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PART ONE: SUMMARY AND RECOMMENDATIONS

1. Borrower

The Governmeat of Bolivia (GOB) will be the borrower. The
exccuting agency will be the Empresa Nacional de Electricidad S.A.
(ENDE), an autonomous public corporation created for the purpose
of developing and implementing & national plan to electrify Bolivia.

2. Amount ané Terms of the Loan

Up to$10.8 million, repayable over 4O years including a grace
period of ten years on principal and with interest at 2% per annum
during the grece period and 3% per annum thereafter. An extimated
20% to 40% of the A.I.D. loan will be converted to Bolivian pesos
to meet projected local currency requirements.

3. Purpose

The purpose of the loen is to improve the economic and social
conditions of the inhabitants of the rural areas adjacent to two
major population centers of Bolivia by providing them with electrical
transmission, distribution and connection services on a self supporting
basis.

L, Project Description

The project %o be supported by A.I.D. loan financing consists of
the construction of electricial transmission, distribution and
connection facilities in rural areas adjacent to Cochabamba and
Santa Cruz.

Also included in the project are the construction of related
facilities and the purchase of euxiliary equipment, as well as the
provision of necessary consulting engineering services and technical
assistance.

Total project cost is $12.0 million, with $10.8 million to be
provided by the proposed loan. The project will be administered by
ENDE, who will contract for necessary consulting engineering and
technical assistance services.

Loan funds will be pessed on at the same concessional terms as
the A.I.D. loan to the respective sub-borrowing entities for foreign
exchange and local currency costs of the individual sub-projects
listed)below. (See Section II, p. 33 for a discussion of sub-loan
terms.

Exchange rate: US$1l.00 = $b 20.00 unless otherwise indicated.
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a. Santa Cruz Area. The sub~borrower will be the Cooperativa
Rural de Electrificacidn (CRE), & cooperative with exclusive

responsibility for electrical distribution in the Sants Cruz aree.
The $7.5 millien sub-project with $6.7 million provided by the
proposed loan calls for the extension of a €3 KV transmission line,
expansion of CRE's existing distribution lines into previously
unserved areas and for providing corresponding improvements to the
distribution system as a whole. The new distribution facilities
will have a capacity to serve an expected 14,000 residential, 11,000
farm, 900 small commercial and 1,700 large commercisl - industrial
consumers within ten yesrs.

1,188 kilometers of distribution lines, 2,250 street light
instellations end 14,000 house connectiorsias well as 50 kilometers
of 69 KV transmission line and 4 releted step down substations are
included. The sub-project will also finance headquarters aud warchouse
buildings for CRE, several vehicles, shop and office equipment and
assorted lineman's tools.

b. Cochapamba Area. The sub-borrower will be Empresa de Luz N
Fuerza Electrice Cochabamba, S.A. (ELFEC), & mixed roporation

which is responsible for electrical distribution in the Cochabamba
area. The $4.5 millinon sub-project with $4.1 millicn providsd by
the proposed loan, calls for the expansion and improvement o. ELFEC's
current rural distribution system. This will provide EIFEC with the
capacity to serve an expected 20,000 residential, 13,400 Tarm
and 400 small commercial consumers, as well as 215 large commercial-
industrial consumers, 50 irrigation systems and 25 strect lighting
systems of the rural area type. 815 kilometers of distribution
lines, T4O street light installations, 4,000 house conections and 2
step down sub-stations are included. The sub-project will also
finance 4 vehicles, shop snd office equipment, and assorted linemen
tools.

The two sub-borrowers have their own qualifiec engineering
and administrative staffs. These staffs will participate in
project implementation. No loen funds will be used tor their salaries
or related expenses. It is proposed, however, that lcun funding be
provided for nec2ssary consulting engineering services. In addition,
loan financed technical assistance in engineering, nansgement,
administration end accounting will be required. Provision for such
service&xhﬁgg been included within the respective sub-loans.

5. Proposed use of Loan Funds and Financial Plan

a. It is estimated that 80% of the losan will be used for foreign
exchange expenditures for mrterisls, equipment and engineering
services. Such procurement will be from A.I.D. Code 941 sources.
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U.S. suppliers are competitive in the type of equipment needed for

the project. It is probable that most imports financed by the loan
will be from U.S. suppliers with some smaller purchases from Argentine
and Brazilian suppliers. It is snticipated that technical assistance
will be procrred from abroad.

b. It is estimated that 20% of the loan will be converted to
Bolivian pesos to finance the local currency portion of
the project. This will include purchases of locally produced
materials (primarily poles), construction services, local expenditures
for consuitants and off-the-shelf purchases in accordance with A.I.D.
procurement practices.

It should be noted, however, that a plant fof the manufacture
of electric cable has recently been opened in Cochabamba. Should
its cable prove to meet specifications at a competitive price, the
local currency expenditures of the loan could increase to 40% of
the total.

The following tables show the project cost breaskdown by
components and area %Table I); by foreign exchange and local cost
(Table 1I); and by source of financing (Table III).
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Component

A.L.D. LOAN

l. Transmiscion
2. Substations
3. Distribution

Y. TFacilities and
Equipment

5. Engineevring
6. conlingrency ¥*
T. Technical Assistance

Sub-Total

LOCAL CONTRT1BUTIONS*

TABLE T
PROJECT COST BREAKDOWN BY COMPONENT AND AREA
053
Cochabamba Santa Cruz
ELFEC CRE
233,900
250,000 L2, 700
2,842,670 4,073,190
215, 500 406,000
309, 267 529,950
351,333 595,490
100,000 150, 000
L, 068, 770 €,731,230
4,522,137 7,500,391

TOTAL

* See Table II

Total

233,900
692, 700
6,915,860

621,500
839,217
246,823
250,000

10, 800,000

1,222,528

12,022,528



TABLE II

PROJECT COST BREAKDOWN BY FOREIGN EXCHANGE AND LOCAL COSTS

Us$
4 Local

Component hollar Costs Toocal Costs Contribution Total
Materials 6,352,083 648, 14h 267,500 7,267,727
Construction 1,142,233 200, 000 1,342,233
Vehicles and
Equipment 421,500 - - 421,500
Buildings, Furni-
ture and Land 50,000 150,000 - 200,000
Engineering 335,687 503,530 148,533 987, 750
Contingency * 641,912 304,911 - 9Lé, 8z
Technical
Assistance 250,000 - - 250, 000
Project Adirinist.
(ENDE Project
coordin. Expenscs ) - - 350,000 350,000
Tnterest durilng
construction - - 256,495 256,495
TOTAL 8,051,182 2,748,818 1,222,528 12,022, 528

*aglO% contingency has been allowed for foreign exchange costs while
6% has been established for local currency expenditures.



ELFEC

CRE

Percent
of Project
Cost

-vi-

JTABLE III

PROJECT COST BREAKDOWN BY SOURCE OF FINANCING

05§
A L ] I L] D L] L o A N
Foreign Local Local
Exchange Currency AID Loan Contribution
2,992,860 1,075,910 4,068, 770 L53,367
5,058,322 1,672,908 6,731,230 179,161
8,051,182 2,748,818 10,800,000 1,222,528
67 23 90 10

TOTAL

k,522,137

7,500,391

12,022, 528

100
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6. Basis for the Amount of the Loan

The proposed $10.8 million amount of the loan is hased upon
the study publiched in October 1972 by NRECA engireer Gilbert Moo,
entitled "Outline for Rural Electric Development in Bolivia"s
Moon's recommend-tions were subsequently modified or adopted in
consultation with the GOB and the sub-borrower during intensive
review in Novenber and December, 1972.

7. Background

Although Bolivia has a great potential for hydro:lectric
generating capacity, the country has suffered from a chronic
shortage of delivered energy and has the lowest per capita
consumption of electricity in South America. The GOB, through
ENDE, has developed short range (1971-1980), medium range (1981-1990)
and long range (1991-2000) plans for national electrical energy
development l/. The interunational lending agencies, primarily the
World Bank Group (IDA), the Interamerican Development Bank (IDB)
and the Agency for International Dzvelopment (A.I.D.) have coordinnted
their programs. 1DA and IDB have emphasised the construction of
large electrical generating frcilities, primsrily hydroelectric
projrcts, with related transmission lines. A.I.D. has concentrated
on assistance to cooperatives and rural areas, as well as on
feasibility s*tudies for projects which have subsequently been
financed by cther lenders.

The first A.I.D. loan for electrification (511-L-031, $4.75
million, authorized in June 1966) was made to ENDE with the
participution of CRE, for the construction of electrical generating
and related transmission and distribution facilities in the Santa
Cruz area. This loan was well executed,and efficiencies resulted
which allowed the purchase and installation of an additional generating
unit within euthorized loan funding. The benefits to the Santa
Cruz erea from the A.I.D. loan have been demonstrated by the rapid
increase in new industries within the service area and by the rapid
rise in electrical consumption. On the basis of the outstanding
success of the Santa Cruz Loan and in view of the incressing demand
for electrical services, the Mission has been working with the GOB
since 1970 to develop this project. Contact with the GOB has been
maintained throuzh the Mission engineering staff and by A.I.D.
financed NRECA specialists. The project originally contemplated
the inclusion of other rural sreas in addition to Cochabamba and
santa Cruz. The sub-projects in these other areas, however, were
delayed for varjous reasons and have been postponed for future
consideration.

17 ENDE, Departamento de Planificacion, Informe No. 12
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The Santa Cruz area sub-project has been developed in coordination
with a proposed IDA loan for generation and transmission facilities.
The A.I.D. sub-project depends on the IDA project for power,
while the IDA financed generating capacity relies on consumption
provided by the A.I.D. financed distribution system.

The project as proposed conforms to GOB priorities.expressed
in the Nationel Development Plan and at recent CIAP meetings.

As a matter of interest, the project will serve areas which
are lllustrative of the great geographic, ethnic and economic
variety in Bolivia. The Santae Cruz area is in fertile, humid
lowlands, where thc population is lergely Spanish speaking of mixed
descent, and the economy is rapidly expanding with impetus from
petroleum, large scale faorming and light industry. The Cochabamba
area is in a temperate valley, the population in the rural areas
is composed largely of quechua speaking campesinos, and the economy
is making steady progress, but at a slower rate.

8. loan Implementation Plan

Representatives of the GOB and sub-borrower are anxious to
proceed with this rural eleckrification project as soon as possible.
GOB officials nave stressed the high priority assigned this project
during discussions at CIAP meetings and with A.1.D. officials in
Washington. The proj-ct was specifically mentioned in President
Banzer's recent stetement of GOB economic policy.

In view cf the GOB priority given this project, the excellent
colleboration shown during intezasive review, and considering that
the project Is well advenced, there is no reason to anticipate
any unusual delay in implementation. An estimated impl-mentation
schedule from time of authorization would be as follows:

Negotiate and sign loan agreement 45 days
Meet conditions precedent to disbursement 3 months
Design phase 12 months

Receipt of bids and award <r construction
contracts 3 months

Construction 18 months
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It should be noted that timely approvel of the IDA loan for
gencrating capacity in Santa Cruz will be required to meet the
conditions precedent within this schedule. (See Section V).

Standard A.I.D. procurement and disbursement procednres will
be followed. ENDE, the executing agency for the GOB, is familiar
with A.I.D. requirements and has demonstrated capacity to rapidly
and effectively implement A.I.D. financed projects. The present
Bolivian government has also demonstrated its capacity to rapidly
negotiate and implement A.I.D. loans. Therefore, no delays in
disbursement or project implementation are anticipated.

The loan will be reviewed annually to: a) compare actual
progress against the projected implementation planj b) evaluate
the socio-cconomic impact of the program in the areas to be affected
using base line data established prior to implementation, and;
c) establish that the IDA financed generating capacity in the Santa
Cruz area is being constructed in a timely manner.

9. Other Sources of Funds

The Export-Import Bank, the World Bank Group (IDA) and the
Interamerican Development Bank (IDB) have stated thet they are
not interesteéd in financing this project.

10. Statutory Criteris

All statutory criteria have been met (See Annex 1).

11. Priority of Project and Views of Country Team

The present Government of Bolivia has clearly demonstrated
its interest in supporting and assisting the integration of the rural
agricultural), areas into the economic, political, and social life
of the nation. They give high priority to this project, which will
enable them to continue recent accomplishments in expansion of
electrical services to rural agricultural areas.

As 1indicated in the FY 1973 country program submission which
wns approved nt the AID/W review in August 1972, assistance to the
agricultural and rural development sector has the highest priority
within the proposed U.S. assistance program.

In eddition to its significant economic and social impect,
the proposed loan program will also complement other A.I.D.
activities in the agricultural and rural development sector. This
includes the 8.0 million dollar Agricultural Production and Marketing
loan signed in November 1971, the 3.0 million dollar Rural
Community Development loan signed in September 1972 and the continuing
program of A.I.D. financed agricultural technical assistance by
Utah Stete University.
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12. Issue (See Section V for further discussion).

Project Reliance Upon Proposed IDA Loan

The World Bank Group (IDA) is in the finsal stages of processing
two electrification loans to Bolivia; one for ENDE power generation in
Santa Cruz and transmission in Cochabamba, and the other for expansion
of services by Bolivian Power Copporation (BPC) in La Paz.

The CRE sub-project in Santa Cruz and the proposed IDA loan for
generating capscity in Santa Cruz are mutually interdependent. The new
generators provide the power to make the CRE sub-project viable, while
the new CRE distribution system will provide much of the demand for the
increased generating capacity.

No major problems are foreseen in IDA approval of their ENDE project
for Sants Cruz and Cochabamba. However. the La Paz project requires a
rate increase which has not been forthcoming and it may be delayed. 1DA
prefers to approve the ENDE and BPC projects simulteneously. This could
delay the ENDE project. Therefore, authorization of the ENDE loan by IDA
will be esteblished as a condition precedent to disburscment of the AID Loan.
A further condition precedent to disbursement for construction costs of the

CRE sub-project will require satisfactory cvidemce. that the IDA loan
is being implemented in a timely manner with respect to power generation
in Santa Cruz. Progress on this condition will be reviewed annually.

The ELFEC sub-project will not be directly affected by the IDA program.

13. Recommendations

On the basis of the conclusions of the Capital Assistance Committee
that the projesct is technically, economically and financially Justifieq,
1t is recommended that a loan o the Government of Bclivia for an amount
not to exceed $10.8 million be authorized subject to the following
terms and conditions:

a. Iaterest and Terms of Repayment. Borrower shall repay the Loan
to A.I.D 1in United States dollars within forty (40) years from
the date of the rirst disbursement under the Loan, including a grace
Period not to exceed ten (10) yeers. Borrower shell pay to A.I.D. in
United States dollars on the outstanding balance of the loan interest at
the rate of two nercent (2%) per annum during the grace period and
three percent (3%) per annum thereafter.

b. Other Terms and Conditions

(1) Goods, services (except for ocean shipping) and merine tnsurance
finsnced under the loan shall have their source and origin in
Bolivie and countries included in Code 941 of the A.I.D. Geographic Code
Book. Marine insurance may be financed under the loan only if it is obtained
on a competitive basis and any claims thercunder are payable in freely
convertible currencies. Ocesan shipping financed under the losn shall be
procured iu any country included in A.I.D. Geographic Code 94l.

(1i) Uaited States dollars utilized under the loan to finar.ce
local currency costs shall be made available pursuant,
to procedurcs satisfactory to A.I.D.



- X1 =

(1iD) prior to any disbursement or the issuance in any commitment
documents under the loan, AID shall have received and reviewed, in
forrs and substaklice satisfactory to AID, evidence that the rates in

effect in the -

ELFEC system. are adequate to provide a return

sufficient to cover operating costs, maintenance, administration, taxes,
assessments, depreciation and a positive rate of return on the rate

base.

(i) Prior to any disbursement for construction costs under the loan,
AID shall have established the information base and methodology nec-
essary for adequately assessing physical progress and related socio-
economic beneiits or the respective sub-projects.

(v) The loan shall be subject to such other terms and conditions

as AID may deem advisable.

COMPOSITION OF THE CAPITAL ASSISTANCE GCOMMTTTEE:

Ronald G. Russe:l

Fred Alvarez
Hasan A. Hasan

Gilbert Moon
Randolph Mye

Bruce L. Eckersley
Juan Cariaga

Luis Montero
Fernando Torres
Chris Schultz
Michael Demetre
Norman Williams

Capital Resources Development Officer,
USAID/B

General Engineering Officer, USAID/B
Deputy General Engineering Officer,
USAID/B

NRECA Rural Electrification Specialist
Program Economist, USAID/B

Fiancial Analyst, USAID/B

Loan Officer, USAID/B

Accountant, USAID/B

Local Chief Accountant, USAID/B
Electrical Engineer, AID/W

Economist, AID/W
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PART TWO: PROJECT

SECTION I. Nature of che Project

A. Project Description

1. Purpose: The purpose of the project is:

(a) to improve the economic and social conditions of the rural
population in the areas to be served by providing them with electrical
transmission, distribution and connection services on a self-supporting
basis; and by so doing

(b) to encourage the increased participation of the rural
population in the development process.

2. Stratepy and Focus of the Project

This project continues the recent accomplishments in electrifying
rural areas of Bolivia through the construction of elcctrical distribution
facilities 1o expand clectric service 1o rural arecas adjacent 1o the two
of the three Iarpcst population centers of Bolivia. This electrical
service will be provided by transmission lines and suWlstations nreded to
connect existing sources of power to new 1oad centers, improvements o
exircting distribution systems, related technical assistance and
econsulting enginecering scrvices.

The GOB, through ENDE, has developed chort range (1971-1980),
medium rvange (1981-1990) and long range (1991—2000) plans 21 national
electrical cnergy development. 1/ The international lending agencies,
primarily the World Bank Group (IDK), the Interamerican Development, Bank
(IDB) and the Agency Tor International Development (AID) have coordinated
their programs to be mutually complomentary within the overall development
framework. AID has tended to support projects such ac rural eleclrification,
vhere the economic rate of return is lower, but where the social benefits
may be cqual or sreater than in more eonventional projects.  This project
is the logiecal next step in the GOR/RHDE cleetrification plan. It complements
existing or soon o be constructed genernting capacity.

With the planned expansion of eleetric service it is expeeted that
63,000 additional rural residential and smwall commercial users will be
receiving clectrie service by 1985, the 10th year of operation of the new
facilitics. These 63,000 rural. consumers plus an additional 77,000 urban
consumers will be loented in areas Lotalling approximately 20,000 square
kilometers. The systeoms will also be desipned to have capacity to serve
industrial and large comnercial loads which can be expected to develop
and have combined loads off 165,000 MWH/yr. Irripation loads totalling
25,000 1MH/yr. have also been provided for,

i/ ENDE, Departaments de Planificnceidn, Informe No. 12.
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The project is located in two separate areas in which the electric
facilities are operated independently of each other.

A map showing the location of each sub-project and their respective
service areas is included in Annex III.

3. Major Components of the Project

The project will electrify the rural areas in the vicinities of
the cities of Cochabamba and Santa Cruz. The major components of the
project and their implementation are the Tollowing:

a. Cochabamba (ELFEC)

The Cochabamba sub-project consists of expanding the ELFEC
system that now serves the city of Cochabamba to serve the rural aves
in the vicinity of that city. The sub-project consists primarily of the
construction of sub-stations, a distribution system and consumer connections.

b. Santa Cruz (CRE)

In Santa Cruz, CRE broposes 1o expand its system to scrve the
ural area in the vicinily of that city. Major components of the sub-
project consist of the conctruction of o transmission line, substations,
distribution system, consumer connections and the construction of office
and warchousc buildings.

Both sub-projects will bLn provided with necessary fools and
equipment purchased with loan funds.

c. Iwvresa Nacional de Electrificacidn (ENDE)

ENDE will be the executing agency for this project and will
be responsible to the Government of Bolivia for its implementation.
Included will Ve the processing of' sub-loans, contracting engincering and
construction nervices, procurcment. of matoerials, approval of disburscments,
coordination ol all project, documentation and reports, and the maintenance
of liaimon with USAID.

d. Teciinical Assistance and Consulting Services

Technical assistance and consulting engincering services will
be required in the adminictration and implementation of this projecet, The
consulting enpincering services will be in connection with the design of
the dndividual systems, preparation of documents Tor brocurcment, of
materials and cquipment and construciion services, awarding of contracts
and supervision of construetion. The technical assistanee will be in the
nature of nosistance €5 Lhe borrower in the coordination nnd monitoring
of" sub-projects implementation and in the improvement of the management,
administration nnd accounting of ELFEC and CRE.
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., Basis for the Size of the Loan

The project is based on the feasibility report prepared by NRECA
Rural Electrit'ication Bpecialist Gilbert Moon in October, 1972. Moon's
report, Outline for Rural Electric Development Bolivia, was developed
from irformetion furnished by the participating organizations.

An initiel intensive review request (IRR) in the amount of $2.0
million was approved by AID/W in August, 1970. The project as proposed
at that time included the Sucre, Potosi, Tarija and La Paz areas as well
as Cochabamba and Santa Cruz. Progress was slow until The present GOB
took office in August, 1971. AID funded NRECA technicians and AID/W
englineers, as well as Mission staff, continued to work with the GOB on
project preparction. By the time Moon's report was issued, the project
had increased in amount and was concentrated on the areas of ILa Paz,
Cochabamba und Santa Cruz. This reflected increascd demand for clectrical
service in the areas (o be served, growth in generating capacity in
Bolivia, ana the relative state of development of the proposcd sub-projects.
Moon!s report recommended an ambitious project costing $16.8 million. The
proposal was reduced to what the GOB helieved were more manageable
proportions and an IRR for a $12.0 million loan was approved by AID/W
in Novenber 1972. The decision was made during the intensive review to
postpone vhe La Taw area sub-project {for a possible subsequent electri-
fication rroject, and t2 concentrate on Cochabamba and Santz Cruz. The
resull is a project costing $12,022,528, with AID financing $10, 300,000
of that amount.

B. Project Background

1. History of Rural Electrification in Boliviea

Rural electrification first took root in Bolivia as an extension
of municipel electrification systems in the major population centers.
Cochabamba atarted a municipal system in 1908 and the city of La Paz
followed in 1909, but both were emsentielly urban oriented systems
and the only rural beneficlaries were those located at the £ringes
of these citiec.

Another activity that brought a rural electrification system of
sorts into the country was the intensive mining operations that
flourished during the following decades. Companies requiring energy
for their mining operations installed and operated isolated power
plants in their areas, and extended service from these plants to their
employees and other villagers living nearby. This was especially
true in the Altiplano area and in Fotes{.
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This was essentially the state of rural electrification in the
country for a half centry, although the aforementioned elements of
rural electrification were supplemented with small diesel operated
generators in places. Rural electrification, however, remained the
province of the private sector with Httle or no Government interest
or support. Early in the 1960's, the GOB took note of rural
electrification in its ten year development plan, and began to
channel limited encouragemeni and support to fledging cooperatives
all over the country. The first and largest cooperative was
established in the city of Santa Cruz in 1962, and combined several
small operations in the aree. As a result of the GOB's interest,
the Bolivian Power Company in La Paz expanded its services into the
outlying areas cnly in 1966. ELFEC, in Cochabamba, followed in 1967
by establishing four pilot cooperatives.

In 1970, the National Institute for Rural Flectrification
(INFR) was created by the GOB to coordinste and provide Government
interest and support in rural electrification. It was charged with
providing electrical services to small communities counirywide
through small selr-contained power plants and distribution systems.

Fifty-one such systems are now under construction funce. by a $2.45
million loan from the Spanish Government.

It was only during the past ten years that the GOB began
to take active part in the electrification of the country, including
the rural areas. During this decade, however, the GOB's involve-
ment and interesc have been intense. The intensity of this
interest is demcnctrated in the following table showing previous
and projected international loans for electrifi:ation:



Date
1964
1964
1965
1966
1968

1968

1969
1969

1969

1/
2

2/
37

Lendin, enc
IDA
IDB
ITA

2ID
Export Dev.
Corp. Canada

French Gov't

IDA

IDB

Spanish Gov't

Borrowing or Exec-

uting GOB Entity
ENDE

ENDE
Bolivian Power Co.

ENDE/CRE
BPC

CESSA 3/

ENDE
ENDE

INER

Includes $1.57 Million in Pesos
Canadian Dollars
Electric Services Cooperative - Sucre

5)

Project

Corani Plant

Corani Plant
Chururaquk Plant
Santa Cruz Power

La Paz Transm. &
Distribution
Central Plent Ruffo
& high tension line

Ruffo-Sucre

Sta. Isabel Hydro-
electric Plant

Sucre Plant & Sucre
Potos{ Transmission

Electrification of 51
Rural Comrunities

Total 5 years

Amount

Usg Million

10.0
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The following are projected activities over the next few years:

Borrowing or Executing

Lending Agency GOB Entity Project

TDA ENDE Expansion of the Santa Cruz
Generation Plant

AID ENDE Rural Electrification,
La Paz-Cochabamba-Santa Cruz

Not decided ENDE Sucre-Potos{ & La Paz
(Altiplano)

Not decided ENDE Expansion of Corani Plant,

New Generation plant, inter-
connection of La Paz-
Cochabamba-0Oruro-Cochabamba
Santa Cruz. .

Not decided ENDY Interconnedion of southern
grid system (Potos{-Sucre)
to the central grid system
(Cochabamba-Orurc). Other
sources of generation

2. Evaluaticn of Previous A.I.D. Support for Electrificatio.

During tae past decade, Bolivia has been the recipient of
varied A.I.D. support for electrification and electrification relsted
studies and projects. Following in chronological order, is a brief
description of each, and an evaluation of its implementation and
achlevements:

a. 1962, a 3$289,000 Grant - In response to the growing
demand for electrieity in the Santa Cruz area, three
500 KW genecrators were grant-funded utilizing the Corporacion
Boliviana de Fomento (CBF) as the implementing agency. The Empresa
Nacional de Electricidad (ENDE) undertook the installation,
operation and maintenance of these diesel operated units.

CBF, the implementing agency, met its responsibilities as
defined in the grant agreement and the Procurement and installation
of the three generators was accomplished on schedule. The project
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achieve2 its intended objective which was to provide a temporary and
repid solution © the power shortage then existing. ENDE operated
and maintained these units to a proféssional standard.

b. 1966, the Santa Cruz Electric Power loan was signed
authorizing $4.7 million in U.S. dollar (511-1-031) and

18.813/ milljon in Bolivian Pesos (511-ICL-1001l+. These funds were
used for the expansion of ENDE's generating facilities by 13,200
KW and for the transmission and distribution necessary for this
generated power, in the Department of Santa Cruz. Also tncluded
were 65 kilome“ers of a 69 KV line between Santa Cruz and the town
of Montero, thus providing service to several small towns and
settlements in tetween.

ENDE, the borrower of record, and CRE, the primary
beneficiary of project met all terms and conditions agreed upon with
dispatch, and the work was accomplished on schedule and with no
difficulties. In fact, efficiencies in project execution allowed
the purchase of an additional 3,300 KW generating unit within
project funding. The resulting benefits to the region far exceeded
those anticipated. CRE's membership expanded from 5,566 consumers
in 1965 to 18,C00 at present. In general, the power genersted
and distributed has made it possible to satisfy the major portion
of household needs, to make more efficient use of existing
industrial capital, to induce agriculture related industries, and
to increase agricultural activity by powering irrigation systems
and facilitating the refrigeration and processing of agriculture
produce.

c. 1967, A.I.D. financed a feasiblility studies loan
(511-1-010) which included, among others, a feasibility
study of electric power requirements for the southern part of
Bolivia. The work was undertaken by the Harza Engineering Company
in collaboration with Consultora Galindo, a locel firm. Total
payments to_}hese consultants consisted of US$ 97,790 and
$b 268,000 /.

1/ Rate of exchange $b 12.- per US$ 1.-
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Upon completion, the feasibility study was used by the
GOB as a basis for inviting international lending agency interest
in the region. As a result, a loan for $5.65 million was made
by IDB in 196° to ENDE for the financing of a generation plant

at Sucre and tae installation of the Sucre-Potos{ transmission
line.

In summary, all of these A.I.D. financed activities have
been efficiently implemented, and have met or exceeded their goaii.
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SECTION II - PROJECT ANALYSIS

A. BORROWER AND SUB-BORROWERS

1. Exzcuting Agency

Although the Bolivian Government will be the borrower of
record, its Fmpresa Nacional de Electricidad (ENDE) will be the exe-
cuting agency for this loan with full responsibility and authority
for its implementation. Following is & brief discussion of ENDE's
history, orgsnizational structure, experience in loan administration
and role in the project:

8. Origin and Legislative History

ENDE was created as a sub-division of the Corporacidén Boliviana
de Fomento (CBF) on February 9, 1962 by Supreme Decree No. 05999.
As a result nof suggestions by IDA and IDB, ENDE became & self-govern-
ing branch of CEF on Mey 1, 1963, and on June 11, 1964, adopted itis
own charter &énd by-laws, drafted with the assistance of thesc inter-
national agencies. It was formally recognized as a leral entity
through Ministerial Resol' .ion No. 127462, dated Fehiuary 4, 1965.

The function: of ENDE, as defined by these decrces and resolutions
is to develop znd control the primary systems of generation and trans-
mission countrywide, with the exception of the Department of ILa Paz
and a part of the Department of Oruro, where private industry, i.e.
the Bolivian Power Company, is operating.

b. Organizavion

FNDI is o PPublice Corporation with awiicrship ol shares open {v both
the private aund public scetors. To dulc, huwever, 100% of' its shares
huve been owned by three public entities, the Corporocidén Boliviana de
Fomento, Yecimientos Petrol{feros Fiscales Bolivianos and the Corpora-
c16n Miners de Bolivia, On the other hand, ENDE is a shareholder in
the Empresa Lu: y Fuerze Eléctrica de Cochebamba (ELFEC), Servicios
Eléctricos de Tarija and Servicios Eléctricos de Potos{, S.A. Also,
ENDE has & representative on the Board of Directors of the Instituto
Necionel de Electrificacidn Rural (INER).

ENDEYs manc.gement is responsible to a board of directors, the
bowers off which wrce sel Jorth in detall in Lis by-luws. Organizacion-
ally, it consists of two divisions, & general managcment division and a
special projects division. The special projects division oversees
individual complicated projects such as the Corani ard Santa Isabel
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generating facilities. The corporate offices are headquartered in
Cochebamba, with avout 50% of employees assigned to this central or-
fice. Presently, its engineering staff consists of 50 engineers;

34 in Cochebambe, 5 in Corani, and in Sante. Isabel, &4 in Santa Cruz,

6 in Sucre &and 1 In Ie Paz. In addition, it emrloys 200 executive and
administrative personnel, techniecians, secretuvies &nd laborers. A
detailecd organizational chart is shown in Annex ITI.

ENDE derives its overating revenue solely from the sale of elec-
trical energy. Its primary clients are ELFEC in Cochabamba, CRE in
Sante Cruz, Corporacién Minera de Bolivia and the Grace Corporation
mine "ESTAILSA".

ce Experience in External Financing

ENDE has had extensive experience in external loan administration
and lnplementatron since 1ts inceptici as & sub-division of CRF in
1962, It hoe been the executing agency on one previous AID loan for
the aforementicned Santa Cruz project. It has also administered two
loans from tne Inter-American Development Bank for the Corani hydro-
electric plant in 1964 (3.5 million) and the Sucre-Potos{ system in
1969 ($4.65 million). The IDA group has also made two loans which
ENDE hes had executing responsibility. The Corani hydroelectric
plant in 196% ($10.0 million), and Santa Isabel hydroelect:ic plant in
1969 ($7.34% million). 1In total, ENDE has administered five loans for
a total of $32.91 million in the past ten years.

ENDE has administered these loans with conpetence and dispatch,
and it is consicered quite capable of acting as the executing agency

for this loan.

d. Role in Project

ENDE will asswie f'ull executive responsibility for all phases cf
loan implementation. It will set eriteria and process all sub-loans.
It will contract engineering and construction services, us well cs the
procurement. o1 all electrical equipment. It will process and approve
all disburserents, and will coordinate &ll project documentatliorn ard
reports. It will meintain liaison with USAID, and will coordinatve all

loan are met,
2. Sut-Borrowers
FNDE will process two sub-loans to the two entities pro-
viding electric service to two of the three largest population centers

in Bolivia. Following is & brief evaluation of each sub-borrower in
terms of legislative history, organization and experience.
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a, Cooperstiva Rural de Electrificacién (CRE)

CRE, with headquarters in Sant& Cruz, was organized as a local
cooperative to provide electric service to the City of Santa Cruz and
its environs and rural areas nearby on November 1k, 19¢2. It was
recognized as & legel entity on February 12, 1965, and was given the
concession, essentially a monopoly, of distributing pwer in the Santa
Cruz area. In 1966, CRE entered into an agreement with ENDE to pur-
chase all generated power and assuue the operation and maintenance of
the distribution systen financed under AID Loan 511-1-(31, The pro-
ject was completed in 1970, and CRE assuned full responsibility for
the operation and maintenance of these systems. CKE also becane the
s0le customer of ENDE's 13.2 MW new generating plant, purchasing and
distributing all generated energy.

CRE?s growth since its organization has been phenomenal. This is
probably due to two factors. First is the rapid development oi' the
region and the resulting electirical services demand [or industry, com-
merce, municipal and domestic consumption. The second factior is CRE's
responsiveness 10 this increasing demand, and its concerted efrort to
meet it, which in turn accelerated development by encowraging industrial,
egriculturel. end commercial growth. CRE"s dynamic leadership shares
in the credit for this repid growth, and the Cooperative enjoys the
esteem and confidence of its members. In June of 1965, CRE?s member-
ship consisted of 5,566 subscribers. As of December 31, 1971, onec year
after the compietion of the construction ol the genersting system under
Loan 511-L~03L, membership was at the 15,217, CRE is now serving ap-
proximately 18,000 members, 13,500 consumers in the city of Sante Cruz
and 4,500 consumers in the rural &reas. Membership is projected to
increase to 37,500 consumers &t the campletion of this project in 1976,
end to 51,000 consumers by 1985.

CRE opert.tes within & cooperative framework, with a salaried general
manager and staff resporsible to a board of directors elected [ros winong
the mentcershlp for a wo year term. Members of the bourd of directors
receive no caupensalion 1or their services, and they ore in turn moni-
tored by @ membership vigilence cuault‘ec, The gereral mangger?s stald
consists of an ndministrutive services division, (38 employees) an en-
gineering and planring division (6 employees) and an operations division
(26 employees), The Cooperctive is self supporting with oper&tional
funds end debt scrvice requirements derived from the sule of electrical
energy.

CRE's cxperience in exterrel financing, i Llimite: 40 108 w5000 ind Lo
with ENDE in implementing loan 51:-L-031. Its enginceering personnel,
however, nave completed preliminery plans for their sub-project. With
& staff of four graduste cngineers, an office menager who is & certified
public accountant with & degree in economics and firance, and a general
manager with extensive meragement experience, it is not anticipated that

CRE will have any problems implementing its sub-ioan.
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b. Bnpresa de Luz y Fuerza Eléctrica Cochabamba, S.A. (ELFEC)

ELFEC was created &s @ "sociedad anénima" by dceree on June G,
1908, and was wholly owned by one sharcholder at its inception. It
was charged wilth the electrification of the Cochabamba area with
responsibilicy for generation, transmission and distribution of
power. It continued to operate as & privately owned company with
ownership changing hands from the original owner to other shareholders
and the municipallty of Cochabamba until 1967,  The creation of =NDE
in 1962 relieved ELFEC of its generating responsibility, which were
taken over by the new agency.

ELFEC decided to expand its activities into the rural areas of
the Cochabamba valley in the latter part of 1967. Studies into this
potential market led to the decision of adopting a cooperative frame-
work for its rural activities and four cooperatives were formed in
1968. It became evident after & period of time that the operation of
the four conperatives as separate entities would not be economically
feasible or prectical. Consequently the four service areas were in-
tegrated into, and becamc parts of, thce ELFEC systocile the present
ELFEC system serves 1,000 rural consuners and 39,000 additionsl con-
slaers &re projected to receive service at the completion of this
project in 1976,

FIFECYs objectives vwere officially revised in 1969 by Government
Decree (Noo 1494lh, May D, 1969) charing it with power distribution,
mostly purchased [rom ENDJ;, to all Jurisdivtions, communitvies and rural
areas 1n the Depiurtment ol Cochebamba. As a result, ELFEC's ownership
now is shared by private owners (18¢), Municipality of Cochabamba (36¢%)
and ENDE (46%). Its installed capacity grew fram 2,000 KW in 1909 to
12,050 KW in 1972,

ELFEC continues to operate as corporate entity with 2 board of
directors resporsible to its shareholders. Executive responsibility
is vested in a general manager with four operating divisions: adminis-
tration, technicel, commercial and industrial relations. ELFEC?s
staff currently consists of 178 prople, wll stationed in the Civy ol
Cochabamba and the surrounding area. A detailed organizational chart
is shown in Annex II.

ELFEC's sssociation with ENDE and ENDE?®s experience with the ianter-
national lending agencies has contributed to the familiarization of
ELFEC with the implementation process. ELFEC, as a sub-borrower under
ENDE, should heve no difficulty implementing its sub-loan.
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B. POWER REGULATORY AGENCY - DIRECCION NACIONAL DE ELECTRICIDAD (DINE)

1. Legel Scatus

The Netionel Directorate of Electricity (DINE) was created by
Supreme Decree No. 05997 dated February 9, 1962, Subsequently, various
other decrees were issued defining its authority, responsibility and
legal functions. Finally, the Electrical Code wus approved by Supreme
Decree Ho. 0838 dated July 31, 1968 . The code clesrly defined the
legel status of DINE.

DINE is & public aigency which became & subordinate part of the
Ministerio de Energf{a e Hidrocarburos, upon the creation oi’ this Ministry
in 1970. 1t 1is charged with the regulation, enforcement and promotion
of all activities of the electric power industry in the country.

For its operational expenditures, DINE is empowered by the
electric code 40 collect a surcharge of 3.5 Bolivian pesos for each
megawaii-hou- generated by all electrical enterpr..ses, public and
private, in Bolivig.

2. Duties and Responsibilities

DINE is charged with the establishment of standards of service
for the electric power industry and to guarantee national complience
with projected Jevelopment needs for the country in terms of quantity,
quality and pri:e. Within these general aregs, its duties and respon-
sibilities could be listed thus:

&, To insure complisnce with current laws and regulations
und render opinions and issue guldelines.

be To grent or renew electric service concessions.
ce To act as an arbitrator in electricity relaeted disbutes.

de Tc program and control distribution, sales and rationing
of electric power consumption.

e. To establish norms of service and uniform technical
construction and operation of electrical systems.

f. To continuously prepare endg, update technical, economical
and financial studies of the electric povwer sukb-sector,
and based upon these studies, cstablish appropriate
ariffs.
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g. o regulate operational budgets and investments pro-
grams of the private and public electric entities.

h. 1In general, to monitor the electrical sub-sector by
acting es its coordinator, maintaining statisticrl
records on its activities and preparing an annusl
report defining its state.

3¢ Organization

DINE is headed by « director responsible to the Minister of
Energy and Hydrocarbons, with a staff of three operating divisiors:
an administrative department, & division of norms, regulations ard
concessions, and a division on rates. Currently, its staff consists
of 16 employees: T engineers, 3 economists, one attorney, and 5
subprofessicnal, secretarial and service personnel, A detailed or-
ganization chart is shown in Annex II.

4. Rate Determination Procedure

Rate determination procedur~s were established by the electric
code. An ele:tric utility entity desiring an adjustment or establish-
ment of & new rate, submits an apnlication to DINE with the rollowing
documentation: listing of all tangible and intangible assets, its
program for investments, drawdowns and depreciations, operation and
maintenance cost breakdown, projections of power saies, calculations
of the required rates of return on investment to meet 2Xpenditures
and calculations showing the rate structure compatible with rate of
return.

The application is then studied and analyzed by DINE based
upon guidelines established in the electric code, and a provisional
rate is fixed for & minimum of three years and & maximum of five years.
Such provisional rate is subject to annual adjustments by DINE when
actual data is at variance with that submitted by the electric enter-
prise &t the time of its request for the rate determination. In this
manner, DINE can effect adjustments of rates upon the request of electric
utility companies when an extraordinary revision is required because of
factors normally not anticipated.
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C. Engineering Analysis

l. General Description

The project as conceived encompasses the planning, design and
construction of electrical transmission and distribution systems in
rural and semi rural arcas in Santa Cruz and Cochabamba.

The proposed Jenta Cruz sub-project with the Corporacidn Rural
de Electrificacidn (CRE) includes both transmission and distribution
components as well as related supporting facilities. The distribution
component includes the extension of existing lines into presently
unserved areas, converting and/or adjustirg other lines to standard
voltages. grounding presently ungrounded circuits and, in general,
experding, improving and modernizing the existing distribution system.

The transmission and substation component in the Santa Cruz
sub-project consisting of 50 Km of 69 KV transmission and four step
down substations is an undertaking that would complement the distribu-

tion systen.

The Cochabamba subeproject with the Empresa de Luz y Fuerza
Eléctrica Cochabamba 5.A. (ELFEC) envisions the expansion and improve-
ment of cxisting rural systems, with related supporting vehicles,
equipment and tools.

The wwe sub-projects are described in technical detail in
Annex III.

2. Studies

The two sub-projects and sub-project areas have been the
subject of several studies of various degree and depth over the past
four years. The rural electric cooperative (CRE) st Santa Cruz
maintains, as a part of its normal operations, projections of load
growth in its service areas. n the Cochabamba area, ELFEC has been
preparing this project for four years and has financial projecticns
for the exparsion of its rural system. In order to verify and
authenticate locally prepared analyses, the AID Mission undertook
the funding of WRECA technical services for the preparation of a
feasibility study. Under PIO/T 511-3643-3-20061 and Task Order No. 12
to the AID/NKEC: contract AID/csd No. 1504 Mr. Gilbert Moon, NBECA
Rural Electrification Specialist (Registered Professional Electrical
Engincer) ard Dr. James Ross, Agriculturc Economist, University of
Florida, were assigned to prepare a feasibility study in collabore-
tion with INER, KNI and the prospective sub-borrcwers. This study
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was begun in July, 1972, and Moon's report titled, "Qutline for
Rural Electric Development Bolivia", wac submitted to USAID/Bolivia
in November of 1972,

The report covers the scope of the proposed project in detail,
analysis the administrative and financial structure of sub-borrowers
and GOB executing entity, estimates, cost reports on availability
of materials, equipment and labor, competency and availability of
engineering and construction firms, the availability of generated
electric power in the sub-projects areas and analysis wholesale and
retall rates. The report concludes that the sub-projects are techni-
cally und economically sound.

3. Engineering Plan for Project Execution

&. Planning. Preliminary plans for ali sub-projects have
been completed in collaboration with the CCB entities
involved. Thesec plans are complete to the extent that the sub-projects
are definea and a reasonable estimate of cost is obtained. They will
be further developed and refined by the two sub-borrowers under the
coordination of ENDE and will be used &s a basis for securing engineer-
ing services and the preparation of construction contract documents.

b. Design and Preparation of Contract Documents, The two
sub-borrowers (CRE and ELFEC) and ENDE Lave at precent
in house engineerirg staffs. Tiese staffs will be utilized to the
fullest extent in monitoring the desirn of the project components,
and thc preparation of construction plans, technicel specifications
and other contract, documenis. No loan funds will be utilized to
pay staff salaries or related expenses,

Consulting engineering services will be required. The Consul-
tant's services will include the preparetion or approval of final
plans and specifications and contract documents; the compilation of
material and equipment lists and the preparation of bidding documents
for their procurement; analyses of bids received and recommendation
of award of contract; field engineering, and the inspection of
construction,

An engineering consulting firm will be selected to provide
these services for CRE, ELFEC. Consulting services will also be
required to provide engineering inspection during the construction
phases of the project. The consultant will be selected from among
interested and qualified firms. The source of these services will
be AID Code GU). countries and Bolivia. The selected firm will be
evaluated by AID and will be subject to its approval.



17)

It is anticipated that there will be only one engineering
services contract, and that ENDE will be the contracting entity of
the GOB. The exact scope of services to be provided cach of the
sub-borrowers will be defined in the contract.

The design standards of the Rurel Electrification Administra-
tion (REA). U.S. Department of Agriculture, will govern all electrical
components and civil works under the loan, to the extent practicable.

¢, Public Bidding. Upon completion of the design phase, invi-
tations for bids for materials and construction will be
issued to incernational bidders. Advertising for bids will be published
in the Small Business Circular and in the Commerce Business Daily in
the United States and in the local press.

d. Construction. The number of construction contracts to be
awarded Cthrough competitive bidding will be determined by
the requirements of' the project during the design phase, No loan
financed construction work will be done under force account by the
sub-borrowers.

Although it is doubtful that the nature, magnitude, and dis-
persion of the work would attract U.J. contractors, the different
contracts wiil be advertised in the United States. Local contractors,
experienced in this type of construction are available,

No special construction problems are anticipated because of
the nature of the work, terrain or climatic conditions, although the
prudent scheduling of the different construction aclivitioc will be
required tc take meximum advantage of the dry season.

The consulting enginecr will supervise all construction inspec-
tion, will be responsible for all related approvels of workmcnship
and materials, will approve 2ll change orders, additional work orders,
monthly progress payments, and inspect and recommend final acceptance
of completed components of the work. In this work, the project
participants will be governed by the construction standards of the
Rural Electrification Administration (REA), to the cxtent practicable.

Ali construction contracts will be approved by AID in writing
prior to execution.

An enrineerine and construction schedule is included in Annex
II.

e, Procurement, In order to obtain the benefits of reduced
wrices through volumec procurement, it is anticipated that
most materials and electrical components will be procured through IFB's
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(Invitation for Bids) which combine sub-borrowers' requirements with
the necessary contract stipulations defining CIF, (Cost, Insurance,
Freight) insurance and guarantee requircments for the determinations
of vendor-stb borrower relationship. Sub borrowers will prepare
lists of ali off-shore procurement in the early design stages and
steps will be taken to ascertain that all delivery schedules are
compatible with the time frame of the constructién portion of the

work,

All materials contracts will be approved by AID in writing
prior to execution.

f, Time Provisions. The project is scheduled for comple-
tion in three years, allowing for all phases of planning,
design, advertising for and receipt of bids and construction. Procu-
rement and wrequalification of construction contractors will be done
concurrently with other project activities. Following is an estimated
time schedule for the work from the time that the loan is signed:

Belect Contract Consultants 3 months

Design Phase: Preliminary Approvals 3 months
Bidding documents 9 months

Receipt of bids, evaluation and

award of construction contract(s) 3 months

Construction 18 months

Total 36 months

g. Operation and Maintenance. Upon acceptance, each entity
vill assumec the operation and maintenance of the dif-
ferent components its sub-project. Each entity is now operating
similar facilities and no problems are foreseen in the operation
and maintenance of the expanded systems. In anticipation of this
added worklead, each of these entities is reviewing its staffing
requirements., Financial projections and other overhead and organiza-
tional support have been budgeted for the years of project operation.

During the construction period, each entity will have the
opportunity to develop its projected staffing nceds, through collabo-
ration of their staffc with the consulting engineering firms and
other firms to be retained for technical assistance.

h, Tcchnical Assistance, In addition to the engineering
consultant. for design and construction, the project will
require considerable technical assistance during the course of its
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implementation. ENDE will be required to coordinate the activities
of the engircerirg consultant and the sub-borrowers, and to carry
out the implementation of the entire project in compliance with AID
procedures, In addition, ENDE, CRE and ELFEC will need assistance
in establishing and developing thelr staff to a degree compatible
with the functions intended for them by tiie GOB. NRECA has had
ample experience in the development and management of rural electric
systems anc¢ in providing management advice to AID financed rural
electric systems in Latin America. It is anticipated that NRECA
will be asked to provide technical assistance to ENDE, CRE anu

ELFEC.

Both CRE and ELFEC have indicated a desire for advice in
management practices to improve their overall opecrational efficiency.
Management assistance will be financed by loan funds through separate
contract(s) with competent management consultants,

4, Technical Feasibility

a., General Considerations, It is considered that all
facets of the projects are technically feasible, Physical
characteristics of the terrain, climatic conditions and technical
construction problems pose no special problem for this type of under-
taking as indicated by the previouc experience of the sub-borrowers.

It is expected that all electrical components required for
the projects such as wire, transformers, insulators, etc. will be
imported from the United States wherce these items arc available in
adequate suppiy. No specially manufactured or custom-made equipment
pieces will be required. All civil works such as pole manufacture
and installation, clearing of the right of way, buildings, etc. will
be accomplished utilizing native materials and labor, both of which
are readily available. Supporting facilities such as vehicles, tools
and communication equipment are readily available in the U.,S. or
94l Code countries,

The two sub-projects have bemn conceived and planned as
modern transmission and distribution systems in accordance with the
current standard praciice of designing for the projected number of
consumcrs in cach areca ven years hence.

UtiLily cixperience in the U, 3. has demonstrated tiat aliitio-
nal initial investment required in such systems is more cconomical
than expanding or replacing these feacilities after a short period
of time.

An electrification transmission and distribution system is
by its nature an ever growing nctwork. In that sense, the existing
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systems in both sub-project areas lend themselves to the proposed
expansion under this loan, and also could be
easily expanded in the future.

. The distribution voltage of 1h4.L/2Lk,9 KV is thc voltage
standard now existing in the rural systems of CRE and ELFEC. Secon-
dary voltages of 220/380 are standard in Bolivia. The transmission
voltage of 6Q KV is that now in use in sub-project areas and is
considered adequate for the expected loads. Standard system frequency
is 50 Hz in Bolivia, All of the proposed work contemplates these
voltages and frequencies,

b. Power Supply. Power for the ELFEC project will be
aveilable from the central system complex, A one line
diagram of this complex is shown in Annex III.

In the Cochabamba area, generating capecity will increase
to 63 MW upon the completion of the Santa Isabel plant in 1973. ELFEC
projected demand for the year 1975 is only 24 MW, again well within
the anticipated generating capacity.

In the Ganta Cruz area, the current source of power for the
CRE system is the AID Tinanced gas/diesel generating plant of ENDE
with a total generating capacity of 13.2 MW. This generating capacity
is to be increased by 16 MW by the installation of 2-8 MW gas turbines
to be financed by IDA, It is expected that this additional capacity
will be in operation by 197h, and the total projected capacity of
29.2 MW will be sufficient to meet CRE's service area demand through
1975. Beyona 1975, additional power will be transmitted to the CRE
service area ty ENDE from grids now schéduled for operation in 1977.

When generating plants, now under construction are —ompleced
in 1973, there will be an excess of 200 MW of generating capacity
introduced countrywide. There exists no system at this time, how-
ever, to transfer excess cnergy from one area to another. 115 KV
and 230 KV transmission lines are proposed for the transfer of
surplus energy to needy areas. W®ith the introduction of such trans-
mission facilities into the Santa Cruz area, no problem is foreseen
in meeting the power requirements of CRE in the next ten years,

c. Disposition of Existing Facilities in Project Area,

Fxisting clectrification facilities in sub-project arcas
not recelvirg central station electricity consist mostly of privately
owned and operated sclf-serving systems with unreliable generating
units,  Sueh systems allow limited electric service to these commu-
nities, normelly from £:00 p.m. to 10:00 p.m. Upon the availability
of reliable central station sources from which power could be trans-
mitted toend distributed into these areas, the self contained and
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inefficient systems will be either abandoned or when feasible integrat-
ed into the overall system. Details of the acquisition
of these properties will be negotiated during the life of the project.

In summary, from an engineering standpoint, the project is
technically feasible. The borrowers have had the experience and
expertise to implement and meintain such systems and no construction
of other technical problems are anticipated during implementation.

The planned expansions are compatible with the existing systems, and
the resulting cxpanded systems lend themselves to further expansion.
Power is or wiil be available for all systems for the next ten ycars.
No problems are anticipated in the disposition of existing facilities.

5. Estimate of Cost:

The estimated cost of all sub-projects was developed using
recent prices of materials and equipment for simila:r size projects
in Bolivia and thc surrounding Latin American countries. The labor
component it based upon current wages and social benefits now preva-
lent in the .lifferent sub-project areas,; TForce account records
of the sub-borrowing entities were used to the extent possible in
verifying the assumed costs.

The cuvimated costs include an escalation allowance of approxi-
mately 7% per ycar for the next one and one half years, and also a
contingency item to cover unforeseen problems and delays.

It must be noted that this estimate of costc was developed for
construction to commence September of 1974 and to continue for 18
months, A drastic change of this schedule would most likely mender
this estimate unreallstic and additional funds could be required.

The c¢stimate of cost is shown in detail Annex III.

Shown below is a summary of the estimate of cost of the project,
including local contribution:

AID LOAN
Foreign Local Total Local
Exchange Currency AID Loan Cont*ribution Total
ELFEC 2,992,860 1,075,910 4,068,770 ~ 153,367 I, 522,137

CRE 5,058,322 1,672,908 6,731,230 769,161 7,200,391
, 051,152 2,7&8,818 10,800,000 1,222,528 12,022,528
Percent

of Project 67Y% 23% 90% 10% 100%
cost
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6. Engineering Conclusions.,

The engineering reports, feasibility studies, preliminary plans
and other data indicate that this is a feasible and sound project.
The estimated cost has been realistically developed based upon reliable
date and are considered reasonably firm. It is felt, therefore, that
the requirements set forth in Section 611 (a)(1l) of the Foreign Assist-
ance Act of 1961, as amended, have been met.
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D. Economic Analysis

Introduction

The project consists of the improvement and expansion of
exlsting electric distribution systems in two rural areas in
Bolivia located in the Departments of Santa Cruz and Cochabamba.

Within the Department of Santa Cruz, CRE proposed the ex-
pansion of its distribution system to include the outlying
Provinces of Andres Ibanez, Warnes, Santisteban, Sara and Ichilo.
This area is bounded by the rivers Chane, Piran, Grande and
Yapacani. In addition to improvements to the existing distri-
bution system, 16,000 new consumers would be connected during
the initial 10-year growth period for energy demand.

ELFEC in Cochabamba proposes establishing rural electrifica-
tion distribution lines in the Upper, Central and Lower Valleys.
The Upper Valley consists of the Provinces of Esteban Acre,
Joruan, Punata and Arani. The Central Valley includes that part
of the Province of Chapare encompassing Sacaba, Corani and
Tiraque. The Lower Valley includes the Provinces of Capinota
and Arce., ELFEC estimates that 17,000 new consumers will be
served.,

The economic evaluation of this project was based on studies
made by James E. Ross,l/ Gilbert E, Moon,2/ and the Harza
Engineering Co.3/ The analytical tool used to assess the impact
cf the project was based on the benefit/cost and the rate of
return methodology. The measurable information used in the
analysis was the incremental savings resulting from the shifting
from one sourcc of power, viz., motor generators to the proposed
system, and the value ot retail sales to new consumers. The re-
sults of the anaiysis indicates that the Santa Cruz sub-project
has a benefit/cost ratio of 1.21 and a rate of return of 14.6%
and the Cochabamba sub-project has a benefit/cost iatio of 1.12
and a rate of recurn of 13.6%. The main beneficiary being the
lesser privileged rural occupants. The project implementation
at the rural level entails the installation of a wire harness at
the cost of the power company which will initially provide a
switch, light socket and service outlet. The wiring harness is
so designed to accept future expansion for farm and cottage
industry implements. As outlined in Annex IV(A), the estimated
consumer demand is compatable with the physical size of the
project as well as meeting the needs of the lesser privileged.
Initially it is presumed that the power will supply two 60-watt
light bulbs drawing 18 kwh per month.

l/ Draft economic fEﬂBrL, James Ross, bhased on 1972 studies
ﬁ/ Outline For Rurel Electric Development Bolivia, Gilbert Moon, Oct. 1972
1/ linrza Electric Power Feasibility Study for SantaCruz, July 1972
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The immediate results of the project will realize a decline
in the purchase of kerosene for lighting. This offers a sub-
stantial import substitution effect, and a foreign exchangc
savings advantage of 31% over the long run (see Annex IV(A),

Exhibit III),

D. Devaluzation

Basically, this loan is comprised of 80% foreign exchange
components with the remainder being divided between
technical assistance and in-country costs. Approximately
l6% of total cost is labor costs for installation of the
project. A recent government decree allowed labor costs
to increase about 20%, and local costs have risen to
reflect certain improved shelf items. As a result,

the dollar conversions will be made at an exchange rate
of 20 pesos rather than 12 pesos per dollar implying an
increase of local purchasing power of about 67 percent,
However, witn only 25% of the loan earmarked for con-
version into local currency the overall effect would be
to reduce che size of the total project by 7%. Due to
the relatively small impact on this project of the
devaluation and the uncertainties connected with the
GOB's salaxy/wage policies over the near tern, the
magnitude cf the loan will remain unchanged.

The effect c¢f the devaluation on the cost structure

of operating entities under this project depends on

their import and debt service components of their total
cost - most operating entities have adjusted their rate
structures to reflect the impact of the devaluation of
their costs. The principle foreign costs connected

with thelir operations are spare parts, replacement
cquipment and external debt service, 1t 1c estimated that
these components represent about 40% to 60% of total cost
which implies an increase in costs of between 27% and 41%.
The entities have recognized this issuce and have received
permission from DINER (the official utility regulatory
agency) tec increase rates between 40 and 45% to cover
increased costs.



Agricultural Development rrospects

Agriculture accounted for 17.6 percent of Bolivia's GNP
in 1971 and employed 67% of the work force. The rate of
increase in GNP attributed to agriculture for 1960 - 68
was about 3 percen*; in 1970, 5 percent; and in 1971,
5.2 percent,

The success of the increase in agricultural production* has
been principally in the Santa Cruz area where efforts have
been concentrated in rice, cattle and cotton onsmall and
meditm holdings. The only notable successes where small
farms are concerned are in wheat and milk production in

the Valleys, such as those in the Cochabamba project area.
In each case where success has been achieved it has been

a result of sub-sectorial concentration with integrated
programs including industry. Success also has been related
to roads and transport. Approximately 70 percent of the
country's increased agricultural production during the
past 10 years has originated in the Santa Cruz area.

Resources in Santa Cruz

The Department of Santa Cruz, with 370,621 sguare kilo-
meters, had an cstimated population in 1971 of 548,939.
Density of population is 1.48 persons per squarce kilo-
meter. The Department represents about one-third of

the country's total area and less than 10 percent of its
total population. Rural people account for 57 percent
of the Department's total population.

Per capita income in 1968 was $312. Agricultural and
industrial gproduction in Santa Cruz account for 17 per-
cent. of the gross national product. The rate of growth
between 1965 and 1970 was 8 percent.*

The principal crops in the Santa Cruz area are cotton,
rice, suga: cane, wheat and forages. (See Annex IV (A)
Exhibit 1.)

* Data are taken from "Estadisticas Economicas y Sociales del
Departamento de Santa Cruz," 1972, pp. 8 and 9. Original
data were provided by the ministerio de Planificacion.




26)

Rescurces in Cochabamba

The Department of Cochabamba includes 55,631 square kilo-
meters and in 1971 had an estimated population of 801,000.
Density of population was 14.4 persons per square kilo-
meter. Approximately 75 percent of the population in

the Department are classified as rural, according to

data from the Ministry of Planning.

The Department contributes 17 percent of the gross national
product and has a growth rate of 4.85 percent. Per capita
income in 1968 was $176 and is rising slowly.

Potatoes, corn, wheat and vegetables are the principal
crops grown in the project area in the Department of
Cochabamba. Potatoes, although occupying only 20 percent
of the cultivated area, account for roughly 80 percent
of the agricultural income. Corn occupies 41 percent
of the area and is next to potatoes as an income earner.
About 106,235 hectares are cultivated, 10,600 hectares
are in pasture and 5,300 hectares have various uses.

It is estimated by the Ministry of Agricilture that the
rural electrification project area contributes 90
percent of the Departments agricultural production.

The average size family farm unit is approximately two
hectares. A large number os sheep are raised, however, cattle
numbers are small &and goultry production is limited to

individual lhouseholds.

*Data are taken from "Estadisticas Economicas y Sociales
del Departamento de Santa Cruz," 1972, pp. 8 and 9. Original
data were provided by the Ministerio de Planificacion.)
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Socio Economic

The GOB has clearly stated that a principal objective of
its policies is to integrate the rural populaticn into the main-~
stream of Bolivian life. To this end, the GOB has spent on the
average 33% of its education budget to improve the guantity and
quality of education. The existing facilities for adult educa-
tion have been lamited due to the lack of electricity. This
project would provide the necessary distribution to use more
intensively existing facilities for night classes, etc.

Health facilities for the rural population are inadequate
for treatment purposes particularly due to the inability to use
the existing medical facilities during the night hours. The
lack of simple equipment impeces diagnostic procedures. This
equipment could in many cases be introduced if electric power
existed. The high mortality and morbidity rates in Belivia
attest to low nutritional levels as weil as inadequate medical
facilities. One ongoing A.I.D. program, the $3 million com-
munity development loan is aimed at upgrading rural life., Of
course, the main objective is to enhance the rural area to curb
the migration flow to the urban areas, and the compatability of
these two projects tends to buttress that desire. For while
the community development loan will enhance infrastructure im-
provements the rural electrification loan will provide the basic

foundation necessary for development.

Moreover. as the transmitted power replaces small gas and
diesel generators now servicing the project arca, INER plans
to service, repair and move these generators to those rural
areas without electric power service. This program should com-
plement future full-scale rural electrification projects by
providing a period of social conditioning and technicial
familierization to the uses of electric power. Together these
projects will instill greater community pride and stimulate a
more active participation in the political life of the
community.



FINANCIAL ASPECTS

1. Funding requirements:
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a. The total cost of the overall project by dollar procurements
and local costs 1s presented by the following table:

Sub-Borrovcyr

Cooperativa Rural de
Electrificacidn

Empresa ILuz y Fuerza
de Blectricidad de
Cochabamba

TOTALS

(In U, S. Dollars)

Dollar Procurcment

Local Costis

5,058,322

2,992, 860
8,051,182

The dollar procurement portion includes
vices; the local costs protlon includes
during construction, nnd administrative costs.

b. The components breakdown oi the

Description

A.l.De Loan Funds:

Traonsitission
Substavions
Distribution
Engineering
Facilities and
rquipment
Contingency
Technical Assistance

-3 O\ T W

Sub-Total

Local Contributions:

1. Local cContribution

TOLAL:

Cochab:mbu

ELI

250,000
2,842,670
309, 267

215, 500
351,333
100,000

4,068, 770

53,367

h,522,137

2,442,069

1,529,277
3,971,346

33,900
L2, 700

L,073,190
529,950

406,000
595, 490
150,000

6,731,230

169,161

1,500,391

Total

7,500,391

4,522,137
12,022,528

materials and consultants ser-

labor, materials, interest

project is as follows:

Total

[y
533,900

692, 00
6,915, 860
839,217

621, 500
946,823
250,000
10, 800, 000



Description

A.I.D.

Dollar Costs

Local Costs
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Local contributions are shown in totel for each company involved,
however the following table lists these funds by project items.

Local Contrib.

Total

Materials
Construction
Vehicles and
Equlpment
Buildings,
Furnlture
and Land
Engineering
Contingency
Technical Assist.
Project Adminis-
trntion ( FNDE
Project coordina-
tion Expensen)
Interest duyis
construction

Totals:

6,352,083 648, 1k 267, 500 1,26, 127
- 1,142,233 200,000 1, 342,233
421,500 - - 421,500
50,000 150,000 - 200, 00U
335,687 503, 530 148, 533 987, 750
641,912 304,911 - 946,822
250,000 - - 250, 000

- - 350,000 390, 0t

- - 256,495 256,19¢
8,051,182 2,748,818 1,222,528 12,022,528

Locul conlrivution: ure provided for all cost iltcems except for technical
asnistance wiich will be loan funded ror services in advisory capacity.

Contingency cost has been calculuated at approximately 1lU% oi materials

and eugineering und

& of construction.

¢. ‘'The timing ol disbursements ol leoan fund project costs arc us

iollows:
Loen Fund Disbursements Table, CRE and ELFEC
1st Y ear 2nd Year 3rd Year o
F/c Us$ L/c us$ F/c us$ L/c us$ F/c us$  L/C US$ TOTAL
Engineering 307,713 307,713 281,301 896, 727
Materials L, 584,857 324,122 2,292,435 324,122 7,525,536
Construction 500,411 1,000,826 1,501,237
Vehicles and
EPquipment 36,000 385, 500 h21,500
Ruildings,
Purniture
& Lund ) S UL 56, 000 lhO, Y Q(JC') CoO
Pech.Assist., 84,666 85, 668 8, 666 255,000
428,379 4,000 5,419,736 96k4,533 2,658,402 1,324,948 10,800,000
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Interest during construction will be contributed by the participants
therefore 1s not included in the above table.

2. Sourcaes of Fipancing:

a. 'The following two tables respectively show the proposed sources
of financing and the cost components by sources of funding:

C 03 T
Source Foreign Local Total %
A.I.D. 8,051,182 2,748,816 10, 800, 000 89.8
Participapcs 1,222,528 1,222,528 10.2
Total 8,051,182 3,971,346 12,022,528 130.0
. CO0SsT

Description A.I.D. Participants Total
Materials $ 7,000,227 $ 267,500 $ 7,267,727
Constructicn 1,142,233 200,000 1,342,233
Vehicles and Equipment 421,500 L21,500
Buildings, Furniture

and Land 200,000 200,000
Engineering 839,217 148,533 287, 750
Contingency 946,823 946,823
Technical Assistance 250,000 250,000
Project Administration

( ENDE Project Coor-

dination txpenses) 356,000 350,000

Interest durimg

Construction 256,495 250, har
Totals: $10, 800, 00U $1,222,528 $12,022, 528

The source and timing of the projected funds disbursements is presented
in the next table:

cC 0 5 T
oource Year 1 Year 2 Year 3 Total
A.I.D. 432,379 6,384,271 3,983,350 10, 800,000
Participants A s r e q u i r e d 1,222,528
Total $12,002,528

The total cost of project is estimated at $12,022,528, A.I1.D. will
fund not tc exceed $10,800,000 through the cubject loan; the balance
of $1,222,528 which amounts to 10.2% of the estimated total cost will
be Tinanced by the participating companies.
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3. Financial Analysis

CRE

The financial position of CRE (the largest sub-borrower urder
the loan) hes leen reviewed for the years 1970 and 197l. The
balance sheets and profit and loss statements for each year are
included in Annex V. This review indicated a slight worsening
in tneir short term position in 1971 compared to 1970 due to the
addition of short term debt gi7d to impirove services during the
period. The acid test ratiod/. shows a movemen:t from 2.7:1 to
1.,1:1 from 1970 to 1971, while the current ratice/ moved from
5¢4:1 to 1.,7:1 respectively. However, in 1971 there was & sub-
stantial increase in their ,net worth which brought the ratio of
long term debt to capit&lj/ from 36.8:1 in 1970 to 17.5:1 in 1971,
This increese in capital reflected an expansion in the share sub-
scriptione issued to new customers. The large increases in short
term debt and capital reflected the needs to finance the increased
service requirements of the zone. The projected balance sheet,
profit and loss statement demonstrate a dramatic improvement in
the financial position of CRE (See Table No. 1). The projections
are based on the old rate structure which is being revised in light
of the recent devaluation. We expect rates to be increased on
the average by 40+% which will markedly improve the cash flow re-
lated to the project. It appears that, although CRE's present
financial position is somewhat weak in the short term, there is
subsluntial room Lo absorb medium &nd long term debt on relatively
mild terms as demonstrated by the relatively stronger long term
positilon. The demand for services in the area are growing sub-
stantially und ol'lfer & bright future.

i/ Reflects liquidity position of business entity in short term,
i.e., the ability to generate immediate cash to meet possible
immediate liabilities.

o

Reflects ability to liquidate normal liabilities within the
operating cycle of the business entity.

3/ Reflects overall solvency of business entity with the assumption
that current liabilities will be offset by short term future in-
come; tnis ratio is used to demonstrate ability to absorb addi-
tional long term debt.



TABLE 1%/

ANALYSIS RATIOS

CRE and ELFEC

CRE ELFEC
1971 1970 1980 1971 1970
a. 11 %2_2_:1.1:1 l;%%:=2.7:1 %:18.2:1 %:1.&1 . ;,_g_gg%: l.1:1
5. ;gg’,ji. = 1.7:1 egéﬁuf = 5.k:l 3?2?)5288 = 22.3:1 l‘gégfl%); = 2.8:1 1!6325221; = 1.9:1
2 -;%f—”i—g = .95:1 %}% = .97:L %"%%2%% =.62:1 %%% = .67:1 %‘515—3% = .70:1
3 ﬁz;a.of;¢_sll:_:a élsjggi;:?g = L.2:l ’t,i,’};g =021 3,295;g'§ =37.L:1 g’zgﬁjggg =1.6:1 Jaﬂzége’zggh = 2.1:1 2!25351% =2.3:1
e. : ig;i’ég: = L.T._ 1 igi,;o =17.5:1 1,2:’;:82; =:6.8:1 gﬁ%:ggg = 1.6:1 i’zggsﬁoB = .99:1 geijggg = .93:1

1/ Ezlance sheets for 1970 and 1971 and profit and loss statements for 1970-1971 See Arnex V

Source: C.R.E. and E.L.F.E.C. Financizl Data.

(e€
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EIFEC

The shert and long term financiel position of ELFEC appears
to be relatively good as demonstrated in its balance sheets and
profit ard loss statements for 1970 and 197l. The acid test
ratio shows an improvement from 1970 of 1l,1:1 to 1971 of 1,6:1
reflecting primarily heavy repayments of short fterm loans during
1971. wWhile the current ratio indicates an improvement from
1.9:1 in 1970 to 2.8:1 in 1971 reflecting a substantial reduction
in short liabilities during 1971 - probably repayments to ENDE.
The ratios used to measure solvency indicate a very favorable
position implying that ELFEC could easily absorb more longer term
debts. The profit and loss projections indicate a continually
improving cash flow,

hoe Sub Loen Terms

Analysis of the flnancial return accruing to the individual
sub-borrowers has indicated that the GOB could best achieve the
purposes of the loan program by passing the concessionary terms
of the AI) loan on t0 the sub-borrowers. Although rural elec~-
trification in Bolivia has & strong social justification, there is
no intention to develop projects which are not financially viable.
All projects must generate adequate cash revenues to cover Opera-
ting and fixed charges, amortize their debts and establish reason-
able reserves.

Sub-borrowers will bear the maintenance of value responsibi-
lity for repayment of the dollar loan to AID. In view of the
relatively low profit margin typical of rural electrification
projects and bearing in mind that public entities or non-profit
cooperatives are involved, the use of concessionary lozn terms is
considered justified. Adequate cash revenues will be generated
to meet the project requirements mentioned above, and the sub-
bhorrowers will minimize the risk of decapitalization through main-
‘tenance of yvaluc requirements. In addition, * .e sub-borrowers
will be lecs Likely Lo jeopardize tLhe overall rate of return
required to wmeintuin cligibility for support irom other interna-
tional lenders,

5. Financial Conclusions

The balance sheets and profit anl loss statements appear to
be fair nmeasures of the financial positions of the participating
agencies, This financial data reflects some weakness in CRE but
based on the projectea cash flow we believe that CRE will represent
no repaymnent problem. ELFEC?s long term position appears to be
very strong assuring repayment of this loan. Thus it appears that
the sub-borrowers and the GOB (see Annex IV on GOB debt service)
who guaranteer this loan are in positions to meet the financial
obligatinns imposed by the loan.



SECTION III - Loan Administration 3&)

A. Target Dates

1. Exccution of tuhe Loan Agreement

The GOB is in a position to proceed expeditiously with final
negotiations, drafting and execution of the loan agreement as soon as the
Loan is authorized. The officials concerned have prior experience and
record of accomplishment in similar activities. The nature and scope of
the program are well defined. The GOB has proceeded expeditiously with
other recent A.I.D. loan agreements. It is reascnably anticipated, there-
fore, thav the loan agreement should be signed within forty-five days
following loan authorization.

e. gonditions Precedent

n) It is anticipated that FNDE should be ahle to select a con-
sulting engineering firm within three months following execution of the
loan ugresment,. No delay is anticipated in arranging satisfactory technical
asslstance arrangemenis between ENDE and NRECA.

b) Both CRE and ENDE have recently revised their rate structure
to ensure an adequate rate of return. It is anticipated that a financial
review can be done rapidly and that no major problems should be encountered.

e) Necessary baseline dats for socio-economic rvic. < ould be
established before initiation of cons'..ction.

3. Schedule for Subsequent Action

Plonne metor 1o Seetion IT (puge 18) fTor further discussion of
projoect Limirygr,
B. Dicburscuent l'roccedures

No devietion Trom A.I.D. established disbursement procedures is
anticipated. Materials and equipment procured in the U.S. and sther A.I.D.
Code 9kl counirics quwt toreign exchane costs 01 enrineering =nd construc*ion
contracts will v~ puid through the lebter of connltment, proccdure. Requesto
for letterr of commitment vill contain appropriate certification that the
items listcd azre requirecd for the project and are eligible for financing
under tne Lloan. Disbursemcnt f'or approved local currency costs will be made
from a U.S5. government owned RDO account in the Central Bank.

C. Procurcment Procedures

All of A.I.D.'s procurcment policies will be followed. Appropriate
reports wil: he roquired from ENDE concerning compliance with procurement

o0y

requirements including source and origin, bO/)u shipping. ete.

Specillications for procurement wil1l be proparcd by the consulting
engineers end ENDE and reviewed by USAID cngineers. When appropriate,
AID/W assistance with specifications and procurement will be requested.
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D. USAID Monitoring Responsibilities

Monitoring will be exercised by the Mission through review and approval
of procurement lists and selected specifications, construction plans and
specifications, contracts, reports and periodic site inspections.

The USAID/Bolivia Engineering and Transportation Division will have
primary monitoring responsibility within the Mission. The Office of
Capital Development, the Controllers Officc and the Regional Legal Advisor
will also assist with monitoring as appropriate.

Annual review meetings will be held between Mission personnel aud
representatives of ENDE, DINE, ELFEC, CRE, and GOB ministries. These
meetings will review the current status of rate structure, and return on
rate base, construction of IDA financed generating capaicty in Santa Cruz,

and physical progress of the project, The nature of the social and economic
evaluation process to a great extent establishes the periods for subsequent

evaluations. While more or less annual evaluations could be made, it is felt
that morc meaniugful evaluation can be made at the end of the construction
period and two years after the completion of the project.

. Reports

1. Audited annual fTinancial statements will be submitted yearly to
USAID/Bolivie {or ENDE, CRE and ELFEC.

2. Quarterly chipping and financial reports will be requirss Zw--~ TI7TI,
3. Monthly progress reports will be required from the consulting
engineering {irms and from the technical assistance advisors.

4. Other wports which may be required as appropriate will he specif'icd
in implementation letters.

F. Evaluation

1. Although it is generally accepted that rural electrification does
provide many benefits in the social and economic development of a country
there has never been a definitive evaluation of those benefits. Con-
sequently, early in 1972, AID initiated a long range study to develop a
methodology for determining the social and economic impact of rural
electrification in a developing country. AID has contracted with the
University of Florida to carry out the first phase of this study. Studies
have been completed in GCosta Rica and studies arc now under way in Colombia
At the conclusion of these two studies, it is expected that a methodology
for cstablishing base line information will be developed and ready for
application in other developing countries.
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2. The University of Florida team is under the dircction of Dr. James
Ross who prepared, as an NRECA consultant, the economic report in support
of the sub-projects in the Santa Cruz and Cochabamba areas. Because of
the inter-relationship of the AID sponsored University of Florida evalu-
atipn study with the study in Bolivia, Dr. Ross,to the extent possible,
included information in the Bolivia study to allow a base line to be
established. However, the conclusions to be reached in the first phase
of the overall AID study may make revision in the Bolivia data desirable.
If such revisions are needed the cost should be minimal, possibly not
more than two man months of service by a U.S. consultant who would enlist
and utilize local sources of cxpertise such as university personnel in-
terested in such vesearch,

G+ Conditions and Covenants

In addition to the standard conditions and covenants of A.I.D.
lending, the conditions below will be included in the Loan Agreement,

1. "Prior to any disbursement or the issuance in any c?mmitme?t
documents under the loan, AID shall have received and reviewed, in
form and substance satisfactory to AID, evidence that thg rates in
effect in the CRE and ELFEC systems are adequate to provlde a.return
sufficient to cover operating costs, maintenance, administration, taxes,
assessments, depreciation and a positive rate of rcturn on the rate

base.

& Prior to any disbursement for construction costs under the loan,
¢1ID shall have established the information base and method?logy necessary
for adcquately assessing physical progress and related socio-economic
benefits of the respective sub-projects.

3 The loan shall be subject to such other terms and conditions
as AID mpy deem advisable.
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SECTION IV. ENVIRONMENT

Environmental Determination

The USAID Cepital Assistance Committee has determined that this proposed
project docc not have significant adverse environmental impact for the
following reesons:

a. The electrical service provided will be largely to private
homes for domestic use with negligible impact on the environment.

b. To the exvent that the service stimulates the growth of industry,
it will be in industries small by the standards of more developed
countries, with relutively limited potential for pollution, and il will
be dispersed in less densely populated areas such that the environment
can better absorb the impact without notable damage.

c. To the extent that the service stimulates the growth of agri-
culture 1t will be primarily by facilitating irrigation with beneficial
environment 1mpact. By promoting the cultivation of land more appropriate
for agriculiure it should tend to attract campesinos away from the erosion
producing dry farming of the marginal highland slopes.

d. To the extent that the electric transmicsion and distribution
lines Lhemselves may be viewed as unsightly this must be considered a
relatively low price for the quantum of economic and social progress
involved.
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SECTION V - IR§UE

1. Project Reliance upon Proposed World Bank Group (IDA) Loan

A $6.0 million IDA loan to ENDE has been proposed by the GOB for
power generation and transmission in Santa Cruz, transmission and
substation exteusions in the Cochabamba area, and provision of
consulting services. Scheduled for completion by November 197k,
the IDA project will provide 16 MW of electrical generating capacity
in Santa Cruz and s 69 KV transmission line from Santa Cruz to
Montero. The CRE sub-project in the Santa Cruz ares has been
developed in close coordination with IDA officials during their
field trips to Bolivia as well as in Washington. The IDA financed
facilities wiil be used to provide required electrical power for
the planned CRE distribution lines. At the same time, the IDA
project depends upon the CRE sub-project for much of its power
consumption. The two projects are therefore complementary and to
a large degree mutually dependent.

The IDA project as contemplated for the Cochabamba area should
have no significant effect upon the ELFEC sub-pwoject, since adequate
generating capacity now exists.

The IDA froject has proceeded on schedule. Eoth CRE and ELFEC
have recently instituted rate increases which had been urged by
IDA. The prcject is in the final stages of preparation. No major
problems are foreseen to delay authorization of the project by the IDA
Board of Directors by May 1, 1973.

IDA is simulteneously preparing a $4.5 million loan to expand Bolivian
Power Corporation services to the La Paz area. Rate increases which
IDA feels arce necessary have not yet been instituted for La Paz.

IDA would prefer to approve all their electrification projects
simultaneously, and it is possible that delay in approval of the

La Paz project could affect the Santa Cruz/Cochabamba project.

Prudence dictates, therefore, that conditions precedent to dis-
bursement be established which require authorization and- subsequent
progress in construction of the IDA financed generating capsacity in
Santa Cruz. Tliose conditions will state that "Prior to any disbursement
or the issuance of any commitment documents under the loan, A.I.D.

shall have received, in form and substance satisfactory to A.I.D.,
evidence that the International Development Association (IDA) has duly
authorized a lecan to Bolivia for constructing additional ENDE generating
capacity in the Santa Cruz area adequatc to meet the requirements of

the CRE sub-project."
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CERTITICATION PURSUANT TO SECTION 611 (e) OF THE

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Edward W. Coy, the principal off'icer of the Agency for Inter-
national Development in Bolivia, having taken ito account among
other factors the maintenance and utilization of prnjects in
Bolivia previcusly finenced or assisted by the United States, do
hereby certifly that In my judsement Bolivie has both the financial
capabili®y &g hwwem resources capability to eifectively maintain
and utilize the ~anitel assistance project: RURAL ELECTRIFICATION.

This cervitneation is baseda, Inter alia, on the Government of
Bolivia®s zud the Buprees Hacional de Electricidad?'s performance
in the exccution or en clectrical generation, transmission and
distribution project financed by A.I.D. Loan 511-L1-031,

Lot k&,

Edward W. Coy
Director USAID/Bolivia
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L272

La Paz, December 27, 1972

Mr. Edwerd W. Coy
Director
USAID/Bolivia

la Pez

Mr. Director:

By means ot the present letter, we are pleased to relterate, on behalf
of the Repubiic of Bolivia, our credit request for TEN MILLION EIGHT
HUNDRED THOUSAND 06/1C0O UNITED STATES DOLLARS (US$ 10,800,000.00),
wnich wes inicinlly submitted to USAID by the Ministry of cnergy

and Hydrocuarbors for the Rurel Electrification Programn.

The jovernme:nt of Doliv.s would be the Borrower and the sub-borrowers
. . ’ ’ _

the enterpriscas: Tooperastivd Rural de Electrificacion,(CRE) of Saunta

Cruz aad Fapre- o de Lueoy ofaerza (ELFEC) of Cochabamba.

The eub-lorns, =oferred wo sbove, will be granted by our Government,
on the sam- cenditioas 43 those set forth by USAID, except for a small
interest éivtorentlal to be wstd exclusively to cover the waministraetion
costs of tr: orolort.  To this connection we must point out that the
administratic. eupervisics and control of the loan would be entrusted
Lo Bapresn DLolonal dn Sleetrificacion (EN E), an institution with
crond oypertoulo in this Type of operations.

We veuld cue 31y appreciacc your giving prompt consideration to the
study of the sceond ssage foc the Rural Flectrification Program, which
in princinle would cover ihe depertments of Oruro, La Paz, Sucre,
Potosi and Porida.

Plense brensmit tne preseat request to the corresponding officers in
AID/Mashirgaton.

Sincerely yours,

{signed) Lic. ivis Redregal Rodo {aigned) ¥ag. Julio Prado Salmon
“inicter off Finaooe Minister Secretary of
Vice-President of the Wational Economic and
watlonal Feoncmic and Planuing Council

Plenning Council
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CHECKLAST OF STATUTOLY CRITELIA

(Alllence for Prorress)

The following abbreviations are useud:

FAA - Foreimn hssistance hct of 1961, as amended.
App.- Foreign Assistance and Related Agencies Appropriations Act,1972.
MMA - Merchant Marine Act of 1936 as amended.

COUNTRY PERFORMANCE

al ‘e 4 1 N
Cointry Goals

el (n)

Degerlte extent Lo which country lo:
(1) el appropriate efforts Lo
inerense 1ood production and

improve soeans o1 food storage nnd
distribation.

() cCreating a favorable climate
for Toreirn and domestic private
enterprise and investment.

(3) Jrerencing tee publicts
role in the aevelopmental
PI'OCESS,

(4)(a) Allocating avsilable
tadgetury eosources to deve-
lopment.,

efTorts with respect
production, storage, Hnd

distribution. AID Loan 511-L-0Ck2
will contribute to these efforts.

The GOB program emphasizes
creation of a favorable climate
for selected foreign and
domestic private enterprise and
investment. They are seeking
special exemptions within the
Andean Common Marke: for
certain investments.

i govertaent conbtinues to
Lune an wsctive role in the
developmentul process, and
in :

pupular purticipution.

ULl Lo Lnerreune

SO

The Goverrnment appears to e
allocating @s much as it is
able to develonment.



(b) Diverting such resources
lor wmecessary military ex-
penditare (See also Item fo. 16)
and intervention in atfalrs
of other #roc anl independent
natioms. (See also Item No. 1),

(5) Willing bto contrivute funds
to the project or program.

(6) Making economlc, soclal

and nolitical reforms such us

tax colluctlon lmprovements

and chamg=o in land tenuvre
arrungements And marlng progress
toward resrect for the rule of
law, Treedo of exrression and
of “he press and recuynilzing the
importance of indlvidual Treedom,

initiative, sad private encerprise,

(7 Aawerice o tie principles
. N A — 4 .

ol the Act ol Bogota and Charcer

ar Pasts dol st

() Abaese g Lo repatriate
capliair Livestad in other
couantries by it own citilzens.

(0)  Otuereise responding to the
vital oronomice, nolitiecal, and
scoial concerns of Lis neople

et Jemensurobing oo clear
detrrninat Lon o tuke effective
self-help measures.
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The government does not
make unneeessary mallitary
expenditures and does not
intervene in the affairs of
other nationr.

GOR contribution consists of
support for ENDE and other
particivating agencies. GOB
is unavle to provide substan-
tvial funding for the nroject
per se.

The government is making
these eflforts,.

The governmenrt adheres to
these principles.

Bolivis nos wreged repatriation
of capital invested in other
~ibries by its own

¢itizens, 2nd is considering
setive peasures to accomplish
sueh repatriation.

Phe governme:nt anpesrs Lo
be doing this in an
increasingly effective
manner.,









11,

12,

15,

I the country if in arrears, wWere
sueh arrcarare taken into account
by the AID Administrator in
determiring the current AID
Operating Ycar Budget?

FAA. 620(a). Loes recipient
country rwrnish assistance to Cuba,
cr fail to toke appropriate steps
to prevent ships or aireraft under
its flay {rom carrying Cargoes

to or Trom Cuba?

PAA, &20(n).  If assistance 1s to
o ooverie, i, has Seoretary of
State debLorminzd that it is not
controllrd i the international

Comrunist wovemnent,

Tn Y AT .
Fhse CEuil),  do reciplent country
4 comunist uuuut-).

ggg}}), Ie coeclirient country

in any wuy luvobvea in (a) subversiou
of, ov militory aggression against,
e Uells or any country receiving
U,5. err, or (b) the plamning
ni suck 5wl aggression?

PR
ey
Hualt

wersion or

aonsh

FAA, 600(n,,  Dozs cuciplent country
furnish oots vo North Viet-lam or

perait suius or alresafs under its
Lage LO Ccunry carpoes te or from

Morth Vidt -t

FAA, NA1. e the eovernment of

e Lpdend cniled to take

nleqguat Blps y retant narcotic
AL . ver sontrolled sub-
stanens (&E ﬁv“Lned by the Compre-
hensive Drap Anuge Pravention and
ConbroLl Act of .9(0) produced or
processed, in wrole or 1n pars, in

sich countwy, or Ltransported

throuph saen conntry, from bulng

cold illexslly within tne Jurisdiction
of sueh country to U.S. Government
personnel or thelir dependents, or

from entering the U.S., unlawfully?

UNCLASSIFIED
ANNEX I
Page7 ol 18

No, the recipient country
does not furnish assistance,
nor fail to take appropriate
steps to prevent ships or
aircraft under its flag from
carrying cargoes to or from
Cuba,

Bolivia is not controlled by
zhe international Communist
movencit according to the
Secretary of State.

Nuo. Dulivia coes not have a
Communist government.

No. Bolivia is not engaged
in these activities,

No, the recipient country
does not furnish goods to
North Viet-Nam nor permit
ships or aircraft under its
flag to carry cargoes to or
from North Viet-Nam.

The GOT is actively cooperating

with USAID yputlin catety cdvisers,
BNDD representatives and other

international. agencies to taxe
such steps &s may be necessary
to control drug traffic in
Bolivia,
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LOAN AUTHORIZATION

Provided from: Alliance for Progress Funds
BOLIVIA: Rural Electrification

Pursuant to the authority vested in the Deputy U. S. Coordinator,
Alliarce for Progress, by the Foreign Assistance Act of 1961, as
amended, and the delegations of authority issued thereunder, 1
hereby authorize the establishment of a loan (''Loan'"), pursuant
to Part 1, Chapter 2, Title VI, Alliance for Progress, to the
Government of Bolivia @Borrowar!) of not to exceed fonr miliior
one  hundred thousand United States Dollars ($ L4, 100,.000) to
assist in financing the United States dollar and local currency
costs of the Rural Electrification Program administered by the
Empresa Nacional de Flectricidad S. A. (ENDE). The Loan shalil be
subject to the following terms and conditions:

1. Interest and Terms of Repayment

Borrower shall repay the Loan to A.L.D. in United
States dollars within forty (40) years from the date of the
first distursement under the Loan, including a grace period
not to excced ten (10) years. Borrower shall pay to A.l.D.
in United States dollars on the outstanding balance of the
Loan interest at the rate of two percent (2%) per annum
during the grace period and three percent (3%) per annum
thereafter,

2., Other Terms and Conditions

(a) Goods, services (except for ocean shipping) and
marine insurance financed under the Loan shall have their source
and origin in Bolivia and countries included in Code 941 of
the AoI.De Georgraphic Code Book. Marine insurance may be
{inanced uader the Loan only if it is obtained on a competitive
basis and any claims thereunder are payable in freely con-
vertible currencies. Ocean shipping financed under the loan
shall be procured in any country included in A.J.D. Geographic
Code 941.

(b) United States dollars utilized under the Loan
to finance local currency costs shall be made available
pursuant to procedures satisfactory to A.I.D.
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(¢) Prior to any disbursement or the issuance in any
commitment documents under the loan, AID shall have received and
reviewed, in form and substance satisfactory to AID, evidence
that the rates if effect in the ELFEC system are adequate
to provide a return efficient to cover operating costs, main-
tenance, administration, taxes, assessments, depreciation and
a posiilve rate of return on the rate base.

(&) Prior to any disbursement for construction costs
under the loan, AID shall have established the inf-rmation base
and methodology necessary for adequately assessing physical
progress and related socio-economi¢c benefits of the respective
sub=projects.

(¢) The loan shall be subject to such cother terms and
conditions as AJD may deem advisable.

“Deputy U. S. Coordinator
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3, ENDE - PERSONNEL CURRICULUM VITAE

a. Ozcar A. Morales M.

Fducation: Mechanic Engineer and Electrician

Professional Experience:

-ENDE Genera' Manager, July 1971 up-to-date

-ENDE Operations Under-Manager, 1969/1971

-ENDF Coordinator and Directorate Secretary, 1965/1968
-Corpcracién Boliviana de Fomento, La Paz, Bolivia,

Engineer {rom Engineering Division, 1960/1964

-Scciedad Boliviana de Ceme¢ nto, La Paz, Bolivia. Chief,
Flectrical Shop in Viacha, Jan/July 1960

-Compafifa Introductora de Buenos Aires. Jefe Técnico de la Fa-
brica Beneficiadora de Sal, San Luis, Argentina, 1956/1959

b. Bernardc Abela Ruiz

Fducation:-Electro-Mechanic Engineer, Universidad Nacional
de La Plata, Argentina

Professional Experience:

-Simultaneously General Manager from ELFEC S. A. and Chief,
Studies and Projects Division from ENDE, 1962 up-to-date
-Corporacidén Roliviana de Fomento, Chief, Energy Division,
1960/1962

-Metropolitan Vickers Co. Ltd. (Now Associated Electrical
Industries), 1958/1960

-Scolarship awarded by Instituto Cultura Hispinica for workirg
in "Union Fléctrica Madrileda", Madrid, 1957/1958
-Corporacidén Comercial Boliviana S.A. (COBANA), ([lectrical
Division), 1956/1957

Corporacién Minera de Bolivia (COMIBOL), 1953/195¢

Private electrical works, 1951/1953

¢. Claude Bessé Arze

Fducation: -Electro-Mechanic Engineer. Universidad Nacicnai
de Cbérdoba, Argentina

Professional Experience:

-ENDE from 1963 up-to-date
-DINE, as Engineer for the Studies and Projects Department

d. Eduardo Rodriguez Arauco

Fducation: -Flectro-Mechanic Engineer. Facultad de Ingenicria
de L.a Plata, Argentina

Professional Experience:

-ENDE, 1963 up-to-date

-YPFB, Instruments Engineer, 1962/1963.
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a. Dante Pavisich Ribera

Education: CIVIL ENGINEER

Professional Experience:
-Coopzrativa Rural de Electrificacidén Ltda. CRE

General Manager - 3 years
-Ministerio de Planificacién - Minister - 10 Months

-Comité de Obras PGblicas - President - 2 years
-Ministerio de Fconomia - Advisor -1 year
-F4bricas Abrasivos (Brasil), Manager - 4 years

b. Guido Entrambasaguas Garrdn

Fducation: AUDITOR

Professional Experience:

-Administrative Chief - Cooperativa Rural de

Flectrificacién Ltda., "CRE"

-Economic Advisor - Ingenio Azucarero "San Aurelio” S. A.

-Chief of Accountants - Cia. Industrial Azucarera San Aurelio S.A.
-Auditor Arca No.l - Banco Agrico’a de Bolivia

-Deputy Manager and First Accountant - Cia. de Teléfonos
Auiomiticos Sucre S. A.

¢. Guillermo Aguilera Ramirez
Fducation: FLFCTRIC-MECHANIC TECHNICIAN

Professional Experience:

-Operations Chief - Cooperativa Rural de Flectrificacibén Ltda.
"CRE'" - 20 months

-Assistant Operations Chief - Servicios Fléctricos Santa Cruz
"STLSAC" - 2 years

-Superintendent Power Generztion Plant Maintenance -
Bolivian Power

d. Ronald Mariano Paz Dittmar
Education: FELFECTRIC ENGINEER

Professional Fxperience:

-Cooperativa Rural de Flectrificacién Ltda. CRE - Flectric
Fngineer - From January 6, 1971 up todate

-I'mpresa Nacional de Electricidad - Departamento de Trans-
mizidn de la Sub-Gerencia de Operaciones

. Calixto Orlando Galarza G.

Education: MECHANIC ENGINEER - ELECTRIC

Professional Experience:

-Cooperativa Rural de Electrificacion Ltda. CRE - Departamento
de Ingenieria from March 1972 todate

-Empresa Nacional de Electricidad - Depto. Filectromecinico,
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7. ELFEC - PERSONNEL CURRICULUM VITAE

a.

d.

Orlando Joffre D.

Fducation:--ELECTRICAL ENGINEERING degree from C.rd..na
University, Argentina, 1954
Master of Science in Electrical Engineering from
Purdue University, U.S. A. 1956

Proiessional Experience:
-General Manager of ELFEC since 1964
-Superintendent, Technical Division of ELFEC: 1963 /1964
-Head of Flectrical Dept. Empresa Minera San José,
COMIBOL, 1960/1963
-Head of Flectrical Dept. Siglo XX, Empresa Minera Catavi
COMIBOL, 1957/1960
-Engineer, Transmission Dept. of Cleveland Flectric Illuminat-
ing Go., Cleveland, Ohio, U.S. A. 1956/1957

Federico Lucero B.

Fducation: -Degree in ELECTRO-MECHANICAL Engineering
from Cérdoba, University of Argentina

Professional F'xperience:

-Chiel of the Technical Division - ELFEC, since 1971

-Supervisor, Transmission & Distribution - Santa Cruz Praject

1969/1970

-Maintenance Engineer in Santz Cruz - 1968/1969

-Fngineer in charge of construction, ELFEC, 1967

Augusto Quiroga Hurtado

Fducation:-National Certificate of Accountant from Bucheon
Institute of Commerce - Cochabamba
-Special Studies in Administratior and Maragement 0
the "Centro Boliviano de Productividad industrial’™,
"Insgtituto de Administracibén Piblica' and "Centr
de I'studios Empresariales'.

Professional Fxperience:

-Chief of the Administ ration Division - ELFEC

-Chief of Accountants - ELFEC

Carlos Ulloa N.

I'ducation: -Degree in Electrical Engineerin from San Andrés
University, La Paz-Bolivia, 1969
-Specialist on Electronic Data Processing Systems,
South American School, IBM - Argentina, 1966.
Professional Experience:
-Chief of Rural Flectrification, F_‘LFEC/F.‘NDE, since 1972
-Flectrital Enginecr, Rural Electrification, FLFEC/ENDE $70,/197:

Oscar Salinas

Fducation: -Degree in Flectrical Engincering from the Technital
School of Engineering, University of Barceiona,Spa.i

Protessional Experience:
-Flectrical Engineer, Rural Flectrification FELFEC, since 1572,
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9. DINE - PERSONNEL CURRICULUM VITAE

. a. Roger Levy Sanjines
Fducation: -Flectro-Mechanical Engineering - Universidad

Mayor de San Andrés

-Fconomic Development Course by CEPAL

-Training in a Factory - Belgium. ACEC Factory
-Training in Ecuador - Preparation and Evaluation of
Projects

Professional Experience:

-Direccidn Nacional de Flectricidad - Chief Division of Standard:
Regulations and Concessions - 1969 to present

~Banco Industrial - Deputy Chief Technical Division 1966 -1669
.Direccién Nacional de Electricidad - Project Engineer, 1863 -196¢
-Junta Nacional de Planificacién: Projects Evaluation, 1962

" b, Renfn Arce M.

Fducation: Fcole-Plytechnique Federale - Suiza -Flectric Engineer

Professional Experience:

-Direccién Nacional de Flectricidad - Chief Division and
Director - Fare Division

-Motor Columbus S. A. - Design Engineer, 1970-1971
-Prudencio Claros y Asociados - Ingenieros Consultores -
Project Engineer - 1969

¢, jorge Zamora Mujfa

Fducation: -Civil Engineering - Universidad Técnica de Oruro

Professional Zxperience:

-Acting Under -Secretary - Ministerio de Energia e Hidrocarburas
on loan fram the Direccién Nacional de Electricidad

-Direci-r - Direccién Nacional de Flectricidad, 1967/197]

-Chief of Fnergetic - Secretarfa de Planificacidn, 1962 -1967
-Director -Engineer - Fébrica de Cemento - Sucre, 1953-1%56G.
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~INTCAL DESCRIPTION OF THE PROJECT.

Tne physical aspects of this project are the construction of transmission,
substation, distribution and service facilities to provide electricity

tc the rural and sub-urban areas in the vicinity of tie cities of Ccchs.-
Yemba and Santa Jruz, two of the most populated areas of Bolivia %that are
much lacking and desirous of electric service. Supporting facilities

and equipment will be provided such as vehicles and work equipment znd
tools. 1Included also are office and warehouse buildings for the Santa iz
sub-project.

kach project description is as follows:

a. Santa Cruz

In Santa Cruz, CRE operates a system that provides electric distribu-
tion to the city of Santa Cruz and to the rural areas of Warnes, Montero,
Portachuelo, General Saavedra and Mineros to the North of Santa Cruz.

"he primary syslem operates at 10 KV delta while the rural distribaticn

s & th.h/24.9 KV ungrounded wye. The proposed sub-project consistiz ct
the extensicn »f the 14.L4/2k.9 KV rural system into presently unserved
areas, ccrrection of low voltage conditions existing in the 10 KV del%a
urban system by converting the sub-urban 10 KV circuits to lh.h/Qh.9 K
wye, installation of neutral conductor on the presently ungrounded

14,4 /24,9 KV circuits and replacing of 30 three-phase distribution trans-
formere in the rural communities to increase the present 20&/353 saconda-;
vo. tage Lo the standard 920/380 volts.

v addibicn bt the extensions and improvements tc the phyvs: el plant,
fusds are provided for headquarters and warchouse buirdings, additicral
vehieles, commuai ations ejulpment, liaewan's tools and offize sjulpmest.

mhe new digstribution facilities will have a capacity to serve ar exps:wzd
14,000 residential, 11,000 farm, 900 rmall commercial and 1,700 large
ccmmercisl-inaustrial consumers ten years hence. In addltion it can zzrve
an expected 1,000 irrigation systems and 30 street lighting systems, to7sl-
ing 2,250 street lights.

The sysvemw 18 designed according to U. S. utility practice which prevides
cirsuit capacities for loads expected during the first 10 years cf opers’:
Voltage regulation studies show that the system design will provide veolteg2
regulaticn at ends of circuits well within the 6% allowable by good utility
opevating standards. With the use of voltage regulations the circuit
capacity can be increased to meet load reguirements after 6% ragala*ti:sr

has been reached.
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The three-phase primary conductors will be standardized at #1/0 ACER phass
wir~ and #4 ACSR neutral wire. For tap lines #4 ACSR for both primary and
neutral wires will be used unless specific loads require larger size wire.
Secondary circuits will be either #1/0 ACSR or #4 ACSR depending on the
projected loads to be served by the particular secondary circuit. Service
drops will be ACSR duplex and quadruplex conductors.

Transformers will be of U. S. stendard design to provide 220/380 volts
secondary utilization voltage.

The CRE system will be sectionalized by use of automatic oil circuit
reclosers to reduce circuit outages to a minimum.

The electric distribution facilities included in the loan consist of the
following:

L’ff_ 640 Km 1k.4/24.9 KV three-phase line
p o 252 Km 1h.4 XV single-phase line
70 __ 210 Km 220/380 volt secondary line
%C@f 86 Km 220/380 volt secondary underbuilt
EgPi 2,250 Street light installations (30 systems)

Y
’46%0 e 14,000 Interior house wiring installations

ENDE is presently providing power to CRE from the 13.2 MW gas/diesel gener-
ating plant. The CRE 10 KV urban system connects to the plant while its

14,4/2k.9 KV rural system is served from an ENDE 69 KV transmission line to
to Warnes where an ENDE 69 KV - 1h.k/2L.9 KV 5000 KVA substation is located.

ENDE is extending its 69 KV line 25 Km from Warnes to Montero with other
firancing and CRE is extending this same 69 KV line 50 Km further, from Mc--

-

tero Lo Buena Vista with funds provided by this loan.

The 69 KV trarsmission line will be built on stesl and concrete poles,
rteaductor will be ACSR with static wire.,

Substaticis will be of standard design built in a fenced area and follcwirg
REA standards for grounding. The structures will be either wood or steel,
with gang operated disconnect switches on the high-voltage side, oil circuit
recicsers o the low-voltage side, lightning arresters on both high and low.
voitage sides and KVAR metering on the outgoing lines. Transformers will o=
either three-phase automatic tap changing under load or single-phase with
single-phase regutators to provide regulated bus-voltage.

The CRE 69 KV transmission and substations will consist of the following:

50 KM 69 KV line

1 10,000 KVA 10 KV - 69 KV substation

1 15,000 KVA 10 KV - 1k,k/24,9 KV substation
2 5,000 KVA 69 KV - 1h,b/2Lk,9 KV substation
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i22 Km  1k.L/24.¢ KV three-phase line

262 Km 14.4 ¥V single-phase line

107 Km 220,380 volt secondary line

214 Kn 220/380 volt secondary underbuild line

740 Street 1ight instsllation (25 systems)
5000 Imterior honse wiring installations

1 5000 KyA 119 KV - 1k.b/2h.9 KV substation

1 10000 XvA 115 Kv - 1. k/2k.9 substation
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TOTA:

A7 Lcar.
Ferelga Leesd Total Local
Excherge ourrsv.ey ATD Loan Contributior.

2,932,860 1,075,51C
CRE 5,058,322 1,672,908

8,051,182

Percent
of Project 67% 23%

Jost

4,068,770

6,731,230
10,800, 000

90%

b.

MAJ.R TOMPONENT COF PROJECT COSTS

Y, 522,047

7,508,150

i2,022,528

an
- Hem

LT T

—

" . - - .
*. Tramsmission

2. Sutstauicos

- P At

[ 3 . -r
e JE S -

i
Lr. Feo iities aia
Lpuipmert

. Ergireering

p
6, leotingercy

7. Ta-hnisal Assistance

Coch&abambes,

ELFEC

250, 000

2,842,670

215,500

309,267
351,333

100,000

Santa Cruz
CRE T Tal

LYP RS

523,900 RPN
hli2 700 692,700
4,073,150

406, 000 622,700
529,979 RPN

96,823
150,000 250,000
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-, LOMAT, CURRENCY AND DOLLAR COST EREAKDOWN.

ATID Lcar.
Local

Item Dollar Costs Local Costs Contributions Total
Materials 6,352,083 648,144 267,500 7,267,727
Construction 1,1k2,233 200, 000 1,342,233
Vehicles and
Equipment 421,500 - - 421,500
Buildings, Furni-
ture and Land 50,000 150,000 - 200,000
Engincering 335,687 503,530 148,533 987,750
Tertipgercy (h1,912 304,911 - 246,827
Tachnarel
fagistagroe 250,000 - - 250,007
Frject Administ.
‘ENDE Project
Courdin Expenses) - - 350,000 350,000

Interest during

~onstructicn - - __256,k95 __ 256,495
TITAL 8,051,182 2,748,818 1,22%,528 12,022,528
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DETAILED PROJECT CCSTS.
C. R. E.

ITEM F/c_(us$) L/c(Us$) TeTal (Us$)

A I.D. Loen Funds

TRANSMISSION
a. Right of way clearing 11,725 11,725
b. Poles, towers and fixtures 45,500 P. 165,000
221,8
L. 11,375 o1
¢. Overhead Conductors 200,200 100,100 300,300
Sub-Total 245,700 288,200 533,900
SUBSTATIOND
a. R/W Clearing and Preparation 30,000 30,000
b, tructures 50,000 20,000 70,200
¢. Conduit, wiring & busses 10,000 10,000 20,000
d. Protective & Auxiliary Equip-
ment 32,700 5,000 37,700
e¢. Switchgeer 15,000 5,000 20,000
f. Transformers 215,000 15,000 230,000
g. Regulators 30,000 5,000 35,000
Sub-Total 352,700 90,000 L2 700
DISTRIBUTION
8. Right of way clearing 5,326 5,326
h. Poles, towers & Fixtures 955,449 P. 190,182 1.48% 67
L. 239,000 3355505~
. Overhead «onducters 566,250 b1, 5L8 ~07, 798
. Line transformers 731,638 22,106 753,75k
v, Services 135,302 3l 7L 169,477
I'. Meters 286,960 18,56k 305, 524
f.  Tmside house wiring 270,507 19,608 290,15
h. Sectionalizirg Devices 128,800 1,680 120,450
i. Street lighting 45,500 13,650 _ . 99:150
Sub-Totel 3,120,406 685,835 3,806,241
P. = Poles

1w un

L. Labor
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ITEM F/c_(Us$) L/c (us$) TOTAL {J5$)
GENERAL
a. Office Buildings & Warehouses 110,000 140,000
b. Office Furniture & Equipment 50,000 6,000 56,000
c¢. Transportation Equipment 130,000 130,000
d. Tools and Work Equipment 10,000 10,000
e. Shop Equipment 35,000 35,000
f. Communications Equipment 35,000 35,000
Sub-Total 260,000 146,000 406,00
IMPROVEMENTS AND REPTACEMENTS
a. Install Neutral Conductor 11,680 8,320 20,000
b. Install Grounas 1,000 1,000 2,000
c. Replace 204/353 Volt Transformers
with 220/380 Volt Transformers 34,419 4,950 39,369
d. Replace 10 KV trensformers with
14.4 KV transformers 200,000 5,530 205, 580
Sub-Total 2l7,099 19,850 266,949
EN3INEERING 211,980 317,970 523,550
o NTINGENCY 470,437 125,053 595,490
TECHNICAL ALUIOTANCE 150,000 15¢, 000
Sub-Total AID Loan 5,058,322 1,672,908 6,731,230
LOCAL CONTRIBUTION
INTEREST DURING CONSTRUCY'ION 156,175 156,175
ENDE PROJECT ADMINISTRATION 225,000 225,000
EN-VINEERING 95,986 95,986
MATERIAT, HANDLING 172,000 172,000
RIGHT OF WAY PROCUREMENT & LAND RIGHTS _120,000 120,000
Sub-Totel Local Contribution 769,161 769,161
TCTAL PROJECT COST 5,058,322 2,hL2,0n9 7,500,391
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E. L, F, E. C,

ITEM F/c(us$)  L/c(us$) TOTAL(USS)

A,I,D, LOAN FUNDS

SUBSTATIONS
a. Land and Land rights
h. Structures 25,000 5,000 30,000
¢. Conduit, wiring and busses 5,000 3,000 8,000
d. Protective and Auxiliary Equip-
ment Lo,500 5,000 45,500
e. Switchgear 13,000 5,000 184000
f. Transformers 141,000 7,500 148,500
Sub-Total 22k,500 25,500 250,000
DISTRIBUTION
a. Right of Way Clearing 5,165 5,165
b. Poles, towers end fixtures 486,934 L. 121,734
P. 293,062 901,730
¢. Cverhead conductors 231,496 57,87k 289,370
d. Line Transformers 643,011 71,kbs5 71k, k56
e. Services 122,890 61,bl5 184,335
f. Meters 237,247 40,867 278,114
g. Inside house wiring 81,600 14, k00 96,000
h. Sectionalizing Devices 13,500 1,500 15,000
i. Street Lighting 45,000 13,500 58,500
Sub-Total 1,861,678 680,992  2,5L2,670
CENERAL
a. Transportation equipment 129,000 129,000
b. Tools and work Equipment 15,000 15,000
c. Ccmmunications equipment 31,500 _31,500
Sub-Total 175,500 175,500
P. = Poles

L. = Labor
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ITEM F/c(us$) L/c(uss) TOTAL(US$ )
IMPROVEMENTS AND REPLACEMENTS
Add neutral conductor, Install ground
wires and driven grounds to suburban
area 200,000 100,000 300,000
Sub-Total 200, 000 100, 000 300, 000
ENGINEERING 123,707 185,560 309,267
CONTINGENCY 271,475 79,858 351,333
TECHNICAL ASSISTANCE 100,000 100,000
POLE TRFATING PLANT 36,000 l, 000 L0, 000
Sub-Total AID Loan 2,992,860 1,075,910 L, 068,770

LOCAL _CONTRIBUTION

INTEREST DURING CONSTRUCTION 100,320 100,320

ENDE PROJECT ADMINISTRATION 125,000 125,000

ENGINEERING 52,547 52,547

MATERTAL HANDLING 95,500 95,500

RIGHT OF WAY PROCUREMENT LAND

RISHTS 80, 000 80,000
Sub-Total Local Contributions 453,367 453,367

TGTAL PROJRST COST 2!22,860 1,529,277 L, 522,137

o s i &, Al
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L., UNIT COST ANALYSIS

Main 3¢ Feeders
3#1/0 ACSR - 1# Lt ACSR

&. BASE CIST PER KILOMETER
1k.4/2h.9 KV

US$/Unit Extended Us$
Quantity Description Material Cost Material Cost Labor Cost

in 10 m. Pole 18.50 185.00 L€,25
5 12 m. Pole 23.00 115.00 28.75
9 yc-1 31.66 284 .94 Tl.c4
3 vVC-2 66.47 199.41 49.85
1 VC-3 48.13 48.13 12.02
1 vCk-1 9k b7 ol L7 23.62
1 vc-8 115.28 115.28 28.82
3000 m. D-1/0 ACSR 0.20 600.00 150.00
1000 m. D-4 ACSR 0.10 100.00 25.00
5 VEI-2 7.68 38.40 9.60
1 Fo-2 12,51 12.51 3.13
3 VE6 -2 15.90 47.70 11.93
1. o2 5.03 55.33 13,82
1 VMR -11 4,83 72.45 18.11
15 YM-10-15 1.23 18.45 L.61
TOTAL 1,987.07 496.77

Combined 2 L83.8L

ot SR R i

Note: All driven grounds are included with equipment instellations and
gecondary dead-ends.

b. BASE COST PER KILOMETER -~--- 3¢ Taps
1k.b4/2k.9 K. L # L4 ACSR

8 10 m. Pole 18.50 148,00 37.00

8 12 m. Pole 23.00 184,00 46.00

L4 vC-1 31.66 126.64 31,66

L \V ol 66.47 265.88 66.47

2 VC-3 48.13 96.26 2L.07

2 Vol -1 gl b7 188.94 L7.2k

L Ve -7 68.41 273.64 68.41

? ve-8 115.28 230.56 57.64
LOOO m. D-LACSR 0.10 400.00 100.00
8 VEI-2 7.68 6L. Lk 15.36

1 E-2-2 12.51 12.51 2.13

6 VE6-2 15.90 95.40 23.85

20 F2-2 5.03 100.00 25.15
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US$/Unit Extended 3%
Quantity Description Material Cost Material Cost Labor Cost

12 VM2 -11 4.83 57.96 1k, k9

16 VM10-15 1.23 19.68 4,92
TOTAL 2,261.51 565.26
Combined 2,826.87

Ncte: All driven grounds are included with equipment installations and
secondary dead-ends
Quantities are based on 2 Taps/Kilometer

BASE COST FER KILOMETER - 1§ Taps
1k 4 /xV 2# L ACSR
17 10 m. Poles 18.50 31k.50 78.63
R 12 m. Poles 23.90 69.00 17.25
7 VA-1 7.98 55.86 13.97
3 VA-2 16.38 49,14 12,29
2 VA-2 16.78 33.56 8.39
i VA-b 32,47 32.47 8.12
6 VAT 15.69 ok.1k 23.5h4
n Vo6 31.58 31.58 7.90
2000 m, D-4 ACOR 0.10 200.00 50.00
L5 YRI-2 7.68 115.20 28.80
1 £e2-2 12.51 12,51 3.1
15 pz-2 5.03 75.45 18.86
S Vi2-1% 4.83 82.11 20.53
2C V10Tl 0.69 13.80 . 3.b3
TOTAL 1,179.32 294.86

Combined l!hzh.18

Nete: Axl driven giounds are included with equipment installatiors and
secondery desd-ends
Guer*ities are based on 3 Taps/Kilometer

SASE TR ‘SP TRANCTORMERS  am-- 1h.L Kv

1 & INSTALLATIONS
e e e TS T o
Quan‘ ity Deveription Material Cout Labor Cost Tetal Cost
1-5 KvA 7105 106 200,81 20,00 220,80
1-10 KVA TEL05- 7106 222,33 25.00 247.53
1.06 K TINS5 06 275.65 30.00 305.65
1.25 KVA V.2105-V':. 06 344,91 35,00 379.9

-
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US$/Unit Us$ Us$
Quantity Descriptions Material Cost Labor Cost Total Cost
3.5 KVA  VG312-15KVA 601.41 90.00 691.141
3-10 KYA  V3312-30KVA 685.49 105.00 790.49
3-15 KVA  V5312-L5KVA 822.77 125,00 ql7.77
3-25 KVA  V&312-75KVA 1042.88 150.00 1,192.88
3-37.1/2KVA V(312-112.5KVA 1371.99 180.00 1,551.99
3-50 KVA  V3-312-150KVA 1489.63 225,C0 1,714.63
Platform 250,00
3-100 KVA Platform Mount 2600.€5 525,00 3,125.65
3-167 KVA Platform Mount 3456.97 655.00 4,111.97
3-250 KVA Platrorm Mount 4578.40 855.00 5,433.40

Note:

CSP Trancformer unit costs include driven grounds and primary
and secondary jumpers and connectors

Conventional transformer unit costs also include the installation
cf lighting arresters and fuse cutouts.

ZASE T0ST PRR RILOMETER 3 ¢ - 220/380 Volts
SECCNDARY UNDERBUILD # 1/0 ACSR
US$/Unit Extended US$
Quartity Deseription Material Cost Material Cost  Latoer Cost
kG T h 1.17 42,12 10.53%
e I o6 2.07 oh .8l £.22
oo g 2.07 24,84 6.21
3000 m. D-1 /0 ACSR 0.20 600,00 150.07
4 VED 2 7.68 30.72 7.68
L F2-2 5.03 20,12 5.C3
L VM2 -12 6.01 24,0k __6.01
TOTAL 766.68 W9L.E7
Combined 583.35
BAGS 05T PER KILWETER 0 --e- 3 @ - 220/380 Yclts
SE™ ¥DAKY PDERBETLD # L ACSR
36 J -5 1.17 42,12 10.53
12 J -6 2.07 2L.8L 6.21
12 -7 2.07 24, 8L 6.21
3000 m, D-h ACSR 0.10 300.00 75.00
1t VEI-2 7.68 30,72 7.68
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US$/Unit Exterded 1188
Quantitv Description Material Cost Material Cost iabor Jost
Y T7-2 5.03 20.12 5.03
h’ W‘?']—g 6-01 2""0.9& N 6.01
TOTAL 466 .65 116.67
Combined 583.35
BASE {0ST PER KYLGMETER ---- 1¢ - 220 Volts
SECONDARY UNDERBUILD # 1/0 ACSR
12 J-5 1.17 1,0k 3.51
)'l' I.,r - 6 2:07 8.28 2.07
L J -7 2.07 8.28 2,07
1000 m. D-1/0 ACSR 0.20 200.00 50.00
h VFI-2 7.68 30.72 7.68
kKt F2-2 5.03 20.12 5.03
4 VM2 -12 6.01 2k, ol _6.0L
TOTAL 305.48 76.%7
Combined 381, 82
BASE COST PER KILOMETER ———— 1@ -220 Volts
SECONDARY UNDERBIILD # 4 ACSR
1—2 '.\" v 5 1017 lh.ou 3.51
h \‘._r - 6 2-07 8-28 2.(.‘”
L ST 2.07 6.28 2.07
1000 m. D-LACSR 0.10 100.00 25.00
L JET 2 7.68 30.72 7.68
L F2-7 5.03 20.12 5.73
Y YM2-30 6.01 2L, ol 6.0
TOTAT, £05.48 51,37
Combinad 250,65
HASE 38T PER KILOMETER ———- 3¢-220/380 Votls
SECONDARY # 1/0 ACSR
30 10 m. Poles 18.50 555.00 138.7
96 J -5 1.17 112.32 28.08
2k J -6 2.07 L9.68 12.h2
4000 m. D-1/0 ACSR 0,20 800,900 200.00
6 VEI.-2 7.68 46,08 11.52
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US$/Unit Extended us$
Quantity Description Material Cost Material Cost Labor Cost
6 F2-2 5.03 30.18 7.55
6 VM2-12 6.01 ___36.06 9.2
TOTAL 1,629.32 Lo7.3h
Combined 2‘026.éé
BASE COST PER KILOMETER -—-- 3¢ - 220/380 Volt-
SECONDARY #4 ACSR
30 1C m. Poles 18.50 555.00 138.75
96 J-5 1.17 112.32 28.08
2l J-6 2.07 L49.68 12.42
4000 m. D-L4 ACSR 0.10 L00.00 100.00
6 VEI-2 7.68 LE.08 11.52
6 F2-2 5.03 30.18 7.55
6 VM2-12 6.01 __.36.06 __9.02
TOTAL 1,229.32 307.34
Combined 1,536.66
BASE COST PER KILOMETER -—— 1 @ - 220 Volts
SECONDARY # 1/0 ACSR
30 10 m. Poles 18.50 555 .00 138.75
L8 J-5 1.17 56.16 1h4.0h
12 -6 2.07 2L, 8l 6.21
2000 m. D-1,'0 ACSR 0.20 LG0.00 100,00
6 VEI-2 7.68 46.08 11.52
6 F2-2 5.03 30.18 7.55
6 VM2-12 6.01 36.06 9.0
TOTAL 1,1k8.32 287.79
Combined 1.435.41
BASE ~O8T PER KILOMPETER ---- 1 p - 220 Velts
G  INDARY # L ACSR
30 10 m. Poles 18.50 555.00 138.75
48 5 1.17 56.16 1L, ok
12 J-6 2.07 2k.8h 6.21
2000 m. D-l4 ACSR 0.10 200.00 50.00
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US$/Unit Extended S$
Quantity Description Material Cost Material Cost Labor Cest
6 vM2-12 6.01 _36.06 9.02
TOTAL 9u8.32 237.09
Combined 1,185.41
BASE COST OF SERVICE INSTALILATION
Us$/Unit US$ Us
Quantity Description Material Cost Labor Cost Total Cost
100" 2 #/ 6 Duplex 9.53 5.2k .77
100" 2 # U puplex 14,50 7.98 22.48
100° 2 f/ 1/0 Duplex 22,05 12.13 34.18
100° I # 6 Quadruplex 17.95 9.87 27.82
100" b # 4 Quadruplex 27.90 15.35 L32,25
iN0! 4 # 1/0 Quadruplex 41.90 23.C5 El.gs
100° L #3/0 Quadruplex 63.50 34.93 98.43
Note: Materials common to &all 2 Wire Service Installations
2- Split bolt connectors 2 1.7
1~ Swinging Clevis $ 1.33
.- Wire hoider $ 0.l
2- Dead End 2rips $ 0.76
$ 3.97
Materiels commen 1o all L-wire Service Installeticns
Y. opiit belt connectors $ 3.43
1. Swingirg Tlevis $ 1.33
i Wire Holder $ 0.45
2- Dead-End grips 0.96
$ 6.17
BASE WNIT COST OF METERS
US$/Unit US% U3
Description Material Cost Labor Cost Total Cos*

Watthour Meter-Class 100

Socket, Type R-2

20.00
(includes Socket)

3.00

23.00
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US$/Unit Us$ Us$
Description Material Cost Labor Cost Total Cost
Watthour Meter-Class 200
Socket, Type R-2 20,00 3.00 23.00
2 W - 220 Volt - 50 Hz (Includes Socket)
watthour Meter-Class 200
Socket., Type SV-60 100.00 5.00 25.00
3 Element - 220 Volt 50 Hz
Current Transformers
200/5 - 600/5 35.00 3.00 38.00
800/5 40.00 3.00 43,00
Watthour Meter-Class 10 '
Socket, Type SV-60 100.00 5.00 25.00

3 Element - 220 Volt 50 Hz (Includes Socket)

p. BASE UNIT COST OF INTERIOR HOUSE WIRING

Us$/Unit Extended Us$
Quantivy Description Material Cost Material Cost Labor Cost
1 Panel. Box
2-10A Breakers T7.29 7.29
60' #14 TW (nonmetallic
flat) 0.05 3.00
60" #12 T™W (nonmetallic
fiat) 0.06 3.60
60! Staples 0.01 .60
3 Wall Receptacles 0.5k4 1.62
3 Light Sockets with
pull chains 0.90 2.70
18.81 3.00
21.81
g. PASE CI3™ FOR PUBLIT STREET LIGHTS
US$/Uni.. Us$ V5§
Description Material Cost Labor Cost Total Cost
BPCo. standard Suburban street
1light fixture 50/100 W Incandes-
cent Cast Base Acrylic Reflector 10,00 5.00 15.00

Support Arm
Photo~electric cell 5.00 5.00
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DESIGN CRITERIA.

a. Transmission and Distribution:

The distribution systen design and construction will generally
follow REA (Rural Electrification Administration, U.S. Department of
Agriculture) standards. Where not practical, the project will utilize
the highest possible standards complementary to the existing systems,

b. Substation and Switching:

Areas, will be fenced, cleared of brush, graded for proper drainage
and gravel surface and adequately grounded in accordance with REA
standards. High voltage structures of either wood or steel will be
used with gang opereted disconnect switches and either fuses or adequate
backup proteciion and lightning arresters. Steel or wood low voltage
structures with provisione for oil circuit reclosers; station demand,
KWH and KVAR metering; and lightning arresters for each outgoing line,

Three-phese sutomatic tap changing under load substetion transformers
or single-phase svostation trar.iforwers with single-phase voltage
regulators to prcvide & regule ed tus bar voltage will he used.

c. roles:

Availebility of poles is & problem in Bo_ivia. A study conducted
by NRECA is explored the possible use of local materisls. This study's
recoumendations for the use of treated eucalyptus poles has been

. broposed for the project. A treaiment plent will have to be provided

and is consldercd in the project analysis. Concrete or imported timber
poles are alternative solutions and will be studied during the design
stage.

d. Conductor:

For main three-phase feeders - 1/0 - 6/1 ACSR with L - 7/1 ACSR
as the neutral a second 1/0 ACSR feeder will be considered.

For all teps, except where loads necessitate a larger conductor, L ACSR
for both the primary and neutral conductor will be used.

For secondaries match 1/0 ACSR and L ACSR with transformer capacities
supplying the secondary systems are proposed.

For service drops - ACSR duplex and quadruplex will be utilized.
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e, Connectors, Srlices and Dead-Ends:

It is proposed to use compression connectors for all connections
to ground and for all tap connections, recloser by-pass switches exzc.
where conductors are subject to large current carryin capacitizs.
Hot line clamps will only be used for transformer jumper comnnections
to the primary lines.

Split bolt cornectors will only be used for service wire cunnections
to the secondary system,

f. Transformers:

Standard U. $. nanufactured single-phase with 220/LL0 volt secondary
rating are r=commended. However, DINE requirements and adaptability
to the existing systems have to be considered during design.

g. Meter:
Qutdoor socket type of U. S. standard are recommended.
h. Materials:

REA specitlica” lons will apply throughout the project and those
materials listed in the latest edition of the "REA Approved List of
Materials for U:se by REA Electric Borrowers" are rccommended as minimum
gpeciffications,

ENGINEFRING AND CONSTRUCTION PLAN.

The project calls for private engineering consulting services for the
design of the nroject and supervision of its consvruction. Each
suh-project c¢e¢ components thereof, will be designed separately. How-
ever, it 1s piroposed that materials for the two sub-projects be purchased
Jointly in order to reduce costs. Construction may be by several
different conrracts or by one contract for the total project,

It is proposed that one Engineering Consulting firu be retained for
the design and ceonstruction supervision of the two sub-projects. The
firm will be contracted by the GOB through ENDE to cdo all engineering
wcrk required.

Construction of all transmission and distribution facilities will be
done Ly contract awarded on the basis of competitive bids. ELFEC and
CRE have been using ccntractor services and find that it is not only
less costly but more satistying then construction performed under force
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account procedures. The gquality of work performed by local contractors
appears satisfactory and there is no scarcity of elther skllled or
unskilled line construction labor. As an example, ICE, a Peruvian-Boli-
vian contractor was the prime comtractor on the CRE original system
financed by AID. Alsc ICE was subcontractor in Nicaragua on the 138 KV
transmission line portion of the recently completed rural electrifica-
tion project partially financed by AID.

The Mission feels that the responsible entities may experience some
difficulties in implementing the project in conformance with AID require-
ments. It is likely thet the engineering consultant selected may also
not be well acquainved with AID methods. In order to complete the project
in a reasonable vpericd of uvime, it 18 proposed thet technical assistance
be secured through NRECA Yor the purpose of assisting the implementing
entities in the selectlion and contracting of engineering consulting
services, in the monitoring or' the design work and in the supervision of
construction. Included wiil be the review of plans ana specifications,
contract documents snd %id enelysis. NRECA is suggested because of their
familiarity and contribution to this project. Management, administration,
accounting end other types of technical assistance are also propcsed.

OPERATION AND MAINTINANCE.

The operation and maintznance of the distribution and transmission systems
will be the respensibility of each sub-borrowing entity which should pose
no probliems since each, at present, is an operating utility.

Orgonization charts for CiE and ELFEC show that each is well prepared to
adequately operante and malntein their existing systems and can easily
expand to accommodate the proposed project.

During the 197¢-107% period, the service areas of each entity will be
growing at a falrly rapid rete. However, encrgization will not occur on
a large scale vefore 1975 which will glve each entity sufficient time to
plan, employ and train personnel for the job ehead.

CRE has prepared deteiled plans for the operation and maintenance of their
system as expanded by this oroject. ELFEC, in recognition of its increas-
ing responsibilities. hes capressed its need for technical assistance to
improve 1ts mensgement wecinigues and meke nore effeciive use of its
present and additionsl personiel.

Technical specialists retained for this project will be qualified prefes-
sionals, well versed in the relatively unsophisticated needs of rural
electrification. Tnese will acsist each entity in developing the rural
portion of its progrzm under the loan.

-
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ANNEX IVA - Zconomic Analysis

Macro Econcmic Aspects

A. Employment/Iucone

Presently, unecmployment rates in the areas affected by
the project avz=rage 12 to 18%. Income ranges from 1,600
pesos to 3,800 pesos per capita per annum. The Santa
Cruz area suffeirs an unemployment rate of approximately
12% but the per capita income level is approximately
3,800 pesos. Approximately 300 new people will be
employed by this project durling construction. The work
will consist primarily in the placing of distribution
poles, excavation, etc, However, the principal employ-
ment effects will veside in the expansion of commerce
and industry, New plans for agro-industry are being
discussed which would include meat processing, pulp

and paper, nilk processing, etc. In addition, there is
discussion of a furnituvre industry which would have
Brazilian znd Paraguayian interests. Electric power
distribution will contribute to the development of

this Industrial program.

Cochabamba suffers from an unemployment rate of approxi-
mately 18% and hss a per capilta income level of about
2,200 pesos. 1he vecent construction of the highway to
the Chapare valley lends itself to substantial increases
in agricultural production including wheat, corn, fruits,
vegetables and cattle  The demand for electricity should
reflect the need to irncrease processing facilities Zfor
agricultural produacts. poreover, the highway ties into
a navigable ziver system which should bring Trinidad's
semi-tropical products nore easily into the La Paz area.
Parenthetically, the principal milk industry in Bolivia
is located in the Cochabamba area where increased milk
production ci the Chapare area is sent to Cochabamba fou
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processing. Milk production is relatively low in Bolivia
and the increased production of this fertile region should
lead to additional employwent opportunities. The time
frame for these changes may be 3 tc 8 years.

B. Balance of Paymuntis Aspects

Although the project itself does nct directly affect
Bolivia's balance of payments except the increase in
direct imports for the project and the country's external
debt, it is anticipated that agricultural growth will

lead to increases in non-traditional exports, and possibly
import substitutica, viz, wheat.* At present, agricultural
imports represent about 27% of total imports, primarily
wheat, while agricultural exports contribute about 10% to
12% of total exports. The possibility of import sub-
stitution for consuncyr non-durables, such as textiles,
appliances, footwear, ectc. could reduce Bolivia's import
bill by some $25 million. The IBRD makes reference to
import substitution in these areas in its recent economic
study. The recent develuation should provide a sub-
stantial impectus o non-traditional exports and stimulate
increased production of import substitutes.

C. GOB Debt Servigguggyacigx

The decision by ithe G033 to devalue last October reflects
in part the decire «ir the government to move in the
dircection of rational cceonomic policies for growth. This
decision should have » ctimulating ceffect on both
traditional and non-—traditional exports which would
permit further external borrowing for growth oriented
projects on terms suited to Bolivia's relatively low level
of development. The GOB retains the obligat;opﬂtgpgggqy
this loan and thus ius debt service capicity is reviewéd
in this section. '

I Externz) Debu Service

Amorcizaticn 1.7erest Total | Total as Percenz
(millions y.s, 01 1ars) ol Comnciivy .
_____ iports #.0.3.
1967 12.6 3.8 16,1
1958 12,4 L.k, 17.0
1959 13.9 5.8 20.7 11.7%
19770 19.5 5.8 28.3 .79
1971 2l.k 10,6 32.0 18.0%
1972(est.) 23.1 12,4 35.5 116.8%

' el Mf s e ;
Sources: Merorias Anuales del Banco Central, IMF 1972 Consuluaiion Repor:.

*Also, see Annex IV {(A) 4 forx additiondlimport substitucion
througn the replacement of Kerosene wick lamps by rural power.
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II. Projected Fwports (FOB ) and External Debt Service (Debt
Outstanding" December 31, 1971)

(1n Millions US Dollars)

Ekpo;ts FOP Debt gervice b/a
1973 235 0.5 17.2%
197k 255 | 39.8 15.6%
1975 285 37.3 13.8%
1976 305 37.9 12.4%
L1 320 | 36.0 11.2¢

Source: Mission csitimates

Export performance in last five years has improved due
primarily to the increased volume of mineral exgorts zanc
relatively stable prices for these exports in the wossa
market. 1970 was an exceptional year as world prices
for antimony, coppev, tin, etc. increased tremendously,
however external debt servicing also increased yielding
a debt service increase over the previous year. 1n 1971
world export prices took a dip and volume declined
slightly, so that total export receipts declined.
Generally, the upward trend resulted in a debt service
ratio of 18%. 1t is estimated that exports have recovered
somewhat (substantial growth in non-traditional exports
such as colion have assisted in (he recovery) in 1972
while the rate of increase in debt service reaul rements
have slowed down tesulting in a decline in the debt
service rativ. As a vesult of the recent devaluation, non-
traditional exports will continue to grow resulting in a
further decline in the debt service ratio. The IMP in

the propecsed 1372 stand-By indicated concern over short
term external borrowing by certain governmental entities
which resulted in the IMF introducing limitations on
official borrcwings of less than 15 years. Thus to the
oxtent that the GOR is able to obtain official long term
loans a major worsening in the debt service ratio is not
expected.
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D, Education

Although the GOB allocates about 5% of GDP which exceeds
the GDP's share devoted to education by other countries

at a similar per capita income level, illiteracy has
remained near 60% of the total population. The huge
expenditure for this sector has been primarily for
salaries and wages of teachers which in part explains the
low pupil tc teacher ratio of 25 pupils to teacher. Rural
education has received substantial support from GOB, but
the problem of adult rural education still remains due

to inadequate equipment, limitation on night classes, etc.

GCB Experditures for Rural Education

Rural Educetion Expenditure % of Total
Millicns of Pesos Central Gov. Budretr
1966 16.2 8.8
1957 8h.L 9.2
1968 84.3 8.2
1989 98.1 9.4
i97o 99.2 7.9
1971 119.2 8.5

1972 E 153.1 1e5

Sowrce: Ministry orf Finance, IBRD

It is expected that the expansion in rural electrification
will permit the use of educational facilities on a more
intensive basis, thereby contributing to the GOB's efforts
to reduce illiteracy.
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Micro Kconomic Aspuchs

A. Benefit/Cost Anslyiis

1. Opportunity Cost oi Canital

The case of golivie cumoustrates, as in most LDC's, the problems
of determining the adcquile return level of capital necessary to justify
the project. Given the bigh llquidity preference of the population, the
low level of domestic savings, the use of an informal market for lending
outside the official monctary system, and the necescity of providing
substantial collateral; substantial difficulties exist in determining the
obJjective opporturity cost oi capital. The lack ol a larse project list
at the planning level increases the difficulties in comparing the value
of these projects to deteormine the most efficient social allocation of
aveilable financial Copital,

In Bolivia the Cential Bank through its development fund is channeling
Pinancial resources to the industrial sector to expand industrial pro-
duction and productive capscity at an interest rate of 10% for maturities
of 1 to 15 years. This compares somewhat favorably to commercial lending
rates which range from 15% to 30% for medium (1 to 2 years) projects in
the industrial sector.

The Savings and loea Association operates in the mortgage market
along with the housing bauks to provide loans for home construction.
These loans run for 20 yeur periods with an effective interest rate be-
tween 14 and 15%. Thege Institutions represent the principal source of
long term private lending fron domestic savings.

In the Benefit/Cost sualysis a selected opportunity eost of capital
of 12% lhias been used in the discount of the cash flows. Parenthetically,
the concessional financing proposed herein vepresents a rather large
subgidy in economic terms, which has been addressed in tha Cochabamba
B/C study (See Annex 1V (A) for complete analytic approach.)

B. Indirect Benefiis

l. Expansion in Gen:ruling Capacity

INER, the rursl cleclrificution agency of the GOB, operates at
present a system of genersior plants in some of the areas affected by
this project. The sgenny cstimates that it will be able to transfer
this capacity to ¢iher rural sreas as this project comes on stroam. .
At present the gencrator system provides approximate]yleLﬂgglgpo KVA /“’
of power to the rursl urce wider consideration. The transfer of this
capacity could affect an wddltional 600,000 peoplc bringing L% morc
of the population under some form oi electrification. The cost and
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benefits of this aspect of the project should be included in the direct
benefits and costs, but dne to the paucity of information this factor in
the benefit stream has been neyg .ected.

2. Agricultural Production

At present the sgricultural sector provides about 20% of the GIP
and employment for some 5@% of Bolivia's workforce. The population
dersity varies considerably in the two areas affected by this project.
The princlpal products of this area are potatoes and tubers, quinua,
barley and mutton. Although production growth has taken place, this
seems to have resulted from increased labor intensity on given amount
of land.  The resull is generally low incomes and problems of rural
uncmployment and poverty.

ARTA, YIZI23 AND FROZCTICN OF ENLECTED ALTIPLANO CROPS

1067 1068 1069 1970 1971

Potatoes
Ar=a (hectares) 103 88 92 95 97
Aver. Yiela (M.1.) 5.0 6.6 6.8 6.9 7.2

Production (000 ) 520 598 o7 0% ol

Larlcy
Area (hectares) 86 91 92 ‘ 93 o8
Aver. Yield (j.7!) 0.7 0.7 0.7 | 0.7 0.7
Productisn (CCO MT) 56 60 6L 62 66
Quinua
Area (hectares) 12 14 4 L 15

0.7 0.7 0.7 0.7

ON

Aver. Yield (10.7.) 0.

Production (000 MT) 7 10 10 10 11

Source: Ministry of Agriculiture
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Expansion in vhe production due to increased land use witnin

the zone of inmflurmca is not anticipated. However, it is desirabie
therefore,
that irrigation will be introduced,/increasing productivity.

The Cochabawba :ree holds the possibility for substantial increase
in wheat, corn and w»ilk preduction which would probably involve the
introduction of fertilicers, seeds, and irrigation. The
latter factor could be Jdivectly alfected by this project. For

example, INER through 1ts generating plants provides a KWH

of power ot cnie Dero pov i, thus epperently raking electric punp
irrigation prohibitively expensive. However, under the proposed
project this power would be provided at about hall the gost per
KWh of the présent systeme¥ This may induce preeter utilization of

irrigation wlong with other edvanced technigues of production -

particuwlerly in the case of whent.

' Wheat
Assumed Prics (&b per M.T.) 1,1L4
a) no irrigation, no fertillzer
Yield per hectare (assumed) M.T. 1.0
Net, Retwen ($0) ' 169
% on Iuvestnent 19
b) Irrigutéd, a0 fertilizer
Assumed yield M.T. 1.5
Net Retvin {20) -19
¢ on Investw:nt -
¢) Irrigeted, fertilized
Assumca vielda (3.T.) 2.25
Net Retwn (4b) 218

¢ on Investment 10
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The importance o combining irrigation with fertilizer is eviarnt.
Obviously, irrigation without fertilizer increases the cost of production
too much to Jjustiiy the investment given the assumed price. Since the
devaluation and the incresse in the world price of wheat, the GOB has
been discussing a domestic wheat price poliecy that would be stimulative
to production. Thus, 11 is possible to discern a possibility for Lhe
direct benefit of vhis progosm in promoting irrigation. Moreover, the
discussions connected with the construction of a fertilizer plan further
the desire for thz expausion of the proposed distribution system.

FSTTVATES NOT REIUANS FOR _EILTCTED FRODUCTS

Cotton Soybean
Lent  Seced
Assumed Prices (&b per NT) 8,800 11¢ 1,110
a) no irrigetion, no fertilizer
assumed yield per hectare (MT) 0.5 1.5 1.5
net returo (5b) ' 1,749 665
% on investment 6l 80
b) Irrigated, no fertilizer
assuwmed yilela (MT) 1.0 2.0 2.2
net return (50) 3,668 845
% on investment 81 55
c) Irrigated, fertilized
asswued yizld (MT) 1.5 3.0 3.0
net return (5t) 6,214 880
% on investment | 129 h2

Source: Utah State Study on Irrigation
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The relabive scurcity of land in Cochebambe implies that the
Santa Cruz and the Llanos area in general 1s- the most feasible locztion
for & substantial cxpansion in agricultural production. Production of
import substitutes such 83 vheat, edible fats, oils, and milk are
areas where import substitution opportunities are plentiful. Howcver,
the Utah State study indicates that expansion will teke place only
when a variety of technicel inputs are provided, including irrigation,
fertilizer, crecift, some cases mechanization, etc. The provision of a
pover distribution system 1is necessary to accomplish these ends.

PETURLS UNDER THREE TECHNOLOGICALLY DIFFERENT FARM SYSTEVS

FCR DISTINCT CROPS
(4o pesos)

Crop Annual Return  To
land Family Lxhor “nd  Manarcmnent

wY @ ¥/

Rice 101 811 839
Soybeans 458 1,330 1,455
Cotton 1,749 L, 618 7,312
Forage 286 356 1,124
Cotton & Wneat 1,949 5,542 8,673
Rotation Cotton & Soyheans 2,445 6,157 8,977
Cotton & Creen Monwe 945 3,814 6,510

1) without irrigation or fertilizers
2) with irrigation, dbut no fertilizers

3) With irrigation and fertilizer

Source: Utah State/USAID Study









TABLE I

FROJECTED BENEFIT AND CCST FICWS FOR CRE (SANTA CRUZ)
Description of Investment 1 2 3 b 5 6 1 8 9 10
41,666 £1,€6A6 41,666 41,666 41,666 41,666 41,666 41,666 41,666 41,5666
176,650 175,650 176,650 - - --- - -—- === ---
u ---- 3,332,030 1,477,591 --- --- --- --- --- --- -
Censtructicn --- 279, 1k4 £02,289 ~-- . --- --- --- -—- --- -
Vehicles % equipment = 212,000 == --- -~ --= == -—- --- -==
Zuildingg, furniture & land --- 210,000 --= -—- ——- -—- --- ~ --- -—- ---
Techniczl assistance 33,000 34,600 33,000 —_— -—— -—- - _—— ——— ——-
Wnclesale power - 118,432 257,077 477,505 529,939 5€L, 754 613,711 672,239 739,550 814,906
Sub-tctal costs 251,316 4,403,978 2,584,273 519,071 571,605 606,420 655,377 712,905 781,216 856,572
sales + fuel savings --- 438,836 1,213,377 1,902,567 2,045,E€0 2,143,961 2,268,2¢5 2,385,712 2,522,605 2,700,000
Maintenance --- 18,837 37,674 75,899 75,99 75,£92 75,89 75,£99 75,899 75,899
enefits --- 19,:90 1,175,703 1,826,665 1,989,961 2 c68,062 2,192,302 2,309,813 2,153,706 2,624,101
Crerating surplus -251,316 -3,983,979 -1,412,570 1,307,597 1,298,356 g~,6L2 1,536,932 1,595,908 1,672,490 1,767,529

Data from-hmes E Ross, Zcenomic Tvaluetion of Provosed Fural Tlectrification Projects in Eolivia
. 2ur
9

ata frem G. Ncon, Cubline for Rural Develorment: Eolivia
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COMPU_ATI N 7 EENEFIT COS1 RATIO : C.R.E.

riscount Discounted Discoiated .
Year Benefits * Costs Jaetor 129 Rerefits - Costs
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See Exhivit 2 for Economic Discussion on Loacd Projecticns.
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TABLE II

TLTZXNAL RATE OF RETURN : C.R.E.

COMPUTATION SF "=

Cperating Disccanz Present Discount Present

Surplus Tactor 127 _Worth Factor 1% _Worth
251,316 .£929 L8596
3,983,379 7972 7561
1,412,570 .7118 6575
1,307,597 .6355 .5718
1,398,356 .56TH 4972
1,461,642 .5066 -h323
1,536,932 4523 .3759
1,595,908 -4039 -3269
1,672,490 . 3606 .2843
1,767,529 .3220 2h72

471,442 - 72,470

Internal rate of return = 0.12 + 0.03 (h7l,tZ%’:h$2;hvo) = 14.6%

abeg
(¥ AT XINNY

6T 30 ¥T1



D. Benefit/Cost: Cochabamba ELFEC ANNEX IV(A), Page 15

In reviewing the area of cuncentration of this project, we find a
Larget group of mixed urban/rural population who are the recipients of the
expanded distribution system. To justify the introductlicn of a semi-urban
populace we accepted the REA's definition of rural groups which encompassern
a population of 1,500 or less. Under this definition we concluded that the
principal target areas would b2 considered semi-rural, The industrial
beneficiaries are for the most part rurally located and provide the necessary
load to facilitate the expansion of the system. It is questionable that
without this mix an adequate load could be obtained including small townships,
etc., The expansicn of system is required and because of the provincial
population location the classification of the target area as rural is

reasonable.

The second issue revolves arcund the low direct benefit/cost ratio
which is generally found in projerts of this nature., Part of the problem
results from the difficulty in quantifying indirect benefits whica are
usually substantial. In this particular case, we assumed certain direct
costs will be substantially higher because of power rate policies followed
by the GOB. It appears that the Power Regulatory Agency of the GOB does not
base its wholesale prices on size of power blocks sold but traditionally
charges increasing amounts to larger customers. In the projections, it 1is
assumed that the wholesale cost of power to ELFEC is about 50% of retail
price and we have included an additional 107% cost to ELFEC for line losscs.
Using this assumpcion we find wholesale costs rising pari passu with retail
sales, thus reducing the net benefits from the project. This conscrvative
approach is justified to the extent that GOB power rate policies continuc
into the future. The exclusion of benefits from incrcased income due to
the introduction of clectricity to handicraft industrics which could expand
their working hours beyond the daylight period is another factor which has
substantial importance in Cochabamba. Their exclusion results trom inadequate
speclile Lnformat Lon concernlng potentiai consumers for the cexpanded system.

of
19
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COMPUTATION OF ZEEFIT CCST RATIO E.L.F.E.C.
Year Benefits Costs X2z Discount Discounted Discounted
Berefits Factor 129 Benelits Costs

1 16,320 405,450 -322,134 .893 14,574 362,963

2 19,200 2,51k4,L92 =2,485,292 .797 15,302 2,004,059

3 28,800 909,885 -221,088 .712 20,5C6 647,838

L 387,013 567,962 -122,956 .637 26,527 361,795

5 588,833 618,947 -3C,11k .567 333,568 350,943

6 713,39k 693,683 19,711 .507 361,691 351,697

7 839,013 769,055 69,958 b52 379,234 347,613

8 1,094,78k 922,517 172,267 Lok L2293 372,697

9 1,124 Lob 940,29¢ 184,116 .361 405,91+ 339,L4k45
10 1,349,678 1,075,451 27k 227 .322 43h 596 346,295

SUB-TOTALS ——- m—— e --- $2,65L,502 $5,185,337 ;g? %
11 - 30 x e - $6,509,510 52,647,368 %
TOTALS 9,164,312 8,132,705 S 2
zenefit-Cost Raito = 1l.12 EE
©
*PW (savings) = /$1,349,678 (®/A, 123,27) + 225,39 (P/G, 12, 20)/ (B/F, 12, 10) =$6,509,810

#*Bl (costs) = /1,075,451 (2 /A, 124, 2C) + 2277 (B /6. 125, 20) + 48,586 @/, 126, 2)

@/, 12, 10) 2,647,368






S
o
o3}
La

Oper.Surplus

1,

HWOUO~JoU s WD -
!

o

-
-
I
[9%)
o

AS-C = $274,227 {(P/A, % 20) + 174,531 (P/G, % 20)

Savings @12%[274,227 (7.469) + 174,531 (44.9676)](.3220)
Savings @15%[274,227 (6.259) + 174,531 (33.5822)](.2472)

Rate of Return

390,134
485,292
881,085
180,956

30,114

19,411

69,958
172,267
184,116
274,227

= 12 + (.3) (%g%fggg)
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F/F, 12% P/F,
.8929 .8696
« 7972 .7561
.7118 +6575
. 6355 .5718
.5674 .4972
.5066 . 4323
.4523 .3759
.4039 .3269
+3606 .2843
.3220 . 2472
- 2,823,118 -~ 2,183,010 - 2,514,082
+ 7,186,651 + 1,873,163
+ 363,533 309,847
(p/F, % 10)
= 3,186,654
= 1,873,163

= 13.62%



ANNEX IV (A) = Exhibit 1 Page 1 of 4

BOLIVIA ~ Agricultural Products and Development Sectors

.

Cotton: Cotton production in Dolivia I8 concentrated in the Sa2nta
Cruz ares. Approximately 35,000 wor’ers are required at harvest
time, according to the Cotton Growers Asgociation, VWorcers earn
' $b 18 a day plus meals valucd at $b-t. The average laborer carns
$b8 to $b12 per day, /ccording to the Association of Cotton Fro-
ducers, six new cotion gins in addition to seven already in gervice
will be available to processg the 1972 crop, Totten harves in 1975
{s expected to reacn 100,000 hectares, Aboui 517 million in
foreign exchange es generated by cotton cxports. Mhzriet pros-
pects are good, :

Supar: A Centrel Bank of Piolivia loan in MNay, 1972 nmade possidle
the planting of an additional 13,360 acres cof sugar czoe in the Santz
Cruz arca, 2ccorcding to the National Comn:ision of Tane and Sagar
(CNEC2). The local price of sugar hes been increased to perniit
n',mcrs\to pay cane rrowers 2 higher price. Apsroxinately 35, C0C
hectares were olanted in 1971, but a shift to cetton srodusticn and
and ¢ prolonged drougat reduced the arca in 1972, Santa CTruz hag
a sugar cuota of 2,800,000 cuintales, but production will be lower,
It i8 anticipated that Bolivia will have to import $10¢ - $12 million
worth of sagar,

{ze: Rice prodaction for 1971 reached 77,C00 metric tony maxing

the country gell-suificicat in rice and clisninaving rice imporis,
Lpproximately £2 percent of Bolivials vice is produced by 16, €00
farmers in the Department of Santa Craz., Most is grown on s ell
farrrs under dryland zonditions and with hand labor., Rice is also
groum in te Yunszze of Lz ¥oz and Cozhabamba, Rice marizeting

Is uncertain and goeverumiental action will be rccmrcd before procucers
can be certain of a fair profit.

=

o
v

Forato - (Cafnum Daring 1371 jotato and guinua production astounted
to 510,293 metric 1ons frawm 35,695 hectarcs., Yconomiic and teshnaical
apsistance for agriculiural extension and preduction inputs is credited
for imjproving produziion. fotato prodaction is important in boih the
Altiplano and the valleys of Cochabamba. Irproved procuction
practices could invreasge yielda sigaificantly.

Wheat: During 1971 Moliviz harvested 54, 000 nectares of wheat.
Producticn vas 43,3500 raetric tons valuad at $3,150,000. As a
result of increascd production, the milling incestry i{s increasing
the capreity of flouar ills, The dairy cattle and poultry indasiricy
are wilizing wheat by-nroducts for feced, A favoradle rrar-et existy
for wheot produced in all three project aroas,
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Oilsceda: An 2gro-industrial feasibility study has been cormpleted
for oilseeds, Thae study insludes a description of the current
production, processing snd marv'eting situation. I'roicctions of
edible oil needs, both in Bolivia and neighboring countries, indicate
A definite Mature demzn, Bolivia currently consures hetweena
apd 7 million liters of refined oil 2anually. Dor:estic factorices,
two in Cochahar.ba and a sraall cne in Sont Cruz, gsrcduce zhout
50 cercent of tae oil consun-ed, A large inzrease in zotton znd
goybean prodaction, along witn constraction ¢f lecal processing
factories, could provide an impetus to livesioz™ precductioa in
Bolivia.

Meai: lolivia 1s atten:pling to increase mceat production for tne
Teravian aad Cnilean rrar-=ts, The Santa Cruz region offers good
votential for {inisniag catile for this cxport nrarsct. Tie region
of Sinta Cruz as siaugitering facilities at two sites which are
si{fictens 10 handle rezgonable intreascs in wuzulitics of meat.
Dowegtis monsan ploa tavels of Sheatl produsis in olivin zlso
represont signifizant mer ets for increascd neat grode tlion,

Ter sapita consan rtion of neat in Bolivia is 112 qrams oor wee s,
while congarnption in Soatx Crus is 392 gramy per vee

Al Netional il oro-i:tion is estimated pt 25 erillion iiters
“rnt Ny, Treedit cugiotance a8 heen receved (or fonyreving ro-
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ANNEX IV (A) - Exhibit 2

Load Projections

This sectien suggests answers to two questions commonly
asked of rural electrification projects: 1) Are growth
trends and load projections reasonably consistent with
each other; and, 2) Are the load projections accurately
scaled to fit into the community priorities and the ability
to pay for power on a per capita basis. The paucity of
available statistical data remains factual as in most
LDCs., Therefore, an approach through the use of the
National Income growth trends (extended thru extrapola-
tion) compared to the predicted demand ranges* will align
the rural load forecasts. Two assumptions are considered
in the ewercise, generally that of uniformity in the
income distribution** levels and secondly the continuity
that is assigned to the growth within the communities as
opposed to real discrete bursts and slumps in the develop-
ment patterns.

Load Projections

As outlined in the Ross report, the following load pro-
jections were derived from a survey within one of the
project areas. Generally, the survey questionnaires
completed in four villages receiving electricity indicated
that new consumers would use electricity for lights, radio
and an iron. Some respondents stated that electricity had
reduced their disposable income. The major share of

reaponcent a, howevar, gald electricity had increaser
Lhe lre Incomen and provided other benefite, Metchanta in
the tour villages were apecitic {n atating that electod

ity had increased thelr incomes.

Respondents in unelectrified areas indicated they were
spending $b 10 to $b 12 per month for fuels and candles
for lighting. With a retail rate of $b.50 per kilowatt
hour and a service charge of $b8per month, they will not
save money by using electricity. For an electric bill

of $b 12.50 per month***, they will, however, have more
convenient, dependable (and brighter) lighting. The

$b 12.50 rmonthly bill will provide 18 kilowatt hours,
which will give the consumer an equivalent of 200 watts
for 90 hours. With respect to the residential consumption,
a 50 kwh/month projection amounts to the possible combination
of a few select items from Table II,

* IBID Ross & Moon Reports

** The use of averages related to per capita incomes suggests
uniform distribution. In reality, as in most LDCs, much
of the populations income is minimal; whereas a few control
the major portion of wealth,

***Based on 1972 rates.
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During the initial hook up period, the applicance usage
may take on a configuration of say;

average daily

quantity appliance use (hrs.) monthly kwh

1 100 w bulb -~ - - . - - . .. 5 hrs. . .. . 15 kwh

2 60 w bulbs - = — - — - - . 5 hrs.- - -~ . .18 kwh

2 60 w bulbs — — — — — . - 5 hrs, — — — - 50.6 kwh

1 hand irou 1 hr

i as above plus radio - - - -(5, 1, 5)— --.61.9 kwh
2 ea. 60 watt bulb + - =-(5,1,5,25. . --79.3 kwh
hand iron + radio +
blender

Tt is relatively simple to ascertain the validity of the
load projection for residential consumers. However, the
real test is hidden in the ability of the rural dweller
to purchase the base appliances plus the retail charge
for power, especcially where incomes are low (the average
per capita income is $317/year). Since the propensity
to save plus rents, taxes, etc., may be (optimistically)
in the neighborhood of 10%, an annual disposable income
(D.1.) equals $285.00 or $0.79 per day. Ironically,
$0.79 is the average price for a 60 watt light bulb.
And;

Table I
Daily Cost Ratio

Item Retail Cost Per* Cost/DI/Day Day-Income
a radio $10.00 1 day 13 days income
an iron 8.00 1 day 10 days
2-60 watt bulbs 1.60 1 day 2 days
Blender (fcod mixer) 24,00 1l day 30 days

Sub 12 days/yr 55 days income

Total 67 days or 18%

of D.T.

As a tinal step In this exercise the comparison of a
unitorm growth tactor for power consumption which best
Fits the extrapolited GNP growth curres for Bolivia
would prove usefil. Current National Income growth has
been measured at 6X**,

* The minimum monthly charge amounts to 23 kwh per month $.70
**N1 growth from USAID/Bolivia: Economic Report, 1971



ANNEX IV (A)
Exhibit 2
Page 3 of 7

Obviously the oversimplification of the following com-
parison suggests that the results are presented for
"ballpark™ assurances that the timing and demand pro-
Jections lie within the feasibility region of our
project. Then, taking Y as our initial hook-up in
year two, and r, as the derived growth, for a period

t, we have; 244 kwh/month

193

—

and, from Table I y = 141, on the average consumption,
y = 244, The average expected consumptionr in the tenth
year would then be represented by;

rt
e

rt

1,73
3.99 r = 5,7% (average)

The rate of growth expected from the CRE census survey
suggests that real power development lies in the region
of 5.7%. This illustrates a close fit between the
average demand projections and the overall growth
pattern of the country.

Summary

The precedding exercise places a degree of credibility

to the timing of the project and reliability of the various
data. ObVLously, when utlllty projects are de31gned
tempting assumptions are inserted to facilitate optimistic
outcomes.

Here, the approach has been to portray the demand projec-
tions favorability with other measurable growth trends.
The hypothesis stems from Fremont Felix* who established
the direct inter-relationship of Energy demand and the
GNP of various LDCs.

* Improved Methods for Forecasting Future Demands for all
countries of the World Power Conference - Tokyo 1966.
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REPRESENTATIVE U.S. APPLIANCES:
U.S. WATTAGE RATINGS AND U.S. AVERAGE HOURS USE AND ELECTRICITY USE

AVERAGE AVERAGE AVERAGE
APPLIANCE » WATTS HOURS USE KILOWATT HRS USED

Air Conditioner (Window) 1,325 1,000 1,325
Air Conditioner (Central-3 ton) 5,560 1,000 5,560
Baby Food Warmer 160 531 85
Carving Knife 85 35 3
Clock 2 8,760 18
Clothes Dryer 4,350 221 960
Coffee Maker 850 118 100
Dehumidifier 250 1,600 400
Dishwasher 1,180 292 ° 345
Electric Blanket 190 684 130
Fan (Attic) 365 ) 890 325
Fan (Circulating) 85 529 45
Fan (Window) 200 875 175
Floor Polisher 335 45 15
Food Blender 290 | 52 15
Food Freezer, 15 cu. Lt. 350 3,000 1,050
Food Freezer, Frostless 440 3,466 1,525
Food Mixer 110 91 10
Food Waste Disposer 400 63 25
Frying Pan 1,160 168 195
Germicidal Lamp 20 7,000 140
Griddle 1,500 83 125

Grill (sandwich) 1,180 25 30
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AVERAGE AVERAGE AVERAGE
APPLIANCE WATTS HOURS USE KILOWATT-HRS USED

Hair Dryer 260 38 10
Heat Lamp (Infrared) 250 40 10
Heat Pump 4,650 ? ?

Heater (Radiant) 1,270 134 170
Heating Pad | 60 167 10
Humidifier 70 2,214 155
Iron (hand) 1,085 134 145
0il Burner 255 1,529 390
Phonograph (Stereo, portable) 30 ? ?

Phonograph (Stereo, console) 75 ? ?

Radio 75 1,200 90
Range 12,000 100 1,200
Refrigerator ( 12 cu. ft.) 265 3,226 855
Refrigerator (frostless) 295 3,220 950
Refrigerator-Freezer (14 cu. ft,) 290 4,121 1,195
Refrigerator-Freczer (frostless) 435 3,621 1,575
Roaster 1,325 155 205
Rotisserie 1,500 200 300
Sewing Machine 75 133 10
Shaver 15 133 2
Shoe Polisher 75 27 2
Sun Lamp 280 54 15
TV Portable (black and white) 110 1,500 165
TV Console (black and white) 255 1,373 350
TV Color 315 1,460 460
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AVERAGE AVFPRAGE AVERAGE
APPLIANCE WATTS HOURS USE KILOWATT-HRS USED
Toaster 1,130‘ 31 35
Toothbrush 2 3,000 1/ 6
Vacuum Cleaner (portable) 210 S2 11
Vacuum Cleaner 700 57 40
Waffle Iron 1,080 19 20
Warming tray 325 49 16
Washing machine (automatic) 600 133 80
Washing machine (non-automatic) 280 214 60
Water Heater (quick recovery) 4,500 978 4,400
Water Pump 450 444 200

S—————————

Sources: Edison Electric Institute, January, 1965, and General Flectric Company,
1967 Diary, December, 1966,

1/ Battery charging
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The Cost Reduction (Savings) of Kerosene Lamps Replaced .
by Rural Electrification for Rural Bolivia

Along with other savings, replacing substitutes such as
rural transmitted energy over the use of kerosene lamps,
currently in use, offers an interesting measurement.
Kerosene consumption represents the most important source
for lighting in the rural household and kercsene consump-
tion is itself complementary to the use of a stock of
durable--kerosene lamps.* The rate of growth of that
stock must also be considered in the overall level of use.

Household characteristics such as those in rural Bolivia
suggest that about 1 1/2 kerosene lamps are used per
household. To further the analysis the brass or glass
base kerosene lamp costs were averaged out at $6.00 U.S.
cach. Assuming an average economic life of 5 years the
depreciation amounts to $1.20/year and the annual
maintenance cost, also amounts to $1.20 annually

(i.e., wicks (25¢), matches (20¢). and globe (75¢).)

The operating expenses for 5 hours use per day at a
burning ratc of 6 pints of kerosene per weck, supply

a' total operating cost of $3.90 per year.

Oonce the annual replacement, repair and operation has
been established, the kerosene lamp efficiency is
compared to at least one electric alternative. Let's
consider these alternatives and their brightness:**

* From "Notes on the Appraisal of Rural Electrification
Projects." Marcelo Selonsky, World Bank.

*¥* Standard Handbook for Electrical Engineers, Chief Ed.
A.E. Knowlton, 9th ed., McGraw-Hill 1970.
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'Candles/inz Poot~Lamberts
Flame Source*
Candle 3.3 1,500
Kerosene lamp, flat wich 8.2 3,700
Welsback mantle (gasoline lantern) 40.0 18,100

Incandescent Electric Lamps
60-watt inside frosted centerspot
60-watt white one 90°
100-watt inside froster centerspot
Fluorescent Lamps (max.)
20-watt T-12

40-watt cool whate (T-17)

Alternative

Light Regquirement

Room S1ize

First Cost (Annual) $6.00/5 yr
Replacement (yr) (Wicks) (3 bulbs)
Operation (Fuel)

Depreciation

Lighting Activity (sewing, reading,
etc.)

rilliance (Foot Lamberts)
(Candles/in 2)

Total Annual Cost

55 25,000
19 8,700
94 42,300
3.4 1,550
2.3 1,050

Kerxosene Wick

Lantern., 60-Watt Bul:
5 hrs/day 5 hrs,/day
8' x 8'

$1.20 s .79
$1.20 $2.37
$3,90 $8.40/yr*
$1.20 **
1/2 persons 1/4 persons

3,700 25,000

8.2 55
$7.50/yx $10.77/yx

*Illuminating Engineering Society, N.Y., N.Y., International
Standards now rate light in terms of foot lamberts, i.e.,
a brightness standard which is the reflection rate of one

lumen per square foot,
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Assets

BALANCE S HE

As of December 31, 1971 ara 1970

Property, plant and equipment

at cost
Production
Trarnsmission

Other, including franchises

Less: depreciation

Work in progress
Investigations
Investments

Long-term accounts receivable-GOB

Current assets:
Cash

Lccounts receivable
liaterials and supplies zt cost

Preraid expenses
Taxes receivable

from szareholders

Tetzl zurrent assets

Tue from Affiliatecs:

Frpresa de Luz y

Leferred charges

Fuerza ie Oruro S. A.

Total

23]

1971 1970 1971 1970
$1L0, 425 3:lko,Lkos
$3,237,97- 3,196,670 1,811,818 1,555,495
62,595 11,104 21k, 771 2Ch,971
3,200,566 3,107.7T4 2,167,014 1,702,891
(210,129) (_15,856) (517,248)  (393,903)
3,19C,L3C 3,091,918 1,649,766 1,°C6,9688
47,545 60,373
1,542 8, 767 11,73k
12,615 10,570 1,518 1,518
25,521 50,902 334,502 617,000
29,968 86, 782 148,122 285,605
149, 78% 133,530 630) 510 5:6) 559
1,352 - - -
426,327 271,21k 1,413,134 1,229,164
15,743 8,231 - 577
$3,64k,-1C 3,383,475 3,120,730 3,240,354




BALANCE SHEZT
AS OF DECEMBER 31, 1971 AND 1975

Notes: 1.

and converted into i.S. Dollars at $bi2 per US3i.

2. ELFEC - Teuporary a

ccounts have been excludes.

C F Z ELFEC
1971 £ 1971 197C
Liabilities
Shareholder's equity
Capital stock
Preferred A stock
Preferred B stock
Common stock & certif:icates $ 18i,97: o3, ok2 924,713 883,712
181,97¢ 33, Jhz 924,713 883,712
Reinvested earnings
Earnings segregated for sto:zx dividends
Earnings segregated for reinvectment
Earnings segregated for cash 3ividends 32,564 32,615
%etained earnings 61,429 70,873
181,975 o0, Gli2 1,013,706 9867, 200
Long-term liabilities 3,190,424 3,242,023 1,008, 408 922,065
Current liabilities
Long-term debt due within one year 161,656 3,843 206,883 184,952
Accounts payable 150,035 L6,521 227,335 627,176
Customer deposits 1,002 - 69,417 63,105
Bank loans - - - -
252,60¢€ Zo, 308 503,635 875,233
Contribution from third tartiez ana other 149,268 102, 221
Reserve for Social Berefite 12,C-5 2,307 301,480 257,290
Other Reserves 139,233 96,345
Deferred credits 7,23~ 23G
Due  to Parent and Affiliate:
$3,644,419 3,383,475 3,120,730 ____3,240,35h

The CRE ard ELFEC figures were taken from their Audit FPepvort ard Annual Report respectively,

61 Jo ¢ a9eg
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PROFIT AHND LOSS

STATEMENT

FOz TEE YEARS 1971 AND 1970

C E ELFEC
1971 1970 1971 19760
Operating revenue $789,995 82,186 1,253,123 1,123,386
Operating revenue deductions:
Operating, maintenance and administrative expenses 669,576 71,320 1,087,084 925,153
Taxes - other - - 4,916 -
Provision for depreciation 94,273 15,856 116,579 107,562
763,849 87,176 1,208,579 1,032,715
Operating income 26, 146 (4,990) Ly, shiy 90,671
Other income
Interest, dividends and other - 800 89,619 71,115
Other expenses
Interest - - 72,734 20,913
NET INCOME: $ 26,146 (4,190) 61,429 70,873

Notes: The CRE and ELFEC figures were taken from
converted into U. S. dollars at $b 12 por

their Audit Report and Annual Report respectively and

1s$ 1.
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COOPERATIVA RURAL DE ELECTRIFICACION LTDA.

C.R.E.

VENTAS EN MWH

Residencial Ciudades

Res>dencial Granjas .25.

Tetal M¥WH

NQ de Aseciades

KWh/Asociado

Sub Total Ventas (miles de Sud.)
a ($us.0.0335/Kwh)

Comercial Peguedio; Profesional
Total MwH

NQ de Asociados

K¥Wh/Asociado

Sub Total Ventas (miles de Sus.)
($us. 0.0315/Kwh)

Comercial Mayor

Total MWH

N2 de Asociados

KWh/asociado

Sub Total Ventas (miles de Sus.)
($us. 0.0403/KWh)

Agricultores; Industrial Menor

Total MWH

N2 de Asociados

K¥kfisociado

Sub Total Ventas (miles de $us.)
($us. 0.0337)

Industrial Mayor
Total MWH

NQ de aAscciados

KWh/Asociado

Sub Total Ventas (miles de $us.)
($us. 0.0243)

Aluambrado Pfiblico

Total MwH

N@ de Asociados (HeMunicipalidad)
MwH/Asociado

Sub Total ventas (miles de Suse.)
(Sus. 0.0302)

TOTALES

Total M¥WH

Total NQ@ Asociados

Total de Ventas (miles de §us.)

GEG : AJS : wce.

PROYECCIONES DE VENTAS DE CRE (CRE: Sales Projections)

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
25.000 25.980 26.887 27.787 28.687 29.587 30.487 31.387 32.287 33.187
8.450 8.670 8.963 9.263 9.563 9.863 10. 163 10.463 10.763 11.063
24.810 28.770 32.460 36.670 41.490 47.030 52.940 59,210 67.680 77.155
33.450 34.650 35.850 37.050 38.250 39.450 40.650 41.850 43.050 44,250
741 830 905 989 1.084 1.192 1.302 1-414 1.572 1.744
831 964 1.087 1.228 1.390 1.576 1.773 1.984 2.267 2.585
7.160 8.070 8.480 8.870 9.310 9,790 10.280 10.800 11.350 11.900
1.924 1.999 2.074 2,149 2.224 2.299 2.374 2.449 2.524 2.599
3.720 1,037 4.089 1.127 1.186 4.258 1.330 1.410 4.497 4.579
225 254 267 279 293 308 325 341 357 375
7.340 8.050 8.440 8.850 9.290 9.750 10.230 10.770 11.300 11.830
1.705 1.735 1.765 1.795 1.825 1.855 1.885 1.913 1.945 1.975
1.305 1.640 1.792 4.930 5.090 5.256 5.427 5.624 5.810 5.990
296 325 340 357 374 393 a1z 434 455 477
8.810 11.570 11.850 12.300 12.650 13.030 13.410 13.810 14.200 14.590
294 474 654 831 1.014 1.194 1.374 1.554 1.734 1.914
30.000 23.409 18.119 14.748 12.475 10.913 9.760 8.887 8.189 7.623
297 390 399 415 426 139 452 165 479 492
32.230 39.250 47.790 51.090 59.290 66.810 81.600 91.800 102.000 112.200
123 138 153 168 183 198 213 228 243 258
262.032 284.420 312.353 304.107 323.989 337.424 383.098 402.631 419.753 434.884
783 954 1.161 1.242 1.441 1.623 1.983 2.231 24479 2.726
3.420 3.690 3.890 4.110 4.340 4.580 4.830 5.110 5.390 5.670
1 1 1 1 1 1 1 1 1 1
5.420 3.690 3.890 4.110 4.340 1.580 4.830 5.110 5.390 5.670
103 112 118 124 131 138 146 154 163 171
83.770 99.100 112.910 121.890 136.370 150.990 173.290 191.500 211.920 233.345
37.497 38.997 40,497 41.997 43.497 44,997 46.497 47.997 49,497 50.997
2.535 2.999 3.372 3.645 4.055 4.477 5.091 5.609 6.200 6.826

Santa Cruz, 23 dc Septiepbre de 1972

6T Jo 4 @8%qd
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COOPERATIVA RURAL DE ELUCTRIFICACION LTDA.

SANTA CRrUZ - BOLIVIA
B A L A N C B c R E (CRE:Balance Sheet Projections)
{Miles $U.5.) $Us x 1,000
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1986
B. Activo Circulante y
Acumulado
l. Caja y Bancos 7.60 26.07 15.07 752 84,9 34,42 63.87 199.32 181.77 236.22 249,45 285.48
2. Ctas. Recib. Con-
sumidores A) 104.0u 540,00 512.00 580.00 623.00 659.00 713,00 767.00 852.00 930.00 1.014.00 1.106.00
Fondo rotativo
para
Medidores e inata
laciones internas 500,00 577.08 577.08 577.08 577.Q8 577.08 577.08 577.08 577.08 577.08 577.08
3. Inventarios Mate-
riales y Suminis-
rros 650.19 102.06 497.31 L97.28 480.08 496,63 496,82 496,54 496.71 497.21 532.65 639.4u
Total Activo Co-
rriente 761.79 908,13 l.oGl.40 1.bol,88 1.765.13 1,767.13 1.850,77 2.039.94 2,107,546 2,240,51 2.373.18 2.807,9t
Total Activo 3.496.60 8.843.92 10.001.11 9.994.53 10.079.78 10.233.78 10.495.42 10.871.59 11l.3951.21 12.0100.16 12.629.02 L13.386.99

rasivos y Otros Cré-
ditos

A. Capital
1. Aportaciones de
Asociados 215.00 265.0L 355.00 370.00 380.00 390.00 4ou.00U 410,0U 420.00 430.00 440,00 450,00
2. bonaciones

3. Superavit o D&fi-
cit despubs de De
preciacibn 152.00 234.00 175.00 247.00 439,00 703,00 1.078.00 1.571.00 2.2.1.,00 2.954.00 3.767.00 %.,723.00

total 367.00 499.00 510.00 617.00 819.00 1.093.00 l.478.00 1.981.00 2.631.00 3.384.00 %.207.00 5.173.00

B. Deudaa s Largo Piazo

Deuda actual 2.989.98 2.8/8.47 2.767.96  2.654.38  2,537.63  2.417.63  2.29%4.27 2.167.44 2,037.06 1.903.01 1.765.17 1.625.44
veuda proyecto 139.62  5.466.45 6.723.15 6.723.15 6.723.15 6.723.15 6.723.15 6.723.15 6.723.15 6.723.15 6.656.85 6.590.55
Depbsitos

de Consunidores
Total Pasivo Circulaate3.129.60 8.344.92 9.491.11  9.377.53 9.26u.78  9.140.78 9.017.42 B8.890.59 5.760.2L 8.626.16 B.422.0¢ B8.213.99

Total Pagivos y Otrosa ~
Cré&ditos 3.496,60 B.843.92 10.001.11 9.994,53 10.079.78 10.233.78 10.495.4z 10.871.59 11.391.26L 12.010.16 12.620.02 13.3B6.99

GrG:AJssmra,. Santa Cruz, Septiembre de 1972

A XINNV
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COOPLRTIVA RUP'L DE tLECTRIFIC.CI™N LTIDa,

ACTI1YO Y OTROS DERLITOS

1.- Lineas de transmisibn
2.~ Subestaciones

3.~ Lincas Distribucibn
4.~ Planta General

S5.- Int, Durarte la -
Construccibn

6.- Trabajos en proceso
7.- Intangibles
TOTAL

Reserva Depreciacibn

TOTAL activo Fijo Neto

GEG: AJS:mgv.

CRE
c= i L . . .
Balvrcz CRE  (Miles de SUS.) (CRE =alance Sheet Projections)
$Us x 1,000

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
741.58 711.58 T11.58 T11.58 741.38 741.58 711.58 741.58 741.58 741.58 741.58

485,68 485.468 185,68 185.6G8 485.68 485,68 185,68 485.68 485.68 485.68 485.68

3.001.02 Aod3,3H 7,337,510 7,537,551 7.793.51 8.113.51 8.595,51 9.097,51 9.890.51 10.743.51 11,383,770 12.330.89
442.71 432.71 142.71 442.71 562.71 562.71 562.71 562.71 562,71 802,71 802,71

2.79 65,26 156.17 156,17 156.17 156,17 156, °7 156. 17 156. 17 156.17 156.17 156. 17
3,003,810 =, P3B,79 9,143.0% 3,343,065 9_.019,45 10,059, £5 10,539,65 11,043,565 11,836,65 12,689.65 13,559.84 14.517.03
269. 20 503.00 7Gi.00 1.0%1.00 1.3053.00 1.7393.00 1.839%,. 00 2.212.00 2,533.00 2.920.00 3.314.00 3.738.00
2.734.81 7.845.7 8.399.05 B8.332.65 8,314,655 8,466, 65 8.644. 65 8, 831,65 9,283,.65 9.769.65 10,255,84 *_, ,¢9,03

Santa Cruz,

23 de Septiembre de 1972

6T Jo 9 998g
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COOPERATIVA RURAL DE ELECTRIFICACION LTDA.

CRE
PROYECCIONES DE INGRESCS Y GaSTOS (CRE: Profit and Loss Projections)
{(Miles de SUS.) $US x 1,000
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

INGRESO POR VENTAS DE ENERGIA
Residencial 831 964 1.087 1.228 1.390 1.576 1.773 1.984 2.267 2,585
Comercial pequeiio 225 234 267 279 293 308 325 341 357 373
Cowercial mayor 296 325 340 357 374 393 412 434 455 477
Agricultores 297 390 399 415 428 139 452 165 479 492
Industrial mayor 783 954 1.161 1.242 1.441 1.623 1. 983 2.231 2.479 2.726
Alumbiado Péblico 103 112 118 124 131 138 146 154 163 171
Total Ingreso por ventas 1. 299 1.901 2.535 2.999 3.372 3.645 4.055 4.477 5,091 5.609 6.200 6.826
Otros Ingresos
Total ingrescs 1.299 1.901 2.535 2.999 3.372 3.645 4.055 4,477 5.091 5.609 6.200 6.826
GASTOS
Compra de En:rgia 1.128 1.695 1.925 2.078 2,325 2,574 2.954 3.274 3.623 4.009
Distribucibn 214 220 225 236 248 261 286G 301 324 346
Gastos de clieites 170 174 179 187 197 207 222 239 257 274
Promocifn ventas, idminig- .
trativos y Geneiales. 355 364 373 391 411 431 464 499 536 572
Total Operacifén y Mantenim. 973 1.144 2.167 2.453 2,702 2.892 3. 181 3.173 3.920 4.313 4,740 54201
Depreciacién 920 234 261 267 274 288 302" 317 541 367 394 4249
Total incluyendo Depreciacién
A) Ing.Neto intes de ‘l‘leprccxac. 326 457 368 546 670 753 874 1.004 1. 171 1. 296 1.1062 1.G25
B) ¢ " Despubs " - " 236 223 107 "9 396 465 572 687 830 929 1.066 1. 201
C Intereses K 84 141 166 207 204 201 197 194 190 186 253 245
A-e Utilidad Neta Antes de -

Depreciacibn 242 316 202 339 466 552 677 8i0 981 1.110 1. 207 1.7380
B-e Utilidad Neta despufs de

Depreciacidn 152 82 (59) 72 192 264 373 493 640 743 813 956

B-e Acumulados 152 234 175 247 439 703 1.078 1.571 2.211 2.954 3,767 4,723
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COCPERATIVA RURAL DE ELECTRIFICAUION LicA.
SANTA CRUZ - BULLvIA

FLUJO DE FONDOS (CRE: Cash Flow Projections)
\Miles de $U.5.7

ArLIACLION uT FONLOS 1973 1974 1975 1976 1977 19706 1979 1980 1981 1982 1983 1984 Total

Gastos de Construccidn.

Lineas Tranmmisibn W/C L75.38 478,38
Fse 263.20 263.20

Subestaciones L/C 132.98 132.98
r/c 352.70 352.70

Lineas Distribucibn L/6 D/e5L 213.10 636.88 200.U0 £39,00 337.00 Uu480.00 504.00 793.00 853.00 676.00 985.00  9.974.29
F/C 2.805.44 2.305.44

Zdificior, Muebles, Terrenos,

Vehfculos y Equipo L/C 172.00 120.00 2ko.00 532.00
F/C 260.00 200,00

urganizacibn Adm.

rromocidn L/C 57.31 5731 37632 171.94
r/C 25.00 25.00 25.00 75.00

Transf., Medidores e Instala-

ciones Internas L/c —.- .- 51.82 51.82
F/C ——- 1.052.40 1.052.40

Sub-total L/c 114.62 920.79 879.00 1,914 .41
F/C 25.00 L.406.04 377.70 4.808.74

Total 139.62 5.326.83 1.256.70 6.723.15

Servicio de la Deuda.

Deuda Actual

Intereses 81.27 78.56 75.58 72.51 69.34 66.09 62473 59.27 55.71 52.04 48.25 44,36 765¢71

Amortizacidn 162.78 111.50 110,51 113.58 116.75 120.00 123.36 126.82 130.38 134,05 137.83 141.73 1.529.29
Jeuda Nueva

Intereses 2.79 62.47 90.91 134.46 134,46 134.46 134,46 134,46 134.46 134,46 20k .39 200.32 1.502.10

Amortizacidn ‘ 66.30 135.60 201.90
Total 2bb.84 252,53 277.00 320.55 320.55 320.55 3R0.55 320.55 320455 320.55 456.77 522.01 3.999.00

fotal Aplicacidén Fondos

Sran Total 386.46 5.579.36 1.333.70 520.55 559.55 777.55 800.55 B824¢55 1.113.55 1.173.55 1.372.77 1.507.01 16.149.15
Zfectivy al Principio del

Perfodo 17.44 7.60 26.07 15.07 7.52 84.97 34.42  63.87 199.32 181.77 236.22 249.45

Efectivo al Final del Pe-

riodo (9.84) 18.47 (11.00) (7.55) 77.45 (50.55) 29.45 L135.45 (17.55) S4.45 13.23 35.99

Efectivo Acumulado 7.60 26.07 15.07 752 84.97 342  63.87 199.32 181.77 236.22 249.45 285.44
GEG:AJS:ara. Santa Cruz, Septiembre de 1972
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COOPERATIVA RURAL DE ELECTRIFICACION LTDA.

C.R.E.
FLUJO DE FONDOS . . .
—_— = (CRE:Cash Flow Projections)
(miles de $us.) $US x 1,000
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 Tot, o

ORIGEN DE _FONDOS
Generacibn Interna de Efectivos
Ingreso neto antes de intere-
ses y depreciacibn 326.00 457.00 368.00 546.00 670.00 753.0) 874,00 1.004.00 1.171.00 1.296.00 1.460.00 1.625.09 10.550.00
Préstamos
Costo en $b. 114.62 920.79 879.00
Costo en $us. 25.00 4.106.04 377.70
Total Préstamo 139.62 5.326.83 1.256.70 6,723, 13
Aportaciones 13.00 50.00 790.00 35.00 10.00 10.00 10.00 10,00 10.00 10.00 10.00 10.00 250,00
Menos: Aumento o disminucibn
de cuentas de clientes no pa
gados (104.00) (236.00) (172.00) (68.00)  (43.00) (36.00) (54.00) (54.00) (85.00) (78.00) (84.00) (92.00) (1.106.00)
Total origen de Fondos (17.44) 376.62 5.597.83 1.522.70 513.00 637.00 727.00 830.00 960.00 1.096.00 1.228,00 1.386.00 1.543.00 16.417.13

GEG : AJS : wce.
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ENMPRESA DE LUZ Y FUERZA

COCHABAMBA S.A.

URBAN

a)
b)
c)

4)

e)
£)
g)

h)

i)

RESIDENTIAL

N° Consumers

KWH/Cons./year

Total HWH

Revenue US$x1.000
(0.030/KWIi}

GENERAL

N° Consumers

KWH/Cons./year

Total MWH

Revenue US$x1.000
(0.029/KWH)

LARGE INDUSTRIAL

¥° Consumers

MWH/Cons./year

Total MWH

Revenue US$x1.000
(0.02/K4H)

SPECIAL CONTRACTS

Total MWH

Revenue US$x1.000
(0.019/KWH)

STREET LIGHETING

Total MWH

Reverue US3x1.009
(0.023/KwWh)

LECTRICA
1976 1977
25.646  29.274

960.0 °c9.
27.500  28.700
325.0 3o1.
9.096 9.u1y
2.748 2.974
25.000 28.000
730.0 817.

L3 L5
618.6 655.
26.600  29.500
553.3 613.
12.500 13.800
237.5 262.
%.300 4.700
100.6 110.

y

o

6

2

0

1978

31.112
999.6

31.100
8933.0

9.743

3.102

30.220
882.4

L7
702.1

33.000
686.4

14.600
277.4

5.200
121.7

SALES PROJECTION

1979

33.019
1.017.6

33.600
1.008.0

10.133

3.203

32.455
947.7

49
742.9

36.400
757.1

15.400
292.6

5.500
128.7

1980

35.245
1.035.6

36.500
1.095.0

10.559
3.254

34.360
1.003.3

51
784.3
40.000
832.0.

16.200
307.8

5.800
135.7

1981

37.016
1.053.6

39.000
1.170.0

10.981
3.365

36.955
1.079.1

54
829.6

44,800
931.8

i7.200
326.8

6.200
145.1

1982

39.940
1.071.8

42.800
1.284.0

11.354
3.470

39.400
1.150.5

56
875.0

49,000
1.019.2

7.900
340.1

6.600
154.4

1983

42.336
1.093.0

46.273
1.388.2

11.695
3.574

41,798
1.220.5

59
918.8

54.209
1.127.5

18.800 .
357.2

6.900
161.5

1984

44 .876
1.114.9
50.032
1.501.0

12.046
3.681

Ly, 341
1.294.8

61
973.9

59.408
1.235.7

19.700
374.3

7.300
170.8

1985

47.569
1.137.2

54.095
1.622.9

12.287
3.755

46.138
1.347.2

64
1.022.6

65 .446
1.361.3

20.700
393.3

7.700
180.2
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Empresa de Luz y Fuerza Eléctrica

Cochabanba S.A.

RURAL

RESIDENTTAI~COMMERCIAL

N°® Cansurners

Kwh/cons./year

Total Mwh

Revenue US$ x 1.000
0.035/Kwn

GENERAL

N° Consumers

Kuh/cons/year

Total Mvh

Rewnue US$ x 1.000
0.030/Kwhn

TRRIGATION

Tctal Mwh

Revenue US$ x 1.000
0.022/Kwh

STREET LIGHTING

Total Mwh

Revenue US$ x 1.000
0.038/Kwh

TOTAL M (u + R)

TOTAL REVENUE (U + R)

1976

10.252

360

3.691
129.2

150

4.000

600
18.0

3.200
70.4

540
20.3

103.931

2.684.3

SALES PROJECTION -

1977

13.328

u22

5.624
196.8

156

4.230

660
19.8

4.500
99.0

560
21.0

116.0u4

3.001.0

1978

13.861

467

6.473
226.5

160

4.500

720
21.0

5.500
121.0

580
21.8

127.393
3.291.2

1979

14.415

501

7.222
252.7

163

4.850

730
23.7

6.300
138.6

585
21.9

138,232

3.571.0

1980

15.712

529

8.312
290.9

166

5.180

860
25.8

6.700
1474

590
22.1

149,322
3.830.0

1981

16.183

553

8.949
313.2

170

5.530

0
28.2

7.000
154.0

595
22.3

161.639
4.170.5

1982

16.668

574

9.567
334.8

173
5.900
1.020

30.6

7.200
158.4

600
22.5

174.087
b.uyay. 5

1983

17.168
592

10.163
355.7

177
6.313
1.117

33.5

7.200
158.4

605
22.7

187.071
4.825.2

1984

17.511
609

10.664
373.2

181
6.755
1.223

36.7

7.200
158.4

610
22.9

200,478
5.167.8

1985

17.861
624
11.145
390

185
7.228
1.337

40.1

7.200
158.4

620
23.3

214.381

5.515.8
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Empresa de Luz y Fuerza Eléctrica

Cochabamba S.A.

ASSETS & OTHER IEBITS

A.-

2.~
3.-
Y.~

B.-

1.-

3.-

FIXED ASSETS

General Plant, Total

Int. during construction
Constructuiaon in Progress
Intangibles

TOTAL

LESS;

Provision for Depr.

NET FIXED ASSETS

CURRENT & ACCRUED ASSETS

Cash

Custamers Account Rec.
Inventory Materials & Supplies

TOTAL CURRENT ASSETS

TOTAL ASSETS

1976

£6.795.8
81.6
20.0
22.3

6.919.7

1.313.€
5.590.8

869.5
371.9
722.1

1.963.8

7.554.6

BALANCE SHEET
1877 1978
6.835.8 7.345.8

81.6 81.6
30.0 40.0
23.2 24.0
7.030.6 7.191.u
1.544.4  1,778.9
5.470.8 5.397.2
1.203.7 1.552.1
L34.9 472.2
673.2 648.9
2.311.8 2.673.2
7.782.7 8.070.4

(3UsS x 1.000)

1979 1980

7.2u45.8  7.495.8

81.6 81.6
50.0 60.0
24.8 25.7

7.402.2 7.663.1

2.020.8 2,269.2

5.366.0 5.379.4

1.887.5 2.174.6
509.5 550.3
629.8 620.3

3.026.8  3.3u45.2

8.392.8 8.724.6

1981

7.795.8
81.6
60.0
26.5

7.963.9

2.525.0

5.423.6

2.492.0
592.8
628.9

3.713.7

9.137.3

1982

8.095.8
81.6
60.0
27.3

8.264.7

2.788.3
5.461.1

2.837.4
6u40.8
6u3.7

4.121.9

9.583.0

1983

8.395.8
81.6
60.6
28.2

8.566.2

3.059.1

5.491.8

3.110.7
687.7
6u45.5

L.uy43.9

9.935.7

1984 1385

8.635.8 8.995.8

79.3 76.9
60.0 60.0
29.0 29.8

8.864.1 9,162.5

3.337.4  3.623.2
5.526.7 5.539.3

3.429.3  3,765.2
735.8 805.2
6F1.9 §49.9

4.827.0 5.220.3

10.353.7 10.759.6
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Empresa de Luz y Fuerza Eléctrica
CochabambaaS. A.

BAIANCE SHEET ($us. x 1.000)

1976 1977
JABILITIES & OTHER CREDITS
A.- CAPITAL
1.- Paid in Patronage Capital 1.299.8 1.299.8
2.- Earned Surplus or Deficit 673.8 951.4
after Depreciation
TOTAL 1.9736 2.251.2
B.- LONG TERM LIABILITIES
1.- Lang term Debt
USATID 4.080.6 4.080.6
ENDE 783.8 721.7
TOTAL LDEBT 4.864.4  4.802.3
2.- Contributions 200.0 200.0
3.- Social Welfare 383.3 381.7
TOTAL LONGTERM LIABILITIES 5.447.7 5.394.0
C.- CURRENT & ACCRUED LIABILITIES
Consumer Deposits 133.3 137.5
TOTAL LIABILITIES & OTHER
CREDITS 7.554.6  7.782.7

13978

1.299.8
1.280.5

2.580.3

4.080.6
659.5

4,7u0.1
200.0

408.3
5.3u8.4

141.7

8.070.4

1979

1.299.8

1.640.0

2.939.8

4.080.6
597.4

4.678.0
200.0

429.2
5.307.2

145.8

8.392.8

1980

1.299.8
2.013.2

3.313.0

4.080.6
535.2

4.615.8
200.0

4u5.8

5.261.6 .

150.0

8.724.6

1981

1.299.8
2.454,.6

3.754.4

4.080.6
473.1

4.553.7
200.0

475.0
5.228.7

154.2

2.137.3

1982

1.299.8
2.929.2

4.229.0

4.080.6
410.9

4.491.5
200.0

504.2
5.195.7

158.3

9.583.0

1983

1.299.8
3.439.1

4.738.9

3.964.0
348.8

4.312.8
200.0

521.6
5.034.4

162.4

9.935.7

1984 1985

1.299.8 1.299.8
3.988.4  4.569.3

5.288.2 5.869.1

3.847.4  3.730.8
286.6 224 .4

4,161.0 3,955.2
200.0 200.0

538.0 564.7
4.899.0 4,719.9

166.5 170.6

10.353,7 10.759.6
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EMPRESA DE LUZ Y FUERZA ELECTRICA
COCHABAMBA S.A.

PROFIT & LOSS PROJECTIONS ($US. x 1.000)

1976 1977 1978 1979 1980 1981 1982 1983 198y 1985
REVENUE ELECTRICITY UGALES
URBAN
- Residential 825.0 861.0 933.0 1.008.0 1.095.0 1.170.0 1.284.0 1.388.2 1.501.0 1.622.9
- General 730.0 817.6 882.4 947.7 1.003.3 1.079.1 1,150.5 1.220.5 1.294.8 1.347.2
- large Industrial 553.3 613.6 686.4 757.1 832.0 931.8 1.019.2 1,127.5 1.235.7 1.361.3
- Special Cantracts 237.5 262.2 277.4 292.86 307.8 326.8 340.1 357.2 3.3 393.3
- Street Lignhting 100.6 110.0 121.7 128.7 135.7 145.1 154.4 161.5 170.8 180.2
RURAL
~ Residential 129.2 196.8 226.5 252.7 290.9 313.2 334.8 385.7 373.2 330.0
- General 18.0 19.8 21.6 23.7 25.8 28.2 30.6 33.5 36.7 40.1
- Irrigation 70.4 99.0 121.0 138.6 117.4 154.0 158.4 158.4 158.4 158.4
- Street Lighting 20.3 21.0 21.8 21.9 22.1 22.3 22.5 22.7 22.9 23.3
TOTAL REVENUE ELEC. SAIES 2.684.3 3.001.0 3.291.2 3.571.0 3.830.0 4.170.5 4.494.5 4.825.2 5.167.8 5.515.8
Other Revenue 79.3 79.3 79.3 73.3 79.3 79.3 79.3 79.3 79.3 79.3
TOTAL REVENUE 2.763.6  3.080.3 3.370.5 3.650.3 3.909.3 4.249.8 4.573.8 4.904,5 5.247.1 5.595.1
EXPENDITURES )
Energy Purchased 1.544.7  1.751.9  1.945.9  2.131.3 2,320.9 2.531.5 2.744.4 2.966.4% 3.195.7 3.433.4
Maintenance & Oper 392.2 417.7 Ly, 2 478.8 511.3 546.0 589.6 630.9 673.8 719.8
Administration 264.0 281.2 299.0 322.3 344,2 367.5 397.0 424.8 453,7 48y.6
TOTAL EXPENDITURES 2.200.9 2.450.8 2.689.1 2.932.4 3.176.4  3.4u4%.5 3.731.0 4.022.1 +.323.2 14.637.6
Depreciation 228.3 230.8 234.5 242.0 2u8.3 255.8 263.3 270.8 278.3 285.8
A)Net Incame before Dep. 562.7 629.5 681.4 718.1 732.9 805.3 8u2.8 882.4 923.9 957.5
B)Net Incame after Dep. 3344 398.7 446.9 474.1 ug8y4.6 549.5 579.5 611.6 645.6 671.7
C)Interests, loans 124.3 iz1.1 117.8 114.6 111.4 109.1 104.9 101.7 9.3 90.8
A-C)Net profit before Dep. 438.4 508.4 563.6 601.5 621.5 697.2 737.9 780.7 827.6 866.7
B-C)Net profit after Dep. 210.1 277.6 329.1 359.5 373.2 byl n 474.6 508.9 549.3 580.9
B-C) Cummulatives 673.8 951.% 1.280.5 1.640.0 2.013.2 2.454.6 2.929.2 3.439.1 3.988.4 4,569.3
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Empresa de luz y Fuerza Eléctrica
Cochabamba S.A.

CASH FLOW (US$ x 1.005)

1973 1974 1975 1976 1977 1978 1979 1980 1981 i982
PPLICATION OF FUNDS
.- Construction Exp.
Substatians L/C - 25.5 - - - - - - - 1.000
F/C - 2245 - - - - - - - -
Distrib. Lines L/C - 344.0 518.4 100.0 100.0 150.0 150.0 250.0 250.0 200.0
F/C 6.4 1.617.0 984.7 - - - - - - -
Equipment L/C - 8.5 - - - - 50.0 - 50.0 -
F/C - 175.5 - - - - - - - -
Pole Treating L/C 4.0 - - - - - - - - -
Plant F/C 36.0 - - - - - - - - -
Administration L/C 41.7 41.7 41.7 - - - - - - -
F/C - - - - - - - - - -
Sub Total L/C ug.7 452.7 626.1: 100.0 100.0 150.0 200.0 250.0 300.0 300.0
F/C 182.4  2.017.0 984.7 - - - - - - -
TOTAL (1) 229.1 2.459.7 1.611.1 100.0 100.0 150.0 200.0 250.0 300.0 300.0

.~ Debt Service

Interests L/C 1.0 33.0 66.3 81.6 81.6 81.6 81.6 81.6 81.6 81.6
F/C - - - - - .- - - - -
Principal L/C - - - - - - - - - -
F/C - - - - - - - - - -
ENDE Lloan Int L/C 52.5 ug9.2 46.0 u2,7 39.5 36.2 33.0 29.8 26.5 23.3
Prins L/C 62.1 62.1 62.1 62.1 62.1 62.1 62.1 62.1 62.1 62.1
TOTAL (2) 115.6 uy.3 174 .4 186.4 183.2 179.9 176.7 173.5 170.2 167.0
TNTAL APPLICATION OF FUNDS
L/C 162.3 587.0 800.8 286.4 283.2 329.9 376.7 923.5 u70.2 467.0
F/C 132.4 2.017.0 gy, 7 - - - - - - -
GENERAL TOTAL 3uy,7 2.604.0 1.785.5 286.4 283.2 329.9 376.7 423.5 470.2 467.0
Cash at beginning of year 22.0 240.4 usu. 1 605.5 869.2 1.203.7 1.552.1 1.887.5 2.i7u.6 2.492.0
Cash balance, current year 218.4 213.7 151.4 264.0 334.5 3u8.4 335.4 287.1 317.4 345.4

Cash at end of year 240.4 454.1 £35.5 869.5 1.203.7 1.552.1 1.887.5 2.174.6 2.492,0 2.837.4
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Enpresa de Luz y Fuerza Electrica
Cochabamba s.a. CASH FLOW (Sus. x 1.000

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
SOURCES OF FUNDS

INTERNAL CASH GENERATION

Net Incame before int. € depr. 354.6 3u4.9 450.7 562.7 629.5 681.4 716.1 732.9 805.3 842.8
BORROWINGS

Local Costs - 378.1 516.4 - - - - - - - -
Foreign Costs 182.4  2.017.0 a8y.7 - - - - - - -
TOTAL BORROWINGS 182.4  2.395.1 1.503.1 - - - - - - -
Stock Shares 33.1 113.5 40.6 48.3 51.2 34.2 33.3 18.5 24.8 17.6
Other Cantributions 25.0 - - - - - - - - -
Decrease (Increase) in {(32.0) (35.8) (54.8) (60.6) /63.0) (37.3) (37.3) (40.8) (42.5) (48.0)

Receivables
TOTAL SOURCES OF FWNDS 563.1 2.817.7 1.939.6 550.4 617.7 678.3 712.1 710.6 787.6 812.4

A XINNV
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l. ELFEC

NUEVAS TARIF'AS DE ENERGIA ELECTRICA DE LA
EMPRESA DE LUZ Y FUERZA ELECTRICA COCHABAMBA S, A.

Como emergencia de las medidas de Estabilizacibn y Desarrollo adopta -

das por el Supremo Gobierno mediante D, S, 10550 y luego de detenidos estudios
realizados juntamente con los organismos técnicos especializados que tienen

a su cargo el control de este servicio en el orden nacional se establecen las
siguientes tarifas a partir de la facturacidén correspondiente al mes de no-
viembre:

1, SERVICIO RESIDENCIAL
1.1 TARIFA RESIDENCIAL PEQUENO (RP)
Servicio limitado a una carga contratada de 3 Kw y un
consumo de 200 Kwh por mes,
Cargc de energfa:

-los 10 primeros Kwh/mes 0. 65 $b/Kwh
-los 15 siguicntes Kwh/mes 0.50 $b/Kwh
-los 35 Kwh/mes siguientes 0.42 $b/Kwh
-Los Kwh adicionales 0. 34 $b./
1.2 TARIFA RESIDENCIAL (R)
Servicio limitado a un congumo mensual de 1000 Kwh por mes,
Cuandosu consumo exceda de este valor ¢n 3 meses individuales
sobre un perfodo de 12 meses consecutivos, ¢l abonado scrf
franafervidn a la tarifa para Servicio Genernl qie corresponda,
Clarga o uuurgr'd
-los primeros 10 Kwh/nics 0,65 $b/Kwh
-los 15 Kwh/mes siguientes 0.50 $b/Kwh
-los 35 Kwh/mes siguientes 1/ 0.42 $b/Kwh
-los 140 Kwh/mes siguientes 0.34 $b/Kwh
-los Kwh adicionales 0.30 $b/Kwh

U Por cada §w de potencia base de facturacibn que exceda de
3 Kw el bloque de energfa a 0,42 $b se aumentard en 90 Kwh/mes,

2. SERVICIO GENIERAL
2.1 TARIFA GENERAL PEQUENO (GP)
Scrvicio limitado a una potencia contratada de 3 Kw y 1n consumc
mensual de 300 Kwh; si se ~xcede ¢n uno o ambos 1fmites el abo-
nado serf transferido a la tarifa G 1
Cargo de energfa:

-Primeros 12 Kwh/mes 0.70 $b/Kwh
-Siguientes 38 Kwh/mes 0.58 $b /Kwh
-Siguieutes 100 Kwh/mes 0.49 $b/Kwh

Kwh adicionales 0.39 $b/Kwh
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2.2 TARIFA GENERAL EN BAJA TENSION (Gl) Fage 7

Cargo de demanda:
Por cada Kw de la potencia base de dacturacidn que exceda de 3 Kw,
cargo mensual 12,0 $b/Kw

Cargo de encrgfia:

-Primeros 12 Kwh/mes 0.70 $b Kwh

-Siguientes 38 Kwh/mes 0.58 $b/Kwh

-Siguientes 100 Kwh/mes 0.49 $b/Kwh

-Siguientes 200 Kwh/mes 0.39 $b/Kwh

-Kwh adicionales 0.33 $b/Kwh

Cargo mensual minimo 8.40 $b mis el cargo de
demanda

2.3 TARIFA GENERAL EN ALTA TENSION (G 2)
Servicio limitado: a cargas iguales o superiores a 50 Kw.
Cargo de demanda:
Por cada Kw de la potencia base de facturacibn
cargo mensual 12,0 $b/Kw
Cargo de energfa:
-los primeros 180 Kwh por Kw de la potencia

base de facturacibén y por mes 0.30 $b/Kwh
-los Kwh adicionales 0.23 $b/Kwh
Cargo mfnimo mensual 500,0 $b., pero no menos

del cargo de demanda,

NOTA. - Estas tarifas representan en el promedio general un incremento
que varfa entre el 25% y el 37% con relacibn a las tarifas anteriormente
vigentes,

CRE

CRE INFORMA

En consideracibn a los efectos de las disposiciones del Decreto de Estabili-
zacibn No, 10550, y en resguardo de la continuidad, estabilidad y expansién
del servicio eléctrico en el 4rea de concesién de CRE, se han realizado
cuidadosos estudios conjuntamente con los organismos técnicos especiali-
zados que ticnen a su cargo el control de este servicio en el orden nacionai,
habifndose vstablecido las siguientes tarifas que regirfn a partir de la fac-
turacibn del mes de Diciembre de 1972:

TARIFA RESIDENCIAL

Cargo de energfa: $b  530/kwh
Cargo mensual mfnimo $b 12,00
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Cazgo de energfa: $b. 0.500/kwh
Cargo mensual mfnimo: $b. 28,00

TARIFA GENERAL -2
Cargo de energfa $b. 0.700 /kwh

Cargo mensual mfnimo $b. 40,00

TARIFA INDUSTRIAL
BAJA TENSION

Servicio para potencias mayores de 5 kw y menores de 50 kw,

Cargo de demanda: $b. 15,00/kw x mes
Cargo de energfa $b.,  0.410/kwh
Cargo mensual mfnimo Equivalente al cargo de demanda

TARIFA INDUSTRIAL
ALTA TENSION

Servicio para potencias mayores a 50 kw

Cargo de demanda $b. 15,00/kw x mes

Cargo de energla:

-los primer 200 kwh/kw $b., 0,360/kwh

-los kwh adicionales $b.  0.290/kwh

Cargo mensual mfnimo Equivalente al cargo de demanda

TARIFA DE RIEGO (ESPECIAL)

De hs,000 a hs, 18;00 23,00 a 24,00 hs

-Cargo de demanda $b. 15, OO/kw X mes
-Cargo de energfa $b. 0,30/kwh

De hs., 18,00 a 23,00

-Cargo de demarda, $b. 15,00/kw x mes
-Cargo de energfa, $b. 1,00/kwh

TARIFA ALUMBRADO PUBLICO
Cargo de enerpfa $b. 0,520/kwh

INVOCAMOS LA COMI’RENSION DE NUESTROS ASOCIADOS Y RECAL-
CAMOS QUE LA CRE NO PERSIGUE FINES DE LUCRO,

Santa Cruz, Diciembre de 1972,
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February 9, 1973

MEMORANIUM FOR THE DEVELOPMENT LOAN COMMITTEL
SUBJECT: Bolivia - Rural Electrification

Attached for your review are the recommendations for
anthorization of a loan in an amount not to exceed $10,800,000
to the Government of Bolivia to assist in financing the United
Sbates dollsr and local currency costs of the Rural Electrification
Program administered by the Empresa Nacional de Electricidad S.A.
(ENLE) .

This loan proposal is scheduled for consideration by the
Development Loan Sta®f Committee meeting on Wednesday, February 1k,
1973.

Rachel R. Agee
Secretary
Development Loan Committee

Attachments:
Summary and Recommendations
Project Analysis
ANNEXES I-V
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