief Executive and
Technical Officer, SEBIGAS UAC CO. LTD.

Matthew Dickinson, Managing Director
BIODOME ASIA

Hwee Song Suan of Caterpillar Asia

Dr. John C Y Lee, Sales Manager, Electric
Power Division, CATERPILLAR INC

issues such as what reasons there
were for new project proposals to be
rejected when seeking financing, the
initiatives that are currently in place
for small investment projects and
what the alternative funding options
available are. It was stressed that it
is imperative for companies seeking
financing to show believable cash
flows from their projects.

and potential of biogas projects in
Malaysia. These were focused on the
use of POME to generate upgraded
biogas. The upgraded biogas can
be used to generate significant cost
savings at oil palm plantations. There
were discussions on the standards and
quality development of gas generated
at the plants and how exactly the gas
could be allocated for cost saving
on site. As of May 2014 there are 64
completed biogas plants with 14 under
construction and another 150 have
been planned. The government hopes
to have all of their 434 palm oil mills

Opportunities in Biogas
Production
This was followed by talks from SIRIM
and MPOB on the future prospects
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to have biogas facilities by 2020.
Sebigas then conducted a case study
report on their projects in Thailand
on the use of napier grass, pig manure
and sugar cane waste as feedstock.
They currently are designing and
building 10 plants in the north east
region of Thailand. These plants are
able to produce 1.5 MWe and have
great benefits for the environment and
the local rural economy.
Biodome Asia followed up with a
very detailed presentation on ground
vs top mounted biogas holders. A
comparison was made and the pros
and cons to each type of storage
mount were covered thoroughly. The
mechanics and functionality between
the two types of storage mounts was
also discussed. It was concluded that
tank mounted units would allow for
savings of up to $US 8000 per tank.
Opportunities in Power
Generation
Hwee Song Suan of Caterpillar
Asia then gave his views from a
lender’s perspective. He further
explained what was discussed during
the panel discussion on financing
biogas projects. He brought up
some key points explaining that
there are some key issues which are
looked at and it really depends on the
structure of the relationships between
the involved parties; the feedstock
supplier, the power companies and
the government. These structures
normally determine the eligibility
of the project for financing. He
also mentioned that electric power
company contractors should be able to
guarantee a consistent output. Other
factors that were important were
whether or not the biogas developer
was a shareholder and the operator’s
level of experience.
Dr. John C. Y. Lee of Caterpillar’s
electric power division went on to talk
about the technology available from
them which can help make biogas a
reliable and working alternative source
of fuel. He spoke about how upgrading
technology is very important in
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Mr. K R Raghunath, Director of KIS group

determining the efficiency of a project.
He stressed that although efficiency
can be increased with increased
expense; it is not always necessary and
is dependent on the size and capital
available for the project.
Mr. K R Raghunath, Director
of KIS group then proceeded to
speak about ZPHB (Zero Pollution
Higher Biogas) technology. KIS group
currently has 6 projects operating in
Indonesia and another two in India.
They are touting the first pondless
system that will capture biogas with
their unique technology of up to 8590% of BOD and COD removal. He
went on to explain in further detail
the success of their 6 plants that are
already in operation.
Thailand Alternative Energy
Pruk Aggarangsi, Deputy Director
Energy Research and Development
Institute from Chiang Mai University
ended the first day by speaking about
Thailand’s plans to supplement
their energy makeup with energy
crops. Thailand’s main energy crop
is napier grass, however they also
have numerous other biogas plants
that generate bio natural gas from
palm oil mills and livestock farms.
More than 90% of these farms will be
connected to the grid by 2015. Napier
grass has a much higher biomass
yield as compared to other energy
crops such as maize. It was noted
that napier grass does however have
a lower methane yield but due to its

Pruk Aggarangsi, Ph.D., Deputy Director
Energy Research and Development Institute
- Nakornping CHIANG MAI UNIVERSITY,
THAILAND

Jariya Budnard, Engineer
MINISTRY OF ENERGY, THAILAND

Jonas Giuliani, Asia Pacific Markets Development
Manager, SAFE S.p.A.

Mark Leslie, CEO, ALTERNATIVE ENERGY
CORPORATION

Jesse Wong, Senior Manager KONZEN CLEAN
ENERGY SDN BHD

Dr. Fabien Cabirol, Regional Business
Development (SEA) EVONIK

high yield per annum it is still able to
produce more biogas over the same
time frame. Thailand plans to produce
3000 MW from napier grass by 2021.
This aggressive target is well backed
by a long term plan to continue to
increase napier grass fields and set up
of biogas plants.
Jariya Budnard of the Ministry
of Energy opened the second day
by speaking on the future direction
of Thailand energy. She covered

Thailand’s energy situation, the
country’s recent energy policies
including the country’s Alternative
Energy Development Plan (AEDP).
This plan calls for the production
of over 3600 MW of energy from
biogas producing energy crops such as
tapioca starch, ethanol and livestock
farms. Currently more than 80% of
Thailand’s farms have biogas plants
connected to them. She also followed
up on what Dr. Pruk had discussed
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with regards to napier grass crops
and the government’s plans to use this
energy crop to replace LPG imports.
Thailand’s Department of Alternative
Energy Development (DEDE) and
Energy Policy and Planning Office
(EPPO) were to act as drivers for
private sector development. A new
focus of DEDE has been to on waste
water produced from food processing
and energy crops.
Trending Issues
Jonas Giuliani from Safe S.p.A then
gave a brief presentation on Safe
S.p.A’s background and their wide
range of compressors and their various
applications. He then spoke about
the various biogas applications that
were available in Malaysia. Different
compressor designs were based on
their scales of production. He also
spoke about the need for compressors
in upgrading, transportation and
using biogas as an NGV fuel.
Mark Leslie of Alternative
Energy Corp spoke about trends
in biogas commercialization. He
conducted an analysis of the drivers
to commercialization. A link between
the regulatory imperatives and how
it affects free cash flow availability,
human capital and risk allocation was
made. It was stressed that successful
projects would need to be proven for
there to be an adaptation of technology.
He also spoke briefly on Upflow
Anaerobic Sludge Blanket Digesters
for the treatment of wastewater.
He explained that UASB digesters
method of action and that they are
able to reduce BOD concentration and
aeration energy by half. This allows for
double the power generation when
compared to a regular digester.
Jesse Wong of Konzen Energy
then spoke about what it means to
be evolving into an ASEAN biogas
market. He went on to describe their
current running projects; Rinwood
in Sarawak, Belian in Indonesia
and Panching, in Pahang and the
technology that was present in each.
He ended his speech by providing the

figures to demonstrate that substantial
savings could be realized from diesel
replacement of up to US$ 153500 per
year by a 500kW biogas plant.
Upgrading Technology and
Liquefaction
Fabien Cabirol from Evonik opened
up discussion on the use of membrane
technology for biogas upgrading. His
explained that biomethane, when
turned into CBG and sold in Malaysia
is not economical as CNG from
Petronas is a cheaper alternative. CBG
however, can be used for ‘in-house’
use and has the potential to generate
great savings as a diesel alternative.
The idea here is to use CBG for
vehicles being used at plantations and
having the vehicle engines converted
to dual fuel engines that will be able
to run on CBG and diesel.
Dr. Fabien then went on to talk
about Evonik’s Green Cartridge
System for membrane upgrading.
The concept behind this technology
was covered in some detail. It was
explained that the membrane is
basically a cylindrical cartridge that
the gas runs through after being
produced. The membrane then acts
as a sort of filter, separating the
gas by its various constituents to
produce a higher methane yielding
end product. This is achieved by the
use of a special polymer fiber that
slows down the methane as it’s passed
through the tube. One neat part of
the design is that the cartridges can

Pierre Roux, Product & Engineering Manager
- New Energies Activity, Biogas Upgrading
Systems & Hydrogen Refueling Stations, AIR
LIQUIDE
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be fine-tuned according to the H2S
composition while not compromising
the membrane’s life-span.
Pierre Roux of Air Liquide spoke
on the valorization of biogas through
liquefaction of biomethane. He
explained that liquefaction created
savings opportunities through cost
reduction due to the lower density of
LBG. LBG can be used for vehicles
on-site and LBG is a cost effective
alternative to CBG when fuelling
larger vehicles such as trucks and
buses.
Kurt Sorschak from Xebec then
looked at the advantages of kinetic
pressure swing adsorption (PSA)
technology. It was explained that
this technology has applications
in both landfill and digester based
systems. It allows for removal of water,
carbon dioxide, nitrogen and oxygen.
Kurt also mentioned that Xebec has
been working with Evonik on some
specialized custom polyimide hollow
fiber membrane systems.
Xebec has also developed a
hybrid system that makes use of both
membrane and PSA in a single plant.
The idea here is that the gas is upgraded
via the membrane system prior to PSA.
This hybrid system offers superior
methane recovery and gas purity with
a competitive CAPEX and low OPEX. It
is also able to accommodate variations
in feedstock while still producing up
to 96% biomethane with the only
downside that it is produced at a slightly
lower recovery rate.

Kurt Sorschak, Chairman of the Board, CEO
and President, XEBEC
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Clemens Findeisen, Consultant Development
Cooperation, GERMAN BIOGAS ASSOCIATION

The Situation in Germany
Clemens Findeisen of the German
Biogas association then provided
updates as to the biogas situation
in Germany and the opportunities
present in emerging countries. Prior to
this year, biogas had never been under
siege by authorities. The Renewable
Energy Law (REL) was recently
amended; the German government
wants to delete without replacement
both raw material remuneration
classes for the use of energy plants
and liquid manures in addition to the
technology bonus for biogas treatment
and in-feed into the natural gas grid.
This can have dire consequences for
the sustained development of the
industry in Germany. Many biogas
companies are working to get the REL
reworked to ensure the continued
growth of the industry. Clemens also
spoke a bit about the development
and opportunities present in France,
Turkey, Canada, Argentina, Malaysia
and Thailand.

Methar Thongma, Manager, NGV Business &
Product Development Division, NGV Strategy
& Business Development Department, PTT
PUBLIC COMPANY

Lee Giok Seng, Executive Director, ANGVA

Biogas as an NGV Fuel
Lee Giok Seng, executive director
of ANGVA then spoke about the
opportunities for biogas as an NGV
fuel. He mentioned that numbers of
NGVs are expected to increase by 65%
from 2010 to 2040. He also mentioned
that there was great potential for
biogas in Malaysian transport and
industry sectors through diesel
substitution. He did note that there are
apparent barriers that are impeding
rapid adoption of biogas in NGVs.
He attributed this impediment to the
lack of government support, the fact
that there is no sale value of the gas
due to subsidies on CNG and LNG
making biogas more expensive than
these alternatives.
Fazal Ali Khan of Emirates
National Oil Company commented
on Dubai’s existing NGV program.
This program is a joint venture with
the Dubai Municipality in an attempt
to reduce natural gas imports from
Abu Dhabi. Normally waste gas from

Richard Lileystone, CEO, GAZASIA
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Fazal Ali Khan, CNG Development Manager
EMIRATES GAS LLC

sewage and landfills is flared because
the gas requires pressurization to be
of any use. The initiative supports
boosting the gas pressure, cooling and
then drying it which then allows the
gas to be compressed or upgraded.
Currently there is no natural gas
pipeline infrastructure in Dubai
which means that trailers need to
be used for transportation of the
gas. The initiative aims to set up
mother-daughter stations at dedicated
premises in Dubai to reduce Dubai’s
carbon footprint.
Case Studies
Mehthar Thongma of PTT PLC then
presented a case study on CBG from
agricultural waste water as being a cost
effective, alternative fuel for Thailand.
After giving a brief description of the
CBG supply chain in Thailand he
proceeded to speak about the a few
biogas projects that they have running
in Thailand. The first being in Chiang
Mai which uses wet swine manure and

Anders Ek, Chief Scientist, ASIA BIOGAS
GROUP
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crushed napier grass to produce 11000
Nm3 of biogas per day.
The second being a project in
Prachaub which is still only in
the planning stages which will be
a CBG plant at a palm oil mill.
He laid out the benefits of such
projects and governments role in
the first plant’s success.
Richard Lileystone of Gaz Asia
presented his case study on liquefied
biogas for NGVs in the Philippines.
In the Phillipines primary use of
biogas is for use as a vehicle fuel. The
case study was on the Lian Batangas
landfill site. This presents a regular
feedstock supply which is available

340 days a year. Biomethane generated
is liquefied and plants produce up to
9000 tonnes per day. The plant also
produces ample amounts of food grade
quality carbon dioxide which is sold
for other industrial uses. There is also
strong government backing for Gaz
Asia initiatives. There is a 20% discount
on biomethane relative to petrol and
this cost is fixed for the next 3 years. He
also spoke briefly of the environmental
benefits of biomethane use when
compared with fossil fuels and the
detrimental effects of air pollution.
Maximizing Biogas Production
Anders Ek, Chief Scientist of Asia

Biogas Group, ended the 2nd day
of the conference and spoke about
production of biogas at palm oil mill
plantations from POME and EFB. It
is possible to increase gas production
by pre-treating EFB before sending it
to the digester. These pre-treatment
processes are carried out in aim of
breaking down the high percentage of
lignin present in EFB. This is because
lignin reduces the effectiveness of the
digestion process. By pre-treating
the feedstock in this way it allows for
increased gas production and hence
higher MW generation.

SITE VISIT

On the third and final day of the forum, registered participants
were taken down to Carey Island, Selangor for a site visit to
Malaysia’s first bio-natural gas pilot plant. It’s a joint project by
SIRIM and Sime Darby aimed at demonstrating the potential of
creating BioCNG as a petrol replacement via methane capture
from POME digestion.
Delegates from the Biogas Asia Pacific Forum visited the
biogas upgrading pilot project between SIRIM and SIME DARBY
on the 04 June 2014. The BioNG project was funded by the
Ministry of Science Technology and Innovation (MOSTI) in 2010
and was recently commissioned in 2013. The main objective of
the project was to capture and upgrade biogas to automotive
grade fuel.
The design capacity was for 600Nm3 of BioNG per day
with methane content of over 95%. POME from the mill was
transferred to the digester and the output biogas is stripped
of H2S through adsorptive removal. CO2 is then removed in
a scrubber and stored in a buffer storage tank that pushes up
the pressure to 10 bar. The bio-methane is then fed through
a high pressure compressor taking the pressure up to 200 bar
and injected through a CNG dispenser into a CNG tank at the
back of the bio-methane vehicle. BD

By Ryan Pasupathy
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HUGE
A WASTE TO POWER SUCCESS STORY:

SAVINGS

H

IN THE UK

Nearly two years later, two green digesters
protrude from the chalky white landscape and turn
local agricultural input materials into biogas, enough
to power combined heat and power units (CHPs)
totaling 1.5MW. Plant manufacturer PlanET Biogas
Group installed two 6m high and 25m wide in-situ
concrete tanks which are fed by the flexible feeding
system Vario with poultry manure, vegetable waste,
potato peelings, sugar beet silage and grass cuttings
from the nearby Humberside Airport. The internal
desulphurization and the separation of the digestate
upgrades the fermentation residues to a nutrient rich
fertilizer. This fertilizer is then spread on the fields
of four local farmers, so a mutual win-win scenario
is created.

ow to cut back costs on a high energy bill
without reducing the electricity demand?
To find an answer for this issue, England
based lime business Singleton Birch got
in contact with German biogas plant manufacturer
PlanET Biogas Group. “Quarrying is a hugely energy
intensive sector. We spend on average £10-million
annually on energy. In order to reduce those costs and
limit our environmental impact we considered various
options for generating our own energy. However, we
were looking for something we could control and
given our location in a largely agricultural area, using
on-farm waste to produce electricity seemed like the
most logical solution“, explains Richard Stansfield,
Managing Director at Singleton Birch.

The 2014 commissioned plant of Singleton Birch in Lincolnshire saves £3,000,000 annually
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Future scenario and past evaluation
Not just the farmers and the nearly 200 year old
lime business profits from the green energy: 6,000
tons of CO2 emissions are saved yearly, lowering the
company’s footprint remarkably and improving its
environmental reputation. As the final set up is not yet
reached, even the use of a biogas upgrading technology
might be possible. An amine scrubbing or membrane
technology, as it is already used at other PlanET plants,
could separate the CO2 from the raw biogas and
upgrade it to natural gas/biomethane. This gas could
be fed into the national gas grid or be liquefied and
used as vehicle fuel to power the big trucks, excavators
and other heavy machinery.
Looking back at the process, Martin Haworth,
Technical Director at Singleton Birch is happy to
have chosen PlanET as technology provider: “Since
commissioning began in March 2014 things have
gone remarkably smoothly. The plant was delivered
on time, on budget and has been running very well.
We are extremely pleased. Overall the plant has been
a real success with minimal risks. The investment has
been easy to manage and we have been able to reduce
our energy costs by up to a third”. BD
Next possible step: vehicle gas station

Rapid GC Analysis in Seconds
Micro GC Fusion® enables fast and
accurate gas composition analysis
for on-site, transportable and
laboratory applications including:
n biomass / biogas
n syngas
n fermentation
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Renewable energy from
high performing biogas plants
– Leading provider of turnkey biogas and biogas upgrading plants
– More than 360 MWel and 450 plants installed worldwide
– Wide experience in processing agricultural, agro-industrial
by-products & other organic waste
– Biological and technical service
– EnviThan: Innovative gas upgrading system by means of
membrane technology

Planning Construction Start-up Operation Service
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BIOGAS & BIOMETHANE

THE FUTURE OF
RENEWABLE
ENERGY

T

he Asian market is booming
and the demand for energy
as well as the interest in
alternative energy resources
are growing. Especially Thailand and
other countries in South-East Asia are
among the largest growth markets for
renewable energies. Thailand is currently
finalizing the government support
program for Renewable energy. There
is especially an interesting arrangement
for Bio-CNG (compressed natural gas)
under development. The Germanbased company EnviTec Biogas AG
is currently analyzing its prospects in
these markets and working on waste to
energy projects with household waste,
together with the REMATEC Holding,
a recycling company group based in
Japan and Southeast Asia. While the
local partner will be responsible for the
whole process of sorting and segregation
of the waste, EnviTec will take care
of the fermentation of the sorted

organic material with the consequent
production of biogas. Furthermore
EnviTec focuses on agricultural related
projects in Thailand since the company
covers the entire value chain for the
production of biogas - including the
planning and turnkey construction of
high performing biogas plants as well as
their commissioning and maintenance.
Besides Thailand, also the Philippines
have a huge potential, especially with
respect to the decentralized provision
of green energy. As an island state, the
Philippines are particularly exposed to
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the negative effects of climate change
and are among the ten most vulnerable
nations in the world. For this reason,
the government of the republic already
drafted a climate bill in 2009, in which
green energies should play a main role.
By 2030, the capacities of renewables
are to be increased from the current
5.4 gigawatts to a total of 15.6 gigawatts,
thereby contributing to the energy
security of the country. One of the
most important steps in this regard
was already made in July 2012 with the
implementation of the first fixed feedin tariffs for solar, hydro, wind energy
and biomass, including biogas. EnviTec
Biogas has signed its first contract for a
biogas plant in the Philippines: After its
completion, the planned 4 MW baseload biogas plant in Quezon province
is supposed to deliver more than 32
million kilowatt-hours per year of
green energy. The customer is FQBC,
First Quezon Biogas Corporation, a
cooperative of local poultry farmers.
As early as 2012, the members of the
cooperative had approached Carbon
Footprint Solutions Inc., a solution
provider and developer for renewable
energy projects in the Philippines and
South-East Asia, to make practical use
of the annually accumulating 22,000
tons of poultry dung and 30,000 tons
of rice and corn straw through wasteto-energy.
Setting new standards in Japan
For the industrial country of Japan,
energy generation from waste material
marks an important step towards the
attainment of the country’s climate
objectives. With a population of over
126 million, Japan is ranked as the
tenth most populous country in the

world. Before the Tsunami disaster,
the island country ranked third place
among the world’s greatest producers
of nuclear-generated electricity, after
USA and France. Today, none of the
former 50 active reactors in Japan
delivers electricity. At the same time,
imported oil, coal and gas have been
the most important sources of energy
besides atomic energy. A vanishingly
small 4% of Japan’s energy was derived
from renewable energy sources. With
the equivalent in Euro of 28 cents for
twenty years, the Japanese government
has now introduced guaranteed
feed-in compensations. Together
with RENAGEN, part of REMATEC
Holdings, EnviTec is currently building
a 250 kW biogas plant near Osaka,
scheduled to go online in spring 2015.
Environment-friendly biogas
processing for Malaysia, Indonesia
and China
For the Malaysian and Indonesian
biogas markets, EnviTec has a close
cooperation with Aquakimia, an
engineering company specialized in
the turnkey design and construction of
palm oil mills including its waste water
treatment plant.
A new law regulates the Malaysian
palm oil industry, determining that all
palm oil mills (approx. 430 in Malaysia)
must have methane capture by the year

2020. Those mills that will not have a
solution by 2020 will lose their license.
One solution is to cover the existing
lagoons with a gas holder and burn
the biogas, but clearly this solution
will only be a cost in order to keep
the license. The real utilization of the
biogas is economically very interesting.
In addition to its efficient biogas
technology in combination with CHP
engines (combined heat and power),
EnviTec provides another economic
and simple solution: EnviThan, an
environment-friendly gas treatment
technology through which biogas is
upgraded into Natural Gas quality
(Bio-CNG).
The gas upgrading process
developed by EnviTec Biogas with
the cooperation of Evonik Industries
impresses with its high efficiency, which
is above all a result of the membrane
technology used. By utilizing highly
selective polymer membranes, the
methane fraction can be increased to
up to 98% by volume. This innovative
technology exploits the different sizes
of gas molecules: since carbon dioxide
molecules are smaller than methane
ones, they can migrate through the
membrane much more quickly. As a
result, the methane remains on the highpressure side, while the CO2 molecules
in the biogas pass through. This gas
treatment needs neither chemicals nor

EnviTec Biogas covers the entire value chain for the production of biogas, including the planning
and turnkey construction of biogas plants and biogas upgrading plants and their commissioning.
The company takes charge of biological and technical services and offers full plant and operational
management. So far, EnviTec installed more than 360 MWel and 450 plants worldwide and has a
wide experience in processing agricultural, agro-industrial by-products and many other kind of
organic waste. EnviTec currently operates in more than 20 countries and has 350 employees. EnviTec
Biogas AG has been listed on the Frankfurt stock exchange since 2007.
www.envitec-biogas.com

water nor any other resources. The
uses for biomethane are just as multifaceted as those of natural gas: it can
be used in households or as a CO2neutral fuel. If necessary, it can also
be converted into electricity and heat.
Furthermore, it can be deployed in a
decentralized manner. The utilization
of the gas does not depend on where
it was fed in, as bio-methane can easily
be fed into an existing natural gas grid.
The grid represents an uncomplicated
and perfect storage facility, which far
outstrips those of other energy-storage
concepts. This means that biomethane
can be used in a temporally flexible
manner. The associated base load
capacity promotes the stabilization of
the energy system.
A first Asian based biogas project
has been realized last year in Jiyuan,
in the Henan province of China. The
state-owned company CSIC, which
employs about 300,000 people, has
invested in an EnviFarm Classic biogas
plant with an EnviThan gas upgrading
system.“ The signing of the contract is
a clear indication of the fact that the
acceptance of and demand for our gas
upgrading technology EnviThan is also
growing in the Asian market”, says Roel
Slotman, Chief Commercial Officer at
EnviTec Biogas. The 500 standard cubic
meter plant has been constructed in a
tried-and-tested container design by
EnviTec. In addition, CSIC recently
signed the contract for a further project
with EnviTec. Another gas upgrading
project is currently being implemented
in Penglai, the Chinese province
of Shangdong. The prefabricated
EnviThan container will be connected
to an existing biogas plant, which
belongs to one of the biggest poultry
farms worldwide. The plant is set to go
into operation in April 2015 and will
produce 1.000 Nm³/h biomethane.
“This development makes us very
confident that, with our technology
and comprehensive consulting services,
we are well on the way to further
establishing ourselves in the Asian
market”, says Slotman. BD
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AEV Energy Gmbh

Bilgeri Environtec Gmbh

Products/Services:
Biogas, Waste to Energy, Power Generation,
Electricity Production
Countries covered: Europe, Asia, Iran
Category: Anaerobic Digestion

Products/Services:
Gas Purification, Storage, & Combustion, Gas
Flares, Gas Holders, Feenter Equipment
Countries covered: Worldwide
Category: Anaerobic Digestion

Alternative Energy
Corporation

Binder Instrumentation
Pte Ltd

Products/Services:
Environmental: Waste to sustainable
energy products
Countries covered: Southeast Asia
Category: Anaerobic Digestion

Products/Services:
COMBIMASS - Biogas analysis & gas flow systems
Countries covered: Europe, Middle East, Southeast
Asia, Mexico, Venezuela
Category: Anerobic Digestion

T
E
W

T
E
W

T
E
W

: +49 172 / 801 40 54
: info@aev-energy.de
: www.aev-energy.de

: +65 9029 3990
: mark@altencos.com
: www.altencos.com

T
E
W

: +43 5578 77005 0
: info@environtec.at
: www.biogas-plant.com

: +65 6562 7638
: binder.engrg@pacific.net.sg
: http://www.binder-engineering.com

Biotec International Asia

T
E
W

: +603 5880 4100
: asia@biotec-net
: www.bio-tec.net

Products/Services:
Design, build and operate biogas plants especially in
Palm Oil Mills

and partners. Biotec has vast experience in tropical
agro industry. Our pool of talents have developed
expertise in implementing projects and operating
biogas plants. We provide customized client-focused
solutions and acheived 100% success rate. The figure
illustrates the completeness of the scope of services
offered by Biotec.

About:
We, in Biotec International proivde clean technologies
and sustainable solutions to convert biogas projects
into profitable ventures. Our Objective is to help
our clients in managing organic waste as well as the
environment in an integrated way. Our aim is to bring
the best technical and financial solutions to our client

Countries covered: Malaysia, Indonesia
Category: Anerobic Digestion
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Biodome Asia

Biowatt Development Ltd

Products/Services:
Coated, Bolted Steel Tanks for Anaerobic Digestion
& Biodom Double Membrane Gas Storage
Countries covered: Southeast Asia, Asia-Pcific
Category: Anaerobic Digestion

Products/Services:
Project development, engineering and funding
Countries covered: UK
Category: Anaerobic Digestion | Consultants

T
E
W

: +603 5880 6704
: enquiries@biodome-asia.com
: www.biodome-asia.com

T
E
W

CEICO Consulting Pte Ltd

Biogas Equity 2 Inc
T
E
W

: +44 845 838 0735
: solutions.hub@biowatt.co.uk
: www.biowatt.uk.com

T
E
W

: +65 9283 9555
: mikemuller@biogas2.com
: www.biogas2.com

: +91 9844 1723 53
: gerard@ceico.com
: www.ceico.in

Products/Services:
Consulting, engineering and implementation of
biogas on a turkey basis
Countries covered: India, Nepal, Sri Lanka
Category: Anaerobic Digestion | Biomethane
Upgrading

Products/Services:
Waste conversion based on newest patented
German Technology, AD, gasification
Countries covered: North America
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation

Envitec Biogas AG
T
E
W

: +49 2574 8888 0
: info@envitec-biogas.com
: www.envitec-biogas.com

Products/Services:
Biogas and biogas upgrading plants

360 MWel and 450 plants worldwide and has wide
experience in processing agricultural and agroindustrial by-products. Envitec currently operates
in more than 20 countries and has 350 employees.
Envitec Biogas AG has been listed on the Frankfurt
Stock Exchange since 2007.

About:
Envitec Biogas covers the entire biogas value chain
for the production of biogas, including planning and
turnkey construction of biogas plants and biogas
upgrading plants ad their commissioning. The
company takes charge of biological and technical
services and offers full plant and operational
management. So far, Envitec installed more than
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Countries covered:
Over 20 countries in Asia, Europe and North America
Category: Anaerobic Digestion | Biomethane
Upgrading
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CIMC Enric
T
E
W

Hangzhou Energy &
Envionmental Engineering
Co. Ltd.

: +86 552 307 3687
: edllchaustin@163.com
: www.enricgroup.com

T
E
W

Products/Services:Anaerobic digestion, methane
gas desulphurisation, decarburation, EPC Project
management, modularization, stadardization and
intelleginization in methane gas engineering
Countries covered: North America, Europe, South
America, Central Asia, Southeast Asia, Russia,
Australia, China, Thailand, India
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution | Consultants

Products/Services:
Process design, equipment supply
Countries covered:
China, Bangladesh, Thailand, Kazakhstan
Categories: Anaerobic Digestion

Hycura
T
E
W

Enviroequip Sales & Rentals
T
E
W

: +603 7987 8386
: enquiry@enviroequip.com.my
: www.enviroequip.com.my

: 1 888 406 9670
: info@hycura.com
: www.hycura.com

Products/Services:
Microbe granulation technology for increased
production of bio-gases
Countries covered: USA, Canada
Category: Anaerobic Digestion

Products/Services:
Gas analysers for biogas, landfill gas
Countries covered: Southeast Asia, India,
Pakistan, Middle East
Category: Anaerobic Digestion | Miscellaneous

KIS (Knowledge Integration
Services) Group

Geotech
T
E
W

: +86571 8604 1861-8704
: heee-gm@163.com
: www.heee-biogas.com

T
E
W

: +44 1926 338 111
: sales@geotech.co.uk
: www.geotechuk.com

: +603 2615 7237
: contact@kisgroup.net
: www.kisgroup.net

Products/Services:
ZPHBTM POME Treatment Technology
Countries covered: India, Idonesia, Singapore,
Colombia
Category: Anaerobic Digestion

Products/Services:
Fixed and portable gas analyzers, suppliers for
biogas applications world wide
Countries covered: Worldwide
Category: Anaerobic Digestion
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Konzen Clean Energy

MT Energie Gmbh

Products/Services:
Water and wastewater treatment plant, anaerobic
system, biogas plant
Countries covered: Malaysia, China
Category: Anaerobic Digestion

Products/Services:
Biogas plant, bogas upgrading plant, biogas plant
components, technical and biological support
Countries covered: UK, US, Germany, Europe
Category: Anaerobic Digestion | Biomethane
Upgrading

T
E
W

: +603 2161 8987
: info@konzencleanenergy.com
: www.konzencleanenergy.com

T
E
W

Mailhem Engineers
T
E
W

Oiltek Nova Bioenergy Sdn
Bhd

: +91 20 2565 0047
: info@mailhem.com
: www.mailhem.com

T
E
W

Products/Services:
Solid & liquid organic waste treatment projects on
turnkey basis
Countries covered: India, Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation

Pure Energy LLC

: +91 265 234 3010
: info@maverickbiomethane.com
: www.maverickbiomethane.com

T
E
W

Products/Services:
Green waste to energy, BG2CNG, anaerobic
digestion
Countries covered: UAE, Tanzania, Kenya, Congo,
India, Mauritius
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution
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: +603 55428 288
: lester@oiltek.com.my
: www.oiltek.com.my

Products/Services:
“Our technology is proven successfully in POME
application since 28 years ago. “
Countries covered: Worldwide
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Maverick Biomethane Projects
Pvt Ltd
T
E
W

: +49 4281 9845 0
: info@mt-energie.com
: www.mt-energie.com

: 435 659 3541
: info@peg-ibr.com
: www.pureenergygroupllc.com

Products/Services:
PEG offers advanced scalable AD technology for
waste to energy conversion
Countries covered: USA, Europe, Asia
Category: Anaerobic Digestion
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Q2 Engineering

Tenaga Tiub Sdn Bhd

Products/Services:
Design, build, investment, technology provider for
bogas and landfill gas
Countries covered: Malaysia, Indonesia, West
Africa, Ivory Coast
Category: Anaerobic Digestion

Products/Services:
Design, build, technology provider for POME
biogas to power plant
Countries covered: Malaysia
Category: Anaerobic Digestion

T
E
W

: +603 7665 3788
: Q2@Q2 .com.my
: www.q2.com.my

T
E
W

Veolia Water Solutions

SP Multitech Renewable
Energy
T
E
W

T
E
W

: +603 5882 5595
: info@spmultitech.com
: www.spmultitech.com

: +65 6549 1556
: Michel.otten@veoliawater.com
: www.veoliawaterst-sea.com

Products/Services:
Biothane product line including promethane and
a leading solution for POME
Countries covered: Worldwide
Category: Anaerobic Digestion

Products/Services:
Biogas technology and equipment, design and
construction of biogas plants
Countries covered: Malaysia
Category: Anaerobic Digestion

Xeon Waste Managers
T
E
W

Tech Infinity Engineering
T
E
W

: +606 799 7932
: sales@tenagatiub.com.my
: N.A

: +603 7726 3231
: info@techinfinity.my
: www.techinfinity.my

: +91 9004 689601
: srinivas@xeonwm.com
: www.xeonwm.com

Products/Services:
Energy Bin, enzymes and cultures for anaerobic
digestion and biogas plants
Countries covered: India, Sri Lanka, Pakistan,
Europe, Bangladesh, USA, UK
Category: Anaerobic Digestion |Biomethane
Upgrading | Consultants | Miscellaneous

Products/Services:
Complete biogas value chain provider
Countries covered: Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Teck Guan
T
E
W

: +6016 826 9852
: douglas@teckguan.com
: www.teckguan.com

Products/Services:
A 10 year experience jumpstart for maximum
production from POME
Countries covered: Malaysia
Category: Anaerobic Digestion
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Air Liquide Advanced
Technologies
T
E
W
com

Bauer Gmbh
T
E
W

: +86 21 6090 3890
: atc.contact@airliquide.com
: www.airliquideadvancedtechnologies.

: +43/ 3142/ 200-0
: bauer@bauer-at.com
: www.bauer-at.com

Products/Services:Press screw separators, eccentrc
screw pumps, submersible pumps, submersibe
mixers, biodos automatic feed system, slurry
tankers
Countries covered: North America, Russia,
Australia, Slovakia, Ukraine, Hungary, Brazil,
Poland, Romania, Asia
Categor y : Biomethane Upgrading | Gas
Distribution

Products/Services:
Solutions to upgrade all biogas for injection into
the natural gas network, Production of vehicle fuel
and liquid biomethane, production of renewable
hydrocarbon
Countries covered: Africa, Middle East, AsiaPacific, Europe
Category: Biomethane Upgrading

Biogas Equity 2 Inc
T
E
W

: +65 9283 9555
: mikemuller@biogas2.com
: www.biogas2.com

Products/Services: Waste conversion based on newest
patented German Technology, AD, gasification
Countries covered: North America
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation

Safe S.p.A
T
E
W

: +39 051 687 82251
: info@safegas.it
: www.safegas.it

and leader in the Global Market. Strategic partnerships
with worldwide leading companies permit to keep
Highest Quality Standards throughout the whole
production chain and service. The internal Standards
are set to require 100% inspection and quality control
on all manufactured components and parts exceeding
this way the ISO 9001:2008 requirements. Safe’s
Worldwide Service Network is internally managed and
always guaranteed by delivering best skilled technicians
for any prompt intervention and spare parts availability
at all times. In 2015 Safe celebrates 40 years of Gas
Technology. “

Products/Services:
Gas compressors, bio-methane upgrading, gas
transportation & distribution solutions
About:
“Safe is the world leader in manufacturing of gas
compression solutions for commercial and industrial
applications. Safe claims an experience of 40 years in
designing and manufacturing CNG Compressors and
related equipment for the Natural Gas business. The
customization ability of the products fulfills any market
requirement and is the key of the success as a pioneer
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Countries covered: Worldwide
Category: Biomethane Upgrading | GAs Distribution
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Bireme Group

CIMC Enric

Products/Services:Natural gas, biogas dryer,
purification, on-site nitrogen/oxygen generators,
compressed air turnkey solutions
Countries covered: Australia, Singapore,
Indonesia, Malaysia, Philippines, Thailand,
Pakistan, Kazakhstan and Uzbekistan
Category: Biomethane Upgrading

Products/Services:
Anaerobic digestion, methane gas
desulphurisation, decarburation, EPC Project
management, modularization, stadardization and
intelleginization in methane gas engineering
Countries covered: North America, Europe, South
America, Central Asia, Southeast Asia, Russia,
Australia, China, Thailand, India
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution | Consultants

T
E
W

: +65 6748 7988
: Adrian.bek@biremegroup.com
: www.biremegroup.com

T
E
W

CEICO Consulting Pte Ltd
T
E
W

: +91 9844 1723 53
: gerard@ceico.com
: www.ceico.in

: +86 552 307 3687
: edllchaustin@163.com
: www.enricgroup.com

Products/Services: Consulting, engineering and
implementation of biogas on a turkey basis
Countries covered: India, Nepal, Sri Lanka
Category: Anaerobic Digestion | Biomethane
Upgrading

Greenlane Biogas
T
E
W

: +64 9571 0687
: salesnz@greenlanebiogas.com
: www.greenlanebiogas.com

Products/Services:
Design and manufacturing of Biogas upgrading
equipment for CNG, pipeline injection, and industrial
use; Gas Compression packages; and Heat Exchangers.

has Biomethane Upgrading plants installed in China,
Japan, and South Korea.
Countries covered: Worldwide
Category: Biomethane Upgrading

About:
Greenlane Biogas is the world’s leading supplier of
Biomethane Upgrading equipment with over 100
plants installed wordwide. In Asia Greenlane Biogas

71

Year 2015 | 2nd Edition BIOGAS DIRECTORY

BIOMETHANE UPGRADING

www.icesn.com

Climate Energy
T
E
W

Maverick Biomethane Projects
Pvt Ltd

: +603 5115 0118
: ching@climateenergy.net
: N.A

T
E
W

Products/Services:
Solutions provider in gas handling and utilization
of downstream biogas plant including power
generation, hear recovery and gas purficiation
(bio-methane)
Countries covered: Malaysia
Category: Biomethane Upgrading | Power
GEneration

: +91 265 234 3010
: info@maverickbiomethane.com
: www.maverickbiomethane.com

Products/Services:
Green waste to energy, BG2CNG, anaerobic
digestion
Countries covered: UAE, Tanzania, Kenya, Congo,
India, Mauritius
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution

Evonik Malaysia

MT Energie Gmbh

Products/Services:
Biomethane upgrading, membrane solutions
Countries covered: Malaysia
Category: Biomethane Upgrading

Products/Services:
Biogas plant, bogas upgrading plant, biogas plant
components, technical and biological support
Countries covered: UK, US, Germany, Europe
Category: Anaerobic Digestion | Biomethane
Upgrading

T
E
W

T
E
W

: +603 2268 7878
: micheal.yeong@evonik.com
: www.evonik.com

Mailhem Engineers
T
E
W

: +91 20 2565 0047
: info@mailhem.com
: www.mailhem.com

Neuman & Esser South East
Asia
T
E
W

Products/Services:
Solid & liquid organic waste treatment projects on
turnkey basis
Countries covered: India, Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation
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: +49 4281 9845 0
: info@mt-energie.com
: www.mt-energie.com

: +66 38 923700
: info@neuman-esser.co.th
: www.neuman-esser.de

Products/Services:
Reciprocating compressor systems, parts and
services
Countries covered: Southeast Asia, Taiwan, South
Korea, Australia, New Zealand
Category: Biomethane Upgrading | Miscellaneous
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Oiltek Nova Bioenergy Sdn
Bhd

Tech Infinity Engineering

T
E
W

T
E
W

: +603 55428 288
: lester@oiltek.com.my
: www.oiltek.com.my

Products/Services:
Complete biogas value chain provider
Countries covered: Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Products/Services:
“Our technology is proven successfully in POME
application since 28 years ago. “
Countries covered: Worldwide
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Xeon Waste Managers
T
E
W

Recuperma Gmbh
T
E
W

: +603 7726 3231
: info@techinfinity.my
: www.techinfinity.my

: +49 2305 54886 - 0
: info@recuperma.de
: www.recuperma.com

: +91 9004 689601
: srinivas@xeonwm.com
: www.xeonwm.com

Products/Services:
Energy Bin, enzymes and cultures for anaerobic
digestion and biogas plants
Countries covered: India, Sri Lanka, Pakistan,
Europe, Bangladesh, USA, UK
Category: Anaerobic Digestion |Biomethane
Upgrading | Consultants | Miscellaneous

Products/Services:
Universal disintegrator: UzBio, Substrate
preparation, increasing gas recovery
Countries covered: Germany
Category: Biomethane Upgrading | Miscellaneous

Taiyo Nippon Sanso
T
E
W

: +65 6265 9355
: shleong@nox.com.sg
: www.tn-sanso.co.jp.en

Products/Services:
Industrial gas solutions, air separation and gas
handling
Countries covered: US, China, Taiwan, Korea,
Singapore, Vietnam, Philippines, Malaysia,
Indonesia, India
Category: Biomethane Upgrading
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Biogas Equity 2 Inc

Libertine FPE Limited

Products/Services:
Waste conversion based on newest patented
German Technology, AD, gasification
Countries covered: North America
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation

Products/Services:
1-100kW power generation, CHP and waste heat
recovery technology
Countries covered: Asia, South America
Category: Power Generation

T
E
W

: +65 9283 9555
: mikemuller@biogas2.com
: www.biogas2.com

T
E
W

Mailhem Engineers

Climate Energy
T
E
W

: +44 7740 488 130
: sam.cockerill@libertine.co.uk
: www.lbertine.co.uk

T
E
W

: +603 5115 0118
: ching@climateenergy.net
: N.A

: +91 20 2565 0047
: info@mailhem.com
: www.mailhem.com

Products/Services:
Solid & liquid organic waste treatment projects on
turnkey basis
Countries covered: India, Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation

Products/Services:
Solutions provider in gas handling and utilization
of downstream biogas plant including power
generation, hear recovery and gas purficiation
(bio-methane)
Countries covered: Malaysia
Category: Biomethane Upgrading | Power
Generation

Caterpillar Asia
T
E
W

: +65 9154 3697
: johncylee@cat.com
: www.catgaspower.com

gas is then captured and used by Cat® generator
sets to provide the plant with electricity and heat
for the digester or other thermal loads. Caterpillar
customers receive expert consultation on how to
design, install and maintain power plants designed
especially for wastewater plant gas fuel.

Products/Services:
Gas engine generator systems for power generation
and heat utilization

Benefis from methane-to-energy projects include:
• Increased energy effiency
• Reduced electricity costs
• Decreased environmental impact

About:
Many wastewater treatment facilities use waste
gas from plant processes as a generator set fuel
source. This gas is comprised of mostly methane
and carbon dioxide that is generated by wastewater
digesters used in the water treatment process. This
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Countries covered: Asia
Category: Power Generation
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Metro Machinery Co.

Multico Enviro

Products/Services:
Sells and services the complete caterpillar gas line
of products
Countries covered: Thailand
Category: Power Generation

Products/Services:
Pre-engineering design, electrical and mechaical
works and project management for clean opwer
generation
C ountries covered: Malaysia, Thailand,
Philippines, Taiwan, Maynmar, Indonesia,
Cambodia, Laos
Category: Power Generation | Consultants

T
E
W

: +66 2742 8000
: somkiat.chos@metrocat.com
: www.metrocat.com

T
E
W

MTU Asia Pte Ltd
T
E
W

: +65 6860 9703
: desmod.kho@mtu-online.com
: www.mtuonsiteenergy.com

: +603 7960 4898
: inquiry@multico.com.my
: www.multico.com.my

Oiltek Nova Bioenergy
Sdn Bhd

Products/Services:
MTU onsite energy power genset (gas, diesel,
biogas)
Countries covered: Worldwide
Category: Power Generation

T
E
W

: +603 55428 288
: lester@oiltek.com.my
: www.oiltek.com.my

Products/Services:
“Our technology is proven successfully in POME
application since 28 years ago. “
Countries covered: Worldwide
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Dresser-Rand
T
E
W

: +34 943 8651 82
: guascor@guascor.com
: www.dresser-rand.com

(cogeneration- trigeneration). Dresser Rand Guascor
offers maximum reliability and customer service
thanks to its distributor network in more than 40
countries in the industrial and marine sectors.
Guascor’s engines power rating output covers 120 to
1240 kW (1500 rpm) for gas engines/genset and 200
to 1045 kW (1500 rpm continuous duty) for Diesel
engines/genset.

Products/Services:
Bioenergy (Biogas from biodigestion, sewage, landfill)
& Energy efficiency (co-generation - trigeneration)
About:
Dresser Rand Guascor offers reliable energy solutions
and has more than 45 years of experience as
engine, genset and generation plants manufacturer
for all type of applications. The company brings
together the sectors of bioenergy (biogas from
biodigestion, sewage, landfill) with energy efficiency

Countries covered:
Asia Pacific countries (Malaysia, Indonesia, Vietnam,
Cambodia, Thailand)
Category: Power Generation
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Opra Turbines

Sime Darby Industrial

Products/Services:
Gas turbines and generators
Countries covered: UAE, Netherlands, Russia,
Singapore, US
Category: Power Generation

Products/Services:
Caterpillar palm oil biogas, agriculture biogas,
landfill and sewage gas generators
Countries covered: Malaysia, Singapore, Australia,
PNG
Category: Power Generation

T
E
W

: +65 6631 2937
: n.htwee@opraturbines.com
: www.opraturbines.com

T
E
W

PT Asia Biogas Indonesia
T
E
W

: +86 510 8663 2086
: ng.chun.hoong@simedarby.com
: www.simedarby.com

Tech Infinity Engineering

: +62 21 5296 0370
: adhi.erlangga@asiabiogas.co.id
: www.asiabiogas.com

T
E
W

Products/Services:
Biogas & biomass plant designer for both thermal
and electricity generation
Countries covered: Thailand, Indonesia, Singapore
Category: Power Generation

: +603 7726 3231
: info@techinfinity.my
: www.techinfinity.my

Products/Services:
Complete biogas value chain provider
Countries covered: Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Shuangliang EcoEnergy System Co. Ltd.
T: +86 510 8663 2086 / 8822
E: ktsales@shuangliang.com
W: www.shuangliang.com

producing comprehensive solutions of energy saving,
fresh water saving and producing by-products of LiBr
absorption chiller driven by directed fire, hot water,
steam and flue gas. Shuangliang is also the Co-gen
and Tri-gen systems and waste hear recovery cooling
& heating tailor made solution provider for energy
conservation and environment preservation.

Products/Services:
Co-gen, Tri-gen system with LiBr absorption chiller/
heat pump
About:
Shuangliang Eco-Energy Systems Company Limited,
as a leading absorption chiller manufacturer in the
world, is dedicated in providing comprehensive
solutions of energy saving, fresh water saving and
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Countries covered: China, Thailand
Category: Power Generation
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WCM Power
T
E
W

: +603 6148 3725/6
: enquiry@wcmpower.com
: www.wcmpower.com

Products/Services:
Design, supply, installation, commissioning of
diesel gas generators and mechanical and electrical
contractors
Countries covered: Worldwide
Category: Power Generation | Consultants
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Bauer Gmbh
T
E
W

Oiltek Nova Bioenergy Sdn
Bhd

: +43/ 3142/ 200-0
: bauer@bauer-at.com
: www.bauer-at.com

T
E
W

Products/Services:
Press screw separators, eccentrc screw pumps,
submersible pumps, submersibe mixers, biodos
automatic feed system, slurry tankers
Countries covered: North America, Russia,
Australia, Slovakia, Ukraine, Hungary, Brazil,
Poland, Romania, Asia
Categor y : Biomethane Upgrading | Gas
Distribution

Products/Services:
“Our technology is proven successfully in POME
application since 28 years ago. “
Countries covered: Worldwide
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

PT Natgas Indonesia
T
E
W

CIMC Enric
T
E
W

: +86 552 307 3687
: edllchaustin@163.com
: www.enricgroup.com

Tech Infinity Engineering
T
E
W

: +603 7726 3231
: info@techinfinity.my
: www.techinfinity.my

Products/Services:
Complete biogas value chain provider
Countries covered: Malaysia
Category: Anaerobic Digestion | Biomethane
Upgrading | Power Generation | Gas Distribution

Maverick Biomethane Projects
Pvt Ltd
: +91 265 234 3010
: info@maverickbiomethane.com
: www.maverickbiomethane.com

Products/Services:
Green waste to energy, BG2CNG, anaerobic
digestion
Countries covered: UAE, Tanzania, Kenya, Congo,
India, Mauritius
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution
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: +62 8136 436 6041
: shleong@nox.cm.sg
: N.A

Products/Services:
Specialize in CNG gas equipment and piping
Countries covered: Indonesia
Category: Gas Distribution

Products/Services:
Anaerobic digestion, methane gas
desulphurisation, decarburation, EPC Project
management, modularization, stadardization and
intelleginization in methane gas engineering
Countries covered: North America, Europe, South
America, Central Asia, Southeast Asia, Russia,
Australia, China, Thailand, India
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution | Consultants

T
E
W

: +603 55428 288
: lester@oiltek.com.my
: www.oiltek.com.my
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ADI Systems Asia Pacific

CIMC Enric

Products/Services:
Specialists in wastewater treatment and waste-toenergy systems design
Countries covered: Asia-Pacific Region
Category: Consultants

Products/Services:
Anaerobic digestion, methane gas
desulphurisation, decarburation, EPC Project
management, modularization, stadardization and
intelleginization in methane gas engineering
Countries covered: North America, Europe, South
America, Central Asia, Southeast Asia, Russia,
Australia, China, Thailand, India
Category: Anaerobic Digestion | Biomethane
Upgrading | Gas Distribution | Consultants

T
E
W

: 0064 951 0240
: asiapacific@adi.ca
: www.adisysteminc.com

T
E
W

Biowatt Development Ltd
T
E
W

: +44 845 838 0735
: solutions.hub@biowatt.co.uk
: www.biowatt.uk.com

: +86 552 307 3687
: edllchaustin@163.com
: www.enricgroup.com

Products/Services:
Project development, engineering and funding
Countries covered: UK
Category: Anaerobic Digestion | Consultants

PlanET Biogastechnik
GmbH
T
E
W

: 0049 2564 3950126
: sales@planet-biogas.com
: en.planet-biogas.com

liquid manure, industrial waste or agricultural waste:
Thee return on investment will convince you of our
plant concepts. Our portfolio covers all kinds of biogas
and biomethane plants as well as products for easy
integration in your current AD system.

Products/Services:
Engineering, Material Supply, Installation, Service
About:
Since 1998 PlanET is your first address for the
construction of biogas plants. We are one of the Top
5 plant builders in the world with more than 360
successful realized projects in different countries.
No matter what substrates you want to use - solid or

Countries covered:
North America, Several European Countries,
Australia, Southeast Asia, China, Japan
Category: Consultants | Miscellaneous
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Genpower Carbon Solutions

Multico Enviro

Products/Services:
Waste to energy project development, biogas POA
inclusion & carbon finance
Countries covered: Malaysia
Category: Consultants

Products/Services:
Pre-engineering design, electrical and mechaical
works and project management for clean opwer
generation
C ountries covered: Malaysia, Thailand,
Philippines, Taiwan, Maynmar, Indonesia,
Cambodia, Laos
Category: Power Generation | Consultants

T
E
W

: +603 7863 0826
: Martha.fernandez@bunge.com
: N.A

T
E
W

Green Access Sdn Bhd
T
E
W

: +603 7620 7929
: green.access.my@gmail.com
: N.A

: +603 7960 4898
: inquiry@multico.com.my
: www.multico.com.my

MV Technologies
T
E
W

Products/Services:
Commercialization of an integrated microbial
based POME treatment system (PTS)
Countries covered: Malaysia
Category: Consultants

: +1 303 277 1625
: info@mvseer.com
: www.mvseer.com

Products/Services:
Engineered hydrogen sulfide (H2S Removal),
methane gas desulphurization, odor control
Countries covered: USA, UK, Asia-Pacific, EU
Category: Consultants | Miscellaneous

One Gasmaster
Sdn Bhd
T
E
W

: +603 78850202
: sales@onegasmaster.com
: www.onegasmaster.com

Products/Services:
Bio-Gas Analyser System solution provider

with ISO 17025 calibration lab facility for gas analysers

About:
Specialise in Gas Analysis for Biogas and Natural gas
plant. Distributor for Union Instruments, Germany.
Established since 1998, an ISO 9001:2008 company

Countries covered:
Malaysia
Category: Biomethane Upgrading | Consultants |
Miscellaneous
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CONSULTANTS

www.icesn.com

P&S Design Co.

WCM Power

Products/Services:
Environmental & energy engineering expert
consultant
Countries covered: Thailand
Category: Consultants

Products/Services:
Design, supply, installation, commissioning of
diesel gas generators and mechanical and electrical
contractors
Countries covered: Worldwide
Category: Power Generation | Consultants

T
E
W

: +662 3120 165
: paiboon@psbiogas.com
: www.psbiogas.com

T
E
W

Reex Capital Asia
T
E
W

: +603 6148 3725/6
: enquiry@wcmpower.com
: www.wcmpower.com

Xeon Waste Managers

: +65 6818 9710
: yanis.boudjouher@reexasia.com
: www.reexasia.com

T
E
W

Products/Services:
Capital raising (equity and debt), development
strategy via M&A, and J, due diligence, feasiility
studies and advisory
Countries covered: Asia
Category: Consultants

: +91 9004 689601
: srinivas@xeonwm.com
: www.xeonwm.com

Products/Services: Energy Bin, enzymes and
cultures for anaerobic digestion and biogas plants
Countries covered: India, Sri Lanka, Pakistan,
Europe, Bangladesh, USA, UK
Category: Anaerobic Digestion |Biomethane
Upgrading | Consultants | Miscellaneous
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Addinol Lube Oil
T
E
W

Biotech Alliance International
Sdn Bhd

: +49 172/801 40 54
: info@ave-energy.de
: www.aev-energy.de

T
E
W

Products/Services:
Biogas, Waste to Energy, Energy Production,
Electricity Production
Countries covered: Europe, China, Australia
Category: Miscellaneous

Products/Services:
BAIGUS advanced furrow composting system
which provides a wide range of decomposing
microbes and soil enrichment microbes namely
nitorgen fixers, phosphorous stabilising agents,
mycorrhiza, zinc holders and trichoderma
Countries covered: Malaysia
Category: Miscellaneous

Biogen (UK) Ltd
T
E
W

: +60 8241 4837
: bioall@myjaring.net
: N.A

: +441 1234 827210
: info@biogen.co.uk
: www.biogen.co.uk

Braunschweiger Flammenfilter
Gmbh (Protego)

Products/Services:
Anaerobic Digeston Design Specialists, Design,
Building & Operation of Plants
Countries covered: UK
Category: Miscellaneous

T
E
W

: +49 5307 809 0
: office@protego.de
: www.protego.com

Products/Services:
Pressure and vacuum relieve valves, Flame
Arrester, Gauge catch
Countries covered: Germany
Category: Miscellaneous

Inficon
T
E
W

: +1 315 434 1100
: chingyu.yeung@inficon.com
: www.inficon.com

ppm to percent concentration analysis. Apply the
ASTM D3588 or ISO 6976 standard calcultion to
accurately determine the calorific or BTU of the
biogas. The economic benefit of an accurate BTU
analyzer is paramount durng custody transfer
from producer to distributor to end user. The
transportable, award-winning Micro GC Fusion
weighs less than 7kg and is ready to go wherever
biogas analysis is needed.

Products/Services:
Rapid Biogas BTU and methane, CO, CO2 and
nitrogen concentration in seconds
About:
Inficon Micro GC Fusion is a compact microgas
chromatograph that measures methane, CO,
CO2, nitrogen and traces of hydrocarbon in
biogas withng 2-3 minutes. It’s miniaturized
detector is based on microelectromechanical
systems (MEMS) technology providing accurate
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Category: Miscellaneous
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Clean Energy Advisors
Pte Ltd
T
E
W

Enviroequip Sales & Rentals
T
E
W

: +66 87 809 7556
: jsiteur@clean-energy-advisors.com
: www.clean-energy-advisors.com

Products/Services:
Gas analysers for biogas, landfill gas
Countries covered: Southeast Asia, India,
Pakistan, Middle East
Category: Anaerobic Digestion | Miscellaneous

Products/Services:
Biogas training, Financial report planning,
Consultancy
Countries covered: US
Category: Miscellaneous

Flex Energy Inc.

Elmac Technologies Ltd
T
E
W

: +603 7987 8386
: enquiry@enviroequip.com.my
: www.enviroequip.com.my

T
E
W

: +44 1352 717600
: sales@elmactechnologies.com
: www.elmactechnologies.com

: +65 8488 9118
: vincen.lim@flexenergy.com
: www.flexenergy.com

Products/Services:
Micro gas turbine generator
Countries covered: International
Category: Miscellaneous

Products/Services:
Flame arresters, pressure vacuum relief, valves,
emergency relief vents, gauge hatches, man-ways,
vents, tank blanketing valves, bursting discs
Countries covered: UK, Suth Africa, China
Category: Miscellaneous

Wuhan Cubic
Optoelectronics Co., Ltd
T
E
W

: 0086-27-81628827
: wei.ye@gassensor.com.cn
: www.gassensor.com.cn

Products/Services:
Gas Analyzer /Gas sensor /Flow meter

emission monitoring, anaerobic digestion, landfill
gas, biogas or CDM monitoring to blast furnace,
converter, coking and biomass or coal Gasification,
automotive emission testing, etc

About:
Wuhan Cubic Optoelectronic Co., Ltd, is a
hi-tech enterprise specializing in the design,
manufacture and sale of gas sensor, gas analyzers
,gas monitoring systems and gas flow meter . Can
be used in the applications from Industry process

Countries Covered: more than 40 countries
such as USA, India, South Korea, Thailand,Italy,
Belgium ,France,Brazil and Argentina
Category: Miscellaneous
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Hermann Sewerin Gmbh

MV Technologies

Products/Services:
Gas leak detection, gas warning and measuring
devices, gas odorisation
Countries covered: Germany
Category: Miscellaneous

Products/Services:
Engineered hydrogen sulfide (H2S Removal),
methane gas desulphurization, odor control
Countries covered: USA, UK, Asia-Pacific, EU
Category: Consultants | Miscellaneous

Kassbohrer Gelandefahrzeug
AG

Mvance Engineering
Sdn Bhd

Products/Services: Pistenbully 300 greentech allterrain vehicle for difficult terrain
Countries covered: Germany, France, Italy,
Austria, Switzerland, Sweden, US
Category: Miscellaneous

Products/Services:
Supply of material, fabrication, installation
and commissioning of various plants as well as
machineries
Countries covered: Malaysia
Category: Miscellaneous

T
E
W

T
E
W

: +49 5241 934-0
: sales@sewerin.com
: www.sewerin.com

T
E
W

: +497932 900-0
: info@pistenbully.com
: www.pistenbully.com

T
E
W

Luxfer Gas Cylinders
T
E
W

: +606-2633339
: mvancesb@yahoo.com
: www.m-vance.com

Netzsch

: + 44 115 98 03800
: customerservice@luxfer.net
: www.luxferaf.com

T
E

Products/Services:
Lightweight high pressure composite cylinders and
roof mounted systems for shuttle buses
Countries covered: United states, Australia, China,
Canada, Germany
Category: Miscellaneous
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: +1 303 277 1625
: info@mvseer.com
: www.mvseer.com

W

: +603 7843 6883
: info.nmk@netzsch.com
info.nji@netzsch.com
info.ntb@netzsch.com
: www.netzsch.com

Products/Services:
Pumps, macerators, spare parts
Countries covered: Worldwide
Category: Miscellaneous
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Netzsch Asia Pacific Pte Ltd

TUV Nord Malaysia Sdn Bhd

Products/Services:
Pumps, Macerators, Spare parts
Countries covered: Asia-Pacific
Category: Miscellaneous

Products/Services:
Inspection, testing and certification
Countries covered: Malaysia
Category: Miscellaneous

Neuman & Esser South East
Asia

Xeon Waste Managers

T
E
W

T
E
W

T
E
W

: +65 6863 4453
: info.nap@netzsch.com
: www.netzsch.com

T
E
W

: +66 38 923700
: info@neuman-esser.co.th
: www.neuman-esser.de

: +91 9004 689601
: srinivas@xeonwm.com
: www.xeonwm.com

Products/Services: Energy Bin, enzymes and
cultures for anaerobic digestion and biogas plants
Countries covered: India, Sri Lanka, Pakistan,
Europe, Bangladesh, USA, UK
Category: Anaerobic Digestion |Biomethane
Upgrading | Consultants | Miscellaneous

Products/Services:
Reciprocating compressor systems, parts and
services
Countries covered: Southeast Asia, Taiwan, South
Korea, Australia, New Zealand
Category: Biomethane Upgrading | Miscellaneous

Zuwa Zumpe Germany

Recuperma Gmbh
T
E
W

: +603 8023 2124
: robert.cheong@tuv-nord.com
: www.tuv-nord.com

T
E
W

: +49 2305 54886 - 0
: info@recuperma.de
: www.recuperma.com

: +49 8682 8934
: export@zuwa.de
: www.zuwa.de

Products/Services: Pumps for Biogas Plants
Countries covered: Germany
Category: Miscellaneous

Products/Services:
Universal disintegrator: UzBio, Substrate
preparation, increasing gas recovery
Countries covered: Germany
Category: Biomethane Upgrading | Miscellaneous
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T: +65 6506 0965

E: info@icesn.com

W: www.icesn.com

The 3rd annual biogas event in Thailand explores the policies,
commerciality and sustainability of energy crops. How can
Thailand avoid the pitfalls of running a renewable energy
programme on energy crops that Europe is facing now? How
sustainable is the programme? All these questions and more
will be answered at the 3rd BIOGAS & ENERGY CROPS
ROUNDTABLE THAILAND 2015.

As Thailand enters the 2nd stage of development where
waste is becoming scarce, the massive 3,600 MW target set by
the government seems only possible with the consideration
of utilizing energy crops for the generating of biogas.

Biogas Conference : 25 - 26 NOVEMBER 2015
Site Tour: 27 NOVEMBER 2015

25 – 27 NOVEMBER 2015 | BANGKOK, THAILAND

& ENERGY CROPS ROUNDTABLE
THAILAND 2015

F: +65 6749 7293

Back for the 4th year, the BIOGAS ASIA PACIFIC FORUM
2015 is Asia’s premier networking event for the BUSINESS
of biogas. From feedstock management, anaerobic
digestion to biogas upgrading and off-take agreements,
this comprehensive 2-day conference is the event-to-be-at
if you are involved in the commercialization of biogas.

With its many islands spread across a large archipelago,
providing a stable source of energy to people spread across
Indonesia’s geography has always been challenging. From
the additional costs from the transportation of diesel to fuel
vehicles to the transmission of electricity to remote locations,
the cost of energy can vary greatly from place to place. Biogas
represents a viable energy source that can potentially provide
distributed energy if managed effectively in Indonesia.

INTERNATIONAL CLEAN ENERGY & SUSTAINABILITY NETWORK (ICESN) |

Biogas Conference : 28 - 29 APRIL 2015
Site Tour: 30 APRIL 2015

28 - 30 APRIL 2015 | KL, MALAYSIA
SUNWAY PYRAMID CONVENTION CENTRE

Biogas Exhibition : 19-20 March 2015
Biogas Conference : 20 March 2015

19 - 20 MARCH 2015 | JAKARTA, INDONESIA
THE DHARMAWANGSA HOTEL

INDONESIA FORUM 2015

ORGANISED BY:

BIOGAS
EVENT CALENDAR

2015

Cat Power Finance – Asia Pacific
14 Tractor Road
Singapore 627973
Tel: +65 6828 7482

