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MEDIUM-S1ZED PROJECT CONCEPT PAPER
REQUEST FOR BLOCK A PDF GRANT
Y IRi cltuml waitc.de
WS AR i ik s
I. Project name: 2. Proposed GEF

Obiaining Biofuels and Non-Wood Cellulose Fiber UNDP
from Agriculural Residues/Waste

3, Country or countries in which the project is 4, Country eligibility:

being implemented:
: Under Financial Mechanism of UNFCCC (ratified 7
Pery June 1993)
5. GEF focal area(s): 6. Operational program/Short-term meagure:
Climate Change OP 6 "Promoting the adoption of renewable energy
by removing barriers and reducing implementation
costs"

7. Project liukage to natlonal priorities, actlon plans, and programs:

The proposed project aims at incorporating a new fuel, namely sugarcane trash and other agriculrural
residues, into the national energy balance. The expected outcome of the project is one where utilization of
sugarcane trash as a commercia] fuel for heat — as well as for combined heat and power generarion - has
become a financially self-sustainable and commercially competitive venture in the Peruvian energy market,
thus replacing fossil fuels and reducing greenhquse gas emissions. This market transformation is closely
related to various national priorities with both local and global benefits.

The project will promote the energy aector policy goals a8 formulated by the Ministry of Energy and
Mines. This is true especially as referred to satisfying growing energy demand while maintsining energy
prices low, improving energy security by diversifying supply, promoting competition and private sector
participation in power generation and improving the sector’s environmental performance.

The proposed project will also result in a more competitive sugar industry by lowering its energy costs and
introducing new revenues in the form of power sales, This will increase the capacity of the industry to
export, which, together with decreasing demand for fuel imports, will have a positive impact on Peru’s
balance of payments.

The praject will transfer environmentally sound technology to Peru and build capacity to manage
integrated sustainable solutions for sugar and other agricultural industries. Incorporation of agricultural
residues as commercial fuel 1o the nationa] energy balance will broaden the potential to satisfy growing
energy demand and to improve business competitiveness.

The National Council for the Environment (CONAM) chairs ths National Committee for Climate Change
and is responsible for drafting the first National Communicstion to the Parties of UNFCCC, Among the
activitics undertaken to prepare tho nalional strategy for climate change, preliminary srudies on mitigation
options have bocn carried out. Among the options, increased use of renewahle energy and substituting
cleaner fuels for diosel and residual oil in heat and power generation is given high priority.
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8. Status of national aperationsl focnl paint review (dates):

Submitted: Acknowledged: Endorsed:

9, Project rationale and objectves:

Rationale

Satisfying the increasing domestic and industrial demand for energy is a priority for any development
strategy in Peru. Within this framework, the importance of using the most efficient technologies and wide
variety of fuels is emphasized. This is to assure lowest possible cost for energy supply and improved
energy security through diversification. The proposed project expects to contribue to these objectives by
replacing fossil fuels with low-cost biomass in industrial heat and power generation.

The actual installed capacity for electricity generation in Peru is about 5,000 MW. According to the
Referential Blectricity Plan elabarated by the Ministry of Energy and Mines, about 300 MW of additional
power has to be installed annually up to 2013 in order to satisfy growing demsand. The Referential
Elecmicity Plan considers different aliernative scenariod to satisfy the growing demand. Depending on the
scenario, the growth in power capacity is expected to correspond to natural gas (42% - 66%), hydropower
(12% - 34%), diesel oil (14% - 16%) end coal (7% - 8%). Agricultural waste and fuelwood are not
currently considered as commercial fuels in Peru.

The Peruvian power sector is characterized by vertically separated generation, transmission and
distribution sectors and increasing private sector participation in all thess activities. Access to the
trensmission grid is free with regulated tariffs. The laws regarding the commercialization of electricity state
that the power plants, which offer the lowest price have the preference to attend demand from the grid.

Apart from the electricity, fucl use for heat generation is growing fast in the industrial sector. The
agroindustry and the fishing industry especially are increasingly using diescl and residual oil ro meet their
growing energy demand, both for pawer end for heat.

Currently most agricultural and forest waste is burned in the ficlds without any encrgy recovery. The
industrial sector fails to artribute any potential commercial value in terms of energy to this waste. In
accordance with preliminary estimates, in Peru's coastal region, sugarcane foliage, cotton stalks, rice hulls
and straw are bumnt on an annua! basis in amounts that could sustain a plant operasion of nearly 600-700
MW, during 7,000 hours/year. The value of sugarcane trash alone (excluding bagasss) annually left on
fields has an energy value of 510,000 toe.

The majority of countries that produce sugarcane have a seasonal harvest. The harvest period in these
countries usually lasts 120 — 160 days. Peru has extraordinary climatic advantages for sugarcane
cultivation. Because of the lack of rainy season on the coast, harvesting can continue throughout the year
which makes the use of cane wash in power generation a feasible alternative.

At presenyt, in Peru 7.5 million metric tons of sugarcane are harvested annually. It is expected that in a 4-5
year period, the amount will rise to more than 10 million tons. Considering an average harvesting period of
300 days/ycar, the volume of pracessed sugarcane is around 25,000 MT/day. This amount would increase
to 33,000 - 35,000 MT/day in coming yoars.

The sugar industty in Peru is characterized by slow technical change and maintains the same basic
technical criteria for the primary treatment of raw material, New investment in conventional technology
haa little impact in terms of productivity. While Peru used to be self-sufficient in, and an exporter of sugar;
today it must import it. The crisis of the sugar industry results mainly from lack of technological innovation
and willingness to diversify production. Sugarcane mills that are competitive in today's global market are
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those which have an integrated approach fo business: apart from sugar thoy produce and sell bagasse/fiber,
alcohol and power.

The proposed project aims at incorporating sugercane trash and other agricultural residues as commercial
fuels into the national energy balance, The expected outcomo of the project is one where uglization of
sugarcane wash as a commercial fuel for heat and power generation has bocome 2 financially self-
sustainable and commercially competitive venture in the Peruvian energy market.

In the following 1able, the costs of the different fuels and the corresponding CO, emissions are presented.

Fuel Fuel Cost Ussltooj CO2 omisslons
tCO2/ton
Dlessl 285.683 2.90
Reslidual 134.85 3.24
Natura| Gas 104.93 2.35
Coal 73.41 3.96
Foliage 15.50 0,00

(NOTE.- The indicated prices for diesel and residual oil correspond 1o Peru’s actual selling
prices in factory without taxes. The natural gas price considered correspands 10 a projection
(USD 2.50 per 1,000 1) that includes transporiation costs, also without taxes. The coal price
is caloulated from the average CIF value per MT during the past 3 years. The foliage price
includes the treatment cost for its harvest, transpors, separation and moixture reduction up 10
10% using the Monda technology. The CO: emissions are based on JPCC reference values.
See Annex I for detalls on foliage cosIs).

It can be seen that sugarcane foliage is a highly cost-competitive fuel, In heat generation, it could compete
with residual and diesel oil also when not used in the sugar mill and some additional transport and handling
costs are taken into account. Power plants using it would easily receive priority in electricity dispatch. This
is true even if foliage power plants had e lower efficiency and a higher investment cost per kW installed
than e.g, gas-fired combined-cycle plants.' Different barriers, however, prevent this from happening. The
proposed project will remove these barriers in order to incorporate sugarcane foliage into the energy
system in a sustainablc manner. This will also facilitate future introduction of other biofuels, such as cotron
gtalks, rice hulls and straw.

Objective

The proposed project intends to reduce future growth of GHG emissions from heat and power generation
by removing barriers to commercial use of sugarcane trash as biofuel and thus substiruting for fossi] fuels.

The project would result in production of approximately 153,000 toe of biofuels annually, part of which
would substirute for fossil fuels and part for bagasse. The reserved bagasse can be used to replace wood
fiber in paper production. Roplacing fossil fuels would reduce 196,000 — 477,000 metric tons of CO;
emissions annually. The long-term objsctive of the project is to further promote investment in biofuel-
based cogeneration of energy, which would rosult in additional GHG reductions. The possibility to repeat
the proposed project in other countries of the region, for example, in all those that produce sugarcan,
represents an additional justification.

The project objective will be achieved by transferring the necessary techmology and know-how, facilitating

fuel-switching and installation of comimercial cogeneration plants using sugarcane trash in Penu and

! As an example: the combined fuel and investment cost for foliage plant and natural gas combined-cycle
plant, taking cfficiencies of 30% and 45% and installation costs of US$1,300 and US$700 per kW installed
respectively, result in ¢ 2,7/kWh for foliage and ¢3.2/kWh for gas. (Discount raie 10%, plant life 30 years,
6000 hours of operation yearly, O&M costs are omitied.)

P. 005
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removing the barriers related to institutional capacity and lack of information. As the sugarcane foliage is
waditionally burnt in the field, it is neceasary to modify the whole process from harvesting to preparation of
the cane in order to use the foliage as a biofuel.

Innovative technology called Monda, owned and presented by the Swedish company Salix Maskiner AB,
has been identified as uniquely suitabls for whole-cane harvesting and subsequent processing of sugarcane
and foliage in the Peruvian context. It has several advaniages over other whole-cane harvesting and
treatment technologies, which make the folisge-based biofuel competitive with traditional fuels. (For the
description of the Monda Technology and its applications, see Annex II.) The proponent of this project,
Monda SAC, has the right to liconse the Monda Technology in Peru and the rest of Latin America. The
subcontracts for manufacture of the components will be awarded based on competitive bidding. It is
expected that natural competition for Monda technology will follow the demonstration of commercial
viability of obtaining biofucls from sugarcane trash.

The operation of Maonda Technology equipment has been field tested in Spain on 3 pilot and industrial
scale. Several studies took placc afierward in Peru to evaluate the possibility of installation of the
mentioned technology. In comparison to conventional technology, studies demonstrated an increase of 18 -
20% in sugar production and a cost reduction of 20% in production of granulated sugar, while providing
some 59 toe of biofuel (dry folinge and pith) per ton of sugarcane pracessed (see Annex ITI for details).

10. Expected outcomes:

The project will last 3 years and executed in two phases. Outcames of the first phase (1 year) will be:

o Transfer of the technology (process engineering and detailed enginecring) related to the Monda Pre
1250 module;
Construcrion and start up of the operation of tho first Monda Pre 1250 module;
Obraining competitive priced biofuels with respect to fossil fuels and demonstrating the viability of
reducing eloctricity and steam genaration costs by subgrituting foliage for fossil fuels; and
5 s+  Demonstration of the viahility of redycing the relative price and improving the quality of virgin
cellulose fiber contained in the sugarcane, as 2 potential substitute for virgin cellulose fiber from pine
and broad-leaved trees in the pulp and paper industry.

Second phase (years 2 and 3) expected outcomes are:

o At least five Monda Pre 1250 modules installed for the primary treatmens of sugarcane biomass, with a
totel capacity of 7,500 MT/day and 2'250,000 MT/year of sugarcane and to produce about 300,000
MT of sugarcane dry foliage , which together with the pith equals about 153,000 toe;

¢ A portfolio of investment projects for cogeneration based on the use of biofuels, especially in
production activities such as agriculture, agroindustry and fishing industry;

e A portfolio of investment projects for the installation of 250 MW of biofucl-based power plants o sell
electricity to the grid;

o Increased awareness of the benefits and potential of using agriculwral and forest residues as a cost-
competitive commercial fuel; and

e Trained professionals (engineers, technicians, economists) in new technologies for the use of
agricultural and foresr residues with the aim of energy goneration and industrial diversification.

Agroindustrial fuel use in Peru consists mainly of bagassc, diesel and residual oil, and sector specific
emissions can be estimated at 1.28 tcop/toe. The fishing industry uses dicsel and residual oil almost
exclusively and specific emissions are about 3.12 tega/toe. The actual global impact of the project depends
on the extent to which biofusls replace fossil fuels and to what extent bagasae (the impact of substituting
bagasse for wood cellulose fiber is not taken into account). If, as a result of the proposed project, half of
Peru’s cuirent sugarcane production were harvesiod using methods similar to Monda technology, 255,000
toe of biofuel wonld be obtained annually. If this fuel were to be used solely in agroinduatry replacing the
aforementioned fuel-mix, emissions of 326,400 tcq» would be avoided annually. In ten years, this would
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mean reduction of carbon emissions by 890,181 tc as 8 result of a GEF investment of US$ 750,000
indicating cost-effectiveness of US$ 0.84/tc, I is expected that the global impact will bo even higher as the
commercialization of sugarcane trash will facilitate the commercialization of other biofuels. Furthermore, it
is likely that biofuels will be utilized also in other sectors (e.g. fishing industry) with higher dependence on

fossil fuels.

11. Planned activities to achisve outcomes:

GEF funding will be required in the firat instance to remove financial barriers to transfer of technology, to
retrofit it for Peruvian conditions and to build the first equipment for harvesting and handling of sugarcane.
The equipment will be sold on purely commercial terms ta an interested party. The GEF is asked to assist
in establishing the contractual relations between Monda SAC and Salix Maskiner AB and between Monda
SAC and the buyer of the equipment. Furthermore, the financial barrier related to the demonstration nature
of the project, i.c. incremental risk, needs to be removed by GEF. This may include such instruments as
guarantecs, bridge financing, facilitating the negotiations with financial institutions, helping with leasing
arrangements, ctc.

The exact financial arrangement of the project will be a result of the PDF activities. It must be emphasized,
however, that the project i8 expected o be financially self-sustainable. Any GEF funding needed to for
guarantees, bridge financing, etc., will be returned to the project with interest eamed. These funds will be
subscquently used in the second phase of the project to remove other barriers related to information
dissemination, training, instinytional strengthening, etc. It is anticipated that after the first commercial
equipment has been installed, financial barriers have been removed and the successive new equipment can
be financed without further GEF involvement.

For the definitive design of the project, a Project Development Facility (PDF Block A) funding is
requested. The PDF activities are enlisted in section 13.

First year (Phase I) planned activities are:

o Complete the design of detniled engineering related to modificetions and adjustments of some
parts/components of Monda Pre 1250 equipment;

e The manufacturing of Monda Pre 1250 equipment and the spare pars that must be included in the
supply of the first module to be installed in Peru;

Development of the civil engineering wark required for the installation of Monda Pre 1250 module;
Installation, running and testing of the operation of Mande Pre 1250 module during three months
period;

¢ Transfer of the equipment to the purchaser;

Analyze and publish the scientific and technical information related to the tests of the equipment,
including environments! impact of the utilization of agricultural and forestry waste as renewable
energy resources (e.g. the impact af whale-cane harvesting on the fertilizer use in sugarcane fields)
and the project’s long-term contribution to the mitigation of GHG emissions resulting from
diffusion/replication;

o Feasibility studies for the partial installation of the Monda Technology in the sugar industry of Peru.
Three studics will be carried out for sugar mills with different processing capacity (less than 1,000MT
of sugarcane per day, 1,000 MT - 2,000 MT/day end 3,000MT- 4,000 MT/day);

e Negotiations for the establishment of cooperation links with national and foreign institutions
specialized in research and development of renewable ocnergy technology, and with financial
institutions interested in promoting investments in cleen energy and industrial diversification;

o Interviews with entreprensurs and business organizations to collect data on problems relating 1o energy
supply and cost (with more emphasis placed on the energy cost problem), imporance assigned to
energy cost/supply problem, knowledge of new technologies for energy generation and cost/benefit of
the investment in more efficient and clcan technologies; and

« Estimation of the confribution to preservation/incrense of CO, sink capacity (natural forest area and
forest plantation), as a consequence of reducing the supply of virgin cellulose fiber to the pulp and

P. 007
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| paper industry.
: Activities of the IT Phase (years 2 and 3):

Financ GEF:

e  Assessment of biomass resources;

3 Assistance in incorporating biomass e o commercial fuel into the national energy balance and supply
§ forocast;

f ¢ Information dissemination and promotion of the use of biofuels; and

| Training of national professionals in new technologies for the use of agricultural and forest residues
| for encrgy generation and industrial diversification.

Financed by the Project Propaser;
|

Installation of at least five Monda Pre 1250 modules for the primary treafment of sugercane biomass;
Promotion of investment projects with high technology equipment for cogeneration based on the use
of biofuels, especially in production activities such as agriculture, agroindustry and fishery industry;

and _
o Identification and pramotion of a set of investment projects for the installation of biofuel-based power

plants to sel} electricity to the grid.

12. Stakeholders involved In project:

During the first year of the projcct the group directly involved in the project will be comprised of the
project proponent, Monda SAC, the supplier of the technology (Salix Maskiner AB), sugarcane mills
interested in the new technology, small sugarcane farmers, national instimutions in charge of environmental
policy and multilateral technical cooperation agencies.

At the same time, during the first year, the project will seck to invelve a major number of stakeholders
' (universities, agroindustrial organizations, NGOs, farmer unions, public institutions (MEM, CTE,
' OSINERG, etc.). To achieve this the aim it will organize events (meetings and seminars) for the
presentation and dissemination of existing opportunities to gencrate clean energy from renewablo sources
a1 market canditions

; i m»mmmmmmmmmw T W
13, Activities to be Financed by the PDF A

| « Design and negotiation of contracts for the transfer of technology and for the manufacture of

‘ equipment. This task requires trips to Sweden to finalise the contracts and for the selection of
companies for the manufacturing of the Monda technology equipment;

¢ Jdentification and negotiation with at least two companies in Peru as potential users of the Monda
Technology;

» Design of Terms of Referonce for the investment opportunity study for the supply of the Monda
Technology. Develapment of at least two studies for tho application of the Monda Technology in
sugarcane mills in Peru oriented to producing biofuels;

o Idontification of Private and Public institutions that could be interested in participating in the project.
Realisation of workshops for the presentation and gathering of criteria and suggestions related to
willingness to efficiently utilize agricultural residucs/waste 8s biofuels, As a part of this task one or
two institutions will be selected as co-directors for the implementarion and development of all the
tasks/activities proposed for the 2nd and 3™ years of the project;

e Selection of local financial institutions. Design of the scheme for the financing of the first Monda
equipment to be sold in Peru and the respective modality for the GEF support during the first year of
the project (as bridge loan, collateral guarantee, etc.); and

¢ Identification and establishment of contacts with financial institutions (multilateral, private and
bilateral co-aperation) in order to obtain financial support for the required investment in biofus! power
thermal plants. This type of investment possibilities will be evaluated and addressed as part of the
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second and third year's project activities.

14. Expected outputs and completion dates of the PDIF A

e A contract for Monda Technology transfer/license referred to the equipment for harvest of sygarcane
without burning (Bundler model), and the equipment for sugarcane preparation and production of
biofuels (Monda Pre 1250 madel). Registration of the contracts with the proper legal authorities in
Peru and in the country of origin of the technology. This task is to be finished 60 days after the
approva] of FDF-A;

s Proposal of contracts by Peruvian and/or foreign companies fot the construction, supply and start up of
the Bundler and Monda Pre 1250 equipment. This 1ask also to be finished 60 days after the approval of
PDF-A; :

« Letter of intent for the purchase of the Monda Pre equipment accepted by the interested companies.
This task 1o be finished 30 days after the approval of PDF-A;

¢ Two casc smdies of Peruvian compenies regarding the expected technical, economic and financial
rosults of the application of the Monda Technology for the harvest and preparation of non-burned
sugarcanc. These studies to bo finished 60 to 90 days after the approval of PDF-A;

o A list of companies interested in the use of biofuels for energy generation. Approval of cooperation
terms with instittions and a list of them (companies, NGOs, universities, public sector) willing 1o
participate as collaborators in the development of project activities;

¢ A preliminary document related to information regarding financing opportunities from multilateral
sources and private sources for clean energy projects and a working scheme for the negosiation of
financial resources (from public, private, local and foreign institutions) for investments in thermal
plants based on the uge of biofuels; '

e  Amangements for the financing of the first Monda equipment with a selected local financial institution;
and

e Final Medium Size Praject Brief "Obtaining Biofuols and Non-Wood Cellulose Fiber from
Agricultural Residues/Waste" to be submitted to QEF.

15. Information on project proponent:

Monda SAC is a recently established small enterprise. Its objective is to promote the development and
dissemination of new technologies to obtain biofuels, to generate clean energy and 1o promote industrial
diversification.

The owners and technical/economic directors of Monda SAC, and their foreign advisors are senior
professionals and enterprises (Swedish enterprises Wilstrand Innovation AB, TPS T ermiska Processer AB,
Salix Maskiner AB) with long experience in direct management, advice, rescarch and promotion of
production activities in the fields of energy, agroindustry and equipment manufacturing.

Monda SAC is the continuation of work initially started in 1990 by the project proponent associated with
Swedish firms mentioned ebove to look far technological innovation in the pulp and paper industry,
sugarcane industry and generation of clean energy. Since 1990, aside from technological research and
development, the project proponent has carried out in Peru several studies related to opportunities for
investment in now technology in the mentioned industries (see Annex 1.
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16. Estimated budget (in USD):

1) QOJECT:
First year Second and Third Years TOTAL
GEF: USD 750,000 USD 750,000
Co-financing: UsD 300,000 USD 4,500,000 USD 4,800,000
TOTAL: USD 1,050,000 USD 4,500,000 USD 5,550,000
PDF GET:
COMPONENT GEF MONDA SAC TOTALS
1.0 Peraonnel
1.1 Project Coordinator 7.950.00 7,950.00
1.2 Consulmants 4,000.00 4,000,00
1.3 Aspisiant 1,200.00 1,200.00
1.3 Adminiswretive support 1,500.00 1,500.00
2.0 Services
2.1 Lega) Advice in Peru 1,500.00 1,500,00
2,2 I.:Eul Advlca in Sweden 3,000.00 3,000.00
2.3 Transpartation/studies fiold work 500.00 500.00
2.4 Contracts registration cost 500.00 500,00
3.0 Travel
3.) Inernational
- Ticker Lima/Stockholm/Lima 3,400.00 3,400.00
- DSA 10 doys 2,000.00 2,000.00
3.2 Nagional
- Tiekets 600.00 600.00
- DSA (USD 100 day por 30 duys) 1,500.00 1,500.00 3,000.00
4.0 Events
4.1 Workahops 600.00 600.00
4.2 Canferences 350,00 350.00
5.0 Misecllancus .
5.1 Communication (telph., fax, E-mail, cour] {,000.00 500.00 1.500.00
5.2 Office materinly 500.00 500.00
TOTAL PDF-A 12,950.00 9,150.00 32,100.00

ANNEXES:

AnnoxJ
Annex I

Annex IIT

Tecnologia Monda (in Spanish)

Cost of Sugarcane Follage as Fuel (In Spanish)

Monda Technology: Background, Scope and Summary of the Evaluation of
its Application in Peru (in Spanish)

P. 010
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FOR L1 O SARRSD) ST ENILL

Lima, 02 de setiembre de 1999
Carta Nu. 597.99-CONAM/SB

Ductora

Kim Bolduc

Representante residente

PNTUD-Pen)

Tengo el agrado de dirigirme u usted para expresar cl respaldo de CONAM en su condicion
de punto focal aperacional del GEF en ¢l Per), al Proyecto “Utilizacidn de residuos agrici'..
para elaboracién de combustibles”, presentado por MONDA SAC,

Sin otro particular, quedo de usted.

Atentamerte,
/.
Paul Kemy

Secretario Ejecutivo

R

L P
CONSEJO NACIONAL DEL AMBIENTE
Av San Barjn Noric 226 - San Dorj » Limue 41 - Pentt Teléfuoo; (51-1) 225-5370 Fax; ($1-1) 225-5363
E-mau: conaind@ennam.ieb pe PAgina Web: wyew.canain gob.pe
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