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MALAYSIA’S GRAND PLANS FOR BIOGAS

INDUSTRIAL BIOGAS DEVELOPMENT IN
THAILAND

WOULD YOU LIKE TO DOWNSIZE THAT, SIR?

THE NEXT 5 YEARS WILL SHAPE THE FUTURE OF
BIOGAS IN INDIA... ...

KEY STEPS AND CONSIDERATIONS WHEN 
DEVELOPING AN ANAEROBIC DIGESTION PROJECT

INTEGRATED ABOVE-GROUND ANAEROBIC 
DIGESTION SYSTEM

BIOMETHANE FOR TRANSPORTATION

UPGRADING BIOGAS WITH SPAGHETTI

WHAT IS IT WITH BIOGAS?

A “VIRTUAL” PIPELINE FOR BIOGAS 





What was once considered waste, we now call fuel. Cat®  gas generator 
sets are equipped to run on biogas fuels, producing between 70 to 3770 kW 
with a single generator. We offer complete power solutions, spanning from 
containerized plants to combined heat and power units – even fuel treatment 
systems for extended service intervals. I t’s power generation designed 
to signifi cantly cut fuel consumption and reduce carbon emissions, while 
reducing waste and maximizing your return on investment. Whether your work 
is waste management, food processing, or farming, we o�er total equipment 
solutions, diverse fi nancing options and service agreements to last the life of 
your business. Our business is built to keep yours running effi ciently.

BUILDING BETTER WAYS TO POWER.

FINDING SMARTER 
WAYS TO FUEL.

CATEG45574_Malaysian Biogas Directory Ad_2 13 2014_Final.indd   1 2/13/14   9:39 AM

Sime Darby Industrial Sdn Bhd 
Power Systems Division
1, Jalan Puchong,
Taman Perindustrian Puchong Utama,
47100 Puchong, Selangor Darul Ehsan,
Malaysia

Contact Person :
Ng Chun Hoong
Lead Engineer - Biogas Sales
Tel : 03 8068 8000 / 8192
H/P : 012 379 9373
www.tractors.com.my
www.catgaspower.com/AgricultureBiofuelFood
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MALAYSIA’S GRAND 
PLANS FOR BIOGAS

CAPTAINS OF THE INDUSTRY

INTERVIEW WITH YBhg Dato’ Dr Mohd Nazlee Kamal, 
CEO, Malaysian BioTechnology Corporation.

Recognizing the vast commercial potential of biogas development, 
the Malaysian BioTechnology Corporation has stepped forward to 
take leadership in spearheading the commercial development of 
biogas in Malaysia. We speak to YBhg Dato’ Dr Mohd Nazlee Kamal, 
Chief Executive Officer of the Malaysian BioTechnology Corporation 
to find out more about the agency’s plans for making Malaysia the 
Biogas Hub of Asia. 
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What are BiotechCorp’s plans 
in promoting biogas?
The Ministry of Science Technology and 
Innovation through BiotechCorp has been 
entrusted to spearhead the Bioeconomy 
Transformation Programme (BTP). The 
Bioeconomy Transformation Programme will 
provide a national level platform to consolidate 
and coordinate the existing bioeconomy 
initiatives in public and private sectors to 
maximize the potential of their economic 
benefits across the value chain. 

Biogas has been recognized as being essential to 
the value chain and has been identified to be the 
crux of our biofuel focus under the BioIndustrial 
category. Part of the Bioeconomy Transformation 
Programme has elevated the biogas value chain 
as being essential as a key energy resource to 
drive the entire Bioeconomy landscape. 

Insofar to promote biogas, BiotechCorp has 
been coordinating a number of initiatives 
and flagship projects that requires us to work 
closely with other agencies, regulatory bodies 
and ministries to ensure that the necessary 
framework and infrastructure are being put 
in place to ensure that the conditions are 
right to promote the growth of the biogas 
industry in Malaysia.

One of the flagship programmes we are working 
on is the pilot production of biogas fuel for 
vehicles from Palm Oil Mill Effluent (POME) at 
Carey Island with Sime Darby and SIRIM.

We target by the year 2020, 800 megawatt of 
our electricity produced will be sourced from 
biogas. (KeTTHA report)

Malaysia is also looking into building a cluster 
of biogas base fuelling station that would 
eventually substitute fossil fuel, emulating the 
bio-CNG stations that are already in operation 
in Europe. 

“BioTechCorp has 
come up to provide 
leadership for 
biogas in Malaysia 
to coordinate efforts 
amongst all the 
various agencies and 
ministries.”
Why is Biogas important to Malaysia?
Acknowledging the importance of achieving 
sustainable economic and environmental 
development, Malaysia has identified the bioeconomy 
as a key economic pillar under the Government 
Transformation Programme. Bioeconomy is deemed 
to be able to provide solutions to the five irreversible 
megatrends i.e. food and energy security, global 
climate change and carbon footprint, health 
promotion and sustainability.

Biogas and its subsets have been identified as critical 
under the National Key Economic Area (NKEA) and 
Bioeconomy Transformation Programme (BTP). 

The numbers speak for themselves. Palm oil mills in 
Malaysia can generate over 1.9 billion meter cube of 
methane which can theoretically provide fuel for over 
19 billion cars and produce up to 600 MW of electricity. 
Currently, all of this is just wasted. 

Biogas is the solution to our dependency on imported 
natural gas and should be exploited as such. 

Malaysia consumed about 9.0 billion meter cube 
of Natural Gas in 2013. The 1.9 billion meter cube 
produced by POME alone constitutes to 24% of our 
national gas consumption. Out of this, the industrial 
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sector consumes slightly above 50% of the total 
national consumption and utilizing biogas will 
feed half of the needs of the industrial sector.  At 
today’s prices, that’s over USD 880 million ($13 per 
MMBTU) that’s waiting to for investors and biogas 
developers to tap. 

Is Biogas Profitable?
Biogas can indeed be a profitable venture should 
the following factors be met:

a)  The technology being used is efficient and        
b)  There is a feed-in-tariff (FIT) that ensures a  reasonable 

payback time for investments (4 – 5 years)
c) The natural gas network is able to receive 

upgraded biogas (bio-methane)
d) Economies of scale can be developed through 

the development of clusters and centralized 
sites

e) The biogas production facility is close to the market
f ) There is a supportive government tax regime 

(adoption of biogas qualifies for tax breaks)

Conservatively, given all the above factors are met, 
a biogas operator in Malaysia could potentially 
generate about 35% of gross profit margin and 
achieve ROIs within 4 years.

Our goals are to generate the conditions that 
will encourage all of the above factors to emerge 
in Malaysia, such that Malaysia can become the 
Biogas Hub of Asia. 

The Biogas Hub of Asia?
Malaysia has vast potential for utilizing biogas 
resources, from palm oil mills, water treatment 
plants, landfills to agriculture farms. Over the 
decades, Malaysia has indeed achieved significant 
economic and social progress through transition 
from an agricultural and commodity-based low-
income economy to a successful diversified middle-
income economy.

Despite being relatively small compared to the 
neighboring countries like Indonesia and Thailand, 
Malaysia is blessed with its strong economic growth 
coupled with the political stability, availability of 

renewable resources and raw materials, strategic 
location in a dynamic economic region and 
main international shipping route which remain 
fundamental to the country’s attractiveness.

Coupling the advantage of the country’s sustainable 
biomass feedstock with the government’s focus 
on green and renewable technologies it will be 
a strategic advantage for Malaysia to assume a 
leadership role in bioeconomy. To realize this, 
Malaysia welcomes strategic alliances and win-
win partnership between expertise across the 
value chain to ensure successful implementation 
towards becoming a high-income nation by 2020.

With over 100 years of experience and a strong 
market leadership in terms of productivity and R&D 
in both oil palm and chemical industries, Malaysia 
is in constant need of innovation in order to remain 
competitive.

Malaysia welcomes open innovation strategy that 
enables us to exploit global synergies in order to cut 
costs, leverage innovative strengths and increase 
competitiveness through win- win partnerships 
and joint R&Ds.

We have been the world’s importer of natural gas 
and already a long-term supply partner to Korea 
and Japan. With the advantage that we have in 
Malaysia, there is no doubt that the Malaysia can 
emerge as the regional hub for biogas production 
and exports in the near future. BiotechCorp is 
exploring several options including converting 
our biogas into Bio-Dimethyl ether (Bio-DME) 
or even to go downstream in the production of 
specific chemicals. Biogas could be a good source 
of biochemicals production, and could be part of 
the solution for fast depleting ethylene resources 
in the nation.



OPENING THE DOOR TO 
COMMERCIALLY 
VIABLE BIOGAS 
PROJECTS 
IN ASIA

02 - 04 JUNE 2014 | JW MARRIOTT KUALA LUMPUR | MALAYSIA
http://www.icesn.com/bgap2014/



Over the last decade, Thailand has experienced a remarkable 
increase in the deployment of biogas plants at agro-industries. 
Biogas has become a mainstream technical option for starch 
mills, breweries and palm oil mills, and is seen as a way to 
enhance productivity and competitiveness. Ten years ago there 
were only a handful of biogas systems at industrial facilities in 
Thailand. Since then, nearly 200 large-scale projects have been 
implemented, which provide considerable savings in energy 
expenses and reduce environmental impacts by efficiently 
treating large volumes of waste water. Furthermore, they 
provide additional revenue streams from the sales of electricity 
and emission reductions.

Starch Mills
Biogas has been taken up particularly well by cassava-based 
starch mills. These generally use Heavy Fuel Oil (HFO) to 
operate the boilers and electricity from the grid for the balance 
of operations. Starch milling generates large volumes of waste 
water that is typically treated in a serious of open lagoons. The 
waste water is high in organic content, so the combination of 
high energy costs and large amounts of organic waste makes 
the starch industry well suited for biogas.

INDUSTRIAL BIOGAS 
DEVELOPMENT IN
THAILAND 
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One of the first commercial biogas plants at a starch 
mill was the Khorat Waste To Energy (KWTE) project, 
located at Sanguan Wongse Industries (SWI) in the 
north-eastern province of Nakhon Ratchasima. SWI 
is one of the largest cassava starch mills in Thailand, 
producing 1,000 ton of starch per day. The biogas 
facility was setup on a Build-Own-Operate-Transfer 
(BOOT) basis, under which SWI provides all of its 
waste water to the biogas facility and purchases all of 
its gas and electricity output. The tariffs are set at 80% 
of current prices of HFO and grid electricity, adjusted 
on a monthly basis. The boilers are fitted with dual-
fuel burners that can use either biogas or fuel oil so 
SWI can revert to HFO if needed. Before the project 
SWI used more than 7.5 million liters of HFO and 35 
GWh of grid electricity per year. Since the start of 
commercial operation in 2003, the company is nearly 
energy self-sufficient.

The success of KWTE prompted the development of 
similar BOOT projects and a general increased interest 
among starch mills, as well as technology suppliers 
and investors. Thailand has 77 medium to large scale 
starch plants that operate almost year round.  By now, 
more than 50 of these have a biogas system installed. 
The remaining plants are mostly smaller size factories, 
which have limited means to attract financing or 
operate only seasonally 
so a biogas system might 
not be financially viable. 
While BOOT projects can 
provide significant costs 
savings to starch mills 
without having to make 
an investment, once the 
technology was shown 
to be successful, many 
factories opted to invest 
in a self-owned and 
operated system. 
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Palm Oil Mills 
After the starch industry, palm oil mills were the 
next industry to adopt biogas for waste water 
treatment and energy generation. There are 
around 60 medium to large palm oils mills in 
Thailand, mostly in the south of the country. By 
now, most of these have a biogas system installed. 
In contrast to starch mills, palm oil mills do not 
use biogas for their operations. 

Traditionally, the mills burn palm fibre and 
shell to generate steam and electricity for their 
operations. Therefore, biogas development at 
palm oil mills is driven by factors other than 
energy savings, particularly the ability to sell 
electricity to the grid and the potential revenue 
from emission reductions.

Univanich Palm Oil PCL is one the many 
companies that have successfully adopted biogas. 
The company currently runs three mills in Krabi 
province. When the first mill was established a 
few decades ago, it was located in a remote area. 
These days it is surrounded by a community, 
which suffered from the strong odour from the 
mill’s open waste water treatment system. The 
company was making plans to relocate the mill 
when it learned about biogas. The installation of 
a biogas system eliminated the odour problems 

and the company has shelved the relocation 
plans. The project has an installed capacity of 1 
MW and all of its output is sold to the grid. The 
success of the first project and the ability to sell 
electricity to the grid stimulated the company to 
install biogas systems at its two other mills, with a 
total capacity of 5 MW. 

Incentives
To a large extent, the uptake of biogas in Thailand 
has been driven by government support. The 
country has a strong 20-year track record of 
supporting renewable energy (RE) and energy 
efficiency (EE), induced by the high dependency 
on imported fossil fuels. Over the years the 
Ministry of Energy (MOE) has introduced several 
incentives to stimulate the development of 
private RE projects.  

Financial Incentives
Renewable energy projects often have high 
investment costs compared to conventional 
alternatives. In addition, 10 years ago agro-
industries were still unfamiliar with biogas and 
were reluctant to make an investment despite 
the potential benefits. To overcome this barrier 
MOE provided grant funding covering 30% of the 
investment costs for some of the early starch and 
palm oil projects. Apart from energy generation 
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one of the objectives of these projects was to 
solve the severe odour issues from the open 
pond wastewater treatment system. Now that 
these industries have widely adopted biogas, 
the focus has shifted towards other sectors, 
such as vegetable oil, ethanol, rubber and food 
processing facilities.

RE projects are also eligible for the exemption of 
import duties on machinery and equipment, as 
well as the exemption of corporate income tax 
for the first eight years of operation, and a 50% 
reduction of corporate income tax for the five 
subsequent years.

Access to Financing
The Thai government through the Department 
of Alternative Energy Development and 
Efficiency (DEDE) has also facilitated the access 
to financing for RE projects through the Energy 
Efficiency Revolving Fund (EERF) which ran from 
2003 to 2011. The fund provided low-interest 
loans to local banks for on-lending to clients for 
RE and EE projects. By 2011, a total of 13 public 
and commercial banks were participating, 
extending some US$ 500 million loans to around 
250 projects. 

It is estimated that 30-40 biogas plants have 
been partially financed through EERF. Since the 
investment costs often exceeded the maximum 
loan amount available under the program, many 
projects required additional funding, typically 
supplied by the banks’ own loan funds. The 
program has been instrumental in familiarizing 
banks with biogas and other RE technologies. 
Several banks are now actively seeking to 
invest in RE and have set up special loan and 
investment facilities.

Very Small Power Producer 
Program
Many biogas projects are selling electricity to 
the grid under the Very Small Power Producer 
(VSPP) program, which allows renewable energy 
generators up to 10 MW to connect to the grid. On 
top of the current tariff for electricity generation, 

VSPP projects receive a fixed subsidy called an 
‘adder’ for the first seven years of operation. The 
value of the adder depends on the RE technology. 
For biogas, it is 0.50 Baht/kWh (~1.5 US$ cents) 
for projects below 1 MW, and 0.30 Baht/kWh 
(~0.9 US$ cents) above 1 MW. Currently there is 
around 1,300 MW of renewable energy connected 
to the grid through the VSPP program, with more 
than 3,500 MW under development. All biogas-
based power supplied to the grid falls under the 
VSPP program, and accounts for 15% of VSPP’s 
contracted capacity. 

Table 1 shows the sharp increase in electricity 
sales from biogas since 2005. Currently, 94 
industrial biogas systems are selling electricity to 
the grid under the VSPP program. Electricity sales 
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have increased to more than 1,000 GWh per year, 
representing an average annual increase of 148%. 
The total revenue generated from biogas electricity 
since 2005 is estimated to be more than US$150 
million. This does not include electricity for own use 
by the factories, which is estimated to be in the same 
order of magnitude. 

Prospects
By now biogas has become a mature and bankable 
technology for agro-industries in Thailand. All major 
facilities have a system installed or under development, 
and a biogas system is more or less seen as a must in 
terms of competitiveness and efficiency. 

While 10 years ago financing was difficult to obtain 
for these projects, currently several local banks 
are providing financing. It is estimated that total 
investments in industrial biogas amounted to US$ 
400-500 million over the last decade, largely financed 
by local banks. Favorable regulations and incentives 
have been key drivers to the uptake of biogas. 

After the rapid development over the last few years, 
the biogas market for the starch and palm industry 
is currently rather saturated. There is still a market for 
new systems at smaller facilities, but due to their size 
and lower operating hours an investment in a biogas 
system is not always economically feasible, and these 
factories own limited financial assets restricting 

their access to bank loans. Biogas technology 
companies are exploring opportunities in biogas 
from other types of feedstock, such as food 
processing waste, but these typically have higher 
costs per m3 of biogas and are less standardized 
than the waste from starch and palm oil mils. 
With support from the government, efforts are 
also underway to develop compressed biogas 
(CBG) for transportation.

While the starch and palm oil industry has 
largely embraced biogas, it should be noted 
that there is still a large scope for improving the 
performance of existing systems. Many biogas 
plants are underperforming, mostly due to 
operational procedures and limited technical 
skills. Since biogas is not part of the core business 
for the factories, limited priority is given to its 
proper operation. Operators and technicians 
are often inadequately trained and frequently 
replaced, and there is limited understanding 
among factories of the impact of changes in 
the waste water stream on biogas production. 
Better attention to these issues would allow 
these industries to generate additional energy 
and achieve higher savings. 
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WOULD YOU LIKE TO 
DOWNSIZE THAT, SIR?  
Small projects can be 
more challenging to 
finance than large deals. 
Here are some basic 
pointers for financing 
small biogas projects.

While we read all the fantastic news about cheap 
“fracking” gas becoming available in the U.S., most 
countries in Asia are not so fortunate.  Instead, they 
are faced with growing energy needs and insufficient 
indigenous sources of conventional energy.  To diversify 
energy supply and to offset this massive energy bill, 
they are offering attractive new incentives to promote 
renewable energy.  Biogas, produced using anaerobic 
digesters or landfill gas, is a resource that is relatively 
easy to “harvest” and there are many potential waste 
stream “hosts” in SE Asia. However, each project is 
relatively small (many are less than $5MM total capital 
expenditure).  I’ve worked on financing arrangements 
for power projects in the range of $3 million to $1 
billion and I can say that some of the smallest deals are 
the most challenging.  Why is that? 

There are a lot of reasons.  Generally, they fall into three 
categories:

•	 “Soft” costs, which don’t scale down with a 
smaller project.

•	 Developers tend to be small and not well 
capitalized.

•	 The biogas project is not the core business of the 
host.

How do these issues impact the project?
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Soft Costs…
Here’s an example:  A millionaire goes to his 
attorney and asks for a last will and testament to 
be drawn up.  The attorney charges him $5000 and 
the millionaire is very happy with the service.  The 
millionaire’s driver asks his boss to recommend an 
attorney.  Although his estate is small, the driver 
wants to be sure it is equitably divided amongst his 
children.  His boss, having just completed his own 
estate planning, recommends the same attorney.  
The driver’s estate is only 1/20th as large as the 
millionaire’s assets.  When the attorney quotes him 
the same $5000 fee, the driver is aghast.  He goes 
on the internet and downloads a standard form will.

It’s very much the same with project financing.  Soft 
costs are largely driven by the need to properly 
allocate and manage the risks inherent in a project.  
These risks are managed via a series of contracts 
among various parties.  The contracts must all be 
carefully coordinated in order avoid gaps in the 
allocation of responsibilities.  Each contractual 
relationship represents opportunities for things to 
go wrong. (see diagram)

As with the example of the millionaire and his 
driver, the experts such as attorneys, consultants, 
lenders’ engineers and others don’t reduce their 
fees just because the project is small.   And the 

lenders may actually want higher fees because 
they may be using scarce manpower which could 
have been used on a large transaction.  This poses 
a significant challenge.

While it may not always be possible to absorb all the 
fees into a single deal, the beauty of biogas in Asia 
is that there are so many deals out there in several 
industries.  Developers and their consultants, 
together with the lenders, need to cooperate to 
develop a “cookie cutter” approach whereby soft 
costs can be apportioned across a number of 
similar projects.  There is no need to “reinvent the 
deal” each time.  Care must be taken to arrive at a 
set of documents that can be replicated on the next 
transaction with minimum changes.  The utility and 
regulatory authorities can also help, to the extent 
that they adopt standard documentation that does 
not have to be negotiated and amended each 
time.  This will save costs as the project developers 
and lenders gain comfort that they can standardize 
their transactions to suit the market.  Being able to 
sleep at night is a key criteria for lenders, investors 
and developers to get enthused about a market.

And what a market place it is!  Out of more than 
1200 palm oil mills in SE Asia, only a very few have 
made use of their waste water effluent streams. 

Edition 01 - Page 16



And as rapidly growing cities struggle to handle 
their waste, there will be opportunities for managed 
landfills producing biogas energy. 

Developer size…
The nature of small projects is that they attract less 
well capitalized developers.  That is not to say that the 
developers lack experience.  Actually, we find some 
very experienced developers in Asia, many of whom 
were deeply involved in the UN Clean Development 
Mechanism market, back when carbon credits were 
selling for 100 times more than they are today.  

But big capital tends to chase big projects. The 
key to developing small projects is to have a ready 
pool of investors who can concurrently chase new 
projects but also work together when one wins a 
deal.  Developers also should bear in mind that a 
true non-recourse project is very rare.  Generally, 
there is some level of recourse required, such as a 
cost overrun contingency, completion guarantee, 
bonds, or bridging guarantees in the case where 
there are multiple contractors being coordinated by 
the developer’s own team.  

Not the host’s core business…
Producing electricity from biogas is generally not 
the core business of the waste stream host.  His 
business is producing palm oil.  Or cassava starch.  
Or milk.  Or hogs.  The biogas project uses a waste 
byproduct to produce energy.  The plant’s operating 
personnel will naturally be skeptical of changing any 
process that has been working well for decades.  Any 
disruption of the process could mean lost revenue.  
The developer needs to overcome this natural 
resistance with a clear value-added package that 
derives benefits for the host.  Those benefits may be 
monetary, in the form of cost savings or additional 
revenues.  But they can also be compliance-driven.  
For example, certification by the Roundtable for 
Sustainable Palm Oil can enable a producer to sell its 
product in markets and to certain consumers who 
might otherwise not be available.  In an increasingly 
competitive commodities environment, this can be 
a way to differentiate the product.  Also, increasingly 
stringent local enforcement of environmental 
regulations will make it more difficult in the future for 

waste producers to leave their waste untreated.  
A biogas power project is an ideal way to both 
clean up a problem and reap some monetary 
benefits from doing so.    
 

In conclusion…
Small projects using unconventional fuels can 
be harder to finance than big ones.  They require 
the same level of due diligence (plus a healthy 
dose of patience) in order to properly match 
risk against cost and reliability.  And that’s hard 
when the payoff can be quite small and also not 
a key core business of the host.  Standardized 
approaches to spread development and other 
soft costs while managing risks are essential to 
implementing multiple, successful projects on a 
long term basis.  
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THE NEXT 5 YEARS WILL 
SHAPE THE FUTURE OF
BIOGAS IN INDIA... ... 
AN INTERVIEW WITH GAURAV KEDIA, 
CHAIRMAN OF THE INDIAN BIOGAS 
ASSOCIATION
India is currently facing acute Energy shortage due to 
rapid developments. Over the years, the country has been 
too dependent on foreign countries for oil imports. With 
the unpredictable oil prices in the global market, India is 
keen on developing other alternatives for generating fuel.

Among workable choices like wind and solar, biogas is 
also seen as a viable option for generating renewable 
energy, especially for the rural poor. It has the potential to 
cater to the needs of many by providing basic functions 
like cooking. Moreover, rural areas are in a better position 
to benefit from biogas as they are close to organic 
agricultural and animal waste for feedstock.

The next 5 years are going to be very important for the biogas 
industry in India. It will shape the future of the industry and 
personally, I feel that it is going to be promising. 

For one, the government is starting to take the right steps. 
The National Biogas and Manure Management Program 
has been introduced with the main aim of reducing the 
consumption of LPG in villages and rural areas, and biogas 
will be taking the lead.  Recently, the government has also 
introduced proper subsidies for the generation, upgrading 
and bottling of biogas to encourage its use. 

We have also seen an influx of Foreign Direct Investment 
(FDI) recently and non-government agencies have been 
very instrumental in installing thousands of biogas 
plants in several Indian states. With the terms for FDI 
(Foreign direct Investment) being increasingly lenient and 
favorable to international investors, we can only expect 
more international companies investing.
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What is the Role of 
the Indian Biogas 
Association?
The Indian Biogas Association is the 
first nationwide and professional 
biogas association for operators, 
manufacturers and planners of biogas 
plants, and representatives from 
science and research. The association 
was established in 2010 to promote 
a greener future through biogas. Our 
motto is “propagating biogas in a 
sustainable way”. 

The Indian Biogas Association has 
members from the different biogas 
related fields promoting biogas 
in politics, public and science. The 
main objectives of the Indian Biogas 
Association are the promotion of 
technical developments; promotion, 
evaluation and communication 
of research findings and practical 
experiences from the field of biogas 
technology for the benefit of the public 
and the environment; and to provide 
training for research and development 
growth. We are even involved in issuing 
publications along with exchanges 
of experience through participation 
and implementation of exhibitions, 
conferences and other events. 

In India, we have already been involved 
in streamlining the bio-energy road map, 
and we have been coordinating and 
working closely with other international 
organizations like Greenpeace, and SNV 
world to realize the bio-energy dream.

In your opinion, why is 
Biogas development 
good for India?
India is largely dependent on crude 
oil imports to meet our energy needs 
although we have huge quantities of 

organic substrate resources, which can be utilized for biogas 
plants. This is a big waste. Biogas, as an energy source, can 
provide a buffer against energy security concerns and make 
the country less dependable on crude oil imports. Biogas 
development offers a hedge against fossil fuel price hikes 
and volatility. 

As India still lacks the proper grid infrastructure, Off-grid energy 
supply via biogas development can also meet demand in un-
served rural areas. Of course, it would also support attainment 
of India’s climate change goals.

Promotion of Biogas will open up a lot of employment 
opportunities for the young population esp. in rural area.

Biogas also features into India’s national development goals 
as the promotion of Biogas will open up a lot of employment 
opportunities for the young population especially in rural areas.

What is the market situation for Biogas 
in India right now?
Biogas has largely been exploited by the Distillery, Pulp & 
Paper, Tannery, and Sewage Treatment industry and is well 
established in these fields. However, there are still many 
untapped resources that have lots of potential for growth, 
especially in solid fermentation.
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The development of biogas has been haphazard at the 
moment as the industry is scattered and there is hardly anyone 
at the national level providing an end-to-end solution. 

We also face a lack of an experienced and skilled workforce 
in the field of Biogas and will need to address the issue 
soon. We anticipate that Biogas is soon going to generate 
more than 20,000 potential jobs, which will require the 
proper competency. Indian market is slowly picking up to 
opt for organic crops and therefore the demand of organic 
manure is also being increased.

What are the main challenges that 
you see are impeding the growth of 
the biogas industry?
The main challenges that we are facing in growing the 
biogas industry in India is the lack of public awareness, 
which translates to lesser initiatives and support from 
the government. The lack of end-to-end biogas solution 
providers in India also exacerbate the problem.

In addition, current government initiatives favour solar 
and wind developments, and more needs to be done to 
get them to focus on biogas too. IBA is 
emphasizing on the development of a push-
pull development model that will require 
the government’s help and participation. 
We believe that with the initial support 
from the government, the industry will gain 
enough scale and traction to flourish in a 
sustainable way. The government will need 
to provide the initial push before the market 
will pull in enough participants to make the 
effort sustainable. 

Supply chain issues can also be challenging 
and need to be addressed. A lot of biogas 
plants have failed to live up to their potential 
because of the lack of feedstock supply.
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How do you see 
India resolving these 
issues?
Joining hands with the Biogas 
India Forum and IIT Delhi, IBA 
has created a lobby group at the 
Ministry of New and Renewable 
Energy, New Delhi to raise 
our concerns and position to 
promote biogas in India at a 
national policy level. The Ministry 
has welcomed our lobby and has 
requested for our committee 
to submit a comprehensive 
proposal of our requirements. 

The government of India is 
becoming increasingly aware 
of the issue of decentralized 
organic waste handling and how 
important it is, not only from the 
perspective of waste managment, 
but also its impact on energy, rural 
hygiene, employment generation 
and women empowerment.
The customized multi-feedstock 
option for newer biogas plant is 

allowing flexibility in feedstock 
management, addressing issues 
in supply chain management, 
giving users greater flexibility 
when it comes to feedstocks. 

Much progress has also been 
made for biogas as an energy 
source. India has started 
upgrading biogas and using it 
to replace LPG.  Vehicular use 
of CBG is also already under 
R&D consideration.

What is the future of 
biogas in India?
Undoubtedly, biogas has got a 
tremendous future in India. The 
potential is immense but the 
only question to be answered is 
“how to harness?” 

According to a recent report 
by Ernst & Young, India is No. 
2 in the Renewable Energy 
Country Attractiveness Index 
under the biomass category. 

Biogas can play a vital role in 
India’s sustainable energy future 
because of the fact that a lot 
of bio-degradable biomass is 
available. This is evident as we 
practically see the unused cow-
dung, press mud, banana stem 
and many other organic materials 
lying around. 

Most parts of the country do 
not have grid supply or any 
proper fuel for cooking. With 
vast amounts of feedstock 
and decentralized community 
based biogas plants, these out 
of grid regions can get some 
sort of electrical energy supply 
and pollution free cooking fuel, 
resolving energy poverty issues 
and providing livelihood. Since 
biogas can also be utilised in 
many ways, including thermal 
applications, vehicular fuel 
and electricity generation, the 
greater the development of 
the biogas industry, the greater 
people’s lives will improve, with 
knock-on benefits of better 
waste management, and better 
hygiene conditions. 

India has got almost 60% land 
as arable land and more than 
70% still lives in rural areas. 
Agriculture contributes more 
than 10% to Indian GDP per year. 
As we know that Biogas plant has 
got an additional dimension in 
form of bio-fertilizer, which is an 
excellent way of going towards 
organic farming. Organic farming 
is steadily picking up in India and 
the market for organic fertilizer is 
already present.
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KEY STEPS AND 
CONSIDERATIONS 
WHEN DEVELOPING 
AN ANAEROBIC 
DIGESTION 
PROJECT

Over the last year, BioWatt has been working across a dozen 
or so Anaerobic Digestion (AD) plant projects varying in size 
from 40,000 to over 60,000 tonnes per annum and delivering 
between 1 and 3 megawatts of energy output.  Although 
the fundamental building blocks of each project are similar, 
it is safe to say that each development brings its own 
unique mix of circumstances.  It is this degree of variation 
that makes the development process both challenging and 
highly rewarding.  

Whether you have already embarked on your AD project or 
are starting to think about this exciting area of renewable 
energy, I hope that you will find this short article a useful 
guide to some of the key steps and considerations involved 
in developing an AD project.  
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A Brief Overview of AD
AD is a well-recognised and established renewable 
energy technology, and a value add solution for 
the treatment of organic materials capable of 
delivering heat, electricity and gas. 

Biogas itself represents the most flexible of all 
renewables, providing a “base load” of electricity, or 
gas that can be stored or transported for efficient use.

Europe has seen steady growth in the number of 
AD plants with close to 8,000 of these in Germany 
alone.  The United Kingdom market for AD is 
growing strongly with capacity increasing by 
approximately one third between 2012 and 2013 
(in the number of AD plants outside of the waste 
water industry).  On a global basis, interest and 
adoption in AD is increasing both as a solution in 
the agricultural and the waste management sector.

AD itself is a biological process comprising four 
key sequential stages, known as hydrolysis, 
acidogenesis, acetogenesis and methanogenesis.  

The simplistic explanation of these stages is 
a steady breakdown of organic matter, where 
each stage prepares materials to be ‘digested’ 
in the next.  The final output is a set of products 
comprising biogas, water and residual organic 
material referred to as ‘digestate’. 

Biogas comprises methane, carbon dioxide, water 
and trace elements.  The methane content drives 
the calorific value of the gas.  Digestate is a stable 
and nutrient rich material (nitrogen, phosphorus 
and potassium content) and is most commonly 
used as a fertiliser.

Biogas can be applied in a combined heat and 
power unit to generate both electricity and heat, 
applied in a biogas boiler to generate heat only, 
or further refined into ‘biomethane’, which shares 
similar characteristics to natural gas and can be 
compressed for use as a fuel or where permitted 
injected directly into the gas grid.



Sourcing the Feedstock 
and the Impact on the 
Resulting Digestate
One of the first priorities when assessing 
the feasibility of an AD project is the 
availability and type of feedstock.

Feed can comprise waste from 
agriculture, municipal or commercial 
sources, for example, household food 
waste, or crops grown specifically for 
AD purposes, for example, maize or 
rye grass.  

In respect, of the latter, the preference 
is for perennial crops to complement 
the farming process and avoid the 
food versus energy conflict, which can 
rapidly come under regulatory scrutiny.

The final mix should be evaluated from 
its cost or income to the AD plant, its 
biogas generation potential and its 
dry matter content, which will in turn 
influence the type of AD technology 
chosen for the project.  

For example, a high dry matter content 
such as those found where you have 
comingled garden and food waste 
could lead to the consideration of a ‘dry 
fermentation’ AD system as compared 
to an agricultural slurry based mix, 
which would be more suitable for a 
typical wet AD technology.

A fundamental rule of AD projects is 
‘what goes in, drives what comes out’ 
or put another way, the organic matter 
processed by the AD plant significantly 
dictates the energy value of the biogas, 
and uses for the digestate.  

For example, a feed mix based purely 
on agricultural crop and manure inputs 
will deliver a digestate that can be more 
readily spread to land, than a feed mix 

made up of a variety of commercial wastes that can vary from 
month to month and therefore require a heavier investment in 
pre and post treatment.

Identifying the Site and Planning 
Permission
Planning permission will be country and district specific and 
needs to be considered on an individual basis. 

However, a useful way of thinking about is: What would be the 
characteristics of a good AD site?  

These are some of the aspects that we look for:
•	 Sufficient space and suitability for transport.
•	 Proximity from sensitive receptors, e.g. households.
•	 Visual impact on landscape.
•	 Ground conditions, which will have a direct impact on the 

civil engineering ground   preparation works.
•	 Availability of electricity and gas  network connections.
•	 Community support, which  means not only acceptance 
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from  local residents, but 
the likelihood of identifying 
suitable suppliers of feedstock, 
customers for heat, electricity 
or gas, and digestate  within a 
reasonable distance of the plant.

Government 
Incentives and Off-
take Solutions
It is important to assess early in 
the project lifecycle the feasibility 
of the various off-take solutions, 
whether in the form of electricity to 
grid, biomethane to grid, a private 
wire solution variant on either of 
the previous two or a compressed 
biomethane solution.

Wet AD technologies are well developed with a 
number of established providers each with reference 
sites numbering in the tens or in some cases 
hundreds. Tank configurations can vary from single 
to multiple, from typical 8 to 9 meter tanks to much 
taller tanks designed to maximise the circulation 
of the materials and operate at mesophilic or 
thermophilic temperatures as required.  

Wet AD systems tend to be best suited to 
feedstock with a dry matter content of up to 12%, 
although there is also a range of intermediate dry 
technologies that operate between 10-20% and 
can process some solid wastes.  At the upper end 
of the scale are dry fermentation systems capable 
of processing dry matter content as high as 60%.

At BioWatt, we pay particular attention to the pre, 
post and ancillary technologies that sit alongside 
the main fermenters.  In the case of pre-treatment 
technology it essential to identify a solution that will 
ensure the feedstock is converted into a form that is 
fit for purpose. This may for example, include the use 
of macerators to ensure the material is reduced to an 
optimal size for the biological processes to operate or 
in the case of commercial food waste ensuring that the 
necessary de-packaging systems are in place to avoid 
contamination of the substrate fed into the fermenters.  

In the grid injection scenarios, feasibility will be 
driven by the import capacity of the grid, the costs 
of entry to the network, the distance between the 
AD plant and the network entry point, and, where 
available, the level of government incentives 
supporting the specific off-take solution.

The use of a Combined Heat and Power Unit 
(CHP) for electricity to grid is currently the better 
established off-take route.  However, in practice 
there tends to be very limited opportunity to utilise 
the heat produced by the CHP.  This coupled with 
typical CHP electrical efficiencies means that in 
our view biomethane to grid solutions are a more 
economic use of the biogas, as each unit of biogas 
can be converted to biomethane.  

Nevertheless, the cost of upgrading biogas can be 
high compared to using a CHP and the government 
policy, and network procedures on biomethane 
are not always as well established.

Choice of Technology
There are a whole spectrum of technologies 
available to the developer depending largely on 
the feedstock to be processed.



Post treatment ensures that the 
digestate achieves the desired 
standard and can be readily 
accepted.  Ancillary technologies 
are also important to consider, for 
example, the Organic Ranking Cycle 
can be used to generate electricity 
from the heat where a recipient is 
not easily identifiable.

All of these considerations will have 
a direct impact on the operational 
and economic performance of your 
AD plant.

Funding for AD 
Projects
Unless you are an in the enviable 
position to be able to fund the AD 
project on your own, it will usually be 
necessary to obtain funding from a 
third party.  This can come in numerous 
forms: from commercial bank 
loans, institutional debt, and equity 
investments to government grants.

No single funding situation is the 
same. However, based on our 
experience of investor requirements 
to fund a project, we tend to build 
our projects with the following 
‘specification’ in mind:

•	 Full planning permission.
•	 Minimum 25 year option on the 

AD plant site.
•	 Long-term contracts for 

feedstock  for at least 60 to 
80%% of the total plant  intake.

•	 Long-term options identified 
for digestate removal and/or 
purchase.

•	 Established technology with at 
least 20 reference sites of similar 
scale and purpose.

•	 Appropriate grid connection 
agreement or equivalent private 
customer contract.

•	 Power purchase agreement 
where relevant.

•	 Clearly identified and   
experienced plant operator.

And off course on top of 
these a sufficiently attractive 
economic return!

Final Words
Embarking on an AD project 
is challenging, exciting and 
rewarding.  Depending on the 
complexity of the project and the 
number of parties involved this 
can take from as little as a year 
to well over two years to get a 
project to a point of funding.  It is 
safe to say that developing an AD 
plant project requires patience, 
careful management and a focus 
on the long-term.  AD plants 
have a long life and a key part of 
our approach to development is 
to ensure as far as possible that 

each participant to the project 
is adequately rewarded and 
has sufficient vested interest 
in the project to ensure its on-
going and long-term success.

I hope that you have found 
this article useful and wish you 
success with your AD project.

Edition 01 - Page 26



Edition 01 - Page 27

INTEGRATED ABOVE-
GROUND ANAEROBIC 
DIGESTION SYSTEM  

The long proven advantages of Anaerobic Digestion 
(AD) & Biogas Generation have been proven all over 
the world to not only generate clean energy, but 
also solve the incredibly mounting issue of waste 
treatment & disposal. 

It goes without saying that methane (CH4), the 
largest component of biogas generated from AD, 
has become a valued resource in the quest for 
clean electricity generation. However, methane is 
far from a simple, harmless gas that can be handled 
carelessly as it is highly flammable & can be 

explosive - which is why safe storage & operations 
to handle this gas becomes crucial in ensuring the 
safety in operations on AD sites.

For decades, harnessing the biogas that is generated 
from AD plants has been a challenge. Traditional 
systems of digester tank with fixed roof structures 
meant the biogas had to be extracted – sometimes 
resulting in vacuum implosions if operated wrongly. 
As with all gas handling, pressure is a key factor 
and either way of overpressuring/underpressuring 
the system could result in some serious accidents. 



This is where the Double Membrane Biogas Storage 
System was born to address this area. 

BIODOME Asia, part of KIRK Group, have been 
manufacturing & supplying the highest strength 
double membrane gas holding systems in the market. 
As safety is the utmost consideration, KIRK Group 
has worked in close conjunction with its partners to 
develop its own standards covering flammability, 
membrane lifetime expectancy, the effects of gas 
on the internal coatings of a membrane – as well as 
taking full account of working and test pressures.  

Aside from supplying the ground mounted gas 
holders, commonly used as a gas storage/buffer, 
they have adapted the basic operating principal of 
gas storage & extraction to suit the above-ground 
digester tank system. By combining the best of both 
worlds, the project footprint is reduced, resulting in 
commercial savings for piping, civil works & material 
costs whilst retaining the operational requirements 
of biogas storage. All this is come to light as the KIRK 
Group have extensive experience in the AD industry 
for the past 35 years, with literally thousands of 
installations across the world.

One of the exclusive utilisation of BIODOME Double 
Membrane Gas Holders was demonstrated on the 
first palm-oil-mill-effluent (POME) AD-feed-in-tariff 
project in Malaysia, with the BELL Group in Peninsular 
Malaysia. The Double Membrane system is directly 
mounted unto the digester tanks itself, unlike the 
traditional method of having a fixed steel roof on the 
digesters. This captures the biogas directly without 
having to channel it out to a separate buffer or risk 
pressure imbalances that could compromise the 
tank structure integrity. The lowered footprint of the 
project also means freed up areas for the client as well 
as reduced cost as extra civil, piping & connection 
works are lessened.
 
The double membrane system is literally that – 2 layers 
of membrane which allows a constant operating 
pressure to be exerted unto the internal membrane 
which captures the biogas. As the biogas is built 
up & drawn to be used, the volume of the internal 
membrane changes & rises or falls. The air pocket in 
between the membrane layers is then maintained by 
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adjusting the air volume that goes in or is released 
– this is what creates & maintains the operating 
pressure that presses unto the inner membrane, 
allowing biogas to flow out naturally when the 
gas line opens. As this means there is no forceful 
drawing of biogas, there is no risk of overdrawing 
thus resulting in an underpressure environment in 
the digester tank. 

The main advantage of using a Double Membrane 
Roof system is however, the safety in operations for 
drawing biogas & the flexibility it allows in adapting 
to the clients’ gas usage needs. As all BIODOME 
systems are designed to withstand external forces 
like wind, snow, gale, even hurricane forces – the 
system is suitable for all types of climate & weather 
conditions. Coupled with the fact that it does 
not require special transportation or logistical 
arrangements, BIODOME systems can easily access 
remote sites, thus is very attractive for locations 
where the above are a challenge.

Last but not least, the commercial aspect of the 
BIODOME system when used with digesters 
or on its own are both very competitive to the 
traditional method of fixed gas storage buffer 

tanks. As these tanks often are fixed structures & 
requires more equipment in ensuring the safety 
of its operations (eg. Regulating of pressure) – the 
BIODOME system’s flexibility in operations and 
little maintenance required like the convention 
systems do also mean the operating expenditures 
are significantly lowered, allowing biogas plant 
operators & resources to be freed up to focus on 
other more important areas of operations.

The technological, operational & commercial 
advantages of the BIODOME Double Membrane 
System is testament to why BIODOME has built 
projects in Australia, South Korea, Vietnam, 
Philippines, Malaysia, Thailand & Indonesia – on 
top of the hundreds of projects in Europe, UK 
& US for a variety of feedstock from municipal 
solid waste, farm & animal waste, agriculture, 
industrial wastewater to food wastes. With safety, 
operational reliability & long lifespan of the system, 
the BIODOME system is poised to be adopted by 
AD projects worldwide. 
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BIOMETHANE IN 
MÉTHAVALOR: 
FROM BIOGAS TO 
BIOMETHANE IN 
FRANCE
From a meeting at a conference, a sharing of common 
convictions, a mutual confidence and a strong 
partnership a new project was launched: the result is 
a methanization waste recovery centre, Méthavalor, 
located at Forbach in the east of France, that produces 
biofuel from waste. Air Liquide Advanced Technologies 
designed the centre’s membrane upgrader,  to 
produce biomethane from biogas. 

Biogas comes from the natural decomposition of 
organic matter. Methanisation occurs naturally in 
digesters (methanisers) and landfills, where biogas is 
recovered and purified to become biomethane, which 
can be injected into the natural gas network. The 
SYDEME (Syndicat Mixte de Transport et de Traitement 
des Déchets Ménagers de Moselle-Est, Mixed Trade 
union of Transport and Treatment of Domestic Waste 
Moselle-Est) intends to use this process to produce 
renewable energies and natural manure. 

AL Project manager Mathieu Lefebvre 
said, “I met Charles Stirnweiss and Serge 
Winkelmuller,respectively President and Managing 
director of services of the SYDEME at the Biogas 
conference in October 2008. They were impressed 
by our biogas upgrading technology, so much so 
that they quickly decided to choose our purification 
system for their installation.”

The membrane biogas purifier, conceived for the 
SYDEME recovery centre, is the first equipment 
of this type, built by Air Liquide Advanced 
Technologies. Biogas sales manager, Yannick 
Rouaud, said, “SYDEME gathers 14 inter-communal 
associations,over 291  communes. Its 385,000 
inhabitants sort 42,000 tonnes of biowaste per 
annum, which, thanks to the Méthavalor centre, 
will be recovered by the production of 5,500,000 
m3 of biogas, 8,000 tonnes of compost and 10,000 
m3 of liquid manure.” 
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A simple and efficient principle Air Liquide 
Advanced Technologies’ purifier won over the 
people at SYDEME thanks to its simple and 
effective operating principle. Biogas is pre-treated 
by condensation then adsorption, to remove water 
and sulphur compounds. Mathieu Lefebvre said, 
“The gas thus produced has the same properties 
as natural gas of fossil origin. It is 97% methane, 
2% CO2 and 1% nitrogen. And it is not much more 
expensive to produce. But it does have one major 
advantage: coming from organic waste, it is a local 
and renewable energy.”

A new sector in France, the injection of biomethane 
into the gas network or to fuel vehicles constitutes a 
new sector. Conscious of its industrial responsibility, 
Air Liquide Advanced Technologies has assisted 

the authorities and key players in the field, who 
are aiming at establishing a legal framework. A 
hundred projects are under feasibility study by Air 
Liquide. It is all the more important that the biogas 
sector will contribute to the objective of France’s 
Grenelle Environment  Forum, which targeted a 
23% share of green energy consumption by 2020.” 

Air Liquide offers turnkey solutions with various 
business models for biogas upgrading suited 
to your needs: purification, injection, cryogenic 
distillation, liquefaction. Our Air Liquide experts 
support you every step of the way, from the design 
phase to the delivery of the operational unit. 





Liquefaction Opens 
Up Other Avenues for 
Biomethane Recovery:

The liquefaction of biomethane (LBG) 
appears to be an appropriate solution 
to replace conventional fuels. With the 
same energy content than LNG, LBG can 
be a very interesting non fossil alternative 
for the developing market of NGVs (New 
Gas Vehicles), and can greatly contribute 
to protecting further the environment. 
In liquid form, biomethane is easy to 
transport to its point of use. Air Liquide 
offers industrial liquefaction units that 
are adapted to your needs.
 
Key technology benefits:
•	 Energy consumption is optimal
•	 Process is reliable and efficient
•	 Technology is well understood and 

well-managed

Sweden Lidkoping realization:

Contacts: 

AIR LIQUIDE MIDDLE EAST

Lauriane BERTRAND
IM Marketing Manager / Biogas Project

Phone: + 971 (4) 205 55 00 - Ext 34
Fax: + 971 56 206 99 78 

ASIA (EX JAPAN)

AIR LIQUIDE ADVANCED TECHNOLOGIES 
(CHINA) TRADING CO. LTD
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 http://www.youtube.com/
watch?v=Vsk6AnilIfs&list=-
PL40008AC070F834CC&index=2&fea-
ture=plpp_video



BIO-METHANE FOR 
TRANSPORTATION

Deteriorating air quality especially in the urban environment over the last 
decade has prompted a mass movement towards natural gas vehicles 
all over Asia. Countries including Thailand, Pakistan, India, China and 
Bangladesh have all embraced CNG as an alternative fuel, with increasing 
movements from the rest of the countries in Asia. Questions about 
energy security and the rising costs of petroleum further accelerated the 
adoption of CNG-NGVs. 

Globally, there are now over 11.3 million natural gas vehicles with over 
5.82 million of them in the Asia Pacific alone. The number of natural gas 
vehicles in the Asia Pacific grew at an average of 51% over the last 9 years 
and the trend is expected to continue until 2020. 

However, even with the mass adoption of CNG as a transportation fuel, 
emission levels from transportation still continue to climb in Asia. In a 
report by the World Bank, economic development and population 
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growth by themselves were found to be the culprit 
of the rapid rise of carbon dioxide emissions in 
China, India, Indonesia, South Korea, Malaysia, 
Pakistan, Sri Lanka and Thailand. Road transport 
had the lion’s share of carbon emissions in 2005, 
claiming 91.9 percent. Water transport followed 
with 4.8 percent. Air and rail transport accounted 
for 2.5 percent and 0.8 percent of carbon dioxide 
emissions respectively.

The initial emission gains achieved through 
the conversion of natural gas vehicles has been 
offset through an increase in the number of 
vehicles, the rapid growth of population and 
economic development. 

Could the Solution be Biogas?
Biogas typically refers to a gas produced by the 
biological breakdown of organic matter in the 
absence of oxygen. Biogas originates from biogenic 
material and is a type of bio-fuel.

One type of biogas is produced by anaerobic 
digestion or fermentation of biodegradable 
materials such as biomass, manure, sewage, 
municipal waste, green waste, plant material 
and energy crops. This type of biogas comprises 
primarily methane and carbon dioxide. The other 
principal type of biogas is wood gas which is 
created by gasification of wood or other biomass. 
This type of biogas is comprised 
primarily of nitrogen, hydrogen, 
and carbon monoxide, with trace 
amounts of methane.

The gases methane, hydrogen and carbon 
monoxide can be combusted or oxidized 
with oxygen. Air contains 21% oxygen. This 
energy release allows biogas to be used as 
a fuel. Biogas can be compressed, much like 
natural gas, and used to power motor vehicles 
and in the UK for example is estimated to 
have the potential to replace around 17% of 
vehicle fuel. Biogas is a renewable fuel, so it 
qualifies for renewable energy subsidies in 
some parts of the world.

The utilization of biogas for transportation 
in Europe has produced significant results 
and tests showed a reduction in emissions 
of 21.5%. (Base-case scenario investigated 
included: utilization of electricity from the 
grid; over-sizing heated digestion tanks to 
hold digestate in the winter period; vehicular 
efficiency 82% of that of a diesel vehicle; 
and no allowance for carbon sequestration.) 
The system can be further improved; using 
electricity from wind, improving digester 
configuration, and by using a vehicle 
optimized for gaseous fuel, produces 
reduction of 54%. Furthermore allowing for 
0.6 t carbon sequestration per hectare per 
annum, the reduction increased to 75%.
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BioMethane Compared to Other Fuels
The production of biogas and its adoption for transportation will 
produce much savings in carbon emissions if implemented well 
across the countries that are already heavily reliant on NGVs. 

The utilisation of biogas is being led by Europe, with the 
European Parliament (EP) on March 12, 2008, voting in favour of a 
proposal for the adoption of a directive on biogas. The European 
Commission was asked to prepare a proposal supporting 
injection of bio-methane into the natural gas grid, and suggested 
that ’green gas’ should enjoy similar benefits as those applicable 
for ’green electricity’. The EP also stressed the need for R & D 
funding, and highlighted that bio-methane could be used not 
only for heat and power generation, but also as a fuel for use in 
the transport sector.

Countries with ongoing commercial projects for the supply of bio-
methane as a vehicle fuel includes, Korea, China, India, Pakistan, 
Spain, France, Switzerland, Austria, Germany, United Kingdom, The 
Netherlands, Sweden, Norway, Iceland, Brazil and USA.
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Thailand
Thailand was introduced to the biogas technology in 1950 by 
Kasetsart University (KU), which continues to be a cooperating 
agency even today. The legal and financial support frameworks 
to increase renewable energy utilization was launched in 1992 
aiming for the country to depend less on imported energy, which 
at present accounted for 7% of GDP.

Biogas advisory unit (BAU) at Chiang Mai University, with a grant 
supported by the government under The National Energy Policy 
Office (NEPO), launched the National Biogas Dissemination 
Program for the medium and large scale livestock farms in October 
1995. A target of 50,000 m3 biogas system within 6 years, starting 
from 3,000 and 7,000 m3 in the first and the second year, with 
another 10,000 m3 annually in the following years is the goal of 
the programme.

For the immediate future, a 70,000 m3 dissemination programme 
is planned to be implemented with support from the National 
Energy Policy Office (NEPO) in Thailand. The Energy Conservation 
Fund (through the Renewable Energy Programme) aims to provide 
financial incentives, as well as awareness campaigns, in order to 
promote the generation of methane gas from agricultural wastes.

Vietnam
Biogas has been applied in Vietnam since 1960, but has never taken 
off on any large scale. Currently, Vietnam is realising less than five 
percent of their agricultural biogas potential. Cattle and poultry 
discharge about 73 million tonnes of solid waste annually in Vietnam 
and it is estimated that every tonne of waste creates 0.24 tonnes 
of carbon dioxide emissions. Treating the waste will not only solve 
environmental problems but also create a large source of energy. 

With the potential for creating 10 billion cubic metres of biogas from 
agriculture annually, Vietnam needs to develop the policies that 
favour the production of biogas. However, many challenges exist to 
the development of bio-gas on a large scale. One of the first things 
to address is people’s insufficient understanding of the environment 
and energy. Biogas R&D (research and development) activities also 
remain unsystematic and unplanned. There is also a need for the 
government to put in place laws and bylaws on renewable energy, 
which are a legal framework for biogas development. Particularly, 
the government needs to consider the policies on finance, price 
subsidization and preferential loans.
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India
Since the introduction of bio-gas to India in the 1930s, over 
2.5 million biogas plants have been built in India, with the 
potential to deploy over 10 million more. 

The government views biogas technology as a vehicle to 
reduce rural poverty, and as a tool in part of a wider drive 
for rural development. Alternative energy options are 
promoted by The Indian Renewable Energy Development 
Agency (IREDA), which operates under the Ministry of 
Non-Conventional Energy Sources (MNES). To promote 
and disseminate information about biogas technology 
specifically, the government has organised the National 
Project on Biogas Development nation-wide, and several 
NGO’s have been active in implementing the programme 
on the ground. Active dissemination is also undertaken 
by the Khadi and Village Industries Commission (KVIC), in 
the context of rural development from small-scale income 
generating opportunities.

Biogas as an Alternative Transportation Fuel
The technology exists 
today for the mass 
adoption of biogas 
as an alternative  
transportation fuel 
and we must continue 
to push for the 
implementation of 
programmes to 
increase the supply 
of bio-gas in Asia. 
The burning of 
fossil natural gas, while cleaner as compared to 
petroleum, still places considerable strain on the 
environment and is not sustainable in the long run. 
Many countries, including Pakistan and Bangladesh, 
are already facing the problem of gas shortages. 
One of the solutions technologically available now 
would be to create bio-methane to inject into the 
natural gas grid in order to boost supply. 

One of the largest contributors to transportation 
emissions is commercial vehicles with high mileage, 
like those used in the trucking and freight industries. 
Conversion of these vehicles to gas or even dual fuel 
engines continue to offer the largest reductions in 
air pollution in urban areas. Operationally, dual fuel 

engines offer a very attractive choice in long haulage 
goods. It can reduce the cost of operations through 
a reduction in fuel costs, and still use diesel as an 
alternative when it is in areas with no natural gas 
stations. Carbon emission savings when running on 
bio-methane could be as high as 80%. Within Asia, 
many countries are already targeting this industry 
for CNG growth, with Japan taking policy actions 
towards the promotion of the use of CNG for long-
haulage trucks. Thailand, Vietnam, Indonesia and 
China are also in the midst of considering or working 
out systems to encourage this growth. 
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UPGRADING BIOGAS 
WITH SPAGHETTI?

In the future, biogas will play an increasingly larger role as an 
environmentally sound and domestic source of energy. 

Specialists from Evonik have developed highly selective polymer 
membranes for the refining and scrubbing of the gases: the SEPURAN 
Green membrane.. The pilot plant that has been in operation in 
Neukirchen (Austria) since February 2011 has proven that the 
membranes are reliable and cost-effective for converting raw gas 
into ultrapure biomethane, which can be fed directly into a gas grid 
or can be used for CNG.

Biogas is an eco-friendly energy source that is becoming increasingly 
important in today‘s energy supply. It can be used to generate power 
or heat or as a fuel, and provides a high energy yield per square 
meter of land. But an extensive upgrading and purification process 
is required before biogas is fed into the natural gas grid. The highly 
selective polymer membranes from Evonik convert raw biogas 
simply and efficiently into highly pure biomethane. This increases 
yield and conserves valuable resources.



How does biogas 
come into 
existence? 
Biogas is created by the 
microbial fermentation of 
renewable raw materials such as 
corn, but also of sludge, liquid 
waste, agricultural and green 
waste. During fermentation 
then, microorganisms convert 
the carbohydrates, proteins, and 
fats of plants, liquid manure, 
or sludge, under anaerobic 
conditions, into the primary 
products methane and carbon 
dioxide. The composition of the 
gases depends largely on the 
substrate and the operating 
mode of the digester. The 
methane content is always 
valuable: the higher the 
methane content, the higher 
the energy content of the gas. 

Conventionally and historically, 
biogas has been turned into 
electricity right where it is 
produced. Only as much as 40 
percent of the energy content 
can be used as electricity, 
however. And it is extremely 
rare for the heat generated 
in the process to be recycled 
sufficiently. On the other hand, 
if the gas is fed into the grid, 
more than 90% of the energy 
content can be used.

Separation of CO2 is 
key for biogas refining.  
Before the biogas can be fed into 
the grid or used for other purposes, 
it has to be thoroughly cleaned, 
dried, and refined. Hydrogen sulfide 
and ammonia, for example, must 
be removed to prevent corrosion 
in engines and downstream 
components such as heat exchangers. 
Also, water vapor in the biogas can 
condense and lead to corrosion. This 
is why the raw gas is dried. The most 
important step however, in refining 
is the separation of the carbon 
dioxide. CO2 is not combustible and, 
therefore, reduces the heat value. 

Conventional 
refining technologies 
unsuitable for a future 
local energy supply 
system.
A variety of processes for separating 
CO2 have become established on 
the market in recent years, such as 
pressure-swing adsorption process or 

pressure water washing or also 
the amine washing method. 
All these processes require 
huge energy, processing aids, 
and auxiliary chemicals. They 
create waste and wastewater.

In contrast to that, the 
membrane technology of 
Evonik has created a higher 
efficient gas upgrading 
membrane technology with 
its product SEPURAN Green, 
a polymer membrane. Gas 
separation with polymer 
membranes exploits the fact 
that gas molecules vary in size 
and solubility in the polymers. 
This applies especially to the 
refining of biogas: Because 
CO2 molecules are smaller than 
methane molecules and also 
dissolve better in polymers, 
they can pass through the 
micropores of the membrane 
far more quickly. Consequently, 
the methane collects on the 
the high-pressure side of the 
membrane, while water vapor, 
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ammonia, hydrogen sulfide and most of the CO2 
pass through the “molecular sieve”. Because the 
methane-rich gas is removed on the high-pressure 
side, it also requires no further condensing.

Since early 2011, Evonik has operated a pilot plant 
for biogas refining in Neukirchenan der Vöckla 
in Austria. The raw gas is sourced from a farmer’s 
fermentation plant, which generates biogas from 
renewable raw materials. Within the framework of 
the GIZ project BIOMETEC, biomethane generation 
through Fiber Membrane Technology in China, this 
pilot plant was successfully shipped to China now 
in summer 2013 and is currently operated in the 
province of Shandong. 

The refining capacity of the pilot plant is 10 Nm3/h. 
The raw gas arrives from the fermentation plant as a 
mixture of CO2, methane, and the typical secondary 
components, and is first desulfurized with activated 
coal, filtered, and pre-dried. This ensures that no 
condensate forms on the membrane and that no 
particles or sulfur compounds can deposit on the 
membrane. The pre-scrubbed gas is then drawn into 
an oil-free compressor and can be then compressed. 

Evonik cooperates with partners in plant 
engineering  who develop superior process 
solutions for biogas separation. In comparison 
to the conventional technologies, the system 
solutions offer several advantages such as 

reduced operating costs, lower investements, 
lower space requirements and shorter 
installation times.  Neither chemicals nor an 
additional drying step are required. The Evonik 
SEPURAN Green technology integrated in 
systems solutions are simple to operate and  can 
be used flexibly and in modular fashions. 

In 2012, several references have been built and 
have been since then running, as in Poundbury, 
UK with a capacity of 650nm3/h, in Sachsendorf, 
Germany, with a capacity of 150 Nm3/h, in Pratteln, 
Switzerland, with a capacity of 210 Nm3/h and in 
Zeven, Germany with a capacity of 250 Nm3/h.

In 2013, Evonik has started its global rollout for its 
SEPURAN Green to cooperate with partners in North 
America, China, South East Asia and Brazil, and has 
set up more than 20 installations worldwide.

Evonik, the creative industrial group from Germany, is one 
of the world leaders in specialty chemicals. Focussing on the 
key megatrends health, nutrition, resource efficiency and 
globalization, Evonik offers commercially viable ideas on how 
to utilize resources more efficiently.

In South East Asia, Australia & New Zealand, Evonik has been 
active since the 1920s. Today we manage several offices and 
manufacturing sites - each site with a different focus and 
expertise enabling us to pursue a close collaboration with our 
customers.



WHAT IS IT WITH 
BIOGAS?
A discussion of the relatively 
slow growth of biogas at the 
many palm oil mills of Malaysia 
and Indonesia 
Biogas projects at palm oil mills are often viewed 
with caution by mill operators, perhaps unwilling 
to be distracted from higher priority tasks at 
hand, combined with the uncertainty of changing 
obligations and business conditions. It remains 
true that the beneficial use of biogas in Malaysia 
and Indonesia occurs at a relatively low proportion 
of possible sites.

Occasionally a biogas project is trumpeted for 
its environment credential or for seemingly 
spectacular savings. Usually the truth is more 
ordinary. Martin Campbell-Board, who has been 
involved in industrial-scale biogas in SE Asia 
over the last 10 years, kicks the can around some 
of the issues.

An unsustainable diet of 
carrot?
At one time income from the sale of CERs 
was an attractive carrot for a biogas project, 
although a carrot grasped with difficulty. 
Readers of “The Tale of Peter Rabbit” will know 
that Mr McGregor’s garden, laden as it was with 
vegetables, was no playground for a rabbit: 
Peter Rabbit’s coat and shoes were left behind 
and given to a scarecrow. Now with reduced 
demand and a generous supply, market prices 
for CERs are so low as to make the CDM process 
not worth the considerable administrative effort 
and consultant cost.  Possibly decision-makers 
are waiting to see if the situation changes.

Industry authorities such as the RSPO have held off 
from a formal position about methane capture at 
palm oil mills in order to not interfere with the CDM 
additionality test, the combination now creating a 
motivation vacuum.

A methane capture project at a palm oil mill clearly 
improves the sustainability and carbon foot-print 
of the mill and plantation, and is broadly seen 
as a meritable activity. However, sustainability 
conversations often happen in rooms separate 
from business conversations. Business responds to 
what is compelling. 

In some cases the requirements for market 
acceptance of palm oil or biodiesel make a 
compelling case. Savings in mill and plantation 
diesel may be clearly enough to put biogas on to a 
business decision agenda.
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It may be that other factors begin to make biogas 
projects more generally compelling. Factory 
license requirements, national standards, 
industry organisation inspections and reviews, 
plantation lease agreements are all examples 
of levers that national authorities and industry 
bodies are considering.

A problem that is not a 
problem
Biogas technology itself is not a problem, and cost 
is not a major factor. The technology exists already 
in forms that are reliable and cost-effective enough 
to achieve biogas project returns of between 10 
and 20%, and in some cases more. A 5 year payback 
period is a reasonable expectation. 

While there are certainly plenty of examples of 
failed or substandard biogas technology to be 
found, nevertheless the technology is mature 
enough not to need demonstration funding or 
direct subsidy, and the nice-to-have carbon credit 
revenue is not essential. All encouragements are 
gratefully accepted. It must be said however that 
the main requirement for a biogas project is effort. 

Matching the task with the 
interest
It is estimated that a biogas project at a palm oil mill 
selling electricity to the grid could generate sales equal 
to about 4% of the gross revenue of the palm oil mill. 
This is a relatively small amount, and understandably 
a corporate executive, owner or busy manager may 
not be enthusiastic about getting their hands and 
reputations dirty messing around with an unfamiliar 
biogas project. 

From an investment perspective, returns may 
be below the desired investment threshold, and 
the uncertainties exceed what many are willing 
to contemplate.

Banks are reluctant to take project risk on a biogas 
project. (If countries with funds available would care to 
place some in an organisation able to oversee projects, 
backed up with suitable administrative, technical and 

financial control, that would indeed be helpful.)

Electricity from biogas is also not usually 
compelling for the organisation responsible for 
the national grid. A few percent of the national 
grid could be met by many diversely-located 
biogas engines at palm oil mills. Agreements with 
large independent power producers are already 
in place, and take less effort to develop per MW 
capacity. Often suitable local infrastructure is 
not in place, and the effort required exceeds the 
perceived value to the organisation.

However, there are people who are interested 
and willing to get their hands dirty, often 
local people or young engineers, and there 
are benefits to local people who may not even 
appreciate what is feasible. It is not especially 
difficult to build mini-grids to villages and small 
towns. The availability of inexpensive local 
electricity may play a role in reducing the tides 
of internal immigration to main centres. 

An organisational challenge is to shift the burden 
of effort to those who gain the modest rewards.

What are some options?
From a palm oil miller’s perspective, there are there 
are various approaches or strategies with respect 
to methane capture.

Waiting for advantage 
One approach is to do nothing in the meantime. It 
is possible that the feed-in tariff will rise, that the 
grid will advance to the mill gate, that technology 
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costs will fall, that low-cost finance, grants or aid 
will be available, or that some form of carbon credit 
will be re-incarnated. 

A downside of this approach is that competitors 
may move ahead and gain advantages, another 
is simply that the potential savings or income 
from a project are not realised: they remain a 
future possibility.

Get started and move slowly
Making a start may meet external requirements. 
Progress need not be rapid, especially if staff 
have other responsibilities. The use of gas can be 
configured to suit evolving circumstances.

Minimum response
One approach to a methane capture project is to 
cover a pond, add the minimum of equipment 
and flare biogas, with possibly a small amount of 
electricity generated. A similar approach is to use 
minimum tank sizes. This approach typically has 
operational issues, and might generate about 25% 
of the biogas that could be generated. 

A disadvantage of a minimal response is that later 
when more opportunities present themselves, 
substantial reconfiguration is required.

Mid-range response
A biogas plant sized to ensure ease of operation and 
avoidance of overloading, while not incorporating 
features to achieve maximum conversion, would 
allow scope for later improvement. Demonstrating 
significant excess flared gas prompts consideration 
of more valuable uses.

Additional mill processes
With a local source of lower cost electricity, various 
technologies may become viable, such as fibre 
processing, additional equipment to maximize oil 
extraction rate, single-mill kernel crushing plants, 
small refineries, solvent extraction, high rate/high 
quality compost production and high-performance 
effluent treatment for river discharge. 

In some cases additional projects qualify for 
tax concessions, and a linked biogas project 

undertaken at the same time can qualify for the 
same concession.

Sludge Oil
When a low gas yield is all that is required, the 
additional income from sludge oil collection may 
as well be retained. Later if a more profitable use 
of the gas is developed, POME can be added to the 
biogas process directly.

Grid Sales
This standard project configuration, when 
connection conditions allow and when followed 
to logical economic conclusions, achieves best 
results when the gas output and number of 
engines is as large as possible. Waste directly 
from the mill would be used. Decanter cake (if 
any) would be incorporated. EFB pressing would 
be practiced, and techniques to maximize 
conversion deployed. From larger mills a 4 MWe 
installation could be considered.

Self-managed construction
The minimum cost for a methane capture project 
comes from an approach that uses company staff 
and as many local contractors as feasible to deliver 
the project. The number of company staff involved 
need not be large.

EPC construction
Agreeing a fixed cost and then turning over 
risks and issues to an experienced contractor 
is an attractive option, especially if conditions 
are relatively standard. Of course a margin over 
the actual cost of probably around 20% must be 
paid. A low fixed price may be seen as a “win”, 
although if the contractor has made a mistake and 
underestimated or misinterpreted requirements, 
conflict and compromise is inevitable.

There are some disadvantages in the approach, 
for example if the agreement is performance 
or standards based, then component quality is 
under the control of the contractor. Designs would 
necessarily be identical to other projects, therefore 
both favorable and unfavorable site factors are 
possibly not allowed for: potential savings can 
be lost and potential problems ignored. An EPC 
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contract is reliant on the specified input conditions, 
and any variation provides grounds for overall 
performance promises to fall short or for variation 
costs at ransom prices. Ownership by site staff can 
take much longer to develop, and may not occur 
at all if there are operating problems. Everything is 
always the contractors fault or responsibility. 

Self-interest determines that once the price is 
agreed, the contractor’s main focus is on getting 
paid and maximizing their margin. That is not 
necessarily a bad attitude, as a good result is 
in everybody’s interest, but it is likely to affect 
equipment scope and choice. Choices with low 
capital cost and higher operating or maintenance 
costs are often made, and risk management 
features may be left out altogether.

Investor construction, total project
A project developer may be interested to take 
complete responsibility for a project. To finalise 
this approach, many agreements are required for 
power purchase, land use, waste supply and return, 
local authority permissions, as well as components 
of the developer’s finance package. There may be 
a project operating company (POC) and either 
a fixed fee or a percentage of the POC operating 
profit may flow to the site owner.

A clear advantage is that mill owners, who may have 
other interests, do not need to concern themselves 
about anything more than the terms of the initial 
agreement. However the costs and overheads to 
the investor are much higher than the costs to a mill 
for doing the same scope of work as they must be 
a stand-alone enterprise. The return on investment 
expectations are also usually substantial, and the 
resulting benefits to the mill owner are not much, 
although still a return for no outlay. There is a loss 
of opportunity.

Investor construction, electricity 
generation
Sometimes it makes sense for a mill to take care 
of biogas generation, and make the excess gas 
available to an investor who then independently 
gets to deal with the local power authorities. The 
investor’s gas engine facility need not be on the 

mill property, as compressing gas for a journey of 
5 – 10 km is feasible and can be cheaper than an 
electricity connection to the same destination.

Centralised processing
In a few locations it may make sense to draw 
POME from two or more locations that are not far 
apart. The economies of scale, especially with gas 
engines and grid connection, would be significant. 
Competing mills co-operating to share resources 
may be awkward.

Co-development with an energy user
Working with an energy-consuming partner 
or business unit can make sense in a few 
applications. Saw mills, paper mills, refrigeration, 
resort and any agricultural product processing 
all benefit from locally-sourced energy at lowest 
possible cost. The direct electricity operating 
cost of an efficient biogas and electricity facility 
is about 3 cents per kWhr.

Food security would be improved and the 
possibility of transporting food to city markets 
would be much enhances if a cold chain was begun 
in a village where the products are grown.

Upgrading and compressing biogas for delivery by 
pipeline or tanker may make sense in a few applications. 

The energy partner may also use biogas or biomass 
made available by the use of biogas at a palm oil 
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mill, or a combination. Thus the energy partner 
could be a refinery some distance from the mill.

Boiler fuel replacement, existing boiler
In a few cases biogas has been delivered to a 
boiler. One motive may be that under CDM rules 
the use of biogas in a boiler has no penalty, 
unlike in a flare which has a 50% or a 90% penalty. 
Thermal efficiency from biogas combustion 
in a biomass boiler is low, nevertheless some 
savings of biomass may be made. There is a risk 
of explosion and great care must be taken with 
robust burner control mechanisms.

Boiler fuel replacement, new boiler
A more efficient option would be to use a package 
boiler designed for gas. The higher the steam 
pressure, the higher the energy efficiency of the 
combined electricity generation and sterilising 
operation. On the other hand, a package fire-tube 
boiler is a low cost option for generating steriliser 
steam at 3 bar or so.

Indirect Boiler Fuel replacement
With a relatively low cost electricity supply, it 
becomes possible to more closely link biomass 
boiler operation with the specific demands for 
steriliser steam, and let the gas engine handle 
more of the mill electrical load. This means boiler 
starting and stopping times may be reduced, 
and it also means that an old boiler may have its 
operating lifespan extended by being able to 
operate at lower pressure.

Power Management Integration
It is possible to integrate management of steam 
turbines, biogas generators, diesel generator and 
loads under a single programmed digital controller. 
This allows flexible automatic management of unusual 
situations (e.g. protecting a trip from cascading and 
shutting down everything)  and also allows export 
of more power to the grid to include steam turbine 
power, so that more power may be available than 
simply from a gas engine installation.

Choice of Gas Engines
There is a choice between high-efficiency engines 

and low cost engines. The high-efficiency engines 
are designed to participate in the European biogas 
power generation market, where small differences 
in efficiency make a notable difference in long-
term payback. These units are also generally 
selected for SE Asian applications, although various 
factors such as environment (higher ambient 
temperatures, dust)  grid stability, and relative 
availability of technical support and monitoring do 
tend to result in additional engine downtime. Any 
application where power is sold to a grid should 
have these types of engines. The lost opportunity 
cost of unplanned engine downtime (if any) usually 
outweighs the cost of parts and service.

These engines may be containerised and tested, 
ready to connect to gas and power, or may come 
bare with separate radiators, exhaust, control 
panels and ventilation fans which can be installed 
by the site, or may be installed by the local agent 
who may also offer service contracts.

If there is plenty of surplus gas then efficiency 
becomes less important, and if also engine uptime 
is not essential, and especially if the loads required 
are say 600 kW or less, a low cost engine may be 
considered. A capable mechanic on site would be 
a prerequisite.

Biogas Upgrading
Biogas may be upgraded to use in vehicles, where 
natural gas is a common fuel. It is an approach suitable 
to a mill, as vehicles go and return to a central location.
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Biogas upgrading is widely done in Europe. The 
main issue in SE Asia is to find ways to reduce the 
technology cost. In some cases subsidy of natural 
gas prices is a disincentive. Another disadvantage 
is that a complete set of biogas + upgrading + 
compression + storage + vehicles is necessary 
before the benefits are obtained.

There will for some time be a global availability 
of low cost natural gas as LNG, which will both 
encourage the use of CNG as a fuel, and set a 
steady and relatively low benchmark. The LNG 
will be available in those main centres that have 
suitable bulk facilities. Vehicles that use CNG 
will be readily available.

Various Add-on Technologies
Most supplementary technologies would not be of 
interest to a more remote palm oil mill, however in 
some circumstances they may have application.

Gas Engine Cogeneration
Waste heat is available from the exhaust stack at 
say 200 C. Waste heat from the water circuit at 80 
C is valuable in a cold climate for digester heating 
but less likely to be required in SE Asia.

Ammonia Absorption Refrigeration
The exhaust gas is able to drive a compact 
package ammonia absorption unit, which finds 
application in commercial buildings for air 
conditioning etc. The unit could be used to cool 
offices or industrial premises, or to drive chilled 
water unit for gas drying.

Salt-based Absorption Refrigeration
Lithium Bromide-based units are driven by 
lower-grade waste heat. Large units could drive 
chilling suitable for refining and fractionation 
of edible oils. They are relatively bulky, but have 
low power requirements.

Organic Rankine Cycle
Like a condensing steam turbine but using 
organic fluids, an ORC unit is capable of extracting 
additional energy from waste heat. Generally an 
attractive payback would require a FiT at the upper 
end of the scale, as in Europe.

Small gas turbines
These are used for domestic and commercial 
buildings where hot water and electricity are both 
required, and where quiet operation is highly 
desirable, such as in a resort. They are installed on 
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oil and gas rigs as they can operate on low quality 
gas. They are capable of installation in power banks, 
and offer long running and low maintenance. 
Currently the capital cost and lower electricity-
only efficiency means they probably have little or 
no application at a palm oil mill. A Stirling engine 
falls into a similar category, quiet and reliable but 
low electrical output and not efficient from an 
electricity-only perspective.

Electric Vehicles
It would be interesting to see the newer electric 
vehicles being used in mill areas, e.g. as a utility 
vehicle for office staff and school vans. There are 
EFB loaders that use hydraulic power and thus 
electricity rather than diesel. There do not appear 
to be suitable FFB-carrying electric trucks available 

Drying
Compost, decanter cake and dewatered sludge 
may be drier using biogas. 
Dry product may be 
bagged and would be much 
lighter for delivery into the 
plantation.

To conclude, further   looking under the 
rocks of obstacles, will no doubt find more 
opportunities. A quotation:  “There is enough 
commercial financing to meet global clean energy 
needs if the barriers to adopting new technologies 
can be removed”  (World Bank); and a science joke:

 “Never trust an   
 atom. They make 
 up everything.”
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A “VIRTUAL” PIPELINE 
FOR BIOGAS

Why are resources never where 
you need them?
This is especially true for biogas. Sources for the 
production of biogas are all too often too far away 
in some remote corner to matter to the users of 
methane, and without a reliable, cost effective 
manner of transporting the gas; biogas is just 
another waste to deal with.

As plantations, landfills and wastewater treatment 
plants are often in remote, inaccessible locations, 
building pipelines to access the biogas produced 
in these locations are often uneconomical, or just 
simply impossible. Even if there was a gas pipeline 
nearby, there are still no regulations permitting the 
injection of natural gas directly into the gas grid in 
most countries in Asia. 

Can the virtual pipeline employed in the CNG 
industry be the solution?

The Virtual Pipeline
The virtual pipeline is an alternative method of 
transporting natural gas to places where there 
are no pipeline networks available. It is based on 
a modular system of compression or liquefaction, 
transport and decompression and/or regasification 
of natural gas, which industries, gas stations and 
other users can utilize. In virtual pipelines, the 
compressed or liquefied natural gas is transported 
with storage modules and can reach remote 
locations through various modes of transportation, 
be it by trucks, boats, or rail. 

The CNG industry supplying natural gas to gas 
stations, industries and power plants have long 
been using this system to transport the natural gas 
to the end users when there is no pipeline access. 
When the natural gas reaches its destination, the 
storage module is connected to a decompression 
or regasification unit for ready consumption. The 
greatest advantage in using a virtual pipeline 
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system is that the amount of natural gas 
transported can vary according to the 
needs of the customers, and can reach 
remote locations where connection by 
pipeline is prohibitively high. 

Physical pipelines can be expensive and 
time-consuming to build. Depending on 
the distance as well as the demand for gas, 
some pipelines are also not economically 
feasible to build and maintain. 
Consequently, many prospective users 
are stranded and do not have access to 
natural gas via pipelines. Even where 
plans exist to get pipeline service, such 
access may be years away, resulting in 
higher energy costs when diesel or other 
alternatives are being used. 

Drawing lessons from the CNG industry, 
biogas can be transported from 
production points in remote locations 
to where they are needed through the 
deployment of a virtual pipeline network. 

Currently, compressed state natural gas, or 
Compressed Natural Gas (CNG) is the most 
common means of transportation through 
the virtual-pipeline system. Natural gas is 
processed and conditioned for transport 

at environmental temperatures by 
compressing the natural gas to a pressure 
of 200 – 250 bar, with a volume reduction 
of up to 225 times the volume occupied 
under standard conditions. 

This system has already been successfully 
implemented through the region and the 
technology is already matured and readily 
available. Thailand, Malaysia, Vietnam, 
Indonesia, and China has thriving CNG 
markets for the NGV fleets and these are 
usually served by the virtual-pipeline 
system as urban development has made 
it impossible to build pipelines to NGV 
stations in the city.

Application to Biogas
As stated earlier, biogas production is 
predominantly done in places where 
the waste material/feedstock is readily 
available, such as a palm oil plantation or 
a animal husbandry farm. Unfortunately 
for the transportation of biogas produced, 
these production facilities are often remote 
and spread out over a huge geography, 
making it uneconomical to build pipelines 
to access these production facilities. 

Edition 01 - Page 50



By applying a virtual-pipeline system, biogas 
producers can economically transport biogas to 
industries and facilities that requires them most, 
developing new markets for biogas. Upgraded 
biogas has the same chemical composition (CH4) 
as methane, and methane is a feedstock in many 
industrial processes. 

The figure below illustrates the virtual-pipeline 
application to biogas:

Microbes break down organic waste material 
and biogas is produced. Depending on the 
composition of the organic waste material, the 
biogas produced is typically a combination of 
methane (CH4), hydrogen sulfide (H2S), carbon 
dioxide (CO2), and water vapour (H2O).

Anaerobic Digestion 
produces biogas

Biogas is upgraded to
Bio-methane

Bio-methane is 
compressed into CBG

CBG is stored in Modules 
to be transported

Modules are transported by Land or Sea

CBG is decompressed for End-User Use
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Biogas produced directly from the anaerobic 
digester then need to be cleaned and dried before 
transportation. “Cleaning” or upgrading the gas 
removes the corrosive hydrogen sulfide, carbon 
dioxide and water leaving you with methane 
gas. The composition of methane gas in the end 
product can be tweaked to match the composition 
of the country’s pipeline gas if necessary. 

The methane (CH4) is then compressed and stored 
in CNG tanks at high pressure. The CNG tanks are 
typically contained in a module that can be picked 
up by a truck to be transported by road or by barges 
down the waterways. The advantage of using a 
modular system is that empty modules can be 
placed at the biogas production site while the full 
ones are being transported, reducing idling time. 
For some modules, the compressor is built into the 
truck, which is especially useful if the volume of 
gas produced is not significant enough to warrant 
installing a compressor on-site. 

The modules are then transported either directly 
to the end user, which can be an industrial 
facility, a power plant, or CNG gas station and 
deposited. Empty modules are then picked up 
and the truck makes another run to another 
biogas production facility. 

The Future for Virtual Pipeline 
Applications to Biogas
There are many uses for biogas (which is essentially 
natural gas) and through the virtual-pipeline 
system, biogas can reach places where it is needed 
most and not be confined to the perimeters of its 
production facilities.

The ultimate goal is for regulations to catch up 
and allow for the direct injection of biogas into 
the main gas grid. Chemically, biogas has the same 
composition as natural gas and can be easily mixed 
to the exact composition as pipeline gas in the 
operating country. 

However, the future of biogas will depend very 
much on the future of subsidies in the region. 
Subsidies are artificially depressing the commercial 

price of natural gas and this has a direct impact on 
the adoption of the virtual-pipeline system for bio-
methane. Should subsidies be removed, the high 
price of gas (USD15 per MMBTU, Jan 2014) would 
make the production of bio-methane a highly 
profitable commercial venture and encourage 
greater participation from plantations and farms, 
which have so far, shunned biogas production as it 
is not their core business. 

Government policies and directives will also 
have a large impact on the further development 
of bio-methane and its subsequent need for its 
transportation. Government policies in Malaysia 
and Indonesia already makes it compulsory for palm 
oil mills to install methane-reactors to minimize 
their environmental impact and emissions. With 
the virtual-pipeline system, it will become easier to 
find markets for the biogas produced.  Government 
policies and guidelines in Thailand play a large part 
in encouraging their national oil company, PTT plc, 
to adopt bio-methane as a fuel for their vehicles. 
Currently being tested in Chiangmai, the project 
can easily be expanded nation-wide, reducing 
Thailand’s import bill on natural gas. 

Bio-methane gathered centrally can also be 
liquefied into liquefied biogas (LBG) and exported 
to energy hungry countries like Japan and Korea. It 
can also further be processed into dimethylic ether 
(DME) and exported or used as an LPG replacement 
fuel domestically. As a renewable energy, the 
prospects for Biogas are limitless. However, as an 
emerging industry, government policies and the 
will to implement them will have a very big impact 
on the shape of the industry in the years to come.
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WOULD NEW COMMERCIAL
OPPORTUNITIES SPUR

THE GROWTH OF BIOGAS
IN THE REGION?



BIOGAS GAINS GROUND 
IN SOUTH EAST ASIA
Special Show 
Report: 
Biogas Asia Pacific 
Forum 2013
The 2nd Annual Biogas 
Asia Pacific Forum was 
successfully convened from 
the 12 – 14 June 2013 at the  
JW Marriott Hotel in Kuala 
Lumpur Malaysia. Over 193 
participants from 11 countries 
came together over 2 days to 
discuss the future of biogas in 
Asia with a focus on making 
biogas commercially viable. 
The forum is co-organized by 
the Malaysian Biotechnology 
Corporation Sdn Bhd 
(BiotechCorp), which is the lead agency under the 
Ministry of Science, Technology and Innovation 
(MOSTI) to develop the biotechnology sector in 
Malaysia in line with the key developments of the 
National Biotechnology Policy and the Bioeconomy 
Transformation Programme (BTP). The forum is 
also support by the Ministry of Energy, Green 
Technology and Water (KeTTHA) in Malaysia.

Biogas in Malaysia was largely driven as CDM 
projects and financed through the carbon credits. 
However, with carbon prices as low as they are now 
and for the foreseeable future, it will not be a big 
driver for the development of biogas projects in the 
region. For biogas as an industry to prosper, more 
high value uses for biogas need to be explored and 
the economics worked out to deliver commercially 
viable biogas projects. The conference explored 
this on many aspects using case studies and expert 
presentations to give delegates a comprehensive 
development picture for biogas in the region. 

As an overview, development in biogas across 
the region has progressed in differing degrees 
with Thailand having one of the most progressive 
policy framework for the development of biogas as 
showcased by Thailand’s clear direction in biogas 
generation and usage. In Thailand, biogas is being 
upgraded to biomethane and used for a variety 
of purposes including as a vehicular fuel and 
industrial feed gas. The project by the Universal 
Absorbent and Chemicals PLC (UAC) in Thailand 
has been widely credited in Thailand and the 
project is generating good ROI through the sales of 
biomethane to PTT in Chiangmai to power Natural 
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Gas Vehicles. In fact, the project is profitable 
enough for UAC to develop a further 20 projects.

Malaysia encourages the generation of 
electricity through biogas with feed-in tariffs. 
However, unlike the solar tariffs, take-up for the 
biogas quota has been low and often unused. 
Palm Oil Plantations, the biggest generator 
of biogas at the moment are often located far 
from the grid and it will be hard to benefit from 
the current feed-in tariff regime. Participants 
are calling for a review of the feed-in tariffs for 
biogas electricity generation in Malaysia in order 
to encourage more participation in projects. 
Currently, much of the biogas generated is 
simply flared. 

Indonesia is currently also on the verge of picking 
up on their biogas initiatives. Again, palm oil 
plantations seem to be the biggest source of 
projects in Indonesia at the moment. Despite 
policies and incentives aimed at encouraging 
the growth of biogas projects, biogas as a 
whole has not taken root and is not popular. 
Speakers talking about Indonesia site the lack 
of suitable investors and plantation owners that 
are lukewarm to the idea of establishing biogas 
plants within their operations as reasons for the 
low take-up rate. However, all is positive that 
things will pick up. 

Organized for the 2nd time by 
the International Clean Energy 
and Sustainability Network 
(ICESN), the director, Vincent 
Choy, opened the Biogas Asia 
Pacific Forum by reiterating the 
goals of the conference: To create 
a sustainable ecosystem for the 
development of biogas through 
the commercialization of the 
biogas economy. Projects with 
high ROI and IRRs are already in 
existence all over the world and 
it is for the biogas community 
to communicate, market and 
develop further adoption of biogas 
technology. Waste to useful energy 

can help to alleviate global warming, 
pollution and provide distributed energy 
for all, and we have the responsibility to 
encourage and nurture its development 
into a fully self-sustaining eco-system. The 
Biogas Asia Pacific Forum will provide the 
framework for the annual networking of 
the industry and will continue to expand to 
bring in project developers to listen to and 
evaluate the advantages of developing 
biogas as part of their value chain. 

YBhg Dato’ Dr Mohd Nazlee Kamal, 
CEO of the co-organizer the Malaysian 
BioTechnology Corporation then officially 
opened the Biogas Asia Pacific Forum 
2013 with his welcome address. Malaysia is 
committed to the continued development 
of biotechnologies, with biogas being 
a critical component of the bioenergy 
policy that Malaysia has adopted. He 
welcomed all participants to continue to 
explore better ways of tapping into and 
generating biogas resources and to use 
Malaysia as a hub for the deployment and 
development of such technologies.

Adhi Erlangga, Country Manager of PT 
ASIA BIOGAS INDONESIA spoke on behalf 
of the Indonesian Palm Oil Plantation 
who could not make the meeting due to 
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a family emergency. He shared with us Indonesia’s 
perspective on the future of biogas in the palm oil 
plantation industry. Given Palm Oil’s significance 
in Indonesia, the potential for biogas power 
generation in Indonesia is huge. According to Adhi, 
Indonesia’s Palm Oil Production in 2012 is around 
23.5 million tons, which translates to over 550MW 
of electricity potential from Palm Oil Waste Water. 
However, he notes that many challenges still face 
the industry in Indonesia, one of which is the lack 
of interest from plantation owners. Plantations 
are largely self-sufficient in power and highly 
profitable businesses, making biogas projects 
more of a footnote and making it hard to convince 
plantation owners to invest. The availability of 
external investors would make the projects more 
appealing and Adhi encouraged all the participants 
to invest in Indonesia. 

Following Adhi’s presentation, Zainuri Busu, 
Head of the Biomass Department in FELDA Palm 
Industries Sdn Bhd (FPI) took the stage to speak 
about FELDA’s experiences in implementing 
biogas based rural electrification projects. FELDA 
Palm Industries Sdn Bhd is an agency under the 
Federal Land Development Authority (FELDA) 
that is principally engaged in purchasing and 
processing of Fresh Fruit Bunches from FELDA 
schemes, estates owned by the FELDA group 
and external suppliers. FPI outlined the success 
factors, lessons learned and challenges of their 
biogas rural electrification project in KS Umas, 
Twau, Sabah. The project supplies electricity to 
the Felda Engineering Services Sdn Bhd (FESSB) 
at about 0.80-1.0MWe for distribution to Felda 
Umas’s Settlement area (5km away).

After the coffee break, Dr. Peter Lau, Region Gas 
Electric Power General Manager, from Caterpillar 
Inc spoke about how to maximize the success of 
methane to electricity. Key considerations when 
it comes to choosing engines were explained and 
delegates were given a detailed explanation of 
what goes into making their biogas projects viable 
as electricity projects. Peter’s colleague, Steve J 
Szymanki, then spoke about Project Financing and 
the key considerations that financiers look out for 
when investing in or lending money to potential 
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projects.  He also explained that Caterpillar Power Finance 
stands ready to provide the financing for upcoming biogas 
electrification projects.

Thailand
We next turned out attention on to Thailand. Jariya Budnard, 
Engineer, Biogas Group, Department of Alternative Energy 
Development and Efficiency from the Ministry of Energy 
in Thailand gave us her presentation on Thailand’s Biogas 
Development Blueprint – Opportunities for Growth. With a 
growing appetite for energy in Thailand to fuel GDP growth, 
Thailand’s total energy consumption in 2012 increased by 
over 3.9% from the previous year to 73,316 ktoe. In order to 
meet continuing growth, Miss Yingluck Shinawatra, Prime 
Minister of Thailand, recently announced that Thailand 
would generate 25% of its energy needs from renewable 
resources in 10 years time as part of her energy policy. 
The 10 year Alternative Energy Development Plan calls 
for biogas to generate over 600 MW of energy and as of 

2012, Thailand is already generating over 
193.40 MW of energy. The plan also calls on 
biogas to generate over 1,000 ktoe of heat 
by 2021 of which over 458 ktoe has already 
been met. Thailand looks set to achieving 
its stated renewable energy objectives with 
Biogas and has a comprehensive framework 
for the development and implementation 
of technologies to achieve those goals.  

To highlight the developments in Thailand, 
Chatchapol Prasobchoke, Vice President 
from the UNIVERSAL ABSORBENT AND 
CHEMICALS PLC. (UAC) came to us to share 
the case study from Thailand’s First CBG for 
Vehicles Project. The project sited in Mae 
Tang, Chiang Mai, generates 6 tons of CBG 
per day and 25 tons of fertilizer per day and 
UAC has recently signed a MOU with PTT 
to supply them with upgraded biogas (bio-
methane) for their mother station in Chiang 
Mai to supply to natural gas vehicles. The 
project has done so amazingly well that 
UAC intends to develop another 10 CBG 
projects (6 tons per day) using Napier grass 
silage. They have also set up a JV with TPT to 
set up another 10 CBG projects. 

Another interesting project ongoing in 
Thailand was presented by Chalermchai 
Ruangchainikom, Ph.D., Researcher, 
Environmental Research & Management 
Dept, PTT Research and Technology 
Institute, from PTT PUBLIC COMPANY 
LIMITED. It showcases an urban application 
of biogas technology from food waste to 
power the lights in the car park at PTT ENCO 
building. The ENCO has been described 
as Thailand’s first truly energy efficient 
property development 
that was designed under 
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the LEED system. Although a small project, this showcased 
technology that can be applied to any building that if adopted can 
generate massive reductions in energy use. When integrated into 
a system of green roofs, and renewable energy designs, this could 
be the future of energy efficiency in 
urban environments.

After lunch, one of our sponsors for the conference, Huey Yee 
Yoong, Business Development Manager from BioDome Asia 
spoke on their experiences with different organic feedstock using 
integrated above ground biogas systems. Huey Yee shared several 
case studies from Malaysia, Indonesia, South Korea, Vietnam, 
Philippines and Australia highlighting the benefits of an integrated 
system. 

Kent Tan, Sales Engineer from Neuman & Esser Group took to 
the stage next to speak about the key step of compression in 
biogas upgrading. One of the key themes of this conference is on 
commercialization, and biogas upgrading plays an important role 
in making biomethane from biogas. Kent reviewed the types of 
biogas upgrading available including the water wash, chemical 
absorption, pressure swing adsorption, and cryogenic upgrading 
and highlighted how compressors will play a vital role in the 
upgrading process. 

Dr. Abdul Malek, the founder of GAS ALAM SDN BHD, one of 
the partners to TAIYO NIPPON SANSO took the stage next and 
spoke about advances in biogas processing. He concentrated his 
presentation on alternatives to electricity generation from biogas 
and focused on treating biogas to produce both bio-methane and 
bio-carbon-dioxide, creating 2 revenue streams instead of one. 
The concepts were further refined when Toshifumi Abe, Manager 
of R&D, Marketing & Business Development from TAIYO NIPPON 
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SANSO (TNS) took to the stage 
after Dr. Abdul Malek to give more 
technical details of the technology 
involved, adding value to the 
process of biogas generation. 
TNS’s proposed integrated 
system would produce BioCarbon 
Dioxide (CO2), which can be used 
in Cutting/Welding, Beverage and 
Electronic industries, BioMethane, 
which can be used as a vehicular 
fuel, town gas or industrial gas, 
and Electricity. The residue can 
also be used as fertilizer. 

Micheal Yeong, the Business 
Development Manager from 
Evonik Malaysia Sdn Bhd next 
introduced the audience to 
Sepuran Green, a membrane 
technology that can help to 
upgrade biogas. An exciting 
new technology, Micheal shared 
the results of the pilot plant in 
Neukirchen a. d. Vockla, Austria 
during his presentation.

Representing the Indian Biogas 
Association, Mr. Vishal Gosai 
wrapped up the day with his 
presentation, Review of Biogas 
Upgrading Technologies: 
Efficiency, Bio-methane quality, 
Investment and Operating Cost. 
Vishal compared the various 
characteristics and results of 
upgrading using Absorption 
into liquid (Physical/Chemical); 
Adsorption on solid surface; 
Membrane separation; 
Cryogenic separation; and 
Chemical conversion during 
his presentation, as well as 
spoke more about the biogas 
markets and development 
in India. Biogas has huge 
potential in India but faces 
enormous challenges. 

Direction is still needed from the 
government, which needs to 
give clear policies on its use and 
development. The economical, 
social and environmental 
benefits are all clear in the use of 
biogas, and it is an industry that 
needs to be developed. 

We started Day 2 turning our 
focus to Indonesia again. Paul 
Butarbutar, Head RENEWABLE 
ENERGY SOCIETY, INDONESIA 
gave a presentation on the 
Opportunities and Challenges 
in Biogas Development in 
Indonesia. By 2025, Indonesia 
wants to generate 17% of 
their energy from Renewable 
Energy resources, of which 
5% is supposed to come 
from Biofuel, creating ample 
opportunities and incentives 
for biogas development. One of 
the most beneficial directives 
is the one from the Agriculture 
Minister, stating that all oil palm 
plantations and mills have to be 
ISPO certified by 31 December 
2014, giving plantations the 
incentive to look at their GHG 
emissions. POME utilization 
to generate biogas could be 
part of their GHG emission 
mitigation process. All in all, 
treatment of waste to biogas 

in Indonesia can present a good 
business opportunity to investors 
that are ready to enter the 
Indonesian markets. FIT is already 
established in Indonesia, providing 
financial clarity on connection with 
the electricity grid. However, much 
more applications of technology 
need to be invested to increase the 
efficiency of waste treatment and 
biogas generation. 

After Indonesia, we take a look 
at Vietnam’s development track 
with a presentation from Dagmar 
Zwebe, Sector Leader Renewable 
Energy in Vietnam from SNV. 
She came with a presentation 
on Commercial Development 
Opportunities for Small and 
Medium Scale Biogas in Vietnam. 
SNV is a Netherlands based non-
profit, international development 
organization that has been 
promoting biogas development in 
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the region for many years. Vietnam’s programme 
focuses very much on the animal husbandry 
sector. The total manure production in Vietnam 
is estimated around 95 million tons per year, 
creating a lot of potential feedstock for the 
programme in Vietnam. Over the past couple of 
years, 130,000 biogas plants have been installed 
in 53 provinces and have benefited over 600,000 
people. More than 1,000 Biogas Enterprises has 
been developed and 5tCO2 emissions equivalent 
was saved per year, making it a very successful 
programme. However, a lot more still needs to be 
done as biogas has reached less than 3% of the 
farming households in Vietnam. 

After the teabreak, we started a very interesting 
panel discussion on Financing Biogas Projects. 
Entitled “Finance, Investments and Long Term 
Opportunities: What Financing Organizations 
Say About Biogas Projects”, panelists include Kent 
Carter, Managing Director of CAMCO SEA, Yanis 
Boudjouher, General Manager of REEX Capital 
Asia, and Paul Butarbutar, Regional Director 
of South Pole Carbon Asset Management. 
Addressing the issue of the financing gap 
between projects and money, much more needs 
to be done to connect investors to biogas project 
developers. A clearer understanding of risks 

and returns from biogas projects also 
need to be established, with clearer 
regulations from the government on 
the use of biogas. All in all, investors 
are keen to invest but projects are not 
necessarily ready for investment. 

Mark Leslie spoke about Biogas’s 
Role in Cost Reductions and Revenue 
Growth next. Chief Executive Officer 
of the Alternative Energy Corporation, 
Mark shared several case studies that 
their organization has participated 
in, focusing his presentation on how 
upgrading biogas and managing its 
yield could generate increased returns 
on investments for project developers 
and investors. 

After the break from lunch, a lively 
panel discussion was conducted, 
facilitated by Robert Cheong, the 
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Regional Product Manager, Climate Change & 
Carbon Services from TUV-NORD. The panelists 
included William Tan, CEO of SP MULTITECH, 
Sansubari Che Mud, Senior Manager of TENAGA 
NASIONAL BERHAD (DISTRIBUTION), and Adhi 
Erlangga, Country Manager of PT ASIA BIOGAS 
INDONESIA. They addressed key issues in meeting 
energy needs for industry, power generation and 
town gas through biogas. The highlight of the 
panel was the discussion on changes to the FIT 
system currently adopted to increase take up of the 
Biogas quota. Many in the audience feel that the 
current FIT is too unattractive for biogas projects in 
Malaysia given the projects proximity to the grid, 
resulting in the gap in investments. 

Biogas for Vehicles
Mr. Lee Giok Seng, Executive Director from the Asia 
Pacific Natural Gas Vehicles Association (ANGVA) 
took the stage next, making a presentation on 
the Opportunities for Biogas as a Renewable Fuel 
for Natural Gas Vehicles in the Asia Pacific Region. 
Asia’s transport sector is a major consumer of oil 
and contributor to air pollution. 

Air pollution is projected to cause more than 3.6 
million deaths per year by 2030 throughout the 
region, mostly in China and India. Combined with 
rising fuel prices for petroleum and diesel, there is 

a big opportunity for a cleaner, 
cheaper and more secured 
source of energy for the 
transport sector in the form of 
natural gas. Upgraded biogas, 
with the same characteristics 
of natural gas, is the renewable 
and green fuel for the 
transport sector that is more 
environmentally sustainable 
and economically viable and 
should be developed. The 
technologies to produce 
Biomethane are already in 
operation in many countries 
and existing natural gas 
infrastructures can be utilized 
to transport and distribute the 
gas. However, more political 

awareness, the appropriate legal framework and 
government policies, supports and incentives are 
needed to develop and grow the biomethane 
industry in the region. 

Grace Zhu, Business Manager (Overseas) from 
CIMC ENRIC brings to us a case study from China 
on Biogas Application in the NGV industry, further 
strengthening Mr. Lee’s points made before her. 
China has abundant biomass resources. The annual 
amount of resources is about 700 million tons of 
standard coal, and about 622 billion m3 biogas 
equivalent. Biogas is currently used in cogeneration, 
compressed natural gas for vehicles and pipeline 
gas in China. China’s long term plan is to generate 
15% of total energy consumption by 2020 from 
renewable resources. Currently, only 6.9% of energy 
consumption is derived from renewable resources. 
In the field of biogas, there is a lot more potential 
for development as NGV fleets grow and there is 
increasing demand for natural gas. 
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Baptiste KERVYN, Chief Executive Officer 
of BIOTEC INTERNATIONAL ASIA SDN BHD, 
went on next to share another case study in 
Malaysia. Their presentation, Organic Matter 
Management and the Potential for the Biogas 
Sector in the Malaysian Agro-Industrial Sector, 
focused on the providing a framework for the 
consideration of biogas projects in the argo-
industrial sector in Malaysia, using case studies 
to take a macro view from the energy point 
of view, the agricultural point of view and the 
environmental point of view. 

Wrapping up 2 intensive days of conferencing 
is Prof Wang Jing Yuan, Associate Professor, 
Director Residues and Resource Reclamation 
Centre from Nanyang Technological University 
in Singapore who share cases on multiple 
projects that are being tested in Singapore for 
biogas production. 

SITE TOUR
On Day 3, the 14 June 2013, some of the 
delegates participated in a technical tour of 
a Biogas Project hosted by BioDome. BELL 
Green Power, in Kuala Sungai Baru, Melaka 
treats waste water from the palm oil milling 
process (POME – palm oil mill effluent) 
using an above-ground anaerobic digestion 
system, incorporating BIODOME Double 
Membrane Roofs unto modular bolted tanks. 
It also utilises an external mixing system, 
which allows for easy access of maintenance 
without downtime on plant operation. The 
biogas produced is current flared to mitigate 
greenhouse gas emissions (GHGE) & in near 
future, to be connected to boilers to replace 
conventional fuel.
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WOULD INJECTING BIOGAS
INTO THE GRID BECOME
A POSSIBILITY IN ASIA?









BY FUNCTION



ANAEROBIC 
DIGESTION

Anaerobic digestion is a collection of processes by which 
microorganisms break down biodegradable material in the 
absence of oxygen.
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ANAEROBIC DIGESTION
HANGZHOU ENERGY & 
ENVIRONMENTAL 
ENGINEERING CO. LTD.
T:  +86 571-86041861-8704    F:  +86 571-86786321

E:  heee-gm@163.com       W:  www.heee-biogas.com 

Products/Services:  Process design, equipment supplying

About:   HEEE, specializing in biogas project design, equipment supplying and process 
  commissioning, is the vice president of the Bio-energy Innovation Alliance (BIA*) of 
  Ministry of Science & Technology. We have undertaken and accomplished 11 national 
  R&D projects and more than 180 large-scale biogas projects in China. HEEE has been 
  registered as biogas project design company and equipment supplier for UNDP/GEF. 

AEV ENERGY GMBH

T: +49 172 / 801 40 54           F: NA
E: info@aev-energy.de           W: www.aev-energy.de

Products/Services:  Biogas, Waste-to-Energy, Energy 
      Production, Electricity Production

ALTERNATIVE ENERGY CORPORATION

T : +603 2096 9646          F: +603 2096 9746
E: mark@altencos.com                W : www.altencos.com

Products/Services:  Clean Development Mechanism, Waste 
      Water Management, Operations 
      Maintenance and Monitoring, Fuel & 
      Energy Services

BILGERI ENVIRONTEC GMBH

T: +43 5578 77005 0           F: +43 5578 77005 300
E: info@environtec.at          W: www.biogas-plant.com 

Products/Services:  Gas Purification, Storage & Combustion, 
      Gas Flares, Gas Holders, Fermenter 
      Equipment

BINDER INSTRUMENTATION PTE LTD

T: +65 6562 7631/7             F: +65 6562 7638
E: binder.engrg@pacific.net.sg  W: NA 

Products/Services:  COMBIMASS ® Biogas analysis and gas 
      flow measurement systems

BIODOME ASIA

T: +603 5880 6704             F: NA
E: enquiries@biodome-asia.com  W: www.biodome-asia.com 

Products/Services:  Coated Bolted Steel Tanks for Anaerobic 
      Digestion & BIODOME Double 
      Membrane Biogas Storage

BIOGEN (UK) LTD

T: +44 1234 827249                   F: +44 1234 827210
E: info@biogen.co.uk              W: www.biogen.co.uk

Products/Services:  Anaerobic digestion specialists - design, 
      build & operate
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ANAEROBIC DIGESTION
KPSR CONSTRUCTION
T:  +60 18 2795 013      F:  NA

E:  kpsr-biogas@outlook.com    W:  www.kpsr-biogas.com 

Products/Services:  Design and consulting services for industrial anaerobic digestion and biogas 
   treatment

About:   KPSR Construction are biogas project specialists - this is all we do. We provide a niche 
  service where our client’s project needs are the focus of a complete customized design. 
  We are professional engineers who understand the technical issues leading to reliable 
  operation. Our projects are efficient, effective, straightforward to operate, and meet all 
  reasonable investment criteria. Designed for a SE Asian context, our projects are adapted 
  to each site and can be implemented in remote locations. Typical feed-stocks are palm oil, 
  cassava waste, distillery waste and feedlot waste. Solids are able to be included. Typical 
  project size is 2 – 4 MWe.

BIOTEC INTERNATIONAL ASIA SDN BHD

T: +603 5880 4100                       F: +603 5891 0461
E: asia@bio-tec.net                   W: www.bio-tec.net

Product/Services:  Feasibility study, project engineering & design, 
     construction, commissioning and operation 
     & maintenance for biogas plant and organic 
     fertilization (compost, irrigation) facility.

BIOWATT DEVELOPMENT LTD

T: +44 845 838 0735            F: NA
E: solutions.hub@biowatt.uk.com   
W: www.biowatt.uk.com

Products/Services:  Project Development, Engineering & 
      Funding 

CIMC ENRIC

T: +86 552 307 3687             F: +86 552 204 9249
E: edllchaustin@163.com            W: www.enricgroup.com  

Products/Services:  Anaerobic digestion, methane gas 
       desulfurizing, decarburation, EPC project 
       management, Modularization, standardization 
       and intelligentization in methane gas 
       engineering

CST

T: +84 83 911 1342            F: +84 83 911 1344
E: sscott@cstindustries.com      W: www.cstindustries.com

Products/Services:  Bolted Steel Tanks for use as Digesters 
      and Storage Vessels

ENVIROEQUIP SALES & RENTALS (M) SDN BHD

T: +603 7987-8386             F: +603 7987-8387
E: enquiry@enviroequip.com.my  
W: www.enviroequip.com.my 

Products/Services:  Gas Analysers for Biogas, Landfll Gas

ENVITEC BIOGAS AG

T: +49 2574 8888-0                     F: +49 2574 8888-800
E: info@envitec-biogas.com      W: www.envitec-biogas.com 

Products/Services:  Planning, construction, start up,  
      operation and service of biogas and gas 
      upgrading plants.
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ANAEROBIC DIGESTION
QUANTUM POWER LIMITED
T:  + 61 7 3177 1040      F:  NA

E:  justin@quantumpower.com.au    W:  www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems and biogas fuelled power stations.

About:   Quantum Power Limited has successfully installed anaerobic digestion systems and 
  biogas fuelled power stations at:
	 	 •	Piggeries	 •	Dairy	Factories	 •	Red	Meat	Abattoirs	 										•	Rendering	Plants

  We have installations operating in Queensland, New South Wales, Victoria and South 
  Australia. Our preferred business model is to build-own-operate anaerobic digestion 
  systems and biogas fuelled power plants. We also offer turnkey solutions and operations 
  and maintenance services for those clients who wish to own the installations.

  We are exclusive agents for a wide range of purpose built, high quality biogas generators.

GEOTECH

T: +44 1926 338 111              F: NA
E: sales@geotech.co.uk             W: www.geotechuk.com 

Products/Services:  Fixed and Portable gas analyzers, 
      suppliers for biogas applications 
      worldwide

GICON BIOENERGIE GMBH

T: +49 351 47878-0              F: +49 351 47878-78
E: info@gicon.com           
W: www.gicon-engineering.com

Products/Services:  Concept, planning and implementation  
      of anaerobic digestion projects

GREEN & SMART SDN BHD 

T: +603 2095 0024           F: +603 2095 0185
E: greennsmart@gmail.com

Products/Services:  Development and commercialization 
      of anaerobic reactors for the treatment 
      of various industrial and residential 
      waste water

HANGZHOU ENERGY & ENVIRONMENTAL 
ENGINEERING CO. LTD.

T: +86 571-86041861-8704        F: +86 571-86786321
E: heee-gm@163.com              W: www.heee-biogas.com 

Products/Services:  Process design, equipment supplying

KNOWLEDGE INTEGRATION SERVICES (KIS 
GROUP)

T: +603 2615 7237             F: +603 2615 0088
E: contact@kisgroup.net            W: www.kisgroup.net

Products/Services:  ZPHBTM POME Treatment Technology

KONZEN CLEAN ENERGY SDN BHD

T: +603 2161 8987             F: +603 2161 8387
E: info@konzencleanenergy.com  
W: www.konzencleanenergy.com

Products/Services:  Water and wastewater treatment plant, 
      anaerobic system, biogas plant
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ANAEROBIC DIGESTION

KPSR CONSTRUCTION

T: +60 18 2795 013             F: NA

E: kpsr-biogas@outlook.com    W: www.kpsr-biogas.com 

Products/Services:  Design and consulting services for 
      industrial anaerobic digestion and 
      biogas treatment

MAILHEM ENGINEERS PRIVATE LIMITED

T: +91 20 2565 0057           F: +91 20 2565 0047
E: info@mailhem.com           W: www.mailhem.com 

Products/Services:  Solid & Liquid Organic Waste Treatment 
      Projects on Turnkey Basis

MT-ENERGIE GMBH

T: +49 4281 9845 0           F: +49 4281 9845 100
E: info@mt-energie.com          W: www.mt-energie.com 

Products/Services:  Biogas Plant, Biogas upgrading plant, 
      Biogas plant components, Technical & 
      biological support.

RAMBOLL
T:  +45 5161 8365     F:  NA

E:  lehl@ramboll.dk     W:  www.ramboll.com 

Products/Services:  Anaerobic Digestion, consultancy, basic/detailed design, procurement process, 
   supervision of construction

About:   Ramboll offers a full range of services for Anaerobic Digestion, biogas upgrade, gas to 
  grid and vehicle fuel projects – from planning and project development, to design, 
  implementation and follow-up on operation and maintenance. Ramboll has a large 
  technical resource combining considerable experience in Anaerobic Digestion process as 
  well as biogas handling and use including appraisals of all upgrade technologies and 
  delivery to gas networks or as vehicle fuel. Ramboll is a part of multidisciplinary company 
  and has worked in the energy sector with an international presence for many years and is  
  recognized as world class.

Q2 ENGINEERING SDN BHD

T: + 60 3 7665 3788            F: + 60 3 7665 3799
E: Q2@Q2.com.my             W: www.Q2.com.my

Products/Services:  Design, Build, Investment, Technology 
      Provider for Biogas and Landfill Gas

QUANTUM POWER LIMITED

T: + 61 7 3177 1040             F: NA
E: justin@quantumpower.com.au 
W: www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems 
      and biogas fuelled power stations

RAMBOLL

T: +45 5161 8365            F: NA
E: lehl@ramboll.dk            W: www.ramboll.com 

Products/Services:  Anaerobic Digestion, consultancy, 
      basic/detailed design, procurement 
      process, supervision of construction
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ANAEROBIC DIGESTION
TECH INFINITY ENGINEERING SDN BHD
T:  +60 3 7726 3231      F:  +60 3 7726 3243

E:  info@techinfinity.my     W:  www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider

About:   We offer total solutions for your biogas needs. We are able to provide design and 
  engineering for your Biogas plant needs, power generation equipment, biomethane 
  upgrading, gas compression, compressed gas transportation modules, metering, 
  pressure reduction units. We are also able to undertake EPCC contracts to construct the 
  plant and pipelines required.

SP MULTITECH RENEWABLE ENERGY SDN BHD

T: +603 5882 5595            F: +603 5882 7795
E: info@spmultitech.com            W: www.spmultitech.com 

Products/Services:  Biogas technology & equipment, 
      design and build biogas plants

TECH INFINITY ENGINEERING SDN BHD

T: +60 3 7726 3231            F: +60 3 7726 3243
E: info@techinfinity.my           W: www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider

VEOLIA WATER SOLUTIONS AND 
TECHNOLOGIES

T: +65 6549 1556             F: +65 6546 2547
E: michel.otten@veoliawater.com   
W: www.veoliawaterst-sea.com 

Products/Services:  Biothane Product Line, including 
      Pomethane a leading solution for Palm 
      Oil Mill Effluents
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BIOMETHANE
UPGRADING

Biomethane upgrading is the process of removing carbon 
dioxide, water vapour and hydrogen sulphide from biogas to 
create methane CH4
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BIOMETHANE UPGRADING
KPSR CONSTRUCTION
T:  +60 18 2795 013      F:  NA

E:  kpsr-biogas@outlook.com    W:  www.kpsr-biogas.com 

Products/Services:  Design and consulting services for industrial anaerobic digestion and biogas 
   treatment

About:   KPSR Construction are biogas project specialists - this is all we do. We provide a niche 
  service where our client’s project needs are the focus of a complete customized design. 
  We are professional engineers who understand the technical issues leading to reliable 
  operation. Our projects are efficient, effective, straightforward to operate, and meet all 
  reasonable investment criteria. Designed for a SE Asian context, our projects are adapted 
  to each site and can be implemented in remote locations. Typical feed-stocks are palm oil, 
  cassava waste, distillery waste and feedlot waste. Solids are able to be included. Typical 
  project size is 2 – 4 MWe.

AEV ENERGY GMBH

T: +49 172 / 801 40 54           F: NA
E: info@aev-energy.de           W: www.aev-energy.de

Products/Services:  Biogas, Waste-to-Energy, Energy 
      Production, Electricity Production

AIR LIQUIDE ADVANCED TECHNOLOGIES

T: +86 21 6090 3894         F: +86 21 6090 3029
E: atc.contact@airliquide.com
W: www.airliquideadvancedtechnologies.com

Products/Services:  Solutions to upgrade all biogases for 
      injection into the natural gas network, 
      the production of vehicle fuel and liquid  
      biomethane, and the production of 
      renewable hydrogen

ALTERNATIVE ENERGY CORPORATION

T : +603 2096 9646          F: +603 2096 9746
E: mark@altencos.com                W : www.altencos.com

Products/Services:  Clean Development Mechanism, Waste 
      Water Management, Operations 
      Maintenance and Monitoring, Fuel & 
      Energy Services 

BAUER GMBH.

T: +43/3142/200-0           F: +43/3142/200-205
E: bauer@bauer-at.com           W: www.bauer-at.com

Products/Services:  Press screw separators, eccentric screw 
      pumps, submersible pumps, submersible 
      mixers, Biodos automatic feed systems, 
      slurry tankers

BIREME GROUP PTE LTD

T: +65 6748 7988             F: +65 6748 4223
E: adrian.bek@biremegroup.com  
W: www.biremegroup.com 

Products/Services:  Natural Gas/Biogas Dryer/Purification, 
      On-site N2/O2 generators, Compressed 
      Air Turn-key solutions 

CIMC ENRIC

T: +86 552 307 3687             F: +86 552 204 9249
E: edllchaustin@163.com            W: www.enricgroup.com  

Products/Services:  Anaerobic digestion, methane gas 
       desulfurizing, decarburation, EPC  
       project management, Modularization, 
       standardization and intelligentization in 
       methane gas engineering
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BIOMETHANE UPGRADING
QUANTUM POWER LIMITED
T:  + 61 7 3177 1040      F:  NA

E:  justin@quantumpower.com.au    W:  www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems and biogas fuelled power stations.

About:   Quantum Power Limited has successfully installed anaerobic digestion systems and 
  biogas fuelled power stations at:
	 	 •	Piggeries	 •	Dairy	Factories	 •	Red	Meat	Abattoirs	 										•	Rendering	Plants

  We have installations operating in Queensland, New South Wales, Victoria and South 
  Australia. Our preferred business model is to build-own-operate anaerobic digestion 
  systems and biogas fuelled power plants. We also offer turnkey solutions and operations 
  and maintenance services for those clients who wish to own the installations.

  We are exclusive agents for a wide range of purpose built, high quality biogas generators.

CLIMATE ENERGY SDN BHD

T: +603 5115 0118             F: +603 5115 0118
E: ching@climateenergy.net     W: NA

Products/Services:  Solution Provider in gas handling and 
      utilization at downstream biogas 
      plant including power generation, heat 
      recovery and gas purification (bio-
      methane)

ENVITEC BIOGAS AG

T: +49 2574 8888-0                    F: +49 2574 8888-800
E: info@envitec-biogas.com      W: www.envitec-biogas.com 

Products/Services:  Planning, construction, start up, 
operation and service of biogas and gas upgrading plants 

EVONIK MALAYSIA SDN BHD

T: +603 2268 7878            F: +603 2268 7999
E: micheal.yeong@evonik.com  
W: www.evonik.com

Products/Services:  Biomethane Upgrading Membrane 
      Solutions

KPSR CONSTRUCTION

T: +60 18 2795 013             F: NA
E: kpsr-biogas@outlook.com    W: www.kpsr-biogas.com 

Products/Services:  Design and consulting services for 
      industrial anaerobic digestion and 
      biogas treatment

MAILHEM ENGINEERS PRIVATE LIMITED

T: +91 20 2565 0057            F: +91 20 2565 0047
E: info@mailhem.com            W: www.mailhem.com 

Products/Services:  Solid & Liquid Organic Waste Treatment 
      Projects on Turnkey Basis 

MT-ENERGIE GMBH

T: +49 4281 9845 0            F: +49 4281 9845 100
E: info@mt-energie.com           W: www.mt-energie.com 

Products/Services:  Biogas Plant, Biogas upgrading plant, 
      Biogas plant components, Technical & 
      biological support
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BIOMETHANE UPGRADING
TECH INFINITY ENGINEERING SDN BHD
T:  +60 3 7726 3231      F:  +60 3 7726 3243

E:  info@techinfinity.my     W:  www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider

About:   We offer total solutions for your biogas needs. We are able to provide design and 
  engineering for your Biogas plant needs, power generation equipment, biomethane 
  upgrading, gas compression, compressed gas transportation modules, metering, 
  pressure reduction units. We are also able to undertake EPCC contracts to construct the 
  plant and pipelines required.

NEUMAN & ESSER SOUTH EAST ASIA LTD

T: +66 38 923700            F: NA
E: info@neuman-esser.co.th      W: www.neuman-esser.de

Products/Services:  Reciprocating Compressor Systems, Parts 
      and Services 

QUANTUM POWER LIMITED

T: + 61 7 3177 1040            F: NA
E: justin@quantumpower.com.au  
W: www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems 
      and biogas fuelled power stations

RECUPERMA GMBH

T: +49 2305 54886-0           F: +49 2305 54886-19
E: info@recuperma.de            W: www.recuperma.de

Products/Services:  Universal Disintegrator “UzBio”, Substrate 
      Preparation, Increasing of Gas Recovery

SAFE S.R.L.

T: +39 051 687 8211            F: +39 051 822521
E: jgiuliani@safegas.it           W: www.safe-ita.com

Products/Services:  Gas Compressors, Bio-methane 
      Upgrading, Gas Transportation and 
      Distribution Solutions

TAIYO NIPPON SANSO CORPORATION

T: +65 6265 9355             F: +65 6265 3620
E: SHLEONG@nox.com.sg          W: www.tn-sanso.co.jp/en/

Products/Services:  Industrial Gas Solutions, Air Separation 
      and Gas Handling

TECH INFINITY ENGINEERING SDN BHD

T: +60 3 7726 3231             F: +60 3 7726 3243
E: info@techinfinity.my            W: www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider
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POWER
GENERATION

Generating Electricity, Heat, Absorption Chilling from the 
Produced Biogas
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POWER GENERATION
CATERPILLAR ASIA 
PTE LTD
T:  +65 9154 3697      F:  +65 6828 7414

E:  johncylee@cat.com     W:  www.catgaspower.com

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

About:   Utilizing Methane for Power Production
  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 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.

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

  How It Works
  A durable engine specifically designed for use with low-energy fuel is the cornerstone of 
  a reliable power system. That engine drives a Cat generator to produce electricity.

  Cat low-energy fuel generator sets offer a specialized tolerance to the contaminants in 
  sewage gas fuels by offering additional features that include:
	 	 •	 Crankcase	ventilation	pump	to	eject	potentially	acidic	blow-by	gases
	 	 •	 Specially	designed	aftercooler	cores,	cylinder	heads,	main	bearings	and	
   connecting rod bearings that are hardened against corrosive elements
	 	 •	 Differentiated	cooling	systems	to	operate	at	elevated	jacket	water	temperatures	
   to prevent condensation of contaminants

  Heated engine jacket water passes through a plate-and-frame heat exchanger that is 
  connected to the treatment plant’s process heat loop. Additional heat can be recovered 
  from the aftercooler circuit as well as the engine’s exhaust. The system is typically 
  electrically integrated into the facility via Cat utility grade paralleling switchgear with 
  PLC-based controls that allow electricity to be exported to the grid or used exclusively by 
  the facility.
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POWER GENERATION
KPSR CONSTRUCTION
T:  +60 18 2795 013      F:  NA

E:  kpsr-biogas@outlook.com    W:  www.kpsr-biogas.com 

Products/Services:  Design and consulting services for industrial anaerobic digestion and biogas 
   treatment

About:   KPSR Construction are biogas project specialists - this is all we do. We provide a niche 
  service where our client’s project needs are the focus of a complete customized design. 
  We are professional engineers who understand the technical issues leading to reliable 
  operation. Our projects are efficient, effective, straightforward to operate, and meet all 
  reasonable investment criteria. Designed for a SE Asian context, our projects are adapted 
  to each site and can be implemented in remote locations. Typical feed-stocks are palm oil, 
  cassava waste, distillery waste and feedlot waste. Solids are able to be included. Typical 
  project size is 2 – 4 MWe.

AEV ENERGY GMBH

T: +49 172 / 801 40 54           F: NA
E: info@aev-energy.de           W: www.aev-energy.de

Products/Services:  Biogas, Waste-to-Energy, Energy 
      Production, Electricity Production

PT. ASIABIOGAS INDONESIA

T: +62-21 52960370           F: +62 21 52960428
E: adhi.erlangga@asiabiogas.co.id 
W: www.asiabiogas.com  

Products/Services:  Biogas, biomass system plant designer 
      for both thermal & electricity

CATERPILLAR ASIA PTE LTD

T: +65 9154 3697             F: +65 6828 7414
E: johncylee@cat.com            W: www.catgaspower.com

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

CLIMATE ENERGY SDN BHD

T: +603 5115 0118             F: +603 5115 0118
E: ching@climateenergy.net      W: NA

Products/Services:  Solution Provider in gas handling and 
      utilization at downstream biogas 
      plant including power generation, heat 
      recovery and gas purification (bio-
      methane)

DRESSER-RAND

T: +34 943 86 52 00             F: +34 943 86 52 10
E: guascor@guascor.com            W: www.dresser-rand.com 

Products/Services:  Bioenergy (biogas from biodigestion, 
      sewage, landfill and Energy Efficiency 
      (cogeneration - trigeneration)

KPSR CONSTRUCTION

T: +60 18 2795 013            F: NA
E: kpsr-biogas@outlook.com    W: www.kpsr-biogas.com 

Products/Services:  Design and consulting services for 
      industrial anaerobic digestion and 
      biogas treatment
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POWER GENERATION
QUANTUM POWER LIMITED
T:  + 61 7 3177 1040      F:  NA

E:  justin@quantumpower.com.au    W:  www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems and biogas fuelled power stations.

About:   Quantum Power Limited has successfully installed anaerobic digestion systems and 
  biogas fuelled power stations at:
	 	 •	Piggeries	 •	Dairy	Factories	 •	Red	Meat	Abattoirs	 										•	Rendering	Plants

  We have installations operating in Queensland, New South Wales, Victoria and South 
  Australia. Our preferred business model is to build-own-operate anaerobic digestion 
  systems and biogas fuelled power plants. We also offer turnkey solutions and operations 
  and maintenance services for those clients who wish to own the installations.

  We are exclusive agents for a wide range of purpose built, high quality biogas generators.

LIBERTINE FPE LIMITED

T: +44 7740 488130             F: NA
E: sam.cockerill@libertine.co.uk   
W: www.libertine.co.uk   

Products/Services:  1-100kW Power Generation, CHP and 
       Waste Heat Recovery Technology 

MAILHEM ENGINEERS PRIVATE LIMITED

T: +91 20 2565 0057           F: +91 20 2565 0047
E: info@mailhem.com            W: www.mailhem.com 

Products/Services:  Solid & Liquid Organic Waste Treatment 
       Projects on Turnkey Basis

METRO MACHINERY CO.,LTD

T: +66-2742-8000            F: +66-2-742-9000
E: somkiat.chos@metrocat.com  
W: www.metrocat.com    

Products/Services:  Sell and services the complete Caterpillar 
      gas engine products line

MULTICO ENVIRO (M) SDN BHD

T: +603 7960 4898            F: +603 7960 5898
E: inquiry@multico.com.my      W: www.multico.com.my

Products/Services:  Pre-Engineering Design, Electrical and 
      Mechanical Works, and Project 
      Management for Clean Power 
      Generation

OPRA TURBINES PTE LTD

T: +65 6631 2937            F: +65 6631 2880
E: N.Htwe@opraturbines.com  W: www.opraturbines.com 

Products/Services:  Gas Turbines and Generators

QUANTUM POWER LIMITED

T: + 61 7 3177 1040             F: NA
E: justin@quantumpower.com.au   
W: www.quantumpower.com.au 

Products/Services:  Installer of anaerobic digestion systems 
      and biogas fuelled power stations.

Edition 01 - Page 81



POWER GENERATION
SHUANGLIANG ECO-ENERGY 
SYSTEM CO. LTD
T:  +86 510 8663 2086 / 8663 8822   F:  +86 510 8664 3678

E:  ktsales@shuangliang.com      W:  www.shuangliang.com   

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 producing by products of LiBr absorption chiller driven by 
  directed fire, hot water, steam and flue gas. 

  Shuangliang is also the Co-gen & Tri-gen systems and waste heat recovery cooling & 
  heating tailor made solution provider for energy conservation and environment 
  preservation. 

SHUANGLIANG ECO-ENERGY SYSTEM CO. LTD

T: +86 510 8663 2086          F: +86 510 8664 3678
E: ktsales@shuangliang.com    W: www.shuangliang.com   

Products/Services:  Co-gen, Tri-gen system with LiBr 
      absorption chiller/heat pump

SIME DARBY INDUSTRIAL

T: +603 8068 8192           F: +603 8068 8197
E: ng.chun.hoong@simedarby.com  
W: www.simedarby.com 

Products/Services:  CATERPILLAR Palm Oil Biogas, 
      Agriculture Biogas, Landfill and Sewage 
      Gas Generators

TECH INFINITY ENGINEERING SDN BHD

T: +60 3 7726 3231            F: +60 3 7726 3243
E: info@techinfinity.my           W: www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider 

WCM POWER SDN BHD

T: +603 6148 3725 / 3726           F: +603 6140 9799
E: enquiry@wcmpower.com     W: www.wcmpower.com  

Products/Services:  Design, Supply, Install, Commissioning 
      of Diesel/Gas Generators and Mechanical 
      and Electrical Contractors

2G ENERGY AG

T:  0049 2568 9347 0                    F:  0049 2568 9347  15 
E: info@2-g.com                           W: www.2-g.com  

Products/Services:  Biogas CHP, Natural Gas CHP,   
      Cogeneration, Gas Generators
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POWER GENERATION
TECH INFINITY ENGINEERING SDN BHD
T:  +60 3 7726 3231      F:  +60 3 7726 3243

E:  info@techinfinity.my     W:  www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider

About:   We offer total solutions for your biogas needs. We are able to provide design and 
  engineering for your Biogas plant needs, power generation equipment, biomethane 
  upgrading, gas compression, compressed gas transportation modules, metering, 
  pressure reduction units. We are also able to undertake EPCC contracts to construct the 
  plant and pipelines required.
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GAS 
DISTRIBUTION

Transporting Compressed or Liquified Biogas with Pipelines, 
Trailers or through the Waterways 
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GAS DISTRIBUTION
TECH INFINITY ENGINEERING SDN BHD
T:  +60 3 7726 3231      F:  +60 3 7726 3243

E:  info@techinfinity.my     W:  www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider

About:   We offer total solutions for your biogas needs. We are able to provide design and 
  engineering for your Biogas plant needs, power generation equipment, biomethane 
  upgrading, gas compression, compressed gas transportation modules, metering, 
  pressure reduction units. We are also able to undertake EPCC contracts to construct the 
  plant and pipelines required.

BAUER GMBH.

T: +43/3142/200-0            F: +43/3142/200-205
E: bauer@bauer-at.com            W: www.bauer-at.com

Products/Services:  Press screw separators, eccentric screw 
      pumps, submersible pumps, submersible 
      mixers, Biodos automatic feed systems, 
      slurry tankers

CIMC ENRIC

T: +86 552 307 3687             F: +86 552 204 9249
E: edllchaustin@163.com            W: www.enricgroup.com  

Products/Services:  Anaerobic digestion, methane gas 
      desulfurizing, decarburation, EPC 
      project management, Modularization, 
      standardization and intelligentization in 
      methane gas engineering

PT. NATGAS INDONESIA

T: +62 81364366041            F: +62 778 478588
E: shleong@nox.com.sg             W: NA

Products/Services:  Specialize in CNG Gas Supply, Equipment 
      & Piping

SAFE S.R.L.

T: +39 051 687 8211             F: +39 051 822521
E: jgiuliani@safegas.it           W: www.safe-ita.com

Products/Services:  Gas Compressors, Bio-methane 
      Upgrading, Gas Transportation and 
      Distribution Solutions

TECH INFINITY ENGINEERING SDN BHD

T: +60 3 7726 3231            F: +60 3 7726 3243
E: info@techinfinity.my           W: www.techinfinity.my 

Products/Services:  Complete Biogas Value Chain Provider
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CONSULTANTS

Covers Financing, Clean Development Mechanism, Insurance, 
Planning, and EPC Service Providers
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CONSULTANTS
KPSR CONSTRUCTION
T:  +60 18 2795 013      F:  NA

E:  kpsr-biogas@outlook.com    W:  www.kpsr-biogas.com 

Products/Services:  Design and consulting services for industrial anaerobic digestion and biogas 
   treatment

About:   KPSR Construction are biogas project specialists - this is all we do. We provide a niche 
  service where our client’s project needs are the focus of a complete customized design. 
  We are professional engineers who understand the technical issues leading to reliable 
  operation. Our projects are efficient, effective, straightforward to operate, and meet all 
  reasonable investment criteria. Designed for a SE Asian context, our projects are adapted 
  to each site and can be implemented in remote locations. Typical feed-stocks are palm oil, 
  cassava waste, distillery waste and feedlot waste. Solids are able to be included. Typical 
  project size is 2 – 4 MWe.

AEV ENERGY GMBH

T: +49 172 / 801 40 54            F: NA
E: info@aev-energy.de            W: www.aev-energy.de

Products/Services:  Biogas, Waste-to-Energy, Energy 
      Production, Electricity Production

ALTERNATIVE ENERGY CORPORATION

T : +603 2096 9646          F: +603 2096 9746
E: mark@altencos.com                W : www.altencos.com

Products/Services:  Clean Development Mechanism, 
      Waste Water Management, Operations 
      Maintenance and  Monitoring, Fuel & 
      Energy Services

BILGERI ENVIRONTEC GMBH

T: +43 5578 77005 0            F: +43 5578 77005 300
E: info@environtec.at           W: www.biogas-plant.com 

Products/Services:  Gas Purification, Storage & Combustion, 
      Gas Flares, Gas Holders, Fermenter 
      Equipment

BIOTEC INTERNATIONAL ASIA SDN BHD

T: +603 5880 4100                        F: +603 5891 0461
E: asia@bio-tec.net                       W: www.bio-tec.net

Product/Services:  Feasibility study, project engineering  
     & design, construction, commissioning 
     and operation & maintenance for biogas 
     plant and organic fertilization (compost, 
     irrigation) facility.

BIOWATT DEVELOPMENT LTD

T: +44 845 838 0735            F: NA
E: solutions.hub@biowatt.uk.com 
W: www.biowatt.uk.com

Products/Services:  Project Development, Engineering & 
      Funding 
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CIMC ENRIC

T: +86 552 307 3687             F: +86 552 204 9249
E: edllchaustin@163.com            W: www.enricgroup.com  

Products/Services:  Anaerobic digestion, methane gas 
      desulfurizing, decarburation, EPC  
      project management,  Modularization, 
      standardization and intelligentization in 
      methane gas engineering

CLIMATE ENERGY SDN BHD

T: +603 5115 0118             F: +603 5115 0118
E: ching@climateenergy.net     W: NA

Products/Services:  Solution Provider in gas handling and 
      utilization at downstream biogas 
      plant including power generation, heat 
      recovery and gas purification (bio-
      methane)

GENPOWER CARBON SOLUTIONS SERVICES (M) 
SDN BHD

T: +603 7863 0826            F: +603 7875 8917
E: martha.fernandez@bunge.com  
W: NA

Products/Services:  Waste-to-energy project development / 
      Biogas POA inclusion & carbon finance 

GREEN ACCESS SDN BHD

T: +603-7620 7929          F: +603-7620 7929
E: green.access.my@gmail.com

Products/Services:  Commercialization of an integrated 
      microbial-based palm oil mill effluent 
      (POME) Treatment System (PTS)

KPSR CONSTRUCTION

T: +60 18 2795 013             F: NA
E: kpsr-biogas@outlook.com    W: www.kpsr-biogas.com 

Products/Services:  Design and consulting services for 
      industrial anaerobic digestion and 
      biogas treatment

CONSULTANTS
MULTICO ENVIRO (M) SDN BHD

T: +603 7960 4898            F: +603 7960 5898
E: inquiry@multico.com.my      W: www.multico.com.my

Products/Services:  Pre-Engineering Design, Electrical and 
      Mechanical Works, and Project 
      Management for Clean Power 
      Generation
P & S DESIGN CO.,LTD.

T: +662-3120165             F: +662-3120166
E: paiboon@psbiogas.com        W: www.psbiogas.com 

Products/Services:  Environmental & Energy Engineering 
      Expert Consultant

WCM POWER SDN BHD

T: +603 6148 3725 / 3726           F: +603 6140 9799
E: enquiry@wcmpower.com      W: www.wcmpower.com  

Products/Services:  Design, Supply, Install, Commissioning 
      of Diesel/Gas Generators and Mechanical 
      and Electrical Contractors
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MISCELLANEOUS

Covers Pumps, Analysers, Leak Detection, Training, Safety, 
Lubricants and Basically Everything Else
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MISCELLANEOUS
ADDINOL LUBE OIL GMBH

T: +49 3461 845 – 0             F: +49 3461 845 -555
E: info@addinol.de             W: www.addinol.de 

Products/Services:   Gas engine oils for the operation 
       with natural and special gases, in 
       particular biogas, accompanying 
       analyses

AEV ENERGY GMBH

T: +49 172 / 801 40 54            F: NA
E: info@aev-energy.de            W: www.aev-energy.de

Products/Services:   Biogas, Waste-to-Energy, Energy 
       Production, Electricity Production

BILGERI ENVIRONTEC GMBH

T: +43 5578 77005 0                      F: +43 5578 77005 300
E: info@environtec.at            W: www.biogas-plant.com 

Products/Services:   Gas Purification, Storage & Combustion, 
Gas Flares, Gas Holders, Fermenter Equipment

BINDER INSTRUMENTATION PTE LTD

T: +65 6562 7631/7             F: +65 6562 7638
E: binder.engrg@pacific.net.sg  W: NA 

Products/Services:  COMBIMASS ® Biogas analysis and gas 
      flow measurement systems 

BIOTECH ALLIANCE INTERNATIONAL SDN 
BHD

T: +60 8241 4837            F: +60 8241 4839 
E: bioall@myjaring.net

Products/Services:  BAIGUS™ Advance Furrow Composting 
      system which provides a wide range 
      of decomposting microbes and soil 
      enrichment microbes namely nitrogen 
      fixers, phosphorus solubilising agent, 
        mycorrhiza, zinc holders and 
      Trichoderma etc.

BRAUNSCHWEIGER FLAMMENFILTER GMBH 
(PROTEGO)

T: +49 5307 809 0                     F: +49 5307 7824
E: office@protego.de              W: www.protego.com

Products/Services:  Pressure & Vacuum Relieve Valves, Flame 
      Arrester, Gauge Hatch

CLEAN ENERGY ADVISORS PTE LTD

T: +66 87 809 7556              F: NA
E: jsiteur@clean-energy-advisors.com 
W: www.clean-energy-advisors.com 

Products/Services:  Biogas Training, Financial Project 
      Planning, Consultancy

CLIMATE ENERGY SDN BHD

T: +603 5115 0118             F: +603 5115 0118
E: ching@climateenergy.net      W: NA

Products/Services:  Solution Provider in gas handling and 
      utilization at downstream biogas 
      plant including power generation, heat 
      recovery and gas purification (bio-
      methane)

ELMAC TECHNOLOGIES LTD

T: +44 1352 717600             F: +44 1352 717642
E: sales@elmactechnologies.com   
W: www.elmactechnologies.com

Products/Services:  Flame arresters, pressure vacuum relief 
      valves, emergency relief vents, gauge  
      hatches, man-ways, vents, tank    
      blanketing valves, bursting discs.

ENVIROEQUIP SALES & RENTALS (M) SDN BHD

T: +603 7987-8386             F: +603 7987-8387
E: enquiry@enviroequip.com.my  
W: www.enviroequip.com.my 

Products/Services:  Gas Analysers for Biogas, Landfll Gas
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MISCELLANEOUS
GEOTECH

T: +44 1926 338 111             F: NA
E: sales@geotech.co.uk            W: www.geotechuk.com 

Products/Services:  Fixed and Portable gas analyzers, 
      suppliers for biogas applications 
      worldwide

HERMANN SEWERIN GMBH

T: +49 5241 934 0                      F: +49 5241 934 444
E: sales@sewerin.com             W: www.sewerin.com

Products/Services:   Gas leak detection, gas warning and 
       measuring devices, gas odorisation 

KASSBOHRER GELANDEFAHRZEUG AG

T: +49 7392 900-0              F: +49 7392 900-445
E: info@pistenbully.com             W: www.pistenbully.com 

Products/Services:  PistenBully 300 GreenTech all-terrain 
       vehicle for difficult terrain

MVANCE ENGINEERING SDN BHD

T: +606-2633339              F: +606-2633113
E: mvancesb@yahoo.com           W: www.m-vance.com 

Products/Services:  Supply of material, fabrication, 
      installation and commissioning of 
      various plants as well as machineries

NETZSCH (M) SDN BHD

T: +603 7843 6883             F: +603 7832 6883
E: info.nmk@netzsch.com           W: www.netzsch.com 

Products/Services:   Pumps , Macerators, Spare Parts

NETZSCH ASIA PACIFIC PTE LTD

T: +65 6863 4453              F: +65 6863 4483
E: info.nap@netzsch.com             W: www.netzsch.com 

Products/Services:  Pumps , Macerators, Spare Parts

PT NETZSCH INDONESIA

T: + 62 21 6667 1513             F: + 62 21 6667 4371
E: info.nij@netzsch.com             W: www.netzsch.com 

Products/Services:   Pumps , Macerators, Spare Parts

NETZSCH (THAILAND) LIMITED

T: +66 2 363 7677            F: +66 2 363 7679
E: info@ntb.netzsch.com            W: www.netzsch.com 

Products/Services:   Pumps , Macerators, Spare Parts

NEUMAN & ESSER SOUTH EAST ASIA LTD

T: +66 38 923700             F: NA
E: info@neuman-esser.co.th       W: www.neuman-esser.de

Products/Services:   Reciprocating Compressor Systems, 
       Parts and Services

RECUPERMA GMBH

T: +49 2305 54886-0            F: +49 2305 54886-19
E: info@recuperma.de             W: www.recuperma.de

Products/Services:  Universal Disintegrator “UzBio”, Substrate 
      Preparation, Increasing of Gas Recovery

REEX CAPITAL ASIA PTE LTD.

T: +65 6818 9710              F: NA
E: yanis.boudjouher@reexasia.com 
W: www.reexasia.com

Products/Services:  Capital raising (equity and debt), 
      development strategy via M&A and JV, 
      due diligence, feasibility studies and 
      advisory
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MISCELLANEOUS
TUV NORD MALAYSIA SDN BHD

T: + 603 8023 2124              F: +603 8023 4410
E: Robert.cheong@tuv-nord.com   
W: www.tuev-nord.com

Products/Services:  Inspection, Testing and Certification

ZUWA ZUMPE GERMANY

T: +49 8682 8934             F: +49 8682 8934 850
E: export@zuwa.de             W: www.zuwa.de  

Products/Services:  Pumps for Biogas Plants



COMPANIES
A-Z



COMPANIES A-Z
ADDINOL LUBE OIL GMBH

T:     +49 3461 845 – 0   
F:     +49 3461 845 -555
E:     info@addinol.de     
W:    www.addinol.de 

Products/Services:  Gas engine oils for 
the operation with natural and special 
gases, in particular biogas, accompanying 
analyses

Category: Miscellaneous

AEV ENERGY GMBH

T:     +49 172 / 801 40 54    
F:     NA
E:     info@aev-energy.de   
W:    www.aev-energy.de

Products/Services:  Biogas, Waste-to-
Energy, Energy Production, Electricity 
Production

Category: Anaerobic Digestion | 
Biomethane Upgrading | Power 
Generation | Consultants | Miscellaneous

AIR LIQUIDE ADVANCED TECHNOLOGIES

T:     +86 21 6090 3894         
F:     +86 21 6090 3029
E:     atc.contact@airliquide.com
W:    www.airliquideadvancedtechnologies.
com

Products/Services:  Solutions to upgrade 
all biogases for injection into the natural 
gas network, the production of vehicle 
fuel and liquid biomethane, and the 
production of renewable hydrogen

Category:  Biomethane Upgrading

ALTERNATIVE ENERGY CORPORATION

T     : +603 2096 9646   
F     : +603 2096 9746
E     : mark@altencos.com
W   : www.altencos.com

Products/Services:  Clean Development 
Mechanism, Waste Water Management, 
Operations Maintenance and Monitoring, 
Fuel & Energy Services

Category: Anaerobic Digestion | 
Biomethane Upgrading | Consultants

PT. ASIABIOGAS INDONESIA

T:     +62-21 52960370     
F:     +62 21 52960428
E:     adhi.erlangga@asiabiogas.co.id   
W:    www.asiabiogas.com  

Products/Services: Biogas, biomass 
system plant designer for both thermal & 
electricity

Category:  Power Generation | Consultant

BAUER GMBH.

T:     +43/3142/200-0     
F:     +43/3142/200-205
E:     bauer@bauer-at.com   
W:    www.bauer-at.com

Products/Services:  Press screw separators, 
eccentric screw pumps, submersible 
pumps, submersible mixers, Biodos 
automatic feed systems, slurry tankers

Category: Biomethane Upgrading | Gas 
Distribution

BILGERI ENVIRONTEC GMBH

T:     +43 5578 77005 0    
F:     +43 5578 77005 300
E:     info@environtec.at 
W:    www.biogas-plant.com 

Products/Services:  Gas Purification, 
Storage & Combustion, Gas Flares, Gas 
Holders, Fermenter Equipment

Category: Anaerobic Digestion | 
Consultants | Miscellaneous

BINDER INSTRUMENTATION PTE LTD

T:     +65 6562 7631/7     
F:     +65 6562 7638
E:     binder.engrg@pacific.net.sg  
W:   NA 

Products/Services:  COMBIMASS ® Biogas 
analysis and gas flow measurement 
systems

Category: Anaerobic Digestion | 
Miscellaneous

BIODOME ASIA

T:     +603 5880 6704     
F:     NA
E:     enquiries@biodome-asia.com   
W:    www.biodome-asia.com 

Products/Services: Coated Bolted Steel 
Tanks for Anaerobic Digestion & BIODOME 
Double Membrane Biogas Storage

Category: Anaerobic Digestion

BIOGEN (UK) LTD

T:     +44 1234 827249         
F:     +44 1234 827210
E:     info@biogen.co.uk     
W:    www.biogen.co.uk

Products/Services:  Anaerobic digestion 
specialists - design, build & operate 

Category: Anaerobic Digestion

BIOTEC INTERNATIONAL ASIA SDN BHD

T:     +603 5880 4100             
F:     +603 5891 0461
E:     asia@bio-tec.net         
W:    www.bio-tec.net

Product/Services: Feasibility study, project 
engineering & design, construction, 
commissioning and operation & 
maintenance for biogas plant and organic 
fertilization (compost, irrigation) facility.

Category: Anaerobic Digestion 

BIOTECH ALLIANCE INTERNATIONAL 
SDN BHD

T:     +60 8241 4837            
F:     +60 8241 4839 
E:     bioall@myjaring.net

Products/Services:  BAIGUS™ Advance 
Furrow Composting system which 
provides a wide range of decomposting 
microbes and soil enrichment microbes 
namely nitrogen fixers, phosphorus 
solubilising agent, mycorrhiza, zinc 
holders and Trichoderma etc.

Category: Miscellaneous
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BIOWATT DEVELOPMENT LTD

T:     +44 845 838 0735    
F:     NA
E:     solutions.hub@biowatt.uk.com  
W:    www.biowatt.uk.com

Products/Services:  Project Development, 
Engineering & Funding

Category: Anaerobic Digestion | 
Consultants

BIREME GROUP PTE LTD

T:     +65 6748 7988      
F:     +65 6748 4223
E:     adrian.bek@biremegroup.com  
W:    www.biremegroup.com 

Products/Services:  Natural Gas/Biogas 
Dryer/Purification, On-site N2/O2 
generators, Compressed Air Turn-key 
solutions.

Category: Biomethane Upgrading 

BRAUNSCHWEIGER FLAMMENFILTER 
GMBH (PROTEGO)

T:     +49 5307 809 0            
F:     +49 5307 7824
E:     office@protego.de     
W:   www.protego.com

Products/Services:  Pressure & Vacuum 
Relieve Valves, Flame Arrester, Gauge 
Hatch

Category: Miscellaneous

CATERPILLAR ASIA PTE LTD

T:     +65 9154 3697      
F:     +65 6828 7414
E:     johncylee@cat.com    
W:   www.catgaspower.com

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

About:   

Utilizing Methane for Power 
Production

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 
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.

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

How It Works
A durable engine specifically 
designed for use with low-energy fuel 
is the cornerstone of a reliable power 
system. That engine drives a Cat 
generator to produce electricity.

Cat low-energy fuel generator sets 
offer a specialized tolerance to the 
contaminants in sewage gas fuels 
by offering additional features that 
include:
•					Crankcase	ventilation	pump	to	
      eject potentially acidic blow-by 
      gases
•					Specially	designed	aftercooler	
      cores, cylinder heads, main 
      bearings and connecting rod 
      bearings that are hardened against 
      corrosive elements
•					Differentiated	cooling	systems		
      to operate at elevated jacket water 
      temperatures to prevent 
      condensation of contaminants

Heated engine jacket water passes 
through a plate-and-frame heat 
exchanger that is connected to the 
treatment plant’s process heat loop. 
Additional heat can be recovered 
from the aftercooler circuit as well 

as the engine’s exhaust. The system 
is typically electrically integrated 
into the facility via Cat utility grade 
paralleling switchgear with PLC-
based controls that allow electricity 
to be exported to the grid or used 
exclusively by the facility.

CIMC ENRIC

T:     +86 552 307 3687     
F:     +86 552 204 9249
E:     edllchaustin@163.com  
W:    www.enricgroup.com  

Products/Services:  Anaerobic digestion, 
methane gas desulfurizing, decarburation, 
EPC project management, Modularization, 
standardization and intelligentization in 
methane gas engineering

Category: Anaerobic Digestion | 
Biomethane Upgrading | Gas Distribution 
| Consultants

CLEAN ENERGY ADVISORS PTE LTD

T:     +66 87 809 7556      
F:     NA
E:     jsiteur@clean-energy-advisors.com 
W:   www.clean-energy-advisors.com 

Products/Services:  Biogas Training, 
Financial Project Planning, Consultancy

Category: Miscellaneous

CLIMATE ENERGY SDN BHD

T:     +603 5115 0118      
F:     +603 5115 0118
E:     ching@climateenergy.net    
W:   NA

Products/Services:  Solution Provider 
in gas handling and utilization at 
downstream biogas plant including 
power generation, heat recovery and gas 
purification (bio-methane)

Category: Biomethane Upgrading | Power 
Generation | Consultants | Miscellaneous
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CST

T:     +84 83 911 1342     
F:     +84 83 911 1344
E:     sscott@cstindustries.com  
W:   www.cstindustries.com

Products/Services:  Bolted Steel Tanks for 
use as Digesters and Storage Vessels

Category: Anaerobic Digestion

DRESSER-RAND

T:     +34 943 86 52 00      
F:     +34 943 86 52 10
E:     guascor@guascor.com  
W:    www.dresser-rand.com 

Products/Services:  Bioenergy (biogas from 
biodigestion, sewage, landfill) & Energy 
Efficiency (cogeneration – trigeneration)

Category: Power Generation 

ELMAC TECHNOLOGIES LTD

T:     +44 1352 717600     
F:     +44 1352 717642
E:     sales@elmactechnologies.com  
W:    www.elmactechnologies.com

Products/Services:  Flame arresters, 
pressure vacuum relief valves, emergency 
relief vents, gauge hatches, man-ways, 
vents, tank blanketing valves, bursting 
discs.

Category:  Miscellaneous

ENVIROEQUIP SALES & RENTALS (M) 
SDN BHD

T:     +603 7987-8386      
F:     +603 7987-8387
E:     enquiry@enviroequip.com.my  
W:    www.enviroequip.com.my 

Products/Services:  Gas Analysers for 
Biogas, Landfll Gas

Category: Anaerobic Digestion | 
Miscellaneous

ENVITEC BIOGAS AG

T:     +49 2574 8888-0            
F:     +49 2574 8888-800
E:     info@envitec-biogas.com  
W:    www.envitec-biogas.com 

Products/Services:  Planning, construction, 
start up, operation and service of biogas- 
and gas upgrading plants.

Category: Anaerobic Digestion | 
Biomethane Upgrading

EVONIK MALAYSIA SDN BHD

T:     +603 2268 7878      
F:     +603 2268 7999
E:     micheal.yeong@evonik.com 
W:    www.evonik.com

Products/Services:  Biomethane Upgrading 
Membrane Solutions

Category: Biomethane Upgrading

GENPOWER CARBON SOLUTIONS 
SERVICES (M) SDN BHD

T:     +603 7863 0826     
F:     +603 7875 8917
E:     martha.fernandez@bunge.com   
W:   NA

Products/Services:  Waste-to-energy 
project development / Biogas POA 
inclusion & carbon finance

Category: Consultants

GEOTECH

T:     +44 1926 338 111     
F:     NA
E:     sales@geotech.co.uk  
W:   www.geotechuk.com 

Products/Services:  Fixed and Portable gas 
analyzers, suppliers for biogas applications 
worldwide

Category: Anaerobic Digestion

GICON BIOENERGIE GMBH

T:     +49 351 47878-0      
F:     +49 351 47878-78
E:     info@gicon.com   
W:    www.gicon-engineering.com

Products/Services:  Concept, planning and 
implementation of anaerobic digestion 
projects

Category: Anaerobic Digestion

GREEN ACCESS SDN BHD

T:     +603-7620 7929          
F:     +603-7620 7929
E:     green.access.my@gmail.com

Products/Services:  Commercialization of 
an integrated microbial-based palm oil 
mill effluent (POME) Treatment System 
(PTS)

Category: Consultants

GREEN & SMART SDN BHD 

T:     +603 2095 0024          
F:     +603 2095 0185
E:     greennsmart@gmail.com

Products/Services:  Development and 
commercialization of anaerobic reactors 
for the treatment of various industrial and 
residential waste water

Category: Anaerobic Digestion

HANGZHOU ENERGY 
& ENVIRONMENTAL 
ENGINEERING CO. LTD.

T:     +86 571-86041861-8704  
F:     +86 571-86786321
E:     heee-gm@163.com    
W:   www.heee-biogas.com 

Products/Services: Process design, 
equipment supplying

Category: Anaerobic Digestion

About:   
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HEEE, specializing in biogas project 
design, equipment supplying and 
process commissioning, is the 
vice president of the Bio-energy 
Innovation Alliance (BIA*) of Ministry 
of Science & Technology. We have 
undertaken and accomplished 11 
national R&D projects and more than 
180 large-scale biogas projects in 
China. HEEE has been registered as 
biogas project design company and 
equipment supplier for UNDP/GEF.  

HERMANN SEWERIN GMBH

T:     +49 5241 934 0     
F:     +49 5241 934 444
E:     sales@sewerin.com    
W:   www.sewerin.com

Products/Services:  Gas leak detection, 
gas warning and measuring devices, gas 
odorisation 

Category:  Miscellaneous

KASSBOHRER GELANDEFAHRZEUG AG

T:     +49 7392 900-0      
F:     +49 7392 900-445
E:     info@pistenbully.com  
W:   www.pistenbully.com 

Products/Services:  PistenBully 300 
GreenTech all-terrain vehicle for difficult 
terrain

Category: Miscellaneous 

KNOWLEDGE INTEGRATION SERVICES 
(KIS GROUP)

T:     +603 2615 7237      
F:     +603 2615 0088
E:     contact@kisgroup.net   
W:   www.kisgroup.net

Products/Services:  ZPHBTM POME 
Treatment Technology

Category: Anaerobic Digestion

KONZEN CLEAN ENERGY SDN BHD

T:     +603 2161 8987      
F:     +603 2161 8387
E:     info@konzencleanenergy.com  
W:   www.konzencleanenergy.com

Products/Services:  Water and wastewater 
treatment plant, anaerobic system, biogas 
plant

Category: Anaerobic Digestion 

LIBERTINE FPE LIMITED

T:     +44 7740 488130      
F:     NA
E:     sam.cockerill@libertine.co.uk  
W:   www.libertine.co.uk   

Products/Services:  1-100kW Power 
Generation, CHP and Waste Heat Recovery 
Technology

Category:  Power Generation

KPSR CONSTRUCTION

T:    +60 18 2795 013   
F:    NA
E:    kpsr-biogas@outlook.com  
W:   www.kpsr-biogas.com 

Products/Services: Design and 
consulting services for industrial 
anaerobic digestion and biogas 
treatment

Category: Anaerobic Digestion | 
Biomethane Upgrading | Power 
Generation | Consultants

About:   

KPSR Construction are biogas project 
specialists - this is all we do. We 
provide a niche service where our 
client’s project needs are the focus 
of a complete customized design. 
We are professional engineers who 
understand the technical issues 
leading to reliable operation. Our 
projects are efficient, effective, 
straightforward to operate, and meet 
all reasonable investment criteria. 

Designed for a SE Asian context, our 
projects are adapted to each site 
and can be implemented in remote 
locations. Typical feed-stocks are palm 
oil, cassava waste, distillery waste and 
feedlot waste. Solids are able to be 
included. Typical project size is 2 – 4 
MWe

MAILHEM ENGINEERS PRIVATE LIMITED

T:     +91 20 2565 0057    
F:     +91 20 2565 0047
E:     info@mailhem.com    
W:   www.mailhem.com 

Products/Services:  Solid & Liquid Organic 
Waste Treatment Projects on Turnkey Basis

Category: Anaerobic Digestion | 
Biomethane Upgrading | Power 
Generation

METRO MACHINERY CO.,LTD

T:     +66-2742-8000      
F:     +66-2-742-9000
E:     somkiat.chos@metrocat.com  
W:   www.metrocat.com    

Products/Services:  Sell and services the 
complete Caterpillar gas engine products 
line

Category:  Power Generation

MT-ENERGIE GMBH

T:     +49 4281 9845 0     
F:     +49 4281 9845 100
E:     info@mt-energie.com 
W:   www.mt-energie.com 

Products/Services:  Biogas Plant, 
Biogas upgrading plant, Biogas plant 
components, Technical & biological 
support. 
  
Category: Anaerobic Digestion | 
Biomethane Upgrading

Edition 01 - Page 97



COMPANIES A-Z
MULTICO ENVIRO (M) SDN BHD

T:     +603 7960 4898      
F:     +603 7960 5898
E:     inquiry@multico.com.my   
W:   www.multico.com.my

Products/Services:  Pre-Engineering 
Design, Electrical and Mechanical Works, 
and Project Management for Clean Power 
Generation

Category: Power Generation | Consultants

MVANCE ENGINEERING SDN BHD

T:     +606-2633339      
F:     +606-2633113
E:     mvancesb@yahoo.com   
W:   www.m-vance.com 

Products/Services:  Supply of 
material, fabrication, installation and 
commissioning of various plants as well as 
machineries

Category: Miscellaneous

PT. NATGAS INDONESIA

T:     +62 81364366041    
F:     +62 778 478588
E:     shleong@nox.com.sg   
W:    NA

Products/Services:  Specialize in CNG Gas 
Supply, Equipment & Piping

Category: Gas Distribution

NETZSCH (M) SDN BHD

T:     +603 7843 6883     
F:     +603 7832 6883
E:     info.nmk@netzsch.com  

NETZSCH ASIA PACIFIC PTE LTD

T:     +65 6863 4453     
F:     +65 6863 4483
E:     info.nap@netzsch.com   

PT NETZSCH INDONESIA

T:     +62 21 6667 1513    
F:     +62 21 6667 4371
E:     info.nij@netzsch.com  

NETZSCH (THAILAND) LIMITED

T:     +66 2 363 7677     
F:     +66 2 363 7679
E:     info@ntb.netzsch.com  
W:   www.netzsch.com 

Products/Services:  Pumps , Macerators, 
Spare Parts

Category: Miscellaneous

NEUMAN & ESSER SOUTH EAST ASIA 
LTD

T:     +66 38 923700     
F:     NA
E:     info@neuman-esser.co.th  
W:   www.neuman-esser.de

Products/Services:  Reciprocating 
Compressor Systems, Parts and Services

Category: Biomethane Upgrading | 
Miscellaneous

OPRA TURBINES PTE LTD

T:     +65 6631 2937      
F:     +65 6631 2880
E:     N.Htwe@opraturbines.com  
W:   www.opraturbines.com 

Products/Services:  Gas Turbines and 
Generators

Category: Power Generation

P & S DESIGN CO.,LTD.

T:     +662-3120165      
F:     +662-3120166
E:     paiboon@psbiogas.com  
W:   www.psbiogas.com 

Products/Services:  Environmental & 
Energy Engineering Expert Consultant

Category:  Consultants

QUANTUM POWER LIMITED

T:     +61 7 3177 1040     
F:     NA
E:     justin@quantumpower.com.au   
W:   www.quantumpower.com.au 

Products/Services: Installer of 
anaerobic digestion systems and 
biogas fuelled power stations.

Category:  Anaerobic Digestion | 
Biomethane Upgrading | Power 
Generation

About:   

Quantum Power Limited has 
successfully installed anaerobic 
digestion systems and biogas fuelled 
power stations at:
•	Piggeries
•	Dairy	Factories
•	Red	Meat	Abattoirs
•	Rendering	Plants

We have installations operating 
in Queensland, New South Wales, 
Victoria and South Australia. 
Our preferred business model is 
to build-own-operate anaerobic 
digestion systems and biogas 
fuelled power plants. We also offer 
turnkey solutions and operations and 
maintenance services for those clients 
who wish to own the installations.

We are exclusive agents for a wide 
range of purpose built, high quality 
biogas generators.

Q2 ENGINEERING SDN BHD

T:     +60 3 7665 3788      
F:     +60 3 7665 3799
E:     Q2@Q2.com.my       
W:   www.Q2.com.my

Products/Services:  Design, Build, 
Investment, Technology Provider for 
Biogas and Landfill Gas

Category:  Anaerobic Digestion
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RAMBOLL

T:     +45 5161 8365  
F:     NA
E:     lehl@ramboll.dk  
W:   www.ramboll.com 

Products/Services:  Anaerobic 
Digestion, consultancy, basic/
detailed design, procurement process, 
supervision of construction

Category: Anaerobic Digestion 

About:   

Ramboll offers a full range of services 
for Anaerobic Digestion, biogas 
upgrade, gas to grid and vehicle 
fuel projects – from planning and 
project development, to design, 
implementation and follow-up on 
operation and maintenance. Ramboll 
has a large technical resource 
combining considerable experience 
in Anaerobic Digestion process as well 
as biogas handling and use including 
appraisals of all upgrade technologies 
and delivery to gas networks or as 
vehicle fuel. Ramboll is a part of 
multidisciplinary company and has 
worked in the energy sector with an 
international presence for many years 
and is recognized as world class.

RECUPERMA GMBH

T:     +49 2305 54886-0    
F:     +49 2305 54886-19
E:     info@recuperma.de    
W:   www.recuperma.de

Products/Services:  Universal Disintegrator 
“UzBio”, Substrate Preparation, Increasing 
of Gas Recovery

Category: Bio-methane Upgrading | 
Miscellaneous

SAFE S.R.L.

T:     +39 051 687 8211     
F:     +39 051 822521
E:     jgiuliani@safegas.it
W:   www.safe-ita.com

Products/Services:  Gas Compressors, Bio-
methane Upgrading, Gas Transportation 
and Distribution Solutions

Category: Biomethane Upgrading | Gas 
Distribution

SHUANGLIANG ECO-ENERGY 
SYSTEM CO. LTD

T:     +86 510 8663 2086 / 8663 8822  
F:     +86 510 8664 3678
E:     ktsales@shuangliang.com    
W:   www.shuangliang.com   

Products/Services: Co-gen, Tri-gen 
system with LiBr absorption chiller/
heat pump

Category:  Power Generation

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

SIME DARBY INDUSTRIAL

T:     +603 8068 8192     
F:     +603 8068 8197
E:     ng.chun.hoong@simedarby.com  
W:   www.simedarby.com 

Products/Services:  CATERPILLAR Palm Oil 
Biogas, Agriculture Biogas, Landfill and 
Sewage Gas Generators

Category: Power Generation

SP MULTITECH RENEWABLE ENERGY 
SDN BHD

T:     +603 5882 5595     
F:     +603 5882 7795
E:     info@spmultitech.com  
W:   www.spmultitech.com 

Products/Services:  Biogas technology & 
equipment, design and build biogas plants

Category: Anaerobic Digestion 

TAIYO NIPPON SANSO CORPORATION

T:     +65 6265 9355      
F:     +65 6265 3620
E:     SHLEONG@nox.com.sg  
W:   www.tn-sanso.co.jp/en/index.html 

Products/Services:  Industrial Gas 
Solutions, Air Separation and Gas Handling

Category: Biomethane Upgrading

TUV NORD MALAYSIA SDN BHD

T:     +603 8023 2124       
F:     +603 8023 4410
E:     Robert.cheong@tuv-nord.com  
W:   www.tuev-nord.com

Products/Services:  Inspection, Testing and 
Certification

Category:  Miscellaneous
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TECH INFINITY ENGINEERING 
SDN BHD

T:     +60 3 7726 3231   
F:     +60 3 7726 3243
E:     info@techinfinity.my  
W:   www.techinfinity.my 

Products/Services: Complete Biogas 
Value Chain Provider

Category:  Anaerobic Digestion | 
Biomethane Upgrading | Power 
Generation | Gas Distribution

About:   

We offer total solutions for your 
biogas needs. We are able to provide 
design and engineering for your 
Biogas plant needs, power generation 
equipment, biomethane upgrading, 
gas compression, compressed gas 
transportation modules, metering, 
pressure reduction units. We are also 
able to undertake EPCC contracts 
to construct the plant and pipelines 
required.

VEOLIA WATER SOLUTIONS AND 
TECHNOLOGIES

T:     +65 6549 1556       
F:     +65 6546 2547
E:     michel.otten@veoliawater.com   
W:   www.veoliawaterst-sea.com 

Products/Services:  Biothane Product Line, 
including Pomethane a leading solution 
for Palm Oil Mill Effluents

Category:  Anaerobic Digestion

WCM POWER SDN BHD  
  
T:     +603 6148 3725/3726   
F:     +603 6140 9799
E:     enquiry@wcmpower.com  
W:   www.wcmpower.com   
  
Products/Services:  Design, Supply, Install, 
Commissioning of Diesel/Gas Generators 
and Mechanical and Electrical Contractors 
  
Category: Power Generation | Consultants 
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ZUWA ZUMPE GERMANY

T:     +49 8682 8934      
F:     +49 8682 8934 850
E:     export@zuwa.de      
W:   www.zuwa.de  

Products/Services:  Pumps for Biogas 
Plants

Category:  Miscellaneous

2G ENERGY AG

T:     +49 2568 9347 0                    
F:     +49 2568 9347  15 
E:      info@2-g.com                        
W:     www.2-g.com  

Products/Services:  Biogas CHP, Natural 
Gas CHP,  Cogeneration, Gas Generators

Category:  Power Generation



BIOGAS ASIA PACIFIC FORUM
C/O ICESN

T:   +65 6506 0965
F:   +65 6749 7293
E:   info@icesn.com
W:  www.icesn.com/bgap2014/ 



Realise
Your Investment
in Malaysia 

AgBiotech BioMedical BioIndustrial

Biogas Asia Pacific Forum
JW Marriot Hotel

Kuala Lumpur
2 - 4 June 2014

www.icesn.com/bioasasia

BioMalaysia
& Bioeconomy 2014

Kuala Lumpur 
Convention Centre

19 - 21 November 21
www.biomalaysia.com.my

Meet us @...

Dynamic
Business Environment

Advancing with
Technology

Highly Competent
Workforce

A haven for
Foreign Companies

Comprehensive International
Trade Linkages

Internationally Recognized
Regulatory Framework

Well-Development
Infrastructure

Global Lifestyle

MALAYSIA

Centrally located in one of the most economically vibrant 
regions in the world, Malaysia is perfectly positioned for 
investment with a rapidly developing ecosystem ready for 
innovation, biotech and business.

C

M

Y

CM

MY

CY

CMY

K

biotechcorpinbangalore2.pdf   1   2/13/14   5:24 PM


