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About us

LIREis a nonprofit organisation dedicated to the sustainable development of a self
sufficient renewable energy sector ithe Lao PDR. The institute offers agronomical,
technological andsociceconomic research services, and works to provide a free public
resource of information and advice on the use of renewable energy technologies in
Laos. LIRE strives to support the development of the country by exploring commercially
viable means taestablish renewable energy technologies in rural parts of the country, in
areas without connection to the national grid and with little access to technical expertise.

© Lao Institute for Renewable Energy (LIRE)
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Tel: +856 21 353 430. Fax: +856388 897
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Executive Summary

Lao Institute for Renewable Energy (LIRE) and Fondation Energidssgdonde have been actively
and successfully examining the opportunities for innovative rural electrification, over the past 2
years, using Straight Vegetable CGH#VQ) in order to run highuality modified generator sets
(genset). The significance of this approach is that it fills a notable gap in the rural electrification
options for villages and provides local and national leaders with further rural electrificagibons.

As this approach was indeed very novel, the Foundation and LIRE both agreed that proper detailed
economic, agronomic, technical pr@plementation analysis of this approach in the Lao context was
required before moving to successful implemenoati

As part of process LIRE, with strong support from thred&tion, amongst other things, analysed
this present reporthe following areas:

1 The lessons learnt from a recent project conducted in India, similar in all respects to the one
that the Fondatn-LIRE would like to implement in Lao PDR. This Indian project presents an
excellent overview of the challenges to face.

i The situation and the degree of involvement of the different actors of the Jatropha world in Lao
PDR through a set of Minutes of Mawi

1 The identified risks and a suggestion of mitigation measures

1 The realization of a realistic calendar, taken into account EEP constraintf(@me), and the
associated budget.

1 The technical design scheme

A long and detailed field report furthermorgpeared in the annexes.

There were some substantial challenges in finding suitable villages in the Province identified by the
Foundation for this project, notably Luang Prabang Province.

Indeed, in spite of a fruitful cooperation with PDEM, many setbacksirred in the past regarding

the selection of a village. Ban Muangchim, the first village initially retained has finally been included
in the grid extension plan. The second, Ban Bouampho is going to be relocated soon due to the
construction of a danonthe Nam Khan river (Nam Khan 2).

The village selected during the last field trip, Ban Houaysala located in Phonxay District, Luang

t N} oly3d tNRGAYOS:T aSSya LINRPYAaAAYy3ad |1 2SPHSNE GKS

(10km), BariNong<ham, isked in the near future to be relocated in Ban Houaysala in order to form a
new cluster (more than 170 households). If this decision is acted, then it is very likely to see this new
cluster benefit from electricity thanks to an extension of the gnidaning years

One of the major problems about the Luang Prabang Province is the rapid extension of the grid and
the many resettlement plans caused by the construction of dafngew figures can illustrate the
degree of rapidity of the changes in this prose:
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1 In 2009, according to the Statistic Yearbook 2010 prepared by Stafdtioaing Office for EDL,
57.8% of the households were electrified in the province.

1 In 2010, 68.7% of the households were electrified in the same province. As a comparison, the
national electrification ratio was in 2010 officially of 73.9%

So, even if we have strong support from PDEM and other state actors, with the Lao economy
consistently growing at upwards of 9% per year, it is very hard for them to provide genuine
assurance®f the powerdevelopment plan changes in coming years. Previous experience shows
that this plan is constantly revised, due to environmental and economic factors, and therefore it is
hard to predict whether urelectrified villages now will be electrified the next 5 years, even those
villages currently listed as not due for electrification in the next 20 years. In short, it is not practically
possible to get visibility over the power development for the next 5 years in this, or indeed any other
province, d Lao PDR currently.

Specifically with respect tdatropha curcasthe identified noAfood source of Straight Vegetable Oil
(SVO) for this project there remains a concerning social issue in Lao PDR with respect to this crop
with respect to it currently hamg a poor reputation with farmers. Despite having been grown as a
hedging plant in Laos for much of the last 350 years, recently with the biofuels boom there has been
much ovetplanting of Jatropha and poor behavior by agents; leading to farmers becoming
sometimes reluctant to plant this crop. In some cases, the farmers even uprootedathepha
curcasplants because they realized that this activity was really tioomsuming for often a poor

result (low yield) and a poor income

However, this gives a reapportunity to meet effectively a real local need for affordable electricity;
as there is now a lot of Jatropha planted with little real market. Villagers interviewed were almost
universally positive about using this Jatropha to electrify their own eillagd were generally
encouragingly supportive of this approach.

The main agronomic challenge is in estimating the real and actual yields of Jatropha in the specific
local circumstances; as a hedging plant the yields are low as the plants are close togethever,
planted in small plots with standard spacing (2m x 2m) the yields are higher but still uncertain given
the poor but very variable quality of Lao upland soils.

In the village selected, even if some Jatropha curcas plants are already present mearby, the
setup of a nursery would be indispensable. It means also to transplant the new saplings, to maintain
them a minimum and to wait a period of 3 or 4 years before to reach the maturity of these plants
and to benefit from 3 or 4 hours of eleidity per day maximum thanks to the seeds harvested
locally. It is difficult to guarantee the motivation of the farmers during such a long period without a
real counterparty.

Moreover, the team was not able to ensure at 100% and at reasonable price by siipgeeds for
the first years of the project. Indeed, the potential partners and suppliers are located far from the
Luang Prabang Province and are facing themselves to small amount of seeds harvested.
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There is a key role for effective valabain conmunication with the villagers, Jatropha seeds started

to be traded both internally and regionally and therefore protecting the village supplies from traders
is a challenge once the market will be better organized and structured which is not yet thelugse. T
may lead to a problem given the sensitivity of the economical model built to the price of the seeds.
Basically, the rural electrification project may be sustainable if and only if the price of the seeds, the
most important running costs, remains quieeady and not too high.

One of the biggest lessons from the Indian experience, apart from not to beusétfient in terms

of seeds harvested locally, was to strongly link the equipment supply with the project, ensuring good
quality appropriate engina@ng solutions are carefully chosen. WIl was able to work successfully
with P.M Diesels in charge of the modifications, a local supplier of Lister type engine, and with
Castrol India (in the frame of a CSR program) which reformulated the lubricatindisilkifid of

strong local partnership is not conceivable in Lao PDR because the equipment is not available on the
domestic market.

To overcome this challenge in Laos amdddition of our own internal resources, LIRE might use the
expertise of Mr. Noackhe former chief engineer of the German company, Elsbett, specialized in the
conversion of engines. Mr. Noack expressed his strong desire to collaborate with LIRE. However,
even with an external assistance, a warranty does not seem an option.

Given the many risks quoted above and the impossibility to mitigate all of them, LIRE advises the
Fondation to think thoroughly before to decide to move to an implementation phase. Indeed, at this
stage, according to the team, criteria are not all gathered for enguthe success of such an
innovative project in the Lao context.

Even if LIRE suggests a series of realistic mitigations measures, the most important risk remains
definitively the agronomical risk which can conducts to a serious disappointment from e

It is worth to notice that given the characteristics of the provigogountainous, settlement next to

a river, the villagers used massively piegdropower turbines in order to power some basic
appliances. The cost of this system is quite lowe Tuality of the equipment installed not
SEOSLIiA2yltt odzi Oly 06S ShHaiate AYLNRBOSRO® ¢KS 200
require a huge human investment, particularly consuming in time like with the Jatropha cultivation,

and provide a garanteed result.

February 2012 3



ESLAOS Final Report L2 E

B.1 Learning from Experience

The following chapter is split into two sections hamed:

I.  Learning from Ranidehra, or the Indian Experience
[I.  Minutes of Meeting

Through these sections, the stated goal is to learn the lessons from a reagettpconducted in

India with a relative success and to have a better understanding about the situation in Lao PDR
regarding the involvement of the different stakeholders in the Jatropha activities. These
stakeholders are institutions (Faculty of Foresti@plL, NAST), organizations (Eco Carbone,
Savannakhet Handicraft Association) or companies (LaoAgpro, Lao Teak Tree).

The reason why the team decided to studydepththe Indian case is double:

1. The project implemented by Winrock International India (VéINery similar to the one that the
Fondation with the assistance of LIRE would like to implement in the Luang Prabang Province,
Lao PDR

2. This project is particularly wallocumented, even if the team failed to contact WII for further
queries.

Although othes projects, based on the use of Jatropha Vegetable Oil in a modified engine, exist,
neither the scal& nor the final objectivesof these projects were comparables to our projedthe
team considered that the Indian experience is quite representativb@thallenges to face.

! The Garalo project conducted by Malifolkcenter aims to provide power to 10,000 people through the use of
Jdropha oil in generators of 3x100 kW. More information bttp://www.malifolkecenter.org

% Implementations of Multifunctional Platforms (MFP) by Malibiocarburant: an MFP drives mechanically,
thanks to a Lister type engine fuelled with Jatropha oil, mdainllF 3 NA Odzf G dzNI £ YI OKAYy Sa
can generate also electricity if coupled to an alternator. However, usually the electricity generation is not the
primary goal pursued.

February 2012 4
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Main outcomes:

1. Low quantity of seeds harvested:

A combination of factors can be advanced to explain this established fact.

I Because thedtropha curcas is not yet completely domesticatébhdian
Experience)no guaranteecan be currently given about the yielkig/plant/year
even with some inputsfertilizer, pesicideX- (MoM: Jatropha Plantation, Ec
Carbone)More agronomical research needs to be done.

1 In the case of the Indian project, the farmers gremitially jatropha in
decentralized manneiThe seed collection was really tirsensuming due to the
repeated visits to collect the ripe fruits and the long distance travelled
addition, the saplings became often unapproachable at post monsoon bec
of the growth ofother shrubs. They decided to plant additional saplings in bl
plantation in order to reduce their workload and to increase the quantity
seeds harvested. Half a kg/plant/year is expected after a few years
minimum inputs.

1 The harvest period may &nd over 6 months. Often, the farmers do not tal
the time to harvest thoroughly the seedsven in block plantation (MoM
Jatropha Plantation)especially given their other occupatiomaore lucrative or
just essential to survive (rice for food securityhus, the fruits are overripe an
the waste important.

2. Lack of commitment and support from the institutional stakeholders in th
Jatropha activity:
I The GolL tries to promote the cultivation of Jatropha curcas but no real incen

for now and no rebpower for ensuring the contracts concluded between fam
and traders/private companies. The immediate consequence is that the marlk
not fully organized and structured in Lao PDR (MoM: National Consultatio
Draft Implementation Decree on Renewalidpergy in Lao PDR).

Ex: deal on the price per kg of seeds not respecteddmnts fromKolao, leading
to a discouragement from the farmers and thus to a low quantity harves
(confirmed by the field visit). Kolao is the main purchaser of seeds in LaarfD
KFd &aSNA2dzafeée RFEYIF3ISR AGAaA NBLMzI G
many villages.

i The Faculty of Forestry, although having some lands available for the cultiv
of Jatropha, does not conduct agronomical research on the parcels and s
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3. Technical considerations:

Indian Experiencetechnically, this project is a success since the sys

installed in the village has experienced no failure in more than 2 years.
technical characteristics arée following:

(0]

Lao PDR observations

Low RPM of the engines (Lister type engine): for 100 households? 1
HP engine (1000 RPM) is a good compromise.

Indirect Injection engine

A mechanism to preheat the Jatropha Oil has been devised to re
its viscosity

Suitable reformulatd lubricating oil by Castrol India (part of the C
program of Castrol India)

WII applied for a patent for the above application.

(0]

The oil expellers observed in the NAST facility can process jatr
seeds for the smallest one, andr@pha stone for the largest one, bu
none of them seem suitable or sustainable with a Lister type en
(MoM: Visit Press Facility).

The oil expeller of Eco Carbone can be driven by the genset consic
in our project -Lister type coupled to an alternat- (MoM: Eco
Carbone)

i

4. Filtering and storage of the oil:

Indian Experience:

(0]

The oil is pumped and filtered through a cartridge filter press. M
expensive but better result and quicker than filtering by sedimentati

After filtering, the SVO is sted in sealed barrels, in order to limit th
exposition to the ambient air, during a maximum of 15 days.
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U Observations in Lao PDR:

o In the NAST facility, two processes coexist, depending on the
expeller used by the operator: filtering by sedimentatitor the oil
obtained with the small press, and by a basic filter system integrate
the other oil expeller. Both of these systems are not optirivadreover,
the SVO is poorly stored since it is left in barrels not sealed du
severalweeks (MoM: Vist Press Facility)

o In the Eco Carbone facility (Savannakhet province), the operator
an oil expeller with an integrated oil filter but the French organizat
planned to purchase as a complement an additional cartridge fi
press in order to obtairan oil of better quality. The team, during h
visit, was not able to check the condition of storage of the SVO (M
Eco Carbone).

5. Potential partners or suppliersf seedsidentified:

1 LaoAgpro a demonstration site of 20 ha of Jatropha curcas neaviemtiane
Capital. The quantity of seeds harvested so far is quite low but the farmer
during the visit of the team expressed a clear interest, on the behalf of
coworkers, for selling to LIRE some feedstock (MoM: Visit Jatropha Plantat

1 Eco Cebone:an association who tries to rehabilitate the cultivation of Jatrop
curcas in the province of Savannakhet. Here again, the quantity of s
harvested is low but EC is looking for a strong and long partnership with a
organization (MoM: Eco @aone).

The main issue with these two potential suppliers, apart from the small quantit
seeds harvested, is that they are located far from the village selected and the L
Prabang Province.

February 2012 7
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|.  Learning from Ranidehra, or the Indian Experience:

1) Methodology

¢KS [Lw9Qa GSFHY O2yidl OG4SR { girhciisr to? obtgirNdof@ detallsy” G S Ny |
about the project implemented in the village of Ranidehra, India. Emails have been sent to M.

t NPRedzi adzZl KSNBSSTE ad bAflyaly DK2aS FyR ad 5506
respond.

GT2Z, in 2010, had mar success than us by contacting M. Mukherjee, former project manager and
employee of WII, but the answers obtained, although very useful, were just partial, especially
regarding the feedstock issue.

In February 2008 the association COMPETE went in lad@uple of days, and spent one full day in
the village of Ranidehra. As a result of this field visit, COMPETE wrote a kind of good practice
assessment about this Indian Jatropha electrification initidtive

In May 2010, a worksh8p organized by WII withhe collaboration of the Swiss Agency for
Development and Cooperation (SDC), presented the results of this experience, but also the lessons
to retain for the future, otherwise how to learn from Ranidehra.

The following part is mainly based on the feedlmfribkm these organizations.

2) The project:

India has launched an ambitious biofuel program including biodiesel production from jatropha
oilseeds. If the program focuses mainly on the lesgale production of biofuels, it also comprises
some smalkcale progcts. In this framework, WII has engaged in the electrification of three villages
in the state of Chhattisgarh with the objective of demonstrating the technical and financial viability
of operating diesel generators with SVO. However, the only implemeraedf this project was the
installation of a power plant for SVO use in 2007 in the Ranidehra village (110 households, 600
inhabitants).

The main components of the approach were:

1 Community mobilization and capacity building regarding the management padhtion of the
facilities, including tariff setting, and collection of electricity fees, including establishing and
training of a Village Energy Committee (VEC). It has been very difficult for W1l to convince the
GAEEFASNE GKIF G OKGSakfied framd heing chdhectdR ty” el grid @earesh A ]
substation 19 km) in the future if they accepted to be the target of this project. Another example

% 6Smaliscale Electricity Generation from BiomaBsirt IIl: Vegetable A f ¢ & DL %Y W ydzt NBE HAMM

* 6COMPETE India Field Visits & 5th International Biofuel ConféseRebruary 48, 2008

® dindia Jatropha electrification Initiative of Winrock International India (VI3 2 2 R LN} OG A OS | aaSa
COMPETE, 2008

6 oPradice-Policy ConnectAccess to Rural Electricity Services 2-SDXC| May 13, 2010, Raipur
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related to the previous one, WIl met a stiff opposition in a hamlet, close to Ranidehra, and, at
the end,had to change of village for the implementation of the project: the chief of the hamlet
was able to convince the people of his village that he will manage to bring the grid connection
within a few months.

1 Planting of jatropha saplings (2m x 2m) on faboundaries, roadsides and wasteland. No
farmland was used for jatropha plantations. The idea was not to compete the usual cash and
food crops, and therefore to design a project in a manner to avoid the food vs oil debate. The
saplings were sourced mostiom the Forest Department but the villagers volunteered to plant
them: 24,000 saplings in a first phase; 20,000 in a second phase. No indication about when the
20,000 saplings of the second phase were planted. Therefore no indication about the maturity of
these saplings. In order to enhance the survival rate of the plant, mineral fertilizer (4g of
diammonium phosphate, DAP) and organic fertilizer (3g solid compost) per plant were applied.
After the critical first year, neither fertilizer nor irrigation wapplied. Every 5 years, 0.04g per
plant of Chloropyrifos 20EC insecticide will be used to protect the shrubs against termites. The
use of the seedcake as organic fertilizer is considered.

i Installation and commissioning of a power plant consisting of §mnsets (3x6 HP and 1x10 HP
backup), oil expeller (35 kg capacity/hour), filter press and a boiler in April 2007. WII worked
closely with P.M Diesels for the supply, the modifications/tuning, theupatf the engines (Field
Marshall brand, Indian List type), and the training of the operators, and with Castrol India for a
suitable lubricating oil. The filter press and the boiler were purchased from
Rajkumaragromachines. All equipment was installed in a power plant building with sufficient
storage capeaity for jatropha seeds. This power house is located strategically so as to enable
equitable power distribution and equidistant transmission line extension to the hamlets and
easy to accessibility.

For the following main positive results:

1 The electricitys distributed within the village through a migiid from 6 pm to 9.30 pu8 hours
of electricity for the hh, and 3.5 hours of streetlights.

91 It provides power supply to 30 streetlights, lights points in 107 households (hh with single light
points: 31; hhwith two light points: 76), in the power plant (12 luminaries), and sockets (for
entertainment: radio, TV) in 65 households. One Compact Fluorescent Light (CFL) has been
provided to each household for free by WII.

1 Since May 2007, the villagers have beearyipg for the electricity services, INR 20 per light point
per month, INR 30 per socket per month, that goes into a Village Energy Fund (INR 56=EUR 1). So
FINIILEE LIevySyia KIFI@S 6SSy YIRS IFyR (KS Yz2ySe
mainterance expenses and generate surplus for future larger maintenance work.

1 Since 2007, the power plant has experienced no failure, almost zero downtime over the past few
years, and the three operators are confident in handling the-daglay operation as welas
small repair and maintenance work.

February 2012 9
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However, some problems or big questions mark remain regarding the
sustainability of the project:

1 No information about the number and the kind of appliangespecially the power of these
appliancespwned bythe households for entertainment purposé&hereforetiis impossible to
assess the peak load, and consequently the efficiency of the systenp set

1 WII declared that, in 2009, the power unit used around 1 ton of oilseeds per month. This
demand for power geeration was not met through local production from Ranidehra and
neighboring villages. At this time, WII provided the necessary funds to purchase seeds from open
market (60 km from the village) to fulfill the total requiremetitthe payments of the eledtity
AaSNIBAOSa SylotSz tA1S FENBIRe adliGSRE (2 02@SI
generate surplus for future larger maintenance work, WII provides, in fact, currently the fund for
purchasing the entire feedstock. It means that, withdlue financial support of WII, the project
is clearly not sustainable, feedstock supply being the most important running cost.

1 In 2010, the availability of oilseeds is still a serious concern. It seems that a considerable amount
of additional fossil fal was necessary to ensure the steady operation of the generator system.
No clear data has been made available in this regard (GTZ, 2011)

1 In 2010, during a workshop, WII said that the seed collection was a labor intensive and time
consuming activity as requires repeated visit to collect the ripe fruits from saplings planted in
decentralized manner. In addition, the saplings often become unapproachable, and even
dangerous, at post monsoon during the time of seed collection due to growth of other shrubs
and the presence of poisonous snakes. As a result, only 60 % of the seeds can be collected. It
explains why 20,000 additional saplings were planted.

1 WII added, during this same workshop, that the increasing opportunity costs in terms of
employment in diffeent government programs has lead to a reduction in the interest levels of
the communities to provide voluntary labor.

The COMPETEG®GSs field report reveal ed us t he
information:

1 The villagers (50% women) collect the jatropha se¢dslR 4 per kg

9 Jatropha seeds are harvested in April/May and July/August. During tseasbn seeds need to
be acquired from surrounding markets, the nearest being 60 km away from the village

1 Engines used for electricity generation are Indian Listeinesg

1 Adjustment of the engines to operate on straight jatropha oil includes preheating of the oil
through a coil around the engine exhaust.

I Maintenance, i.e filter change, engine clearing, is conducted after 250 hours of operation

1 The 10 HP engine, initiglplanned in backip, is used as a mechanical drive for the oil expeller.
This engine is able to run on SVO, like the other gensets.

1 A wood fuelled boiler has been installed to preheat the jatropha seeds in order to increase oil
expelling efficiency. Thisnd of adjustment, however, is being questioned by Beerens: the effect
of any preheating on oil recovery is, according to him, negligible, and thus obsolete.
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The expeller has a capacity of 30 kg per hour. After 5 hours of operation, about 40 0of oil i
expected, sufficient to operate the three engines for four days. According these figures, it is not
anymore 1 ton per month which is required, but at least 1.2 ton per month.

Jatropha oil can be stored up to 15 days

3) The lessons learnt from the WII exper ience:

Agronomical Issues:

=

Although Jatropha grows in wild, it is not yet fully domesticated

There is a big question mark on Jatropha yield (kg of seed per plant per year)

For bund/boundary plantations with minimum inputs, one can expect around half afkdeed

per plant per year. Although this figure is low for block plantations feeding to a biodiesel plant,
the level of yield is sufficient for running a Decentralized Distributed Generation project (DDG)
Biofuel plantation activities should be started least 2 or 3 years before commissioning of the
power plant to ensure sustainable supply of oilseed

Preference should be given to block plantation in patches of uncultivated land after due
consultation with the village community. This should facilitat@lioved seed collection

There is a need for sharing suitable knowledge with the community regarding plantation and
aftercare of the saplings before undertaking the plantation exercise

For plantation purposes, preference should be given to collect saplings local nursery to
reduce sapling mortality

Sead collection is a labor intensive and time consuming activity. Suitable opportunity costs in
terms of employment in different government programs may reduce the interest of the
communities to provide volustry labor

Mobilizing the local community for effective governance of the projects:

1

For any DDG project, social mobilization plays a key role to ensure successful participation and
co-operation of the project beneficiaries. Lack of engagement of locageittztheir indifferent
attitude, is one of the most common reasons of failure of such initiatives

Building the faith of the community that the project can utilize the Jatropha oil, from plants
growing in their backyards, to generate electricity is a keallehge

Understanding and respecting the socioltural norms of the concerned community is
necessary

Selection of right candidates, who commands a level of respect from the villagers and is
prepared to offer voluntary services, is essential for smootletioning of the VEC

For such initiatives, women could be the key dialogue partner as they are most positively
affected by such interventions

Linking up the VEC with other institutions/ongoing Government programs is essential for
leveraging support and fdong-term sustainability
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Technology development for use of SVO in diesel engines:

T

Sturdy, reliable technology which can ensure uninterrupted supply of electricity at the pre
decided stipulated hours to the community is the backbone of a successful DGt pro

Selection of engine is important for its use on SVO. The engine RPM has to be low, and the
engine preferably an indirect injection engine

The main modification carried out by P.M diesels for the WII project was to devise a mechanism
to preheat the jatopha oil (from engine heat) to reduce its viscosity. This is important to
maintain the injector spray pattern, which in turn affects engine combustion/deposit formation
tendency.

Apart from engine, the other technological challenge was to choose suitaitemulated
lubricating oil. WII found an able partner in Castrol India to solve this problem. Castrol India
formulated a special lubricant to keep the engine clean while operating on this inferior grade
fuel, and provided this special lubricant for fré€project visualized as a corporate social
responsibility activity by Castrol India)

Selection of 6 HP engine (700 RPM), initially, was triggered by the need for having as low as
possible an engine RPM. However, the field experience shows that straighéblegeil can also

be run successfully in 10 HP (1000 RPM), which is the most preferred/optimum size of the power
pack for a 100 household village

Minutes of Meeting

1) Faculty of Forestry, National University of Laos, Vientiane

Capital
Date: 04/08/2011 Loation: Faculty of Forestry
National University of
Laos, Vientiane capital
Recordedoy: Mr. Gordon HIRST, Mr. Des Moutis Antoine, Mr. Clement,
Singkham Lueyeevang
Attendees: Dr. Sithong (Professor from the Faculty of Forestry), Mr. Goi
HIRST, MrDes Moutis Antoine, Mr. Clement, Mr. Singkh:
Lueyeevang
Subiject of Meeting: Possibility for the collaboration of feedstock and -Biesel
production
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Minutes of Meeting

ltem

Discussion:

Agenda item

In the meeting we have discussed mainly topics afide objectively for the
collaboration for feedstock and bialiesel production

- Discuss about feedstock, batar and land use for plantation of ener
crop especially for the Jatropha curcas that the Faculty has recentl

- Discuss about Jatropha curcas phtitn especially methodology for
the plantation of Jatropha curcas and type of Jatropha curcas

- Discuss about the previous experimentation of-diesel production
by the Faculty of Forestry

Outcome of the meeting

According to the discussion we have fouthét at recently they do not havi
money for any experiments of Jatropha curcas anddmgsel production anc
for the land use they do have area about 2,000 ha of forest of w
government of Laos allow the Faculty of Forestry to use for their purpos
which 5 Ha blocks for experimentation and for the plantation of Jatro
curcas they do not have a proper plan in the future that can tell us how n
they can do about it and they do not have a proper manual for the plante
of Jatropha curcas whichély have not done any experiments about it befort

For the production of Bidliesel, they do not have an Mtec machine jus
manual transesterification tanks, they do appear to follow the correct sa
LINE OSRdzNE> (KSe& 2yfeée KI @flthe labyhasyods
single phase electricity. At the same time they also do not know about
Bio-char was

They said it is possible to obtain NaoH & methanol from builders supplies

We discussed there possible help with data and information for our (
research., relating to forestry data. GH followed up by sendintpiing the
data we require.

Also discussed collaboration with FoF and Wellsprings on development o
for bamboo, contact details exchanged ( Not LIRE project)
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2) Eco Carbone
Date:
Recordedby:

Attendees:

Apologies:

Subject of Meeting:

Minutes of Meeting

15/07/2011 Location:  Lire office
M. Gregoire PELLETREAU

For EceCarbone

-Mr. M.LEGAGNEUX, technical advisor
-Mr. KINGKEO, administrator

For LIRE

-Mr. E.ALLEN, program manager

-Mr. G.PELLETREAU, project manager
-Mr. SINGKHAM, econorhis

-Mr. A. Des MOUTIS, engineer (intern)

-Mr. KATHANETH, project assistant

Presentation of the activities of Eco Carbone and LIRE. Poti
collaboration in the future.

ltem Agenda item

Discussion: Mr. Legagneux (MLG) presents broadly the activity of@adoone (EC) in th
Savannakhet province. As a technical advisor for EC, he is working with a -
association who grows currently aroudé00 haof jatropha curcas , more tha
2000 hanext year He declares that most of the plants are 4 years old.

Key figures provided by Mr. Legagneux:

-EcoCarbone expects a total harvest of dry seeti90 tonsin the year 2011.

-A production o25000 liters of SVO

There is no real homogeneity between the pkions: the space between th
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plants is different; some are well maintained (pruning, weeding), some not
BASER 2F F LXIFYydFrdAz2y @FNASaE FNRO
fertilized.

EC plans to use the press cake residue to fertilize iwetgtions in the coming
years. Moreover, EC tries to improve the logistics operations.

Ex: EC just bought a new truck in order to transport the seeds from the far
land to the processing unit.

MLG answered to a question asked by Mr. Pelletreau (G&)tahe harvest
period. This harvest period is spread over 6 months, unlike others crops.
confirmed that is effectively a concern: how to optimize this activity whic
currently very time consuming.

EcaCarbone purchases the entire harvestseieds at a price df 000 LAK pel
kg. The French organization (in fact, joint venture with a Viethamese com
(?) for their activities in Lao PDR) possesses its own pressing unit (eng
press+ail filter) approximately 15 km outside the town of Puakhet. The
lease of the land where is located the unit ends this year. Thus, in a near fi
EC should find another location for installing their unit.

Presently, this crude oil is dedicated onlythe production of soap That is why
the representaives of EceCarbone are highly interested to find a ne
(business!) opportunity for the SVO produced in their unit.

N.B: En aparté, MLG reported to GP that 3000 liters of SVO was current
stored in poor conditions due to a lack of market opportunitiddis SVC
cannot be used or tested for the FONDEM project in a modified engine wit
being degummed/refiltered.

MLG insisted a lot on the fact that his organization wanted to work on the |
term. A huge part of his work is to convince the farmerswtihe commitment
of his company. For instance, he did particularly a distinction between
Mekong Company (MC) and ECarbone (EC). Unlike MC, EC does not pusl
farmers to grow jatropha without buying at the end the seeds. No fi
promises.

Mr. Allen (EA), on behalf of LIRE and in his capacity as a program manag
an overview of the entire biofuel program conducted currently by LIRE:

-Project X in partnership with the donor, LIRE has to select a district
producing locally biodiesel bed on the oil extracted from the jatropha curc:
seeds (district scale). The aim is to establish a pilot project in order to hel
GOL to reach in the future the following national target: reduce the fc
consumption of X% within the year X. In thanfre of this project, LIRE
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responsible for the selection of the district and also for all the steps of
implementation: build a business model, ensure the feedstock supply, set
fair price for the raw material,purchasing the equipment (bioreacto
YSGKIy2tT Ke@RNREARSST LINBaaxo ySSF
26YSNAKALI Aada&adz2S NBIFNRAYyI GKAA LN

-FONDEM projectthe donor, a French organization (FONDEM), wishe
implement thanks to the help of LIRE a small scadgept based on the use ¢
the straight vegetable oil for providing electricity in a villageli@urs per day)
not yet electrified. It means to convince and to support the villagers to ¢
some jatropha, to harvest the seeds, to press these seeds,t&r flie oil
obtained, to fuel a modified engine with this crude oil. All these steps
indispensable to enable the inhabitants of village to benefit electricity.

-Clean Development Mechanism (CDM)
-Green Charcoal

As for the project Xbeing the actual RE top priority EA underlined the grea
interest of the information provided by MLG, especially in terms of feeds
supply capacity, and shared with our team. EA proposed to the staff of
Carbone to write a short, but detailed, summary of the Faatjgut (key
components). Proposition accepted with enthusiasm by MLG. This summal
be sent to the EC staff in the beginning of the week 1&0707/11.

l'a F2NJ 6KS Chb59a LINRP2SOG:X Dt &Kz
expertise of EC in tersnof agronomical, organizational and logistical issues
proposed to MLG to collaborate actively and to share mutual knowledg
these matters as soon as possible.

In return, MLG told us that he is going to refer quickly the content of
meeting to his employers located in Paris. He concluded by expressin
personal wish to work jointly with LIRE in the future.
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Date:

Recordedby:

Attendees:

Subject of Meeting:

09/08/2011 Location: Savannakhet Province

Mr. Saleumphone, Mr. Gordon, and Mr. Singkham

1. LIREMr. Saleumphone, Mr. Gordon HIRST, Mr. Singkha
2. Lao State Fuel (Mr. Phoukhong)
3. Association (Mr. Chanthala, Mr. Boualom)

Possibility for the collaboration of feedstock supply and-dBesel
production

Minutes of Meeting

Item Agend item

Discussion:

Brief introduction of the project X

Information of Jatropha Curcas Plantation and feedstock supply che
Location of the project or plant

Relation between the association and E€arbone

Schedule for the field trip in Savannakhet: firglay- meeting with the
Association discussing for the collaboration possibility for the producti
of bio-diesel

Second dayvisit the plantation farm of Jatropha curcas nearby the city
Savannakhet and take a visit to the location of their plant

Outco me of the meeting

Mr. Chanthala explained that recently the association has the Jatr
plantation of around 5000 hectares which they expect to have feedstoc
around 90 tones by the end of this year and now they have around 2 t
available wth their agents

For the mechanism of collecting feedstock from farmers, the associatio
up 19 agents in different areas to collect and purchase feedstock from far
with the price of 1000kip/kg and 1200kip/kg is paid to the agents by
assodcition and the feedstock will be collected by the association to
warehouse when the agents have collected enough amounts.
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Only collected when dry (ie measured dryweight)

For the collaboration between LIRE and The Association has not got ¢
idea yet, in fact, in the discussion this issue is not clearly defined.
Saleumphone said he has already briefly introduced about the project X
purpose to them and they understood of what the project X wants to do
for more details about the projecand collaboration between LIRE and T
association will be draft in a letter and submitted to the association after
first field trip, Saleumphone said. As Saleumphone said that this trip is do
a line of LSF, therefore this field trip for usashave a look at the plantation ¢
Jatropha and the location of the plant.

For the location of the plant is planned to be set at km15 which is the ¢
area of Ecd | ND 2 y-deQel facilitl. 2

On Tuesday we have visited to the plantation of Jatrophad@und 67
hectares nearby the city and went to the district, around 30 km far fi
Savannakhet, where the plantation of Jatropha is covered around 400 hec
the plantation is dispersed and separated in different small plots. Then vi
to the Biodiesel facility at km15.

Visit to biodiesel facility in Savanakhet
Located at Km15 on Road 9 from Savanakhet

It is set back from the main road about 100 m.

There is three phase power running on the road of which two phases have been tapped of to the
facility.

The biodiesel facility consist of an L shaped building of approx 3@i@eNdlder part is an old school
with a new extension built at right angles to the existing. The extension looked new, less than one
year old.

The power supply at the moment is twghase however a multistage filter machine has been
purchased ( filter mediadm >2um) which is three phase and so the additional phase is being
brought in from the road.

The facility is empty apart from 2 presses (expellers) made by BioThai German
(www.biothai-german.com).
NB: they also produce a biodiesel reactor units which can vary in size but are basic operation.

The machine is designed for expelling castor oil but works OK with Jatropha.
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According to Boalam it runs at 40 kg per hour and producdgr&8 per hour( 4kg = 1 Itr). There is
an integral filter (media size unknown). Driven by a single phase 2.2 Kw drive with worm gearbox.
There is also an old peletizer.

The facility and machinery were financed and supplied by Eco carbone.

We were shownamples of the soap thy produce from the ail, it had no fragrance

Picturel: Sign at the entrance of the facility Picture2: Electric Pole

Picture3: Press Facility Pidure 4: Oil Expellers
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Picture5: Screw of the Oil Expeller Picture6: Bags of Seeds

Picture7: Specifications offie Oil Expeller
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Visits to plantations

Farm # 1 near Savaakhet

3 Ha yield approx 0.5 tonne pkla, put some pictures in report.

Planted to plan on 3m x 3m plots, plants 4 years old

Farm #2: 4 Ha about the same

Using Associations field plan

Farm #3: Castor plant trials 2 from Thailand 1 from Israel

Farm #3: 1% Hanote use of biochar

Trip toDistrict of Xayphouthong nr Km 467, 30 Km south of Savanakhet
Visit 2 agents

Total of about 400 Ha distributed over small lots.

E
\
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PROJECT
RELATED/Purpose

Date:

Recordedoy:
Attendees:
Apologies:

Subject of Meeting:

Main outcomes or
personal comment

Biofuels

22/09/2011 Location:  LIRE

Edward

Edward Xais Bgoire Olivier Kreiss Lys Nguyen

Aurelie Andy

SKYPE Call with Eco Carbone about Cooperation on the project >

Eco Carbone and Chantala are totally linked and are happy for
put our Bodiesel Rector on their site, we will also look at their C
program

Minutes of Meeting

ltem Agenda item

Summarize Opportunities to work with Eco Carbone in the future

important

points

Discussion: 1 Eco Carbone operate in 4 countries with Jatroplaatations and have

c. 1000 ha in Laos already, plan to expand to another 1000 ha by 2
to an eventual size of ¢c. 10 000 ha in Laos in c.7 years time

Currently grows Jatropha in small plots as intercrops and hedges a
not as extensive plantations [ :basically the same way as we
proposed in the X project]

Have a londgerm 10 to 20 year exclusive agreement with Chantala

Funding for their program comes to some degree fromfpireding of
trees by carbon investors using the voluntary market (VERS) iroére:
carbon sequestration obtaining around-80t VCU per ha and trees
pre-funded at rate of 0.5 1 Euro per tree from carbon funders

Low oil production at the moment, but eventually have the goal to s
to LSF or whoever when production higher in a f@dyND a G A"
the next few years are looking for sales just to the local market

They made some soap with some of the oil this year and will have
crude Jatropha oil available for modified engines this year. They ar¢
currently just planning to sell credoil and not more than that until the
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guantities of seeds significantly increase

1 Were totally aware of our previous trip to see Chantala and fine witl
that

1 Will be moving sites in about 6 months, as their lease is up at the
OdzZNNBy i &A i S ndwgdR[Franiipregictig/didcussions witk
Matthieu we know they will stay in a rural area of SVK]

Outcome and 1 Are happy that we put our Biodiesel reactor on their site, though it v

task: move soon

1  We will send then a NDA about CDM and open discussi@isgilie
with them about CDM opportunities; after the NDA they will send us
more information

Edward Note:

It appears that this project would give an opportunity for Eco Carbqr
Chantala to strengthen relationship with LSF and help open the market for
Jatropha oil and for LIRE a ngmarfect feedstock supply and Jatropha growi

partner.
Next. 1 Olivier Kreiss should be in Laos at end October/early November
meeting- will be happy to meet us in person
actions
Acronyms:

LSF Lao State Fuel Company

CDM @an Development Mechanism

VER Voluntary certificate of Emissions Reduction
NDA Non Disclosure Agreement

VCU Voluntary Carbon Units
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3) Visit Press Facility and Jatropha Plantation
PROJECT RELATED/Purg Biofuel/ FONDEM
Date: 28/09/11 Location | Vientiane capital:

1 Km 14: Press facility
1 Km X Jatropha Curcas

Plantation
Recordedby: Grégoire PELLETREAU
Attendees: LIRESaleumphone, Singkham, Neth, Grég&ELLETREAU
NAST M. Soukanh VANNAPH® charge of the press facility ki
14
Apologies:

Subjectof Meeting:  Establish good relationship with stakeholders involved in

activities related to the jatropha in Lao PDR.

1 Check the technical installation Km 14 (specs of the press:
FAEGSNAY3I LINRPOSaaxuvo
f CAYR | YFEAYdZY 2F Ay¥2 oS3
spacing, age of the plants, yield, fertilizer, pest and diseast
GNBFGYSYydz FEINXYVSNRQ adlds
Main outcomes or Main outcomes regarding:

personal comment _
1 Km 14: 2 presses perfectly suitable for Jatropha curcas,

just one oil expeller able tpress Jatropha Stone (the larges
However, no long run test made by the staff of the faci
with Jatropha Stone.

9 Jatropha plantation:

U Disappointing results in terms of yield. 2 to
harvested so far this year for 20 Ha although f
potential for the etire area has been estimated &
the farmers to 10 tons, but not enough hums
resources for the harvest. Consequences: many lo:
due to overripe fruits.

U Farmers even wrote on the wall of the storage unit
[ I 2Z% GD22R 0esS WI G NP
discouragment.

0 No real market opportunities yet for the see
harvested.
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Minutes of Meeting

Item

Summarize
important
points

Agenda item

Visit to km 14

¢CKS [Lw9Qa GSIY fST4 GKS 2FFAOS A
9:30 am and arrived at thkm 14 around 10:00 am. We started the visit w
the compound where the presses are located (pict8ye

Presses:

Small press (motor included):
NAST purchased this press in November 2007 to a Thai company, nam

INDUSTRIES GROUP (picdurE)). M. VANNAPHO declares that the press ¢
process 150 kg of Jatropha curcas seeds in 8 hours and produce aro®&d
litres of SVO. It means approximately 18 kg of seeds/hour for 4.5 litre
SVO/hour.

Main features (for further details, see pictutd):

-ACmotor, 5 HP. 220 V, 23 Amp
-Weight: 300 kg
-3 phases

One operator ran the press in front of us with some dried jatropha curcas <
during 5 minutes. No problems have been noticed. The oil flow observec
steady.

The operator tried to press also sommi® Jatropha seeds with this small pre
through 2 techniques (crushing the seeds before to put them into the pr
picture 8; not crushing the seeds before). In both cases, the oil expeller stc
working a few seconds (280 seconds) after to have beeswitched on. The
most likely reason which explains that is the impossibility to adjust the scre
the press to the characteristics of the seeds (large and hard).

Meanwhile the press cake residue from Jatropha curcas was really dry and
-colourof the seed skif the press cake residue from Stone Jatropha was pi
moist and bicolour-white and brown (picturel6).

Large press (integrated oil press: motor, vacuum filter, heater and electric
control cabinet):
NAST purchased this press in SeptemP009 to a Chinese company. This

expeller is able to press 200 kg of Jatropha Curcas seeds/hour and theref
produce around 460 litres of SVO/hour. This press is equipped with ar
heater system in order to have a higher output, to facilitdte oil flow, and the
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filtering process (picture).
Main features (for further details, see pictur8,119):

-Motor of the press: AC motor, 15 kw,380 V, 30.3 Amp, 50 Hz
-Motor of the vacuum filter: AC motor, 1.5 kW, 380 V, 3.7 Amp, 50 Hz
-3 phases

The[ LWOWaA GSIY RARYQO a4SS GKAa LINEB:
to us that some tests have been performed with Stone Jatropha seeds i
recent past. These tests have been successful because, unlike the ott
expeller, the screw can be adjad to the characteristics of the see:
Nevertheless, we were informed that lotgrm tests have not been yet carriec

Filtering process:

SVO produced with the small press:
As regard to the crude oil produced with the small press, the filtration mabt

is quite simple. Indeed, the SVO is left in a barrel for a week or two (p2@r
before being very slowly poured into plastic bottles (pict@d®. The solids are
supposed to remain in the bottom of the barrel. This method is nar
GaSRAYSYGlFriAz2yé o

S\O produced with the large press:
As regard to the crude oil produced with the large press, the SVO is dir

immediately towards two small barrels covered by some piece of cloth wit
extremely tight mesh (pictur@2). These two barrels are integrated the
aYl OKA Y S £3). dnte @hé fitbkiSg operation is performed, the SV(
pumped by an electric motor, and then flows through an open valve in drun

Visit to the plantation

The team left the press facility around 11:00 am still accomparbgc
M.VANNAPHO for going to a jatropha curcas plantation located near tc
facility (2 km). This jatropha plantation is officially a demonstration
handled by La®AGPRO (picturg4), the purpose being to study this plant n
yet domesticated.

Gereral observations/characteristics:
I Total area: 20 Ha.
1 3 kinds of spacingtested: 1mx1m;1mx3m;and2mx3m.

1 2 origins of Jatropha curcas plants: one Chinese, the other Lao. It <
that the Lao species is the one which provides the best yield.

1 Age of the plants: between 1 and 3 years old. However, most of the p
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are 2 years old (estimation: 40%)

The person met to the plantation was neither able to specify the are
each plot/parcel, nor the total number of plants (example of parcel,
picture 28 and ).

Care given to the plantation:

)l

During the first year, i.e 3 years ago, the farmers weeded the field care
This is not anymore the case. Ones can observe some small shrubs ar
grasses (pictur@5s, 26), however not everywhere.

The plants seem well pruned. They have a good shape. At least, the
observed (picture 2).

Organic and chemical fertilizers used: 1 kg of press cake is applied or
plant/year; a mix of pesticide and chemical fertilizer is sprayed= 1kg o
mix is wed for 10 plants/year (pictur80). The guard of the plantation,
FINYSN LINBadzyrofesxr RARyQld 0O2YYd
either because he ignored it, or because he is not allowed to do it.

Harvest and yield:

= =4 -4 -4 -

1

2 tons harvested in 2011 sorfa

From 5 to 6 people involved in the harvest.

Harvest period spread over 6 months (JiDecember).
Many losses due to the lack of manpower.

After the harvest, fruits are decorticated with a manual machine (pict
31

Then, the seeds are dried on a certeshground for a few days (pictuz®).

Other remarks regarding the plantation visited:

)l

Acronym:

A biogas tank has been installed on the site. This system is working
jatropha seedcake (pictur@3, 34, 35).

The guard of the site, who lives there, declared te @shours/day a cool
stove fuelling through this system (pictusé).

40 kg of seedcake/week are required.

LIRE: Lao Institute for Renewable Energy
NAST: National Authority for Science and Technology

VTE: Vientiane
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Picture8: Press Facility

Picture9: Small Press Picture10: Small Press
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USTRIESGROUP

P '
768 Moo 3 Soi Tanpuying,
Teparak Rd. Ampur Muang.
Samutprakarn 102'{209
Tel. (662) 758-1492-
Fax.((662)‘ 384-1945, 758-1501

Picture1l: Specs of the Small Press Picture12: Manufacturer of the Small Press

Picture 13: Small Press Running (Press Cake expe Picturel4: Jatropha CurcaPress Cake
into the bucket hold by Mr. Vannapho
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Picture 15: Jatropha Stoe crushed before to be Picture 16: Jatropha Stone(bottom) and Jatropha
pressed Curcaqtop) Press Cakes

Picturel7: Large Press

February 2012 30



ESLAOS Final Report

Picture 18: Specs of the Electrical Mot of the Large Picture 19: Specs of the Electrical Motor of ths
Press Vacuum Pump

Picture20: Oil filtering by Sedimentation Picture21: Oil after Filtration in PlastiBottles
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Picture 22: Piece of Cloth with an Extremely Tigt Picture23: Barrels of the Large Press Covered wi
Mesh a Piece of Cloth

Picture24: Sign at the Entrance d@he Plantation Picture25: Jatropha Curca®lants
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