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Minute of the 1st Steering Committee on CDM Project in Malaysian Palm Oil Industry

Date: 15 October 2002
Time: 9:30-11:30
Venue: Ministry of Science, Technology and the Environment

1.0pening address form the chairperson (Mr. Chow on behalf of Dr. Nadzri)
Mr. Chow was requested to chair the CDM meeting. On behalf of Dr. Nadzri, he apologized to
the steering committee as Dr. Nadzri had to attend another urgent meeting. The meeting
was initiated by an opening remark by Mr. Chow on the issue of green technology and

potential international collaboration in the CDM project.

2.Introduction of participants

Even though it was a second gathering of the steering committee, there were a few new
delegates from Malaysian and Japanese sides. Among them were Tokyo Electric Power
Company, Mitsubishi Security, Ministry of Primary Industry, Ministry of Energy and

Multimedia, SIRIM, Malaysian Energy Center and Economic Planning Unit.

3.Result of 2001 study

The main agenda of the meeting was the presentation of the current findings of the research
project carried out at Serting Hilir Palm Oil Mill by Kyushu Institute of Technology and
Universiti Putra Malaysia. The presentation was delivered by Professor Shirai. The

follow-up discussion was largely arise from this presentation as follows:

3-1 The establishment of GHG Baseline in CDM project

Question: Dr. Yeoh Bee Ghin
i.  Why was the methane content or biogas is lower than in the previous report?

Answer: Prof. Shirai & Dr. Ali
¢ Higher biogas content reported was due the size and nature of the experiment. The
earlier studies conducted were mainly at the labscale and in a closed system. Whereas
these data were collected during the normal operation of the palm oil mill wastewater
treatment plant (open digester and lagoon). Therefore factors such as oxygen
contamination and mixing (even though minor) for the open system is inevitable. For
the digester system mixing is more vigorous as evident from the active bubbling and
recharging of new effluent. While in the lagoon system, large surface area may

encourage the introduction of oxygen into the liquid phase.
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Therefore it is important for the CDM project to quantify the actual amount of GHG
emission from the palm oil industry as per business as usual.

Question: Dr. Yeoh

Were there any microbiological studies conducted on the CO2 generation?

Answer: Prof. Shirai

CO2 generation was not measured based on microbiological activities because the size

of the lagoon and open digesting tank were too huge to study.

Question: Mrs. Wong

Are there any problems for baseline establishment?

Answer: Prof. Shirai

Major field constraints in establishing the baseline are mainly limited points of
sampling and study period.

Ideally, methane generation should be measured from material balance. This can be
achieved using the information from the chemical properties of POME at the intake
and discharge points. However, the content of methane should first be verified because
of the huge difference between the data obtained in our study (35% in tank case, 45%
in lagoon case) and the data used in Malaysian national GHGs inventory (65%)
Therefore more accurate measurement is needed to verify the content. To pursue this
objective, we are now in the process of developing a new digital imaging system to
measure the GHG emission. The new system is anticipated be more efficient in terms

of time required and sampling.

Response: Mr. Chow

Mr. Chow again emphasized on the usefulness of accurate measurement to set baseline

settlement in CDM project.

Question: Dr. Ma

iv. The result of the methane content in biogas seemed to be low, is there any plan in the

future to use selective thermophuilic microorganism so that methane could be

increased and the hydraulic retention time be reduced?

Answer: Dr. Ali

What we are interested now is to establish the current situation (business as usual)
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 Dr. Ma’s idea is very useful and valid mainly for power generation by biogas.

Answer: Prof. Shirai
* It'sdifficult to use the selective microorganism in the current study as the setting up of

baseline is more crucial.

Answer: Prof. Ismail
 Completely different system from the existing open digesting tank should be
introduced to the industry in order to use biogas for power generation.

Answer: Prof. Shirai
*  Modern technology of methane fermenter will be introduced with the cooperation from
Sumitomo Heavy Industry.
* It is anticipated that with the new design the methane content can be improved and

retention time and polluting strength be reduced.

Answer: Mr. Subash
¢ In response to Dr. Ma's question, Mr. Subash stressed that the main objective of the
current project is to establish the GHG baseline from the palm oil industry without any
modification to the current system. The data collection should represent business as
usual which is in the phase of the CDM project.
¢ Once the GHG baseline has been established and certified then the exploitation of the
new 500m3 pilot plant in the 2nd phase can be used for power generation.

3-2 Malaysian criteria for sustainable development expected from CDM

Remarks: Mr. Chow
« Malaysian criteria of sustainable development are as follows:
1. Environment
The project will alleviate the undesirable smell of POME and provide cleaner

environment

2. Development
The project will generate electricity, activate economy and bring investment.

3. Social economy

The project will create more opportunity for better jobs.

¢ This CDM project seems to satisfy those criteria.
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4.Possibility of CDM project
Q and A based on the explanation from Prof. Shirai, was as follows;

4-1 Project boundary

Questions: Mr. Suzuki.

Proposed a study to investigation on each mill on the productivity and the location of
mill to the nearest power grid.in the year 2002-2003?

Clarification is required on the project boundary whether it covers from the gathering
of FFB from the field down to the discharging of palm oil mill effluent?

Remarks: Mr. Chow

Project boundary should be confined to the wastewater treatment system mainly

digesting tank and wastes.

4-2 Project cost estimation

Answer: Prof. Shirai

Analysis of the project commercialization in the 2001-2002 studies does not include the
CER selling.

Remarks: Mr. Chow

This study is based on the existing system with no modification to the system.

Remarks: Prof. Shirai

Modern methane fermentation system will be developed by the Japanese plant
manufacturer, namely Sumitomo Heavy Industries and used for the CDM project at
Serting Hilir Palm Oil Mill.

Questions: Mr. Chow

Will the Japanese investors make an investment to the CDM project?

Answer: Dr. Shirai

It was approximately estimated that US$290,000 is needed for the construction of the
closed digester system in Malaysia for the palm oil mills. The figure quoted is practical
and based on the current senario in Malaysia (similar figure to the F/S report)

The cost estimation of this project is significantly low compared with the construction
cost in Japan at the same scale.

For the project to become competitive and attractive to the Japanese investors, the
price of CER should be approximately US$4.8-6.1/t-CO2 credit which is within the
current market price of US$3-6 /t.
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However, the actual cost will only be finalized once the pilot plant has been
commissioned. Therefore the next 1 year (2002-2003) is important in determining the

total expenditure of the new methane fermentation system.

Remarks: Mr. Chow

For the co-generation project for the palm oil industry, the investment required is
approximately US$30-40 million dollar. Hence the figure quoted by Prof. Shirai for the

CDM project is very favorable to Malaysia.

Remarks: Mr. Subash

It is also an interest of FELDA to investigate the potential applications of biogas and
biomass in the boiler system mainly for power generation.

However, in the context of CDM project, the GHGs reduction is the main primary
objective.

Whereas the exploitations of biogas or biomass for power generation is a secondary
issue.

For the mill to be qualified for independent power plant (IPP), the minimum electricity
output is 5SMW. This is made possible through the connection to the TNB grid.

On the other hand, smaller mill may not be able to meet the minimum power
generation. Therefore it may consume the electricity generated from the biogas or
biomass for their own consumption such as small equipment or for aeration of the

lagoon system.

Question: Mr. Chow

Are there any ideas to bring investment from Japan?

Remark: Prof. Shirai

Comments from Japanese companies are important.

Answer: Ms. Yoshitaka

CHa4 emission reduction project is more attractive for the CO:z reduction project because
of the GWP.

The revenue of CER of $5,000/year for sealing the open digesting tanks is not so huge
and does not cover the cost of the project. We assume the structure of project finance
of this project is 30% of equity investment and 70% of the investment from local banks
or developing banks. $5,000/year of CER revenue will be enhancement of return on the
equity investment.

ROE of biomass project is lower than the ROE of biogas project because CH4 emission
reduction is more effective than CO2z (21 times).

(HS)



* Biogas has a potential to be an attractive project to investors.

¢ About capital cost, Japanese technology is high but expensive. It sometimes doesn't
meet the need of developing countries.

« This type of project could be suitable for project developers as well as investors in

Malaysia.

Remark: Mr. Suzuki
¢ Cost estimation in the 2001-2002 studies did not include procedure cost such as PDD
cost and monitoring cost.
« Total cost for CDM project will be estimated in the 2002-2003 studies.
¢ A new joint venture company is expected to incorporated by Japanese and Malaysian

companies to operate CDM project.

Remark: Mr. Chow
¢ More accurate assessment of project cost is needed for investors.
¢ About CDM project in palm oil industry, co-generation system in palm oil mills is
studied.

5.Adjourn
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CLEAN DEVELOPMENT MECHANISM FEASIBILITY STUDY 2001
SPONSORED BY MINISTRY OF THE ENVIRONMENT JAPAN

RESEARCH FOR THE REDUCTION OF
METHANE RELEASE FROM MALAYSIAN PALM OIL
MILL LAGOON AND IT S COUNTERMEASURES

SHIN'ICHI SUZUKI
EX CORPORATION

YOSHIHITO SHIRAI
GRADUATE SCHOOL OF LIFE SCIENCE AND SYSTEMS ENGINEERING
KYUSHU INSTITUTE OF TECHNOLOGY

/,: [methane 400t/y | N
W

process

A4 A water
15000t/y

POME lagoon

: . 40000t/y anaerobic po \
\E%/SOMEVI\:%SE solldﬁ\évgfte Eg COD 0000 ppm | Large amount o

14500t/y | | 14500t/y SS 15000 ppm | Methane is releae

to the atmosphare.
EFB is used for fertilizer ‘CPO \
to oil palm plantation All the energy for the mill 27000t/y

ﬁ%ﬂubs‘iié“é’fpf}ﬁﬂfy a current palm oil mill







EFB {Empay Fruit Bunch}






CDM

Developed Country Developing Country

T— Reducing GHG 41

Boundary Space
—— Time < 2012
BaseLine » Measurable

Joint Project

—Yes

GHG[

reduction




methane

A%‘
0N *=—POME

CPO: crude
palm oll
11 million t/y
. P 250 US$/t
COD >40000ppm

/4 POME: palm oil mill effluent 1
ST 1207 25 million t/y Water—>ri7se
sterilization digesting L

Strlp press fiber'

6 million t/y
moisture content
_ _ 140%

fiber + oil kernel oilcombustion

2700 kcal/kg

FFB: fresh fruit
bunch

60 million t/y

- (K
<+—> o, ..
D

palm kernel shell: 4 million t/y

| 10%
EFB: empty fruit bunch 3 million t/y | moisture content
14.4 mI||IF())r¥t/ 180 US$/t combustion

3

moisture content 60% 4500kcal/kg
combustion 1400kcal/kg [PALM OIL INDUSTRY IN MALAYSIA




Palm oll industry in Malaysia

plantation

T

plantation

process water methane 90%
¥ XY
FFB—mill——{POME—>lagoon >\$\5§?§$d
CPO _ “—energy 2nd generation
solid waste palm oil mill
0
process water me}?ine 5 /0
75—} ~POVE ot |~ s
CPOe iLenergy

solid waste

I

1st generation
palm oil mill




JAPAN

MALAYSIA~

plantation

—

process water

v

FFB)

e 1] I

CPO

=$/CDMme3h

reduction of green

POME—"tank

house effect gas 5%

digesting

aerobic| _[treated
pond water

b

energy

solid waste

I

<

methane

for sale

3rd generation
palm oil mill



(Japan)
Project Leader Prof. Dr. Yoshihito Shirai (Kyushu Institute of Technology)
Mr. Shin’ichi Suzuki (EX COOPERATION)
Mr. Kazuhiro Morinaga (Sumitomo Heavy Industries,Ltd.)
Dr. Minato Wakisaka (Kyushu Institute of Technology)
(Malaysia)
Dr. Mohd Ali Hassan (University Putra Malaysia)
Mr. Shahrakbah Yacob ( University Putra Malaysia)
Mr. Sim Kean Hong ( University Putra Malaysia)

Prof. Hidefumi Imura (Graduate School of Nagoya University, Japan)

Dr. Nadzri Yahaya (Ministry of Science, Technology and the Environment, Malaysia)

Mr. Mohd. Zahit Ali (Ministry of Science, Technology and the Environment, Malaysia)

Mr. Lethumana Ramatha (Ministry of Science, Technology and the Environment, Malaysia)
Mr. Thiyagarajan Velumail(Ministry of Energy, Communications and Multimedia, Malaysia)
Dr. Ir. Ma Ah Ngan (Malaysian Palm Oil Board, Malaysia)

Mr. Subash Sunderaj (FELDA Palm Industries, Malaysia)

Mr. B.G.Yeoh (SIRIM, Malaysia)

Prof.Dr.Mohd. Ismail. Abdul Karim (University Putra Malaysia)

Dr.Azni Hj. Idris (University Putra Malaysia)



Biogas composition (measured) Biogas amount (measured)
methane 35% CO2 65% (digesting tanks) 4.9 L/min m2 — 7.06 m3/day m2 (digesting tanks)
methane 45% CO2 55% (facultative pond) 0.7L/min m2—1.01 m3/day m2 (facultative pond)

Judging from Data from Felda Serting Hilir Palm Oil Mill

Total biogas from mill Total methane from mill
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A model mill case study
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Biogas for
fuel or power
generation
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Investment for CDM in palm oil industry from Japan and Malaysia

Number of new mills Cost/mill Total cost
Malaysia 5.8 million US
Open digesting tank 0.29 million US 5.8 million US
Japan 61.5 million US
Open digesting tank 0.48 million US 28.8 million US
Sealing 0.19 million Us 5.7 million US
Generator 0.3 million US 217 million US
Total number 67.3 million US

Investment from Japan per mill = 61.5/90 = 0.68 million US$
CO2 reduction per mill . 14,280 t/y x 10y = 142,800 t+;

(Lagoon)
0.68 million US$/142,800t 11,107 t/y x 10y = 111,070 t+
0.68 million US$/111,070t (Open digesting tank)

=48 - 6.1 US$/t-CO2




Joint Project between KIT & UPM with FELDA
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1 Methane content released from the anaerobic pond system (lagoons) in a palm
oil mill was 45% and that from the open digesting tank was 35%.

2 Based on this data, 0.36 million ton methane per release from lagoons and 0.33
million ton from open digesting tanks were estimated at 2020 in Malaysia.

3 Adopting the scenario as using open digesting tank system as business as
usual, in the case of investing installment cost for power generation from
methane, it would be profitable when the price of carbon credit more than
6US$/t-CO2.

4 Our organizing steering committee including the member from the Malaysian
government, industry, and university suggested that our CDM project match
Malaysian policy encouraging power generation from biomass, if the sustainable
development of palm oil industry could be promoted.

This project was planned based on the long collaborating works between Prof. Yoshihito Shirai,
Kyushu Institute of Technology, Japan and Dr Mohamed Ali Hassan, University Putra Malaysia.
The field works were cooperatively carried out by the staffs of each university in a FELDA’s palm
oil mill.

This project was supported by the Global Environmental Center, Osaka Japan and sponsored
by Ministry of the Environment Japan.



Consensus for the baseline of this project

Risk hedge for the CDM business

Business plan by a model business

Further FS with biomass power generation by solid wastes
Partnership between Japan and Malaysia

Funding

Scheduling

Malaysian policy and innovation

surplus electricity for sale

— process
o water
FFB ] 15000t/y
81000t/y —I \
T 40000 / \
S e
. ponding
fertilizer for oll .
: solid waste power
palm plantatlon EFB & fbel’ generatmﬂ E 400t/y Of
29000t/y PO e methane can

All the energy for the mill is & be reduced

supplied by the combustion of < 27000t/y

solid waste ash

1000t/y

a proposed palm oil mill
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Minute of the 2nd Steering Committee on CDM Project in Malaysian Palm Qil Industry

Date: 14 February 2003
Time: 9:30-11:30
Venue: Ministry of Science, Technology and the Environment

1.0pening address form the chairperson
The meeting was initiated by an opening remark by Mr. Chow on the issue of utilizing the

wastes and POME from palm oil industries in the CDM project.

2.Introduction of participants

Even though it was a second gathering of the steering committee, there were a few
new delegates from Malaysian and Japanese sides. Among them were Tenaga Nasional
Berhad (TNB), Global environment Centre Foundation (GEC) on behalf of Ministry of the
Environment JAPAN, Matsushita Electric Industrial Co., Ltd. (Panasonic), and Sankyu

Malaysia

3.Current status report by EX Corporation, Japan

The first agenda of the meeting was the presentation of the result of CDM feasibility study
on FELDA palm oil mills by EX Corporation and Kyushu Institute of Technology. Mr.
Nakamura with EX Corporation delivered the presentation. The follow-up discussion was

largely arise from this presentation as follows:

Cl: How do you take care of the leakage from the open digesting tank? (Mr. Chow)
Al: New design will include the sealing of the existing digesting tank or closed digesting
tank (Prof. Shirai)

Cc2: What is the advantage of case 1? Why did the study choose case 1?(Prof. Ismail)
A2 i. Small investment in case 1 (Mr. Nakamura) ii. CER issue — larger CER because of
the CH4 GWP is 21 times as CO2 with small investment, but low profit as business because

of the small electric generation (Prof. Shirai)

C3: It is needed to consider the monitoring cost as it will reduce the profit (Mr. Chow)

4.Latest research results by University Putra Malaysia, Malaysia

The second agenda of the meeting was the presentation of the result of Investigation of
Greenhouse Gases from Palm Oil Industry for Potential Applications. Mr. Shahrakbah with
University Putra Malaysia delivered the presentation. The follow-up discussion was largely

arise from this presentation as follows:
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Cl: Good potential of methane as renewable energy as presented (Mr. Chow)

C2: Why methane is higher in the pond ? (Prof. Ismail)
A2 This is as a result of less mixing in the pond creating better anaerobic level or
condition for methane fermentation. Mixing in the digester will introduce oxygen thus

reducing the anaerobic level (Dr. Ali)

C3: Why during lunch time the flowrate is high ? (Mr. Chow)
A3 This is because the mill will introduce fresh effluent into the tank. This activity will

cause a vigorous mixing of the effluent therefore releasing a lot of biogas (Mr. Shah)

C4: What type of fermenter or system that will be used at the pilot plant ? (Dr. Yeoh)
A4 . Circulation in the tank will be achieved through the recycling of POME and biogas,

no mechanical mixing will be installed. (Mr. Morinaga)

C5: What is the temperature of the effluent? (D. Yeoh)
A5: There will be no temperature control therefore the temperature is at the range of 400C to
500C, mesophilic condition (Mr. Shah)

5.Future plan by Kyushu Institute of Technology, Japan

The third agenda of the meeting was the presentation of UPM and KIT Plans under
Memorandum of Understanding hopefully with FELDA and Japanese Companies. Dr. Shrai
with Kyushu Institute of Technology delivered the presentation. The follow-up discussion

was largely arise from this presentation as follows:

Cl: How do you realize the future plan? (Mr. Chow)

Al: As foothold, biogas power generation will be started as CDM project soon and then

FELDA provided us area for pilot scale experiment to recover methane. (Prof. Shirai)

cz: The biogas power generation project will contribute to the regional environment

improvement and the cost of project is not expensive for Malaysian side. (Mr. Chow)

C3: Other value-added products such as acetone, butonal and ethanol can also be
produced from POME as studied by MPOB. This is in line with future plan of CDM

business proposal (Dr. Ma)

A3: Biomass industry has a potential especially palm oil industry as the industry is
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supported by good network of roads and transportation and also the high concentration of

biomass at the mill (Prof. Shirai).

C4. This CDM biogas-biomass power generation is the first step toward to develop green
business such as biomass projects in Malaysian palm oil industry. Could TNB purchase the

electric power generated in our project at premier price, 0.16RM/KWh? (Mr. Suzuki)

A4 There is a possibility, but cheaper is better. (TNB)

6.CDM certification model project, Japan

Mr. Ueno with Global Environment Centre (GEC) on behalf of the Ministry of Environment
Japan (MOE) explained the outline of CDM certification Model project conducted by MOE.
FELDA Lepar Hilir palm oil mill biogas project was selected in this model project. The

follow-up discussion was largely arise from this presentation as follows:

Cl: In April, we will have public comments in Japan about the result of the model
project, and if possible, would like to have public comments from Malaysian people through

government for example on the Website. (Mr. Suzuki)

c2: It is important to conduct a survey on the public opinion of CDM project. The
survey should be conducted at the proposed locality so that the community involved will
have the say on the impact of the CDM project on their lives. Views must also represent the

stakeholders of the company (Mr. Chow)

Cs3: KIT will hold the symposium on sustainable palm oil industry and call Dr. Lester
Brown, one of the world environment leaders, as panelist. We will have comments about our

model project from Dr. Brown as a third party nothing to do with our project. (Prof. Shirai)

C4. Public comments from stakeholders such as employee of the mill, people in local
community, FELDA member, administration official, people in the palm oil industry, global

environmental specialist, etc. are seems to be needed. (Mr. Chow)

C5: MOSTE will invite the OE and give comments about the project. (MOSTE)

Cé6: Public comments should be taken from local level rather than national level. (Mr.
Subash)

CT: Is it necessary to conduct environment impact assessment (EIA) for biogas power

generation project? (Mr. Suzuki)

026



AT: It's not necessary if the electricity generated is below 10 MW. But the environment
impact study is required. (Mr. Ssubash)

Cs8: Could you give us the information on Designated National Authority (NDA)of
Malaysian government to approve CDM project? (Mr. Nakamura)

AS8: Malaysian CDM committee as DNA (Designated National Authority) soon will be set
up and MOSTE is appointed as the leading organization in the body. Secretary General of
MOSTE is proposed to chair and endorse the CDM project. (Mr. Chow)

Co: It is necessary for OE to register to DNA to do work in this model case? (Ms.

Yoshitaka)

A9: The precise role has not determined yet. So it's not necessary so far. (Mr.
Chow)

C10 Could you give us your impression about the project effect to Malaysian renewable

energy policy? (Mr. Nagai)

A10: The project will contribute to the sustainability of Malaysia. (Mr. Chow)

C11: Are there any possibilities to change the numerical target of renewable energy (5%
of all national energy supply)?

All: No possibilities so far. (Mr. Chow)

7.Baseline issue of the CDM Biogas power generation project

Cl: the Ministry of Environment JAPAN told that the baseline scenario of our project
that lagoon or open digesting tank system will not be changed in next 10 years as business
as usual (BAU) must be logically strengthened. If the baseline set very conservative such as
introducing sealed digesting tanks as BAU it is difficult to be CDM project as business.
(Prof. Shirai)

Cc2: Unless some sort of technical assistance for POME digester, the baseline will be the

same as current condition, lagoon or open digesting tank system, in next 10 years. (Dr. Ma)

Cs3: We would like to discuss how we insist and convince our baseline to OE. (Prof.
shirai)
C4. Based on the current scenario, the GHG baseline in the pond will not changed for
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the next 10-15 years. However, this is largely influence by the DO requirement on the
treated effluent discharge to the waterways. If the mill is required to reduce the BOD level
prior the discharge then new system wastewater treatment system (higher efficiency) must

be installed to meet the regulation. In a way, it will affect the GHG. (Mr. Subash)

C5: There are many related projects in Malaysia such as UNDP-PTM project and they
all faces the baseline issue that the lagoon or open digesting tank system continues in next
10 — 15 years. (Dr. Yeoh)

Cé6: Dynamic baseline is unsuitable for CDM project as regular fluctuation will affect the
investment and cost of earlier project that is based on the previous baseline. Then the
renewable crediting period (at most 7 years per period with 3 periods) are prepared to re

consider the baseline 7 years after the settlement. (Mr. Chow)

8.0Other Issue
Cl: It was suggested that the next CDM meeting is held at the site of the pilot plant in
August 2003. This will give better views to all the members about the current conditions

of the palm oil industry. (Mr. Chow)

9.Adjourn
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> Stage 1 - Baseline of GHG, emission
from pond and open digester'systems

> Stage 2 — Generation of CH, from
methanedtest plant

> Stage 3 - Potential commercial
application of methane and other
chemicals




> Venue : Serting Hilir Palm Oil Mill
» Data recording : Weekly for 1 year
> Observation

System Commenced Updates

Jun 2002 3.7 I/min/m?;
(Week 27) 42.0 7% CHy
Nov 2002 0.6 I/min/m?;
(Week 13) 57.8% CH,
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> Construction of CH, test plant — April 2003
> Optimization of CH, generation — Jun/July

> Commence end of 2003
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Future plans
UPM and KIT Plans under MOU
Hopefully with FELDA and

Japanese Companies

by Prof. Yoshihito Shiral
and Dr. Mohd. Ali Hassan



Power generation and GHG gas emission from FELDA Serting Hilir

Total biogas from mill Total methane from mill
T AR
AW

, 6 million m?y 1500t/y
| urrent EP.G13MW (BOOOOt_COZ/y)

/‘V—v
\ POME Biogas
160000 m3/y (Methane+CQO2)
FFB \

360000tly , E mill
'“_> .
: digesting tanks Biogas
Jinl | (Methane+CQO2)
2 2 no biogas (30%)

shell EFB Fiber CPO
FFB x 0.066 || FFB x 0.24 FFB x 0.1 65000t/y
= 24000t/y T 86400t/y = 36000t/y
| facultative pond
Excess EP.G. 2. 4AMW A model mill case study

(21000MWh) 6000t-CO./y
Total GHG emission = 30000 + 6000 = 36000t-CO./y

E.P.G. : electric power generation
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Cooperative joint project among KIT-UPM-FELDA

Cost Estimation 1.5 million JY
(Fermentor, Scrubber .
/ Storage tank, and others)
Eli:—( ) POME residence time would be

500m3 methane tank system reduced to 10 days (currently
\ 20days).

(Power generation stalled by KIT and UPM

Zlgz%%MWWh P -
iogas

Ste(am 1200)00t SI(I)EO m3/Sep (Methane+C02)

(120000Gcal)

FFB
360000t/y —( |
> 9 rovieg  5000MWNh
EFB ) Fiberx CPO (650kW)
ooty | | Easgoouy | L2200 Steam 20000t

(20000Gcal)
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EFB(C-compounds)
Cellulose 30%

Poly-lactate : 20000t/y

)

Cooperative joint project among KIT-UPM-FELDA

Cost Estimation 1.5 million JY
(Fermentor, Scrubber .

Hemi o / Storage tank, and others)
enml- =
|/ Biomass (potentiality) 2& (

POME residence time would be
reduced to 10 days (currently

Cellulose  : 10000t/y < SYSTem o hdays).

Lignin - 10000ty | |nstalled by KIT and UPM
Hexose  :11000tly f__

Pentose : 11000t/y [pome Biogas

Lactic acid : 22000t/y | 160000 m3/Sep WAl

FFB

/

TS

360000ty [’/ i
EFB Fiber CPO
FFBx0.24 | | FFBx 0.1 | | 65000ty
= 86400ty | | = 36000ty

"

/l Acids fermentation 1

Acetic acid . 800t/y
Propionic acid : 400t/y
@tiric acid 400t/)
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Revenue from Biomass

ltems guantity Price Revenue
Energy

Electric power 27,000MWh  33.3%/MWh 900,000%
Steam 140,000 t 4%/t 560,000%
Liquid fuel 24.000 t 80%/t 1,920,000%
Materials

Organic acids 1,600 t 500%/t 800,000%
Cellulose 10,000 t 300%/t 3,000,000%
Lignin 10,000 t 150%/t 1,500,000%
Hexose 11,000t 150%/t 1,650,000%
Pentose 11,000 t 300%/t 3,300,000%
Lactic acid 22,000t 300%/t 6,600,000%

Poly-lactate 20,000 t 20005/ 40,000,000%
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Novel Business Using Biomass Energy from

CDM provides profitable S S T

area for novel business to A% N .
“.'; H--.

iy

which biomass energy can jus
be supplied from palm
A for novel business | \

Palm Oil Industry in Malaysia

oil industry with a very
good price

CDM provides a complete methane 1. CDM can reduce GHG by sealing
fermentation system and can change lagoons.
lagoon area to the profitable area. 2. Local pollution can be prevented.

(odd smell from lagoons stopped)

3. Local employment can be en-
couraged by inviting novel
business.

According to the economic growth in Malaysia and Indonesia development of new
oil palm plantation in the tropical rain forest becomes no longer economically
effective. To answer the increasing demand for palm oil in the future, it will become
essential palm oil industry must cooperatively stay with other industry and people.

CDM provides electricity using the methane
fermentation system to supply to novel
business with a very good price.



LOKASI KILANG-KILANG FELDA
DI SEMENANJUNG MALAYSIA
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Poly-lactate Plant in Serting Hilir mill
Productivity = 6,000 t/y

Energy : 12,000 Mcal/t—=12,000 Mcal/t X 6,000t/y=72,000Gcally

Steam from methane combustion : 20,000Gcal/y—80,000%/y

liquid fuel : 52,000[Gcally]/6]Gcal/t]=8,700t/y—696,000%/y
Total 776,000%/y

EFB : 6,000 [t/y]/0.23=26,000t/y — 10 $/t — 260,000%/y
Labor : 25x4 =100 — 5000%/y capita — 500,000%/y
Chemicals : 200%$/t X 6000t/y — 1,200,000%/y
Plant : 30,000,000% interest 8%, pay-back 10y—4,320,000%/y
Maintenance : 5% of Plant price — 1,500,000%/y

Total 8,556,000%/y
Tax and Management : X15% — 1,283,400%/y

Overall production cost 9,839,400%/y
Revenue : 6000t/y X 2000$/t 12,000,000%/y




OBJECTIVE
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CDM Certification Model Project
by Ministry of the Environment, Japan (MOE)

Capacity building for0 (1)Japanese candidates for Operational Entity (OE) through a trial
run of Validation with CDM feasbility studies(F/Ss) that are
considered to have useful knowledge

(2)CDM project participants by providing experiences for preparing
Project Design Document (PDD).

DESCRIPTION

Two CDM F/Ss were selected for this model project by MOE. One of them is “Project
Development Study for Reducing Methane Emissions from Anaerobic Lagoons Treating
Effluents from Palm Oil Production in Maaysia’. Matsushita Electric Industria Co., Ltd.
(National/Panasonic) will prepare a PDD for the study with Kyushu Institute of Technology

(KIT) and EX Corporation.

The “Validator” of the study is Chuo Sustainability Research

Institute, which is a subsidiary of Chuo AoyamaAudit Corporation.
(The expense for these Validations will be covered with MOE.)

SCHEDUL E (Tentative)

--Early March:

Prepare a PDD

The middle to the end of
March:

Desk-top review (Validation with a PDD)

Early to the middle of
April:

Interview stakeholders - by a Validator

The middle of April: Field investigation
Full Validation

Late April: Prepare a Validation report
Release public details about the Validation report on the web site of
MOE and others, and invite public comments in Japan about the
result of the model project

Early May: Workshop by the parties involved with the model project

June; Distribute brochures prepared by MOE about the model project at
SBSTA in Bonn.

NOTE

OEs have not been officially designated yet by the Executive Board of CDM(EB). Therefore
Validation to be implemented for this model project is not based on the Kyoto Protocol. To

make the validated study of this model project official, Validation from Designated

Operational Entity (DOE) will be required.
(In the near future, the validators for this model project could be DOESs.)
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ACTUAL (LAST 10 YEARS)
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YEAR | FFE RECEIVED (MT) | CPO PRODUCED (MT)
[ 1462 150,235 76,012
1,953 202,945 35,802

1,554 204,135 36,360

7,855 237,575 40,273

7,896 230,415 47,586

1,547 220,455 41,126

1.598 202,570 38,430

1,049 285,030 50,565

2,000 223,895 41,732

2,001 265,520 48,505

i 2,002 258,890 48,340

FORECAST (NEXT 10 YEARS)

YEAR FFB RECEIVED (MT) |CPO PRODUCED (MT} |
2003 270,010 50,492
2004 274,300 51,094
2005 263,070 50,316
2006 265,640 48,712

| 2007 256,000 47,872
2008 247 580 45,352
2009 233 220 43,612

[ 2010 228,110 42,657
[ 21 207,520 36,806
BT 150,000 28,050

052

Gl A PALEL QIL WL FRODUCTION FIGURES

ACTUAL (LAST 10 YEARS)

I YEAR | FFR RECENWED {MT) | CPO PRODUCED (MT)
1822 153,080 27 BB
1993 213,540 36,268
15904 175,985 31,869
1545 215,510 36,2084
1568 239,015 43,247
1807 217,185 40,500
1588 173,523 31,885
1989 215,240 37,930
2000 186,435 34,5498
2001 232,815 44,707
2002 165,525 | 30810

FORECAST (NEXT 10 YEARS)

VEAR FFBRECEIVED (M) | GPO PRODUGED (MT) |
2003 224,500 41,982
2002 205,500 38,429
2005 138,000 25432
2006 120,500 22534
2007 95,500 18,06
2008 134,500 75 152
2009 157 500 20453
2010 164, 500 30,762
2011 182,800 36,054
2042 222 000 41.514
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