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3. PROJECT ACHIEVEMENTS

3.1 INE £S5 A FUNCTIONING INSTITUTION

Originally set up by Decree No. 2888-4 in 1978, INE's creation
reflected a level of national cuwmitments to two basic objectives:

. expansion of national energy planning capabilities; and
. assessment and technological development of NCE resources.

INE was formally established as an operating, semiautonomous
agency in 1979, reporting to the Minister of Natural Resources and
Energy (now the Ministry of Energv and Mines). INE's charter was a
very broad, complex, and ambitious one and pulled the organization in
several different directions simultaneouslyv.

Among the objectives set for INE in its original charter are the
following:

. to develop energy policv alternatives:

. to investigate technological means to diversify sources of energy
supply;

. to coordinate the interaction between, and the overall

development of, the various energy subsectors;
. to develop integrated energy planning methodologies;

. to study and develop policies for conserving and optimizing the
use of hvdrocarbons;

. to recommend energy conservation measures;

. to develop a national energy balance, including the
quantification of rural energy balances (fuelwood, charcoal,
etc.);

. to investigate NCE technologics that offer economic and practical
applications such as: biogas digestors, wood energy, small

hydro, solar cnergv, and cfficient cookstoves;

. to provide options tor satisfving the energy demands  needed to
advance rural development;

. to develop an  inventory of national energy resources with a
breakdown of regional and sectoral potential including
alternative energy resources; and

. to establish a National Center for Energy Information.

7






Table 3.1 Personnel breakdown (1979, 1981, and 1986)

October October Spring
Unit 1979 1981 1986
Permanent Contract Permanent Contract
1. Personnel directorate, 10 10 6 7 0
administrative & support
2. Financial unit 0 3 0 7 0
3. Energy planning,
technical personnel 4 6 2 11 2
4, NCE, technical
personnel 2 5 5 11 1
5. Energy conservation,
technical personnel 0 1 1 1 1
6. Information & tech-
nologyv diffusion 5 0
Total _16 25 14 42 4
16 39 46

Sources: 1979, 1981 - Quevedo, October 198].

1986 - Centro de Computo, INE, July 1986,

Table 3.2 INE annual budget appropriations from GOE
(millions of sucres)

1982 1983 1984 1985

22 25 30 NA

1986

NA = not available

Sources: I[INE records, VITA 1984.
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The team which conducted the mid-term evaluation of the AES
Project in April and May 1984, was headed by the person whom USAID had
advocated for the resident advisor position in 1981. The evaluation
contract was not awarded competitively or via an energy indefinite
quantity contrast (IQC), but rather was arranged through a cooperative
agreement with VITA that was intended for other purposes. This was
subsequently disapproved by USAID/WA Contracts Office, which was then
required to ratifv the informal commitment previously made to VITA by
the AES project officer, who lacked contracting authority. The
ratifying memorandum states that '"...the transaction should have been
awarded competitively...'" and "...It is problematic as to whether VITA
would have been the successful proposer in a competitive transaction.
However it is clear...that VITA is quite qualified to conduct project
evaluations such as the one requested bv USAID Ecuador" (Hawley,

September 21, 1984). USAIN/WA dinvolvement was required because the
evaluation team had proposed to leave the United States before the
PIO/T was executed. in fact, a signed agreement between USAID and

VITA was not  tformallv completed untii after the evaluation was
completed and the memo of authorization was written by USALID/WA
(CM/ROD/LAC).  The draft of the evaluation report contained passages
which were offensive to the executive director of INE, who had
selected an alternative resident. advisor, but they were removed from
the tinal report.

Beginning in July 1984, with publication of a notice in the
Commerce Business Dailv, USAID acted to contract for a replacement
resident energy advisor for the second half of the project. However,
rather than review a number of candidates, the project officer sent a
letter to INE for the executive director's signature, recommending the
hiring of the leader of the Interim Evaluation team as resident
advisor (Duisbery, September 25, 1984a, and September 25, 1984b;
tetter and note absent from project files, suppiied bv C. Quevedo).
The executive director found the person more ovjectionable after the
mid-term evaluation than in 1981, and rejected the offer. In
consequence, INKE  took advantage of the clause in  the Project Paper
that stated that a resident advisor should be present for at least two
vears to opt for not extending the position of resident advisor for
the remainder of the oproject. The project officer suggested orally
that the obsence of a resident advisor might precipitate deobligation
of the cur.re project.

Since an important dutv of the resident advisor was to provide a
communication link between USAID and INE, the absence of a resident
advisor in the second halt of the project contributed to the
deterioration of communication and the overall relationship between
the two institutions, Despite some reservvations about  the
effectiveness  of  the rvesident advisor, Hhis quarterly reports and
correspondence files indicate that he did  keep USALD  informed of INE
activities and  hel-od move along the USAID paperwvork for the project
(interviews with . Quevedo, [INE: and P. M. Wright, Uriversity of
Utah; also see resident advisor files, Project 518-0029, USATD/Quito).
In the absence of 4 resident advisor, it appears that paperwork in the
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USAID system was often left to take care of itself, with attendant
delays.

The attitude of the AES project officer toward this project had
been cautious, but generally favorable and optimistic, in summary
memoranda as late as December 1983 (Duisbe.g, December 14, 1981;
Duisberg, December 23, 1983). The next general correspondence
regarding USAID attitudes toward the project appears early in 1985,
and is distinctly pessimistic in tone, anticipating substantial
deobligation of funds from the project: "...approximately $461,500
are presently available for deobligation. It is highly probable that
a further increase in funds available for deobligation will occur as a
result of the June 'evaluation'' (Duisberg, February 15, 1985).

It appears that during CY 1984, USAID began to lose contact with
INE's activities and developed a decidedly more negative opinion about
INE and the AES Project despite generally favorable conclusions in the
draft and final reports of the Mid-Term Evaluation. [n early 1985,
USAID/WA strongly wurged USAID/Quito to deobligate the entire project,
but considerations within the Mission resulted in a compromise in
which only $250,000 was deobligated (interview with G. R. Wein, Acting
Mission Director, USAID/Quito). The final evaluation team heard
several oral vreports from USAID staff during the evaluation that INE
was chronically late with annual operating plans, but examination of
project files shows that plans were submitted early in each calendar
vear, usually January or early February, once as late as March, which
is difficult to interpret as excessive tardiness. [t is difficult to
account for these particular impressions. Other oral reports cite
what can be described as administrative control problems which were
irritating to USAID/Quito, but which occurred early in the project.
For an example of such an oral report which is also documented, there
is the case of INE staff requesting training, apparently in the United
States, but without adequate English language skills (k. Roeser,
January 1, 1983). However, the optimistic memoranda and mid-term
evaluation conclusions noted above survived these early complaints,

During 1984, INE began to use project funds at a much higher rate
than previously in the project (see Fig. 3.1), although total spending
by that time was far behind schedule; USAID appears to have recognized

the prior condition but not the improvement . This new rate of
spending continued through CY 1985, and the pace actually picked up in
the firs: three months of 1986. Beginning in 1985, the NCE project

supervisor hired at 1INE began to prepare quarterly reports on
activities in that component of the project, but INE did not send them
to USAID, and it is not clear that USAILD requested regular progress
reports during that period.

Another indication of the communication gap  which had grown
between USAID/Quito and INE is the lack of agreement between the
financial accounts of the project maintained bv  the respective
agencies. According to discussions with [NE officials, USAID
complained, in November 1985, about the lack of agreement between the
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two sets of financial accounts. INE subsequently hired a contract
accountant, using project funds, in January 1986, to reconcile the
differences. USAID acknowledged the need for this service in the PIL
approving this wuse of project funds, as follows: "the differences

between INE and USAID accounting records have become an increasingly
difficult problem. Unliquidated advances, unrecorded entries, direct
payments, etc., are financially hindering project implementation' (PIL
No. 14, February 13, 1986). Nevertheless, the independent accountant
hired by INE was unable to complete her report until April 1986,
because of the inability of USAID/Quito to cooperate fully and provide
the manpower needed to support her efforts and supervise her use of
project files and accounts. This situation seems to be yet another
indication of the steady deterioration in communications between INE
and USAID.

At the time o° the final evaluation, USAID was unaware of a
number of activities that had been successfully undertaken by INE. It
is clear that while both INE and USAID share the responsibility for
the deterioration in communication, the project definitelv suffered
from the poor state of communications: USAID did not particularly
facilitate required paperwork which would have sped up the pace of
project implementation, and INE attempted to do little to alter
USAID's opinions of the project.

With the appointment of the last project officer, an Ecuadorian
citizen himself, relations between INE and USAID regarding the AES
Preject appear to have improved.



5. DEVELOPMENT IMPACTS OF THE PROJECT

In the first subsection below, we identify four categories of
beneficiaries from the project and make a back-of-the-envelope
calculation of the benefits required from some of the NCE
demonstration projects if thev are to completelv repay project costs.
We find, wusing rough numbers but stringent assumptions about what is
included in benefits (specifically, excluding demonstration and
institution-building benefits), that the small hydro program might
repay project costs, but the stove and solar water heater projects are
less iikely to repay project costs. We consequently suggest some
further cost benefit analvsis of the program activity composition.
The subsequent sections recapitulate accomplishments noted in various
places above in the vreport, but collecting these in one place
highlights what we sce as major development impacts of the project.

5.1 RECIPIENTS OF BENEFITS AND COST-BENEFIT CALCULATTIONS

We can identifv fou: categories of recipients of the AES
Project's development benefits: (1) the consumers of project
activities such as small hvdro-generated electricity and owners of
firms receiving energy audits; (2) INE staff who received formal
training and on-the-job experience; (3) coordinating institutions who
benefited from INE pianning and/or NCE demonstration activities; and
(4) the nation at large, which has gained a sophisticated energy
planring organ‘zation in INE. There may be some duplication of
benef:ts assigied to categories (2) and (13), but there are separate
benetits as well,

The first categorv of direct recipients 1is relatively small
because the project aimed at institution building, and technology and
services were distributed onlv on a demonstration basis. Counting the
numbers of  solar water heaters, stoves, small hyvdro projects, etc.,
and estimating the number of family members likely to be associated
with each instaliation vields no more than some 1500 people at the
most. optimistic count . I'f we allow product price reductions or
increased outputs at constant costs by tirms receiving energv audits,
we can add in these firms'  customers as secondary beneficiaries (but
most of these secondary benefits could be captured by an estimation of
profit increases by the tirms' owners). Precise calculation or
estimation of the present discounted value of all these dispersed
benefits would require more time and  information than the evaluation
team has, but  we can  offer a verv  rough, back-of-the-envelope
caiculat ion of benefits,

Since the evaluation team has virtuallvy ne  benef it data from
these projects,  we adopt. 4 requirements approach in an invest igation
of whether the NCE components  of  the AESP are  tikely to  pay for
themselves, In  this approach we make a conjecture regarding the
income of the recipients and estimate the percent  increase in these
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incomes which the NCE projects would have to generate in order to just

pay for themselves. Delow,we calculate  the amount by  which an
individual annual income must increase to pay for these projects, as
an annualized, per capita project cost. Following that, we make a

rough calculation of what annual per capita income is likelv to be in
the areas scrved by the NCE projects. We are then able to determine
the proportionate increase in those incomes which would be required to
cover the annualized project costs and consider whether increases of
such magnitudes are plausible.

We use the June 1986 project expenditure figures of roughly $1.55
million, and divide bv four to account for the share of expenditures
going to  NCE projects. We assume that USAID funds paid for one-half
of the total expenditure on the NCE projects, and take the optimistic
number ot recipients as 15003 note that this accounting excludes the
conservat fon activities., However, final consumer benefits derive only
from the solar water heaters, the stoves, and the small hydro
projects, which account for roughly one-half of NCE expenditures from
USALD funds  (reported in USAID/Quito, June 1, 1966), so we consider
the benetits requived to cover the costs of onlv those projects and
assume  that GOE expoenditure patterns  are similar. Use the
approximat ion for the capitalized value of a perpetual income stream,
K= R/i, where K is the per capita expenditure (USAID and GOE) on NCE
demonstration projects, and k = 3516.50; R is the annual return (the
increase in income generated by the project), and i is the interest
rate. At an interest rate of 107, the annual  increase in per capita
income among  the 1500 benefit recipients required to exactly recover
the project costs is  351.065 in  a country tor which the World Bank
reports an estimated 31180 per capita egross domestic product GDP) for
1681 (World  Bank, 1983, ©»  50). FEstimating the labor share of
Fcuador's 6DP to  be 307, and assuming that these 1500 NCE preiect
beneticiarvies recejve no capital  income but do receive the national

average per capita income, a 5.5% increase in annual per capita income
would be  required to recover the tull project costs with final
consumer  benetits asone toxcluding ail other benefits of the
undertaking, such as engineer training, demonstration atffects, etc.),
But. acknowledping that these beneficiaries are low-income Kcuadorians,
the required in-ome increase is larger.  Fcuador's income distribution
is particulariy skewed, and a person earning the average income would
be well above the median. The low-income beneficiaries of the NCE
projects mav wea! varn o enly one-third of the average income, and a
10,57 increase ia individual income would be required to ftully pay for
these throe NCE prodoct s,

itoie hmplausible  that the  stoves or the solar water heaters
could conter such sazings, and the direct income and consumer surplus
Croughl~ wpeakine,  "nonmonetary benetits') increases from the small
hodro-suppiied electricity probably would not reach this level either.
However, the tinancial saving  from the solar water heaters must be
considered against  the subsidized energv costs of alternative water
heat ing scurces.  In addition to direct, full resource cost savings of
fuel expenditures must be  added benefits  from improved health for
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at INE to improve the energy efficiency of the firm's production
(interview with Dr. Carlos Quevedo).

5.3 PRIVATE SECTOR DEVELOPMENT

Local private manufacturers of solar water heaters, stoves, and
small hvdro components stimulate new lines of products in the private
sector as well as save foreign exchange in the case of small hydro
component manufacture. Although the industrial energy audits are not
vet fully privately financed, they are an excellent candidate for
private financing, and energy audit trainees from INE's programs will
form the basis of the supply side of a new industry whose service is
to help firms save energyv.

5.4  STRENGTHENED ANALYTICAL ENERGY PLANNING

INE's internal technical competence and external perceptions of
INE's credibility both have increased as a result of the AES Project.
INE's weight in policy circles cannot reasonably be expected to match
the intluences of such agencies as CONADE, INECEL and CEPE, but INE's
relativelv high level of technical competence and political neutrality
will raise the tone of the debate on energy issues in Ecuador in the
future.

5.5 BENEFITS TO COORDINATING INSTITUTTONS

The small R&D grants provided are an example of INE's USAID-
funded activities benefiting coordinating institutions. Bachelor's
degree candidates in engineering are required to complete a thesis,
and the funding support offered bv INE enables students' institutions
to buy equipment that could also be used by other students (the
equipment stavs with the institutions). Additionally, the projects
that could be pursued with this larger-than-ordinary funding often
turned out to be move stimulating than could have been undertaken
otherwise, adding to the stock of knowledge of the institution itself.
(From interview with Ing. Marco Acosta, INE, who received such as
grant as undergraduate).



6. LESSONS LEARNED

This project was designed at a time when the GOE placed a high
priority on energy development and conservation. The project was
to assist Ecuador strengthen its National Energy Institute (INE)
and promote alternative energy development. The change in
Ecuador's administration in 1984 resulted in a major change in
philosophv ond consequently a shift in the role of INE. Even
without major shifts in an institution's operating philcsophy, a
four- to five-vear program will evolve, and external conditions
will change to a point where much of the oviginal project design

mav  not  be applicable. Administration of a project therefore
should recognize that these changes will occur and that rigid
tmplementat ion of a project paper can actually be

counterproductive.  Project amendments or revisions during the
course of the ALS program would have reduced the misunderstanding
and frustrations which were observed during this evaluation.
More frequent  communication and  short, monthly activity reports
trom INIZ to USAID also would have provided a vehicle for closer
collaboration, not to mention for the audit trail for evaluations
such as this cone.

The progress of this project during its early vyears was measured
almost exclusively in terms  of its spending pattern. Given the
immaturity of INE at the time, it is not surprising that initial
spending would be slow.  Nonetheless, the pattern was interpreted
as lack of progress, and it labeled [INE negatively for the
cemiainder ot the project. It should be recognized that slow,
careful growth will produce a more stable institution in the long
run, which should have heen the main objective in this case.
Futhermore, introduction of new technologies to a  country
requires time  tor social  acceptance, thus mitigating against an
earlv, vapid spending pace.

Another consideration in assuring the success of a future project
of this tvpe is that a new agency will operate among established
institutions, which perceive it as  an intrusion into their
responsibilitios, INE was  occasionally  described as "weak,"
which, untortunately, burdened it with an undeserved label. The
desceription undoubtedly  was used without sufficient thought for
the consequences  and  to  some  extent began  a self-fulfilling
provhecv.

The  project design included too many activities for most
institutions, let alone a group just getting organized. A 1980
USATD Asia Bureau report on renewable energv projects pointed out
the diffrcultios associated with a project such as  the AES
Project in  Feuador (cited  in CDER and RTt, 1982). This project
would have accomplished NCE  demonstrat ions more quicklv it the
effort had tocused on fower, well-defined technologies.  Doing so
certainly would have looked better on paper but may have resulted
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in a slower acquisition of experience and expertise by INE
personnel. There are costs and benefits to both options, and ex
post judgement is easier than prediction. In any case, technical
missteps can be viewed profitably as part of the learning process
and institutional development.

There is a tending among originators of energy projects,
pariticularly nonconventional energy projects, to be unaware of
lessons learned in previous energy projects and to relearn all or
nost of other projects' hard-learned lessons by making the same
mistakes. This problem is partly attributable to the dispersed
character of evaluating those projects: evaluations of previous
Frojects do not get into the hands of project designers in other
missions or bureaus. The design and execution of energy projects
would benetit from the use of some central office, such as the
Office of knergy of USAID, as a library for energy project
evaluations, and possibly as an integrator of findings from those
evaluations.
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production on  investment funds available for

national
development.
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APPENDIX 1
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Alternative Energy Sources Project

Center for Executive Business Training
State Petroleum Corporation

Latin American Energv Information Center
National Center for Remote Sensing
National Science and Technology Council
National Development Planning Office

Direccidon de Development de Energia, Directorate of
Fnergy Development of [NF

Fcuadorian Forestry Servicoe

Direccion de Planificacion v Recursos Energéticos,
Directorate ot Planning and Fnergy Resources of INE

National Potvtechnic University (Quito)
Polvtechnic of the Coast (Guavaquil)
Ecuadorian Development Foundation
Ecuadorian Foundation for Alternative Technology
Gross Domestic Product

Gevernment of Fcuador

Intermediate Credit Institution

Sanitarv Works Institute

Institute to, Telecomnunications
International Financial Intermediary
Eeuadorian Flectrification Institute
Institute tor Water Resources
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National House Board

Latin America and Caribbean Bureau of USAID
Organization of fmerican States

Latin American Energv Organization
Objectively Veritiable Indicator

Project Implementation Letter

Project Implementation Order/Technical
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PP - Ecuador Project Paper: Alternative Energv Sources
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USAID - U.S. Agency for International Development

VITA - Volunteers in Technical Assistance
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project should be given the full support of hoth AID and the GOE for
its remaining life" (VITA, 1984, p. 85),
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l. ESTUDIO INE N9 1: Estudio Preliminar sobre la Produccién del
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Por: Eduardo Moran
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68. La Demanda del Sector Industrial; Analisis de Proyecciones 1984
- 05 - 21,
Por: H. Muller.
75. Energy Rationalization in Thermal Power Plants.
Por: Jan Jasiewicz, United Nations / Sept. 1981,
76. Recuperacion de Calor perdido en las Plantas Termoeléctricas de
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Por: Jan Jasiewicz (ONU), Juan Zak (INE).
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Por: Michel Lopoukhine y Henri Ojeda.

23. Geologia Areas Referencial y Prioritarias. Proyecto Geotérmico
Cuenca./ Febrero de 1982.
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Urresta,

33. Propuesta para el Uso de Técni:zas Isotdpicas en el Proyecto
Geotérmico "Valle de los Chillos.! / 83-01-20
Por: Patricio Romero y Michel Lowoukhine.

52. Proyecto Geotérmico Vaile de los Chillos, Perspectivas de
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Kw.)./ Febrero 1984.
Por: Jan Tauber.

Evaluacion del Funcionamiento del Regulador Electrénico de Fase
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Abril 1983.

Por: Carlos Quevedo.

Aprovechamiento del Gas Natural en el Ecuador 1969 - 1978.
Por: Rodrigo Tirado.

Plan Maestro de Energia. Andlisis del Consumo de Energia en el
Sector Transporte en el Ecuador./ Septiembre 1982.
Por: Peter Kublank.

Natural Gas Utilization for the National Energy Institute of
Ecuador Project ECU 78 003 With the United Nations Department
of Technical Cooperation for Development./ An Examination of
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Por: Keith Bentz.
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Por: lvan Pazmino.

El Petruleo en el Ecuador./ Diciembre de 1981.
Por: Santiago Orddnez C.
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Primer Estudio sobre 1la Demanda Final de Energia a Largo
Plazo./ Febrero - Abril 198},
Por: Tvan Pazmifio v Pierre Vernet.

Report on Energy Rationalization in Ecuador. Transport Sector
(Urban Passenger Transport in Quito)./ June 198].
Por: Jan Jasiewicz.

Lineamientos para la Politica Energética ep el Sector
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Por: Peter Kublank.

Plan Maestro de Energia. Previsiones del Sistema Energético
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Por: Grupo de Planificacion Energetica del INE vy Gernot Ruths
(Communidad Econémica Furopea)./ Abril 1983,

Anexos.
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Petroleo en Galapagos.'/ Septiembre de 1983,

Por: Fduardo Moran v Byron Arrovo.

Balances Energeticos del Ecuador. Serie Histdérica 79-82
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Ecuador./ Octubre 1987,
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Por: Santiago Ordonez.
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Por: Hermann Sautter (CCE) v Santiago Ordofiez (INE).

RETINE -~ EC. Programa de Calculo de Flujos en una Red
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Por: VPeter Staub (CCE-INE).
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Demanda de Derivados Hidrocarburiferos./ Enero 1985.
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Por: Diego Barragan T./ Agosto - 1085.
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Combustibles./ Foebrero 1986.
Por: Direccion de Planificacion.
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Requerimiento de Calentamiento Jde Agua para Piscinas SOL-002-
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I-SOL 002-83./ 83-02
Por: Franklin Carrasco, Fernando Gonzdlez y Guilles Le Tron.
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Estudio Duchas Ecuapunto (Factibilidad)./ Octubre 1982,
Por: Franxlin Carrasco, Jean Paul Durand y Fernando Gonzalez.

Estudio de un Sistema de Calentamiento de Agua - Tipo: "Bread
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ASPECTOS VARIOS:

AHORRO ENERGETICO EN ESTUFAS PARA COCCION DE ALIMENTOS MEDIANTE EL
USO DE LENA.
Per: Napeleon Lopez

Miguel Sanchez v

Dolores Astudilloe

Universidad Nacional de Loja

(CATER - 1981),

I Ejempiar sin Anexos

CRITICA DEI. DESARROLLO

Por: René Baer Tobar
Universidad Central 1982
I Ejemplar sin Anexos

MODELOS MATEMATICOS DI FLUJO NO PERMANENTE EN MEDIOS POROSOS
Por: Holger Capo

Julio Medina v

Polo Vaca
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I Fijemplar sin Anexos

PROTOTIPO DE GCENTRALL EOLICA

Por: Wilfrido Obando
Escuela Politédenica Nacional - 1981
U Ejemplar sin Anexos
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BIO ABONO GAS:

ADAPTACION DE ELECTROGENERADORES DOMESTICOS A USO DE BIO-GAS
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1 Ejemplar sin Anexos

UTILIZACION DE RESIDUOS AGRICOLAS COMO MATERIA PRIMA EN LA
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Por: Walter Gonzdlez

ESPOL - Guayaquil - 1982

1 Ejemplar sin Anexos

UNIDAD PILOTO DE BIO-GAS

Por: Miguel Penaherrera
Universidad Central - 1981
Facultad de Ing. Quimica
1 Ejemplar sin Anexos
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Por: Boélivar Reza vy

Alejandro Urresta

Universidad Central - 1982

Facultad de Ingenieria

2 Ejemplares sin Anexos

ESTUDIO GEOLOGICO ESTRUCTURAL PARA EL PROYECTO GEOTERMICO VALLE DE
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Por: Marco Acosta

Escuela Politéenica Nacional - 1985

Geologia, Minas v Petroleo

2 Ejemplares sin Anexos

EVALUATION FRELIMINAR  DE 1LOS RECURSOS GEOTERMICOS DE MEDIA Y BAJA
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Por: Milton Balseca v

Nestor Volor

Universidad Central - 1984

Facultad de Ingenieria

2 Ejenplares, 2 Ancxos
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Por: Pedro Cevallos y
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1 Ejemplar (copia Xerox) 1 Anexo
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Oscar rroafno
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l Ejemplar, | Anexo
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Facultad de Ing. Mecanica
[T Partes sin Anexos
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DISENO Y CONSTRUCCION DE UN BANCO DE PRUEBAS PARA COLECTORES
SOLARES DE PLACA PLANA
Por: Luis Arevallo

Escuela Politécnica Nacional - 1981

1 Ejemplar con Anexo

JTILIZACION DE LA ENERGTIA SOLAR EN LA UNIDAD DE REFRIGERACION POR
ABSORCION
Por: Juan Lépez de Alba v

César Mora

Escuela Politécnica Nacional - 1984

DISENO Y CONSTRUCCION DE DOS CALENTADORES SOLARES PARA UTILIZAR EN
VIVIENDAS BARATAS
Por: [Edwin Montecnegro vy

Abelavdo Aguirrve

Escuela Politécnica Nacional - 1982

1 Ejemplar sin Anexo

DISENO Y CONSTRUCCION DE UN SISTEMA DE CALENTAMIENTO DE AGUA PARA
USO DOMESTICO CON COLECTORES SOLARES PLANOS Y CIRCULACION FORMADA
Por: Victor Castellanos e

Ivan Arellano

Escuela Politécnica Nacional - 1984

2 Ejemplares sin Anexos

ECODISENO
Por: Fva Celleri
Magali Cordero vy
Jaime Pesantes
Universidad de Cuenca - 1982
2 Fjemplares sin Anexos

PROGRAMA DE SisCADO CON ENERGIA SOLAR

Por: Jorge Cando
(Colegio Simon Rodriguez - Latacunga)
1981 - 1682
I Ejemplar sin Ancxos
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DISENO Y CONSTRUCCION DE UN PURIFICADOR SOLAR DE CERA
Por: Marcelo Zurita

(Colegia Simon Rodriquez - Latacunga)

1980 - 1981

1 Ejemplar sin Anexes
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LIST OF WORKING DOCUMENTS NOT INCLUDED IN PUBLICATION LIST

MICROCENTRALES

Microcentral Hidroeléctrica Apuela.

- Evaluaciodn técnica - econdémica INE

- Disefio de obras hidraulicas. Planos INE

- Evaluacién técnica de funcionamiento de las obras hidratlicas

- Seguimiento y evaluacién técnicas en la construccién v
funcionamiento de la microcentral

- Evalucacié de la Turbina Michel Banki

Manual de Operacién y funcionamiento

- Calculos y construccién de una Turbina Michel Banki de 50 Kw.
Tesis de Grado.

- Planos de disefio electromecanico

- Informe Final Proyecto Apuela/EMELNORTE

Programa de implementacioén de Mini y  Microcentrales
Hidroeléctricas/ INE.

Aspectos de la planificacién v de un Sistema de Generacidn
Hidroeléctrica con Mini y Microcentrales INE-INECEL

Laboratorio de Pruebas de Microcentrales/INE
Microgeneracidon v Desarrollo

Mini y Macrocentrales Hidroeléctricas, Alternativas Técnolodgicas
v Perspectivas Futuras/Seminario de Planificacién Energética/INE.

Propuesta para la implementacion de programmas de electrificaticn
mediante microhidrogeneracién INE/INECEL

Evaluacion tecnica del regulador electrénico por Triacs
Estudio sobre la pérdida de carga en la tuberia de presidn.

Criterios técnicos generalec para las obras hidraulicas en
provectos de MHG (Sin publicacion)

PORPUESTA Y Terminos de Referencia para estudios v elaboracidn de
la Guia de Diseno de Obras Hidraulicas vara Mini y Microcentrales
Hidroeléctricas INE-EPN

NDiseno de obras civiles-hidrdaulicas para la microcentral
hidroeléctrica La Merced de Buenos Aires. Tesis de Grado ESPE/
EMERNORTE,.
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MICROCENTRALES: (continuacién)

14,

15.

16.

17.

18.

27.

28,

Estudio Hidroldgico Proyecto La Merced de Buenos Aires.

Estudio de Estandarizacién de Turbinas Michel Banki. Planos
Estandarizados, tablas de cdlculo

Hojas tecnolégicas de construccién de la turbina modelo SKAT.
Manual de Pruebas de Turbinas Michel Banki y Peltén.

Términos de Referencia para estudios de factibilidad y disefios de
Obras Hidrailica INE

Circuito de Disparo para el Regulador Electrénico RT-III (50 KW)
Optimizacion de Regulador de Carga RT III/INE

Especificaciones para la Construccién de un Regulador Electrdnico
de Carga (programable) INE.

Especificaciones técnicas para el disefio y construccidén del
tablero de control y reguiador electrdéniro de carga, Sistema
Triacs.

Especificaciones principales de freno Hidraulico
Andlisis del regulador oleomecanico RO-II
Informe sobre el regulador oleomecdnico

Estudio de Factibilidad para los siguientes proyectos de MCH,
Documento Técnico:

- La Plata

- Cuellaje

- Juen de Velasco

- Golo:drinas

- Lita

Disefo de Obras Hidrailicas para los siguientes proyectos de MCH,
Documentos técnicos y planos:

- 13 Plata

- Cuellaje

- Juan de Velasco

- Lita

Informes teécnicos de reconocimiento de varios sitios para MCH,
Informas v Formularios.
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MICROCENTRALES: (continuacién)

29.

31.

32.

33.

34,

35.

36.

Estudios de Prefactibilidad de los siguientes proyectos

- Proyecto Oyacachi, Documentos Técnicos

- Proyecto Miguir

- Provecto Cochalé

- Proyecto Pululahua, (planos de Disefio de obras hidraidlicas)

Estudios investigativos para elaboracién de la Guia de Diserio de
Obras Hidraulicas para mini-microcentrales hidroeléctricas.
Documento técnico.

Disefio v construccidn de un regulador electrohidrdulico.
Documento Técnico.

Estudio de Diagndéstico sobre el desarrollo de turbinas PELTON en
el Ecuador.

Estudio de Mercado para Microcentrales Hidroeléctricas.

Estudio sobre Formulacién Methodolégica para el uso intensivo de
MCH con tecnologia nacional.

Disefio y construccidn de un regulador electrénico de carga de
fase completa programable.

Estudio de calbiracién de 1los codos del centro de pruebas de
Guangopolo. Instalacion de un  mandmetro diferencial de
presiones.
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12.

14,
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SOLAR ACTIVA

Disefio y Construccidon de un prototipo de secador solar de café de
produccidn continua.

Diseno y construccidn de un equipo para determinacidon de humedad
de granos.

Diseno v construccion de un equipo de latoratorio de curvas de
equilibrio higroscdpico de granos.

Disefio y dimensionamiento de Secadores Solares Director para café
y cacao.

Evaluacion de pruebas de secadores solares tipo directo.
Evaluacién del proyecto de secadores solares de café y cacao.
Evaluacion de pruebas del secador solar Indirecto de Granos.
Metodologia de Pruebas para el Secador de madera del PRONAF.
Evaluacion de pruebas del secador de madera del! PRONAF,

Memoria Técnica de Diseno del Secador de Madera del PRONAF.
Compendio de Teoria y Aplicacion del Secador Solar.

Evaluacien de Pruebas del Secador del CREA.

Yvaluacionr del Funcionamiento del Regulador de Operaciodn de
Sistemas Fotovoltaicos.

EFvaluacion del Funcionamiento de Colector Solar de Tuberia
Aleteada de Aluminio.
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SOLAR PASIVA

Estudio sobre metndologia de ecodisefio.
Estudio sobre teoria y cdlculo de viviendas para Sierra y Costa.
Estudio de materiales sierra.

Estudio de inventario de materiales de construccidn en la costa.
ESPOL

Tesis de Ecourbanismo - Cuenca.
Estudio de balances energéticos para viviendas en la sierra.

Estudio de inateriales, técnicas v elementos arquitecténicos.
FEDETA

Estudio de materiales, técnicas y elementos arquitectoénicos
Costa, FUNDACION JOSE JOAQUIN OLMEDO.

Estudio para provecto de casas demostrativas INE-JNV.
Seminario de Arquitectura Solar para el Tropico.

Estudio de datos técnicos para viviendas demostrativas INE-JNV.
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BIOMASA

1. Manual Técnico de Construccién, Operacién y Mantenimiento de Bio-
digestores.

2. Evaluacién Teécnica v Socio-Econémica de 1los Biodigestores
Instala- dos en las Provincias de Manabi, Esmeraldas, Pichincha,
Imbabura, v Carchi (Documento Interno).

3. Estudio del Pctencial Bioenergético de Desechos Agroindustriales
v Agricolas con fines de produccién de biogas (por concluir) AID.

Analisis de Bio-abono con fertilizantes en los cultivos de fréjol
Remolacha v Lechuga, AID.

£~

5. Pruebas de Laboratorio para Fogones Mejoradas.
6. Manual para la produccion de fogones metdlicos.
7. Los nuevos fogones campesinns.

8. Documental sobre construccién de biodigestores.

9. Material de divulgacion técnica varios (biogas y fogones).

EN EJECUCION:

1. Diagnostico de consumo energético en areas rurales.
2. Investigacién de especies nativas en viveros.

3. Introduccién y difusién de fogones para lefia.
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GEOTERMIA

ESTUDIO GEOTERMICO EN EL VALLE DE LOS CHILLOS INE-EPN II FASE:
GEOLOGIA ESTRUCTURAL DEL CERRO ILALO Y SUS ALREDEDORES (22 de
Abril 1983).

Marco Estrella, Jansen y Hépez - EPN

ESTUDIO GEOTERMICO EN El. VALLE DE LOS CHILLOS INE-EPN II FASE:
LOS VOLCANICOS ILALO (25 de Abril 1983).
Renan Cornejo

POSIBLE MODELO CGEOTERMICO PARA FEL ILALO INE-EPN (Septiembre de
1983).
Ramon Vera

RECONOCIMIENTO GEOLOGICO GENERAL DEL VALLE DE LOS CHILLOS INE-EPN
(Noviembre 1982).
R. Vera, Yépez v Estrella - EPN

PROYECTO GEOTERMICO VALLE DE LOS CHILLOS (PREETUDE DE FAISABILITE
TECHNICO-ECONOMIQUE) (Febrero 1985).
Bureau de Recherches Geologiques et Minieres (BRGM)

ETUDE HYDROGFOLOGIQUE DE L'AQUIFERE DE QUITO ET DE LA VALLEE DE
LOS CHILLOS PAR LES ISOTOPES DE L'ENVIRONNEMENT; Premier Rapport
d'Interp./ (Mayo 1985)

J. F. Aranvossv

LEVANTAMIENTO AEROFOTOGRAMETRICO, PLANIMETRICO PARA EL PROYECTO
GEOTERMICO VALLE DE LOS CHILLOS, MEMORIA TECNICA, QUITO, ECUADOR.
Cartotecnia. (1984).

ESTUDIC DE FRACTURAS Y FALLAS EN PUENGA SI Y ALREDEDORES DEL
VOLCAN [LALO, (PN) INFORME DE PRACTICAS VACACIONALES.
Changkuon, I.. v otros. (1983)

ESTUDIO HIDROGROQUIMICO, QUITO, ECUADOR, PROYECTO, GEOTERMICO DE
BAJA ENTALPIA, VALLE DE LOS CHILLOS. Lopoukhine, M. (1985)
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CENTRO DE COMPUTO

ESTUDIO DE FACTIBILIDAD; AMPLIACION DEL CENTRO DE COMPUTO./
MICROSOFT. (Abril 1985)

BASES TECNICAS PARA EL SUMINISTRO DE EQUIFUS DE COMPUTACION./
MICROSOFT

BIOMASA

ESTUDIO PROVINCIA CHIMBORAZO; DIAGNOSTICO ENERGETICO AMBIENTAL
(Adj. 1 anexo)./ (1985)
Maria del Carmen Silva

TESIS

DISENO, CONSTRUCCION Y PRUEBAS DE UN TERMOGASIFICADOR
EXPERIMENTAL DEL FLUJO DESCENDENTE PARA RESIDUOS FORESTALES Y
AGRICOLAS (Provecto de Gas Pobre)./ (Octubre 1985)

Mario Patifo Aroca - ESPOL

ESTUDIO ENERGETICO DE LA INDUSTRIA NACIONAL SUBSECTOR MINERALES
NO METALICOS (MARZO 1986).
Edmundo Vera R. - ESCUELA POLITECNICA NACIONAL

ESTUDIO ENERGETTCO DE LA INDUSTRTA NACIONAL; SUBSECTOR
ALIMENTICIO./

(Marzo 1986).

César Carrillo, ESCUELA POLITECNICA NACIONAL

ECOURBANISMO '"DISENO BIOCLIMATICO DE ASENTAMIENTOS HUMANOS.'/
(Septiembre 1985),.
Barrera, Barzallo, Bustos, Ledn, Universidad Estatal de Cuenca
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PLANIFICACION

DOCUMENTOS TERMINADOS EN IMPRENTA

1.

2.

4,

Estudio energético del sector industrial manufacturers en el
Ecuador

El problema Ecolégico Forestal del Scuador.

El sector petrolero en la economia del Pais.

Balances Energéticos

Actualizacidn de los Balances Energéticos Serie 1974-1981

Balance Energético Provincial 1985

Balance Energético Exploratorios 1986-1987

Modelo Markal

Descripcién del Modelo y Aplicacién al Sistema Energético
Ecuatoriano.
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CONSERVACION ENERGETICA

Conservacion Energética en el Sector Industrial
(Memorias de Seminario)
Por: D.C.E.

Experiencias y Perspectivas de la Conservacién Energética en el

Ecuador.
Por: D.C.E.
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30.

31-32.

33,

34,

35.

36.

37.

38-42.

43-72,

73.
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INTERNAL DISTRIBUTION

V. D. Baxter 15. C. H. Petrich

D. J. Bjornstad 16. G. T. Privon

J. Christian 17. S. Purucker

L. M. Cochran 18. G. Samuels

W. Fulkerson 19. R. B. Shelton

P. A. Gnadt 20. J. P. Stovall

G. Harriscn 21 P. J. Sullivan

L. J. Hill 22. T. J. Wilbanks

E. L. dillsman 23. S. B. Wright

4. C. Holcomb 24. Centval Research Library

S. I. Kaplan 25. Document Reference Section
. C. Maienschein 26 Laboratory Records (RC)

S. McConathy 27-28. Laboratory Records Dept.

H. Perez-Blanco 29. ORNL Patent Section

EXTERNAL DISTRIBUTION
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Graduate School of Geography, Clark University, Worcester, MS
016104 .

Dr. Richard L. Perrine, Professor of Engineering and Applied
Science, Civil Engineering Department, Engineering I, Room 2066,
University of California, Los Angeles, CA 90024
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