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EVALUATION OF SMALL DECENTRALIZED HYDROPOWER PROJECT
PROJECT NO. 936-5715

I. Introduction and Summary

The eva'uation team was assembled by AID to review NRECA performance in the
Cooperative Agreement signed May 1, 1980. The program, which had been in effect for
nearly two years at the time this evaluation started, specifically called for NRECA to
strengthen its technical capabilities and skills related to the development of hydropower
projects, generally of one megawatt or less, with special attention to facilities of | to 100
kilowatts. The intent was to make available to AID missions and developing country
governments hydropower specialists, energy economists, engineers and social scientists
for project identification, site selection, resource surveys, project design, demand
forecasts, investment and operating cost estimates, and analysis of economic, social and
technical factors relevant to siall hydropower systems. The full text of the Statement
of Work provided to the evaluation team is included as Appendix 1 to this report.
Sections of the report involving conclusions, discussion and recommendations have been
organized in accordance with the Problems and Issues to be Addressed by the Team as
enumerated in the Statement of Work, :

The tcam first met on April 6, 1982 at the NRECA offices. William Eilers presented the
scope of work and presentations were made by Samuel Bunker, Administrator,
International Prograimns Division; Dr. David Zoellner, Program Manager; Paul Clark,
Training and Information Specialist; Bard Jackson, Principa' Engineer; Allen Inversin,
Micro-Hydro Engiree.; and Elizabeth Graham, Assistant Training and Information Sp-
ecialist. A list of the NRECA material given to the FEvaluation Team is included as

Appendix 2 of this report.

After the April 6 meeting, the evaluation team adjcurned to study the material presented
by NRECA. The team reconvened orn May 3-5, 1982 in AID offices in Rosslyn. During
May 3 the following AID staff presented their individual obseivations relative to
NRECA's program:

o Mark Ward, Afriza Bureau, AID

o Carolyn Coleman, Near East Burcau, AID

o Tom Robinson, Latin America and Caribbean Bureau, AID

o Tom O'Keefe, Bureau for Science and Technology, AID

o Stephben Klein, Policy Plannirg, AID

o Jack Fritz, National Academy of Science (formerly Energy Office, AID)

An informal discussion was held with Allen Jacobs, Director, Office of Energy, AID. Dr.
David Zozilner came to the AID office in the afternoon of May 3 to answer specific
questions from the team.

This report contains the team's evaluation and also describes the interviews and other
material on which the evaluation is based. Conclusions were formed and are enumerated
in Section VIIL.  Specific recommendations, based on those conclusions are set forth in
Section IX,

[I. Summary

In general, the evaluation team felt that NRECA had made significant accomplishinents
and that the overall thrust of their pregram has been pood.  Their staff is enthusiastic



and articulate but lacks expertise and actual experience in the design of hydropower
systems and in economic analysis and social evaluation; the cooperative agreement
expressly requires NRECA to strengthen its expertise, We strongly recoinmend that the
program be continued under the management of NRECA with at lcast the initial rate of
funding.  Specific recommendations for changes and improvements are set forth in
Section 1x.

I Purpose and Methodology of Evaluation

The origiral project design called for an independent evaluation after 18-24 months of
project activity which would focus on the quality of the survey arrangernents to assure
they were carried out in accordance with the goals of the program; reports were to be
examined and USAID field missions contacted.

The project was approved in August 1979, and a Choperative Agreement with the
National Rural Electric Cooprrative Association (NRECA) signed on May |, 1980. The
current evaluation is, ther~fore, in timely accord with the original Project Paper.

The evaluation task, as dcscribed in the Statement of Work, was to see "how well the
project is neeting its stated purpose and is thereby assisting developing countries in
efforts to ifentify and develop decentralized waterpower resources as alternatives to
imported fossil fuels, contribute to a meaningful increase in indigenous energy supplies,
and extend electric power to rural areas." The following section on Problerns and Issues
conforins to the Problems and Issues as idertified in the work statement.

The cvaluation was carried out by a four-person team consisting of John J. Cassidy,
Chief Hycdrologic Engineer, Bechtel Civil and Minerals, San Francisco: Wayne A.
Fernelius, Civil Engineer, Planning Policy Staff, Bureau of Reclamation, Washington,
D.C.; Rovert L. Kinsel, Mechanical Enginecer, U.S. Army Corps of Engineers, Washington,
D.C.; and Francis R. Campbell, Chief, Analvsis and FEvaluation Division, Office of
Program in AID's Science and Technology Bureau. The team assembled in Washington,
D.C. on April 6 to review the evaluation scope-of-work, hear presentations by NRECA
staff, and to begin to go over program documents and descriptive materials. The team
reassembled in Washington, D.C., May 3-5 to review the material with staff from AID
Regienal Burcaus and planning organizations, with the NRECA Project Director, and to
discuss «he material arnong themseives,

IV, Problems and Issues
l. Appropriateness of Project Activities to the Project Purpose

NRECA project activities were determined to be generally good and meeting a definite
anveloping country need. The NRECA thrust has been a catalyst promoting development
of small hydroclectric programns less than | MW in size. For projects with larger
potential, however, NRECA should offer advice on obtaining assistance from experienced
L.Ssagencies and private firns, Decause of its established contacts, NRECA will be in
an excetlent 2eition to provide sach advice.,

The worsslops on cnadl Yadro bave Been aooronriate since they provide a valuable

onouvericoted resource, the program is both tinely and appropriate,

ECA has received many requests for technical aosistance from AID
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missions is adequate proof that the program is meecting a nced. Almost unanimous
favorable ratings from workshop participants and AID missions indicates that there is a
demand for NRECA's efforts,

2. Effectiveness of Technical Assistance

A review of program documents and discussions with NRECA and AID personnel indicates
that the program has been valuable and has provided needed assistance to the developing
countries. However, the technical assistance has not always been effective and at least
one economic analysis demonstrates a lack of experience. Reports have not always
included information and data necessary to make a determination as to the nced for
small hydroelectric projects. Technical assistance reports for site identification and
prefeasibuity lack adequate project definition and concep:ual “esign.  Realistic and
accurate cost estimates cannot be prepared without a conc eptual design including an
estimate of construction quantities and a list of major equipment items required. When
comparing the NREC/. project reports with others, such as those fromm the United
Nations, skilled and ecxperienced evaluation techniques are noticibly lacking in the
NRECA reports. However, more recent NRECA reports have shown improvement in
technical capability but still lack necessary details of the sites.

This deficiency appears to be a lack of technical guidance from NRECA. A well-
prepared guide Lo site identification and prefeasibility studies would aid the team.

1

3. Performance of NRECA Team

NRECA has performed very well in adhering to the Scope of Work, has acted promptly in
assembling teains, and in general, reports have been furnished on time.

The teams have not aiways been outfitted with the necessary cquipment for a field
investigation. Also, to conduct a site-selection or prefeasibility study, it is imperative
that the team include an experienced hydro engineer ard a person with experience in
economic analysis. Other spe-ialities should be included as needed.

The Rangladesh report is an exarnple of a good report eveept in the ecenomic analysis of
the project. NRECA should have recognized that very low-head projects (less than
[5-20 feet) are very difficult to justily economically. The high benefit-cost ratio should

have been questioned by NRECA.

The lack of technical education and experience in hvdropower on the NRECA staff is the
"weak link" which limits their ability to produce a higher quality nroduct. This lack of
expertice also limnits their ability to judge the capability of consultants assisting in the
program.

b, Effectiveness of Worrshops

The overall effectiveness of these workshops cannot be judped at this tiime since their
main purpose is to "promote use of small hvdro power in the LDC's". Development of
sall hyaro wnay sccur several ve as after the worknhop, Deapite the lack of & measure
of the current effv-ctiveness of the workshops, we helieve they area very uee ] riethiod
of promoiing iterest in e developient of hydror ower, Moo cnoes ind! ate th ot some

particivants Leter covnned creater tespenability for bydro developmient in their own

i

countries,
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NRECA is to be commended on the quality of workshops since it is recognized that a
tremendous amount of work is required for success.

Allis-Chaliners Corporation has indicated a desire to participate in workshops and we
believe other LS. manufacturers and consulting firms should be invited to participate.
Announcements of workshops should be publicized in magazines such as '"Hydro-Power"
and "Hydro-Wire,"

NRECA saould inake an attempt to develop a program for LDC managers and
policyinakers. Without their support it is difficult to implement programs like SDH.

5. Development of Resource Materials

NRECA has prepared several documnents on the rmethodology of specific assescients
(hydrology, prefeasibility studies, envirenmental, and country assessments),

The methodoly, ies are weak in some arcas. The documents on the environmental issues
end prefeasibility studies are lacking in specific guides as how to proceed with rieeded
studies and do not show exarnples of experience with siinilar issues in other river basins.
The documents need to show the prisnary issues that inay be expected in a less developed
country and what steps need to be taken to evaluate those specific issues. Also, steps
need to be included to resolve or mitivate those issues.

The environinentdd nethedology  document extensively  discussed  issues relative to
reservoirs, vet mini-hydropower would probobly involve insignificant reservoirs or very
likely no resersoic at alle The fishery aspect may be one of the most Lnportant
envireninental issues when g burrage of alinost any size s utilized, but the fishery

gieession s very weak in the dociment,

refeasibility s tudy, A broad approzch needs to be taken in the prefeasibility
nethodoiopy docienent, A pood caxample of a methodology docurnent on prefeasibility

The prefeasibility document roeds more of @ step by step procedire on how to conduct a

r
I
except for being site-siecific, would be the "Site Selection Methodology for Small
tyaroclectric Power Plonts for the Dominican Republic,”

ho Napnicade of Sites

The riavinnan clee of hvdreelrctric powerplants to be evaluated by NRECA should be
limted to the | MWeund-under size ranve. Ceonsiderable talent and notential support is
avatlable from povernmental agencies and the orivate sector to investigate and develop
the larper hydro sites, A definite need is evident for an evaluation of sites under | MW
and continuation of & specialized propgram such as the NRECA program appears to be the
most legteal approach,

NTTCA convideration of sites with potential zreater than 1MW should be limited to
peneral  conatry-wide  wisessiments to ensure a commprehensive  assessinent  and
deveropment of the most econamical sive pownrniant,

7. Training

The review tern Lelioves thot trainiag ould Be ore of the more intortant objectives of
ty t

NRECA Intensive courses should Le developed which are oriented toward the practical
sicde of snall hydropsaer development,

e
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NRECA has developed a proposal for intensive training of LDC engineers at an american
university. The proposal is reasonable and the program would be appropriate. However,
training should combine a program of possibly two weeks in the United States at a
university with hydrepower laboratory training facilities with addi.ional time in a foreign
country with an on-going hydropower program, such as in Pakistan. Smaller, more
specific trairing could be held in cach host country or at a facility lecated close to a
group of hest couniries in order to reach as many interested people as possible.

8. Funding

The review team believes that the existing budget has been and is adequate to perform
the work required or intended by the Cooperative Agrecment.  Past performance
indicates sufficient funds were available for satisfactory accomplishment of the work.
Future funding, as preposed by AID, appears adequate to proceed with the program but
would need to be increased to provide for intensive training. Additional funding may be
worthwhile to continue or possibly expand the workshops since it is believed that the
workshops are the most valuable method of providing for SDH tectinelogy transfer.

AID should encourage host countries to assist in funding the SDH prograin through use of
local currencies or counterpart funds available through AID missicns.

9. General

Tuble | shows the comparative climents of the Project Paper (PP), the Cooperative
Agreement, and what nas beep accomplished to date by NRECA. The lack of
performance measures (or, in AID design terms, "quantifiable indicators") would normally
make a judgment of success sarnewhat difficult -- as indecd 1t does in this case since the
Project Purpose was not estzblished to facilitate rneasurernent. On the other hand, the
Conperative Agreament cites a slightly different project purpose than the PP, and,
although again lncling quantifiable indicators, NRECA has nroduced significant progress
in the relatively short thve span of two years, Perhaps it has concenrated too iuch on
Auantity, as team eveluations of quality inight indicate.  Established, reasonable and
measuradle standards of perforinence and output would help NRECA balance quantity
and quality,
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TABLE 1

Pioject Parpoic: To develop a
tothedalogy tor fmplementat fon

ol LB systens to provide electrical
power In rutu} afvas,

COOPEKATIVE AGREEMLNT

ANALYS1S OF OBJECTIVES VIS-A-V1S CURRENT STATUS

CURRENT STATUS

Fprppug: To strengthen the teehniral
cupacity cf NPFECA In the Steuttflcation,
design and f{mplenentation of small-scale,
Jecentralized hydroelectric power projects,
generally of 1 HW or less. Spectal attention
to b given to units of 1-100 kW. Funding
for capital costs are not authorized.

N/A

Status ot Mnd of Trotect (o numbery
specified)

-Trafeed host country natlonals
fn SOHH

Stuiet Lo of LSO components
¢rocvisrence ol local todustry
vanafac are

“tehonced developinent as oa

tesull of duexjponsive electricity

No equivalent category in CZcoperative
Agreement

Catrite s (no nasbicrs spectfed)

Lo Tiaduntng of hiast country

tutdonals fn SLH
2. Operative untts 1o the fleld
3. Technology trunsfer information

4. U.S. cunability in SDH develop-

went oo LLCs

Specific Activitiesn

1. Adnfnfstration and sub-contract ing
for asststunce to USAIDs and LbCs

2. Project tdentificatfon (fn collab-
orution with USALID and LDCs)

3. Site sclection and project design -
at least one site in each guopraphic
reglon

4. Development of $hil data
base-nurvey of exist fng
SO facilitles to determine
state-of-the-art. Asscemble
datu bone, 'repore manvale,
bullet tnu (o nombern ipeetf fed)

5. Tiningng - trafning (or graduate
enpineers at university centers
and at government Institures:
both wcademte and "hands-on® trafning
will be considered.,

RRECA Accomply :._]l_lLL‘_l&?‘__‘E&l_)-'lt [

1.

Assistance to USAID & LDCs
8 country asuessments completed;
11 additional urw ant fcipated,

Project Identification
At leust 3 country specific projects
have been recommended.

Site Selection and Project Nestipn

6 countries (Morocco, fhailand, Zuire,

Rwanda, Dominicu, Liberia) have had, or
are In the proceny of huving, speclific

projects designed.,

Dcvc]guﬂ&gnt of SDH Data Base

NREZA has:

a. published o directory of cquipment
manufacturers.

b. published one case study (Pakistan) and
1s working on one for Hepal.

c. publisned 4 methodology studies.

d. published 3 spectal gtudies on management,
site cvaluation and cconomte plonnting.

Truiniﬂ&

a, developed a proposal for a
6-wirk multl-diurlpllnury
program to take place at a
V.S, undverntey,

b, conducted three regional
workshops.
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V. Presentations by NRECA Staff

This section presents a summary of presentations by NRECA staff on April 6, 1982 and of
further discussions with Dr. David Zoellner on May 3, 1982,

April 6, 1982

Mr. Samuel Bunker, Administrator, International Programs Division, gave a brief
introduction to the Natioral Rural Eiectric Cooperative Association (NRECA). He
pointed out that NRECA has a long history of providing services to the LULS.
cooperatives. The International Programs Division has worked with AID for 20 years in
helping to promote, establish and train personnel for cooperatives in 40 developing
countries. It was because of this long history that AID elected to enter into a
cooperative agreement with NRECA to carry out the SDH program.

Paul Clark, Training and Information Specialist, presented a brief summary of the
material given to the evaluation team for review. The complete list is included as
Appndix 2 of this report.

David Zoellner, Program Manager, presented a brief summary of the SDH program as
conducted by NRECA. Under the cooperative agreement, NRECA was not to provide
capital funding for projects, but was to:

l. Provide project management services

2. Provide project identification services as requested by AID missions
3. Conduc. prefeasibility studies as requested by AID missions

4. Provide site selaction for feasibility systems

5. Develop a data base and state-of-the-art report including an evaluation of
equipment manufacturers

6.  Develep inethodologies for use in assessment and desizn.,

To date NRECA has developed a "talent bank" of resurnes for 100 people who have a
particular expertise 2xperience in smail hydro. It has sent Technical Assistance teams to
12 developing nations at least half of which are going ahead with SDH programs. NRECA
has conducted workshops in Quito, Rangkok, and Abidjan which have presented a mix of
theory and practice. Participants in workshops have come {rom many countries in the
gencral reglons.  Because it feels that more intensive training is needed, NRECA has
developed a proposal for an intensive training program which would he held at the
University of “linnesota's Sto Anthony Falls Hydraulic Laboratory.,  The University of
Minnesota was choce, because of their large hydraulics laboratory, equipinent {or turbine
testing, and proximity to an eperating Lydro plant,

NRECA stalf e bers have been active in preparing papers on sinal hydro, participating

t i ) !
! 1 R
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I conerences on Bydroncser, el o develaolng source Yooks eacd 1ethiodolories,

g 065 slides NRECA has
collected which ilrctrate cotial onall hvdro plants in varions areas of the warld,

Alien Tnversing Micre-Hvdro Encineer, sresented come of the 2



Rard Jackson, Principal Engincer, described the activities of 12 Technical Assistance
teams which have been sent to developing couniries at the request of AID missions.

Elizabeth Graham, Assistant Training and Information Specialist, described the proposed
intensive training program, which if funded by AID, would be conducted at the University
of Minnesota hy university faculty, NRFCA staff, and outside specialists.

In a question and answer session the evaluation team learned that NRECA has received
many requests for service from AID missions. The requests have been sporadic and
initially were very general. Later requests have been more specific.  Experience has
shown that design of the technical assistance program proceeds best when a NRECA
staff inember visits the mission after a preliminary exchange of -Juestions and answers,
During that visit a program is developed for the Technical Assisiznce activity through
joint efforts of host-ceuntry nationals, AID, and NRECA. Activities have varied from
country-wide assessinents for hydro potential to technical review of projects which are
already under construction.  The technical assistance team is briefed on the country
before they leave Washington, D.C. A draft report is preparec and left with the mission
when the team leaves.  \issions are asked to share in funding by paving for internal
travel whenever possible,

Consicerable time rmust be spent by NRECA on follow-through to requests. Sometimes
the request 1s for specific information which can best be furnished by a manufacturer. In
those cuses NRECA recommmends a source.  Oftentimes the request is for a higher
technoiogy than the SDH program needs,

The fevel of expertise in developing countries varies greatly. NRECA has attempted to
formulate the workshops 10 train trainers who will transfer technology once they return
to their country.

Participants in the workshops are usually recoinmended by the missions and NRECA
accepts those recommendations,

NRECA would like to expand their charge to con.ider plants greater than | MW because
they find it inconvenient not to consider larger plants in country assessments and
prefeasibiiity stadl Capital funding for the larger projects may also be more in line
with interosts of the i ternational funding azencies,

Profects are under wav in Panena and in Foeon [t will e 2 to 2 1/2 vears before a
orojest in Peris on line,

Limnited data is o real problam in rmost developing countries, NRECA has attermnpted to
consider this in selecting teains by irving to choose tearn inembers accustorned to
worxing in developing countries,

NRECA has wsood background in the mnanagement of poveer systrns, rhis expertise will
be used us s possible, but current efferts in technical assistance have not included

oprration and maintenance eoshass,
Samuel Bunter feel strongly that practical training is best done in the host country.

NHECA tecbnical assistunce teams have encountered hyoro projecty that have failed in
Domin, 1 and wanda, They have atternpted to find out why those projects have failed.
It s difficult o identify porential load but Technical Assistance temms always attempt to

o <o.












good but the others are much o general for the practical use intended, He felt that the
country assessmients have also been of variable quality with the enes for Peru, Togo and
Domintca being reasonably pood. He felt that NRECA has spent more than =nough {unds
posturing themselves to operate alone, but such was specified in the scope of the
cooperative agreement. The lack of experience in hydro design, slanning and assessinent
has hurt MRECA cfforts.  He would recommend more  emphasis on developing
Methodology reports and more prer review of the completed reperts, He recomimended
that NRECA possibly cooperate with an engineering company to provide the needed
technical expertise.



VII. Evalua.ions {rom AID Missions and U.S. Workshop Particinants

I, AID Mission Evaluations of NRECA Technical Assistance Teams
Cables with detuiicd questions were sent ta eleven ALLD. Missions which used NRECA
technical assistance during the initial two vears of the cooprrative agreement and
substantial responses were received from nine countries.

carcfully selected and wooe well qualified, fulfilled the scope of work and that the
NRECA studies were protossional and  well-received. Most felt the teams were
rasponsive  to Mission  guidance  and  provided useful zdvice in develoning  sinall
waterpower canebilities, It was felt that teams were sensitive to LDC develonment
realities. A number of Missions Ltated thev intended to make further nse of NRECA.,

In nearly al! countries, Missions and host countries governments felt the teamns had been

Somie Missions indicated that lack of language competence and specific experience in
developing countries made tearn contributions less of fective.  Taire reported NRECA
contract personnel, while qualified in their diseiplines, Licked speciiie exoericnce for the
sssignment. The ALLD. AMission in Morocco objected to the nerformance of a contract
team ember on grounds of Hoor preparation, no language competence, lack of NeCessary
field equipment, and failure to provide a draft renort Sefore the temn denartea, The
Mission said the report wves submitted five months 2{ter the team left. The Na ledesh
Mission felt the two-week period for the team in country was too short ang compliined
the team did not provide satisfactory cconomic cost-benefit analysis. The \lission said
.

benefit/cost ratios produced by the tcam hed resulted in
t, . e
AUSD Fatios.

its recalculations of
substantially reducing ¢

- AID Mission Evaliations of R wgional Workshops

Missions were roquested by cuble to assess the value of the workshops organized by
NRECA In Latin America, Asia and West Africa. They were also asked to query hos*
country hydropower specialists from their countries who participated. Cable replies
were received from 22 Missizons,

Qritto, August 1980

The reaction was senerally very positive. Participants said the WOorkshop experience was
directly applicable to work in rural areos, was conducted on a high technical level and, in
sorne cases, resulted in initiation of ncw projects. Some particinants raid the workshop
nelped to advance their rarcers, helped establish continuing contacts with proirssionals
in other countries and helped to cdvance (heir understanding of the notential of small
hydropower for their country.  Individual technical papers were well resarded and

o iblished workshop proceedings have proved very useful in providing <ein for futire use.

Aoy - r [ TR S .. ; Lot Te ey Tr i e : . len
Sorne who attended Teft here was 100 Sauch cnohasis oon Lroaniny, research and sty gjes,

stihize the sl developed, Scome

to

vith too littie focis upon project iinpiementation t
caida fleld trip wbonald ave been incorporated, One felt the presenteations tended to be
Tromantc and  teerefore less aseful to o technicellveariented corticisantse Another
capgested the wortshop stould Rave inchided consideration of e fumesiced hvdropower

. e [ t N e e - O
aednlizeton of water for Cther purpones such as irrization,
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Bangkok, June 1981

Missions and participants agreed the meeting afforded a valuable opportunity to
exchange expericnces, discuss problems in srnall hydropower and to provide insights into
the potential of sinall hydro. Some pointed out that the worxshop provided an
opportunity for direct contact with suppliers of hydropower equipment and offered a
useful overview of hydropower developinent throughout Asia. An Indonesian noted that
the meeting pointed up the complexities of designing and imple:nenting small hydropower
projects,

Some Missions felt the quality of presentations could have been oetter, that logistics
suffered froin lack of effective pianning, and that discussions on the relative benefit of
capital-intensive and labor-intensive rmethods of hydropower project development were
lacking. Some indicated that important issues such as investment criteria, kilowatt-to-
dollar cost comparisons and social and e¢conomic acceptance problems in rural areas
should have been discussed. Others felt field visits shouid have been included, that
copies of design data used in presentations should have been circulated, and that
strategies for long-tern planning and integrated rural development, including year-round
power supplies, should hav2 been covered. One Mission said there should have been more
discussions of A.LD. project-related concerns and more attention to economic and
organizationai considerations.  One recommended improved coordination between
lectures to avoid repetition. Another felt the presentations should have been at a higher

technical level,

Abidjan, Merch 1982
Missions and participants were overwhelmingly pesitive in their praise of the workshop.
There was consensus that it was well planned and organized, timely, nrovided much
useful inforination, afforded consiructive interaction with other nrofessionals, and had
geavrated interest in developing small hydropower in several African countrizs. At least
Lvo participante reported the workshop led to assigninents of greater responsibility for
them.  There was particular enthusiasim for the case study, which involved teams of
sarticipants visiting an actuai sinall hvdro site and preparing design recomimendations for
instailutions ot varying sizes.

reservations expressed were that more tiine wes needed for discussion, too much
was prosented in oo short a tirme, and that there was no cpportunity to talk with U.S.
cauipment suppliers. One participant f2lt more time was needed for s;te visits and that
the worxshop was tno short, one had wanted more background on construction methods
and costing, and another colleague felt the WOrKshop was not an appropriate venue to

cripnasiae equininent,
3. Aesossinent of Workshops by 11.S, Panel “embers

Letiers were sent 1o a nuinber of 1LS. specialists who participated In one or more
workshops as mcsbers of panels or speakers presenting papers. Five replies were
received, incliding Nornan Crawford, President  of Hydrocomp; R~y E. Holland,
Indistrial Ndviser, Interimedinte Technology Industrial Services; D, L. Miller, Areca

Pi
1 -

Yanager for Aain, Alis-Ohaliera Wk Henwood, President, Henwood Soociates; and

Pichard 3 Peray Dicector, VITA Onerations in Latin Anerica, Caribhoan, Asin and the
Do,

All agreed that the plenning, organization and facilities were excellent and that NRECA
did a superior job of organizing and executing the workshops,  The quality of the

15



proceedings published for the Quito workshop was given high marks. It was felt that
developing country participation was very good, including participants active in planning,
building and operating small hydro sites. Resource persons invited were assessed as
excellent to outstanding, It was felt that workshops fulfilled the need for promoting
cooperation and communication hetween decision-makers and engincers from countries
of the region. There was much interest in 1.5, technology. Small working groups were
thought effective in covering subject areas of specific interest.

The resource specialists felt that future workshops should devote less tirme to social and
political problems and mere to planning, financial and cngineering wopics.  Greater
atiention should be given to the details of how to build projects and avoid pitfalls,
requiring careful selection of resource persons. QOne specialist felt the Bangkok workshop
"lacked depth in technical resource persons despite the presence of some outstanding
specialists.  Others felt there should be more participation by resource pcersons and
speakers from developing countries.  Another felt there should be better representation
of 1.5, techrology, including those who were more representative of ULS. consulting
envineer ficms and the hydropower machinery industry., One noted that copies of papers
were not available rrior to or during the conference. There was a recommendation that
coples of NRECA small hydro studies should be distributed at the workshops and that
NRECA's resources be described in order that countries could iake use of them. [t was
stiggested that it might be more effective to zllocate funds for pilot projects that would
serve as working examples of small hydro projects for future development.
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VIII. Conclusions

The following conclusions were developed after having considered the rmaterial presented
to the evaluation committee, the presentations by NRECA/SDH staff, discussions with
AID staff, and a period of questioning with Dr. David Zoellner, Program Manager for
SDH. In forining the conclusions the committee attempted to consider the Objectives of

the Evaluation as prepared by Wiiliam Eilers, the Energy Assistance Policy of AlD, and

the scope and objectives of the cooperative agreement between AID and NRECA.

The list of conclusions follows the order in which Problems and Issues to be Addressed by
the Teain are presented ir. the Statement of Work given to the Committee.

A. Appropriateness

l.
2.

3.

The overall program developed by NRECA is good and is meeting a need.
The thrust of NRECA's program is well directed at present.

“he workshops have been highly successful, extremely well received by
missions and participants alike and have evolved from a symposium to a true
workshop.

Some of the presentations in the workshops have been overly broad and
others have been overly technical,

There appears to be a need for some applied research relative to SDH
systems  although specific areas have not been defined. NRECA could
identify specific needs for rescarch.

B. Effectiveness of Technical Assistance

L.

2.

Responses of AID :nissions and evaluations subinitted by forier participants
give st oag indication that the Technical Assistance Teains have been
effective. The fact that 12 of the countries visited by NRECA teams have
continuing programns mav also be a real credit to the program.  Some
countries  had  alrexdy bBegun SDH - programs and NRECA teams have
furthered their efforts.

It is to 2arlv to evaluate effectiveness at this time; true effectiveness of
the efforts may not be obvious for vears,

C. NRECA Team Perforinance

1

Although N ECA bas aswembled a list of more that, 100 resumes for their
SDH talent Bk, it is not obvious that technical assisiance tezins have the
necessary technical competence. It is difficult for NRECA to rank and
classify experience for the talent Sank with no one on the NRECA staff

having b ad such evperience,

Teans appear (o have been assenbled proptly and for the most sart have
handied their essipnments efficiently and prepared reports in a timely
Mannes.



Reports have been generally good. However, inclusion of more general
information on climate, hydrology, encrgy utilization and site characteristics
would be very desirable.  Photographs of sites are also very desirable and
should be included in all reports. Reports  lack, to some degree,
considerations that would be made by a person with experience in hvdro
plant design.

Teams have not always been outfitted with rudimentary but necessary
equipment such as altimeters, tapes, clinometers, cameras, and perhaps
portable velocity meters.

D. Effectiveness of Workshops

L.

2,

3.

The workshops scem to have been effective in helping developing countries
to form programs and in training participants,

Workshops have lacked adequate participation by U.S. manufacturers and
consulting firins.

Field trips and case studies added significantly to the effectiveness of
workshops.

E. Developinent of Resource Materials

L.

2.

The methodologies prepared have been the weakast part of NRECA's
elforts. In general the methodology reports are so p2nerzl as to be almost
useicss for a specific site. Notaki2 exceptions are Hydrolegic Fstimates for
Small  Hydroelectric  Projects  and  the  special study  "Evaluating
Electrification Experiencer A Guide to % Social Cvaluation of Small
Hydrorlectric Units in Less Develoned Co ates,” In perticular the latter
publication provides w format, putters and cece ctudy example which is
highly desirable in this type of publication,

The report "Envirenoental Methodolosies for Sinall Hydropower Plants' s
not appheadle to small hydropower plants and  dees  not provide a
methodology, Tt lists many environmental concerns which are associated
with large douns but never with sl hvdro nlants, most of which would
never involve even a sinall dumn, Tt would appear that the contractor had
never prepared an Eovirearneatal Tinpact Analvsis and mav very well never
have seen a sonall hvdro plant,

F. Magnitude of Potentiad Power Sites
5

1.

Engineering and technolopy are well developed for sites with potential above
PMW and soarce Bosloy develoned by the 1.8, Department of Enerpy and the
LS. Ariny Corog of Enpineers cover the engineering for such sites,  In
rivate encineering firns, which are

Posrosdies dere preater investinent

addition thure are TLS, Goencies and p
PR R P oo e
available to gnderiie deon for (oo |

IS possible,

'
N .
)

Technical noaterial for sinadl sites, where olintaton of Lo trades and

i
materials is eovential, does not exist, bt can effectively be developed by
NRECA for cach site,



G. Training

l. Except for the workchops developed by NRECA no other training efforts
have been conducte .

2, Current funding ($800,000/year) will not allow for additional training
programs. :

3. Training programs would be valuable, particularly where they can emphasize

the innovative aspects of engineering for small hydro systems such as those
that have been utilized in Pakistan.

4, A timely proposal for a training program has been developed by NRECA.
However, a training program conducted entirely in the U.S., such as that
proposcd, might slight the development of lesser technology.

H. Funding
Funding has generally been adequate but will not allow for an intensive training program.
. Project Design and Meuasures of Perforinance

The Project Paper (PP) s vague about the type and number of accornpl'shrnents which
AlD hoped to achieve under this project. The Ceogperative Agreement has 1 slightly more
deratled description of the types of activities to be undertaken, but (except for
suppesting that at least one "Site Selection and Project Design" take nlace in each of
AlD's Geographic regions) it is as vague as the PP in quantifying the outnuts and
accornplishments.
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[X. Recommendations

A. Staff
L. NRECA should hire a person with hydr. experience to review reports, review
technical methodologies, interview and recomrmend consultants, as well as
participate on Technical Assistance teams.
2. NRECA should include staff with experience in economic analysis and social
sciences.
3. The siz= of the NRECA staff is adequate for the current program.

B. Workshors

L. WVorkshops should be continued and should include field trips and practical
case studies to make them truly a workshop as opposed to a symposium.

2. Workshops should include inore par‘;icipatidn by U.S. manufacturers and
consultants,

C. Methodology Reports

I, Methodologies should be more specific in context, include examples, and a
format which, when completed, will insure that all required inforination has
been addressed,

2. Reports should be specifically devoted to practical applications for SDH
plants.
3. Reports should be much more thoroughly reviewed by persons with

experience and expertise in the field,

4. More care should be taken in selecting individuals or tirms to prepare
methodologies,

D. Technical Assistance

1. The types of ascistance provided have been good, but the thrust should now
emphasize iinprovement in auality,  Reports should include more detailed

site information.

2. Team members should be outfitted with basic tools such as hand level,
altirneter, tape, clinometer, camera, and perhans o velocity meter,

E. Size of Sites

—
-

NRECA should continue to emphasize their thrust toward sites less than
FMW in size. However, country assessrnents and prefeasibility studies
should identify larger sites when they could be part of the total potential,
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F. Budget

L.

NRECA should be allowed to use alternate funds to help finance workshops
or in-country travel related to SDH tasks.

G. Incorporating Federal Assistance and Industry

l'

H. General

ll

NRECA should continue to manage the SDH program but should attempt to
utilize assistance from other U.S. entities such as the USBR, U.S. Army
Corps of Cngincers, TVA, and private firms with proven expertise.

NRECA should consider centralized as well as decentralized sites where
generation of power would still meet the objectives, or benefit the target
groups of AID.

NRECA should devote part of their program toward education of decision-
rmakers in developing countries to gain national political and financial
support for SDH programs.

A detailed independent evaluation of the SDH program should be made at the
end of the 4th year to determine if the program is meeting its goals, what
aspects of the program have been effective in developing on-going SDH
programs, and whether central funding by AID should be continued,

NRECA should not ¢ngage in research activities but should be encouraged to
make recommenaations for research,

Acknowledgment of AID sponsorship should be included in all proceedings
and reports.

AID should thoroughly review the SDH project design to clearly identify
scope and objectives and to develop quantifiable measures of achievernents.
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Statement of Work Given to the Evaluation Team
by AID



EVALJATION OF SWMALL DECENTRALIZED HY2RI2ZWER PROJZICT

PRGSECT HO. 8:25-571%
STATEMENT 037 WORK

Beckground

Smell hydropower is & well-established technology an? emeng the mcst promising
renewable energy technologies for developing countriss. A.I.D. signed a
cooperative agreement with the National Rurel Electric Ccoperative Associaticn
on May 1, 1980 apcroved & five-year, life of projpct ccst of $4.5 million,
$1.5 million was euthorized for cobligaticn to the pr:je t for the initial two
vears., A total o7 $2.224 million has been 7unded tc N=ZCA for coniinuation of
the program throuzn July 31, 1982.

r
~
S
c

IR
9

statoc purposs of this progrem is to strengthen thz technical capacity of
CA in zhe skills related to the identification of h.dropower projects,
werally of one regewatt or less, with special atteaticon to hydropower
;
8

I3

- 0 (D O

1ities up to 100 kilowatts. lne intent was to ra2ke available to A.1.D.
ions znd dcve.upwng country covernments hydropow:zr snecialists, energy
omists, enginsers ard social scientists for preojlzct identificetion, site
ction, resour~wes surveys, prcoject desicn, demenc fcrecasts, 1nvesLnent and
atinc cost eswimates, and analysis o7 economic, so-iel ana techaical

-
e
ters relevant ¢ small hydropower sysiems. Associczed with these activi-
S
e

e
-
n
-
C
-
ol
C0
1
i

m -

were to be wcrishops, case studies, and limitec tr-eininc. There was an
ement with the A.1.D. Regional Bureaus :that resgonzitility for introducing
nd financing hvaropower pilot projects, demonstrations or adaptation tests cf
the technoiogy in developing countries wouid rest with these dureeus, the
field mission anc developing countiries themselves.

) —.

An internzl manacemint review, which in:]'re renrecsenzatives cf ALT.DL four
geocraphic bureaus, was conductec cn July 2, 1881 et WRTLZA. The general
conziusicn of thisz review was thet KRECA's activity wes proving very useful.
There wes enthusizsm for continuation of the projecs. A.1.D. eutherizaticn =¥
the prcjecs requires a mic-course evaluazicn to cover ths initial 18-Z4 months
c? operation as & prereguisite tc obligaticn of FY 12E£Z fundins.

Objective of the Zvzlueticn

76 appréice how w21l the project i¢ meeting its statzc purpose and is thereby
assistinz develering countries 1n efforts to identiiy znc cevelop decentrai-
ized watersOwsr rasources éas ziiernatives to imported <ossiil fuels, contribuze
to a meaninctiul Y-crzase in indicEncUS 2nmErgy SUppiiss, &nc extens eleciric
pPOW&Er <0 Tuval ar-as.
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APPENDIX 3

NRECA Suminaries of Country Reports Resulting from
Technical Assistance Team Activities



In April, 98], NRECA/SDH sent a three-man team to conduct a maijor,
country-wice Iezsibility survey of small hydropower po;cnucd of Togo. The team
including a hydrologist, a s"na]! hydro electrical engineer, and a socxo—cconomlst,
selected a number of potential sites and evaluzted them based on technical and economic
criteria.  The NRECA/SDH principal engincer assisted in on-site tearn coordination and
field evaluation,

Tasks accomplished by the team curing ti.e survey incluced: a. hydrological study
of drainage basing b, identification of sites with approprizate bvdrologlcal and
topographical Icatures; and, c. comparison of sites based on potential capacity, annual
energy p.odu,“ow proximity to erd and/or advantageous loads, social considerations,
and protlems insite development,

Based on the above, the team concluded that mini-hydropower will not play a
mejor role in Togc's energy profile. ‘\‘oneghrlcss, out of ten potential sites, two with

————

favorabdle conditions .,Jc chosen for detailed prefeasibility studies including preliminary
cest esiimates and caloulation of their internal economic rate of return. In azddition to
these sites, others not visible from the documents used might be worthy of further

-1 - P ) -
considerzdon and deveocment

- s e e ot - -

requesting Ceble - Lome 5579
Pesponse Cabie - Stats (42665
Tezm Mamber - Welter Lawrznce

- Tobyv Lanou

- Paul ¥irshen
duration in Country - 3 wseks
Migsion Contect - John lLundgren
tveluzticn Cahle -

Foliow-up - None



zaire

NRECA/SDH provided technical assistance to a group of individuals from the
northwestern United States that raised money to install a small hydro unit in Nundu,
Zaire for a church hospital. In addition, the sizf{ located possible sources of additional
funding for the project.

In March, 1981, NRECA sent two engincers to Zaire to assist the AID Mission in
evaluating several proposed small hydro projects. Their assessment was aided by the
SDH principal engincer who assisted in coordinzation and {ield evaluation. The engineers
visited sites throughout the country, which were generally found to be feasible, and
eesessed the possibilities for a national small hydro program. At the end of the
zssignment, the team left a report with the Missien outlining cptions available 10 AID for
a srnall hydroeleciric project, The opticons ranged {rom financizl assisiance at selected
sites to @ massive, multi-donor program invelving institution building, training, and
introducing productive uses of electricity.

- - -

Kinshasa 02263 dated March 3, 1981

)
-

reguesting Cable

Respense Czble - State 031340
Team Marmbers - J0senh Howe
- Sorg Jmker
Zuration in Country - 4 wesks
Mission Contact - "r. Lee 2raddock
Product - Project Recommendation Report
Eveluation - letter of 10/7/8]

Folicw-up - Project reger
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B;wanda

In November, 198], a two-man team, including the SDH Program's principal
engineer, travelled to Rwanda to conduct a detailed study on one micro-hydro site at
Kaviri Falls and initial assessment of nine undeveloped sites. This work was performed
through the AID Mission for Rwanda's Center for Energy Research,

Requesting Cable - Kigali 02927
Pescense Cable - State 29€664
T=am Member - Bard Jacrson
- John Topik
Durztion in Country - 3 weeks
Micsion Contact - Gene Chizvaroli
Froduct - Preliminary Ingineering
Ivatuzticon Cable - HNcne



In July, 1980, NRECA/SDH sent @ team of Spinish-speal ing sp“u lists to Lima,
Peru to 9 sist the nID Mission in formulating their 0r0)cu ,mper for a program in
small-scale hyaropower development, The program was designed to promote rural and

regional somal and cconomic \'eimncnt Lhroug}h reasoncbly- PHC(:d hydro-generated
electrical energy and to provide techrical assistance to the minie hydro program within

[

the Ministry of Frereyv and Mines,

/

ed of an cconomist, a social scientist, an engineer,

The NRECA/SDH team consicte
heir task was 1o develop the following sections of

anc two environmental snecizlists,

-
y

~
{

the project rapers ao oroject activities; b, prefeasivility methodology; c. fe‘asibility
rnc‘}mvf:\!”g.\? d. cconomic analysig e. institutional analvsig f. socn-l analysis; and,

g. cnvironmental auzhviss In addition, the team helped  suzervise preparation of

feasibility studive for two mini-hvdro sites that ELECTRODE RU, the Peruvian national
electric authority, proposed to duvelop.,

The team worred for inore than five weels Perus Raseld on the wnfornmation
prov 1<’»_~u r” the tedm, Ue project wes anoroved for 80 funding. The project propesed
o) .“'1c’ e C\,."‘::.’:.’rw:‘nt of Doeru 1USS2 omillion ¢ [easibliity studies, civil works,

and local diciribution sveteme ay 28 srnall-scale hydroelectric

m"rfi‘f*n & arant of 1USS! million was
soudies, and a2 proe gram Zor procductive
} H

neguesting Cable - Lime 4393

~ezsponse Cable -

Tean Merner - Donzl ('leary
- Corz Shaw
- Willy Fiorss
- (Glen Czda
- fFrank Zzdroca

Duration in Country - 5 wesks
Product - Project Pzper

Tvaivaticn Ceble - Lima 7597



Panama

In Novernber, 1980, the SDH Program's principal engincer traveled to Panama to
reviéw the starus of two micro-hydro dernnnstration sites. He provided technical advice
on the electrical distribution design, project schedule, and piogram managzment,

uesting Cable

e
[£4]
AL

Ceble

2
(D
wv
RS
O
v
n

rroduct

N/A-Request from Lynn Sheldon to Jack Fritz

Bard Jackson

1 week
Trip Report -
None

U.S. Jour

Two microhydro installaticns



The AID Mission in Bangkok requested NRECA/SDH technical cisisiance for
prefeasibility investigations of pokcmlal smzll hydro sites threughout Thailand. There
were 25 sites identified for consideration.

Tne 25 sites were characterized aﬁ_ordmg to ph

sical cteristics and
potential demand ¢oructure. From this rarking, six sites were c.*
L
S

cha
osen for pre f :sibility
studies according to the following criteriar a. priority of ar 24 reloprment; b, p tential
for productive uses o replacemnent of existing diesel-generating sets d, lack of potentiaJ
for grid connection; e. favorable benefit to cost ratios; and, {. potentizal for co-financing.

»a

The NRECA/SDH members of the team included a sinall hydro engineer and an
institutional advisor who manages one of NRECA!'s member rural clectric systems. The
tearn corducted p.z"c sibility studies on the six sites sclect2d.  The studies were
conducted in such a manner that thL) could be incorporated in the Mission's project paper
and be propesed for finzncing through AID.

NRECA/SDH zlso proviced the services of an electro-mechanical enginzer whese
duties included working with engineers from the Natonal | Ty Admm TqulO"l and
helping them solect ;appro;:ria‘.c equipmem. Of particular concern was the selection of

v ! cctronic) end determining the poteniial for their

M - O . | -
zpprepriate zov-rners (mechanical or e
. - - N M T -
manufzcture in Thailand.

- - -

reguesting Cable -
“zgponse Cable -
Toam Vit zng - zack ngkS

Duration in Country - 3 weeks

"icsion Contect - rod McDonald

Product - G&ernor Selection Repert
Svaluation Ceble - None

Follow-up - Project Paper



Ranglacesh

At the request of the .
including a
team  2cs

recornmended six sites for prefea

one barrage,

Bt R k3 e,

A

ID Mission in Dacca, NRECA/SDH sent
hydrolegist and a sinzll hydro engineer, 1o Ranglacesh in October, 1981, The
sessed the potential for small hvdro in Bangladesh @nd looked at particular
éppiications of low-head installations during a three week stay. The team visited four
arcas waere small, low-head hvdroelectric projects are feasible and should e nursued,
sibility studies. and conducted a nrefeacihilitv study on

Reguesting cable - Dacca 2924
resginse ceble - State 01219
vezm Members - John ropik

- Al Mercer

Micsion Contact -
Frocuct -

ftvaluetion

Follow-up

oennis Zvinakis

Country Survey Renort

Conduct recorcended studies

IWo-man team,



Dominica o

e

In September, 198], at the request of the AID Mission in Darba des, the SDH
Program's principal engineer travelled to"Dominica to cevelop a scope of work for a
small hydro team. The three-man team, includine a small hydro engineer, a civil
engineer, and an ccenoinist, cvaluated the potential for small hydro cevelopment in
Domirica during their three-week stay in Nevember,  The team icentified several
possible sites nﬂd concucted on-site prefeasibility siudies 10 assess potential for
providing decentralized rural elecirification,

reguesting Cable - Bridgetown 3357
Response Cable - Stete 2766189
Tezam Members -  Welter Lewrence
- Keith Cberg
- Jeft Foits
Ouretion in Country - 3 wezks
¥igsion Ceontact - ~lex Sundermann
Froguct - rrefezsibiliiy Lnalysis

“valuation Cable - None









Libaria

NRECA w=s requested to evaluate continued AID funding of a Peace Corp project
in upper Liberia. :

Letter from Eilers 1/20/82

Requesting Cable -
Fesponse Cable - tate 310570
Tzam Mamber - Allen Inversin

- Walter Lzwrznce

curztion in Country - 1 week

Mission Contact -

Product - Site Evaluation (not completed - 3/6)
cveluezicn Cable - None

Follow=-up - hone



Cazoe Verde

NRECA was requesied ‘o conduct & country survey of SDH potential in Cape
Verde. Since the potential was so small, this study was conductied in Washington and

forwarded to the mission.

Letier 6/ &/8]
Letter 7/28/81

o

Hugh Smith
Country Survey Report

None



