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BRAZIL

APPRAISAL OF THE MARIMBONDO HYDROELECTRIC PLANT AND TRANSMISSION
LINES AND OTHER GENERATING EQUIPMENT

OF CENTRAL ELETRICA DE FURNAS S.A.

SUMMARY AND CONCLUSIONS

i. This report covers the appraisal of a project of Central
Eletrica de Furnas S.A. (Furnas) consisting of the construction of the

1,400 Mw Marimbondo hydroelectric plat, associated transmission between

the plant and Rio de Janeiro, and 300 Mw turbo-generator capacity in the

existing Furnas plant. The project - estimated to cost US$287 million

equivalent; the proposed external fi icing would amount to US$106 million

equivalent, of which US$80 million i proposed to be provided by a Bank

loan and US$26 million by major industrialized countries under joint finan-

cing arrangements described herein. Brazilian industry would compete for

equipment orders as under previous loans and, with a 15% margin of preference,
is expected to win considerable contracts which would be eligible for Bank

financing. The project is a part of the overall expansion program of Furnas,
the total cost of which is estimated at US$1,250 million during the 10-year
period 1969-1978, some 15% to 20% of the total sector requirement.

ii. Total Bank lending for the electric power sector in Brazil has

been US$542 million. The sector is highly concentrated in the south-central

region which is the industrial heart of the country, using 80% of all electric

power produced. Furnas is an important generator and transmitter of power

in this region.

iii. The Borrower would be Furnas, an autonomous electric utility
corporation owned principally by the Federal Government. Four previous

Bank loans, totalling US$191.3 million, have been made to Furnas for the
construction of three hydroelectric stations and associated transmission.
The first of these has been in commercial operation since 1963, the second

is in commercial operation although construction is not yet complete, and
site preparation and construction plant mobilization is in progress on the

third. Construction schedules have been well-maintained and cost estimates

have not been exceeded.

iv. The project is technically sound. Its estimated cost, the proposed

construction schedule and the proposed financial plan are reasonable. The

facilities to be provided are required to enable Furnas to meet its part of
the expected demand for power in the south-central region of Brazil for which
an intensive power market study through 1985 has recently been completed by
Centrais Eletricas Brasileiras S.A. (Eletrobras), a holding company which
implements Government policy in the electric power sector. The study has

been reviewed in the Bank and found to form a satisfactory basis for judging

the need for the proposed project.



v. The project has been shown to be the least-cost alternative
to add to the Furnas system in a report prepared by Furnas' consultants.
The discount rates equating the costs of alternatives are 124' and 16%
per annum, respectively, for a combination thermal/hydro alternative and
a full-thermal alternative. The incremental rate of return for the Marim-
bondo plant and transmission is 20% and for the additional capacity in the
Furnas plant is not less than 24%, which are satisfactory.

vi. Furnas is a suitable Borrower. Since its inception in 1957,
the organization has developed well. With the assistance of its well-
qualified consultants, Furnas should be able to accomplish the work satis-
factorily. It has maintained a satisfactory financial position, taking
full advantage of favorable tariff regulations in Brazil.

vii. The project is a suitable basis for a Bank loan of US$80
million equivalent for 30 years, including a grace period of 7A years.
Under the proposed joint financing arrangements, the balance of the ex-
ternal financing required of US$26 million equivalent would be provided
through credits arranged between Furnas and major supplier countries.
Contracts would be awarded to low bidders after international competitive
bidding without taking financing terms into account.



BRAZIL

APPRAISAL OF THE MARIMBONDO HYDROELECTRIC PLANT AND TRANSMISSION
LINES AND OTHER GENERATING EQUIPMENT
OF CENTRAL ELETRICA DE FURNAS S.A.

I. INTRODUCTION

1.01 Central Eletrica de Furnas S.A. (Furnas), a corporation almost
wholly owned by the Federal Government, has requested a Bank loan of US$80
million equivalent to cover a part of the required external financing for a
project whose total cost is estimated to be US$287 million. The remaining
part of the external financing of US$26; million equivalent would be provided
by major industrialized countries uner arrangements for joint financing
described below in paragraph 5.10. To project would form a part of the
Furnas program fo-.r meeting the increa-sing demand for electrical energy which
over the next 10 years will require arnual investments of the order of US$125
million equivalent, some 15% to 20% o_ the total sector requirement.

1.02 The project would consist of construction of --

i) the 1,400 Mw Marimbondo hydroelectric plant on the
Rio Grande River;

ii) two single-circuit 500 kv transmission lines, with a
total length of 1,400 km, between the plant and Rio
de Janeiro; and

iii) two 150 Mw turbo-generator units for installation in
the existing Furnas hydroelectric plant.

This would be the fifth Bank loan to Furnas, each of the preceding loans
having financed a hydroelectric plant on the Rio Grande, or related trans-
mission, or both: (a) Loan 211-BR (1958) for US$73 million for the 900 Mw Furnas
plant l/; (b) Loan 403-BR (1965) for (JS$57 million for the 1,050 Mw Estreito
plant; (c) Loan 474-BR (1966) for US$39 million for the Estreito transmission;
and (d) Loan 565-BR (1968) for US$22.3 million for the 360 Mw Porto Colombia
plant. The first two plants are in service; there have been some construction
problems at some of the plants but there are no problems of any importance at
present. Work on the Porto Colombia project has covered the first steps for
equipment procurement, site preparation including roads and housing, and the
mobilization and erection of construction plant. All of the projects except
the 900 Mw Furnas plant were studied between 1963 and 1966 under a United
Nations Development Programme (UNDP) grant whose objective was the creation of
a long-range expansion program for electric facilities in Brazil's south-central
region. The Bank was the Executing Agency for the study.

1.03 This report is based on the findings of a Bank mission comprised
of Messrs. R. L. Bloor, M. J. Reis and M. J. Schloss, who visited Brazil in
October/November 1969.

1/ The name of the company derives from this first plant built
at Furnas Falls.
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1.04 The Government's policy has been to make small adjustments :in
the exchange rate every 30 to 60 days. At the time of preparation or the
basic data for this report, a rate of NCr$3.83 to US$1 was in eflet; the
present exchange rate is NCr$h.49 to US$1. Changes in the exchange rate
do not affect the Borrower's financial position as they are offset by tariff
adjustments, and hence, do not require frequent recasting of the financial
statements.
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II. SECTOR DEVELOPMENT

2.01 Most electric power in Brazil is produced by government entities,

but there is substantial private production. In 1968 the total installed

capacity of 8,741 Mw was distributed as follows:

Federal Government 18%
State Governments 39%
Private (including captive plants) 43%

Future expansion of the sector in generation and transmission will be prac-
tically all by Government companies a by 1975 they will represent about 80%

of the total capacity. Production va.ries greatly in the different sections of

the country, as indicated below:

Northeast 11%
North and West-Central 1%

South-Central 77%
South 11%

Total production in 1968 was about 39 billion kwh or 425 kwh per capita,
whereas in the South-central section production was 760 kwh per capita --
a rate comparable to some of the lower national rates in Europe.

2.02 The Government sector is headed by Eletrobras, a Federal limited
liability holding company created in 1961 to implement Government policy in the

electric power sector. Eletrobras is the majority stockholder in its 16 sub-
sidiary (Federal) companies, and a minor stockholder in 19 associated companies

controlled by State Governments. It administers public funds to expand the
Federal power systems and makes loans to other utilities in need of financing.

2.03 The south-central region, which includes the states of Sao Paulo,
Minas Gerais, Rio de Janeiro, Guanabara, Espirito Santo and Goias, contains

45% of the country's population although only 13% of its area, accounts for
40% of its agricultural production and 70% of its industrial production, and
consumed in 1968 about 25 billion kwh of electricity or about 80% of the
country's total consumption. The principal generating companies in the region
are --

Central Eletrica de Furnas S.A. (Furnas),
Centrais Eletricas de Sao Paulo S.A. (CESP)

the State-owned company of Sao Paulo,
Centrais Eletricas de Minas Gerais S.A. (CEMIG)

the State-owned company of Minas Gerais, and
Light Servicos de Eletricidade S.A. (Light)
a subsidiary of a Canadian company.

These companies are interconnected by a transmission system (see Map) and up
until now the principal inter-company movement of power has been from Furnas
to Light. CESP is beginning to bring in large sources of power and in the
future will supply a large part of the Sao Paulo market; Furnas will be the
principal supplier of the Rio de Janeiro area; CEMIG will supply the state of
Minas Gerais; and there will be some interchanges among the companies. Light
will not expand its generating facilities, but will continue to be the principal
distributor in the Sao Paulo and Rio de Janeiro areas.



2.04 The study under the UNDP grant mentioned in paragraph 1.02 was
undertaken by a consortium of consulting engineering firms 1/, and yielded
a program for the region's power development through 1980 when, based on an
intensive market study, consumption of at least 65 billion kwh was expected.
The program is predominantly hydroelectric since there are many such sites
that can be developed at low unit cost, whereas the known indigenous fossil
fuels are either scarce or of poor quality and remote from the region. All
the companies have adhered to the program and are expected to continue doing
so; all features of the proposed project are parts of the program. of
Sao Paulo was committed so heavily to a program of its own when the UDP
study was initiated in 1963 that it has not yet started a project undeor the
program, but plans to do so soon. Its plants now under construction fit into
the program satisfactorily although the transmission voltage it selected,
while workable, will not represent the most economical solution.

2.05 During the past year, Eletrobras made a market study of the south-
central region to update the development program, which is based on data about
five years old. The company was assisted by well-qualified consultants who
had worked on the UNDP study. The final report on this market study is now
available and it indicates total consumption of at least 75 billion kwh in
1980. The report is judged to be a satisfactory basis for the region's ex-
pansion programs. The particular assumptions regarding the market which
serve as a basis for appraising the proposed project are set forth in para-
graphs 7.02 and 7.03 herein. The program will require periodic review as the
actual market develops.

2.06 Although Furnas, CEMIG and CESP each has a fairly definite area
of responsibility for the future supply of electricity, the transmission grid
makes it possible for them all to obtain substantial advantages from coordi-
nated operation. Furnas has taken the lead in organizing a Committee for the
Coordination of Integrated Operation, which includes the nine companies oper-
ating in the south-central region and its fringe areas. This Committee meets
regularly to consider such matters as --

i) coordination of reservoir storage operations;
ii) system planning for reserve capacity;

iii) establishment of system maintenance programs;
iv) procedures for load and frequency control;
v) planning for operations during emergencies;

vi) establishment of system communication facilities;
vii) standardization of statistical information and

coordination of technical studies.

Although new, the Committee is organized along lines that have been success-
ful elsewhere and it may be expected to achieve for the region a high quality
of service at low cost.

1/ Montreal Engineering Co. Ltd. of Canada,
G. E. Crippen Associates Ltd. of Canada,
Gibbs and Hill, Inc. of U.S.A., assisted by
counterpart Brazilian staff.



2.07 The development of distribution systems commensurate with the

expansion of generating and transmission facilities is proceeding reasonably
well. Four Bank loans (475 - h78-BR) totalling US$61.6 million are helping,
finance the rehabilitation and expansion of four major systems in the south-

central region. For several years, an AID loan of US$L0 million to Light
has helped finance a program of distribution improvement in the cities of

Rio de Janeiro and Sao Paulo. Using its own funds, Light is about to embark

on a five-year plan designed to stay abreast of market growth. CEMIG is

undertaking a major expansion of its distribution system in Minas Gerais.

All the other companies in the region are actively engaged in or plan ning
the early start of similar programs. With the improved earnings based on

revalued assets permitted the utilities since 1964, there is little doubt
that the distribution systems will be improved and expanded toward adequate
levels. System losses of 1% in 19(i are expected to be reduced to 11,, in
1980, a quite satisfactory level, due principally to improvement in distri-

bution systems.
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III. THE BORROWER

3.01 The Borrower would be Furnas, an autonomous Government corpora-
tion established in 1957 and the largest subsidiary of Eletrobras. Furnas

is a bulk producer and sells only to other utilities at wholesale. It is
a major supplier for the Rio de Janeiro market through Light and several
smaller distributors, for the Sao Paulo market through Light and one other
small company and it sells to CEMIG. Its principal source of energy is
large hydroelectric plants it has constructed on the Rio Grande several
hundred kilometers from its markets; and it has built an extensive high-
voltage transmission system to reach these markets.

3.02 The share capital of Furnas as established on June 6, 1969,
was NCr$600 million, divided as follows:

Shareholder Ordinary Preferred

Centrais Eletricas Brasileiras S.A.
(Eletrobras) 96.5 92.9

Centrais Eletricas de Minas Gerais S.A.
(CEMIG) 1.7 1.7

Departamento de Aguas e Energia Eletrica
do Estado de Sao Paulo '(DAEE) 1.8 2.7

Light Servicos de Eletricidade S.A. (Light) - 1.9
Cia. Paulista de Forca e Luz S.A. (CPFL) - 0.2

Centrais Eletricas de Sao Paulo S.A. (CESP) - 0.6

TOTAL 100.0% 100.0%

Total number of shares 300 million 300 million

3.03 A 12-member council appointed by the Government directs Furnas.

Six of the members are executive directors, and the other six are in

Government and business circles. The executive directors are the President,
the Vice President (Technical), the Vice President (Operations and Planning),

and the three heads of the Departments of Administration, Finance, and
Contracts. The personnel are distributed as follows:

Department No. of Personnel

Technical 1,000 (750 in construction)
Operations and Planning 1,000
Administration 370
Finance 170
Contracts 135

Total 2,675



The number of personnel is not excessive. Furnas does a considerable amount

of construction work with its own forces, such as preparatory work at cons-

truction sites which would be difficult to accomplish by contract. Further-

more, many of its personnel do work which ordinarily would be done in govern-

ment bureaus, such as organizing the coordinated operation of all utilities

in the region and assisting in the preparation of tariff regulations, market

studies, and the solution of other country-wide utility problems.

3.0h The organization of Furnas has developed well -- due partly to

a well-informed, hard-working group of executive directors and partly to

the technical and financial assistane furnished by the Bank and other

development financing institutions. All of the Bank loans have included

funds for personnel training, as does the proposed loan. Some 20 employees
annually are sent to the United States and to European countries for grad-
uate study and practical training in the technical and financial fields with

large utility enterprises, manufacturing companies and government bureaus.

In addition, Furnas has converted some of the buildings in the construction

village at the Furnas Dam into a training school for operating and maintenance

technicians, who are drawn from its own organization as well as from other

utilities in Brazil. For the design and construction of major projects,

Furnas employs consulting engineers and hires contractors.

3.o5 All power generated by Furnas is sold under contract to other

utilities for resale to the ultimate consumers. The utilities which pur-

chase Furnas power and the amounts of recorded and projected sales are

listed in Annex 1. In 1968, the last year for which nationwide figures

are available, Furnas energy sales were nearly 6.0 billion kwh and the

demand was 1,260 Mw. Total energy sales in the south-central region for

that year were 21 billion kwh.
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3.06 As Brazil's largest Federal public utility, 
Furnas has sub-

stantial generating facilities as shown 
below:

In Operation

Station Tye Cacit Mw

1/ Furnas Hydro 900

Santa Cruz Thermal 160

Peixoto Hydro 2/ 250

1/ Estreito, Units Nos. 1 to 4 Hydro 700

TOTAL 2,010

Under Construction Date of

Station Ty Installation Capacity Mw

Funil Hydro 1970 210

1/ Estreito
Units Nos. 5 & 6 Hydro 1972 350

Santa Cruz Thermal 1972 30

1/ Porto Colombia Hydro 1973/74 360

1,320

3.07 The transmission system of Furnas is shown 
on the attached map.

In operation and under construction are 
2,650 km of 3h5 kv transmission

lines which will be substantially completed in 1972 and fully completed in

1974.

1/ Financed by the Bank.
F/ This 480 Mw plant is owned by CPFL, another Eletrobras subsidiary;

agreement has been reached that Furnas would market energy from

250 Mw of its capacity.



- 9 -

IV. GENERATING EXPANSION PROGRAM

4.ol As shown in paragraph 3.06, the Furnas Corporation has 2,010
Mw of capacity in operation and 960 Mw under construction to be completed
by 1972. The Porto Colombia units will come on line in 1973 and 1974, but
in order to avoid a shortage in reserve capacity in those years the Cor-
poration plans to install in the Furnas powerhouse units Nos. 7 and 8 of
150 Mw each in the spaces available for them. The 1,400 Mw of Marimbondo
is scheduled to come in starting in 1975 and to be completed early in 1977.
Furnas has been given the responsibility by the Government to construct
Brazil's first nuclear plant (about 5-2 Mw); several sites in the vicinity
of Rio de Janeiro are being explored. The year 1976 has been mentioned as
the date for completion of the nuclear plant, but full commercial operation
is not considered likely before 1978; this later date appears to be satis-
factory with respect to Furnas' ability to meet its market requirements.
While a nuclear plant of this size may be economic in many systems of this
size, its justification in Brazil is not clear on account of the availability
of abundant low-cost hydro potentials extending well into the 1980's. Pre-
sent plans are to finance it by tied foreign credits and government funds;
and the Bank has reserved the right to assure itself that a satisfactory
financing plan is adopted for the construction of this or any other project
which may be started before the proposed Marimbondo project is completed.
As it is expected that another new power plant will be needed early in 1979,
the present plan is to build the Itumbiara hydroelectric plant of about 1,000
Mw on the Paranaiba River during 1974-1978. Furnas expects that another plant
of about 1,000 Mw will then need to be constructed over the 1975-1980 period.
This program aside from the Marimbondo plant will require further study before
each additional plant is started, since the market requirements may deviate
somewhat from present estimates.
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V. THE PROJECT

5.01 The project would consist of the construction of the i,WO MW]
Marimbondo hydroelectric plant on the Rio Grande, a transmission system at
500 kv and 1,400 km long, and the installation of two 1;0 Mw turbo-venerator
units in the existing Furnas plant. Included in the project would be foreignfl
engineering, training and managerial services plus the related equipmn

Marimbondo Hydroelectric Plant

5.02 The plant will be situated 650 km northwest of Rio de Janeirc
at Marimbondo Falls, about 250 km above the mouth of the Rio Grande ehe
it joins the Paranaiba River to form the Parana River. With a drairna
area of 118,600 km2 and a gross head of 60 m, Marimbondo will be the largest
plant on the river. Like other plants under construction upstream, it will
benefit from the regulation of flow provided by the large volume of storage
at the existing Peixoto and Furnas plants.

5.03 The main features of the structure will be --

i) an earth embankment, 3,500 m long with a maximum
height of 65 m and with a volume of 20 million m 3 ;

ii) a gated concrete chute spillway, 150 m wide; and

iii) a powerhouse intake structure connected by short
steel penstocks to an enclosed, above-ground power-
house 220 m long.

Construction will be simple except for the extensive cofferdan system recquired
by the peculiar topography of the falls. The earth and rock cofferdam struc-
tures will have to be built in fairly'deep water. Though this has been done
before under more adverse conditions, a well-organized and adequately super-
vised construction effort will be needed. The Brazilian construction industry
will be called upon to do the work and with the supervision of the Furnas
organization it is fully capable of this; furthermore, the project cost esti-
mates include contingency allowances that should be able to cover construction
difficulties.

5.0 The powerhouse will have eight 175 Mw units. The plant factor would be
40% with an annual firm energy capability of some 4.9 billion kwh under driest
season conditions as experienced during the 1953-56 drought. These relation-
ships are optimal based on a study of needs of the entire Furnas system. The
station will utilize Francis-type turbines suitable to the moderate head.

Transmission

5.05 The fact that the Marimbondo plant will be the largest on the
Rio Grande, as well as the farthest from the market, calls for the construction
of an extra high voltage transmission system to be superimposed over the present
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345 kv system. Various layouts have been studied, with the best one shown
on the attached map. Basically, the system connects Marimbondo with Rio de
Janeiro (its principal market) by two single-circuit lines totalling some
1,h00 km and by 1,200 Mva of transformers in the capital city; its routing
also makes possible economic interconnections to the CEMIG area to the north,
and the CESP area to the south.

5.06 Transmission at 500 kv is a relatively new and high voltage.
For some years, however, it has been in service in the United States over
long distances and the equipment has been designed and produced by several
manufacturers. Furnas personnel will be trained in its operation elsewhere
and experienced consultants will be available when operations begin. Thus,
no problems regarding its use in south-central Brazil are expected.

Furnas Turbo-Generator Units 7 and 8

5.07 The Furnas powerhouse has six 150 Mw units in operation, and
there are spaces for two more of the same size. Since practically all the
equipment needed to install the two units, Nos. 7 and 8, such as the travel-
ling cranes, closure gates, and bulkheads, is already built into the power-
house, no problems are anticipated.

Engineering, Training and Managerial Services

5.08 These services are needed by Furnas as its system becomes in-
creasingly complex and they must be obtained from abroad since the system
is the most advanced of its kind in Brazil. Being the outstanding Federal
utility, it must assume the leadership by training personnel abroad and
achieving improvements in management and integrated operation with adjacent
systems, to include load dispatching and computerized problem-solving, along
with equipment for such operations.

Estimated Cost

5.09 The estimated cost of the project is shown below.
In Millions of NCr$ In Millions of US$

Local Foreign Local Foreign
Currency Currency Total Currency Currency Total

Marimbondo Plant 456.9 76.6 533.5 119.3 20.0 139.3

Transmission 293.8 95.7 389.5 76.7 25.0 101.7

Furnas Units 7 and 8 22.6 10.7 33.3 5.9 2.8 8.7

Engineering - 14.2 14.2 - 3.7 3.7

Contingencies 103.8 16.1 119.9 27.1 4.2 31.3

Training, Technical
and Managerial
Improvement Services
and Related Equipment - 7.7 7.7 - 2.0 2.0

TOTAL PROJECT 00ST 877.1 221.0 1,098.1 229.0 57.7 286.7
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The total cost of US$286.7 million equivalent does not include interest
during construction. Contingency allowances vary from about 7.5% on equip-
ment proposed for external financing to about 17.5% on the local costs of
the Marimbondo plant which include the civil works. The US$52.0 (57.7 minus
5.7) million of foreign currency for equipment is the estimated cost of im-
ports comprising finished goods, components, and raw materials.

External Financing

5.10 The requirement of US$106 million equivalent in external finan-
cing includes about US$100 million which is the estimated cost of equipment
to be purchased after international competitive bidding including contracts
won by Brazilian suppliers. These are estimated to amount to nearly one-
half of the total contracts on the basis of recent experience with similar
loans in Brazil. External financing would be provided by joint financing
between the Bank and major industrialized countries as agreed at a meeting
in Paris on March 11 and 12, 1970. The pattern of financing would be similar
to that used for the Colombian Loans 536-Co, 537-Go, and 575-CO. A major
difference in results would be that in this case, and on the basis of recent
experience, Brazilians would be expected to secure a substantial part of the
equipment orders, as noted above, and these would be financed by the Bank.
Otherwise, financing for equipment would be provided on a 50/50 basis between
the Bank and the countries in which contracts are placed provided that:

Individual contracts amount to at least the equivalent
of US$200,000 to qualify for joint financing; and

any one country must receive qualifying contracts
aggregating at least the equivalent of US$1 million
before being called upon to participate in joint
financing.

Foreign engineering, training, technical, and managerial improvement services
and related equipment would be financed by the Bank. Joint financing is ex-
pected to occur along the following lines:

Marimbondo - Joint Financing
(US$ Million)

IBRD
Total 100% 50%

Financing Brazilian Foreign Other
Required Orders Orders Total Lenders

Marimbondo Hydroelectric Plant 32.0 12.0 10.0 22.0 10.0
Marimbondo Transmission System 54.8 29.8 12.5 42.3 12.5
Furnas Plant Units 7 and 8 5.7 2.9 1.4 4.3 1.4
Contingencies 7.8 3.6 2.1 5.7 2.1

Total Equipment 100.3 48.3 26.0 74.3 26.0
Engineering, Training Services, etc. 5.7 _ _ 5.7 -

Total Financing 106.0 48.3 26.0 80.0 26.0
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Thus the proposed Bank loan would be US$80 million equivalent and the p ro-

posed financing by other lenders is estimated at US$26 million equivalrt.

The proposed Borrower has agreed to make its best efforts to obtain joint

loans. If the other lenders should secure contracts which qualify for

joint lending and total more than US$26 million, the amount of Bank finan-

cing could be reduced and a corresponding amount of the loan could be can-

celled. Agreement has been reached with the Borrower that prematuring of
a joint loan because of a default would give the Bank the right to declare

a default under the Bank loan.

Unit Costs

5.11 The cost per kw of the Marimbondo plant, due to favorable natural

conditions, is only US$115, which is very low compared with the average cost

of this type of hydroelectric plant. Together with the transmission system
the cost is under US$200 per kw, which is likewise a very low unit cost con-

sidering that a part of the transmission system will also temporarily serve

other plants. The unit cost of Furnas units 7 and 8 is about US$31 per kw;
the lowest unit cost of installing incremental capacity elsewhere in the re-

gion has been estimated at US$4h per kw. The project cost estimate is based

partly on Furnas' recent construction experience and partly on the advice of

its consultants and prospective suppliers, and it is judged to be adequate.

Engineering and Construction

5.12 The engineering group which in 1966 produced a program of power
expansion through 1980 for the south-central region (see paragraph 2.04) re-

cognized that the Marimbondo plant would have one of the lowest cost poten-

tials in the region. However, no basic engineering studies had been made

for it and because of the time required for such studies, other projects
with more complete planning had to be programmed earlier to meet the grow-

ing need for electricity. Since 1966 Furnas has employed two engineerin.
firms, Charles T. Main (U.S.A.) and Promon Engineering Co. (Brazil), to

proceed with the engineering studies. Individual consultants from the

U.S.A. were also employed for the earth dam design and geological studies.

Detailed studies of the entire system in which the plant will operate have

been made to establish the plant's ,optimum installed capacity. A satis-

factory report on this study is available. Thus, the general design of the

dam structure is now fixed, the size of the powerhouse is established, an

accurate cost estimate is available, and the detailed design of structures

and equipment is in progress.

5.13 Since it was generally recognized that the construction of Marim-

bondo required a transmission system with a higher voltage level than the

existing system (see paragraph 5.05), a planning group was organized consist-

ing of representatives of Furnas, CEMI and CESP. Studies were made as to

how the integration of their systems could best be carried forward with regard
to the routing of lines and voltage levels, including the existing 345 kv level

and 500 and 765 kv. The planning group was assisted by Commonwealth Associates,
a U.S.A.firm specializing in transmission planning, and Montreal Engineering Co.
of Brazil (no relation to the Canadian company of the same name). The group
selected a voltage level of 500 kv and the routing of the lines necessary
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to carry the output of Marimbondo. That voltage level was found to be more

economical than 345 kv; 765 kv was found applicable in only part of the region

and furthermore was considered too untried anywhere to be used in Brazil at

this time. The group's findings were reported in detail and are considered

reasonable. Work is now going forward on detailed planning of the structures

and equipment needed.

5.14 The Montreal Engineering Co. of Canada, after studying the need

for Furnas units 7 and 8, prepared a satisfactory report recommending instal-

lation as soon as practicable. The relatively small amount of engineering;

required for the design and installation of these units can be supplied by the

Furnas organization itself, assisted as necessary by suppliers.

5.15 Site preparation for Marimbondo has been underway for some time,

and Furnas has started the mobilization of construction equipment. After mid-

1970, Furnas should begin to enter into contracts for the major items of per-

manent equipment; at the same time a major construction contractor should move

onto the job site. It should be practicable to make these arrangements, so

as to ensure the first generating unit coming into operation early in 1975 and

the last one at the beginning of 1977. It should likewise be possible to con-

struct the transmission facilities on a similar schedule, except to have them

completed by the end of 1974. Furnas unit 7 will be needed late in 1973 and
unit 8 early in 1974; there should be no problem in meeting those dates. The

well-experienced Furnas organization and its well-qualified consulting firms

should be able to accomplish all of the work satisfactorily and on schedule.

The provisions contained in Loan 565-BR requiring the employment of consultants
and contractors satisfactory to the Bank will be repeated in the proposed

agreement.
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VI. PROCUREMENT AND) ,i`RSEMENT

6.01 Procurement for the project will fall within two categories:

i. Permanent equipment to be installed in the

project and certain foreign professional
services which will be covered by the
proposed external financing (including
the proposed Bank loan) and estimated to
cost US$106 million.

ii. The main civil works ctracts, which will
not be covered by the proposed external
financing, and estimat d to cost approx-
imately US$80 million equivalent.

The remainder of the project cost will be for force account work, land,
local engineering services, operation of construction camps, and admin-
istrative overhead.

6.02 Procurement of goods and services by means of the external finan-

cing would be on the basis of international competitive bidding, with the ex-

ception of some minor items for which such bidding would be impractical, and
the professional services needed for engineering and training. As in the

Bank's previous power loans in Brazil, local manufacturvrs would be eligible
to compete in the bidding with the advantage of a 15% margin of preference.

In the case of bids composed of both foreign and local currencies the foreign
portion would be dealt with as a foreign bid and the local portion as a local

bid. In the case of joint loans the interest and terms of the loans would be
disregarded in selecting the low bidder. Local manufacturers would be ex-

pected to obtain a substantial amount of contracts (see paragraph 5.09). The
main civil works contracts will be open to bidding only by Brazilian con-
tractors of which there are enough with the necessary experience to offer

significant competition.

6.03 Under previous power loans foreign and domestic bids have been

compared by adding 15% in lieu of customs duties to the foreign bids and

converting the resulting amount to cruzeiros by using the rate of exchange
prevailing 30 days prior to bid opening. Since the last loan was negotiated,
certain Port and Marine Taxes have been created (see Annex 2 for details) and
an "Instruction No. 6" (see Annex 3) has been issued by the Ministry of Finance.

These developments would require that an average of about 3% of the value of
imports would be added as part of the landed cost before comparing with local
bids and that the rate of exchange used would be that prevailing on the date
of award. These taxes apply to imports, exports, and coastwise shipping and
the Bank and the Borrower have agreed they may be considered user charges and
included in the cost of imports for the purpose of comparing local and foreign
bids; the full proceeds of these taxes are assigned to port and merchant marine

improvements. However, loan funds would not be available for payment of the

taxes.
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6.04 No disbursements would be made for expenditures incurred prior
to the signing of the loan, except for relevant engineering services which
would be about US$300,000. Disbursements under the proposed loan would
cover the CIF cost of equipment from foreign origin after allowing for
joint financing arrangements or local cost of equipment acquired from
local suppliers as a result of international competitive bidding. For
engineering services and training costs disbursements would be for the
actual foreign exchange cost. Any unutilized amounts would be cancelled.
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VII. JUSTIFICATION OF THE PROJECT

7.01 The market for electricity in south-central Brazil expanded 
on an

average annual rate of 11.2% through the 1950's, then dropped to an average

of 8.1% from 1960 through 1968 because growth from 1964 to 1967 was small

due to the Government's action to correct economic maladjustments 
which

occurred prior to that period. However, in 1968 the rate was 12.3% and

was estimated late in 1969 to be over 13% for that year. Eletrobras' re-

cent studies (see paragraph 2.05) have resulted in a projected annual ex-

pansion rate of about 10.5% through the 1970's.

7.02 To provide a test for the timing of Marimbondo and Furnas units

7 and 8 it was deemed prudent to request Furnas to make a market 
projection

based on the estimated regional market of 1969 projected to 1980 at an annual

rate of expansion of 9%. From this projection it may be concluded that if all

projects under construction in the region are completed on schedule, 
including

the proposed Marimbondo plant and Furnas units 7 and 8, there 
may be a short-

age of energy of about 8% in 1975 when Marimbondo starts to operate and capaci-

ty requirements including reserves will barely be met. It is expected that

this energy shortage could be overcome by temporarily overdrawing on storage

in the Furnas reservoir -- a procedure resorted to in 1969 when a dry spell in

Sao Paulo required Furnas to exceed its contract commitments to Light. It is

also clear that through 1980 Furnas cannot expect help from projects under

construction by others.

7.03 Furnas has contracts to supply power to some entities on a fixed

supply basis, but is also responsible for supplying other areas, notably

that centering on Rio de Janeiro, in accordance with the growing market demand,

which has been estimated on the basis of the above-mentioned 9% regional 
ex-

pansion but adjusted within the Furnas area of primary responsibility 
in accord-

ance with its special requirements (see Annex 1). The contract demands are

depicted graphically (see Annex 4), together with the indication of the 
sche-

duled completion of Furnas' generating facilities under construction and in-

cluding Marimbondo and Furnas units 7 and 8. The following conclusions may

be drawn:

i) There will be a small shortage of energy
in 1974 and 1975 (this could be overcome

by special operation of Furnas reservoir).

ii) Furnas units 7 and 8 are needed in 1973
and 1974 to avoid a substantial re-
duction in reserve capacity.

iii) Marimbondo plant must be in operation in

early 1975 to avoid shortages of reserve
capacity.
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iv) Marimbondo plant will be fully loaded two
years after its completion if a planned
nuclear plant is in commercial operation
by 1977. Since the nuclear plant is
quite likely to be at least a year late
(paragraph 4.01), the Marimbondo plant
is more likely to be fully loaded in
about a year. This indicates the total

installation is not excessive and justifies
the installation of all eight units in one

continuous operation.

v) An additional plant will be required in
1979 for both capacity and energy.

Alternative Sources of Energy and Capacity

7.04 The proposed projects represent the most economic form in which

additional generating capacity can be provided. A consultant group formed

by Companhia Auxiliar de Empresas Eletricas Brasileiras and the Montreal
Engineering Co. of Canada made a study of alternative new sources, each

one of which would equally well enable the Furnas system to deliver the
same amount of power to the market. In one approach the study shows that

the discount rate which equates the system investment plus operating costs

in the Marimbondo plant and its associated transmission facilities, com-
pared with the same items in the most appropriate combination of a thermal

plant operated with a hydro plant, is about 12 4 per annum. Under another
approach the discount rate which equates the system investment and operating

costs with Marimbondo plant and its associated transmission facilities, com-
pared with those of the system with a thermal alternative, is estimated to
be 16% per annum, which is satisfactory.

7.05 As for Furnas units 7 and 8, in another study by the same con-

sultant group it was shown that the unit cost of installing additional units
with a step-up substation would be considerably lower than that of any other

alternative source of capacity.

Incremental Rate of Return

7.06 The incremental rate of return of the Marimbondo plant and trans-

mission facilities is 20% valuing output at present basic tariffs. The cor-

responding rate of Furnas units 7 and 8 is 9%; this unusually high rate is
due to the large investments in civil works heretofore made to provide the

facilities needed by these new units. The return for units 7 and 8 taking

into consideration the complete Furnas installation, i.e., including the

applicable investment heretofore made, is 24%. Annex 5 describes in detail
how the incremental rates of return were determined.
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7.07 In addition to the above rates of return, benefits difficult to

quantify accrue to the economy as a whole. In the case of Marimbondo trans-

mission lines, other generating units of the system will be able to make

some use of them both before and after the Marimbondo plant is completed.

As for Furnas units 7 and 8, their installation permits a greater use of

the Furnas reservoir storage and an increase in the capacity and energy pro-

duction from plants downstream. Moreover, in addition to the power rates

charged by the utilities, certain taxes and other charges are levied on

ultimate consumers for further investment in the power sector which charges
are not included in the revenues of Furnas or its customers. Thus these

additional benefits, which have not been included in the above calculations,

would make the full economic returns higher.
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VIII. TARIFFS

8.01 In recent years, particularly in 1964, many changes have occurred
in Brazilian legislation relating to tariffs for the power sector. Such
changes were brought about because of inflation in Brazil and the previouis
inability of electric utilities to obtain a reasonable rate of return.
Thus, with regulation on the basis of historical cost and with substantial
inflation taking place, it was impossible to generate a reasonable portion
of funds for normal expansion of facilities and, as a result, the level of
service deteriorated. A description of tariff regulations and of related
taxes and compulsory loans paid by consumers is included in Annex 6. Under
the present legislation and the administration thereof the system is working
well. Regulation enables electric utilities to achieve a reasonable rate of
return and generate funds used for construction purposes. Funds also are
raised from consumers through additional charges on electric bills for taxes
and compulsory loans, from reinvestment of earnings by Bletrobras in securi-
ties of electric utilities in order to finance expansion, from Government and
through substantial foreign loans. It has thus been possible in the south-
central region to raise the quality of service and meet the increasing demand
for power.

8.02 Annual revaluation of assets (see Annex 6, paragraph h) to reflect
the effects of inflation is now mandatory, but related applications for tariff
increases based on such revaluations are not mandatory. Protection is afford-
ed by three provisions in existing and in the proposed Loan and Guarantee
Agreements, as follows:

(a) Furnas shall make application for tariff
adjustments, based on annual revaluations,
within five months after the end of every
calendar year so that its tariffs will be
sufficient to ensure operations in accord-
ance with sound financial and public
utility practice.

(b) The Government of Brazil shall require
agencies with jurisdiction over Furnas'
rates to act on tariff applications
within a period of not more than 30
days after their receipt.

(c) The Bank may suspend or cancel in case
the applicable legislation is changed
materially and adversely affects the
Borrower's business.
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8.03 The history of changes in the tariffs of Furnas 
has been satis-

factory. Between January 1965 and May 1969 16 applications were filed, all

of which with one exception became effective substantially 
as requested.

In the latter case the amount of increase in tariffs was 
reduced because

the Department of Water and Power of the Ministry of 
Mines and Energy,

which regulates electric utilities, with the agreement 
of Furnas concluded

that annual depreciation charges for hydroelectric systems should be limited

to 3%, in lieu of the previous maximum of %. Seven applications providing

for changes in basic tariffs were filed (usually in the 
month of April) and

were on the average effective within a month after 
filing. The other nine

filings were in the form of surcharges to reflect either changes 
in foreign

exchange rates and related increases in the cost of servicing foreign debt

or in cost of fuel incidental to thermal generation. 
These nine surcharges

went into effect automatically without advance approval 
of the Department.
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IX. FINANCIAL ASPECTS

9.01 The past, present and prospective financial position and financial

results of Furnas have been and are expected to be satisfactory (Annexes 7,

8 and 10). Good management (paragraph 3.04) and tariff regulation (para-

graph 8.01) are the principal reasons for this situation.

Past Operations

9.02 During the years 1966 through 1968 demand on Furnas increased

substantially from less than 600 Mw in 1966 to 795 Mw in 1967 and 
1,261 Aw

in 1968. Power sales increased 38% in 1966, 18% in 1967, and 31% in 1968

when they totaled 5,719 million kwh (Annex 7). Reflecting inflation and

the related adjustments in tariffs previously mentioned, the average 
real-

ization per kwh increased from NCr$0.02217 in 1966 to NCr$0.03
6 02 in 1968.

In terms of U.S. dollars there was practically no change in the price, equiv-

alent to about one cent per kwh.

9.03 From the beginning of 1966 to the end of 1968, fixed 
assets in

operation increased substantially from NCr$330 
million to NCr$874 million

and work in progress from NCr$36 million to NCr$567 million. 
Of the total

combined increase of NCr$1,075 million, NCr$660 million (61%) represented

new construction or acquisitions and NCr$415 million (39%) represented 
re-

valuation of fixed assets.

9.04 Earnings of Furnas have been satisfactory in recent years. 
Tariff

regulation permits a 10% rate of return on revalued 
assets as discussed in

detail in Annex 6. To the extent that realized earnings are less than this

10% return on remunerable investment (rate base) the shortfall (deficiency

in earnings) may be subsequently recovered and is one of the 
elements in

setting basic tariffs. Earnings of Furnas in recent years have been suffi-

cient to reduce the amount of accumulated shortfall. Budgeted results

anticipate a substantial reduction if not elimination by the end of 1970 of

the NCr$38 million of shortfall at the end of 1968.

9.05 Return calculated on the basis of remunerable investment 
as defined

for purposes of Brazilian regulation, (Annex 6) in the years 1966-1968 has

averaged close to 11%. Return calculated in accordance with a test devised

by the Bank under Loan 403/h74-BR (developed only for the purpose 
of measuring

whether any possible future changes in legislation would materially 
and ad-

versely affect the position of Furnas), was over 14% in the years 1966, 1967

and 1968. The Bankts test was calculated as the percentage of operating in-

come (excluding income taxes and amortization from costs of operation) and

after depreciation at a 214 rate to the average of the revalued net fixed

assets in operation at the beginning and end of the year. Under Brazilian re-

gulation, however, operating income is calculated 
after inclusion of income

taxes, depreciation (presently at a 3% rate) and amortization 
charges as costs

of operation. Amortization charges have substantially the same 
effect as

depreciation charges.
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9.06 Coverage of total interest by operating income before income taxes

in the years 1966-1968 varied between 1.6 and 3.4 times. Coverage of 1.6 times

in 1968 reflects a higher proportion of work in progress in total fixed assets.

Work in progress is not part of remunerable investment and thus makes no contri-

bution to operating income. As presented in Annex 7, interest charged to cons-

truction (taxable income under Brazilian law) is applied as a reduction of

total interest.

Presen Fr iancial Position

9.07 Furias financial statements have been prepared immediately after the

close of the fiscal year and have been promptly audited by Arthur Andersen and

Company. These arrangements have been satisfactory. In order to assure that

adequate and prompt auditing continues in the future, a covenant similar to

that in existing loans requiring Furnas to employ auditors acceptable to the

Bank I included in the proposed Loan Agreement.

9.06 The financial position of Furnas as of December 31, 1968, is shown

in Annex 8. The summary balance sheets, presented below, show the actual

audited data and the effect of revaluing Furnas' accounts on the bases of

(a) the coefficient issued annually by the Government and used to revalue

assets and local long-term debt to reflect inflation, and (b) the foreign
exchange rate applicable at December 31, 1968.

Summary Balance Sheet, December 31, 1968

(thousand NCr)
Actual l/ Revalued 2/

ASSETS
Fixed Assets

Fixed assets in operation 873,568 1,115,163
Less reserve for depreciation 91,585 102,777

Net fixed assets in operation 71,983 1,012,386

Work in progress 566,593 676,320
Total fixed assets 1,378,576 1,668,706

Current Assets 48,953 48,953

Other Assets 3,532 3,532
TOTAL ASSETS 1 1,7 1,191

CAPITAL AND LIABILITIES
Capital

Share capital 456,000 576,577
Surplus 22,979 22,979

Reserves 104,910 120,051
Total capital 53,89 719,607

Long-Term Debt 730,699 929,489

Current Liabilities 86,473 1/ 92,095 h/

TOTAL CAPITAL AND LIABILITIES 1,401,061 1,741,191

1 ~Aldited balance sheet based on coefficient applicable to December 31, 1967

accounts and on a foreign exchange rate of NCr$2.715 to US$1.
2/ Revalued balance sheet based on coefficient applicable to December 31,

1968 accounts and on a foreign exchange rate of NCr$3.83 to US$l.

3/ Includes NCr$19,591 long-term debt due within one year.

4/ Includes NCr$23,818 long-term debt due within one year.
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9.09 In January 1969 the coefficient issued by the Government for re-
valuation purposes reflected an inflation in 1968 of 25% and Furnas accord-
ingly revalued its assets and local long-term debt in April 1969. At the
same time Furnas revalued its foreign loans on the basis of the exchange
rate of NCr$3.83 to US$1 as of December 31, 1968. These steps were a
necessary part of the tariff increase process. At the end of 1968, fixed
assets in operation reflecting this revaluation approximated NCr$1,115
million and work in progress NCr$676 million. As indicated in paragraph
3.06, substantial generation facilities are under construction.

9.10 Furnas' balance sheet at the end of any year usually reflects
weak current financial position. Actual balance sheets for the years
ending in 1966 through 1968 (Annex 8) indicate current liabilities substan-
tially in excess of current assets. As long as inflation continues it is
desirable to operate with minimum reasonable cash balances. The working
capital position at December 31 generally reflects the worst current
position for any 12-month period. Many of the current liabilities are not
due for payment until 6 to 12 months later. Furnas has always been able to
meet its current obligations.

9.11 A detailed schedule of individual long-term debts is shown in
Annex 9. Long-term debt at December 31, 1968, was about 56% of the total
fixed assets. This is within the 66-2/3% debt limitation provided in
existing Loan Agreements. A similar debt limitation covenant is included
in the proposed Loan Agreement.

Proposed Financing Plan

9.12 The financing plans of Furnas are based on the expectation that
most local funds will be obtained through internal cash generation and the
purchase of share capital and loans by Eletrobras and that foreign expend-
itures will be financed by lending institutions such as the Bank and AID
and by foreign suppliers including joint financing loans. The Bank will
also finance some local expenditures subject to international competitive
bidding. These plans are satisfactory. As indicated in paragraph 4.01
future projects are presently estimated to require large expenditures.
These, however, are subject to further study and provision is included in
the proposed Loan Agreement that no major projects will be undertaken ex-
cept in accordance with a financing plan satisfactory to the Bank.

9.13 A forecast of the source and application of funds for the 10-year
period 1969 through 1978, is shown in Annex 10. The plan for financing this
expansion program over the period is summarized in the table which follows.
For the years 1969 and 1970, the data in Annex 10 as well as in the projected
income statements and balance sheets represent budget estimates used by Furnas
in tariff proceedings. For subsequent years the 10% return on future year-end
remunerable investment permitted by regulation has been projected. This
approach is appropriate in the light of the frequent changes in tariffs of
Furnas, the experience of Furnas, and the requirement of Bank Loan and Guarantee
Agreements (paragraph 8.02). Tariffs are adjusted to provide the permitted
level of earnings. As seen in the table below, total funds required for the
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10-year period are estimated at NCr$5,7h2 million. Under the projected ex-

pansion program, estimated construction expenditures 
excluding interest charged

to construction amount to about NCr$h,7
85 million, or about 83% of the total

application of funds, excluding debt 
service. The balance of the required funds

consists of about NCr$739 million for interest 
charged to construction and about

NCr$219 million for working capital. The proposed Marimbondo project is esti-

mated to cost more than NCr$1,000 million, or 
over 20% of the construction ex-

penditures during this 10-year period. 
A detailed schedule showing the esti-

mated costs of the various projects included 
in the expansion program is in

Annex 11.

Summary of Source and Application of Funds Statement 1969-1978

thousand NCr$)
Amount Percent

APPLICATION OF FUNDS
Investment expenditures

Foreign 
2,030,925 35.4

Local 2,753,955 47.9

Total 
78&4,880 3.3

Interest charged to construction 738 620 12.9

Total investment expenditures 3T219,50 96.2

Additions to working capital 219,021 3.8

Total Applications of Funds 5,742,z21 100.0

SOURCE OF FUNDS
Internal cash generation 5,214,626

Less: Interest charged to

operations 1,481,875
Amortization of long-

term debt 1,024,194

Dividends 1,115,873

Bonuses 97,468

Total deductions 3,719,410

Net internal cash generation 1,h95,216 26.0

Additional share capital from re-

investment of dividends 889,145

Long-Term borrowings
Foreign loans 2,173,312 37.9

Local loans 1,184,889 20.6

Total Source of Funds 57.2.5l. 100.0
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9.14 The net internal cash generation as shown in the table above,
amounting to 26% of the total source of funds, is before consideration of
additional share capital expected to be sold. The forecasts are based on
the expectation that Eletrobras will in the future continue to receive divi-
dends of 12% per annum from Furnas and reinvest these dividends (less a tax
of 15% thereon) in additional shares of Furnas, as it has substantially done
in the past. With reinvestment of dividends by Eletrobras, internal cash
generation approximates 41% of required funds with some modest increase if
minority stockholders holding about 5% of the capital stock also reinvest
dividends received.

9.15 Of the total foreign borrowing of NCr$2,173 million projected
through the year 1978, 26% will be provided from existing Loan Agreements
(principally with the Bank and AID), 19% is estimated to be provided by the
proposed Bank and joint financing loans, and the balance of 55% will have
to be arranged as future projects become ready for financing.

9.16 For the purpose of this report it has been assumed that the in-
terest rate of the proposed Bank loan and the joint loans for the Marimbondo
project would be 7%. Amortization of the proposed Bank loan would be adjusted
to repayment of the joint loans without reducing any repayments to the Bank
below US$100,000 equivalent. The proposed Bank loan would have a 7½-year grace
period and a 22½-year amortization period. The joint loans would be amortized
over a 10-year period from dates of delivery with the latter defined as the
date of completed installation at the site, as determined by the Bank, but not
to exceed 18 months from the date of shipment. Interest rates on borrowings
from Eletrobras are between 814 and 13%. The Eletrobras loan for the Marim-
bondo project has been included in the financial projections as a 22-year
loan, including a 7-year grace period, with a 13% interest rate. This debt
will, as does all local long-term debt (paragraph 9.09 and Annex 6), include
provision for monetary restatement to reflect changes in price levels. De-
tailed schedules of the annual interest and amortization payments for all
loans have been included in Annex 12 (Interest Schedule) and Annex 13
(Amortization Schedule).

9.17 The proposed financial plan is reasonable. Assurances are pro-
vided in the proposed Guarantee Agreement that in the event of a shortage of
funds the Government would provide Furnas with the necessary funds to carry
out the Bank project.

Estimated Future Operations

9.18 Forecasts of earnings (Annex 7) are based primarily on the ex-
pectation that Furnas will, in the future, as it has in recent years, be
able to earn the return of 10% on remunerable investment provided for in
tariff regulation in Brazil and described in detail in Annex 6. A total re-
turn exceeding 10% is contemplated for the years 1969-1970 in the expectation
that there will be a reduction in the accumulated shortfall in past earnings
(paragraph 9.04). Foreign exchange expenditures have been cast in terms of
the official foreign exchange rate as of December 31, 1968, of NCr$3.83 to
US$1. Normal increases in operating costs reflecting the growth of Furnas
have been considered but no provision has been made for subsequent changes
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in foreign exchange rates, which change frequently in small amounts, or inprice levels. These are provided for under the tariff arrangements.

9.19 In 1969 and future years, Furnas intends to charge and include in
cost of operations 3% for depreciation and 3% for amortization. These per-mitted liberal rates are being used to enhance internal cash generation andassist in financing the construction program. Of total internal cash gener-
ation of NCr$5,214 million over the 10 years 1969-1978, depreciation and amor-
tization total NCr$2,343 million or 45%.

9.20 The estimated kwh sales are based on sales contracts with customers
as described in paragraph 3.05 and shown in Annex 1. In 1969 estimated salesincreased very substantially, reflecting the assistance rendered in meeting
power requirements in Sao Paulo, which was adversely affected by drought
(paragraph 7.02). As a result of these unusually high sales in relation torelatively normal increases in kw demand, estimated price per kwh realized
in 1969 was only moderately higher than in 1968 despite customary tariff
increases.

9.21 As indicated in the forecast source and application of funds state-ments (Annex 10), debt service is covered by internal cash generation about1.6 times during the 10 years 1969-1978, a satisfactory ratio. Projected in-terest coverage appears low but combined depreciation and amortization chargesequal about 6% of plant in service. Excluding the amortization charge and
recording a normal depreciation charge of 24 as used in the Bank's test (para-graph 9.05), the lowest projected interest coverage of 1.1 times would beincreased to 1.6 times. It must be recognized that substantial amounts ofinterest relate to plant in process of construction which makes no contribu-
tion to operating income until placed in service. The percentage of totallong-term debt to total fixed assets is expected to reach its highest level of61.9% by the end of 1974 but for the most part is around 60%. The contractual
nature of Furnas' operations (paragraph 3.05) imparts stability to its position.



- 28 -

X. RECOMMENDATIONS

10.01 During loan negotiations, agreement was reached on the

following principal points:

a. Covenants substantially in accord with those
in existing Loan or Guarantee Agreements with
the Borrower are included in the proposed

agreements (paragraphs 4.01, 5.15, 8.02, 9.07,
9.11 and 9.17);

b. the Borrower will make its best efforts to
obtain joint loans; and upon the prematuring
of a joint loan because of a default the Bank
may declare a default under the Bank loan
(paragraph 5.10);

c. for bid comparison purposes the CIF landed
cost of imported goods may include certain
recently adopted maritime taxes (paragraph
6.03).

10.02 The project forms a suitable basis for a Bank loan of US$80.0
million equivalent (excluding interest during construction) for 30 years
including a grace period of 7½ years.

May 1, 1970



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Actual and Forecast Sales Demand

(Thousands of kw)

C o m p a n y Recorded Sales Demand Contracted Demand Commitments (1)

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Centrais Eletricas de Minas Gerais 15 54 129 170 225 235 250 330 375 450 650 450 650

Light - Sao Paulo (2) 559 670 792 982 900 900 900 900 900 900 900 900 900

Light - Rio (3) - 69 200 250 550 650 764 907 1,064 1,236 1,442 1,670 1,922

Cia. Paulista de Forca e Luz (4) - - 70 86 120 140 180 220 270 320 380 440 510

Cia. Brasileira de Energia Eletrica - - 65 77 100 113 127 142 159 177 194 212 231

Centrais Eletricas Fluminenses - - - - 23 34 47 61 77 95 112 131 152

Espirito Santo Centrais Eletricos - 2 5 18 40 58 75 49 35 42 61 82 105

Cia. Eletrica Brasilia - - - - 32 32 43 50 32 312 32 67 127

TOTAL SALES DEMAND 574 795 1,261 583 1,990 2,162 2,386 2,659 2,912_3252_M71 3,952 42397

(1) Furnas contracted demand for the su-ply of the various utilities. The contract year begins April 1st in most

cases at which time he demand for following 12 months comes in force. Furnas is obligated to sell power
at 60% load factor, alth.ough the purhaser may take and pay for less energy or purchase more energy if available.

The annual demand charge is determined by the contracted demand.

(2) After 1970 growth of Sao Paulo Light demand will be supplied by CESP, the State owned utility in the State
of Sao Paulo.

(3) AmounLs of Yi LIght cortract ied up to and including 1971: contract amounts for subsequent years
will be set in 19?0. Demand 1 i 92-78 based on low growth rate of Rio Light estimated by Eletrohrs
study. Eltebras, Furns an ght have agreed that all additiil power required by Rio Light in the
future will be supplied by Furnas .

0

(4) Eletrobras, Furnas, CESP and Paulista have agreed that Furnas will supply 75% of Paulista growth and CESP 25%;
Furnas Paulista contract prepared on this basis.

February 4, 1970



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Recorded and Estimated Energy Sales

(Millions of kwh)

C o m p a n y Recorded Energy Sales Estimated Energy Sales (1)

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Centrais Eletricas de Minas Gerais 81 113 308 740 1,180 1,270 1,310 1,730 1,970 2,350 2,350 2,350 2,350

Light - Sao Paulo 3,624 4,164 4,045 6,765 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120

Light - Rio - 96 1,044 2,170 3,130 3,700 3,630 4,350 5,160 6,050 6,960 8,000 9,100

Cia. Paulista de Forca e Luz - - 150 261 631 736 946 1,156 1,419 1,682 1,990 2,220 2,680

Cia. Brasileira de Energia Eletrica - - 157 269 376 438 507 578 657 744 825 946 1,000

Centrais Eletricas Fluminenses - - - - 122 174 227 289 358 438 507 587 625

Espirito Santo Centrais Eletricas - 1 15 37 271 411 508 184 245 315 403 490 586

Cia. Eletrica Brasilia (2) - - - - - - - - - - - - -

TOTAL ENERGY SALES 3,705 4,374 5,719 10,242 10,830 11,849 12,248 13,407 14,929 16,699 18,155 19,713 21,461

(1) Based on contract demands, given on page 1 of this annex.

(2) Peaking capacity only is needed; energy is traded on an even basis.

February 4, 1970 N
0



ANNEX 2

PORT AND ARITIE TAXES

Port Improvement Tax

This tax was created per Decree No. 8.311 of December 6

1945, and Decree No. 3.421 of July 10, 1958, and was subsequently
amended by Decree No. 415 of January 10, 1969. It was created to
form a part of the "Fundo Portuario Nacional" in order to provide
financial resources for the improvement of ports and access channels.
Charges apply to exports and coastal shipping as well as to imports.
They are calculated on the basis of the commercial value of the
merchandise, which is interpreted to mean the CIF value as follows:

a) 2' when the merchandise is imported;
b) 0.2% when the merchandise is exported; and
c) 0.2% when the merchandise is shipped to or from

another port in Brazil.

Tax for Renovation of Merchant Marine

This tax was established by Decree No. 3.381 of April 24,
1958 and was subsequently amended by Decree No. 432 of January 23,
1969. It was created to form a part of the "Fundo da Marinha Mercante"
in order to provide financial resources for the merchant marine of
Brazil. Charges apply to both domestic and foreign shipping as follows:

a) 20% of the freight value for departure from a national
port in the commerce of Brazilian coastal shipping; and

b) 15% of the freight value for imports from the overseas.

February 4, 1970
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MINISTRY OF FINANCE

ORDER (PORTARIA) OF JANUARY 14, 1969

In exercise of the powers conferred on him by law, the Minister of

Finance hereby resolves as follows:

No. 6 - I. For the purpose of implementation of the present order, the

term "international bidding" shall be understood to cover any call for bids

issued by a public authority or a private entity for the supply of machinery,

industrial equipment, and materials for processing, when not restricted to

domestic manufactures.

II. The definition given in Section I shall also include price

quotations from a restricted number of bidders with a view 
to the purchase

of goods.

III. Invitations to participate in international bidding shall comply

with all the following regulations:

(a) They shall contain a clause setting forth or accepting

a formula for price adjustment so that the value of

domestic currency can be restored in the event of an

increase in domestic costs;

(b) requirements for bonds and guarantees on the part of

the bidders should not be in excess of those normally

and usually laid down in the countries concerned,

including Brazil;

(c) any penalties for failure to observe the technical or

performance guarantees shall be no more severe than

those that are traditionally accepted on the inter-

national market, and shall be limited to an amount

proportional to the value of the supply contract;

(d) the terms of pr-yment shall admit bids in accordance with

the usual supply practices of the domestic manufacturers

of machinery and industrial equipment and consistent with

the schedule of manufacturing expenses.

IV. The comparison of bids made in international competitions, when

financing over more than 15 years is entailed, pursuant to Article 18 of

Decree Law No. 37 of November 18, 1966, shall be based on the system set

forth in points 1 and 2 below:

(1) Foreign bids shall observe the following rules:

(a) They shall state the CIF price, listing separately

the estimated portion of that price that is repre-

sented by freight and insurance and handling (estiva)

at the port of destination;
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(b) the CIF price shall be converted into new
cruzeiros at the rate of exchange of the Banco
do Brasil S.A. in force on the day on which the
bids are opened; in the event of a change in the
rate between that day and the date of the official
award, the price quoted in the foreign bids shall
be recalculated on the basis of the new rate of
exchange;

(c) the prices in new cruzeiros, determined as set
forth in (b) above, shall be augmented by the
following unloading charges, even though the
importer may be exempt therefrom:

(i) Merchant fleet renewal tax;

(ii) Port improvement tax;

(d) if, on the day the bids are opened, any foreign exchange
charges are due on the imports, the amount thereof
shall be added to the price in new cruzeiros, determined
as set forth in (b) above;

(e) once the total price in new cruzeiros has been determined
as provided for above, it shall be augmented by a minimum
of 15% pursuant to point III of the Sole Proviso of
Article 17 of Decree Law No. 37-66, regulated by Decree
No. 61,574 of October 20, 1967; this 15% coefficient shall
be applied on the basis of the following formula:

Po = (1 plus t) (P plus D)
PO = Final price for purposes of comparison
P = CIF price quoted as defined in (b)
D = Unloading charges, as defined in (c)
t = Rate for protection margin;

(f) the final comparative price for foreign bids shall be
obtained by adding the price in new cruzeiros of any
parts of domestic origin to the price determined as
provided for above.

(2) Domestic bids shall observe the following rules:

(a) Domestic bids shall be understood to be those with
a component of locally manufactured parts represent-
ing 50% or more of the value of the complete equip-
ment, which percentage shall be determined using the
dollar rate in force on the day on which the bids
are opened;

(b) the provisions of (a) above shall not include equipment
for which the domestic content has been specified in
accordance with a Government-approved scheme;



ANNEX 3
Page 3 of 4

(c) for the purposes of comparison, the FOB factory
price in new cruzeiros of the domestic bid shall
be used;

(d) for the purpose of price comparison, in the event of a
change in the rate of exchange, only that portion
of the adjustment shall be taken account of that
relates to the period between the start of bidding
and the official award, even though the domestic bid
may include a price adjustment in accordance with a
formula contained in the bidding conditions; in such
event and in order to reestablish parity with the
foreign bid, the price quoted in the domestic bid
shall be augmented by the portion of the adjustment
based on notional application of the respective
formula.

V. The comparison of bids made in international competitions, entail-
ing external financing over less than 15 years or no external financing at all,
shall be based on the system set forth in points 1 and 2 below:

(1) Foreign bids shall observe the following rules:

(a) They shall state the CIF price, listing separately
and clearly the portion of that price represented
by freight and insurance and explicitly including the
cost of handling at the port of destination;

(b) the CIF price shall be converted into new cruzeiros at
the rate of exchange of the Banco do Brasil S.A. in
force on the day on which the bids are opened; in the
event of a change in the rate between that day and the
date of the official award, the prices quoted in the
foreign bids shall be recalculated on the basis of the
new rate of exchange;

(c) the price in new cruzeiros, determined as provided for
in (b) above, shall be augmented by the following items,
even though the importer may be exempt therefrom:

I - import tax, calculated on the basis of the
respective rate in the Customs Tariff;

II - merchant fleet renewal tax;

III - port improvement tax;

IV - foreign exchange charges on the imports, if due
on the day on which the bids are opened;

V - tax on processed products;

VI - turnover tax;
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(d) the comparative price for the foreign bids shall be
obtained by adding the price in new cruzeiros of any
parts of domestic origin to the price determined as
provided for in (b) and (c) above.

(2) Domestic bids shall observe the rules set forth in Section TV,
(2) (a), (b), (c) and (d), and, for the purposes of price comparison, the
following principle:

(a) Should the similar domestic product be exempt from
domestic taxes or tax free, an amount equivalent to
the tax on the inputs required for its production
in Brazil shall be deducted from the FOB factory
price in new cruzeiros quoted in the domestic bid.

April 22, 1970
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

MARIBONDO PROJECT

Incremental Rate of Return

1. The incremental rate of return of the Marimbondo project was
determined as set out below, and is the discount rate at which the present
worth of the cost of the project equals the present worth of the revenues
produced by it over its life:

(a) The life of the project is 40 years.

(b) The annual capital costs comprise
construction costs and investments in
working capital. The project's annual
construction cost is shown in Annex 11.
Investments in working capital are pro-
jected as the units go into operation:
for the Marimbondo plant, the estimated
amount is NCr$27 million, and for Furnas
units 7 and 8 it is NCr$0.7 million.

(c) The annual net revenue is the annual gross
revenue less incremental operating costs.
The annual gross revenue is equal to the
annual capacity sales attributed to the
project multiplied by the demand charge
plus the annual energy sales attributed
to the project multiplied by the energy
charge.

(d) The annual sales of capacity were deter-
mined by allocating the incremental Mw
sales first to the Marimbondo plant up to
its capacity, and thereafter the rest of
the incremental sales to Furnas units 7
and 8. The average annual sales of energy
were determined by apportioning the total
sales of the Corporation to the respective
plants in accordance with the estimated
operating conditions, and were estimated
at 7.43 billion kwh for Marimbondo once
fully in operation. No increase in ener-
gy was attributed to Furnas units 7 and 8
since they serve only for peaking capacity.
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(e) The demand charge in the calculations
of revenues was NCr$18.54 per kw per
month, and the energy charge was
NCr$9.82 per Mwh. These figures
correspond to the revised basic tariff
for the period 1969/70 put in effect
in May 1969. These tariffs include
income taxes of Furnas as part of the
costs of operation.

2. On the basis of the above, it was determined that the present
worth of capital costs would equal the present worth of the benefits over
a 40-year period at a discount rate of 20.2% for Marimbondo plant and trans-
mission, and 49.4% for Furnas units 7 and 8. If the total cost of the Furnas
plant were averaged out over the eight units, then the rate of return on the
last units would be 23.95.

February 25, 1970
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BRAZIL

CENTRAL ELETRICA DE FURNAS S .A.

Tariffs

1. Regulations governing tariffs are contained in the Water Code of

1934, subsequent amendments and decrees including decrees dated February 26,

1957 and November h, 196h and Law 5,073 enacted on August 18, 1966. Prior

to 1964, tariffs were based on the use of the historic value of investment,

thereby not reflecting the substantial inflation that occurred in Brazil.

The 1964 decree allows utilities to revalue their investment to reflect

changes in price levels. The 1966 legislation made yearly revaluations

of assets mandatory.

2. Under the existing regulations, tariffs are reviewed and approved

by the Department of Water and Power of the Ministry of Mines and Energy

every three years or at shorter intervals at the initiative 
of the Waters

Department or the utility. In recent years, tariff applications of Furnas

have been for two year intervals comprised of a basic application including

financial forecasts for two years followed by appropriate subsequent adjust-

ments for price level changes in the second year. Utilities are permitted

to apply for tariffs which would yield revenues covering (a) operating costs

including income taxes; (b) straight line depreciation of gross fixed assets

in operation, excluding land and land rights, at annual rates of up to 5%
for thermal plants and up to 3% for all other facilities including hydro

plants but with no effective minima in either case; (c) amortization pro-

vision of up to 5% or a reversion provision of up to 3% of the total gross
fixed assets in operation; and (d) a return of 10% on the remunerable 

invest-

ment. Furnas provides for amortization, not reversion which mechanically

requires a deposit of cash with the Government which is withdrawn to pay for

property acquired. Remunerable investment in effect is defined as the book

value of the estimated end of year gross plant in service (excluding 
assets

acquired through contributions in aid of construction) less 
depreciation

and reversion or amortization reserves, plus reversion or amortization 
funds

and an end-of-year allowance for working capital consisting of materials 
and

supplies, receivables equivalent to two months' billings, 
and cash up to the

value of the reserve for depreciation balance. In principle, shortfalls in

achieving the return of 10% in the three-year tariff period may be recovered

in the subsequent three-year period. However, another provision in the re-

gulations permits tariff adjustments for recovering shortfalls at more fre-

quent intervals. In the case of Furnas the period has been two years.
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3. Without advance approval of the Waters Department surcharges

between tariff revisions may be added by utilities to current tariffs to

cover compulsory increases in wages, social benefits, cost of fuel and pur-

chased power, and increases in foreign debt service due to changes in the

foreign exchange rate. Tariff adjustments of May 1969 of Furnas reflecting

monetary corrections also permitted the elimination of surcharges.

h. Tariff adjustments on account of revaluation of balance sheet

accounts can be made as often as economic correction factors (coefficients)
showing the variations in the price level are calculated and published by

the Government. The coefficients are issued annually about one month after

the end of each year for the use of industry in general as well as electric

utilities. The coefficients are applied by utilities to update the values

of plant in service, depreciation and amortization or reversion reserves,
and certain local currency loans of Eletrobras and of the National Develop-

ment Bank. Increased tariffs resulting from revaluation of assets based on

coefficients do not, however, completely offset the effects of inflation.

In any given year construction expenditures incurred in the immediate prior

year are not revalued. Furthermore, the effects of inflation in the current

year are not recognized because utility plant is revalued as of the beginning
of that year. In addition, no price level adjustment is made for shortfalls

in earnings which are to be recovered in succeeding years. Foreign currency

components of the book value of fixed assets are converted into local currency

at the rate of exchange in effect at the time the assets are acquired except

for assets constructed with the proceeds of foreign loans. In such cases the

rate of exchange initially used is that in effect at the date of the signing

of the loan contract. With the first repayment of principal of such loan, an
adjustment is made to reflect the exchange rate in effect at the time of re-

payment. At the same time as the application of the coefficient, but in lieu

of the use of the coefficient, Furnas, as is permitted, adjusts its assets

constructed with foreign currency to changes in exchange rates as applied to

its foreign debts. As offsets to the fact that remunerable investment does

not fully reflect inflation, it must be recognized that cost of service for

a given year is related to remunerable investment as of the end of that year

and that both cost of service (which includes taxes on income) and remunerable

investment are based on estimated projections. Furnas in its tariff appli-

cations makes adjustments to reflect the fact that tariffs for a given period

generally do not go into effect until some four or five months after the close

of the calendar year. Furthermore, as indicated in paragraph 2 above, com-

bined allowances permitted for depreciation and amortization are liberal.

5. In addition to a basic tariff and surcharges, consumers pay three

other charges. The Federal Government levies two charges to raise additional

resources for the financing of power development, a tax called the Imposto

Unico (sole tax), which varies among consumer classes, and the 1prestimo

Compulsorio (compulsory loan). These two charges do not apply to sales to

other utilities for resale which is Furnas' source of operating revenues.
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The sole tax rate is 47% for residential customers, 22% for commercial
customers and 2% for industrial customers. The compulsory loan rate is 35%
for commercial and industrial customers. The percentage for industrial cus-
tomers is reduced for companies with energy costs amounting to 3% or more of
sales and also for certain industries in the national interest. The above
percentages are applied not to the price per kwh actually paid by the cus-
tomer but to an average price per kwh realized by major Brazilian electric
utility systems. The proceeds of the sole tax, which was first imposed in
1954, are distributed, after retention of 5% by the Ministry of Finance, as
follows: 37% to Eletrobras which administers the Federal Electrification
Fund; 50% to the states; 10% to the municipalities; 1% to the Ministry of
Mines and Energy and 2% to its Water Department. The compulsory loan,
introduced in 1962 and scheduled to be discontinued at the end of 1973,
is administered by Eletrobras and invested in power projects as share
capital or as loans with an effective interest rate of about 13%. Eletrobras
has consistently reinvested dividends received, less taxes thereon, from Fur-
nas. Customers receive debt certificates for the amount of the compulsory
loan paid; the certificates are revalued annually, pay 6% interest, and are
repayable in 20 years. Finally, the total rate for power includes a social
security tax amounting to 3% of the actual charge for service, excluding the
sole tax and compulsory loan, billed to the customer.

February 4, 1970



BRAZIL

CENTRAL ELETRIGA DE FURNAS S.A.

Actual and Estimated Income Statements
(thousand Ndr$)

Actual Estimated (1)

Tear Ending December 31 1966 1967 1968 1969 1 1971 1972 1973 1974 1975 1976 1978

Sales (millions of kwh) 3,705 4,374 5,719 10,242 10,830 11,849 12,248 13,407 14,929 16,699 18,155 19,713 21,461
Average price per kwh (new cruzeiro) 0.02217 0.02788 0.03602 0.03804 0.04864 0.04049 0.04644 0.05120 0.04640 0.05265 0.05507 0.05216 0.05141

Operating Revenues 82,141 121,961 205,979 389,622' 526,743 479,730 568,834 686,W44 692,690 879,216 999,750 1,028,233 1.103,203

Operating. Expenses
Operating expenses 3,656 7,700 46,003 98,200 136,100 133,200 1149,100 186,100 199,200 205,100 178,Oo 221,200 209,900
Depreciation 19,210 26,101 214,391 58,310 65,32? 66,467 84,316 101,834 102,857 141,584 168,740 170,972 195,486
Amortization 13,431 18,479 28,788 -59,867 67,071 68,241 86,56? 104,552 105,602 145,363 173,245 175,536 200,705
Income taxes 6,126 9,200 14,700 22,462 29,272 22,599 26,574 33,396 29,609 45,674 46,666 44,459 46,748
Taxes on dividends etc. 779 1462 2,764 3,223 4,391 4.483 7,632 10,594 6,273 13,002 7,84c 8,480 18,362

Total operating expenses 43.202 !2,2 116,646 242.062 302,161 294,990 354,189 436,476 443,51 550.723 574,491 620,647 671.201

Operating Inome 38,939 59,019 89,333 147,560 224,582 184,740 214,645 249,968 249,149 328,493 425,259 407,586 432,002

Other Income Net 2,036 70 240 8,000- - - - - -

ross Incce 40,975 59.089 89,573 155,560 224,582 184,740 214,645 249,968 249,149 328,493 425,259 407,586 432,002

totaliterest - Annex 12 18,745 20,093 66,384 98,573 118,980 147,268 184,605 209,539 248,002 288,037 313,743 309,317 302,431
Less interest charged to construction - 6,380 49,542 59,740 34,201 69,130 92,820 112,355 137,103 169,351 108,523 111,081 79,911

Net interest charges 18,745 13,713 16,842 38,833 84,779 78,138 91,785 97,184 110,899 118,686 205,220 198,236 222,520

Exchange Adjustment -2,28 - - - -

Net Inome 22,230 45,376 72,731 114,446 139,803 106,602 122,860 152,784 138,250 209,807 220,039 209,350 209,482

Surplus - Balance Beginning of Year 1,553 6,579 11,146 22,979 48.151 80,962 59,367 51,582 62,745 31,295 68,205 82,504 45,744
Toa 23,783 51,955 83,877 137,425 187,954 187,561 182,227 204,366 200,995 241,102 288,244 291,854 255,226

Less: Prior year's adjustments (807) 147 (225) - - - - - - - - - -
Legal reserve 1,111 2,342 3,742 5,722 6,990 5,330 6,143 7,639 6,912 10,490 11,002 10,467 10,476
Dividends 15,575 29,233 42,257 64,456 78,815 86,586 96,750 109,872 121,748 137,414 152,220 167,261 158,019
Bonuses 1,325 2,707 L,743 7,300 9,125 10,000 10,300 10,600 10,900 11,200 11,500 11,800 12,100
Reserve for future capital increase - 6,380 10,381 3,817 11,502 25,256 16,675 12,366 28,908 13,075 29,997 55,800 38,199
Increase in capital - - - 7,979 560 1,025 777 1,144 1232 718 1,021 782 840

Surplus - Balance End of Year 6,579 11,146 22,979 48,151 80,962 59,367 51,582 62,745 31,295 68,205 245744 21LI

Times total interest covered by operating
income before income taxes 2.4 3.A 1.6 1.7 2.1 1.4 1.3 1.4 1.1 1.3 1.5 1.5 1.6

Rate of return based on remunerable
investment 10.1% 9.2% 13.0% 9.0% 12.3% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

1/ Estimates are based on a constant exchange rate of NCr$3.83 to US$1.

April 16, 1970



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Actual and Estimated Balance Sheets
(thousand NCr$)

Actual Estimated 1/

Deceaber 31 1966 2/ 1967 3/ 1968 1/ 196819 19701 1972 1973 194 1975 1976 1977 1975

ASSETS

Fixed Assets
Fixed assets in operation 423,969 689,600 873,568 1,115,163 1,995,566 2,235,693 2,276,698 2,885,557 3,485,075 3,520,075 6,845,636 5,776,825 5,851,211 6,690,151
Less reserve for depreciation 33.800 62,138 91,585 102,777 161,087 226,414 292,881 377,197 479,031 581,888 723,472 892,212 1.o63.186 1,258.670

Net fixed assets in operation 390,169 627,662 781,983 1,012,386 1,834,679 2,009,279 1,981,817 2,508,360 3,006,044 2,938,187 6,121,964 4,882,613 4,788,027 5,631,681
Work in progress 115,451 309,209 566,593 676,320 164,978 393,090 991,619 1,014,240 1,026,710 1,750,770 1,053,831 672,897 1,223,806 860.427

Total fixed assets 505,620 936,671 1,348,576 1,668,706 1,999,457 2,402,369 2,973,436 3,522,600 6.032,754 4,688.957 5,175,795 5,555,510 6,011,833 6,291,908

Current Assets
Cash 11,869 21,432 32,081 32,081 63,867 19,779 22,708 18,290 14,514 26,168 161,065 201,113 129,352 173,507
Materials and supplies 3,382 5,055 5,476 5,676 11,973 13,614 13,668 17,313 20,910 21,120 29,073 34,649 35,107 60,141
Accounts receivable 2,312 6,022 9,021 9,021 35,661 46,625 50,479 45,974 54,514 65,784 66,382 84,258 95,810 98,539
Other 391 2,100 2,375 2,75 2,375 2,375 2,375 2,375 2,375 2,375 2,375 2,375 2,375 2,375

Total current assets 17,954 34,609 48,953 48,953 113,876 82,193 89,210 83,952 92,313 115,647 258,895 322,395 262,664 314,562

Other Assets 1,326 5,037 3,532 3,532 3,532 3,532 3,532 3,532 3,532 3,532 3,532 3,532 3,532 3.532

Total assets 524,900 976,317 1,401,061 1,741,191 2,116,865 2,488,094 3,066,178 3,610,084 4,128,599 4,807.936 5,438,222 5,881A437 6,278,009 6.610002

CAPITAL AND LIABILITIS

Capital
capital 155,000 300,000 456,000 576,577 625,00 688,ooo 756,ooo 869,000 967,000 1,063,0 1,209,000 1,329,Oo 1,460,000 1,662,000

Surplus 6,579 11,66 22,979 22,979 48,151 80,962 59,367 51,582 62,745 31,295 68,205 82,504 45,744 35,592
Reserves:

Legal 1,630 3,972 7,714 7,716 13,436 20,426 25,756 31,899 39,538 46,450 56,940 67,942 78,409 88,885
Amortization 24,216 66,686 80,992 9,043 153,910 220,981 289,222 375,789 480,341 585,943 731,306 904,551 1,080,087 1,280,792
Future capital increase - 7,713 15,823 17,913 6,454 13,466 38,722 37,566 17,056 45,962 18,884 48,385 104,185 73,686
Other reserves 167 196 381 381 164 164 164 166 166 164 164 164 164 164

Total capital 187,592 369,713 583,889 719,607 845,115 1,023,999 1,169,231 1,345,978 1,566,862 1,772,814 2,084,499 2,432,546 2,768,589 3.iko.917

Long-Tem Debt - Annex 9 305,048 541,375 750,290 953,307 1,182,731 1,359,986 1,793,281 2,149,182 2,631,002 2,900,871 3,192,095 3,276,826 3,329,487 3,289,595
Lee. debt due within one year 8, 12,902 19,591 23,818 45,031 55,149 59,180 70,922 90,203 98,583 168,045 200,310 209,262 222,655

Net long-term debt 296,388 528,673 730,699 929,689 1,137,700 1,304,835 1,734,101 2,078,260 2,340,799 2,802.288 3,024.050 3,076,516 3,120.225 3.o66,940

Current Liabilities
Long-tem debt due within one year 8,660 12,902 19,591 23,816 45,031 55,169 59,180 70,922 90,203 98,583 168,065 200,310 209,262 222,655
Accounte payable and accruale 7,565 20,638 17,o02 18,65 18,87, 19,626 20,611 21,227 22,076 22,959 23,877 24,832 25,825 26,858
Provision for taxes 7,795 12,851 18,278 18,278 26,898 35,010 28,965 33,627 41,379 38,082 55,661 57,823 56,718 59,007
Dividende payable 15,575 29,233 24,257 24,257 35,950 60,350 64,310 69,770 56,700 62,310 70,890 77,910 85,590 81,525
Bonu payable 1,325 2,707 6,743 6,763 7,300 9,125 10,000 10,300 10,600 10,900 11,200 11,500 11,800 12,100
Guarantee contract - - 2,20 2,854 - - - - - - - - -

Total current liabilities 60,920 78,131 86,473 92,095 136,050 159,260 162,866 185,846 220,958 232,834 329,673 372,375 39,195 402,165

Total liabilities 52,90 976,317 1,01,061 1,71,191 2,116,865 2,488,096 3,066,178 3,610,086 6,128,599 6,807,936 5,438,222 5,881,437 6,278.009 6.6104002

Aseets test: Percentage of long-term
debt including long-term
debt due within one year
to total fixed assets 60.35 57.8% 55.6% 56.5% 59.2% 56.6% 60.3% 61.0% 60.3% 61.9% 61.7% 59.0% 55.4% 52.3%

1! EstInate is based on coefficient applicable to Dercber 31, 1968 accounts and a constant foreign exchange rate of NCr$3.83 to US$1.
7/ Bed on coefficient applicable to December 31, 1965 accounts and a foreign exchange rate of NCr$2.22 to US$1.

/ Based on coefficient applicable to Decmber 31, 1966 accounts and a foreign exchange rate of NCr$2.22 to US$1.
Based on coefficient applicable to December 31, 1967 acconts and a foreign exchange rate of NCr$2.715 to US$1

/ Based on coefficient applicable to December 31, 1968 accounts and a foreign exchange rate of NCr$3.
8
3 to US$1.
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Schedule of Long-Ter Debt
(thousand NCr$)

Actual Estimated 1/

December 31 196 2/ 0 I/ L9t 8/ 1_ 1/ 969 11971 1972 1974 M 1 g 197

Local Loans

Eletrobras: Furnas Project (four loans) 96,130 98,85 16,305 185,381 139,617 133,496 126,900 119,826 112,192 103,992 95,133 85,601 75,294 64,307
Punil Project - 135,326 211,045 250,644 316,474 316,716 307,195 296,497 28h,477 270,971 255,795 238,744 219,586 198,059
Estreito Project (three loans) 39,120 5L,371 77,418 92,630 151,943 148,583 143,08 136,543 129,478 121,82 113,509 104,450 94,556 83,724
Estreito and 'unii Projects (one common loon) - - 16,574 16,57 17,660 16,777 15,89 15,011 14,128 13,245 12,362 11,479 10,596 9,713
Santa Cru Project - Stage I - 1,326 1,813 2,217 2,461 2,338 2,215 2,092 1,969 1,846 1,723 1,600 1,77 1,354
Minor Projects (two lone) - 15 13,530 16,204 15,629 13,948 12,267 10,586 8,905 7,224 5,543 3,862 2,181 496
Marimbondo Project - - 170 170 4,749 29,968 128,717 315,837 356,896 504,467 570,048 532,06 494,044 456,042
Atomic Project - - - - 2,350 10,126 19,855 37,816 85,911 181,143 263,810 279,859 260,559 221,259
Gas Turbine Plant - - - 3,800 1,670 13,040 11,410 9,780 8,150 6,520 4,890 3,260 1,630
Santa Cruz Project - Stage II - - - - - - 31,950 36,480 34,048 31,616 29,184 26,752 24,320 21,888
Porto Colmobia - - - - - - 107,077 120,997 136,727 127,612 118,497 109,382 100,267 91,152
Others 5/ 36,119

Total local loans 135,250 326,002 436,855 523,820 654,683 686,622 908,194 1,103,095 1,174,511 1,372,090 1,472,124 1.398,665 1,286,140 1,169,624

Foreig Loans

Purnas Project IBRD Loan No. 211-BR 127,803 1-42,486 167,377 234,6L2 225,83 212,970 203,61 191,285 178,393 164,751 150,316 135,038 118,868 101,756
Estreito Project IBRD Loane No. 403/474-BR 5,510 21,911 57,454 81,09 173,897 225,755 307,115 347,801 335,948 323,386 310,096 296,040 281,160 265,438
AID Santa Cruz Project - Stage I - 21,975 36,933 51,576 52,299 48,691 45,083 41,475 37,867 34,259 30,651 27,03 23,435 19,827
AID Santa Cruz Project - Stage II - - 877 1,237 5,316 86,669 152,7o6 179,88 181,994 169,861 157,727 125,594 133,460 121,327
AID Purnas - luanabara Trananission System 16,485 24,950 46,980 55,880 61,380 59,16 56,112 53,078 50,044 27,010 43,976 40,942 37,908 34,874
Porto Colombia Project IBRD Loan No. 565-BR - - - - 1,19 17,089 49,058 72,885 85,409 85,409 83,035 80,507 77,806 74,93
Suppliers Credit - 1,051 3,814 5,103 4,388 2,38 303 - 1 - - _ - 82 -
Proposed IBRD Loan - Marimbondo Project - - - - - 18,123 55,14o 101,943 191,914 267,56o 283,244 289,215 306,00 305 63
Joint Financing Loans - Marimbondo Project - - - - - - - - 19,916 49,790 78,170 93,85 86,635 77,175Puture Foreign Loan - Additional tenerating Capacity - - - - - - - - - - 47,875 119,688 215,438 335,126
Future Foreign Loan - Atomic Project - - - - - - 15,921 57,430 174,394 376,323 494,303 518,876 490,837 462,798
IGE Ga. Turbine Plant - - - - 3,776 571 188 - - - - - - -
Future Foreign Loan - Itumbiara Plant - - - - - - - - - 7,660 26,810 53,620 91,920 11,900
Future Foreign Loan - Itumbiara Transmission - - - - - - - - 58 3,820 39,291 114,395 134,932
Future Foreign Loan - Other Transmission - - - - - - 36 612 2,71. 9,948 38,453 65.085 71,250

Total foreign loans 169,798 215,373 313,35 429,487 528,048 673,362 885,087 1,046,087 1,256,491 1,528.781 1,719,971 1,878,161 2.043.347 2.119.971

Total loans 305,0W8 541,375 750,290 953,307 1,182,731 1,359,98 1,793,281 2,149,182 2,431,002 2,900,871 3.192.095 3.276,826 3,329,487 3,289.595

1/ Based on coefficient applicable to December 31, 1968 accounts and a foreign exchange rate of NCr$3.83 to US$1.
/ Based on coefficient applicable to December 31, 1965 accounts and a foreign exchange rate of NCr$2.22 to US$1.

Based on coefficient applicable to December 31, 1966 accounts and a foreign exchange rate of NCr$2.22 to US$1.
Based on coefficient applicable to December 31, 1967 accounts and a foreign exchange rate of NCr$2.715 to US$1.

5/ Converted into share capital in 1968.

April 16, 1970



ANNEX 10

CEMRAL RIETRICA IE FUtLkS S.A.

K.timat.d 3ourc and Aflication of Wanda Statement 1/

NT- a-
Ten-Year

T.tl

Year ending Deember 31 16 1970 1971 172 1973 197 1975 1976 1977 1978 1969-1978

SOURCE OF FUNDS

InenlCsh GenrationInternilhGeeration 155,560 221,582 18,740 21465 219,968 219,119 328,493 125,259 407,586 432,002 2,871,984

or citome 58,310 65,327 66,467 84,316 101,834 102,857 141,584 168,740 170,972 195,486 1,155,893

Amortzation 59,867 67,071 68,241 86,67 104,552 105,602 145,363 173,245 175,536 200,705 1,186,749

Total internal cah generation 273,737 356,980 319,48 385,528 456,35 457,608 615,40 767,24 754,094 828,193 5,214,626

Borrowings

bet relto Project IBRD Loans No. 403/71-BR 92,851 51,857 89,997 51,927 - - -286,632
AID Santa Cru Project - Stage I 3,807 - - -- - - 3,867
AID Santa Cr Project Stage II 4,079 81,353 66037 27178 8177 - - - 186,821
AI) Furns - Guanabara Project 8,534 800 - -- - - 93316
Porto Colombia Project IBRD Loan No. 565-BR 1,119 15,940 31,969 23,827 12,52. 85,40

Supplier, Credt 1,3 --- - - - - 1,03a
Prop oed IB0 Loan - Narimbondo Project - 18,123 37,017 46,803 89,971 75,646 15 684 5,971 17,185 306,0
Joint Financing Loans - Marimbondo Project - - - - 19,916 29,87 29,874 19,916 - - 99,580
Fotre Loan Additional Generating Capacity - - - - - - 47,875 71,813 95,750 119,688 335,126
Future Foreign Loan - At-ic Energy - - 15,921 41,509 116,964 201,929 117,980 38,591 - - 532,894
lao Turbine Plant 5,186 - - - - - - - - - 5,186
Puture Loan Itumbanra Plant - - - - - 7,660 19,150 26,810 38,300 22,980 114,900

Future Loan Itumbiara Tranemission - - - - - 58 3,762 35,471 75,101. 20,537 134,932

iture Loan Other Tranmission- - - 306 306 2,102 7,23 28,505 26,632 6,165 71,250

Total foreign borrowings 116,644 168,073 210,941 191,550 27,858 317,269 241,559 227,077 252,971 169,370 2,173,312

local loans
leTtrobras - Funil Project 65,830 8,716 - - - - - 74,546

Eletrobrae- Etreito Project 59,313 - - - - - - - 09,313
E retrobras - Estreito and Fonil Project 1,086 - - - - - - - - 1,086
Eletrobras - Sant. Cru Project - Stage I 214 - - - - - - - - 244
IDB-Eletrobras - Minor Projecte 806 - - - - - - - - 06

Elelrobre - MarImbondo Project 4,579 25,219 98,749 187,120 41,059 17,571 65,581 - - - 569,878
Eletobras - Pature Loan - Atomic Project 2,350 7,776 9,729 17,961 08,095 95,232 82,667 25,699 - - 289,509

El trobr -a, Turbine Plant 3,800 12,500 - - - - - - - - 16,300
Eletrobras - -nture Loan - Santa Cruz Project

Stage II - - 31,950 4,530 - - - - - - 36,480
Eletrobras - Futore Loan - Porto Colombia

Project - - 107,077 13,920 15,730 - - - - - 136,727

Total local borrowings 138,008 54,211 247,505 223,531 104,88 242,803 148,248 25699 - 1184,889

Total orro n 254,652 222,28 488,6 415,081 352,72 56,072 389,807 252 776 252,971 169,370 3,358 201

Shre Capital 22,951 59,950 66,975 74,370 84,000 94,768 105,129 118,483 130,218 132,26o 889,104

Total Sore of Fode 551,31. 639,21. 8 697 9 1110,376 1 03 1,137,283 1,129,823 9_".61,931

APPLICATION OF FUND

Constructo ExpeOaonditures (excluding interest
during construction) - Ane 11

Foreign expendltures 103,068 152,616 226,21" 178,750 231,109 297,579 20,750 208,497 252,972 169,370 2,030,925
Loal exoenditure 206,253 281,422 342,190 361,910 268,524 324,378 248,321 231,435 263,242 226,280 2,753,955

Total expenditure 309,321 434,038 568,404 540,660 499,633 621,957 459,071 439,932 516.21l, 395,650 4,784,880
Ideborvice

mortization - Annex 13 27,509 45,031 55,149 59,180 70,922 90,203 98,583 168,05 200,312 209,262 1,020,191
In terest - Annex 12 98,573 118,980 147,268 184,605 209,539 248,002 288,037 313,743 309,317 302,431 2.220.5,

Total debt ervtce 126,082 164,011 202,417 243,785 280,461 338,205 386,620 481,788 509,627 511,693 3,244,689

Increase or (Decrea.e) in Net Working Capital
excludig caeh)

Ac cot receivable 26,60 10,964 3,854 (4,505) 8,50 11,270 598 17,876 11,552 2,729 89,518
Materials and supplies 6,h97 1,4.1 23 3.665 3,597 210 7,953 5,576 158 5,031 31,665
Proieion, for taxes (8,620) (8,112) 6,065 (1,682) (7.752) 3,297 (17,579) (2,162) 1,105 (2,289) (40,729)
uarantee contract 2,854 - - - - - - - - - 2,854
Account0 payable and accrulo (726) (755) (789) (816) (849) (883) (918) (955) (993) (1,033) (8,713)

Total increase (or decrease) in
net working capital 2665 3,538 9,368 (6,338) 3,536 13.894 (9,946) 20,335 12,122 4,441 77,595

viidond Paid 52.763 74.415 82,626 91,290 102,942 116,138 128,834 145,200 159.581 162,084 i15,873

Bonuss Paid 4,74) 7,300 9,125 10,000 10,300 10,600 10,900 11,200 11,500 11,800 97,468
T
otal Application of Fund1 63.102 871910 796.8 10,9 975,479 1,098,4.55 1,209,0. 10.85668 93200

0Net 0as Accrul (or Deficit) 31,786 (1,088) 2,929 (4,418) (3,776) 11,65 131,897 40,048 (71,761) 14,155 141,426
C.h Balance Begionnng of Tear 32,081 63,867 19,779 22,708 18,290 14,514 26,168 161,065 201,113 129,352

Cash Balance End of Year 63,867 19,779 22,708 18,290 1,514 26,168 161,065 201,113 129,352 173,507

Tims annual debt serice covered by
internal ch generation 2.2 2.2 1.6 1.6 1.6 1.1 1.6 1.6 1.5 1.6 1.6

1/ Forecast based on a constant foreign exchange rate of NCr$3.
8
3 to US$1.
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CENTRL E=ZRICA DE FUNA S . A .

-,,-,.7 aO- - 11

Toa
PRJETS 71969 197 7 7 1973 1974 1976 177 976 199- 978

Foreig - --6-7-, - - - -1,
Local 6,38 610 - - - - - - - - 2,8

Foreig d0,72 27,5 5,802 3,883 - - - - - - 1,93
Loaa7,877 .7 1,323 2,872 1 - - - 20,001

Tota 18,573 905 7,125 7257 51 - - - - 231,932

F o38 7,2 12,382 2,L63 - 21,973
4Lo 11 75 6 ,8 3,b1l - - - - - -(0,

Total 1 7,779 1, 51901 - - - - -.

Estreit0 ooddti onal Tr ansmissio)0.
noreg i1 11,708 65,,0 - - - - 123,009

Local 6 5,260 31.,6153 32,315 1,56 -_ - - - - 74,73,
Toal 793 16,968 700,219 77,d97 7156 - -___- 19, 3

reign 80,882 4.0,245 83,788 1,928 - - 256,843
Local 68,632 53,50 L 2,73 38,598 6017 - - 20 57727

Total 127 760 _lo 277 - _- - 73.7

Forig 7,177 7800 -WO- 777
al 7 3 .8 - - - - 11,79

Sant 0ru - Stag I

Foreign 3,8t8 - - - - 3,808
Io.cal, 2 5084 - - -6 - 2776

Santa- Cru - Stage0 II

Foreign, 3,83 77,508 0 170 - - - - - - 156,
Ll1,120 7,69 70,06 53,291 - - 182,67

Total l9J 12- -

Foregn 1,38 - - - - - 1,38

Local7 35, 19,819 2,705 -,77 --,. - - - 56,368

Tot 36,27 19.1 70 -. -3 - - - -67

Fo-,rei 1,T19 13,9 3 7 24,48 23,756 32,5 - - - 75,822

Total 1 6 9,7 2,51 7 - - 3 27

Forig - 2,003 7,511 73 - - - - - -9,587
Local 207 66 3,453 799 1.223 - - - - - 9 ,4

Total 2Q7 2,6 70,90 37 1,223 - - -1,

F1,19 15,9u 3 9 23,27 12,5245

77.201=17.5 
7 7,0.

Local 1675 7,86 10- 2 5721 2,% - -- 27 =i210 !11 " l

965 , 8 6,266 15,492 35,584 31,736 2,738 15 62 135,241

Local 6,840 21,442 63,250 124,262 17,728 8!t9i 313f0f6 69 - 48 1Total 7,807 2,7. 6d,, 0 270 7327. 772 ,227 72 11 ,23 7,5 u ol 1, 1 - 617,157

Fo. . 15,71 29,2d7 32,75 81,6"4 67,936 13,822 1,149 1,724 - 247,78

2ocal 23 a,1 2581 37727 38,766 00710 6775 77 - - 196,251
3 ,76 121,1 11, 2U5 172- 45,731

Foreign.- 16,836 34,282 39, ,0 8,136 15,520 45,558 25 887 17 6 - 372,7.21
Local 3, 77 25,755 789,6 15,90088 15 ,794 167,387, s 077 20 159 7697 670,167

l 2 70 672 90 6

Furna, - d 8 [Jnit

F - 1,27 2,731 7,786 11,75 -3,554
Locl 5 653 1,18 ,387 _ 6 - ,999

Toa 54 1,9W 3,X69 1 17, 517 - - _,553

Atmi Plat

Forign 15,324 3 76 108,393 182,239 87,171 2001 51,924

Itmbar (Fl. 70 9,5 2 0 30,3 2, 117,

-0 - 13= 2,614 9.. 29 _ .9 6 7156 81,941 82,863 31. 73,87
-1,381 ,611 9,229 7,259 6,60 10,75 11,13 0781 3,787

3021.0 7,71 2,02 0

I- 1miar (Tarmisin). 58 ,6 3,.71 7,1 2.,37 13.,932

,- ._ --11

, 7 l 4,8 33,391 4_,_9

F,7 1,(' 21- 29o27..73,4N7

ocal -72 07 10 ,28 50,6 10,67 57,28o 2 2 2

Tata ltmbar 73 2292 6,811,0 651 3263

000 67 306 2,10 7,24 8 5 26,632 6 6 71,20
-°Cn .- 237 237 13667 _- 7 1,72 1679 _030 4,3

Lo a - - -- - -----... 56 543 0 ,6 131 ? 3,2 16 75 11 ,7,

77 -0--

Foegri

Total . 29,000 _% _ 2£000

7 al 16300I - - - - - -6 3

Toal 67, - ,52



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Interest Schedule
(thousand NCr$)

Rate of
Interest 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Local Loans

Eletrobras: Furnas Project Various 1/ 11,659 12,013 11,466 10,869 10,237 9,550 8,814 8,020 7,164 6,229
Rnil Project 13 ~ 34,858 40,339 39,301 38,075 36,698 35,150 33,410 31,457 29,263 26,795
Estreito Project 13 15,321 19,299 18,6L9 17,775 16,929 16,013 15,02k 13,946 12,773 11,493
Estreito and Funil Projects

(common loan) 8 1,086 1,395 1,324 1,248 1,183 1,112 1,042 971 901 830
Santa Cruz Project - Stage 1 8 170 193 184 173 164 154 144 134 124 115
Minor Projects Various 2/ 1,817 1,708 1,512 1,316 1,118 922 726 529 333 137
Guarantee Charge - BNDE &

Eletrobras - 1,493 2,024 2,628 2,913 2,483 1,882 1,731 1,578 1,420 1,255
Marimbondo Project 13 228 2,119 9,685 27,132 41,059 52,571 65,581 72,871 67,931 62,991
Future Loan - Atomic Project 13 - 591 1,748 3,387 6,921 15,248 28,156 38,480 35,755 33,247
Gas Turbine Project 13 - 1,659 1,853 1,642 1,431 1,219 1,007 795 582 371
Future - Porto Colombia 13 - - 6,535 13,920 15,730 17,478 16,294 15,109 13,924 12,739
Future - Santa Cruz - Stage II 13 - - 1,950 ,530 4,663 4,347 4,031 3,715 3.399 3.083

Total local interest 66,632 81,310 96,835 122,980 138,616 155,646 175,960 187,605 173,569 159,285

Foreign Loans 3/

Furnas Project IBRD Loan No. 211-BR 5 3/4 13,431 12,832 12,197 11,526 10,816 10,064 9,269 8,427 7,535 6,592
Estreito Project IBRD Loans No. 103/k7h-BR Various 4/ 10,471 11,612 16,484 19,797 19,870 19,173 18,441 17,672 16,856 15,986
AID Santa Cruz Project - Stage I 5 3/4, 2,944 2,956 2,748 2,540 2,333 2,126 1,918 1,710 1,503 1,296
AID Santa Cruz Project - Stage II 6 249 3,845 7,917 10,077 8,177 10,740 10,012 9,280 8,552 7,824
AID Furnas GB Transmission 5 1/2 3,267 3,356 3,211 3,044 2,877 2,710 2,543 2,376 2,210 2,042
Porto Colombia Project IBRD Loan No. 565-BR 6 1/2 674 1,164 2,539 4,148 5,189 5,480 5,515 5,358 5,190 5,010
Suppliers Credit 7 779 267 126 15 - - - - - -
Proposed IBRD Loan - Marimbondo Project 7 - 1,432 4,588 7,207 11,481 16,656 19,510 20,187 20,911 21,435
Joint Financing Loans - Marimbondo Project 7 - - - - 1,046 2,963 4,984 6,308 6,204 5,576
Future Foreign Loan Additional Generating

Capacity 7 - - - - - - 5,076 8,816 14,053 20,785
Future Foreign Loan - Atomic Project various 5/ - - 597 2,723 8,571 19,690 30,809 38,223 37,737 35,673
IGE - Gas Turbine Project 6 126 176 26 4 - - - - - -
Future Foreign Loan Itumbiara Plant 7 - - - - - 1,103 1,938 3,374 5,412 7,327
Future Foreign Loan Itumbiara Transmission 7 - - - - - 1,01 1,133 2,360 5,815 8,804
Future Foreign Loan - Other Transmission 7 - - - 54h 563 637 929 2,047 3,770 4,796

Total foreign. interest 31,91 37,60 50,433 61,625 70,923 92,356 112,077 126,138 135,748 143,146

Total interest 98,573 118,980 147,268 184,605 209,539 248,002 288,037 313,743 309,317 302,431

1/ Interest rate on two loans is 8½9 and on remaining two loans it is 10%.
2/ Interest rate on one loan is 7% and on other loans it is 121-.
3/ Foreign interest is based on a rate of exchange of NCr$3.83 to US$1.
I/ Interest rates: first tranche 5½V, second tranche 6%, and third tranche 6;%.
~/ 6.5% and 8%.

April 16, 1970



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Amortization Schedule
(thousand NCr$)

Amortization
Period 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Local Loans

Eletrobras: Furnas Project Various 1/ 5,768 6,121 6,596 7,074 7,634 8,200 8,859 9,532 10,307 10,987
Funil Project 15 - 8,47L 9,521 10,698 12,020 13,506 15,176 17,051 19,158 21,527
Estreito Project 15 - 3,360 5,499 6,541 7,065 7,654 8,315 9,059 9,894 10,832
Estreito and Funil Projects

(one common loan) 20 - 883 883 883 883 883 883 883 883 883
Santa Cruz Project - Stage I 20 - 123 123 123 123 123 123 123 123 123
Minor Projects Various 2/ 1,381 1,681 1,681 1,681 1,681 1,681 1,681 1,681 1,681 1,685
Marimbondo Project 15 - - - - - - - 38,002 38,002 38,002
Future Loan Atomic Project 15 - - - - - - - 9,650 19,300 19,300
Gas Turbine Project 20 - 1,630 1,630 1,630 1,630 1,630 1,630 1,630 1,630 1,630
Future - Santa Cruz - Stage II 15 -- - - 2,432 2,432 2,432 2,432 2,432 2,432
Future - Porto Colombia 15 - - - - - 9,115 9,115 9,115 9,115

Total local amortization 7,1 5 22,272 25,933 28,630 33,468 45,224 48,214 99,158 112,525 16 516

Foreign Loans 3/

Furnas Project IBRD Loan No. 211-BR 20 10,272 10,873 11,509 12,176 12,892 13,642 14,435 15,278 16,170 17,112
Estreito Project IBRD Loans No. 403/874-BR 20 - - 8,636 11,241 11,853 12,562 13,290 14,056 14,880 15,722
AID Santa Cruz Project - Stage 1 17 3,608 3,608 3,608 3,608 3,608 3,608 3,608 3,608 3,608 3,608
AID Santa Cruz Project 15 - - - 6,067 12,133 12,134 12,133 12,134 12,133
AID Furnas GB Transmission 22 3,03L 3,038 3,034 3,034 3,038 3,034 3,034 3,034 3,034 3,034
Porto Colombia Project IBRD Loan No. 565-BR 19 -- - - - - 2,378 2,528 2,701 2,872
Suppliers Credit 3-5 1/ 2,080 2,039 2,046 303 - - - - - -
Proposed IBRD Loan - Marimbondo Project 17 1/2 - - - - - - - - - 766
Joint Financing Loans - Marimbondo Project 10 - - - - - 1,494 4,232 7,219 9,460
Future Foreign Loan - Atomic Project 19 - - - - - - - 14,018 28,039 28,039
IGE - Gas Turbine Project 7 1,0 383 188 - - -

Total foreign amortization 20,368 22,759 29,216 30,550 37,854 44,979 50,369 68,887 87,785 92,746

Total amortization 27,09 45,031 55,189 59,180 70,922 90,203 98,583 168,045 200,310 209,262

1/ Two loans amortized in 20 years and two loans amortized in 15 years.
2/ One Inter-American Development Bank loan to Eletrobras relent to Furnas amortized in 11 years and one Eletrobras loan amortized in 10 years.
3/ Amortization of foreign loans is based on a rate of exchange of NCr$3.83 to US$1.

April 16, 1970
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CURRENCY EQUIVALENTS

U, S. $1 = Cr $2, 220
Cr $1 = 0. 45 mills
Cr $ billion = U.S. $450, 450

WEIGHTS AND MEASURES EQUIVALENTS

One meter (m) = 3. 28 feet

One square meter (m2) = 1. 196 square yards

One cubic meter (m3) = 35. 314 cubic feet

One mile = 1. 609 kilometers

One metric ton 2, 204. 6 pounds
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This report was prepared from information gained during a mission consisting
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October 1965, on information obtained by Mr. Bruen on a return visit in
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BRAZIL

ESTREITO TRANSHISSION PROJECT

SUMMARY

i. Central Eletrica de Furnas S.A. (Furnas) has applied for a loan

of US$39 million equivalent to help finance Stage II of the 533 MW Estreito

hydroelectric and transmission project. The estimated cost of the total

project, including interest during construction, is US$1h0 million equiva-

lent. Assistance in financing Stage I of the project and interest during

construction was provided by a Bank Loan, No. 403-BR, of US$57 million

in February 1965.

ii. The Estreito hydroelectric plant is now under construction on

the Rio Grande about 500 km from Rio de Janeiro and 400 km from Sao Paulo

and Stage II of the project would provide the 3h5-kv transmission facili-

ties from Estreito to the cities of Rio de Janeiro and Sao Paulo.

iii. This report is a supplement to the previous appraisal report

No. TO h59a, and contains the final plan for the transmission facilities,

revised cost estimates, the standard to be used by the Bank to analyse any

change in the tariff regulations which would adversely affect the rate of re-

turn, and the latest information on the financial aspects of the Borrower.

iv. The project would be suitable for a Bank loan of US$39 million

equivalent for a term of 25 years, including a 5-year grace period.



BRAZIL

THE ESTREITO TRANSIISSION PROJECT

I. INTRODUCTICN

.1. Central Eletrica de Furnas S.A. (Furnas), a corporation owned
principally by the Federal Government, has applied to the Bank for a loan
of US$39 million equivalent to help finance the Estreito transmission project,
including US$6 million for interest during construction, the total cost of
which is estimated at US$55.5 million. The project would provide transmission
facilities at 345-kv to serve the cities of Rio de Janeiro and Sao Paulo
from the 533 MW Estreito hydroelectric plant now under construction on the
Rio Grande about 500 km from Rio de Janeiro and 400 km from Sao Paulo.

2. The loan would be supplementary to Bank loan 403-BR of US$57 million
made to Furnas in February 1965 to help finance the construction of the
Estreito hydroelectric plant and the minimum transmission facilities needed
to connect the plant to the existing transmission grid. At that time, no
decision had been reached on the voltage level of the long lines needed to
supplement the existing transmission grid so as to carry the full output of
the Estreito plant. Furthermore, it was not necessary to start the con-
struction of the transmission facilities at the same time construction of
the hydroelectric plant was started.

3. This report will therefore be a supplement to the previous report
No. TO 459a. It will primarily consider the required additional transmission
facilities but will treat the hydroelectric project financed by loan 403-BR
and the new transmission facilities as a single project.

4. The report will also present information on a revised basis for
power rate determination, and the latest information on the financial aspects
of Furnas. Information on the Borrower, the power market and procurement
procedures is as set out in the appraisal report No. TO h59a of February 12,
1965. During the past year work on the civil works contract for the dam,
which is not financed by the Bank, has proceeded on schedule. Other activities
consisted principally of advertising internationally for major items of
materials and equipment. Disbursements on loan 403-BR were US$1,984,000 -.s of

October 31, 1966.

5. This report was prepared from information gained during a mission
consisting of Messrs. R.L. Bloor and John Bruen which visited Brazil in
September-October 1965, on information obtained by Mr. Bruen on a return
visit in December 1965, and on data subsequently submitted by Furnas.
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II. PLAN4 FOR THE TRANSMISSION SYSTEM

6. Canambra, a consortium of American and Canadian engineering firms,
has been planning a power expansion program for the south central region of
Brazil for the past several years under the auspices of the United Nations
Development Programme. It has found that a group of hydroelectric plants,
of which the Estreito plant is one, can be built on the upper Rio Grande with
especially favorable characteristics as regards location with respect to
markets and construction costs. Canambra has also planned a transmission
system from these plants to the principal market centers consisting of the
cities of Rio de Janeiro, Sao Paulo, and Belo Horizonte.

7. At the time the Canambra studies started, Furnas was already
committed to 345-kv lines from the Furnas plant to Sao Paulo and Rio de
Janeiro on the basis of prior studies by a firm of consulting engineers.
One line to Sao Paulo has been operating for about two years, another has
recently been completed, and a line to Rio is under construction. Canambra
considered whether the additional lines needed for the upper Rio Grande group
of plants should be designed to operate at a higher voltage level, but con-
cluded that the continuation of the 345-kv level would be the most economical
solution.

8. Effective and planned generating capacity included in the upper
Rio Grande group of hydroelectric power stations is shown in the following
table:

Capacity IMW14
Name Existing Ultimate Status

Furnas 900 1200 Operating

Peixoto 230 480 Operating

Estreito 533 900 Under Construction

Jaguara oo 640 Under Construction

Igarapava 165 165 ) Needed
)

Volta Grande 270 270 ) between
)

Porto Colombia 240 240 ) 1971 and 1975

9. Transmission facilities are in operation at 345-kv, between Furnas
plant and Sao Paulo and Furnas plant and Belo Horizonte, and 3h5-kv facilities
are planned to be in operation as follows:
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1966 Second line from Furnas to Sao Paulo

1967 Line from Furnas to Rio

1970 Line from Jaguara to Belo Horizonte
*Line from Estreito to Rio
*Line from Estreito to Sao Paulo

1971 Second line from Furnas to Rio and
interconnection to Belo Horizonte

1972 Line from Volta Grande to the Sao Paulo system

* Included in the proposed Estreito project.

In addition to the lines shown above, all of the generating plants in the

group will be interconnected by relatively short transmission lines to be

built as each plant is added to the group. When the system is completed,
there will be 3,900 AfM of generating capacity and a transmission system with

three lines to each of the cities: Sao Paulo, Rio de Janeiro, and Belo
Horizonte, together with substations in these cities and at intermediate

points along the system. Exclusive of the two generating plants now in

operation, and the transmission facilities complete or under corstruction,
the cost of the system is estimated at US$315 million for generation and

US$135 million for transmission. The design of the system has been based on

extensive engineering and economic investigations by Canambra to program con-
struction of facilities so as to most economically meet the estimated demand
for energy.

III. THE PROJECT

10. The Estreito hydroelectric and transmission line project will con-
sist of a rockfill dam and a 533 Mw powerhouse (firm annual capability in
driest period of record 2.8 billion kwh) now under construction on the Rio
Grande and transmission facilities as follows (see map):

a. A 345-ky line 140 km long from Estreito to the Furnas 900 MW
hydroelectric plant on the Rio Grande owned by Furnas.

b. A 345-kv line 35 km long from Estreito to the Peixoto 230 MW1l
hydroelectric plant on the Rio Grande, owned by the Federal
Government.

c. A 345-kv line about 500 km long from Furnas to Rio de Janeiro.



d. A 345-kv line about 400 km long from Estreito to Sao Paulo.

e. 138-kv tie lines in Rio de Janeiro.

f. Three new substations and the expansion of ten existing sub-
stations with related communication equipment.

11. The estimated cost of the project including interest during con-
struction on the existing Bank loan, is US$140 million equivalent. The portion
proposed for Bank financing covers all materials and equipment which will be
purchased under international competitive bidding. Brazilian firms will com-
pete for some of this and it is estimated that they may be successful in
securing contracts covering about one-third of the total amount. The amount
of the proposed loan of US$39 million is about equal to the estimated inter-
national procurement component of the additional transmission facilities with-
out interest during construction (see Stage II below). The Borrower requested
a loan of US$39 million which was intended to include interest during con-
struction. However, the Borrower also proposed a reduction in the estimate
for Stage I of the project by an amount about equal to this interest. Such
a reduction in the estimate at the present time is considered premature, hence
the amount available for interest during construction on both loans would be
US$9 million, as provided for under loan 403-BR.



Bank Local Financing
Financing USp Total

US$ Equivalent US$
- - - - - - - illions - - - - - - -

Stage I Financed by Loan 403-BR

Estreito Power Plant 32.1 29.7 61.8

345-kv connections, Estreito to
Furnas & Estreito to Peixoto 1o.4 1.1 11.5

Services and Equipment for Tech-
nical & Managerial Improvement 1.0 0.1 1.1

Contingencies 4.5 2.6 7.1

Sub-Total Stage I h-o 81.5

Stage II to be Financed by Proposed Loan

345-kv transmission line Furnas
to Rio 9.0 2.h 11.4

345-kv transmission line Estreito
to Sao Paulo 7.6 2.1 9.7

138-kv tie lines in Rio 0.5 0.2 0.7

Substations 18.2 4.5 22.7

Contingencies %7 1.3 5.

Sub-Total Stage II 39.0 10.5 49.5

Sub-Total Stages I and II 87.0 4.0 131.0

Interest on IBRD loans during
Construction 9.0 --- 9.0

TOTAL COST 96.0 4.0 140.0

The cost estimate for the new Stage II is based on recent cost experience on
very similar work, contains reasonable allowances for contingencies, and
should be adequate.

12. The total proposed lending of US:496 million equals 51.5 percent of
Furnas: expansion program which is shown under "Application of Funds" in the
tabulation of paragraph 39 below.
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IV. FINANCIAL ASPECTS

Tariffs

13. The regulations governing power operations and tariffs are contained
in the Water Code of 1934 and subsequent amendments and decrees, including
in particular a decree dated February 26, 1957, and three decrees dated
November h, 1964. Prior to 1964, tariffs were based on the use of historic
values of investment and became increasingly unrealistic as inflation deve)oped,
causing many utilities to incur operating losses for several consecutive years.
The 1964 decrees reflected a major change in Government policies by allowing
utilities to revalue their investment, and thus making it possible for utili-
ties to apply for tariffs which would yield adequate returns.

l. Under the existing regulations, tariffs are reviewed and approved
by the Waters Division every three years or at shorter intervals, at the
initiative of the Waters Division or the utility. Utilities are permitted to
apply for tariffs which would yield revenues covering (a) operating costs;
(b) straight-line depreciation of gross fixed assets in operation, excluding
land and land rights, at annual rates of up to 8 percent for thermal plants
and up to 5 percent for all other facilities including hydro plante, but with
no minima in either case; (c) a reversion provision of up to 3 percent, or
an amortization provision of up to 5 percent, on the total gross fixed assets
in operation, also without minima; and (d) a return of 10 percent on the re-
miunerable investment. Remunerable investment is defined as gross plant in
service (excluding assets acquired through contributions in aid of construction)
less depreciation and reversion or amortization reserves, plus reversion or
amortization funds and an allowance for working capital consisting of
operating inventories, the equivalent of two months billing, and cash (up to
the value of the reserve for depreciation balance) excluding cash representing
contributions in aid of construction. Shortfalls in achieving the return of
10 percent in the three-year tariff period may be recovered, in principle, in
the subsequent three-year period. Another provision in the regulations,
however, permits tariff adjustments for recovering shortfalls to be made at
more frequent intervals.

15. Between tariff revisions, the following surcharges may be added by
utilities on their current tariffs without permission of the Waters Division:
(a) monthly, for compulsory increases in wages, social benefits, cost of
fuel and purchased power; and (b) semi-annually, for increases in foreign
debt service due to changes in the foreign exchange rate.

16. Tariff adjustments for the revaluation of the balance sheet accounts
can be made as often as economic correction factors (coefficients), showing
the variations in the purchasing power of the currency, are published by the
National Economic Council. The coefficients are issued annually about two
months after the end of each year for the use of industry in general. They
are applied by utilities to up-date the values of plant in service, depreci-
ation and amortization or reversion reserves, and certain local currency
loans for the National Development Bank and/or Eletrobras. Foreign currency
components of the book value of fixed assets are converted into local currency
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at the rate of exchange in effect at the time the assets are acquired.
Foreign debts are revalued on the basis of the current rate of exchange.
The amount by which the revaluation of fixed assets exceeds the revaluation

of reserves and loans is set aside as a revaluation reserve which is subject
to a 5 percent tax.

17. In addition to the tariffs, two surcharges are being levied on the

consumer's electric bill by the Federal Government to help finance power
expansion in the country. In the case of the distribution companies reviewed
in connection with appraisals for Bank loans, the combination of these

surcharges have amounted to between 40 percent and 50 percent of the averae-

tariff in 1965. The proceeds of one of these surcharges, the "sole" tax

which was created in 195h, are allocated among the Federal, State and iuni-
cipal authorities. This tax, the rate of which varies according to classes
of consumers, is presently based on an average price per kwh computed periodi-
cally by the National Council of Water and Electric Energy. Another surcharge,
similarly computed and assessed, is the "compulsory loan", introduced in
November 1962 and which is to terminate in 1968. The proceeds go to Eletrobras
which in turn invests such funds in various power projects in the form of
loans or share capital. Eletrobras issues to the consumers, for the amount

of the "compulsory loans" paid, debt certificates carrying an interest rate
of 12 percent and redeemable in 10 years. A third surcharge which is the
social security tax, is 8 percent of the tariff.

18. The implementation of the revaluation provision was not entirely
satisfactory during the initial year, 1965, due not only to the understandable
complexities involved with the transition, but also to the permissive
character of several important provisions of the new regulations. Revaluation
was not then compulsory, the legislation provided for maximum rates of
depreciation and amortization but no minimum rates were prescribed and recovery
of shortfalls in earnings at intervals and for periods shorter than three
years was only optional. In addition, there was undertainty among utilities

in regard to interpretation of certain provisions of the regulations and
long delays were experienced in a number of instances before tariffs were
actually adjusted to reflect revaluation of assets.

19. The Bank was particularly concerned with two possible consequences

of the permissive character of the regulations. Different tariff policies
could be followed which in the case of interconnected utilities, might well

lead to conflicting principles being used in calculating the apparent cost

of important blocks of power and could result that important economic
decisions might be based on erroneous assumptions. While efforts were
being made by Government to implement sound and, in certain instances,
relatively high tariffs, there existed the possibility that, in compliance

with the same regulations, utilities might be allowed to revert in the
future to inadequate tariff levels.

20. These questions were brought to the attention of the Government
early in 1966. It was suggested that regulations should be tightened to
ensure that a minimum and uniform level of tariff performance be required
from all utilities in the future. The Government indicated that it was
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aware of this problem and was planning to continue improving the implement-
ation of the regulations. It was not prepared at the time to propose
corrective legislation to Congress. Pending such legislation, however, it
was suggested that the Bank should define in a more detailed and specific
rate covenant than those in the agreements for earlier power loans, the
minimum level of financial performance it expected utilities to achieve,
and that the Government would support the extension of this type of a rate
covenant to as many other utilities as possible, mainly through Eletrobras.

21. During the negotiations of Furnas' existing tariff covenant, howev,'er,
the representatives of the Brazilian Government objected that the detailed
covenant proposed might conflict with Brazilian law. Pending clarification
of this point, negotiations were suspended. Conversations continued and
the Government informed the Bank recently that legislation had been enacted
by Congress which will: (1) make the revaluation of utilities' assets
compulsory, a measure which alleviates much of the Bank's concern, (2)
reduce by one half the level of electrification taxes and (3) extend the
surcharge on compulsory loans to 1973, provide for their annual revaluation,
interest at 6 percent and a 20-year term.

22. Negotiations between the Government and the Bank over the question
of tariffs finally resulted in the following:

(1) The Government and Furnas agreed to a covenant under which
(a) as provided by the Brazilian legislation, tariffs will
be set so as to produce revenues at a level consistent with
sound financial and public utility practices, using straight-
line depreciation which shall be not less than that based on
the useful lives of depreciable assets in operation, and (b)
as permitted by the Brazilian legislation, assets will be
revalued and tariffs will be correspondingly adjusted at least
once every calendar year.

(2) A change in legislation which shall adversely affect the setting
of tariffs at the level stated above, shall be an event of default.

(3) In a letter to Furnas the Bank will define the standard it
would use to analyse a change in legislation for the purpose
of (2) above. This standard shall be whether revenues from
the sale of electricity are sufficient to: (a) cover all of
the Borrower's operating expenses, including straight-line
depreciation of gross revalued fixed assets in operation, at
rates based on the useful lives of assets and (b) produce a
reasonable annual rate of return on the revalued average net
fixed assets in operation (which under presently foreseeable
conditions would be of the order of 10%).

23. Furnas is probably the only utility in Brazil which took immediate
advantage of the new regulations. The first revaluation, based on 1963
coefficients, was completed shortly after the regulations were made effective
at the end of 1964, and new tariffs were placed in effect in February 1965.
Soon after the issuance of the 1964 coefficient it completed its second
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revaluation and obtained the corresponding additional tariff increase in
July 1965. In determining the level of its tariffs, Furnas, was allowed
to provide for depreciation at the maximum permitted rate of 5 percent and
for amortization at 3 percent. It was also allowed to provide for income
taxes unlike most utilities, which will compute the permitted return before
taxes. As a result, the tariffs introduced in July 1965 were about four
times the 1964 tariff. In addition, adjustments for compulsory wage increases
and for increases in foreign debt service were promptly put into effect as
and when necessary.

24. Revenues for 1965 have only reached about the minimum level
required under the existing tariff covenant but they have fallen short
of the higher objectives contemplated by Furnas in setting tariffs for
1965. Several reasons account for these results. Despite Furnas' prompt
action, the inadequate 1964 tariffs continued to apply for several weeks at
the beginning of 1965 and the fully adjusted 1965 tariff applied for only
half of the year. Due to inflation during the year the actual year end
value of assets was greater than the estimated value which had been used
for computing tariffs in mid 1965. On the other hand and although Furnas
had both capacity and energy available due to a good water year, it was
not able to market all of its power. The load requirements of Sao Paulo
Light, its only customer, fell off due to Government restrictions to curb
inflation and to certain features of the tariff structure of Furnas. In
July 1965 the demand charge, which accounts for about 90 percent of Furnas
revenues, was Cr$9,25h per ku per month equivalent to US$60.00 a year, and
has been computed to recover the investment cost in the 900,000 kw installed
capacity of the Furnas plant on sales based on an estimated demand of only
560,000 kw. (Furnas' energy charge is very nominal, about one U. S. mill).

25. Another feature of the tariff is a ratcheted demand provision which
means that a highest recorded demand in a given month establishes the
minimum charge for the next eleven months. This tariff structure does
not encourage the use of full capacity available. If Furnas' demand charge
had been calculated on the basis of the larger amount of capacity available
with provisions for purchasing secondary and peaking power, the utilities
connected to the Furnas grid might have been induced to purchase power
from Furnas instead of operating some of their high cost generating plants.
If Furnas had marketed all of its available power its demand charges could
have been considerably lower and its total revenues greater. During
negotiations these matters were discussed and Furnas has indicated that it
is aware of the problem and will take these matters into consideration as
its system becomes more integrated.

26. Centrais Eletricas de Hinas Gerais (Cemig) which has rights to
50 percent of the output of the Furnas plant did not begin purchasing power
in 1965 as contemplated although facilities and power were available. The
reason for not purchasing power from Furnas is due to the considerably
higher level of Furnas' tariff in comparison with alternative sources.
Cemig doubled its own tariffs and surcharges early in 1965 based on assets
revalued only with the 1963 coefficient. It did not revalue again when
the 1964 coefficient was issued because this would have about doubled the
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value of the fixed assets and would require further increases in tariffs
and surcharges which Cemig feared would impede its load growth. Furnas
on the other hand took full advantage of the regulations with the result
that Furnas' wholesale tariffs were greater than Cemig's retail tariffs.
Cemig has already agreed in connection with its loan 442 BR to a covenant
to fully revalue its assets and lower its depreciation charge to 3 percent
and eliminate its amortization charge. Furnas has indicated that starting
in 1968, when Cemig will begin purchasing large amounts of power in order
to meet its future load growth, it will be able to lower its tariffs as a
result of lowering its depreciation rate of 5 percent to a normal rate
based on the useful lives of its gross depreciable fixed assets in operation
estimated to be 2-1/2 percent and also eliminate its 3 percent amortization.
This is based on the assumption that Cemig's purchases of power will result
in full utilization of Furnas' generation plant thereby making it possible
to lower Furnas' tariff without jeopardizing Furnas' required rate of
return (see paragraph 43). As a condition of effectiveness of the Cemig
loan and the proposed loan, Furnas and Cemig have recently signed a sales
contract for the sale of Furnas power to Cemig beginning in September 1966.
Furnas has also agreed in a side letter to include shortly a sales contract
with Sao Paulo Light Company and in the future to negotiate contracts with
other customers which it may serve. Such contracts are to be submitted to

the Bank for review and comment.

27. In compliance with the existing loan agreement, Furnas has again
revalued its assets on the basis of the 1965 coefficient and has applied
for tariff increases which were approved beginning in June 1966 which again
include provisions for depreciation charges at 5 percent and amortization
charges at 3 percent. The forecasts in this report assume that in 1967
Furnas would use the same basis as in 1966 but from 1968 onward it would
seek to achieve a 10 percent return on its renumerable investment after
reduced charges for depreciation and elimination of amortization.

Financial Position

28. Furnas' financial statements have been audited by Arthur Andersen
and Company since 1958 and these arrangements have been satisfactory.
Furnas has already agreed in connection with loan 403 BR, to continue
employing outside auditors acceptable to the Bank. In compliance with a
provision in the agreements covering Loan 403 BR, Furnas has entered into
a contract, also with Arthur Andersen and Company, to reorganize the
accounting department and train the accounting personnel.

29. As far as foreign exchange expenditures and sources of funds
are concerned, the financial projections have been cast in terms of the
official exchange rate as of December 31, 1965, of Cr$2,220 to US$1.
As far as local currency is concerned normal increases in operating costs
due to expanded operations have been considered but no provision has been
made for the loss of the value of the Cruzeiro after 1965 as most of the effects
will have been provided for under existing tariff regulations and adjust-
ments for inflation mentioned in paragraph 15.
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30. The estimated financial position of Furnas as of December 31,
1965 is presented in the following statement and in Annex 1. The final
figures which have recently boen received shoui no significant
departure from the estimates except for a transfer of assets from work in
progress to plant in service, the effect on the attached forecasts would
possibly be a larger increase in the tariff level assumed for 1966. It
was, therefore, not deemed necessary to prepare a new set of forecasts.
Two balance sheets have been prepared to indicate the effect of the revalu-
ation which will be recorded in 1966. The first reflects the value of the
assets, capital and liabilities based on the revaluation made in February
1965 using the 1964 coefficient. The second shows the result of revaluation
based on the 1965 coefficient of 1.27 issued in February 1966.
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CENTRAL ELETRICA DE FURM4AS S.A.

Balance Sheet as of December 31, 1965
(Billions of Cruzeiros)

At End of Increase as a At End of
1964 Currency Result of 1965 1965 Currency
Valuation Revaluation Valuation

ASSETS

Gross Plant in Service 312.29 69.30 381.59
Less: Depreciation Reserve 15.46 .97 16.43
Net Plant in Service 296. 6 365.16
Work in Progress 64.43 9.27 73.70

Total Fixed Assets 361.6 77.60 .dJ7o

Current Assets 59.98 - 59.98

Total h21.24 77.60 198.8j

LIABILITIES

Capital Stock 120.00 16.022 136.02
Amortization Reserve 10.87 .68 11.55
Legal and Other Reserves .60 - .60
Unappropriated Surplus 4.60 - ,.60

Total Equity 136.07 16.70 172.77

IBRD Loan 211-BR 5.75%
1958-83 127.49 25.50 152.99

IBRD Loan 403-BR 5.5% 1965-90 .48 .10 .58
AID Loan #512 5.5% 1964-87 10.25 2.05 12.30
BNDE Loans (3) 9.75% 1959-80 54.50 12.92 67.42
Eletrobras Loans (2)

8% 1958-81 86.70 20.33 107.03
Total Long Term Debt 279.42 0.90 370.32

Current Liabilities 5.75 - 5.75

Total h21.24 77.60 498.84

1/ Includes Cr$52.62 billion due by Eletrobras on account of share capital
subscribed at the end of 1965.

2/ This amount is placed in a revaluation reserve until Board action is taken
to authorize share capital to cover this amount.
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31. As a result of revaluation, fixed assets would increase to

Cr$h38.86 billion, bringing total assets to Cr$498.8' billion. Gross
plant in service would increase from Cr$312 .29 billion to Cr$381-59
billion or about 22 percent. This is less than the coefficient of 1.27
would suggest, because of two factors: the relatively large portion of
gross plant in service which was financed with foreign exchange loans
would increase by only 20 percent, reflecting the change in the exchange
rate from Cr,1,850 to Cr$2,220 per dollar; also, the plant includes a
small amount of capital expenditure incurred during 1965 and which is
not subject to revaluation. The increase of the depreciation reserve to
Cr$16.43 billion would result from the revaluation on the basis of the
1965 coefficient of the revalued depreciation reserve balance outstanding
at January 1, 1965 plus the depreciation charges for 1965 on gross plant
in service at year end. Work in progress would increase to Cr$73.70
billion reflecting revaluation of the balance outstanding at January 1,
1965. This revaluation procedure is the same as used for gross plant in
service, but its results are not used for tariff purposes until the
assets so revalued are transferred to gross plant in service.

32. The expected 22 percent increase in long term debt to Cr$3h0.32
billion reflects the change in the foreign exchange rate used to value
foreign loans and the revaluation of the local currency loans on the
basis of the new coefficient. The amortization reserve would increase
to Cr$11.55 billion, in the same proportion, and for the same reasons
as the depreciation reserve. The balance of the revaluation process
would be reflected in a Cr$16 .02 billion increase in share capital from
the present Cr$120 billion to Cr$136 billion, to be made in 1966 within
four months of the revaluation. This increase will be subject to a
5 percent revaluation tax in 1966.

33. The present share capital, of Cr$120 billion is divided eaually
between common and preferred. The distribution of shares among the
shareholders as of December 31, 1965 is shown as follows:
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Comimon Preferred Total
Cr$ Cr$ Cr$

Billions % Billions % Billions %

Eletrobras 56.86 94.8 54.21 90.4 111.07 92.6

Cemig 1.41 2.3 1.hl 2.3 2.82 2.3

DAEE 1.73 2.9 2.15 3.6 3.88 3.2

Sao Paulo Light - - 1.53 2.5 1.53 1.3

C.P.F.L. - - .18 0.3 .18 0.2

C h e r p . - - .5 2 0 .9 .5 2 0 .h

Total 60.00 100.0 60.00 100.0 120.00 100.0

3h. On December 28, 1965, Furnas' capital was increased from

Cr$37.08 billion to the present Cr$120.00 billion. Shares were issued

for Cr$2h.L5 billion on account of the previous 1964 revaluation. The

balance of Cr$58.47 billion was entirely subscribed by Eletrobras which

paid in 10 percent and committed itself to cancel a corresponding amount

of its long term loans to Furnas as soon as these loans are revalued on

the basis of the 1965 coefficient. This action was recently completed.

35. In 1965 Furnas incurred two new loans one with Eletrobras and
the other with the Bank. Eletrobras which is practically the only supplier

of local funds to Furnas, both in the form of share capital and loans,
entered into a contract on December 31, 1965 with the National Bank for

Economic Development (BNDE) to assume BNDE's three outstanding loans to
Eletrobras. BNDE will be reimbursed from Eletrobras' Federal Electricity
Fund to cover this transaction. Furnas' obligations under these loans
will not change except a quarter of one percent guarantee tax to eletro-

bras on outstanding balances will be eliminated.

Past Earning Record

36. Income statements for the first two full years of operation,
1964 and 1965, are shown in Annex 2. Sales of kwh in 1965 were about

0.9 billion kwh under Furnas' estimates made late in 1964 and less than

the number of kwh sold in 1964 for the reasons given in paragraphs 2h and

25. Gross income, however, increased from Cr$15.8 billion in 1964 to
Cr$L7.5 billion in 1965, reflecting the tariff increases already described

in paragraph 23. The rate of return on remunerable investment at the end

of 1965, but valued in terms of the 1964 coefficient would be about 7.6

percent after charges of 5 percent for depreciation and 3 percent for
amortization. Calculated on the basis of the existing covenant, the return

would be about 10 percent (Average revalued net fixed assets in operation

and using depreciation charges of 2.5 percent). This illustrates that

Furnas' tariffs in 1965 were adequate and as soon as its plant is fully
utilized its high depreciation and amortization charges could be reduced.
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Proposed Financing Plan

37. A forecast of Sources and Application of Funds for the period
1966-1971 inclusive is shown in A During the six-year period
Furnas would complete (a) the transssion line from the Furnas hydro
plant to Rio de Janeiro, (b) the Estreito plant financed in part by
Bank loan No. 403 BR, and (c) the Estreito 2nd Stage transmission
facilities to be financed in part by the proposed Bank loan. Furnas is
expected to begin construction on future expansion including the Fumr'as
hydro plant units 7 and 8 in 1970.

38. The six-year construction program would total Cr$412.39
billion. Capital expenditure requirements would total Cr$375.38 billion
of which Cr$109.89 billion, or about 27 percent of the total funds re-
quired would be for the Estreito 2nd Stage transmission to be financed
in part by the proposed Bank loan. It is expected that Cr$37.01 billion
would be required for interest during construction or about 9 percent of
the total requirements.

39. The following is a summary of these requirements, and the
sources from which they are expected to be met:
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1966-1971 Period Percent
(Billions of Cruzeiros)

Application of Funds

Furnas Transmission Project 50.24 12.2
Estreito lst Stage Hydro Plant 174.25 42.3
Estreito 2nd Stage Transmission 109.89 26.6
Future Expansion 41.00 10.0

Sub-total Construction Expenditures 375.37 ~K.I
Interest During Construction 37.01 8.9

Total Requirements 412.39 100.0

Source of Funds

Gross Internal Cash Generation 464.26
Less: Net Debt Service 221.60

Taxes 23.l
Dividends and Bonuses 88.24

Net Internal Cash Generation 131.01 31.8

New Share Capital 46.00 11.1
Borrowings:
AID Loan Furnas Transmission 24.77 6.0
IBRD Loan 403-BR Estreito lst Stage 125.96 30.5
IBRD Proposed Loan Estreito 2nd Stage 86.58 21.0
Eletrobras Loan 2.33 0.6

Total Loans 239.6h ~ 1.7

Total Funds 416.65

Less: Net Increase in Cash 4.26 (1.0)

412.39 100.0

4o. Estimated net cash generated internally would total Cr$131.01
billion, after payment of debt service, income taxes, dividends and bonuses
or about 32 percent of the requirements.

4l. It is expected that Eletrobras, as a major stockholder, will con-
tribute new share capital of Cr$h6 billion or about 11 percent of the require-
ments. In connection with Loan 403-BR, the Government agreed to provide all
the funds necessary to complete the Project, which already included the com-
pletion of the Estreito 2nd Stage transmission. Eletrobras would continue to
be the Government agent for providing the necessary funds. Forecasts of cash
dividends to Eletrobras of about Cr'80 billion have been considered, but
Furnas and Eletrobras may well agree that stock dividends should be paid in-
stead, and reduce accordingly the capital contributions to be paid by Eletrobras
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h2. Borrowings would total about Cr$2h0 billion,or 58 percent of the
requirements. The proposed Bank loan of Cr$86.58 billion, or US$39 million
equivalent, would be about 21 percent of the requirements. It is assumed to
have a term of 25 years including a grace period of 5 years with an interest
rate of 6 percent. Other borrowings include:

(1) The balance of U.S. AID loan of Cr$24.77 billion equivalent
to finance the foreign costs of the Furnas Transmission Pro-
ject, having a term of 23 years, including a 3-year grace
period with an interest rate of 5.5 percent.

(2) The balance of IBID loan 403-Br dated February 28, 1965, of
Cr$125.96 billion equivalent, or about 31 percent of the
requirements, to finance in part the Estreito 1st Stage,
having a term of 25 years including a 5-1/2-year grace period
with an interest rate of 5.5 percent; and

(3) Eletrobras loan of Cr$2.33 billion having a term of 15 years
including a 3-year grace period with an interest rate of 12
percent.

Estimated Future Earnings

43. Forecast Income Statements for the period 1966 through 1971
inclusive are shown in Annex 2. A depreciation rate of 5 percent and
amortization rate of 3 percent will be used through 1967 which will cause
the tariffs to be maintained at a high level. Beginning in 1968 tariffs
are expected to be lowered to a more normal level with relatively little
change in net operating income as a result of the Furnas plant being fully
utilized. Tariffs in 1970 are expected to temporarily increase due to tie
investment costs of' the Estreito project being included for the first time
in calculating the required 10 percent rate of return and because all of
the generating units of the Estreito plant will not be in full operation.
In 1971 when the plant is fully utilized the tariffs are expected to
return to a normal level due to increases in sales.

h. As shown on the Sources and Application of Funds Statement, net
operating income would cover total interest, including capitalized interest,
1.85 times in 1966 declining to 1.33 times in 1969 just before the Estreito
plant is placed in operation. The coverage would then rise to an adequate
level of 2.20 times in 1970 and increase to 2.33 times in 1971.

45. Total debt service would be covered by internal cash generation
2.17 times in 1966 declining in 1968 and 1969 to a low of 1.22 times, when
the AID and Eletrobras loans begin to be amortized, and then rising to
2.02 times in 1970, which is adequate. The effect of meeting amortization
payments on the two Bank loans in 1971 would reduce the coverage slightly to
1.94 times.
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46. Furnas will be able to allocate yearly 5 percent of its net
profits to legal reserves as required by law, pay dividends of 10 percent
of the par value of both its common and preferred revalued capital stock
and bonuses.

Future Financial Position

47. Annex 1 shows forecast balance sheets as of December 31, 1966
through 1971 inclusive. Furnas' total fixed assets are expected to increase
from Cr$h39 billion as of December 31, 1965 to Cr$7h7 billion by 1971 or
about 1.7 times. Long term debt is expected to increase from Cr$3h0 billion
to a maximum of Cr$h60 billion by 1969 and then to decrease to Cr$h39
billion by 1971. Equity is expected to increase from Cr$153 billion to
Cr$310 billion by 1971, or about 2.0 times.

46. Under the terms of the existing debt limitation covenant in Bank
loan 403 BR, Furnas' total long-term debt is limited to 66-2/3 percent of
its total fixed assets. Certain terms in this covenant have been amended
during negotiations, principally to include short-term debt not incurred in
the ordinary course of business as part of the debt controlled by the
covenant. Annex 2 shows that under the proposed financing plan, debt will
be 62.7 percent of total fixed assets in 1966 rising to 64.6 percent in
1968 and declining to 58.8 percent in 1971.

49. Furnas& estimated yearly working capital position during the
period under review is adequate. The estimated working capital position
as of December 31 for any given year reflects the worst condition for
the 12-month period. Actual experience shows that Furnas accrues large
amounts of cash during the first three quarters of each year which is
more than ample to meet the heavy outlays of cash for dividends, bonuses
and debt service which all come due in the last quarter of the year.

V. CONCLUSIONS

50. In February 1965 an appraisal was made of the Estreito Project
(No. TO 459a), covering the Estreito hydroelectric plant and the minimum
transmission facilities required to connect the plant to the existing
transmission grid, and services and equipment for technical and managerial
improvement. At that time no decision had been reached on the voltage
level of the long transmission lines which were needed, and furthermore it
was not necessary to commence construction of the transmission facilities
at the same time as the hydroelectric plant.

51. This report is therefore a supplement to the previous report and
covers Stage II of the Estreito Project, consisting of transmission facili-
ties to connect the Estreito hydroelectric plant to the load centers of Rio
de Janeiro and Sao Paulo. The Project is technically and economically
sound and its estimated cost and the proposed construction schedule are
reasonable (paragraphs 2, 3, 10 and 11).
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52. Furnas, which operates under the regulations of the Water Code,
as administered by the Waters Division, is one of the few utilities which
has taken full advantage of the new tariff regulations issued in November
1964 (paragraphs 13, 14 and 23).

53. The Government and Furnas have agreed to satisfactory arrangements
to the existing tariff and debt limitation covenants which are intended to
bring about uniformity in the covenants applying to Brazilian utilities
(paragraphs 21, 22 and 48).

5h. The Project would be suitable for a Bank loan of US$39 million
equivalent for a term of 25 years, including a 5-year grace period.

December 1, 1966



BRAZIL

CENTRAL ELEThRICA DE FUTRNAS S.A. Eha ate
1964 - r1,60 to US$1

Balance Sheet as of Deceber 31, 1964 Through 1971 1965 - Cr$1,850 to US$1
(Biniions tf Cruzeiros) 1965-71 - Cr$2,220 to US$i

Partly ---- - - --------- Estimatedt------ - -

Actual Estimated
December 31: 1969 1965 1966 1967 1968 1969 1970 1971

Fixed Assets
Gross Plant in Service 298.84 312.29 381.59 381.59 501.59 505.78 510.53 783.40 826.68Less: Reserve for Depreciation 31.46 16.43 34.56 58. .40 8 53 101.14 120.73
Wet kP grt. 2 .2 ~ 296 .3 365. 16 347.03 443. 3.3 682.6 095Work in Progress 25.56 6443 73.70 157.49 125.22 226.15 289.25 64.28 41.00Total Fixed Asseta 302 301.26 436.66 504.52 565.42 661.53 717.25 746.54 746.95

Current Assets 10.53 59.98*ee 59.98 7.05 9.84 12.19 u.64 12.28 11.62

Total Assets 331.35 421.24 498.84 511.57 578.26 673.72 728.89 758.82 758.57
Liabilities

Equi U
Capital Stock 61.54 120.00 136.02 136.02 136.02 164.02 182.02 182.02 182.02Amortiation Reserve 2.53 10.87 11.55 23.00 38.05 38.05 38.05 38.05 38.05Legal and Other Reserves .37 .60 .60 1.71 2.83 3.91 4.96 7.27 9.26Unappropriated Surplus .31 4 .6 0 4.60 20.96 28.31 33.95 37.56 62.84 80.89

Total Equity 614.75 136.07 152.77 151.69 205.21 239.93 262.59 290.15 310.22
Lon2 Ter 21 I28.an12

RD 0 r to 128.84 127.49 152.99 147.97 142.64 137.02 131.07 124.77 118.09IBRD Loan 403 - ..treito .48 .58 19.83 55.03 96.68 116.53 126.54 124.61IUR. Aropoaed Loan - - - 20.58 54.58 82.58 86.58 85.43U.S. AID Loan - 10.25 12.30 32.77 37.07 35.22 33.37 31.52 29.67BEDE Loans*La 5141 54.50 67.42 62.49 57.41 52.40 47.21 42.34 37.28Eletrobral Loans 78.86 86.70 107.03 53.72 52.86 51.18 48.92 46.47 43.81Total Long Term Lome 25911 2 2 340.32 316.75 365.59 427.08 459.6B 455.22 435."9
Current Liabilities 7.9 5.75 5.75 13.10 7.46 6.71 6.62 10. 2 9.46

Total Liabilities 331.35 421.24 498.84 511.57 578.26 673.72 728.89 758.82 758.57

Long fmr= Debt/Total iixed Assets 80.7% 77.3% 77.5% 62.7% 64.3% 64.6% 64.1% 61.45 58.8%

7 alued in terms of monetary correction factor (coefficient) for 1964.
. Valued in terms of monetary correction factor (coefficient) for 1965.

+ Incluaces Cr$52.62 billion due by Lletrobras on account of share capital subscribed at end of 1965 by cancellatian of an
equivalent amount of long term. debt due by Fu-nas to .letrobras.

All BNDE loans have been taxen over by Eletrooras in December 1965 .-ith nc changm in scheules of a'ortia- in by "urnas.

rv 5, 1066



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A. Exchange Rate

1966 Crl1,610 to US$1
Income Statement 1966-1971 1965 Cr$1,F80 to US$1

(Billions of Cruzeiros) 1966-71 - Cr$2,220 to US$1

Partly
Actual Estimated ------------------------- Estimated ------------------------

Fiscal Year Ending December 31: 1967 1965 1966 1967 1968 1969 1970 1971

KE Sales (Millions) 3,215 3,000 4,500 h,500 5,000 5,oo 6,500 7,700

Average per KoH (Cruzeiros) 4.91 15.83 17.9L 19.73 12.24 12.27 15.16 13.08

Gross Operating Income 15.79 47.50 80.73 88.80 61.20 61.37 98.62 100.76

Cost of Operations
Operating Expense 1.11 3.06 3.50 3.80 4.00 6-90 5.4o 5.60
Depreciation Expense 3.22 11.88 -18.13 23.83 12.01 12.13 18.61 19.59
Amortization Expense 2.28 8.34 11.45 15.05 - - - -

Income Taxes 15% 1.39 1.02 3.45 3.58 3.23 3.16 6.96 5.98
Foreign Exchange Expense 1.63 .73 - - - - - -

Total Operating Expense 9.63 25.01 36.53 46.26 19.24 20.17 30.95 30.97

Net Operating Income 6.16 22.49 46.20 62.56 61.96 61.20 67.67 69.77
Other Income .07 - - - - - - -

Income Deductions
Total Interest 11.56 20.01 23.91 25.87 28.91 30.89 30.65 29.93
Less: Interest Capitalized (7.75) (3.29) (2.72) (5.70) (8.47) (10.65) (9.7) -

Interest Expense 3.1 16,72 21.19 20.17 20.66 20.24 21.1 29.93

Net Profit 2.62 5.77 23.01 22.37 21.52 20.96 66.29 39.86
Less: Revaluation Tax 5% - 1.25 .80 - - - - -

Net Profit After Revaluation Tax - .52 22.21 22.37 21.52 20.96 66.29 39.8

Allocated To:
Legal Reserve 5% .16 .23 1.11 1.12 1.08 1.05 2.31 1.99
Bonuses .48 - 1.00 1.10 1.20 1.30 1.60 1.60
Dividends 1.39 - 3.74 12.80 13.60 15.00 17.30 18.20
Unappropriated Surplus .39 6.29 16.36 7.35 5.66 3.61 25.28 18.05

Rate of return based on
Rehunerable Investment - 7.6% 10% 10% 1 10 10

November 19, 1966
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Sources and Applications of Funds 1966-1971
(Billions of Cruzeiros) Exchange Rate Cr$2,220 to US$1

Fiscal Year Ending December 31: 1966 1967 1968 1969 1970 1971 Total
SOURCES OF FUNDS

Internal Cash Generation
Net Operating Income 14.20 12.51 41.96 41.20 67.7 69.77 307.14
Depreciation 18.13 23.83 12.01 12.13 18.61 19.59 104.30
Amortization 11.45 15.05 - - - - 26.50
Accrued Taxes 3.45 3.58 3.23 3.14 6.94 5.98 26.32

Total 77.23 85.oo 57.20 5b.47 93.02 95.34 76.2

Borrowings
IBMD Loan 403 - Estreito 19.25 35.20 41.65 19.85 10.01 - 125.96*
IBRD Proposed Loan - estreito - 20.58 34.00 28.00 4.oo - 86.58
US AID Loan 20.7 4.30 - - - - 24.77
Eletrobras Loan .99 .96 .38 - - - 2.33

Total 40.71 61.04 76.03 47.85 14.01 - 239.4

Share Capital - - 28.0 18.00 - - 46.00

Total Sources of Funds 117.94 146.04 161.23 122.32 107.03 95.34 749.90

APPLICAITION OF FUNDS

Andition to Plant (Excluding Capitalized
Interest)
Furnas Transmission - Foreign 17.2 2.32 2.00 - - - 21.56

- Local 23.85 3.53 1.30 - - - 28.68
Estreito lst Stage - Foreign 18.00 32.60 36.85 13.80 5.13 - 106:38 *

- Local 21.87 20.00 16.00 7.00 3.00 - 67.87 * 4-
Estreito 2nd Stage - Foreign - 20.58 34.00 28.oo 4.00 - 86.58

- Local .11, 3.00 6.50 8.40 5.30 - 23.31
Future Expansion Including

Furnas Units 7 & 8 - - - - 21.00 20.00 41.00

Total Construction Expenditures 81.07 82.03 96.65 57.20 38.43 20.00 375.38

Total Interest (Including Capitalized
Interest)
IBRD Loan 211 - Furnas 8.77 8.45 8.15 7.79 7.44 7.06 47.66
IBRD Loan 403 - Estreito 1.25 2.60 4.80 6.05 6.L5 6.96 28.11
IBRD Proposed Loan - Pstreito .18 1.00 2.65 4.60 5.19 5.19 18.81
U.S. AID Loan 1.23 1.92 2.o4 1.94 1.84 1.74 10.71
BNDE Loans 7.82 7.28 6.71 6.15 5.58 5.05 38.59
Eletrobras Loans 4.66 4.62 4.56 4.36 4.15 3.93 26.28

Total Interest 23.91 25.87 28.91 30.9 30.65 29.93 170.16

Amortization
IBRD Loan 211 - Furnas 5.02 5.33 5.62 5.95 6.30 6.68 34.90
IBRD Loan 403 - Estreito - - - - - 1.93 1.93
IBRD Proposed Loan - Estreito - - - - - 1.15 1.15
U.S. AID Loan - - 1.85 1.85 1.85 1.85 7.4o
BNDE Loans 4.93 5.08 5.01 5.19 4.87 5.06 30.14
Eletrobras Loans 1.68 1.82 2.06 2.26 2.45 2.66 12.93

Total Amortization 11.63 12.23 14.54 15.25 15.47 19.33

Total debt Service 35.54 38.10 43.45 46.14 46.12 49.26 258.61

Cash Dividends Paid - 16.54 13.60 15.00 17.30 18.20 80.64
Cash Bonuses Paid - 2.10 1.20 1.30 1.40 1.60 7.60
Taxes Paid 1.64 4.48 3.98 3.23 3.14 6.94 23.1-

Total Expenditures 118.25 143.25 158.88 122.87 106.39 96.00 745.64
Net Cash Accrual or (Deficit) (.31) 2.79 2.35 (.55) .64 (.66) -. 26
Cash Balance Beginning of Year .68 .37 3.16 5.51 4.96 5.60
Cash Balance at End of Year .37 3.16 5.51 4.96 5.60 4.94 -

Total Annual Debt Service Covered by
Internal Cash Generation 2.17 2.23 1.32 1.22 2.02 1.94

Times Total Interest Covered by
Net Operating Income 1.85 1.614 1.15 1.33 2.20 2.33

* Cr$.58 billion was drawndown in 1965.
** Capital expenditures of Cr$.18 billion of foreign expenditures were made in 1965.
* Capital expenditures of Cr$6.50 billion of local expenditures we-e made in 1965.

November 15, 1966
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CURRENCY EQUIVALENTS

U. S. $1 = CR $1500
CR $1 0. 67 U. S. mills

CR $1 billion = U.S. $667, 000

This exchange rate is the estimated
average rate of exchange for 1964,
based on data available in September
1964.
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BRA ZIL

THE ESTRETO HYDROELECTRIC PROJECT

Summary

i. Central Eletrica de Furnas S.A. (Furnas) has applied to the Bank
for a loan of US$57 million equivalent, including US$9 million for interest
during construction to help finance the first stage of the Estreito hydro-
electric project. The project is estimated to cost US$90.5 million equiva-
lent including interest during construction on the proposed Bank loan.

ii. Furnas, a corporation owned principally by the Federal Government,
is now completing the construction of the 900 1 Furnas hydroelectric project
which was financed in part by Loan 211-BR dated October 3, 1958 of US$73
million.

iii. The first stage of the Estreito project consists of an embankment
type dam and a powerhouse with an initial capacity of 533 IAW and transmission
facilities to connect to the existing transmission system serving Rio de
Janeiro, Sao Paulo, Belo Horizonte and environs. The project is technically
sound and economically justified.

iv. The proceeds of the proposed loan would be used mainly to finance
the purchase of equipment for the project, which would be supplied partly by
foreign and partly by local suppliers. Awards would be made after international
competitive bidding with participation by qualified domestic suppliers who
would be granted a 15% preference.

v. Furnas has completed revaluing its balance sheet accounts through
the year 1963 as prescribed by recent decrees which permit revaluation of
historical cost investments for tariff making purposes. Furnas expects to
further revalue its accounts for the year 1964 at about mid-1965. Tariff
increases have been applied for which will enable Furnas to currently achieve
a rate of return of not less than 10% of its revalued net fixed assets in
operation. Loan covenants have been agreed upon to assure that a proper level
of earnings will be maintained in the future and a tariff increase is a
condition of effectiveness of the proposed loan.

vi. The project is suitable for a loan of US$57 million equivalent
for a term of 25 years including about a six and one half year grace period.



BRAZIL

THE ESTREITO HYDROELECTRIC PROJECT

I. INTRODUCTION

1. Central Eletrica de Furnas S.A. (Furnas), a corporation owned prin-
cipally by the Federal Government, has applied to the Bank for a loan of
US$57 million equivalent including US$9 million of interest during construction
to help finance the first stage of the Estreito hydroelectric project. This
project is to be built on the Rio Grande about 500 km. northwest of Rio de
Janeiro at an estimated cost of US$81.5 million equivalent (excluding interest
during construction). The first stage would include an embankment type dam
and a powerhouse with an installed capacity of 533 MW which would be connected
to the existing transmission system serving the cities of Rio de Janeiro, Sao
Paulo, Belo Horizonte and environs.

2. Furnas is now completing the construction, on the same river, of
the 900 IN Furnas hydroelectric project which was financed in part by Bank
Loan 211-BR, dated October 3, 1958, of US$73 million. The Estreito project
is of high priority in a program of power expansion for the south-central
region of Brazil. This program was prepared under a United Nations Special
Fund grant for which the Bank is the executing agency.

3. This report is based on the findings of a Bank mission which visited
Brazil in August-September 1964.

II. THE BORROWER

4. Furnas is a mixed public-private corporation which was formed in
1957. It is a subsidiary of Centrais Eletricas Brasileiras S.A. (Eletrobras),
a Federal Government limited liability company created in 1961 to carry out
a national electrification plan. It was granted a 30-year concession to con-
struct and operate the Furnas project and in 1962 was given a similar authority
covering the Estreito project.

5. Total share capital as of December 1, 1964 was Cr.$2 5 billion divided
equally between common and preferred shares. The shareholders and their pre-
sent participations are as follows:

Common Stock Preferred Stock

Eletrobras 89.8% 81.2%
Centrais Eletricas de M1inas Gerais S.A.

(Cemig) (A State company) 4.6% 4.6%
Departamento de Aguas e Energia Eletrica

de Sao Paulo (A State company) 5.6% 7.0%
Sao Paulo Light Company controlled by

Brazilian Traction of Canada 5.0%
Cia Paulista de Forca e Luz of Eletrobras

(formerly American and Foreign Power) 0.6%
Cia Hidreletrica do Rio Pardo of the State

of Sao Paulo 1,,6%
100%- 1007
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Action is being taken to revalue assets in accordance with recent legislation
and to convert Eletrobras loans to equity. As a result, the capitalization
will be increased and Eletrobras t share will become larger.

6. The by-laws of the company stipulate that the electricity produced
will be sold only to the above shareholders and that 50% of the output will
go into the State of Sao Paulo, and 50% to Minas Gerais, but subject to ad-
justment if needed. At present, the State of Minas Gerais has temporarily
waived its rights, to allow all the power output to go to Sao Paulo which badly
needs it on account of drought conditions. Furnas and the Sao Paulo Light Co.
are presently operating under a letter of intent which covers only the general
provisions of a sales contract. This arrangement is temporarily satisfactory
but as the power supply becomes more adequate, as planned for 1970, long-term
sales contracts both for Furnas and the many other electric power producers
connected to the same system will have to be negotiated and formalized. The
Government has recognized this inadequacy and has agreed to encourage the
effective coordination of the operation of all the elements of the system by
1970.

7. The Board of Directors consists of a president, a vice-president
acting as technical director, a vice-president acting as financial director,
and three other directors without specific duties. Of the latter, one is also
vice-president of Cemig, one a vice-president of Sao Paulo Light, and one a
former director of the Sao Paulo Department of Waters and Electric Power. The
organization at the managerial level is aggressive and competent. The total
staff includes 80 engineers and 2,500 others, a large portion of whom are in-
volved in the construction of the Furnas project. The staff lacks sufficient
qualified employees in some departments, but consultants and engineering firms
are regularly employed on important work for which staff is inadequate. A
small part of the proceeds of the proposed loan would be used to train
employees.

8. The facilities of the company (see Map) include the Furnas hydro-
electric plant with a large reservoir and a powerhouse with four 150 MW units
already in service and two more of the same size now being erected which will
be in service by June 1965, for a total of 900 MW. The plant is connected to
the Cemig system by a 345-kv line 265 km. long; and to the Sao Paulo and Rio
systems via Sao Paulo by a 345-kv line 314 km. long. A second 3h15-kv line
along the latter route is under construction. Construction will be started
soon on a 345-kv line from the plant direct to Rio de Janeiro. The plant has
been operated efficiently and at the peak of its capability since the first
unit was brought into service late in 1963.

9. Inflation in Brazil has had a profound effect on utility earnings
and operations. It has also made past operating results difficult to interpret
and made necessary the continuing review of construction estimates. For this
reason the following measures are used in this report. Forecasts of operating
results are given in cruzeiros based on an estimated 1964 average exchange rate
of Cr.$1,500 to US$1.00. The project cost estimate is given in U.s. dollars
equivalent in order to simplify its use. Continued inflation is expected, al-
though the Government aims to reduce it, and this must be taken into account
in future use of the estimates.
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III. POWER MARKET AND POWER SUPPLY

10. The south-central region of Brazil (containing the cities of Sao
Paulo, Rio de Janeiro and Belo Horizonte) is the industrial heart of the
country (see Map). It contains 43% of the population and is responsible for
76% of the country's industrial activity. Industrial growth was rapid from
1940 to 1962 and in the latter year industry was using 76% of all the electric
power produced. The demand for energy at the generation level over the past
ten years was as follows:

Millions
Year of kwh % Growth

1955 9,294
1956 10,507 13.0
1957 n1,561 10.0
1958 12,977 12.2
1959 14,149 9.0
1960 15,633 10.5
1961 17,042 9.0
1962 18,917 11.0
1963 19,715 4.2
1964 (estimate) 20,957 6.3

A severe drought began in 1963 and the supply was curtailed by rationing, which
was continued into 1964 although in the latter year there was some relief due
to new generating facilities becoming available. Also during these last two
years business was sluggish but it is expected to recover soon.

11. The market for electrical energy in the region has been studied in-
tensively over the past two years by a consortium of foreign engineering firms
called Canambra which is working under the United Nations Special Fund grant
mentioned above in paragraph 2. Market forecasts through 1970 have been made
which are revised from time to time. Using all of Canambra's basic data avail-
able through August 1964, a forecast has been prepared on the assumption that
drought conditions will decrease in severity in 1965 and 1966 and that business
should return by 1967 to the level of activity which existed prior to 1963.
The forecast 0 demand at the generation level Is as follows:

Millions
Year of kwh % Growth

196h 20,957
1965 23,053 10
1966 25,358 10
1967 28,147 11
1968 31,243 11
1969 34,679 11
1970 38,493 11
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12. The electricity supply of the region comes from a large number of
plants which have been built with Federal, State, or private funds without much
coordination. The plants are predominantly hydroelectric because fossil fuels
are scarce in Brazil and because the region is endowed with hydrologic and
topographic conditions which are favorable for hydro developments. The plants,
which have a total installed capacity of about 4,400 MW, are owned and operated
as follows:

Capacity in 1964
Company & Principal Ownership Hydro 14W Thermal MW

Rio Light, Brazilian Traction 831 25
Sao Paulo Light, Brazilian Traction 974 464
CPFL, formerly American & Foreign

Power, now Eletrobras 256 30
CBEE, formerly American & Foreign

Power, now Eletrobras 32 33
CEMIG, State of Minas Gerais 465
FURNAS, Federal 600
CHERP, State of Sao Paulo 61
USELPA, State of Sao Paulo 146 20
Other small systems & captive plants 400 58

Total 3,765 630

Grand Total 4,395

13. Canambra has prepared a short-term program for the expansion of the
power supply to meet the demand through 1970. This includes additional units
being installed in four existing hydro plants, nine new hydro plants and two
thermal plants now under construction, and two new hydro plants which were
selected after a study of thirteen projects which could be started in the near
future. The study also covered new thermal generation but there is so much
hydro potential available at low costs that additional thermal capacity will
not be economically desirable for years to come.

14. The studies show that energy requirements, which are predicated on
available water rather than installed machine capacity, are of prime importance
through 1970 and consequently the program is based on the firm energy capability
of the various plants in the driest period of record. The following tabulation
shows existing capability, and that of plants under construction and new plants
to be completed by 1970. Furnas is expected to contribute from its existing
Furnas and proposed Estreito hydro plants about 18% of the estimated require-
ments in 1970.
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Firm Capability
Plant Millions of Kwh/year

Existing hydro 1964 (includes new plants
completed during the year) 16,150

Existing thermal 1964 4,550
Hydro under construction (including Chavantes

and expansion of plants) 14,000
Thermal under construction 1,340
Estreito hydro, construction to start 1965 3,240
Jaguara hydro, construction to start 1965 2,400

Total in 1970 41,680

Therefore, if all the systems were integrated by 1970, the energy capability
of the system would be able to meet the demand for that year with about 811
reserve. As indicated in Annex l, the demand would also be met in intervening
years, but with smaller reserve capability in some years.

15. The program includes the additions to the existing transmission grid
necessary to connect the new generating facilities and to integrate all plants
into a fully dependable system. Financing and construction of the needed
transmission is currently keeping abreast of the new generating facilities as
they come into operation. Arrangements for expanding the distribution systems
have not yet been made. Many of these, particularly in Rio de Janeiro and Sao
Paulo, are now at the saturation point principally because the private capital
companies who are the principal distributors have not been allowed to earn
sufficient income to expand the systems and Government funds have not been
available to them. It is essential that the improvement of the distribution
systems be started soon if the expansion program is to meet the demand as-
planned. On the basis of tariff regulations recently issued (see paragraph
36), the Government has agreed to grant to the distribution companies increases
in tariffs which should enable them to finance a substantial portion of the
cost of the expansion of the facilities. Specific arrangements satisfactory
to the Bank for the expansion of the distribution facilities in the Rio de
Janeiro and Sao Paulo areas are a condition of effectivenees in the proposed
Loan Agreement.

16. The success of the program will depend vitally on whether the numerous
operating entities under a variety of ownerships can agree on sound policies
of load dispatching, standby arrangements, and other problems of integrated
operation; and will set up an organization to carry out the policies. Nothing
has been done about this and under Brazilian conditions, it promises to be
difficult to achieve. As noted above in paragraph 6, the Government has
agreed to encourage the effective coordination of all elements of the system
by 1970.

17. The program is estimated to cost about US$1.3 billion equivalent
through 1970, made up as follows:
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Millions of dollars
Equivalent

Hydro plants under construction 425
Thermal plants under construction 35
New hydro construction 140
Transmission and substations 440
Distribution 260

1,300

Furnas' capital expenditures toward this program will consist of about US$182
million equivalent or about 13% of the program (see paragraph 49). The program
is sound providing the conditions noted above in paragraph 15 and 16 can be
met. The Estreito project is the first choice for the new hydro construction
on the basis of having the lowest unit costs per kw and per kwh.

IV. THE PROJECT

18. The Estreito project will be situated on the Rio Grande which forms
the boundary between the States of Minas Gerais and Sao Paulo. The site is
160 km. downstream from the Furnas project and 60 km. downstream from the
Peixoto project, a 180 MW hydro plant built by American and Foreign Power Corp.
Furnas has a reservoir large enough to regulate the flow throughout the dry
spells of several years duration which are characteristic of this region, and
there will be large resulting benefits to the Estreito and Peixoto projects.

19. The first stage of the project, to which the loan application relates,
consists of the construction of a rockfill dam with a central earth core, about
500 meters long and 80 meters high, with a volume of 3.5 million cubic meters,
a concrete intake structure and powerhouse on the left bank, a concrete spill-
way on the right bank, and the transmission facilities necessary to connect
to the existing transmission network.

20. The powerhouse will be designed to contain six generating units of
which four will be installed in the first stage, while the date for installation
of the fifth and sixth has not yet been determined. The generating units will
have a capacity of 133 IW each with Francis type turbines to operate under a
normal head of 66 meters. Transmission facilities will be at 345-kv and will
consist of one line 140 km. long to Furnas and one line 35 km. long to Peixoto.

21. The Brazilian subsidiary of International Engineering Co. of San
Francisco, California, has made the preliminary studies of the project and is
now working on the detailed plans and specifications for the dam and powerhouse.
Geological explorations by International have revealed good rock foundations
for all of the concrete structures and adequate earth and rock for the dam at
close range. Extensive rainfall and stream flow studies based on thirty years
of record have indicated a spillway capacity requirement of about 13,000 m3 /sec.
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There is no silt problem by reason of the upstream reservoirs. The trans-
mission facilities have been designed by Ebasco Services, Inc. The Furnas
organization will do its own construction supervision and operate the com-
pleted project.

22. Preliminary work on access roads and housing at the site has been
started. Plans and specifications for a civil works contract will be available
early in 1965. If work under such a contract can start by the end of June
1965 the project can be completed in early 1971. The work will be protected
against interruption by possible floods by reason of the Furnas reservoir
upstream.

23. The estimated cost of the project including interest during con-
struction on the Bank loan amounts to US$90.5 million equivalent. The follow-
ing breakdown between local and foreign costs is based on the Borrower's
expectation of the probable outcome of international bidding with Brazilian
suppliers participating.

Local Cost Foreign Exchange Total Cost
Item US$ Equiv. Cost U.S. $ U.S. $

(Millions)

Land, camps and site preparation 5.h -- 5.4
Construction Equipment 1.2 4.2 5.4
Civil Works for power station &

switchyard 3.7 -- 3.7
Dam 7.1 1.8 8.9
Intake and Spillway 10.7 1.1 11.8
Penstocks 2.5 .1 2.6
Turbines and generators 1.0 12.3 13.3
Spare parts and accessory equipt. 1.2 1.8 3.0
Substation equipment .4 5.1 5.5
Engineering, Supervision, and

Training 1.9 1.4 3.3

Sub-total hydro plant 35.1 27.8 62.9

Transmission lines 4.5 2.2 6.7
Substations .9 3.9 4.8

Sub-total transmission 5.4 6.1 11.5

Contingencies 4.5 2.6 7.1

Totals 45.0 36.5 81.5

Interest during construction on

proposed Bank loan 9.0

TOTAL PROJECT COST 90.5
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24. The local currency cost estimate was prepared in dollars, as is often
done in Brazil, to provide a reasonably firm basis for comparison with actual
costs as they are incurred. As will be described in the financial section of
this report, increased local costs caused by inflation and which are difficult
to predict, are expected to be compensated by (a) corresponding increases of
Furnas' internal resources, due to periodic revaluations of assets and corres-
ponding tariff adjustments (see paragraph 38) and (b) the expected Government
undertakings to provide all necessary funds to carry out Furnas' expansion
(see paragraph 54).

25. The cost estimates were prepared by the Furnas engineering and pur-
chasing groups which have a good record for accuracy on the Furnas project
estimates. The contingency allowance includes 15% on civil works and 719 on,
other items. The allowance should be adequate in this case since the site will
be protected from floods. The cost per kilowatt is S$130 not including trans-
mission costs, which is very low for a hydroelectric development. The first
stage of the project as described in paragraphs 19 and 20, does not include
adequate transmission facilities for the entire output. Since the necessary
facilities can be built in less time than the hydroelectric plant, Furnas in-
tends to defer construction of them to a second stage, which will be started
in about two years and will consist of transmission lines and substations
costing US$53 million. This high cost is due to the fact that the lines will
not only carry all of Estreito's output, but also that of the Jaguara project
which Cemig plans to start building downstream from Estreito in 1965. Further-
more, it will provide duplicate facilities in the final system to meet reli-
ability requirements. A covenant has been included in both the proposed Loan
and Guarantee Agreements that both Estreito stages will be completed by early
1971 (see paragraph 54).

26. The proposed loan is intended to cover those materials and equipment
which will be procured under international competitive bidding and imported
construction equipment consisting principally of spare parts for equipment al-
ready owned by Furnas for which international competition is impractical.
These items are estimated to cost US$8 million plus interest during con-
struction estimated at US$9 million for a total loan of US$57 million. Costs
not covered by the proposed loan are those for civil works contracts, materials
such as cement, sand and gravel, etc., and small vehicles which are to be
procured locally. (See Annex 5 for details).

27. Furnas has asked for and received 14 proposals from firms operating
in Brazil for prequalification for bidding on the civil works contracts. One
of the requirements was that local bidders should have pertinent construction
experience in Brazil. Although examination of the proposals has not been com-
pleted, Furnas believes nine of them will probably be acceptable. After
specific discussions, the Bank has agreed that it would not be necessary for
Furnas to modify its proposed procedures to a more formal procedure of inter-
national bidding. The reasons for this are: that there is a well-developed
and capable construction industry in Brazil; that a foreign contractor not al-
ready established would be likely to encounter difficulties doing business
under the peculiar Brazilian economic conditions; and that many of the firms
likely to qualify under the Furnas invitation are in fact consortia of firms
including foreign contractors.
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V. PROCUREIENT AND DISBURSEMENT

28. Local firms will compete for many of the contracts covering materi-
als and equipment to be financed by the proposed loan. While Government-owned
power companies are exempt from customs duties and the exchange surcharge and
compulsory deposits mentioned below, current Brazilian legislation (Law of
Similares) as interpreted by the Superintendency of Money and Credits (SUMOC),
prohibits generally the importation of capital goods which can be produced
locally. This matter has been discussed and the Government and Furnas have
agreed to international competitive bidding on goods to be financed under the
proposed loan; and the Government has agreed to take all such measures as nec-
essary to facilitate the importation of goods by Furnas free from all legal
and administrative restrictions or limitations in accordance with the arrange-
ments described below.

29. In comparing bids by foreign and local suppliers it will be necessary
to determine the exchange rate which is to be used. At the present time the
cost of exchange to importers is generally determined by the following:
(1) the commercial bank rate of exchange which is close to the official rate
of exchange of the Banco do Brasil, (2) the prevailing exchange surcharge,
presently 10%, and (3) compulsory deposits, presently 50% of the transaction,
for 7 months. The Bank and the Government have agreed that the exchange rate
to be used for evaluating bids and calculating the amount to be disbursed from
the loan would be the prevailing commercial rate plus the exchange surcharge
(not to exceed 30%). The exchange rate derived from this formula would rough-
ly approximate the average between the effective import and export rates, and
thus should provide a reasonably fair basis for bid comparisons. In the event
of significant changes in the exchange system, the parties would reconsider
this formula.

30. A further matter raised by the Government concerns the protection
which should be afforded to local industry. On this point, discussions led
to the agreement that the maximum protection would be 15%.

31. On the basis described above, the procedure for comparing local and
foreign bids and making disbursements covering contracts obtained by local
bidders would be as follows: (1) a local bid in cruzeiros will be converted
into dollars at the rate of exchange described in paragraph 29 above; (2) the
lowest local bidder will be awarded the contract if his evaluated bid is less
than the lowest evaluated foreign bid, plus 15%; and (3) dollar reimbursements
from the loan for such local expenditures will in principle be computed at the
rate described in paragraph 29 above. However, inasmuch as such reimbursements
will have to be converted into cruzeiros at the prevailing Banco do Brasil rate
of exchange, this may cause a shortage of cruzeiros to the Borrower approxi-
mately equal to the amount of the exchange surcharge. The Government has agreed
to cover such cruzeiro shortages. For administrative convenience in making
disbursements from the loan in respect of cruzeiro expenditures the Bank has
agreed to establish from time to time a common disbursement percentage based
on the relationship between the Banco do Brasil rate at which loan funds can
be converted (presently Cr$1825 US$1), and the exchange rate used for bid
comparisons (presently Cr$2035 = US$1). Accordingly, a 90% rate has been estab-
lished for the time being.
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VI. FINANCIAL ASPECTS

Tariffs

32. The regulations governing power operations and tariffs are contained
in the Water Code of 1934 and subsequent amendments and decrees, including,
in particular a decree dated February 26, 1957 and three decrees dated Nov-
ember 4, 1964. The Water Division of the Ministry of Mines and Energy is
responsible for implementation of the Water Code, including the granting and
supervision of concession contracts and the review and approval of tariff
applications.

33. Under the regulations which have applied until recently, tariffs
were to be reviewed every three years to yield revenues which would cover:
(a) all operating costs; (b) straight-line depreciation on the historic value
of gross plant in service, at annual rates prescribed by the Water Division,
presently up to 8% for thermal plants and up to 5% for all other facilities,
including hydro plants; (c) amortization of the total investment of the con-
cession at annual rates, determined in the concession contracts approved by
the Water Division, not to exceed 3%; (d) a cumulative return before income
taxes of 10% on the historic value of the remunerable investment (Furnas is
subject to 10% income tax on net profit). Remunerable investment is defined
as depreciated plant in service at year end, plus an allowance for working
capital consisting of actual cash, up to the amount of the depreciation reserve,
two month's billings and operating inventories.

34. In addition, adjustments in the form of surcharges on the original
three-year tariff were permitted, subject to approval by the Water Division;
(a) semi-annually for increases in foreign debt service due to changes in
foreign exchange rates, (b) monthly for increases in compulsory wages, social
benefits, cost of fuel and purchased power.

35. The rapid depreciation of the currency in recent years resulted in
the deterioration of the earnings and finances of utilities. Due to inadequate
implementation of the regulations and to delays in obtaining the permitted
adjustments, utilities have seldom been able to charge depreciation and invest-
ment amortization at the rates prescribed, let alone to earn the permitted 10%
return on investment. However, the fundamental shortcoming of this policy was
the use of historic values for computing the tariff base as these became a
fraction of what they would have been had the currency remained stable. Thus,
in real terms, returns on investment have been decreasing gradually and returns
on equity have become negligible; as a result, utilities have been unable to
generate funds internally towards financing expansion, or to raise outside
funds, except from the Federal or State Governments.

36. The revaluation of assets for tariff making purposes has thus become
an essential condition of the financial soundness of utilities. This measure,
which had been expected to take place within months after the signing of Loan
211-BR in late 1958, but failed at the time to obtain Parliamentary approval,
has recently been enacted by two decrees defining the methods for revaluing
assets and amending the Water Code to allow tariffs to be determined on the
basis of corrected rather than historic values, starting January 1, 1965.
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37. The decree covering revaluation of assets is patterned after the pro-
visions of the existing legislation governing the revaluation of balance sheets
for all corporations other than utilities and government-controlled corporations.
It provides for the revaluation of balance sheet accounts, using official annual
correction factors based on cost of living indices published by the National
Economic Council. These factors are applied to plant in service, depreciation
and amortization reserves, foreign currency loans and local currency loans pro-
viding they had been obtained from the National Development Bank (BNDE) and
Eletrobras. Foreign currency components of the balance sheet accounts are con-
verted into local currency at the foreign rate of exchange at the times of
acquisition of such funds. The amount by which the revaluation of assets ex-
ceeds the revaluation of reserves and loans is set aside as a revaluation re-
serve. This reserve, which is subject to a 5% tax, has to be converted into
share capital within a four-month period.

38. The decree governing tariffs allows the use of revalued fixed assets
as a basis for determining tariffs. In the future, revaluation of fixed assets
and corresponding tariff adjustments can be made every year as official cor-
rection factors are issued but this annual provision is not mandatory. These
adjustments will be subject to approval by the Water Division. The adjustments
for increases in operating costs, as described in paragraph 34, will be auto-
matic. The other provisions of the Water Code will be maintained. Thus, in
principle, depreciation and amortization of the concession investment could be
charged at the maximum rates that have been permissible until now partly to
offset inflation. This, however, would result in a combined allocation which
would exceed substantially the usually accepted level of depreciation charges;
it would thus call for a considerable increase in Furnas' future tariffs.

39. The Government and Furnas have indicated they are prepared to increase
the tariffs of Furnas to this high level and to continue to use the maximum
permissible depreciation and amortization criteria at least during the construc-
tion period of the project. Furnas has just completed revaluing its fixed
assets in service based on the correction factors available through the year
1963. It has applied for tariffs which would provide revenues to cover, inter
alia, depreciation at 5%, amortization of the concession investment at 3%, and
the 10% return on remunerable investment, revalued through 1963. The new tariff
would result in an average revenue per kwh of about Cr.$10 (U.S. Mills 6.7),
almost twice the present estimated average of Cr.$5.1 (U.S. Mills 3.h). Inas-
much as such a tariff increase will slightly exceed the minimum tariff required
for 1965 as outlined in paragraph l below, it has been agreed that the proposed
tariff increase is acceptable and is to be put into effect before the effective
date of the proposed loan.

40. As a second step, Furnas plans to further revalue its fixed assets
through the end of 1964, based on the correction factors to be published shortly
for 1964, and to apply for a new tariff adjustment which would be based on the
new values of its fixed assets and the same depreciation and amortization crite-
ria as outlined in paragraph 39. Furnas expects that this second adjustment
will be made effective by the middle of 1965.
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4l. These maximum criteria reflect conditions which are presently
accepted by both Furnas and the Government. The high cash generation which
would result from using these criteria is reflected in Annex 6. It is not
likely that the Borrower will continue to apply these criteria indefinitely
since they call for unusually high tariffs. Therefore, in order that adequate
tariffs will be maintained, it has been agreed that Furnas' revenues will be
sufficient to cover all operating expenses including adequate maintenance and
straight line depreciation of 21% of the gross revalued fixed plant in opera-
tion and produce a return of not less than 10% of the total average net re-
valued fixed plant in operation. The agency responsible for the setting and
adjustment of tariffs will review the tariffs of Furnas as often as is nec-
essary in order to verify that future revenues are adequate. On this basis
a minimum tariff of at least Cr.$9.4 (U.S. Mills 6.3) per kwh should be in
effect starting in 1965 as outlined in the forecast income statements, Annex 2.

Past Earning Record

42. The estimated income statement for 1964., Furnas' first full year of
operation, is shown in Annex 2. It indicates that Furnas will earn a return
of 7.1% on its historic investment. The historic investment is already under-
stated as a result of inflation (see paragraph 45); this 7.1% return, however,
is after 5% depreciation and 3% amortization of the concession investment, in-
cluding compensation of exchange losses incurred in amortizing Loan 211-BR.
The total of these charges would be equivalent to about 2.5% of Furnas' revalued
plant in service, as estimated in paragraph 45. Furnas has just started opera-
tions and the value of its plant while already understated is not understated
as much as the plant value of utilities which have been in existence for a
number of years.

Present Financial Position

43. Arthur Anderson and Co., a well-known accounting firm, have been
employed as outside auditors by Furnas since 1958 and these arrangements have
been satisfactory. Furnas has agreed to continue to employ outside auditors
acceptable to the Bank.

h. Furnas' balance sheet as of December 31, 1964 has been estimated on
the basis of data available in September 1964. The proposed revaluation was
computed on the basis of official correction factors through 1963 and an esti-
mated correction factor of 1.6 for 1964, which resulted in an equivalent of
Cr.$1,500 to US$1. The financial projections have been maintained at this fixed
level because the future purchasing power of the cruzeiro is unpredictable. Most
of the effects of the decreasing purchasing power of the cruzeiro have been pro-
vided for under existing regulations by revaluations and tariff adjustments.
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The pro forma balance sheets as of December 31, 1964 before and after
revaluation would be as follows:

Before After Dollar
Revaluation Revaluation Equivalent

ASSETS (Cruzeiros 1illions) (Thousands)

Gross Plant in Service 78,820 283,400 188,935
Less Depreciation Reserve 3,360 11,660 7,775
Net Plant in Service 75,460 271,740 181,160

Work in Progress 3,450 3,450 2,300
Total Fixed Assets 78,910 275,190 183,460

Current Assets 2,240 2,240 1,490
Total 81,150 277,430 184,950

LIABITLITIES

Equity:
Capital Stock 25,000 25,000 16,665
Legal Reserve 400 400 265
Capitalized I terest on Equity

Investment-/ 90 90 60
Unappropriated Surplus (Deficit) (20) (20) (15)
Revaluatioh Reserve - 77,950 51,970
Amortization Reserve of the Furnas

Concession 2,520 8,750 5,835
Total Equity 27,990 112,170 74,780

Long-term Debt:
I3RD Loan 211-BR 25,640 106,470 70,980
BNDE Loans 24,380 55,650 37,100

Total Long-term Debt 50,020 162,120 108,080

Current Liabilities 3,140 3,140 2,090
Total 81,150 277,430 184,950

Debt/Equity Ratio 64/36 59/41 59/41

Under ,rticle 159 of the Gater Code, the portion of the investment of
work in progress financed with the Borrower's own capital shall bear
interest at 10% up to the date that such facilities are placed in
operation. Such interest shall be capitalized and added to the cost
of the plant.
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45. As a result of revaluation, gross plant in service, and net
plant in service would increase about 3.6 times over their original values
to Cr.$283.4 billion and Cr.$271.7 billion respectively.

46. Long-term debt obligations would increase from Cr.$50 billion
to Cr.$162 billion or about 3.3 times and equity would increase from Cr.$28
billion to Cr.$112 billion resulting in a debt/equity ratio of 59/41.

47. Long-term debt includes IBRD Loan 211-BR of 1958 for an original
amount of US$73 million at 5-3/4% interest for a term of 25 years. Two
principal payments in 1964 have reduced the principal to about US$71 million
or Cr.$106.5 billion equivalent. The other long-term debt consists of three
15-year local currency loans, at 10% interest, which total about Cr.$56 billion
after revaluation. Principal payments began in 1964 on the first two loans
and the amortization of the third loan will commence in 1965.

48. In September 1964 Furnas' share capital was very substantially
increased, from Cr.$6 billion to Cr.$25 billion, by conversion into shares
of about Cr.$18 billion of government loans, and about Or.$l billion of
"interest" accrued during construction of the Furnas plant on the share
capital and new cash. Share capital is divided equally between common and
preferred shares at Cr.Sl,000 par. Annual dividends have been paid at 6%
on comnon and at l(f% on preferred shares. Eletrobras owns 89.8% of Furnas'
common shares and 81.2% of its preferred shares (see paragraph 5). The net
results of the revaluation would be reflected in a revaluation reserve of
Cr.y78 billion which is to be converted into share capital in 1965 in the
same proportion as shares outstanding and will be subject to a 51 tax payable
in 1965.

Proposed Financing Plan

49. A forecast of sources and applications of funds for the period
1964-1970 is shown in Annex 3. During this period Furnas contemplates com-
pleting (1) the Furnas generating plant to its full complement of six units
in 1965; (2) the Furnas transmission system by 1967; (3) the Estreito first
stage hydro project, as described in paragraphs 19 and 20, to be partly
financed by the proposed Bank loan; and (4) the 'streito second stage
transmission project, as described in paragiaph 25. Both stages of Estreito
are to be finished in 1971.

50. Construction requirements and additions to working capital
during this seven-year period are estimated at about Cr.$299 billion, inclu-
ding plant additions of Cr.$273 billion and working capiLal requirements
of about Cr.$26 billion as follows:
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Total US$
1964 1965 1966 1967 1968 1969 1970 Total equiv.
-------------- Billions--------------- Cr.$ millions

Furnas Plant 16.2 - - - - - - 16.2 10.8
Furnas Trans-

mission - 14.7 32.2 8.0 - - - 54.9 36.7
Estreito lst Stage 3.4 27.4 24.8 36.3 24.7 5.3 .5 122.4 81.5
Estreito 2nd Stage - - 12.0 324 185 148 ._.8 79.5 53.0

Construction
Requirements 19.6 42.1 69.0 76.7 43.2 20.1 2.3 273.0 182.0

Additions to
'.orking Capital (.4) 2.4 2.1 (.9) .2 8.1 14.2 25.7 17.1

Total 19.2 44.5 71.1 75.8 43.4 28.2 16.5 298.7 199.1

51. The sources of financing for the above facilities are shown in
the following table.

Total US$
1964 1965 1966 1967 1968 1969 1970 Total equiv. %
-------------- Billions ---------------- Cr.$ millions

Internal Cash
Generation 12.3 27.9 32.5 33.9 43.0 51.6 56.0 257.2 171.4
Less:

Debt Service 9.3 19.6 23.4 27.4 31.9 33.0 33.5 178.1 118.7
Dividends .1 _5 - - - 8.2 8.3 17.1 11.4

Net Cash Available
for expansion 2.9 7.8 9.1 6.5 11.1 10.4 14.2 62.0 41.3

New Share Capital .1 - - - -

Sub-total:
Own Resources 3.0 7.8 9.1 6.5 11.1 10.4 14.2 62.1 41.4 20.8

IBRD Loan 211-BR 8.0 - - - - - - 8.0 5.3 2.7
Proposed IBRD Loan - 17.2 18.2 25.3 17.4 7.5 - 85.6 57.0 28.7
US AID Loan - 7.0 15.6 3.8 - - - 26.4 17.6 8.8
FuLure Foreign
Loan - - 6.3 17.7 11.1 9.6 2.3 47.0 31.4 15.7

3NDS Loans 8.2 12. 5 21.9 2Z.5 3.8 .7 - 69.6 46,4 23.3
S3ub--t a :--- --

3orrowings 16.2 36.7 62.0 69.3 32.3 17.8 2.3 236.6 157.7 79.2

Total Sources 19.2 44.5 71.1 75.8 43.4 28.2 16.5 298.7 199.1 100.0
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52. Based on data available in September 1964, outstanding balances on
existing loans and borrowings from foreign sources contemplated during the
period would amount to about Cr$175.2 billion equivalent, out of the total
Cr.$298.7 billion required, as detailed below:

(a) The outstanding balances at the end of 1963, of about Cr.$8.0 billion
equivalent under IBRD Loan 211-BR and about Cr.$8.2 billion under
an existing BNDE Loan, would be fully disbursed in 1964 to complete
the Furnas plant.

(b) A U.S. AID Loan of US$17.6 million (Cr.$26.h billion equivalent) was
obtained in October 1964 to finance part of the Furnas transmission
system; it will carry interest at 5;n and a term of 20 years, in-
cluding a three-year grace period. Completion of the Furnas trans-
mission project is a requirement of the proposed Estreito Loan
Agreement.

(c) The proposed IBRD Loan of US$57 million (Cr.$ 8 5. 6 billion equivalent)
for the first stage of the Estreito project, was assumed to carry
interest at 5y, and a term of 25 years, including a six and one
half year grace period.

(d) A foreign loan of US$31.3 million (Cr.$h7.0 billion equivalent)
is expected to be obtained in 1966 for financing a part of the
Estreito second stage project, to be undertaken at that time; terms
similar to those of the proposed IBRD loan above have been assumed.

53. The Cr.$123.5 billion balance between the requirements and the
borrowings described above would have to be obtained locally. This amount
which is expressed in cruzeiros at current price levels, is expected to
increase as a result of inflation and the "cruzeiro exchange gap" described
in paragraph 31. However, most of the increase would be compensated by
corresponding increases in Furnas' internal cash generation, due to tariff
adjustments reflecting periodic revaluation of fixed assets, and in the funds
to be supplied by Eletrobras.

54. The proportion in which the local currency requirements would be
contributed from internal cash generation or by local loans from Eletrobras
can only be determined when and as future tariffs of Furnas are established.
If the minimum tariff criteria as outlined in paragraph 41 are used, it would
permit Furnas to finance from its own internal sources about Cr.$62 billion
toward the requirements of the period. This would be after payment of its
debt service and by deferring any payment of cash dividends during 1965
through 1968. The balance of the requirements of about Cr.$6 1.5 billion
would have to come from Eletrobras (excluding the Cr.$8.2 billion balance
of the existing BNDE Loan mentioned in paragraph 52 (a). About Cr.$h6.5
billion of the Cr.$ 61.5 billion would be for the local currency cost of the
Estreito first stage and Furnas transmission projects. The remainder or
Cr.$15 billion would have to be obtained starting in 1966 in connection with
the Estreito Second Stage project. In this report, it has been assumed that
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the necessary local financing will be in the form of BNDE loans at 10%
interest and for a term of 20 years, including three years grace. The Bank
has received assurances from the Government that all the funds necessary
will be made available to Furnas to complete all of the projects. Furnas has
also indicated that it intends to exceed the minimum requirements of the
tariff criteria at least to the extent of paying cash dividends during the
construction period.

55. In order to assure that Furnas will maintain a sound financial
position, it has been agreed that an annual assets test is necessary which
would limit Furnas' long term debt outstanding at the end of any given year
to a maximum of two thirds of the net revalued fixed assets, including
revalued work in progress. In calculating debt outstanding to determine this
ratio, account will be taken of actual debt drawdowns rather than the face
amount of the loan contracts. The level of revenues which would result from
the minimum tariff criteria outlined in paragraph 41, should be adequate
to provide a reasonable debt service coverage for the maximum amount of debt
that could be outstanding under this arrangement. If future tariff action
to be taken by Furnas conforms only with the minimum tariff criteria, a
small part of the financing required from Eletrobras would have to be in
the form of share capital contributions.

56. Furnas has agreed that it will not undertake any additional works
not related to the Furnas and Estreito projects or make any major addition
to its facilities costing over dl million during the 1965-70 construction
period.

Future Earnings

57. Forecast income statements for the period 1964-1970 are shown in
Annex 2. Sales in 1965 are expected to increase from 3.2 billion kwh in
1964 to only 3.9 billion kwh due to an anticipated water shortage and because
the last two units of the Furnas plant will not be placed in commercial
operation until the first half of 1965. When the Furnas plant is in full
operation, sales will increase to 4.5 billion kwh. The first unit of the
proposed Estreito project is expected to be placed in operation with sales
again increasing slightly, late in 1968. The remaining units will be
comnissioned in 1969 and ultimate sales will be 7.7 billion kwh per year.

58. Future earnings using the minimum tariff criteria as stipulated
in paragraph 41 would be satisfactory. Beginning in 1965 net income before
taxes is computed with a 104 return on average net revalued plant in operation.
After taxes, the return would be 7.6% in 1965 reflecting, principally, the
effects of the revaluation tax in that year and would be maintained at 9%
thereafter. Net income after taxes would cover total interest, including
capitalized interest, about 1.5 times, except in 1967, rising to a maximum
of 1.8 times by 1970. Total debt service would be covered about 1.4 times
or more except in 1967 and 1968, when coverages would fall to 1.23 and 1.35
times.
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Future Financial Position

59. Forecast balance sheets as of December 31, 1964 through 1970 are
shown in Annex 4. They reflect debt/equity ratios deteriorating gradually
from 50/41 in 1964 to 68/32 in 1968, reflecting the considerable amount of
debt incurred in the period, and improving thereafter to 64/36 in 1970,
as a result of additions to surplus from earnings and amortization payments.
This forecast indicates that the local currency portion of the proposed
financing plan will have to be slightly revised in 1967 and 1968 to conform
with the proposed debt limitation as indicated in paragraph 55.

VII CONCLUSIONS

60. The project consisting of the Estreito hydroelectric plant and
connections to the existing transmission grid is technically and economically
sound. Its estimated cost and the proposed construction schedule are
reasonable.

61. The Borrower, Furnas, a corporation owned principally by the Federal
Government, is now completing a similar large hydroelectric plant and has
demonstrated its ability to supervise construction and place the plant in
operation. lhenever necessary, it has engaged competent outside consulting
services on special problems and will do so in the future.

62. Furnas is operating under regulations of the Water Code as
administered by the ater Division, Ministry of Mines and Energy. These
regulations have been amended recently to permit revaluation of historical
cost investments for tariff making purposes. Furnas has completed revaluing
its balance sheets accounts through the year 1963, and intends, in mid 1965,
to revalue through 1964 after revised coefficients for that year are issued.
Furnas has applied for an increase in its tariff based on revaluation through
1963, and it is expected to be approved shortly. It will approximately
double the existing tariff and will be slightly in excess of the estimated
minimum tariff level for 1965 as agreed upon by the Borrower. Placing the
tariff increase in effect is a condition of effectiveness of the proposed
loan. Furthermore, two loan covenants covering a rate of return of not less
than 10% of average revalued net fixed assets in operation and a debt
limitation of 66-2/3/ of net revalued fixed assets including revalued work
in progress have been agreed upon which are expected to assure that Furnas
will maintain a sound financial position during the life of the loan.

63. The first stage of the proposed Estreito project would be suitable
for a Bank loan of US$57 million, including interest during construction,
for a term of 25 years including about a six and one half year grace period.

February 12, 1965
IBRD
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Annex 2

BRAZIL

CENTRAL ELMECA DE FURNAS S.A.

Income Statements 1964-1970

(in millions of Cruzeiros) Exchange rate Cr.e1,500 - US$1

Year Ending December 31 1964 1965 1966 1967 1968 1969 1Q70
--....------------------------------- Estimated ------------------------------

K0H Sales in Billions 3.2 3.9 4.5 4.5 5.0 7.6 7.7

Average per Kwh (Cruzeiros) 5.11 9.42 8.40 8.77 10.02 7.
8
b 8.3p

Gross Operating Income 16,350 36,750 37,800 39,h50 50,100 59,550 6,500

Gost of Operations
Operatinr Expenses 1,800 2,250 2,400 2,700 3,450 3,600 3,750
,epreciation Expense -3,15- 7,350 7,500 8,100 10,200 12,300 13,00
Amortization Cuota -2,100- - - - - -
Income Taxes -- 7502/ 6,60OL/ 2,850 2,850 3,600 h,350 1,800
Foreien Exchange ExpenseV -. 500- -- - - - -

To,, COperating Expense 9,600 16,200 12,750 13,650 17,250 20,250 22,050

Pet operatin Income 6,750 20,550 25,050 25,800 32,850 39,300 42,450

Tncome Deductions
Total Interest Paid 7,3502/ 13,200 16,500 20,400 22,500 23,100 22,950
Less: interest Capitalized (1,200) (2,100) (5,550) (8,850) (6,600) (8,100) (1,200)

Interest Expense 6,150 11,100 10,950 11,550 15,900 15,000 21,7'0

let 'rofit 600 9,450 1h,100 1h,250 16,950 24,300 20, 700

allocated To:

Legal Reserve b50 1,350 1,350 1,500 1,800 2,250 2,00
ividenos - Preferred 105 300 - - 5,100 5,100 5,100uiviaerds - Common 6% 15 - - 31 3,50 3,150

Ourplus Unanpropriated (300) 8,100 12,750 12,750 6,900 13,800 10,050

Iste return based on average Net
Plant in Service before Income Taxes 7.1%- 10% 10% 10 10% 10% 0it

1/ Future foreign rate of exchange losses are estimated to be offset by rate increases in conformity with later Code.

2 Half of principal payments are estimated to be foreign exchange loss.

Includes foreign exchange loss on interest paid.

Includes 5' income tax on net revaluation of plant.

5f Recause of Furnas' cash position it has been assumed that no dividends will be declared during construction period
1965-1967 inclusive.

6/ Rased on rate of return on historical investment before revaluation.

December 3, 196L



Annex 3

BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Sources and Applications of Funds 1964-1970

(in millions of Cr.A) Exchange rate Cr.31,500 - USai

SOURCS OF FUNDS 1964 1965 1966 1.967 1968 1969 1970 Total

Internal Cash Generation

Net operating Income 6,750 20,550 25,050 25,800 32,850 39,300 42,450 192,750

Depreciation 3,150 7,350 7,500 8,100 10,200 12,300 13,500 62,100

Amortization 2.,0oo - - - - -- 2 )00

Total 12,300 27,900 32,550 33,900 43,050 51,600 -5,950 257,250

Borrowings
IBRD) Loan 211 BR-Furnas 7,950 - - - - 7,950
BNDE Loan (3rd) -Furnas 8,250 - - -- - 8,250

U.S. AID Loan - 'urnas Transmission - 7,050 15,600 3,750 - 26, oo

Proposed BNDE Loan-Furnas Transmission - 7,9507 17,4ool 4,506 - - 29,850f

Proposed BNDE Loan Estreito 1st Stage - 4,500j S,Soo, 7,5oQ0 - - 16,o500

Proposed iBRD Loan Estreito 1st Stage - 17,250 18,150 25,350 17,500 7,500 - 85,650

Future BNE Loan Estreito 2nd Stage - - - 10,5o6i 3,750" 750s - 15,0001
Future Foreign Loan Estreito 2nd Stage - 6,300 17,70d 11.100 9,600 2,250 66950

Total 16,200 36,750 61,950 69,300 32,250 17,850 2,2502

Share Capital 15 -- - - - - - 150
Total Sources of Funds 28,650 64,650 95,500 103,200 75,300 69,B50 58,200 593,950

AvLICATIONS OF FUNDS
Additions to Plant (Excluding Capitalized
Interest) - -
Furnas Power Plant - foreign currency 7,950 - - - - - - 7,950

- local currency 8,250 - - - - - - 8,250

Furnas Transmission - foreign currency - 6,750 14,850 3,550 - - - 25,050

- local currency - 7,950 17;400 5,500 - - - 29,850

Estreito 1st Stage - local currency 3,450 10,950 8,250 13,800 11,250 2,250 450 50,500
- foreign currency - 16,500 16,500 22,500 13,500 3,000 - 72,000

Estreito 2nd Stage - local currency - - 6,000 16,650 9,550 7,350 1,050 h0,500
- foreign currency - - 6,0oo 15,750 9,000 7,500 75 39,000

Total 19,650 42,150 69,000 76,650 h3,200 20,100 2,250 273,000

Interest
IBRD Loan 211 BR - Furnas 6,150 6,000 5,850 5,700 5,550 5,250 5,950 39,550
Existing BNDE Loans 1,200 5,100 5,100 5,800 5,5oo 5,050 3,750 28,500
Proposed BNDE Loan - Furnas Transmission - 600 1,950 2,550 2,850 2,700 2,700 13,350

Proposed BOLE Loan Estreito let Stage - 450 750 1,350 1,500 1,500 1,500 7,050
U.S. AID Loan-Furnas Transmission - 300 900 1,500 1,350 1,350 1,350 6,750
Proposed IBRD Loan - Estreito 1st Stage - 750 1,650 2,700 3,900 5,500 5,650 18,150

Future BNDE Loan Estreito 2nd Stage - - - 750 1,200 1,500 1,500 4,950
Future Foreign Loan Estreito 2nd Stage - - 300 1,050 1,650 2250 2,550 7 800

Total 7,350 13,200 16,500 20,800 22,500 23,100 22,950 1 O

Amortization
BatD Loan 211 HR - Furnas 1,500V 3,150 3,550 3,600 3,750 4,050 h,200 23,700

Existing iNDE Loans 550 3,300 3,450 3,650 3,600 3,600 3,600 21,550
Proposed BNDS Loan - Furnas Transmission - - - - 750 750 900 2,hoo

Proposed BNDE Loan Estreito ist Stage - - 550 550 450 1,350

U.S. AID Loan - Furnas Transmission - - - 900 1,050 1,050 3,000
Future BNDE Loan Estreito 2nd Stage - - - - 00 300

Total 1,950 6,150 6,900 7,050 9,550 9,900 10,500 52,200

Total Debt Service 9,300 19,650 23,400 27,550 31,950 33,000 33,550 178,200

D i v i d e n d s P a i d 1 5 4 5 2 / - - 8 , 2 5 0 8 , 2 5 0 1 7 , 1 0 0

Total Expenditures 29,100 62,250 92,400 104,100 75,150 61,350 )3,950 68,300

Net Cash Accrual or (deficit) (550) 2,500 2,100 (900) 150 8,100 15,250 25,650
Cash Balance at Beginning of Year 1,050 600 3,000 5,100 5,200 h,350 12,550 1,050
Cash Balance at End of Year 600 3,000 5,100 4,200 5,350 12,550 26,700 26,700

Times annual debt service
covered by internal cash generation 1.32 1.52 1.39 1.23 1.35 1.56 1.67

Times total interest covered by
net operating income after taxes .92 1.56 1.52 1.26 1.56 1.70 1.85

1_ Half of principal payment charged off as foreign exchange loss expense on income statement.

It has been assumed that no cash dividends would be paid in the years 1966 through 1968.

December 3, 1964



NTRAL ~RTcICA DE FURNAS S.A.

Balance Sheets 1964-1970

(in millions of Cr..) Axchange rate Cr.i1,500 = US'l

As of December 31. 196L 1965 1966 1967 1968 1969 1970
-- ------------------------------------ Estimated ---------------------------------------------

FIXED ASSETS

Gross Plant in Service 283,400 297,750 312,150 331,200 h85,850 560,850 569,250

Less: Reserve for Depreciation 11,660 19,01126,51 0 3,857W 710,61,

Net Plant 271,70 278,750 285,650 296,590 5l,05o 503,750 598,660
ork in Progress 3,50 33,3503,500 159,95 55,100 8,300 3,35

Total Fixed Assets 275,190 312,090 379,150 456,540 596,140 512,0o0 501,990

CURRENT AS,_`TS

Cash 600 3,000 5,100 5,200 4,350 12,450 26,700
Other 1,640 1,66001,660 1,666 1,61 1. 40 1,6'

Total Current Assets 2,250 5,650 6,750 5,850 5,990 1,090 28,350

Total Assets 277,430 316,730 385,880 462,380 502,130 526,130 530.330

LIABILITIES

Current Liabilities 3,1ho 2,690 2,690 2,690 10,950 10,950 10,950

Equity 1/
Preferred Stock 12,500 51,52, 51,520 51,520 51,520 51,520 51,520
Common Stock 12,500 51,520 91,520 51,520 51,520 51,520 51,520

Legal Reserve boo 1,750 3,100 5,600 6,5oo 8,650 11,050
Interest on Equity During Construction 90 - - - - -

Unappropriated Surplus (20) 8,080 20,830 33,580 50,480 54,280 65,330
Revaluation Reserve 77,950 - - - - -

Amortization Reserve 6,75.0 8,75 8,75o 8,75o 8 75 8,750 8,752
Total Eaity 112,170 121,620 135,720 159,970 158,670 174,720 187,170

Long-term Debt
IBRD Loan 106,70 103,320 99,870 96,270 92,520 88,570 84,270
AID Loan - 7,050 22,650 26,500 25,500 24,450 23,400

Existing BNLE Loans 55,650 52,350 58,900 h5,55o 41,850 38,250 34,650

Proposed BNDE Loan Furnas Transmission - 7,950 25,350 29,850 29,100 28,350 27,450

Proposed BNDE Loan Estreito 1st Stage - 5,500 9,000 16,500 16,050 15,600 15,150

Proposed SI- Loan Estreito Ist Stage - 17,250 35,5oo 60,750 78,150 85,650 85,650

?roposed UDE Loan Estreito 2nd Stage - - - 10,500 15,250 15,000 15,700
Future oreign Exchange Loan -streito 2nd Stage - - 6,3oo 26,0oo 35,100 55,700 56,950

Total Long-term Debt 162,120 192,520 257,570 309,720 332,520 350,570 332,220

Total Liabilities 277,h30 316,730 385,880 462,380 502,130 526,130 530,330

Debt/Equity i>atio 59/41 61/39 65/35 67/33 68/32 66/34 64/36

/ Assumption that Stock w11 h- issued for Tnterest on Eouity and Revaluation Reserve

December 3, 1964



ANNEX 5
1'A

BRA ZIL

COST ESTIMATES OF ITEMS TO BE FINANCED BY THE PROPOSED LOAN

In planning the probable utilization of loan funds, the following
estimates of disbursements have been proposed:

Local Foreign
Cost Cost Total

(millions of U.S. Dollars)

Turbines, generators and accessory equipment 2.2 13.3 15.5

Penstocks, gates, valves and related
equipment 4.0 3.1 7.1

Transmission equipment - 6.3 6.3

Substation equipment -. 8 4.8

Engineering, Supervision, and Training - 1.4 1.4

Contingencies 3.8 2.6 6.4

Sub-Total 10.0 31.5 41.5

Construction and spare parts equipment 1.5 5.0 6.5

Total construction expenditures 11.5 36.5 48.0

Interest during construction - - 9.0

Total Proposed Loan 57.0



BRAZIL

CENMiL ELE1 lCA ii 9.iILLS S.A.

Income Statements 1965 - 1970

(in millions of Cruzeios) Eochange rate Cr.$1,500 - U.S.$1

Based on Remunerable Investment -ate of Return of 1C%

Year Ending December_ 1965 116_ 1%8 1969 1970
------------------------------- Estimatede--------------------------------

KWH Sales (in billions) 3.9 4.5 4.5 5.0 7.6 7.7
Average per iWH (cruzeiros) 13.13 11.28 12.97 15.34 11.76 11.69

Gross Operating Income 51,190 50,770 58,380 76,680 89,370 90,010

Cost of Operations:
Operating Expenses 2,250 2,400 2,700 3,450 3,600 3,750

* Depreciation Expense 5% 11,910 12,490 13,250 18,440 22,430 22,770
" Amortization Quota 3% 8,930 9,370 9,940 14,580 16,820 17,080
Taxes 6,710 2,650 3,250 4,020 4,650 4,640

Total Operating Expenses 29,800 26,910 29,140 40,490 47,500 48,240

* Net Operating Income 21,390 23,860 29,240 36,190 41,870 41,770

Income Deductions:
Interest Expense 11,100 10,950 11,550 15,900 15,000 21,750
Net Profit 10,290 12,910 17,690 20,290 26,870 20,020

Allocated to:
Legal Reserve 1,400 1,3'a 1,620 2,010 2,320 2,320
Dividends 8.250 8,250 8,250 8,250 8,250 8,250

Surplus Unappropriated 640 3,330 7,820 10,030 16,300 9,450

Rate of heturn on Brunerable Investment
before Income Taxes 10% 10% 10% 10% 10% 10%

Comparison of Cash Position based on the Two Methods of
Computing Rate of Return Total

Line 3 of Annex 2 Internal Cash Generation
based on standa-i depreciation of 2-1/21 27,900 32,550 33,900 43,050 51,600 55,950 246,950

* Internal cash generation lines 5,6 and 9 above 12,230 45,720 52,430 69,210 81,120 81.620 2
Additional Cash Available 14,330 13,170 18,530 26,160 29,520 25,670 12?,360
Dividends could be payable in 1966 thru 1968

inclusive - 8,250 8,250 8,250 - - .750
Additional cash available for plant inv estment 14,330 4,920 10,280 17,910 29,520 25,670 102,630
Accumulative - 19,250 29,530 47,440 76,960 102,630

l See paragraph 33 of the report.

January 26, 1965
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CURRENCY EQUIVALENTS

US$1 = New Cruzeiro $ (NCr$) 3. 22
NCr$1 = US$0. 311
NCr$1 million = US$310, 559

WEIGHTS AND MEASURES

One meter (m) = 3. 28 feet
One kilometer (km) = 0. 6214 mile
One cubic meter (m 3 ) = 35. 31 cubic feet

Furnas Financial Year Calendar Year

COMPANY NAMES AND ABBREVIATIONS

Eletrobras - Centrais Eletricas Brasileiras S.A.
Cemig - Centrais Eletricas de Minas Gerais S.A.
Light S.A. - Servicos de Eletricidade S.A.
CESP - Centrais Eletricas de Sao Paulo S.A.
CPFL - Cia Paulista de Force e Luz S. A.
CBEE - Cia. Brasileira de Energia Eletrica
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BRAZIL

APPRAISAL OF THE PORTO COLOMBIA HYDROELECTRIC PROJECT

CENTRAL ELETRICA DE FURNAS S.A.

SUMMARY

i. This report covers the appraisal of a project of Central Eletrica
de Furnas, S.A. (Furnas) consisting of the construction of the 360 Mw Porto

Colombia hydroelectric plant and associated transmission in the south-central
region of Brazil. The project is estimated to cost a total of US$69.8 million

equivalent and the proposed Bank loan would amount to US$22.3 million equi-
valent. The project represents a part of the overall expansion program of
Furnas, the total of which is estimated at US$380 million during the project
construction period 1969-1974 inclusive.

ii. The Borrower would be Furnas, an autonomous electric utility company
principally owned by the Federal Government. Two previous loans No. 211 BR
for US$73 million in 1958 for the construction of the Furnas hydroelectric
station and transmission and No. 403-474 BR for US$96 million, which was made
in two tranches in 1965 and 1966 for the Estreito hydroelectric project, have
been made to Furnas. Experience with the two loans has been satisfactory.

iii. The project is technically sound, the estimated cost is reasonable
and the arrangements for engineering, procurement and construction are satis-
factory. The facilities to be provided are necessary to enable Furnas to
meet the expected demands for power. The financing arrangements are satis-
factory.

iv. Furnas would be a suitable borrower. Since its inception in 1957
it has operated its organization and properties efficiently and has made good
progress in developing its staff and methods.

v. The project would be suitable for a Bank loan of US$22.3 million
equivalent for 25 years including a grace period of six and one half years.



BRAZIL

APPRAISAL OF THE PORTO COLOMBIA HYDROELECTRIC PROJECT

CENTRAL ELETRICA DE FURNAS S.A.

1. INTRODUCTION

1.01 Central Eletrica de Furnas S.A. (Furnas), a corporation owned

principally by the Federal Government, has asked the Bank for a loan of

US$22.3 million equivalent to cover the foreign exchange cost of a project
with a total cost of US$69.8 million equivalent. The project would form

part of the Furnas development program over the period 1969-1974 inclusive

which is estimated to cost a total of US$380 million equivalent.

1.02 The project would consist of the construction of the 360 Mw Porto

Colombia hydroelectric project and associated 345 kv and 138 kv transmission

facilities. This would be the third loan to Furnas. The first, No. 211 BR

in 1958 for US$73 million financed the construction of the Furnas hydro-
electric station which is operating satisfactorily. The second, No.403-474 BR,
which was made in two tranches in 1965 and 1966 financed the construction of

the Estreito hydroelectric station which is to be placed in service in 1969.

1.03 The proposed project, and those previously financed, were studied

by Canambra, a consortium of three consulting firms, under a United Nations

Special Fund grant for which the Bank acted as Executing Agency, which had

as its objective the determination of a long range expansion program for
development of the electricity facilities in the south-central region of

Brazil.

1.04 The proposed loan to Furnas is one of two companion loans for
electric utility development, the second of which is proposed for Centrais

Eletricas de Minas Gerais S.A. (Cemig) to finance the 400 Mw Volta Grande

hydroelectric project and transmission. Both projects are located on the

Rio Grande River and their output would be delivered to the interconnected

345 kv transmission system to supply the south-central region. Because of
the closely linked nature of the two projects they are considered jointly

in this report where appropriate.

1.05 This report is based on the findings of Bank missions in February
1968 by Mr. D. King and in April/May 1968 by Messrs. D. King, M. J. Reis
and F. Rydell.

1.06 Subsequent to the preparation of this report, the official exchange
rate was changed on August 27, 1968 to NCr$3.65 to US$31 from NCr$3.22 to

US$1. Since this does not substantially affect the overall financial situ-

ation and plan of Furnas inview of the provisions of Brazilian law regarding
tariffs as described herein (Annex 9), the financial statements have not
been recast. Delay in the preparation of this report has thereby been avoided.
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2. THE BORROWER

2.01 The Borrower would be Furnas, an autonomous Government corporation

established in 1957, and a subsidiary of Centrais Eletricas Brasileiras S.A.

(Eletrobras), a Federal Government limited liability company created in 1961

to implement Federal Government policy in the electric power sector. Eletrobras

is a holding company which controls the operation of the federal utilities,

administers public funds to expand the federal power systems, assists with

the expansion of other electric utilities in need of financing and helps in

the financing of power facilities in the less developed areas of Brazil.

Furnas is the largest of the federally owned utilities under the control of

Eletrobras.

2.02 As of December 31, 1967, total share capital of Furnas was NCr$300

million divided as follows:

Shareholder Ordinary Preferred

Centrais Eletricas Brasileiras S.A.

ELETROBRAS 96.12 92.88
Centrais Eletricas de Minas Gerais S.A.

CEMIG 1.72 1.72
Departamento de Aguas e Energia Eletrica

do Estado de Sao Paulo - DAEE 2.16 2.68

Light - Servicos de Eletricidade S.A. - 1.86

Cia. Paulista de Forca e Luz S.A. - CPFL 0.23

Centrais Eletricas de Sao Paulo S.A. - CESP - 0.63

TOTAL 100.00 100.00

Total Number of Shares 150,000,000 150,000,000

2.03 Furnas is administered by a council of administration of 12 members,

six of whom are Directors appointed from within the organization and six

Councillors appointed from Government and business circles. The Directcrs

are the President, Vice President-Technical, Vice President-Financial, and

heads of the Administration, Operation and Planning, and the Contracts and

Tariffs Departments. The Technical Department comprises 830 personnel, 700

of whom are engaged in construction, and the remainder in engineering and

supervision. Operations and Planning has 1,100 personnel, including a

planning group of ten engineers with responsibility for plant and system

operation and maintenance. The Finance Department has a staff of 120 dealing

with finance, accounts and internal auditing. The Contract Group numbers 90

and the Administration Group 400 making a total of approximately 2,600

personnel.

2.04 The organization has developed well. Furnas engineers are sent to

the United States for post graduate studies at universities and additional

training with major utility systems and manufacturing companies. Financial

training is also obtained abroad. Operators and maintenance men are trained

in Brazil in a technical school operated on a permanent basis by Furnas.

Provision is included in the proposed loan for additional training.
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2.05 For the design and construction of major projects Furnas employs
consulting engineers and hires contractors. With this help and with the
development of its staff through experience and training Furnas has been
able to administer the large construction program which is underway and to
satisfactorily conduct its operations. The organization of Furnas is satis-
factory and given the scope of activities the number of personnel it employs
is reasonable.

The Facilities of the Borrower

2.06 As the federal entity, as distinct from state entities, entrusted
with generation of power in the south-central region, Furnas has large gen-
erating and transmission facilities. Annex l lists existing generating
stations and those under construction or planned. Present generating capacity

is 1,310 Mw. On completion of the generating stations under construction,
and of the facility planned for construction under the proposed loan, the
total capacity would be increased to 3,330 Mw in 1974.

2.07 The transmission system of Furnas is shown on the map. In operation
and under construction is a total of 2,500 km of 345 kv transmission line
circuit.

2.08 All power generated by Furnas is sold on a bulk power basis to other
utilities for resale to the ultimate consumers. The utilities which purchase
Furnas power are listed in Annex 3. They are located within the south-central
region, in the States of ETdanbara, Sao Paulo, Minas Gerais, Rio de Janeiro,
and Espirito Santo, in which also operate three other important utilities,
Centrais Eletricas de Sao Paulo (CESP), Cemig, and the Brazilian Power Company
subsidiary Light S.A. - Servicos de Eletricidade. In 1967 Furnas energy sales
amounted to about 5.5 billion kwh and the demand was over 900 Mw. Total
energy sales for that year in the south-central region exceeded 18 billion
kwh.

3. SECTOR DEVELOPMENT

3.01 Coordination of the operation and development of electric power
facilities in the south-central region, which represents two-thirds of the
country's total market, has evolved to the point where the responsibilities
of individual companies are fairly well defined. This coordination has been!
achieved gradually during the past four years, the urging of international
lending agencies having been an important factor in this connection. In the 1,
State of Sao Paulo which provides the major market, CESP, the state owned
utility, now supplies a portion of the market but has underway a very large
construction program which will enable it eventually to supply virtually all
of the State's future increase in demand. Cemig, also a state owned company,
is responsible for the supply of the State of Minas Gerais, another important
market area. The city of Rio de Janeiro in the State of Guanabara is supplied
by Light S.A. Furnas supplies the generation requirements of the south-central
region to the extent they are not provided by the above three main utilities.
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Furnas has negotiated contracts, details of which are contained in Annex 3,
with the utilities to which it supplies bulk power including Cemig. In
addition, CESP has made a contract arrangement with Light S.A. for the supply
in future of the city of Sao Paulo.

3.02 The Canambra study established a long-term plan of development and
provided a priority list of power development sites based on the unit cost
of each development. The main entities concerned, Furnas, CESP and Cemig --
representing the Federal Government and two of the most important states --
have generally followed this priority list in planning their respective
expansion programs and the lending agencies which have assisted the develop-
ment program in the south-central region have used the priority list in
orienting their assistance.

3.03 Development of the high voltage transmission system was planned
along broad lines in the Canambra report and Furnas and Cemig have made a
review in connection with the proposed loans. The major companies in the
south-central region have organized a system interconnection committee, the
purpose of which is to establish procedures leading to the most efficient
operation of the combined systems, collaboration in the release of equipment
for maintenance, particularly generating facilities, arrangements for mutual
assistance in the event of emergencies, load and frequency control, and co-
ordination of system protection.

3.o As the south-central power facilities have grown coordination of
the planning and operations of the main utilities therein has grown commen-
surately. This has been essential. While much has been done it will be of
prime importance to continue the effort and translate it into operating
efficiency as new facilities come in operation.

3.05 Most important has been the development of the distribution systems
which ultimately use the power from the new generation facilities. The Bank
and other lending agencies are playing an important role in this connection.
The Bank financed the rehabilitation and expansion of four of the major dis-
tribution systems in the south-central and adjoining regions under Loans
475-478 BR, in December 1966, totalling US$61.6 million. The work covered
systems in the cities of Belo Horizonte and Niteroi and of CPFL, Paulista,
in the south-central region. This work should be completed about 1970.
AID has financed the rehabilitation and expansion of the distribution systems
in the cities of Rio de Janeiro and Sao Paulo in an aggregate amount exceeding
US$h0 million. This program is to be completed in 1969 and Light S.A. is
seeking financial assistance for further expansion of its distribution facil-
ities.

3.06 Cemig is undertaking a major expansion of the distribution system
in the State of Minas Gerais. The State of Sao Paulo and CESP are respon-
sible for distribution in the areas in that state which are not under conces-
sion to Light S.A. and CPFL. In general, therefore, there is reasonably
adequate provision for the expansion of distribution facilities, but it will
be essential to maintain progress in the 1970's so as to keep pace with load
growth and fully utilize the new generating facilities being provided.
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4. GENERATION EXPANSION PROGRAM

4.01 In addition to the proposed project Annex 1 lists generating capacity
presently under construction or planned and includes Marimbondo, 1,200 Mw
capacity, which is in the early planning stages and tentatively scheduled for
operation in 1975. To meet this date a start would be necessary in 1970.
Further studies are to be made by Furnas to determine the timing of this
project.

4.02 Furnas is considering the possibility of installing the remaining
two 150 Nw units, Nos. 7 and 8, at the Furnas hydroelectric plant to offset
possible delay to Ilha Solteira (paragraph 7.11); a decision may be reached
in 1969 to enable the units to be brought into operation in 1974 should this
be necessary. Assurances have been received that during the construction
period, 1969-1974, Furnas would not undertake any additional major projects
other than Porto Colombia and those already under construction as listed in
Annex 1, without the approval o( the Bank. A similar condition is contained
in Loan 403-474 BR. (

5. THE PROJECT

5.01 The project proposed for Bank financing represents about
18% of the expansion program of Furnas which during 1969-1974 includes the
construction of about two million kilowatts of new capacity as listed in
Annex 1. It would consist of the construction of the Porto Colombia hydro-
electric station with a capacity of 360 Mw, the construction of a 345 kv
transmission line between Porto Colombia and the present terminus of the
Furnas system at Estreito and 138 kv transmission facilities between Porto
Colombia and Barretos, where they will connect to the Paulista system, and
associated 345 kv and 138 kv substation facilities.

Porto Colombia Hydroelectric Station

5.02 The Porto Colombia hydroelectric station would be located on the
Rio Grande River nine km upstream from its junction with the Pardo River and
approximately 500 km from Sao Paulo, as shown on the map. It would be down-
stream from the Furnas and Estreito hydroelectric stations. A drainage area
of 78,000 sq. km, of which the run-off from 52,000 sq. km are regulated by
the Furnas station storage reservoir, would supply water to Porto Colombia.
The hydrology of the Rio Grande River was studied in detail by Canambra and
the geology of the Porto Colombia site was investigated during the Canambra
feasibility studies of potential hydroelectric sites.

5.03 Porto Colombia would be equipped with 4-90 Mw units.V The plant
factor would be 45% providing an annual firm energy capacity of 1.38 billion
kwh based on driest season conditions as experienced in the serious drought
period of 1953/1956. The station would operate at a head of 21.3 meters
utilizing Kaplan type turbines suitable for comparatively low head operation.

l/ During the detailed design phase of the project the possibility of
substituting a smaller number of machines, that is, 3-120 Mw, to
yield the same total capacity will be considered.
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5.04 The main feature of the civil works would be the earth-fill dam
25 meters high with a crest length of 1,200 meters and a volume of h,300,000
cubic meters. Total concrete content of the project would be about 240,000
cubic meters, of which the power station would account for about one-third.
The powerhouse would be of the aboveground enclosed type. No major con-
struction problems are anticipated.

Transmission

5.05 The output of the proposed Porto Colombia power station would be
delivered to the interconnected system over the new 345 kv and 138 kv trans-
mission lines. The single circuit 345 kv steel tower transmission line
between Porto Colombia and Estreito, 150 km in length, would be equipped
with twin conductors similar to existing 345 kv circuits. The 138 kv steel
tower transmission line 60 km long, from Porto Colombia to Barretos would
be double circuit. Power would be transformed from the 13.8 kv generator
voltage to 138 kv at Porto Colombia by 133 Mva generator transformers. It
would be transmitted directly over the new 138 kv lines to the CPFL system
at Barretos and by means of a 150 Mva, 138 kv/3h5 kv transformer at Porto
Colombia, over the new 345 kv line to Estreito.

Estimated Cost

5.06 The estimated cost of the project is given in Annex 2 and is
summarized below:
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ESTIMATED COST OF PROJECT

Local Bank Local Bank
Financing Financing Total Financing Financing Total

Expressed in Expressed in
Millions of NCr Millions of US$

Porto Colombia Station

Civil Works 93.5 6.9 100.4 29.0 2.21/ 31.2

Elect. & Mech. Equipment 10.0 48.3 58.3 3.1 15.0 18.1

Miscellaneous 15.7 - 15.7 h.9 - 4.9

Engineering & Other
Services 2.8 2.1 4.9 0.9 0.6 1.5

Contingencies 2.2 - 2.2 7.5 7.5

Subtotal 146.2 57.3 203.5 45.4 17.8 63.2

Transmission

Structures & Equipment 0.6 14.0 14.6 0.2 4.3 4.5

Construction & Materials 3.0 - 3.0 1.0 - 1.0

Miscellaneous 0.8 0.5 1.3 0.2 0.2 0.4

Engineering 0.3 - 0.3 0.1 - 0.1

Contingencies 2.1 - o.6 - o.6

Subtotal 6.8 14.5 21.3 2.1 4.5 6.6

TOTAL 153.0 71.8 224.8 47.5 22.3 69.8

Interest During Con-
struction 40.5 l.9 55.4 12.5 4.6 17.1

GRAND TOTAL 193.5 86.7 280.2 60.0 26.9 86.9

The total cost of the project would be US$86.9 million equivalent including

interest during construction of US$17.1 million equivalent. The proposed

loan of US$22.3 million equivalent is the estimated cost of equipment to be

purchased after international competitive bidding, including contracts won

by Brazilian suppliers (paragraphs 6.01, 6.02), exclusive of interest during

construction. The proposed loan would represent 261 of the total estimated

cost of the project including interest during construction and five per cent

of the total construction expenditures planned by Furnas during the 1969-1974

construction period. No reimbursement would be made for expenditures incurred

prior to the signing of the proposed loan.

1/ Gates and similar equipment which would not be included in the civil

works contract and which would be bid upon separately.
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5.07 The unit cost of Porto Colombia would be US$175 per kw, excluding
transmission and interest during construction, which places it in the category
of low cost hydro. The cost estimate is based on-the feasibility study made
by Canambra updated by Furnas engineering staff and its consultants. Con-
tingency allowances of 15% for the civil works and other local financing costs
and ten per cent for equipment and other Bank financed costs have been in-
cluded.

5.08 Experience with recent power loans in Brazil has been that the
Bank financed portions of the projects were somewhat overestimated, in part
due to provision in the estimates for the additional cost of orders which
might be awarded Brazilian manufacturers under the 15% preference formula
(paragraphs 6.01, 6.02). As it is likely, on the basis of experience, that
substantially less than half of the equipment orders would be awarded to
Brazilian suppliers, the equipment costs estimated contain in effect built-in
contingency amounts. In view of this, and since the proposed loan would not
finance civil construction, which is usually the most important source of
cost overrun on hydroelectric projects, the loan does not include in it an
amount for contingencies. In the cost estimate, paragraph 5.06 and Annex 2,
contingency amounts are therefore shown as local financing items.

Engineering and Construction

5.09 The feasibility study made by Canambra provided the necessary
information for planning and financing purposes. Detailed design of the
hydroelectric station would be carried out by Furnas' consultants, Inter-.
national Engineering Co. of San Francisco and its Brazilian associates,
Companhia Internacional de Engenharia e Construcoes. The civil works would
be undertaken by a Brazilian contractor of adequate experience chosen on the
basis of competitive bidding. As in the case of the Estreito project separate
contractors would be employed to erect the penstock and gates and Furnas would
construct the powerhouse superstructure. These arrangements are satisfactory.
The provisions contained in Loan 403-474 BR requiring the employment of con-
sultants and contractors satisfactory to the Bank would.be repeated in the
proposed agreement.

5.10 Engineering and design of the project would commence toward the
end of 1968. Tenders for major equipment would be called and the main
construction contracts awarded during 1969. Construction would begin in
the latter part of 1969 with completion of the first generator scheduled
for mid-1973 and of the whole plant for the spring of 1974. The construction
period is reasonable for a project of this size.

6. PROCUREMENT AND DISBURSEMENT

6.01 Procurement of the goods and equipment financed under the loan would
be on the basis of international competitive bidding except in the case of
certain minor items for which such bidding would be impractical. As in the
previous case of power loans in Brazil, Brazilian suppliers would be eligible
to compete in the bidding with the advantage of a 15% preference.
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6.02 The method of comparing foreign and domestic bids to be procured

under the loan would be as agreed between the Government and Bank in con-
nection with the previous power loans and which is quoted in part as follows:

"The borrower intends to invite firms producing goods in Brazil

to participate in the international competitive bidding. In the case

of goods produced in Brazil the borrower may award the order to the

lowest Brazilian bidder offering satisfactory terms and conditions

provided that his offered price does not exceed the offered price of

the lowest acceptable foreign bidder by more than 15%. Comparison

of bids will be made without taking into account customs or other

similar duties. For firms in Brazil the delivery price will comprise
the f.o.b. plant cost plus freight, insurance and other delivery costs
to the site. For non-Brazilian firms the delivery price will be based

on the c.i.f. landed costs, port of entry, before customs duties plus

inland freight, insurance and other delivery costs to the site. As

the 15% preference allowed firms in Brazil is in lieu of customs duties

the 15% will be added to the c.i.f. landed cost (excluding customs

duties) of the non-Brazilian goods before inland freight, insurance

and other costs. In the case of bids composed of both cruzeiros and

foreign currency the cruzeiro portion thereof will be dealt with as a

Brazilian bid and the foreign exchange portion as a non-Brazilian bid.

For comparison purposes all bids after evaluation will be con-

verted into cruzeiros at the bid comparison rate of exchange. The

bid comparison rate of exchange is understood to be the dollar selling

rate of the Banco Central de Republica do Brazil plus the exchange

surtaxl (but not to exceed 30%) if any prevailing on the date 30 days
prior to the date on which bids are closed. It is further understood

that the Bank will on its own initiative or at the request of the
borrower or guarantor reconsider and if necessary revise the bid

comparison rate of exchange whenever there should be a substantial

change in the Brazilian exchange system which would in the judgment

of the Bank render such rates unsuitable for bid comparison purposes.

The guarantor will take all such measures as shall be necessary
in order to facilitate the importation of goods purchased outside

Brazil in accordance with the provisions hereof and of the loan
agreement."

7. JUSTIFICATION OF THE PROJECT

Load Growth - Furnas

7.01 Annex 3 gives the actual and forecast sales demand for the period

1965-75. Past sales have been predominantly to Light S.A. for supply to the

city of Sao Paulo. Commencing in 1968, sales will be made to a number of

1/ The exchange surtax was discontinued in 1965.
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other utilities, the largest of which are Light S.A. (Sao Paulo), Light S.A.

(Rio), Cemig and CPFL, in accordance with the arrangements for the supply of

the south-central region which have been agreed by the Federal Government,

the respective State Governments and the companies involved.

7.02 As noted in Annex 3, page 1, Furnas' commitments for 1968 and

for the subsequent years are covered by power contracts with each of the

utilities. The contracts are on conventional lines. They provide for the

amount of demand in each year, with energy to be normally supplied at 60%

load factor or at a higher load factor with the agreement of Furnas if ad-

ditional energy is available, and stipulate that the contract year is from

April 1 to March 31. The contracts stipulate that tariffs will be determined

on the basis of the applicable tariff regulations administered by the res-

ponsible Federal Government agency.

7.03 Since Furnas has committed itself to the power contracts it must

provide adequate capacity to supply them and this is the basis for its pro-

posed expansion program. The demand and energy requirement of each contract

are predicated on the load growth prospects of the respective utilities and

their requirements for purchased power. A review of the individual situations

indicates that the contract amounts stipulated are reasonable.

7.04 In the case of the Light S.A. (Sao Paulo) Furnas undertakes to

supply a moderate annual increase until 1970 after which Furnas sales to

Sao Paulo would not be increased. CESP, the state owned utility, will bring

into service its 1,200 Mw Jupia hydroelectric plant in the period and will

supply all increases in the Sao Paulo demand after 1970. In 1967 the energy

demand of Light. S.A. in the city of Sao Paulo was 9.3 billion kwh and the

maximum demand was about 1.8 million kw.

7.05 In the case of Furnas' second largest consumer, Light S.A. sup-

plying the city of Rio de Janeiro, substantial supplies of energy were only

initiated in 1967; prior to this the company's own facilities were sufficient.

Furnas will supply the entire load growth of Rio in the future as it is the

policy of the Federal Government that Light S.A. should not build any new

generating stations. In 1967 the demand of Light S.A. in Rio was approximately

4 billion kwh and about 900 Mw. The Furnas contract for Rio de Janeiro and

Sao Paulo, together with the CESP contract for the supply of Sao Paulo,

provide for a load growth of about nine per cent annually for the two cities

which is reasonable given the concentration of industry and population in

them.

7.06 When the Furnas hydroelectric station with a capacity of 900 Mw

was built, it was agreed that Cemig would have a right to half the total

capacity or 450 Mw. Cemig has not exercised its rights to a significant

extent to date but in 1968 it will begin to purchase large blocks of Furnas

power, reaching its full 50% share by 1975. As considered in detail in the

companion appraisal report concerning the proposed loan to Cemig for a new

hydroelectric station, the overall expansion program of Cemig is justified

and the amounts and timing of the purchases from Furnas appropriate.



}

4

5

s ,



- 11 -

7.07 The remaining two largest companies to which Furnas will sell power,
CPFL and CBEE are distribution subsidiaries of Eletrobras. Both companies
are in the process of substantially expanding and rehabilitating their dis-
tribution systems with the assistance of Loan 475-BR in the city of Niteroi
and environs, and Loan 477-BR in the CPFL service area covering much of the
State of Sao Paulo. A marked increase in demand is expected as the rehabili-
tation and expansion program progresses since load growth has been severely
curtailed by inadequate distribution facilities in the past. The average
annual growth rates of the CPFL and CEEE systems are forecast at nine per
cent and eight per cent respectively, which would be adequate to absorb the
power which Furnas has contracted to supply.

System Capacity

7.08 Annex 1 sets forth a tabulation of existing and planned capacity and
Annexes 4 and 5 show in chart form the relationship between system capacity
and demand for both the peak and energy requirements. The latter indicate
that with the planned expansion program the capacity of the Furnas system
with respect to both peak capacity and energy would keep pace with the demand.
In the case of energy production the effect of very dry years is taken into
consideration and output of the hydroelectric plants and their energy capa-
bility is based on the experience in dry years, particularly 1953-56, and
for peak capacity, allowance has been made for equipment maintenance and
spinning reserve.

7.09 As noted in paragraph 1.04, Furnas and Cemig transport power over
345 kv'systems which are fully integrated and supply about 60% of the south-
central market. A shortage of capacity experienced by either of these two
systems would in practice be compensated for by spare capacity, if available,
on the other system. A shortage of capacity in the balance of the south-
central systems, particularly the area served by CESP in the State of Sao
Paulo, would be made up by any spare capacity available from the combined
Furnas-Cemig systems. Annexes 6 and 7 show the total firm capacity and
demand of the combined Furnas-Cemig systems.

7.10 These charts show that the capacity and estimated demand of the
combined systems are in approximate balance for most of the period to 1975.
In 1974 on completion of the proposed project and the project proposed by
Cemig, which together would provide 760 Mw, the combined demand would be
approximately 4,000 Mw. The firm capacity reserve would be about 150 Mw
representing about four per cent of the demand on the combined systems, and
the firm energy reserve would be about 1 billion kwh or five per cent of the
total energy requirement.

7.11 This firm reserve is modest for a system of this magnitude. It
would barely provide for delay in commissioning to full capacity of the
Furnas and/or Cemig projects, and in assisting the supply of the remainder
of the south-central region in the event of delay to the scheduled start of
operations in 1973/74 of the very large Ilha Solteira station of 1,700 Mw
capacity which is under construction by CESP. The construction of hydro-
electric projects has often been delayed in Brazil by physical, organizational,
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and financial difficulties, and there is a possibility of delay to Ilha
Solteira, given its very large magnitude. The Federal Government, in view
of its predominant position in the power sector and its responsibility for
the national economy, and Furnas consider that it may be advisable to bring
into operation additional generating facilities by 1974 to safeguard against
serious delay to Ilha Solteira, but will wait developments with regard to
the progress of construction during the next year before reaching a decision.

7.12 From the standpoint of the combined Furnas-Cemig systems, the
possibility of not attaining the demand indicated in Annexes 6 and 7 for
1974 is more than offset by the possibility of delay in commissioning of
Porto Colombia, Volta Grande and particularly Ilha Solteira. If the projects
are not brought in service as presently planned, there would be a reduction
in the amount of load which could be carried on the interconnected south-
central system. In the case of Furnas, failure to provide the planned
capacity would necessitate an equivalent reduction in the amount of power
committed under supply contracts.

Canambra Forecast

7.13 The Canambra study concluded that load growth in the south-central
region would develop at an annual rate of between nine per cent and 11% and
accordingly it provided a high forecast at an 11% rate, a median forecast at
ten per cent and a low forecast at nine per cent for planning purposes. On
the basis of the region demand in 1967 and the lowest Canambra projection,
nine per cent, the expansion program underway, including the proposed Bank
projects, would just suffice to meet the 1974 demand when the proposed
projects are completed.

7.l4 The possibility of this rate of growth being achieved is supported
by the Bank's 1968 Brazil Economic Mission which considered that the Gross
Domestic Product (GDP) of Brazil could likely increase at an annual rate of
approximately five and one half per cent between 1968 and 1970 and six per
cent in the following decade. Past experience in Brazil shows that the
annual increase in power demand in the south-central region is between one
and one half and two times that of the annual increase in GDP and on this
basis the annual increase in power demand should be at least nine per cent.

7.15 In view of the foregoing, the Furnas expansion program and the
Porto Colombia project are justified on the basis of individual utility
forecasts, Furnas contract commitments, the forecast of demand for the
region, and in the context of economic growth estimates. Additionally
the rate of return on the proposed project is adequate as noted in the
following paragraph.

Internal Rate of Return

7.16 Under Brazil tariff regulations utilities are authorized to earn
a ten per cent return on assets and are assured continuance of this return
when a new asset is placed in service. This has the effect of producing an
incremental rate of return in the order of ten per cent on new facilities.
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Accurate analytical determination of the incremental return is limited by
the fact that given the high rate of inflation experienced in Brazil the
book value of assets does not necessarily reflect real cost which raises
some question as to the tariff to be used in the calculation. Subject to
this limitation, the calculation as described in Annex 8 indicates an incre-
mental rate of return of 11.6% on the project. This is considered satis-
factory since the economic rate of return would be expected to be substan-
tially above the internal rate and thus would exceed the opportunity cost
of capital in Brazil which for the Canambra report was estimated to be
between eight and ten per cent. Moreover, in addition to the power rates
charged by the utilities certain taxes are levied on the consumers for in-
vestment in the electric power sector (Annex 9).

7.17 In a broader sense, given the relationship between GDP and growth
of the power sector (paragraph 7.l), failure to develop the sector to keep
pace with expected GDP would result in some deterioration of the economy.
This was evident during 1961-64 when political developments and the failure
of the Government to allow adequate tariffs to be levied resulted in a
virtual cessation of expansion of electric utility facilities leading to the
inability of utilities to make an adequate supply of power available to new
industry in the south-central region. Partly as a consequence of this, new
industrial development was stagnant in the period.

Alternative Sources of Capacity

7.18 The proposed projects represent the most economic form in which
additional generating capacity can be provided. Canambra made a study of
alternative sources in which it was shown that the ideal alternative, mixed
hydro-thermal development, in which minimum cost hydro peaking would be
installed at existing stations to complement new thermal plant operated at
high load factor to yield power at system load factor at minimum cost, would
equalize Porto Colombia at a discount rate of approximately 11%. This is
evidence of the low unit cost of Porto Colombia and the comparatively high
cost of imported fuel oil, taxes excluded, in Brazil, amounting to US$0.46
per million Btu and is characteristic of hydroelectric sites in the south-
central region recommended for development by Canambra.

8. TARIFFS

8.01 In recent years many changes have occurred in Brazilian legislation
relating to tariffs for the power sector. Such changes were brought about
because of inflation in Brazil and the past inability of electric utilities
to obtain a reasonable rate of return. Thus they were unable to generate
a- sufficient portion of funds necessary for normal expansion of facilities.
A detailed description of the tariff regulations and other related subjects
is included in Annex 9.
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8.02 Under the present legislation, the system is working well. Most
of the major power utilities have been achieving a reasonable rate of return.
As a result they are generating funds which are being used for construction
purposes and, with the assistance of additional funds from the Governent
and foreign loans, a broad expansion in the power sector is taking place
which is necessary to meet the increasing demands for power.

8.03 Revaluation of assets (see Annex 9, paragraph h), which reflects
inflation, is now mandatory, but applications for tariff increases based
on such revaluations remain voluntary. The Bank is protected by three
provisions in the existing and proposed Loan and Guarantee Agreements as
follows:

(a) A requirement that Furnas will make applications for rate adjust-
ments, based on revaluations, within five months after the end of
every calendar year so that its rates will be sufficient to ensure
operations in accordance with sound financial and public utility
practice.

(b) A requirement that the Government of Brazil shall cause agencies
with jurisdiction over Furnas' rates to act on rate applications
within a period of not more than 30 days after their receipt.

(c) An event of suspension and cancellation in case the applicable
legislation is changed materially and adversely affecting the
Borrower's business.

8.04 During the years 1965 through 1968 Furnas promptly filed applications
and promptly received authorizations for rate increases based on revalued
assets. The rate structure of Furnas which sells power at wholesale is the
same for each of its seven customers (Annex 3).

9. PAST OPERATIONS

9.01 Income statements for the three years 1965 through 1967 are shown
in Annex 10. During this period kwh sales increased substantially from kwh
2,678 million in 1965 to kwh 4,374 million in 1967. Tariffs were increased
each year following revaluation of assets. The average rate per kwh in-
creased from NCr$0.01758 in 1965 to NCr$0.02788 in 1967, or an increase of
about 59%.

9.02 Operating income of Furnas and the rate of return earned on
remunerable investment as defined in Annex 9 (paragraph 2) for the three
years were as follows:

Operating Income Rate of
Year (thousand NCr$) Return

1965 23,966 7.0%
1966 38,939 10.1
1967 59,019 9.2
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9.03 Rates of return calculated in accordance with the test applied by
the Bank under Loan 403-474 BR to ascertain whether any changes in legislation
materially and adversely affect the financial position of Furnas, show returns
of 11.8%, 14.9% and 14.3% for the years 1965, 1966 and 1967 respectively.
The Bank's test is based on a minimum rate of return of ten per cent per
annum calculated as the percentage of operating income (adjusted for straight-
line depreciation at a two and one half per cent rate and excluding income
taxes and amortization from cost of service) to the average of the revalued
net fixed assets in operation at the beginning and end of the year. Net
fixed assets at the beginning of the year are revalued on the basis of the
coefficient applicable to the value of such assets at December 31 of the
prior year, and net fixed assets in operation at the end of the year are
revalued on the basis of the coefficient applicable to December 31 of the
current year. The rate of return on remunerable investment calculated by
Furnas is less than the return calculated under the Bank's test, primarily
because it charged depreciation at five per cent, amortization at three per
cent, and included income taxes as a cost of service.

9.04 Interest coverage, which was only 1.3 times in 1965, improved to
2.1 times in 1966 and 2.9 times in 1967 because of higher earnings resulting
from increased sales at higher tariffs based on revalued assets.

. 10. PRESENT FINANCIAL POSITION

10.01 Furnas' financial statements have been audited since 1958 by the
Brazilian branch of Arthur Andersen and Company, a United States firm of
Certified Public Accountants. These arrangements have been satisfactory.
In order to assure that adequate auditing continues in the future, a covenant
similar to that contained in existing loans requiring Furnas to employ
auditors acceptable to the Bank is included in the proposed Loan Agreement.

10.02 As provided in Schedule 2 of Loan Agreement 403-474 BR, Furnas
contracted with Arthur Andersen and Company to reorganize the accounting
department, train accounting personnel and supervise the installation of
a computerized accounting system. This contract has been completed. All
accounting, statistics, and budgeting by areas of responsibility have been
computerized. In furtherance of its training program, Furnas intends to
send some of its accounting trainees to the United States for advanced training
and experience.

10.03 The financial position of Furnas as of December 1967 is shown in
Annex 11. The following summary balance sheets, presented below, show' the
actual audited data and the effect of revaluing Furnas' accounts based on
the latest published coefficient and a foreign exchange rate of NCr$3.22 to
US$1.
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Central Eletrica De Furnas S.A.
Summary Balance Sheet
December 31, 1967

(thousand NIr$)

Actuali/ Revalued2

ASSETS

Fixed Assets

Fixed assets in operation 689,600 887,192
Less reserve for depreciation 62,138 67,420

Net fixed assets in operation 627,6 819,772
Work in progress 309,209 351,991

Total fixed assets 936,671 1,171,763

Current Assets 34,609 34,609

Other Assets 7,499 7,499

TOTAL ASSETS 978,779 1,213,871

CAPITAL AND LIABILITIES

Capital

Share capital 300,000 300,000
Surplus 11,146 11,146
Reserves:

Legal reserve 3,972 3,972
Amortization reserve 46,686 52,205
Reserve for future capital increase 7,713 85,624

Other reserves 196 196

Total capital 369,713 453,143

Long-Term Debt 528,473 674,857

Current Liabilities 80,5933/ 85,871-4/

TOTAL CAPITAL AND LIABILITIES 978,779 1,213,871

1/ Actual audited balance sheet based on coefficient applicable to
December 31, 1966 accounts and on a foreign exchange rate of NCr$2.22
to US$1.

2/ Revalued balance sheet based on coefficient applicable to December

31, 1967 accounts and on a foreign exchange rate of NMr$3.22 to US$1.
3/ Includes NCr$12,902 long-term debt due within one year.
IT/ Includes NCr$18,180 long-term debt due within one year.
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10.Oh In February 1968 the Government issued the coefficient of 1.22

for revaluation purposes and Furnas revalued its assets accordingly in April

1968 and at the same time Furnas revalued its foreign loans on the basis

of the exchange rate of NCr$2.715 to US$1 as of December 31, 1967.

10.05 The official foreign exchange rate of NCr$3.22 to US$1 (see Annex

9, paragraph h) although published on December 28, 1967 was not effective
until January 4, 1968. In order to show in this appraisal report a more

realistic financial position as of December 31, 1967 the foreign loans were

again revalued based on this exchange rate.

10.06 Total revalued fixed assets at December 31, 1967 amount to NCr$1,172
million or about 95% of Furnas' total assets. The amount is more than double

the total fixed assets at the end of 1966. This large increase consisted of

three elements: (1) increase in construction work during the year; (2) re-

valuation of assets, and (3) acquisition of Companhia Hidreletrica do Vale

do Paraiba's (Chevap) assets.

10.07 Chevap was granted a concession by Decree 50,798 dated June 16,

1961 for developing the hydroelectric potential of the Paraiba River in-

cluding the Funil project, located at the boundary of the States of Rio de

Janeiro and Sao Paulo. Additional concessions were granted to Chevap for

the construction of the Santa Cruz thermal generation plant in the State of

Guanabara in 1963 and for a transmission line from the Funil plant to the

Sao Paulo Light system in 1965. However, on August 30, 1965, the Government

rescinded these concessions and placed the properties under the control and

ownership of Eletrobras. On March 10, 1967, the Government, by Decree 60,350,

transferred the former Chevap concessions and assets from Eletrobras to Furnas.

Complying with Section 5.11 of Loan Agreement 403-474 BR, Furnas obtained the

Bank's consent to absorb the assets and obligations relating to the Chevap

concessions.

10.08 Furnas' balance sheet at the end of any year usually reflects a

weak current financial position. Actual balance sheets for the years ending

in 1965 through 1967, see Annex 11, indicate current ratios of less than

0.50/1.00. Nevertheless Furnas has always been able to meet its current

obligations. The working capital position at December 31 generally reflects

the worst current position for any 12-month period because many of the current

liabilities are not due for payment until six to twelve months later.

10.09 At December 31, 1967, Furnas' total equity was about NCr$453.1

million, about 37% of the total assets. Included in the equity is about

NCr$85.6 million representing the reserve for future capital increase.

This reserve, resulting from revaluation of accounts, will be converted

into share capital in 1968 by the issue of additional stock.

10.10 Total debt is NCr$693.0 million, classified as long-term debt of

NCr$674.8 million, and NCr$18.2 million as long-term debt due within one

year. A detailed schedule of individual loans is shown in Annex 12, Long-

term debt at December 31, 1967, was about 59% of the total fixed assets.



- 18 -

This is well within the 66-2/3% debt limitation as provided in Section 5.16
of Loan Agreement 403-474 BR. A similar debt limitation covenant is included
in the proposed Loan Agreement.

10.11 Included in long-term debt outstanding at December 31, 1967, is
a US-AID loan to partially finance the Furnas/Guanabara Transmission ?roject
including substations and equipment. A particular covenant in this Loan
Agreement, number 512-L-023 dated October 2, 1964, is Section 6.3 subpara-
graph (i) which requires US-AID's prior approval before Furnas may incur
any additional debt maturing in more than twelve months. This approval has
been received.

11. PROPOSED FINANCING PLAN

11.01 A forecast of the source and application of funds for the eight-year
period 1968 through 1975 as shown in Annex 13, and the plan for financing
this expansion program over the period are soummarized in the following table.
As shown in this table total funds required for the eight-year period are
estimated at about NCr$1,976.0 million. Under the present expansion program,
estimated construction expenditures excluding interest charged to construction
amount to about NCr$1,693.2 million, or about 86% of the total requirement
of funds. The proposed Porto Colombia project is estimated to cost about
NCr$22h.8 million or about 13% of the construction expenditures during this
eight-year period. A detailed schedule showing the estimated foreign and
local costs of the various projects included in the expansion program is
shown in Annex 14. The remainder balance of the required funds consists
of aboutT io.8 million for interest charged to construction and about
NCr$32.0 million for increases in working capital.
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Central Eletrica De Furnas S.A.

Summary of Source and Application of Funds Statement

For the Years 1968 through 1975
(thousand NCr$)

Amount

APPLICATION OF FUNDS

Construction expenditures
Foreign expenditures 687,3h2 34.8
Local expenditures 1,005,825 50.9

Total 1,693,167 85.7

Interest charged to construction 250,833 12.7

Total construction expenditures 1,944,000 98.4

Additions to working capital 32,381 1.6

Total Application of Funds 1,976,381 100.0

SOURCE OF FUNDS

Internal cash generation 1,918,523
Less: Interest charged to operations 584,742

Amortization of long-term debt 344,089
Dividends 488,106
Bonuses 27,307

Total deductions 1,444,244

Net internal cash generation 474,279 2h.0

Long-term borrowings
Foreign loans 740,346 37.5
Local loans 346,864 17.5

Additional share capital 414,892 21.0

Total Source of Funds 1,976,381 100.0
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11.02 Based on the revenue forecast as shown in the income statements,

Annex 10, about NCr$h74.3 million, or 24% of the required funds is expected

to be provided from Furnas' internal cash generation after payment of interest

charged to operations, amortization of long-term debt, dividends and bonuses.

The balance of the required funds is expected to be provided by long-term

borrowings and additional equity investment. Annex 13 shows a detailed

schedule of the estimated long-term borrowings which is summarized below:

Summary of Long-Term Borrowings
(thousand NCr$)

Amount

Foreign Loans

Existing Loans
IBRD - Estreito Project 277,074 25.5
AID - Santa Cruz Project - Stage I 13,821 1.2

AID - Santa Cruz Project - Stage II 156,787 14.4
AID - Furnas/Guanabara Transmission

Project 24,247 2.3
Suppliers Credit - Funil Project 4,076 0.h

Total existing loans h76,005 43.8

Proposed Loan
IBRD - Porto Colombia Project 71,806 6.6

Future Loan
Marimbondo Project 192,535 17.7

Total foreign loans 740,346 68.1

Local Loans -

Existing Loans
Eletrobras -~Estreito Project 42,129 3.9
Eletrobras - Funil Project 132,175 12.2

Eletrobras - Minor Works 2,560 0.2

Total existing loans 176,864 16.3

Future Loan
Eletrobras - Marimbondo Project 170,000 15.6

Total local loans 346,864 31.9

Total Loans 1,087,210 100.0
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11.03 With the exceptions of the proposed Bank Loan for the Porto Colombia

project and the future loans for the Marimbondo project, all borrowed funds
for the eight-year expansion program will be provided from existing loans.

Total borrowings have been estimated at about NCr$1,087.2 million of which
68% is expected from foreign sources and 32% from local sources. Estimated
yearly drawdowns on these loans are shown in the source and application of

funds statements, Annex 13. There is only one small suppliers credit among
the existing foreign loans, bearing interest at seven per cent, and which
is amortized over a three-year period. The remaining foreign loans from

the Bank and AID have extended amortization periods ranging from 15 to 22
years. Interest rates on these loans vary from five and one half per cent
to six andone half per cent.

11.04 For the purposes of this report, it has been assumed that the terms
of the proposed Bank Loan for the Porto Colombia project would be: six and
one half year grace period, 181 year amortization period, and interest at
six and one half per cent. The same terms have been assumed for the future
foreign loan in respect to the Marimbondo project.

11.05 All local borrowings are from Eletrobras. Of these, a small loan
for minor works represents Inter-American Development Bank (IDB) funds
loaned to Eletrobras and reloaned to Furnas. Terms of this loan to Furnas

were six and one fourth per cent interest and an amortization period of 11

years. The other Eletrobras loans have interest rates between eight and one

half per cent and 13% and amortization periods of 15 and 20 years. The future
Eletrobras loan for the Marimbondo project has been included in the financial

projections as a 25-year loan including a six-year grace period with interest

at 13% corresponding to the rate charged by Eletrobras during the past few
years.

11.06 Detailed schedules of the annualinterest and amortization payments
for all these loans have been included in Annex 15, Interest Schedule, and
Annex 16, Amortization Schedule.

11.07 Additional equity investments during the eight-year period ending
December 31, 1975 are estimated at about NCr$h1.9 million. These equity
investments represent the reinvestment of 85% of the dividends paid. Furnas
intends to declare a five per cent dividend semiannually. Recipients of
these dividends are subject to a 15% tax of the amount of the dividend. As
a matter of convenience, Furnas pays the tax directly to the Government and
records it as part of the cash dividend paid. The balance of the dividend
is recorded as paid to the shareholders, who immediately reinvest the amount
in Furnas and receive a similar amount in additional shares. Since 85% of
the total dividends will be immediately reinvested, Furnas could consider
these transactions as stock dividends which would have had no effect on
the balance sheet. However, in this event, the summary funds statement on
page 19 would show Furnas' net internal cash generation to be about 45.0%
of the total capital requirements instead of only 24.0%.
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11.08 The proposed financial plan is reasonable. Assurances are provided
in the proposed Guarantee Agreement that in the event of a shortage of funds
the Government would provide Furnas with the necessary funds to carry out
the Bank project.

12. ESTIMATED FUTURE OPERATIONS

12.01 Forecast income statements for the eight-year period 1968 through
1975 are included in Annex 10. This forecast is based on the assumption
that Furnas achieves the permitted rate of return of ten per cent on its
remunerable investment. Foreign exchange expenditures have been cast in
terms of the official foreign exchange rate of NCr$3.22 to US$1 effective
January 4, 1968. Normal increases in operating costs have been considered,
but no provision has been made for future loss of value of the cruzeiro as
most of the effects are provided for under the tariff arrangements and
adjustments for inflation, see Annex 9, (paragraph 3).

12.02 In 1968 Furnas intends to charge five per cent for depreciation and
three per cent for amortization and these amounts will be included in the
cost of service recovered by increased tariffs. These high rates are being
applied because of the need for construction funds in 1968 especially in
regard to construction costs relating to the former Chevap properties.
Furnas plans to reduce the depreciation rate to four per cent during the
years 1969 through 1971 and to three and one half per cent during the
years 1972 through 1975. Depreciation at these rates has been included in
the forecast income statements. Amortization charges will be discontinued
after 1968.

12.03 The estimated kwh sold during the eight-year period are based on
the sales contracts with Furnas' consumers as described in paragraph 7.01
and shown in Annex 3. The average rate per kwh is projected to increase
from NCr$0.02788 in 1967 to NCr$0.03351 in 1968 primarily because of tariff
increases resulting from the April 1968 revaluation of assets. The average
rate per kwh is expected to increase again in 1969 because of the addition
of the Estreito and Funil hydroelectric plants to the rate base. Thereafter,
the estimated average rate per kwh generally tends to decrease, reaching its
low point of NCr$0.02335 in 1975.

12.04 Projected operating income increases from NCr$7h.2 million in 1968
to NCr$200.6 million in 1973, and then decreases in 1974 and 1975. Operating
income decreases after 1973 because no large plants are placed in service in
1974 and 1975 and the remunerable investment during these years decreases
due to the annual depreciation charge. After the large Marimbondo plant,
which will have been under construction for several years, is placed in
operation and included in the remunerable investment, the operating income
will again show a substantial increase. This will be the normal pattern of
Furnas' operating income. It will show increases in the years when large
plants will be added to plant in service followed by years of decreases.



- 23 -

As a hydroelectric producer and wholesaler with no distribution properties,
Furnas engages in major construction projects which make no contribution
to operating income until the year in which they are placed in service.

12.05 Interest coverage of 1.2 times in 1968 is very low because of a
high depreciation charge and the inclusion of a three per cent amortization
charge. Excluding the amortization charge and recording a normal depreciation
charge of two and one half per cent, the interest coverage for 1968 would
have been about 2 times. The estimated interest coverage is 1.9 times in
1969 and decreases to 1.6 times during the three years 1973 through 1975.

12.06 Operations are expected to result in annual increases in surplus
after appropriations for legal reserve, dividends and bonuses. Annexes 10
and 11 show the ending balance of surplus each year, increasing from about
NCr$10.5 million in 1968 to about NCr$239.7 million in 1975. As indicated
in the forecast source and application of funds statements, Annex 13, debt
service coverage is about 2.1 times in 1969 and averages abcut 1.5'during
the following six years.

12.07 The percentage of total long-term debt to total fixed assets is
expected to reach its highest level of 61.5% by the end of 1969. It remains
at about 60% during the next three years, and then decreases annually to
an estimated 53.5% by the end of 1975.

13. CONCLUSIONS

13.01 The project is technically sound and will provide facilities
necessary to meet the expected demand for power. Estimates of cost are
reasonable and arrangements for engineering construction and procurement
are appropriate. The financing plans are satisfactory.

13.02 Furnas is operating satisfactorily and has made good progress in
improving staff, organization and methods.

13.03 The project would be suitable for a Bank loan of US$22.3 million
equivalent for 25 years including a grace period of six and one half years.

September 20, 1968



ANNEX 1

BRAZIL b

CENTRAL ELETRICA DE FURNAS S.A.

Generation Facilities

Date of Name Plate
Station Ty Installation Capacity (Mw)

Furnas Hydro 900

Santa Cruz Thermal 1968 160

Peixoto 1. Hydro 1968 250

Funil Hydro 1969/70 210

Estreito Hydro 1969/72 1,050

Santa Cruz Extension Thermal 1972/73 00

Porto Colombia Hydro 1973/74 360

Marimbondo Hydro 1975/77 1,200

NOTES: 1/ Peixoto is owned by Cia. Paulista de Forca e Luz (CPFL -
Paulista), but by agreement Furnas has assumed the re-
sponsibility for the marketing of the 250 Mw expansion
of this plant.

2/ Projects under construction.

3/ Project proposed for Bank loan.

h/ In early planning stage.

July 10, 1968



ANNEX 2
BRAZIL

CENTRAL EIETRICA DE FURNAS S.A.

Project Cost Estimate

Local Bank Local Bank
Financing Financing Total Financing Financing Total

PORTO COLOMBIA HYDROELECTRIC STATION Thousands of NCr $ Thousands of US $

Civil Works
Plant and Camp 22,000 - 22,000 6,830 - 6,830
Dam 24,600 - 24,600 7,640 - 7,640
Intake 8,800 2,700 11,500 2,730 860 3,59c

Spillway and Tailrace 11,900 4,200 16,100 3,700 1,300 5,000
Land and Structures 24,000 - 24,000 7,450 - 7,450
Miscellaneous 2,200 - 2,200 690 - 690

93,500 6,900 1/ 100,400 29,00 2,160 1/ 31,200

Equipment
Turbines 2,800 17,400 20,200 870 5,400 6,270

Generators 2,900 17,100 20,000 900 5,300 6,200
Electrical Equipment 2,800 12,900 15,7CC 870 4,000 4,870
Mechanical Equipment 1,500 900 2,400 460 280 740

10,000 4d,300 50,o30 3,100 14,980 18,08C

Engineering and Administration
Administration 15,700 - 15,700 4,870 - 4,870
Engineering and Other Services 2,800 2,100 4,90C 870 660 1,530
Contingencies - Foreign 2/ 5,900 - 5,900 1,830 - 1,830

Local 18,300 - 18,300 5,690 - 5,690
2~,~70 2,100 ,0 13,26 1,C

TOTAL - 3QORTO COLOMIBIA 146,200 57,300 203,5C 45,400 17,8CC 63,200

TRANSMISSION

Estreito - Port3
Colombia 345 kv Line

Towers 200 3,200 3,400 60 1,000 1,060

Conductors 200 4,800 5,0CC 60 1,490 1,550
Insulators and Hardware 60 1,640 1,700 20 510 530
Materials and Contiruction 1,98C - 1,980 620 - 0
Miscellaneous 600 280 1,080 180 150 330
Engineering 100 - 100 30 - 30
Contingencies - Foreign 2/ 1,020 - 1,020 300 - 00

Lo'cal 460 - 260 140 - 120
-,620 10,120 1,70 1,210 3,150 -,767

Porto Colombia - Barretos
Double Circuit 13d kv Line

Towers 50 1,800 1,850 20 550 570
Conductors 50 2,0CO 2,050 20 620 640
Insulators and Hardware 20 580 600 10 180 190
Materials and Construction 1,090 - 1,090 340 - 340
Miscellaneous 200 - 200 60 - 60

Engineering 100 - 100 30 - 30
Contingencies - Foreign 2/ 450 - 450 140 - 140

Local 220 - 220 70 - 70
2,170 -,-30 6,5 ~ 1,350 2,040

TOTAL - TRANSMESSION 6,80, 21,30 ,10 4,500 6,600

TOTAL - PROJECT 153,000 71,800 224,800 47,500 22,300 69,800

1/ Gates and similar equipment which would not be included in the civil works
contract and which would be bid upon separately.

2/ The 10% allowance for contingencies on the Bank financed component is
shown as a local financing item as contingencies are not included in
the proposed Loan.

September 13, 1968
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CENTRAL ELETRICA DE FURNAS S.A.

Actual and Forecast Sales Damand

Recorded Sales

C o m p a n y Demand Contracted Demand Commitments (1)
Thousands of Kilowatts

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Centrais Eletricas de Minas Gerais 13 l4 33 80 165 225 235 250 330 375 650

Light - Sao Paulo (2) 536 559 670 700 750 9C 900 900 900 900 900

Light - Rio (3) - - 69 200 250 350 650 570 690 80 970

Cia. Paulista de Forca e Luz (4) - - - 70 90 12 4 10 180 220 27C 32

Cia. Brasileira de Energia Eletrica - - - 65 80 90 105 120 135 15C 170

Centrais Eletricas Fluminenses (5) - - - 10 16 20 30 o 50 &S 70

Espirito Santo Centrais Eletricos - - 5 20 25 30 35 ho 50 90 0i

TOTAL SALES DEMAND 549 573 777 1,165 1,355 1,735 1,895 2,100 2,375 2,640 oeco

(1) Furnas contracted demand for the supply of the various utilities. The contract year begins April ist in

most cases at which time the demand for the following- 12 months comes in force. Furnas is obligated to sell

power at 60% load factor, although the purchaser may take and pay for less energy or purchase more energy

if available. The annual demand charge is determined by the contracted demand.

(2) After 1970 growth of Sao Paulo Light demand will be supplied by CESP, the State owned utility in the State of

Sao Paulo.

(3) Amounts of Rio Light contract established up to and including 1971: contract amounts for subsequent years will be

set in 1969/70. Demand shown in 1972-75 based on median growth rate of Rio Light estimated by Canambra study.

Eletrobras, Furnas and Rio Light have agreed that all additional power required by Rio Light in the future will be

supplied by Furnas.

(4) Eletrobras, Furnas, CESP and Paulista have agreed that Furnas will supply 75% of Paulista growfth and CESP 25%;
Furnas-Paulista contract prepared on this basis.

(5) Contract under negotiation for amounts shown.
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CENTRAL ELETRICA DE FURNAS S.A.

Recorded and Estimated Energy Sales
(Millions of kwh)

C o m p a n y Recorded Energy Sales Estimated Energy Sales (1)

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Centrais Eletricas de Minas Gerais 38 81 113 356 678 1,079 1,222 1,295 1,631 1,913 2,266

Light - Sao Paulo 2,640 3,624 4,164 3,674 3,877 h,536 4,730 4,730 4 ,730 4,730 4,730
Light - Rio - - 96 941 1,249 1,710 2,236 2,8ho 3,471 4,181 4,917

Cia. Paulista de Forca e Luz - - - 185 473 631 736 946 1,156 1,419 1,682

Cia. Brasileira de Energia Eletrica - - - 172 420 873 552 631 710 788 894

Centrais Eletricas Fluminenses - - - ?6 79 105 158 210 263 342 b2C

Espirito Santo Centrais Eletricas - - 1 79 125 151 177 204 250 263 263

TOTAL ENRGY SALES 2,678 3,705 8,374 5,497 6,901 8,685 9,811 10,856 12,211 13,636 15,178

(1) Based on contract, demands, given on page 1 of this annex,at contract load factor of 60%.

July 2, 1968



BRAZIL: CENTRAL ELECTRICA DE FURNAS, S.A.
SYSTEM CAPACITY AND DEMAND

4,000 14,000

MARIMBONDO

3,500 3,500
ID N

PORTO () 2)
vi < COLOMBIA

3,000 2 <,000

I,5001,500

, r -i 3,000

500 500

1968 1969 1970 1971 1972 1973 1974 1975
NOTES: GROSS CAPACITY- Systern capability seasonally adjusted for loss in output during dry years.

FIRM CAPACITY - Grass capacity less provision for outages, maintenance and spinning reserve.Z

Yz

SYSTEM DEMAND - Total Contract derand plus transrission losses and plant use. r

(R)IBRD-3936j



BRAZIL: CENTRAL ELECTRICA DE FURNAS, S.A.
SYSTEM ENERGY CAPABILITY AND ENERGY DEMAND
(BILLIONS OF KILOWATT HOURS)
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ANNUAL ENERGY CAPABILITY
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ANNUAL ENERGY DEMAND
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0 0
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NOTES: ANNUAL ENERGY CAPABILITY - System energy capability during driest year, Santa Cruz thermal station operating at 65% plant factor.
ANNUAL ENERGY DEMAND - Total contract energy sales at contract load factor of 60% plus transmission energy losses and plant use.
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BRAZIL: FURNAS AND CEMIG
AGGREGATE CAPACITY AND DEMAND
(MILLIONS OF KILOWATTS)
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BRAZIL: FURNAS AND CEMIG
AGGREGATE ENERGY CAPABILITY AND ENERGY DEMAND
(BILLIONS OF KILOWATT HOURS)
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ANNEX 8

BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

PORTO COLOMBIA PROJECT

Internal Rate of Return

1. The internal rate of return of the Porto Colombia project
was determined as follows, and is the discount rate at which the
present worth of the cost of the project equals the present worth of
the revenue produced by it over its life.

2. For this purpose the pertinent information is as follows:

A. The capital cost of the project is shown in Annex 15.

B. The life of the project is 40 years.

C. The annual net revenue is the annual gross revenue less
operating costs. Annual gross revenue is equal to the
annual kilowatt hours sales attributed to the project
multiplied by the applicable tariff.

D. The annual kilowatt hours figure was determined by
apportioning the total sales of Furnas to the respective
plants in accordance with the estimated operating con-
ditions and is estimated at 1.28 billion kwh for Porto

Colombia. This would involve operation at about the

firm plant factor of Porto Colombia and is conservative
given that during normal hydrological years the output
would be somewhat higher.

E. The tariff employed is 0.023 NCr. per kilowatt hour
corresponding to that estimated in 1975, the first

year of full operation. This is substantially less
than that in the immediately preceding years, the reduc-

tion being due primarily to the effect on tariffs of

the large asset changes resulting from the almost con-

tinuous construction program. The tariff is conservative
therefore. Annual gross revenue amounts to 29.h million

NCr. Gross operating expenses were determined as 3.3
million NCr. annually.

3. On the basis of the above it was determined that the present
worth of capital costs would equal the present worth of the revenues
over a forty year period at a discount rate of 11.9%.
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Tariffs

1. Regulations governing tariffs are contained in the Water Code
of 1934, subsequent amendments and decrees including decrees dated February
26, 1957 and November h, 1964 and Law 5,073 enacted on August 18, 1966.
Prior to 1964, tariffs were based on the use of the historic value of invest-
ment, thereby not reflecting the substantial inflation that occurred in Brazil.
The 1964 decree allows utilities to revalue their investment to reflect changes
in price levels. The 1966 legislation made yearly revaluations of assets
mandatory.

2. Under the existing regulations, tariffs are reviewed and approved
by the Waters Division of the Ministry of Mines and Energy every three years
or at shorter intervals at the initiative of the Waters Division or the
utility. Utilities are permitted to apply for tariffs which would yield
revenues covering (a) operating costs including income taxes; (b) straight-
line depreciation of gross fixed assets in operation, excluding land and land
rights, at annual rates of up to eight per cent for thermal plants and up to
five per cent for all other facilities including hydro plants, but with no
minima in either case; (c) a reversion provision of three per cent or an
amortization provision of up to five per cent, on the total gross fixed
assets in operation; and (d) a return of ten per cent on the remunerable
investment. Remunerable investment is defined as the book value of the
estimated end of year gross plant in service (excluding assets acquired
through contributions in aid of construction) less depreciation and reversion
or amortization reserves, plus reversion or amortization funds and an end-of-
year allowance for working capital consisting of materials and supplies,
receivables equivalent to two months' billings, and cash (up to the value
of the reserve for depreciation balance) excluding cash representing contri-
butions in aid of construction. In principle, shortfalls in achieving the
return of ten per cent in the three-year tariff period may be recovered in
the subsequent three-year period. However, another provision in the regu-
lations permits tariff adjustments for recovering shortfalls at more frequent
intervals.

3. Without advance approval of the Waters Division surcharges between
tariff revisions may be added by utilities to current tariffs to cover com-
pulsory increases in wages, social benefits, cost of fuel and purchased power,
and for increases in foreign debt service due to changes in the foreign ex-
change rate. Effective with the billings for the month of January, 1968
Furnas adjusted its rates to reflect the increased cost of interest and
amortization on foreign loans based on the latest official exchange rate
of NCrP3.22 to US$1.

h. Tariff adjustments on account of revaluation of balance sheet
accounts can be made as often as economic correction factors (coefficients)
showing the variations in the price level are published. The coefficients
are issued annually about one or two months after the end of each year for
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the use of industry in general. The coefficients are applied by utilities
to update the values of plant in service, depreciation and amortization or
reversion reserves, and certain local currency loans of the National Devel-
opment Bank and Eletrobras. Increased tariffs resulting from revaluation of
assets based on coefficients do not, however, completely offset the effects
of inflation. In any given year construction expenditures incurred in the
immediate prior year are not revalued. Furthermore, the effects of inflation
in the current year are not recognized because utility plant is revalued as
of the beginning of that year. In addition, no price level adjustment is
made for shortfalls in earnings which are to be recovered in succeeding years.
Foreign currency components of the book value of fixed assets are converted
into local currency at the rate of exchange in effect at the time the assets
are acquired. At the same time as the application of the coefficient, but in
lieu of the use of the coefficient, Furnas, as is permitted, adjusts its
assets constructed with foreign currency to changes in exchange rates as
applied to its foreign debts. This adjustment as of December 31, 1967 did
not reflect in remunerable investment the full impact of changes in the
official exchange rate because the rate of NCr$3.22 to US$1 although published
on December 28, 1967 was not effective until January 4, 1968. However, the
higher debt service on foreign loans was provided for in a surcharge. As
offsets to these factors, it must be recognized that cost of service for a
given year is related to remunerable investment as of the end of the year
and that both cost of service (which includes taxes on income) and remuner-
able investment are based on estimated projections. Furnas in its tariff
applications makes adjustments to reflect the fact that rates for a given
period do not go into effect until some four or five months after the close
of the calendar year. Furthermore, as indicated in paragraph 2 above, liberal
allowances are permitted for depreciation and amortization.

5. In addition to a basic tariff and surcharges, consumers pay three
other charges. The Federal Government levies two charges to raise additional
resources for the financing of power development, a tax called the Imposto <
Unico (sole tax), which varies among consumer classes, and the Emprestito
Compulsorio (compulsory loan), which is equal in amount to the sole tax.
These amount to some 20-25% of the charge for service except for certain
groups (such as rural users) who are exempt. The proceeds of the sole tax,
which was first imposed in 1954, are distributed, after retention of five
per cent by the Ministry of Finance, as follows: 39% to the Federal Electri-
fication Fund, administered by Eletrobras; 50% to the States; ten per cent
to the municipalities; and one per cent to the Ministry of Mines and Energy
to cover collection costs. The compulsory loan, introduced in 1962 and
scheduled to be discontinued at the end of 1973, is administered by Eletrobras
and invested in power projects as share capital or as loans generally with a
13% effective rate of interest. Consumers receive debt certificates for the
amount of the compulsory loan they pay; the certificates are revalued annually,
pay six per cent interest, and are repayable in 20 years. Finally, the total
rate for power includes a social security tax amounting to ten per cent of 4
the charge for service.



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Actual and Estimated Income Statements
(thousand NCr$)

Actual Estimatedl/

Year Ending December 31 1965 1966 19e7 1968 1969 1970 191 1972 1973 194 1M.7

Sales (million of kbb) 2,678 3,705 4,374 5,497 6,901 8,685 9,811 10,856 12,21 13,636 15,174
Average price per kwh (new cruzeiro) 0.01758 0.02217 0.02786 0.03351 0.0026 0.03279 0.02924 0.03067 0.02907 0.02635 ).02335

operating Revenues 47,071 82,141 121,961 184,194 277,808 284,743 286,881 332,956 365,917 359,303 354361

Operating Expenses
operating expenses 1,772 3,656 7,700 24,073 29,070 33,200 40,156 53,162 54,965 57,100 58,100
Depreciation 10,9"1 19,210 265101 ~25,238 -67-73 -70,010 72,708 74,517 83,494 83,810 83,982
Amortization 7,677 13,431 18,79- 29,52k - - - - - - -
Income taxes 2,712 6,126 9,20C 8,881 24,168 17,671 15,751 21,055 23,387 21,356 21,501
Dividend taxes - 779 1,462 2,298 2,1,96 2,714 2,949 3,205 3,483 3,785 4,114

Total operating expenses 23,105 43,202 62,9h2 110,01h 122,907 123,595 131,564 151,939 165,329 165,051 167,697

Operating Income 23,966 38,939 59,019 74,180 154,901 161,148 155,317 181,017 200,588 194,252 186,664

Net Other Income 1,351 2,036 70C

Gross Income 25,317 40,975 59,089 7b,180 154,901 161,148 155,317 181,017 200,588 194,252 186,664

Interest Charges
Total interest - Annex 15 19,123 18,745 20,093 64,166 83,383 95,465 110,173 119,687 121,869 120,637 120,195

Less interest charged to constructions - - 6,380 41,080 59,281 21,674 36,954 49,917 40,491 32,738 42,947

Net interest charges 19,123 18,7h5 13,713 23,086 214,102 73,791 73,219 69,770 81,378 87,899 77,248

Net Income 6,194 22,230 45,376 51,094 130,799 87,357 82,098 111,247 119,210 106,353 109,416

Surplus - Balance Beginning of Year 1,181 1,553 6,579 11,146 10,541 81,467 106,589 122,005 159,985 199,965 221,682

Total Surplus 7,375 23,783 51,955 62,240 111,3W0 168,824 188,687 233,252 279,195 306,318 331,098
Less: Prior year's adjustments 758 (807) 117 - - - - - -

Legal reserve 331 1,1l 2,3h2 2,555 6,50 4,368 4,105 5,569 5,969 5,327 5,1480
Dividends 3,733 1',575 29,233 h5,9, 49,933 54,267 58,977 64,098 69,661 75,709 82,280
Bonuses 1,006 1a325 2,707 3,200 3,400 3,600 3,600 3,600 3,600 3,600 3,600
Reserve for future capital increase - - 6,380 - - - - - - - -

Surplus - Balance End of Year 1,553 6,579 11,116 10,51 81,167 106,589 122,005 159,985 199,965 221,682 239,738

Times total interest covered by operating income 1.3 2.1 2.9 1.2 1.9 1.7 1.4 1.5 1.6 1.6 1.6

Rate of return based on remunerable investment 7.0% 10.1% 9.2% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

I/ Estimates are based on a constant ewchange rate of NCr$3.22 to US$1.

September 11, 1968



21AZ7IL

ENT. 1L~l~aoA LE FURhAS S.A.

Actual nc Estimated Balance Sheets
(thousand NCr:l)

act 1 Estimatel/

December 31 L974 1?75
1761 2 1966 3 1)67 5/ 7 5/ 1968 li, 1970 1971 1972 1931M517

ASSETs

Fixed Assets
F ixed assets in ooeration 330,273 23,969 0j,600 887,192 952,377 1,767,707 1,842,359 1,913,369 2,251,105 2,511,099 2,520,607 2,525,761

Less reserve for iepreciation lk,37C 33,800 62,138 67,20 112 ,658 179,831 249,841 322,5h9 397,066 680,560 564,370 648,352

Net fixed assets in operation 315,903 390,169 627,162 819,772 839,719 1,587,876 1,592,518 1,590,820 1,84L,038 2,030,539 1,956,237 1,877,409

Work in progress 36,256 115,51 309,209 351,991 657,336 154,818 361,665 582,647 503.704 397,803 553,937 731,671

Total fixed assets 352,159 505,620 936,.71 1,171,763 1,497,055 1,732,694 1,95L,183 2,173,467 2,37.742 2,428,342 2,510,174 2,609,080

Current Assets
Cash 8,837 11,869 21,432 21,532 21,911 63,533 7,515 11,477 12,866 20,298 27,605 38,739

Materials and supplies 1,051 3,382 5,055 5,055 5,71L 10,606 11,05k 11,k80 13,447 15,067 15,124 15,155

Accounts receivatie 1,k32 2,312 6,022 6, '22 11,689 17,651 26,62k 27,288 27,493 31,908 35,067 34,433

Other 136 391 2,100 2,5 29,1 2,100 2,loo 2,100 2,100 2,100 2,100 2,100

Total current assets 11,456 17,954 35,609 34,609 )1,514 93,890 47,293 52,345 55,926 69,373 79,896 90,527

Other Assets 1,001 1,326 7,499 7,599 7,499 7,499 7,499 7,499 7,499 7,499 7,499 7,499

Total assets 364,606 524,900 978,779 1,213,871 1,545,968 1,834,083 2,008,975 2,233,311 2,41-,167 2,505,214 2,597,569 2,707,006

CAPITAL AND LIABILITIES

Capital
Share capital 67,379 155,000 300,000 300,000 569,001 509,71k 553,961 602,0k8 654,310 721,109 772,838 839,925

Surplus 1,553 6,579 11,1M6 1h1)6 10,541 81,467 106,589 122,005 159,985 199,965 221,682 239,738

<eserves, 8 3,o5 4,8
Legal 519 1,630 3,972 3,)72 6,527 13,067 17,435 21,550 27,109 33,078 38,ko5 53,885

Amortization 10,117 2h,216 56,686 52,205 31,729 81,729 81,729 81,729 81,729 81,729 81,729 81,729

Future capital increase - - 7,713 85,624 - - - - - - - -

Other reserves 154 167 196 196 196 196 196 196 196 196 196 196

Total capital 79,722 187,592 369,713 453,153 567,994 686,173 759,910 827,518 923.329 1,026,077 1,114,850 1,205,473

Long-Term Debt - Annex 12 270,696 305,048 551,375 693,037 91h,973 1,066,180 1,170,101 1,324,959 1,397,628 1,382,222 1,383,134 1,396,759

Less debt due within one year 9,612 8,66o 12,902 18,180 20,967 32,128 43,232 4h,26 57,564 61,013 66,814 75,151

Net long-term debt 261,084 296,388 528,73 67L,857 894,006 1,034,05
2  

1,126,869 1,280,713 1,340,065 1,321,209 1,316,320 1,321,598

Current Liabilities
Long-term debt due within one year 9,612 8,660 12,902 18,180 20,967 32,128 43,232 55,256 57,565 61,013 66,814 75,151

Accounts payable and accruals 6,577 7,565 22,900 22,900 24,045 25,007 26,007 27,047 28,129 29,255 30,525 31,651

Provision for taxes 2,979 7,795 12,851 12,851 12,306 27,837 21,659 20,085 25,765 28,506 26,919 27,547

Dividends payable 3,732 15,575 29,233 29,233 23,450 25,486 27,698 30,102 32,716 35,555 38,652 41,996
Bonus payable 1,000 1,325 2,707 2,707 3,200 . hLoo 3,600 3,60 3,6oo 3,600 3,6oo 3,600

Total current liabilities 23,800 50,920 80,593 85,871 83,968 113,858 122,196 125,080 147,774 157,928 166,399 179,935

Total liabilities 36h,606 525,900 978,779 1,213,871 1,545,968 1,834,083 2,008,975 2,233,311 2,411,167 2,505,214 2,597,569 2,707,006

Assetc test: Percentage of long-term debt including
long-term debt due within one year to
total fixed assets 76.9% 60.3% 57.8% 59.1% 61.1% 61.5, 59.9% 61.0% 59.5% 56.9% 55.1% 53.5%

1/ Esti - tsed on coefficient applicable to ecember 31, accounts rcd a constant foreign exchange rate of NorSl3.22 to USI.

aseca r int applicable to -ecember 65 accounts ad a exchange ra Cr1.85 to >L
ased n oeffiant a olicable to leceober 31, 16 n fore xchang - r to l.

-asec c i r' i'sla. -,Lr1e -o mcecaber , In r t



BWZIL

CENTRAL ELETRICA DE FURNAS S.A.

Schedule of Iong-Term Debt

Actual EstimateV

December 31 1965 2/ 1966 3/ 1967 _/ 1967 1/ 1968 1969 1970 1971 1972 1973 9h 197

Local Loans

Eletrobras: Furnas Project 123,509 96,130 98,845 120,591 116,304 i11,693 106,796 101,518 95,860 89,753 83,194 76,1o6

Estreito Project 17,898 39,120 55,371 60,847 80,983 102,976 100,293 97,278 93,891 90,085 85,808 81,003

Funil Project - - 135,326 158,396 218,372 290,571 283,000 274,493 264,934 255,194 252,126 228,567

Santa Cruz - Stage I - - 1,326 1,326 1,291 1,253 1,212 1,168 1,120 1,068 1,012 951

Minor works - - 15 15 15 2,563 2,239 2,015 1,791 1,567 1,343 1,119

0t~ers / - - 36,119 39,509 - - - - - - - -

Marinbondo Project - - - -31- - 130,000 170,000 170,000 170,000 170,000

Total local loans 141,207 135,250 326,002 380,584 416,965 508,956 493,540 606,572 627,596 606,667 583,483 557,746

Foreign Loans

IBRD Loan No. 211-BR - Furnas Project 126,477 117,803 1?,286 216,669 198,509 189,873 180,731 171,055 160,818 159,979 138,510 126,374

IBRD Loan No. 403/474-BR - Estreito Project 153 5,510 21,911 32,06 157,704 209,930 279,375 286,556 290,766 280,784 270,238 259,081

AID Santa Cruz Project - Stage I - - 2a,975 35,9h9 46,760 43,750 50,750 37,730 34,720 31,710 28,700 25,690

AID Santa Cruz Project - Stage II - - - - 39,733 52,677 110,499 135,619 156,787 156,671 136,555 126,439

AID Furnas - Guanabara Transmission System 2,599 16,585 24,950 36,250 49,687 55,121 52,433 49,745 47,057 55,369 41,681 38,993

Suppliers Credit - Allmanna Svenska Elektriska
Aktiebolaget 160 - - - - - - - - - -

Suppliers Credit - Funil Project - - 1,051 1,539 5,615 3,743 1,871 - - - -

Proposed IBRD Loan - Porto Colombia Project - - - - 2,130 10,912 37,782 63,588 68,359 71,806 69,891

Future foreign loan - Marimbondo Project - - - - - - - - 16,296 53,683 112,161 192,535

Total foreign loan 129,285 169,775 ?15,3?' 312,453 598,008 557,224 676,561 718,587 770,032 775,555 799,651 839,003

Total loans 270,696 305,048 5j1,375 693,037 915,973 o1,6,18o 1,170,101 1,324,959 1,397,628 1,382,222 1,383,134 1,396,749

1/ Based on coefficient applicable to December 31, 1967 accounts and a foreign exchange rate of NCr$3.22 to US$1.

2/ Based on coefficient applicable to December 31, 1965 accounts and a foreign exchange rate of NCr$1.85 to US$1.
3/ Based on coefficient applicable to December 31, 1965 accounts and a foreign exchange rate of NCr$2.22 to US1.

T/ Based on coefficient applicable to December 31, 1966 accounts and a foreign exchange rate of NCr$2.22 to US$1.
/ Converted into share capital in 1968.

September 11, 1968



MEX 13

CENTRAL ELETRICA DE FURNAS S.A.

Estimated Source and Application of Funds Statements
(thousand NCrf)

Eight-Year
Total

Year Ending December 31 1968 1969 1970 1971 1972 1973 1974 1911 1968-1975

SOURCE OF FUNDS

Internal Cash Generation
Operating income 74,180 154,901 161,158 155,317 181,017 200,588 194,252 186,664 1,308,067

Depreciation 45,238 67,173 70,010 72,708 74,517 83,494 83,810 83,982 580,932

Amortization 29,524 - - - - - - - 29,525

Total internal cash generation 148,942 222,074 231,158 228,025 255,534 284,082 278,062 270,646 1,918,523

Borrowings

Foreign Loens
IBRD Loans No. 403 474-BR - Estreito Project 125,658 52,226 69,445 16,100 13,645 - - - 277,074

AID Santa Cruz Project - Stage I 13,821 - - - - - 13,821

AID Santa Cruz Project - Stage II 39,733 12,955 57,822 25,120 21,168 - - - 156,787

AID Furnas/Guanabara Transmission Project 16,125 8,122 - - - - - - 24,247

Suppliers Credit - Ansaldo San Giorgio 4,076 - - - . - - - 5,076

Proposed IBRD loan - Porto Colombia Project - 2,130 8,782 26,870 25,806 4,771 3,557 - 71,806

Future foreign loan Marimbondo Project - - - 16,296 37,387 58,478 80,374 192,535

Total foreign borrowings 199,413 75,422 136,049 68,090 76,915 42,158 61,925 80,374 740,346

Local Loans
Eletrobras - Estreito Project 20,136 21,993 - - - - - h2,129

Eletrobras - Funil Project 59,976 72,199 - - - - - - 132,175

Eletrobras - minor works - 2,560 - - - - - 2,560

Eletrobras - Marimbondo Project - - - 130,000 40,000 - - - 170,000

Total local borrowings 80,112 96,752 - 130,000 40,000 - - - 346,864

Total borrowings 279,525 172,174 136,049 198,090 116,915 42,158 61,925 80,374 1,087,210

Share Capital 43,968 40,713 44,247 8,087 52,262 56,799 61,729 67,087 414,892

Total Source of Funds 472,435 534,961 11,45L 474,202 524,711 383,039 401,716 418,t07 3,420,625

APPLICATION OF FUNDS

Construction Expenditures excluding interest
durionstruction -Aex 1

Foreign expenditures 192,385 62,325 117,656 60,921 69,598 52,158 61,925 80,375 687,362

Local expenditures 137,065 181,206 152,169 194,117 129,277 81,5U5 70,979 59,567 1,005,825

Total expenditures 329,550 253,531 269,825 255,038 198,875 123603 132,904 139,941 1,693,167

Debt Service

Amortization - Annex 16 18,180 20,967 32,128 43,232 54,256 57,565 61,013 66,759 345,089

Interest - Annex 15 64,166 83,383 95,h65 n0,173 119,687 121,869 120,637 120,195 835,575

Total debt service 82,346 104,350 127,593 153,405 163,933 179,433 181,650 186,954 1179,664

Increase or (Decrease) in Net Working Capital
(excluding cash)

Accounts receivable 5,667 5,962 8,973 664 205 5,415 3,159 (634) 28,511

Materials and supplies 659 4,892 558 526 1,967 1,620 57 31 10,100

Accounts payable and accruals (1,155) (962) (1,000) (1,050) (1,082) (1,125) (1,170) (1,217) (8,751)

Provision for taxes 545 (15,531) 6,178 1,574 (5,680) (2,741) 1,587 (628) (15,696)

Total increase or (decrease) in net
working capital 5,726 - (5,639) 14,599 1,624 (5,590) 2,169 3,633 (2,58) 15,074

Dividends Paid 51,727 4 7,897 52,055 56,573 61,485 66,822 72,622 78,926 588,106

Bonuses Paid 2,707 3,200 3,00 3,60 3,600 3,600 3,600 3,600 27,307

Total Application of Funds 471,956 393,339 467,472 470,240 423,302 375,627 394,409 406,973 3,403,318

Net Cash Accrual or (Deficit) 479 4 51,622 (56,018) 3,962 1,509 7,412 7,307 11,134 17,307

Cash Balance Beginning of Year 21,532 21,911 63,533 7,515 11,577 12,886 20,298 27,605

Cash Balance End of Year 21,911 63,533 7,515 11,577 12,886 20,298 27,605 38,739

Times annual debt service covered by
internal cash generation 1.8 2.1 1.8 1.5 1.6 1.6 1.5 1.5

Septeber 11, 1968



ANNEX 14

BRAZIL

CENTRAL ELEThICA LE FURNAS S.A.

Construction Expendituret Ecluding L.erest During Constructionl
(thousand 9M$

Total
PROJECTS 1968 1969 1970 1971 1972 1973 1974 1975 1968-1975

Furnas

Foreign - - - - - - - - -
Local 5 836 - - - - - - - 5,836

Total 3 - - - - - - - 5036

Estreito

Frtreito (Original)
Foreign 119,787 35,381 41,637 - - - - -t9,U0
cal 69,918 41 638 16.955 - - - - -
Total 190 7,9 92 - - - - _

-treito ( 5 & 6 Units)
reign - 3,220 7,728 6,44o 935 - - - 10,

Local - 2 265 2 618 2 611 - - --
Total - 10_)_6_9__51 935 - - -

streito (Additional Transmission)
Foreign - 3,220 6,ho 9,660 13,910 - - -
Local - - 5,368 10,731 10,736 - -

Total - , 1180 20,391 - -

Total Fstreito
Foreign 119,787 61,821 55,805 16,100 l6,

8 45 - - - 2 6
Local 69,918 43 683 26,941 13,362 10,734 - - - 16 ,

Total 189,70S ,76 2 2 2 - - _-_ 1

Furnas-Guanabara Transmission

Foreign 16,125 8,122 - - - - - - 26,267
Local 4837 2,761 - - - - - - 75c

Total 2 10,883 - - - -

Santa Cruz - Stage I

t
orei'gn 13,821 - - - - - -i

Local 2062 - - - - -
Total 1,6 - - - - -

Santa Cruz - Stage II

Foreign 38,576 10,252 53,069 17,951 12,651 - - -
Local 2,325 17,498 24 382 466013 27 977 - - -

Total ,l 27,750 77,_51 1,6 ,2 - - - 00

Funil
Foreign 6,076 - - - - - - - 1,c7t
Local 38 681 42,623 - - - - - - toO

To* I 6275 2,623 - - - - - -__ 72,10L

Porto Colombia (Plant)

Foreign - 2,130 8,782 22,710 17,687 2,996 3,211 - ,
Local 2,630 12 868 33,490 66 909 23,226 6 525 760 - 116,168

Total 2 1 9 ,272 9 0,713 9,52 3,951 -

Porto Colombia (Transmission)

Foreign - - - 6,160 8,319 1,775 236 -1ik4"
Local - - 1893 3,786 1,083 - - 67¼

Totil - - - 6 236 - 2

Total ,V to Colombia

Foreigr - 2,130 8,782 26,870 25,806 6,771 3,667 -
Local 2,630 12 868 33 690 68 802 27 012 7 608 760 - 15

Tot. 2,430 1 27 9,2 5218 12,79 6,187 -

Marimi Lo iant)

oeign - - 16,296 18,228 20,160 22,692 7.
Local 1,02, 35,567 56 513 63 369 58,963 56,726 4o 628 16 956

To' 2 35,567 5 6 75,239 75 9

Marinido ( cnsmission)

-oreign - - - - - 19,159 38,318 58,282 n5,7
Locul - - - - - 12,500 25000 38,000 7l,5.

Total - - - - - 31,659_ 63,318_ 96,282 ,

"otal Maribondo

Foreign - - - - 16,296 37,387 58,478 80,376
-cal 1,022 35 567 56 513 63 349 58,943 69 226 65 628 56 956 a(s,116

Total 1,022 3 551 6 75,239 106,613 1 :,713

Other Constructions

oreign - -

9 974 26 626 12 843 6 611 6 611 6 611 6,611 ,61-1 72,sTo+ 1 9,976 26,62 12,73 6,1 6,1 6,1 6,611 6,611 72,

tal -truc'i-n expenditures

or gr 192, 62,35 1,6 6 6 , 6,,598 ,158 61,925 8,376 8,,272
Local 1 1126 5,16 V 17 129,277 81,i45 70 979 59 567 5,82

Total 32 ,9 269,T25 £5 198,875 123,60h3 132,902 13t,96 ,0,6

1/ For-cast based or. q constant foreign exchange ra'" 7NV8-V.22 to 111.

Septea, 11, 1966



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Interest Schedule
7i.housand NCr$)

Hate of
Interest f

6 B i-O 1970 1971 1972 1973 1974 1975

Local Loans

Eletrobras: Furnas Project (four loans) Various/ 1C,12 10,025 9,612 9,170 8,697 8,189 7,641 7,051

Estreito Project 1-1% 7,866 11,572 12,791 12,4145 12,057 11,621 11,131 10,580

Funil Project 21,295 29,776 36,092 35,117 34,021 32,791 31,408 29,854

Santa Cru Project - Stage 1 10 129 127 123 120 117 112 109 104

Minor projectsl/ 6 - 8L 156 142 127 113 98 84

Guarantee charge - BNDE - 8L6 960 915 868 817 764 707 647

Future - Marimbondo Project 13 11,900 1),500 22,100 22,100 22,100

Total local interest 50,518 52,554 5,689 69,762 75,336 75.690 731 70,20

3/
Foreign Loans-

IBRD Loan No. 211-BR - Furnas Project 5-3/4 11,768 11,292 10,788 10,255 9,691 9,94 8,1461 7,792

IBRD Loan No. 403/474-BR - Estreito Project Various 4, 5,871 10,605 13,650 15,865 17,335 16,719 16,145 15,539

AID Santa Cruz Project - Stage I 5-3/L- 2422 9,645 2,073 2,299 2,126 1,953 1,780 1,607

AID Santa Cruz Project - Stage I 6 L,157 2,692 L,753 7,169 8,517 9,256 8,648 8,042

AID Furnas/Guanabara Transmission Project 5-½tg 2,400 2,919 2,995 2,847 2,699 2,551 2,403 2,255

Suppliers Credit - Ansaldo San Giorgio 7 - 719 229 98 - ~

Proposed IBRD Loan - Porto Colombia Project 6 - 1,H78 3,453 2,332 1,616 4,637

Future - Marimbondo Project bit _ - 530 2,274 5,390 9,903

Total foreign interest 23,618 30,839 35,776 50,511 55,351 56,179 47,443 19,775

Total interest 65,166 83,383 95,565 110,173 iiy,687 121,869 120,637 120,195

1/ Interest rate on two loans is 8 and on remairing two loans it is 10%.

2/ Inter-American Jevelopment Bank loan to EletrobUras reler; to Furnas.

3/ Foreign interest is based on a rate of exchange of NCrag.22 to US$1.

/ Interest rates: first tranche 5 , second tranche ol, and thira tranche 6

September 11, 1968



BRAZIL

CETRAL ELETRICA DE FURNAS S.A.

Amortization Schedule
(thcusand NCr$)

Amortization
Period 1968 1969 1970 1971 1972 1973 1974 1975

(Years)

Local Loans

Eletrobras: Furnas Project (four loans) Variousl: L,287 4,611 4,897 5,278 5,658 6,107 6,559 7,088

Estreito Project 15 -- 2,683 3,015 3,387 3,806 4,277 4,805

Furnil Project 15 - 7,571 8,507 9,559 10,740 12,068 13,559

Santa Cru Project 20 35 38 4 4 48 52 56 61

Others - Minor works- 11 112 224 224 224 224 224 224

Total local amortization 322,7
61 1516 17,068 18,876 20,929 23,18h 25,737

Foreign Loans-

IBRl Loan No. 211-BR - Furnas Project 20 8,160 8,636 9,1h2 9,676 10,237 10,839 11,469 12,136

IBRD Loan No. 203/7-BR - Estreito Project 20 - - 8,919 9,435 9,982 10,546 11,157

AID Santa Cruz Project - Stage I 17 3,010 3,010 3,010 3,010 3,010 3,010 3,010 3,010

AID Santa Cruz Project - Stage I 15 - - - - 10,116 10,116 10,116

AID Furnas/Guanabara Transmission Project 22 2,688 2,688 2,688 2,688 2,688 2,688 2,688 2,688

Suppliers Credit - Ansaldo San Giorgio 3 - 1,872 1,872 1,871 - - - -

Proposed IBRD Loan - Porto olombia Project 19 - - 1,915

Future - Marimbondo Project_/ 19 - - -

Total foreign amortization 13,858 16,712 26,16 25,370 36,635 37,829 41,022

Total amortization 18,180 20,967 2,18 h3,232 4),246 57,56 61,013 66,759

1/ Two loans amortized in 20 years and two loans amortized in 15 years.

/ Inter-American Development Bank loan to Eletrobras relent to Furnas.

Amortization of foreign loans is based on a rate of exchange cl NCr 3.22 to US$1.
4/ Amortization commences in 1977.

Septenber 11, 1968
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CURRENCY EQUIVALENTS

(May 1958)

At the special rate of excharge:

US s i = 55 Cruzeiros
i Cru:zeiro =US$ 0.02

1 -nnon riuzeiros a US$ 18,200

At the estirnated free market rate:

US$ 1 = 130 Cruzeiros
I Cruzeiro : US$ 0.01
1 million Cruzeiros a US$ 7,700I
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APPRAISAL OF FURNAS IYDROELETRIC PROJrT - BRAZIL

S ULLARY

The Bank has been asked to consider a loan to cover the foreign exchange

costs of constructing the first stage of an 1,100 Ls hydroelectric project at

Furnas on the Rio Grande. The first stage of the project woul- nave a capacity

of about [60 ii and its total cost would be about $210 million of which

$73 million would be in foreign currencies. This total cost is equivalent to

1h55 per kilowatt. The corresponding figure for the complete scheme (1,100 IvIT)

is estimated to be .276 per kilowatt. These costs are reasonable and the

economics of Furnas compare favorably with a high efficiency thermal alternative.

The project wculd be built and operated by the Furnas Company, which was

formed in February 1957 for this purpose, and the Company would be the borrower.

The local expenditares would be financed by long-term loans from the Ieational

Development Bank (L.NDE) and the Federal Electrification Fund and by capi'uL

contributions from the BNDE, the State of Seao Paulo and from private and state

controlled utiliies. The total capital contributions would be Cr 6 billicn

and the long-term loans would amount to about Cr/ 11 billion. Sabislactory

assurances that tis financing wi7 be mad: available as neecssay or 'ne

construction ofte first stage of the project woulc be reqirs. as a con-

dition of -ffectiveness of the loan.

The project would comrise a large earth and rock fill dam, a concrete

spillway and an ooen air type powerhouse. The plant for the first stage would

consist of five 92 L9 or four 110 L; vertical generating units, he size

depending on the weights to be transported over the railroads. The net

operating head would be about 91 meters. The usable reservoir storage provided

by damming the river rold be about i4 billion cubic meters and this woculd be

sufficient to orovide year to year regulation. It is planned to commission the

first unit in October 1962 and to complete the first stage by June 1963.

The executive management of the Furnas Company is of high calibre and the

arrangements eiade for the engineering and supervision of the construction of

the project are satisfactory. The civil works contract has been let, following

satisfactory procedure, and the contracts for the main plant items should be

placed by the end of 1953 or early in 1959.

Power market studies shcw that the output of the first stage is likely to

be absorbed as it is brought into commission and that the second stage should

follow on imeediately so that the conplete station (1,100 ifi) would be in

service by imid 1965. By that time further new generating capacity would be

required in service to satisfy the demand in the supply area, which comrises

the central and southern part of the State of Minas Gerais, the State of Sao

Paulo and part of the State of Rio de Janeiro. The studies also show that

Local expenditures are here converted to dollars at the approximate free

market rate of Cri 130 US$ 1.



after 1965 major and rapid develoment of the hydro potential on the main

rivers in the area oulC be necessary, nvolvin; ve,- hia caacitr

miassion to bring the adcitional power anL ener gy to -e1 loanb centers.

Sound development, both technically anc oconomi. call-, 41 n ly be assue,

however, if all the utilities concernea coo rLe in utu-re ne

generation anc tU-ranm - ~of e2--arsicn recroirecf Co -ieet the future noCs,

an i - the of a joint under the leacership of the

ational uevelopment Council is being disccusseL ith the Government.

The Electricity Reaons -overning rates in razil are such as to

assure ac'equate revenues to Fuirnas irrcsp,.ctive of th_ acua VOLIc of sales.

The pornitted retu-r is b'sd on t-o histcoric cost of ases, hoever, ana

with the rapid depreciatio o crueiro, b ae no a
tive for the inves r raz an or foreign capital. Th;s -

tive ior the invetmen-o" ae D-rrwih hefuur sun

difficulty in raising mor c oulc seriousl, inter_re with the future sound

develonment of the electricity sul industry in razil. t bill now before

Congress would per'it the neriodc revaluation of assets to alo, 3or ranou c

in the purchasing power of the cruzeiro and this should be 1resso through

as quickl, as pocsible. The Goverrimentrs assurance that it -il -o -in

its power to expedite the legislation would be a condition of effectiv-eness

of the loan.

The future financial -osition of the Furnas Company has been cons (ered

over the first 10 years of its co nercial operation on the assu ation ,at

it would earn revenues assessed in accordance with th cureeiu t hn

The estimates show that the Company would be financiallP sounl e-i u LtIcr

one stage only or the corclete project in service. Uit period i ca

ting, debt service coverage would erage 1.8 t h perilo2 thie

debt/equity ratio wouli fall from 6v/32 in 19 3 to 50/ r in 1 .7 a the

complete project in serice, ceot service coverag. 7oUld avrage 2.0 and the

debt/equity ratio would be 73/27 in 1963 ceciingIr to 53/b. in 1972.

The report concludes that the project is sound and, s:2bject to satis-

factory assurances on tie points enumerated in -aragraph 66 of Chtcr V!,

suiitable for a 1ank loan eqaivalcnt to r73 million. Havi nn re-,ard to the

nature of the project, a loan 2perio of 25 years would be appropriate with

repayment starting after 5 years.



I. INTROLUCTTION

The Bank has been asked to lend '73 million to help finance the first

stage of the Furnas hydroelectric project on the Rio Gende in Brazil. The

location of the project is showm on the rap at the back of this report which

also shows the areas of supply of the utilities in central-southern Brazil.

The project would have an ultimate capacity of about 1.100 1K2, of ':rhich abcut

h60 IO7 would be installed in the first stage, and its output would be purchased

in bulk by various utilities in the States of Sao Paulo and Minas Gerais.

2. Luch of the preliminary design work and geological studies were done by
Cobast, the management ccmpany of Brazilian Traction, and aetailed specifica-

tions for the civil wcrks contract were prcpared in the autumn of 1957 by the

consultants, International Engineering Inc. of San Francisco. In April 1958
a Bank mission went to Brazil to appraise the project.

II. THE BORRCWETR

3. The borrower would be the Central Eletrica de Furnas S.A., which would also

construct, c-n and coerate the project. This company was registered in Rio de

Janeiro on February 28, 1957 and in accordance with Decree 41.019 (inex 9)
was granted r. 30 year concession in July 1957 to utilize hydraulic pcwer from

the Rio Grande at Furnas Rapids.

h. Furnas ' shareholders and their ultimate participations in the common and

preferred stock are as follows:

Common Participating
Stock Preferrd 5toc2k

National Economic Development Bank 2/ 51.0-
Centrais Eletricas de. Uinas Gerais, CEIG 2 25.0 25.0

Sao Paulo State Decartment of Water &
Electrical Eneray 2 15.0

Sao Paulo Light Company h/ , - 5o.6

Companhia Paulista de Forca e Luz 5/ 9.h

100.0 100.0

1/ Government controlled.
2/ Controlled by the State of IDinas Gerais - CEIG has received an IBRD loan

for $7.3 illion (Itutinga 76-BR).
3/ The State of Sao Paulo throug7h the Department of Water & Electric Energy owns

the majority of the shares of USELPA, an IBRD borrower under Loans 93-BR

(Salto Grande) and 187-BR (Jurumirim) totalling $23.h million.

!/ Controlled by Erazilian Traction, to which the IBRD has already made loans

totalling $10. miillon (11-BR and 95-BR).
V Controlled by aMerican and Foreign Power.
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5. It is intended that the capital will be 50% common and So% preferred stock
and that subscriptions will be made in the above proportions to a total of

Cr/ 6 billion fo-r the first stage of construction. The preferred stock does

not carry voting rights and the Federal Government, through the BNDE, therefore

has a controlling interest. At December 31, 1957 subscribed capital amounted

to Cr/ 775 million common and Cr4 775 million preferred, or a total of

Cr4 1,550 million. Of this Cr4 701. 2 million had been paid up.

6. This is the first time that official Brazilian agencies have entered into

a joint venture with private foreign-owned power companies. Three of the four

entities joining with the Brazilian Government to finance and own Furnas are

already directly or indirectly IBRD borrowers. Together they own 91% of the

preferred stock and L9% of the common.

7. The Deed of constitution of the Furnas Company lays down that the electri-

city produced by the Company will only be sold to the above shareholders. It

also stipulates that 50% of the output will be assured for supply'in the State

of Minas Gerais and 50% for supply in the State of Sao Paulo, but clearly, if

the pattern of demand necessitated a departure from this, suitable arrangements

could be made.

8. The Board of the Company comprises three full-time executive directors and

four part-time members: the President is John Cotrim, formerly with CELIG and,

the head of the power section of the Development Council; the Tschhical Dirxrtor

ls Flavio Lyra da Silva, who is- also a member of the administrative c-oncil -f

CEMIG; and the Financial Director is Benedicto Dutra, also Director of Centr 1.

Eletrica do Piau, an associate of CE=IG. The four part-time members are

Lucas Lopes, Chairman, 'inister of Finance, Mario Lopes Leac, Presidem,

USELPA (State of Sao Paulo), lMauricio Chagas Bicalho of CEIIG and Joao ca Silva

Monteiro Filho of Brazilian Traction.

III. POCER MAPHET

General

9. The map at the back of this report shows the location of Furnas in rela-

tion to the principal supply systems in the States of Sao Paulo, Rio de Janeiro

and Southern Minas Gerais. As already mentioned, the output of Furnas can only

be sold to the shareholders of the Company which, in the case of the Sao Paulo

State, would include all electricity supply utilities in that State. Furnas

can therefore sell direct to:

The State of Sao Paulo

Sao Paulo Light S.A.
Usinas Eletricas do Paranapanema (USELPA) In the State of Sao Paulo
Cia Paulista Forca e Luz (CPFL) )
Cia Hidroeletrica do Rio Pardo (CHERP) )

Cia Eletrica de Minas Gerais (CEUIG) - In the State of Minas Gerais



10. The Sao Paulo Light Company is interconnected with the Rio Light Company
(both Brazilian Traction subsidiaries) which is in turn interconnected with the

Companhia Brasileira de Energia Eletrica (CBEE - an American and Foreign Power

subsidiary) to the east of Rio de Janeiro. The area to which Furnas will

contribute will therefore include the supply areas of these eight electricity

supply undertakings, together with a number of smaller companies in inas Gerais

which receive bulk supplies from CEIG and other small companies in the State of

Sao Paulo which will receive supplies from USELPA, CHERP and from the Barra

Bonita hydro project (ultimate capacity 132 L7) now under construction by the

State of Sao Paulo. In the studies which follow the small companies in LLnas

Gerais (including the Cia Forca e Luz de Niinas Gerais (CFLMG), another sub-

sidiary of American and Foreign Power, which serves the city of Belo Horizonte)

have, together with CE7.IG, been labelled "Central and Southern ivinas Gerais,

and those in the State of Sao Paulo have been included under the headings
"USELPA", "CHERP" and "arra Bonit a" as appropriate. Electrically isolated

companies have been excluded.

11. Annex 1 cives the 1957 i17 demands, kwh supplies (including losses) and the

existing plant capacity for the area to which Furnas will contribute. This

shows that the aggregate demand in 1957 amounted to nearly 2,200 L-4 and that

the average load factor of the supplies was 61%.

12. The anproximate solit of the kilowatt hour sales into the various consurer

categories in 1957 is given in Annex 2. The table does not include the omana.e

companies for which the subdivision is not available but gives a good indication

of the relative proportions of the various categories in the area. It wll be

noted that the sales in the two categories, Industrial and Co=mercial, :~ninted

to nearly 60% of the total.

13. The largest industrial concentration is in the neighbourhood of the city

of Sao Paulo but industr is rapidly expanding northwards and in the State as

a whole agriculture is highly developed. In Linas Gerais, in the region around

Belo Horizonte, are the richest mineral deposits - of Brazil, including iron- ore,

manganese and Lauxite, and the mining and steel industries constitute the

region's chief source of wealth.

11. Soiae 78% of Brazil's industrial production, 69% of the chief agricultural

products and nearly one-third of the country's livestock come from the area 
to

be served by Furnas.

Growth of Demands

15. The estimated future demands are set out in Annex 3 for the years 1958 to

1970. The estimates for the Sao Paulo Light Company (line 1), the Rio Light

Company (line 2) and US3LPA (line 6) are those included in the Bank's recent

technical reports TO-163a (Brazilian Traction) and TO-158a (Jurunirim). These

were re-examined with the Companies concerned and the conclusion was reached

that they should remain unaltered. Estimates for the remaining five utilities,

CPFL and CBEE of American and Foreign Power, Central & Southern Minas Gerais,

CHERP and Barra Bonita, were prepared by the utilities themselves and were

accepted with the exception of CPFL, which had assumed a compound rate of grorth



of 13% throughout the period. This was considered to be a little optimistic
for the later years and the rate has therefore been reduced to 11% after 1960,
which is more in line with the other well-established utilities.

16. The compound rates of grovwth assumed are based on past experience, so far
as this is available, together with the immediate kncwn prospects of major
industrial developments. The rates of growth are as follows:

Sao Paulo Light 12% to 1961 and 10% thereafter

Rio Light 9.6% to 1961 and 8% thereafter

CPFL 13% to 1961 and 11% thereafter

CBEE 9%

Central & Southern Minas Gerais 11% plus individual metallurgical loads

USELPA 13.6% to 1966 (average), 11% thereafter

CIERP 12%

Barra Bonita 13.9%

17. The growths assumned for the first four of these utilities are based on
well-established long-term trends. The last four are relatively new unac
takings which should remove shortages of electricity and make possible ra1l-11
more rapid development than hitherto. ,Uith the exception of CEMIG, their
demands are at present small so that individual industrial loads can be
expected to produce high rates of growth.

18. It will be seen from Annex 3 that the total demand in the area to which
Furnas will contribute is expected to increase from some 2,500 15 in 1958 to
some 8,700 LTi in 1970, a total increase of about 6,200 1Y.

19. In practice there would be some diversity between the denands of the
various utilities but the daily and seasonal load patterns of the utilities
are very s-imiar and the diversity would therefore be small. In the considera-
tion of the generating resources which follows, no allcwance is made for the
risk of plant outage and such diversity of denand as there would be could be
regarded as a small provision against this risk.

Generating RFesources

20. . Besides Furnas, two other major hydroelectric projects are under construc-
tion. These are Peixoto of the Paulista Company and Tres .arias of CELIG, with
ultimate capacities of about 400 L17 and L80 _1i respectively. At Peixotc 80 E
of plant is already in service (two LO i;2V units) and a further 80 7 is on
order for commissioning in 1959. The initial installation at Tres LMarias will
comprise two 60 L units which are expected to come into service in 1962 and
1963 respectively. It would clearly be deCirable that these two stations, in
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addition to the plant already under construction by the various utilities,
should be completed in accordance with the present programs and this has been

assumed in the preparation of Annex ) which shcus the c enerating resources

expected to be available to eachiuti ity from 1958 to 1570. L , _5 the

surpluses and deficits resulting from the comparison of Annexes 3 and L are

brought together and this indicates the probable pattern of the future power
transfers which it vill be necessary to make. It also showvs that the output
of the first stage of Furnas is likely to be fully absorbed as it is built;

the second stage should follow Lediately on the first and not only would the

output of the complete project be absorbed by 1965 but further new projects
would have to be started early enough to bring additional capacity into service

by that year.

21. The transmission planned for the first stage of Furnas comprises high

capacity transmission lines to Sao .aulo (already interconnected with Rio de

Janeiro by a 230 KV line) and to the vicinity oBf elo Horizonte in the CEIIG

area. It will be seon from Annex 5 that the largest deficits must be exp-ected

on these three systems. By 1964 the deficit on the Rio Light system would

fully load the exid1ng 230 KV line between Sao Paulo and Rio de Janeiro.

The Rio Light systeL is the only one operating at a frequency of 50 cycles per
second (the remainder of the area operates at 60 cycles per second) and

additional freouency changers would be necessary to enable this line to be

fully loaded. The Rio Light Company will at some time have to face the cost

of a change in frequency and the Company have had this in mind for somic -cars.

all their modern plant being designed to operate at either frequency. ming

a changeover to 60 cycles per second, howeve. it culd seem that the Ccmpany
should plan to bring additional new plant into commission in 196h.

22. The last line of Annex 5 shows that, if the demands follow the present

estimates, the generating resources in the Furnas area would have to be increased

by a further 3,000 L7 by 1970. It is clear that extensive and rapid development
of the hydro potential of the-Rio Grande below Furns and Peixoro, and perhao
of the Rio Parana (into which the Rio Grande flows), will be required between

1965 and 1970 and that a major high capacity grid system will be recessary to

transmit the power and energy to the load centers. Any major transmission lines

planned now should conform with the ultimate pattern required and should be

designed to operate at one common voltage, which should be the highest practic-

able in the present state of technical kncwledge. The lines to be provided for

the first stage of Furnas are being planned with this in mind.

*23. The National Development Council keeps the future electricity requirements

of the country under review and has recently published its "program o targets"
which reviews the requirements of all the basic industries. The section dealing
with electricity supply ccipares the estimated demands up to 1966 with the

expected plant capacities, taking into account all the projects, incluaing
Furnas, Tres !Iarias and Peixoto, which are in haind or i mediately contemplated,
and concludes that further capacity will be required before the end of the

period.

24. With the exception of Furnas, which is the first cooperative venture of its

kind in Brazil, nei plant projects. are being promoted by individual utilities
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with the main object of supplying their own requirements and by State sponsored

organizations formed expressly to develop certain 
reaches of the main rivers

(USELPA, CIERP and "Barra Bonita") which the small companies operating in the

vicinity are not equipped to do.

25. At present, therefore, development is largely parochial and there is no

fully coordinated long-term plan for the development of electricity supplies

in central-southern Brazil. In view of the magnitude of the task ahead, joint

planning is now urgently needed and all the utilities concerned should cooperate

fully to ensure sound and economic development. Ylith full coordination it

would be possible to concentrate on the best projects and to build complete

stations, instead of following the present practice of providing the civil

works for a number of projects and installing plant piecemeal in each as

required to meet the local demand. This would reduce idle capital to a

minimum and ensure the best use of funds.

26. To this end the utilities should set up a joint planning board, preferably

under the leadershiD of the National Development Council. A fully coordinated

development plan slculd be prepared covering the additional generating and

transmission capacIljy required for the area as a whole over, say, 15 years and

this should be reviewed and extended periodically in the light of actual load

development. The joint plarning board should have the responsibility of

recommending to the Council each project to be put in hand, its timirg. the

arrangements for its construction and for its financing. Each project rculd,

of course, form part of the long-term plan of development.

27. A bill to establish a new Federal Agency - "Electrobras" - is under

consideration by Congress. Electrobras would be a stock company with the duty

of carrying out that part of the development of electricity supplies whch

would be the responsibility of the Federal Government. if this agency were

formed it wculd, clearly, have to play a part in any joint planning. t is

doubtful, however, whether it should be given the responsibility of organizing

and leading in this matter in view of its strictly federal responsibilities.

IV. THE FURNAS PROJECT

Development of the Rio Grande

28. The site of the project is on the Rio Grande in the State of 
Minas Gerais

about 320 kilometers almost due north of the city of Sao Paulo 
(see Iap at the

back of this report). The Rio Grande rises near the border between the States

of Minas Gerais and Rio de Janeiro and 19 km. above the Furnas rapids the river

is joined by the Rio Sapucai, of about the same size. The total catchment area

above Furnas is about 52,000 square kilometers. The Rio Grande for the greater

part of its length flcws approximately east to .west and it finally joins the

Rio Parana about 500 km. dormstream from Furnas.

29. Two hydroelectric stations have already been constructed on the Rio Grande.

About 180 kam. upstream from Furnas is the 25 MIV Itutinga plant of CEIG

(ultimate capacity 50 1I2) which the Bank helped to finance (Loan 76-BR).



100 km. downstream is the Peixoto station of the Paulista Comany (American

and Foreign Pcuer) which now has 80 1IL of plant nsta1led and wil have an

ultimate capacity of about 400 i2. A third station, Carargos, immedately

above Itutinga, is under construction. It will have a capacity of 10 I, and

should be commissioned in 1960. The total potential of the river, including

Furnas and the existing stations, is about 7,500 1-Y.

Description of the Project

30. The Furnas project will be large by any standards. Its total ultinate

capacity of about 1,100 L]W will be equivalent to half the demand in the supply

area in 1957 and will aoproach that of Kariba in Rhodesia (1,200 1j7). The

installation will comprise twelve 92 lai or ten 110 kZ generatg units, the

size depending on the weights to be transported over the Brazilian railroads.

The units will be vertical shaft i.achines driven by Francis turbines operating

with an average net head of 91 meters. The project will be constructed in tro

stages. The first, to which the present loan ~application relates, will

comprise the civil works and five 92 Li (or four 110 LI) generating sets.

The second stage is expected to follow quickly on the first.

31. The main dam 'ill be of the earth and rock fill type, 120 meters high.. and

500 meters long. The dam w:ill be slightly arched in the upstream direction

and will have a total volume of about 10 millicn cubic meters. The spIisay

will be excavated in the left abutment, where the rock is reasonabLy

and will be designed to pass 13,000 cubic meters of flood water per seco na

with a three meter reservoir surcharge. Between the spil iay and the n

dam a relatively small concrete dam (42 meters high and 225 meters lon

embodying the intake works will be constructed and steel penstocks wii SUpply

water to the open air type pcwer station which will be constructed irameiately

below. The Icyr voltage switchgear and the 13.8/380 KV unit transformers '1ill

be positioned on the power staticn platfcrr.

32. The high voltage transmissi on svritching station will be built on Sapo

island immediately dc;nstrean and it is planned to build 380 107 traw mission

lines to interconnect Furnas with $ao Paulo, the major load center 320 1,= to

the south, with Lafaiete, a saller load center 260 km. to the east (and 30 ..

south of Belo Horizonte), and with Peixoto, the Paulista Company's hydro

station 100 km. dconstream from Furnas. The general layout of the project is

shown on the sketch following this page.

33. The Furnas reservoir will have a surface area of about 1,330 square km.

and a usable storage of' 1L billion cubic meters with a draWtorwn of 16 meters.

it will extend some 2L0 1m. up the Rio Grande and about 170 km. up the Rio

Sapucai. The storage will be sufficient to provide year to year regulation.

It will also be necessary to construct a small earth dam 35 meters high to

seal off the reservoir frcm the upper reaches of the Rio num-i, one of the

tributaries of the Rio Grande, in order to prevent water from the reservoir

spilling over a lowr saddle in the hills into the Rio Sao Francisco. The

alternative to this small earth dam would be a very nmach more costly dam

across the saddle. The local authority have undertaken to deepen the cut

across the saddle to ensure the free flow of the upper Pium-i into the Rio

Sao Francisco.
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Hydr-logy

3. River flows have been recorded since 1930 at Sao Jose da Barra, a few
kilometers upstream from Furnas. Dry periods occurred in 1933 and 1934 and
from 1952 to 1956 inclusive. Examination of rain gauge recordings indicates
that the last previous prolonged dry spell was about 50 years ago. It was,
however, much less severe than the 1952 to 1956 dry period. Based on the
1952-56 dry period it is estimated that the minimum annual energy production
at Furnas would be h billion kwh. The average annual output is expected to
be 5.7 billion kwh and, with the large Furnas reservoir, this could be closely
maintained in all years except during a severe prolonged dry spell. VWith only
the first stage in service the estimated average annual output is 3.2 billion
kwh.

35. The largest flood on record occurred in 19h7 when the maximum daily flow
at Furnas was about 6,600 cubic meters per second. In 1929, however, a more
serious flood occu-red in which, although the peak flow was less than in 197,
the duration was much longer. It is understood that at that time there was
heavy rainfall covering the whole of the catchment area for several weeks and
that the damage caused was severe, bridges being carried away and many houses
destroyed. Another major flood occurred in 19C6 but no measurements were then
available from which the flcv at Furnas could be assessed. It was, however,
no more severe than the 1929 flood. Based on this experience, the spillway is
being designed to pass 13.000 cubic meters per second continuously with a
reservoir surcharge of three meters, at which level no land not covered by the
reservoir clearance will be flooded. Provisicn is also being made to permit
in emergency an additional two meters surcharge without damage to the d:am and
at this level the spillway would handle rather more than 15,000 cubic meters
per second continuously.

Present Status of the Project and Construction Schedule

36. The site has been extensively surveyed by borings. Except for the left
abutment and the river bed the rock is poor, much of it being highly jointed,
friable or weathered. The two diversion tunnels, each 13 meters equivalent
diameter, will therefore be driven in the left abutment and the spillway,
intake works and powerhouse will also be located on this side.

37. Bidding for the civil works contract was invited on an international basis
and the contract has now been placed with George Vimpey, of England, in
association with the Brazilian firm Construtora Nacional S.A. The contract is
on a target price basis and is satisfactory. Vork started on the
diversion tunnels in June 1958.

38. The management of the Furnas Company has been drawn from the electricity
supply industry in Brazil and is composed of men with extensive experience in

this field. They are fully competent to organize the construction of the
project and its subsequent operation. The International Engineering Company
of San Francisco have been appointed consultants for the work and have estab-
lished an office in Rio de Janeiro where the bulk of the design drawings will
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be prepared. Cobast, the management ccmpany of Brazilian Traction in Brazil,
have been engaged to supervise the work on site on behalf of the Furnas
Company. These arrangements are satisfactory.

39. Over the last 12 months good site service roads have been constructed
and the permanent buildings ccoprising the camp, stores and maintenance depot
are nearing completion. A road bridge is under construction to give access
to the right bank. About 1,200 men are engaged on this work and will te
transferred to the construction of the project in due course.

40. In the reservoir area about 1,800 square km. of land and nearly 1,700
houses have to be purchased. Two field offices, one at Guape and one at
Alfenas have been established to serve as headquarters for teams engaged on
survey, valuation and negotiation of purchases. A detailed aerial survey
has been completed, all properties have been listed and plotted, and the
detailed surveys of the individual properties are proceeding well.
100 kilometers of roads have to be relocated and two major bridges built,
one of which will be paid for by the State of iinas Gerais. All this work
is well prograeird and it is expected that it will be completed in phase
with the project ccnstruction so that the reservoir can be filled to schedule.
It is intended, hcwever, to obtain an undertaking from the Government
to give every possible assistance to avoid delays.

4i. The cost estimates also include provision for relocating 110 km. of the
Rede Mfineira de Viacao (State ovmed) railroad between Vargiha and Jurela.
The traffic cn this section of line is very small, however, and it is under-
stood that the section runs at a loss. -There is reasonable expectaticn,
therefore, that the section will be closed permanently and the relocation
avoided.

h2. Contracts for the main plant items are expected to be placed by the end

of 1958 or early in 1959 and it is planned to ccmission the first unit in
October 1962, the second in December 1962 and the remaining three units of
the first stage by June 1963.

Estimated Capital Costs

h3. The estimated costs of the first stage of the Furnas project are as
follows:
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Construction Cost FstiMates
(in millions)

Local Currency Foreign Currency Total Cost
Costs in Cr Costs in US2 Ln Cruzeiros

Land Acquisition 1 404 1 ,404
Civil Works & Construction

Equipment 4,428 l.8r 5,242
Plant and Equipment 388 18.9 1,428
Relocation of Roads,

Villages, etc. 820 - 820
Transmission System &

Terminal Substations 576 13.4 1,313
Provision for increases in

costs of labor and materials 2,801 __3 h,927

Subtotal 12,I)l17 49.4 15,134

Gon inIgene 873 3.3 1,054
Engineering, Administration,

Contractor's Fee 937 5.3 1,229
Interest during construction

and other charges 3,593 lhA4 L-385

Total 17,820 72.4 21,802

44. In calculating the total cost in cruzeiros shcan in the above table, a
rate of exchange of Cr4 55 to US: 1 has been used. This was approximately the
official rate applicable in :.ay 1-58 for the purchase of dollars for
expansion of electricity services.

45. In assessing the total cost of the Furnas project in terms of dollars,
however, it is more appropriate to use the free rate of exchange which in
mid-May was abuut Cr4 130 to the US dollar. At this rate, the total cost of
the first stage expressed in dollars would be $2 9.5 million, which is equiva-
lent to -o455 per KV; installed.

46. The dollar cost estimates for equipment and materials contain provision
for freight, insurance and erection at the site. Provisions for contingencies
and for cost increases have been :made as follcs:

Local Currency Foreign Currency
Contingencies:

(a) on Civil Works, Plant, and
Transmission facilities 10% 7%

(b) on Land Acquisition and
rehabilitation 15%

Provision for cost increases (per year) 20% 4%

Up to the date of placing orders.
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With these allowances, the estimates are considered reasonable.

47. The second stage of the project should follow immediately on the first and

the whole project should be in service by June 1965. Allowing for price
increases and contingencies as stated above, the estimated cost of the second

stage, including interest during construction, is Cr/ 5,073 million and
$55 million. The total cost expressed in cruzeiros using the special exchange
rate of Cr/ 55 = US$ 1 would therefore be Cr/ 8,075 million. Expressed in

US dollars, using the free rate of exchange of Cr 130 = US$ 1, the total cost

of the second stage would be m$9 illion and the cost for the whole project

$303.5 million. The estimated cost per kilowatt of the complete project would *

therefore be $276.

48. The dollar costs per kilowatt quoted above are probably high since the

use of the present free rate of exchange is not consistent w.ith the assimption
of 20% per annum increase in costs of labor and materials for the local currency

expenditures. Excluding the allowance for cost increases, the cost of tihe

first stage would be equivalent to 4%360 per kilowatt and for the complete
project 210 per klcvatt. Bearing in mind that the project will operate at

high load factor (abcut 60%) these costs are remarkably lcw.

49. The approximate rates of expenditures for the first and second stages are

shovn in Annex 6.

Economic Justification

50. In Annex 7 the Furnas project is compared with a thermal alternative.

The estimated capital costs of the thermal plant have been based on the

estimates for the two 125 X oil fired steam units now being installed at the

Piratininga station near Sao Paulo and the thermal efficiency assumed
corresponds to the expected performance of these units which will operate at

1,800 lbs. per square inch and 1,0000 F, with reheating to 1,0000 F. The fuel

costs and other operating costs of the thermal plant have been assessed from

the actual costs incurred with the existing plant at Piratininga. The capital
and operating costs at Furnas are the Furnas Company's estimates, excluding
provision for increases in costs of labor and materials.

51. The estimates indicate that with Stage I only of the Furnas project the

savings in operating costs would represent a return of about 9% on the

additional investment. This return would increase to about 17% for the

completed project. The additional expenditure is, therefore, clearly
justified. oreover, the completed project would avoid the importation of

nearly l- million tons of oil fuel in an average year.

52. Nearly 80% of Brazil 's industry is situated in the area to which the

project will contribute and the demand for industrial power and energy must
be expected to grow very rapidly, the intention being to substiture home-
produced goods for imported goods as quickly as possible. This development
is proceeding and includes the manufacture of motor cars, trucks and tractors

of various types, chemical production, etallurgical production, oil refineries

and many other branches of industry. In 1957 nearly 60% of the energy sales in



- 12 -

the area went to industry and commerce and this proportion may be expected to

increase in future. The Furnas project is therefore very important to the

development of Brazil.

V. FINANCIAL ASPECTS

Sources of Funds

53. The construction expenditures in the years 1958-63 inclusive, for the

first stage, in the years 1961-65 inclusive for the second stage, and the

sources of the funds, are estimated to be:

Expected Sources of Funds

1st Stage 2nd Stage Total

Foreign currency (millions) $ 72,hoo 55,000 # 127,00

Local curren- (millions)

Loans from the National
Development Bank (ENDE ) CrA 3,603 Cr/ 881 Crp h,84-

Loans from the Federal
Electrification Fund (FFE) 7,12 1,608 9,020:

Share Capital 6,805 - 6,805-

Retained Earnings 2,584 2,58h

Total Cruzeiro expenditure Cr4 17,820 CrA 5,073 Cr/ 22,893

54. Foreign and local currency costs of the first and second stages of the

project include interest during construction. The agreed total capital

contribution is Cr/ 6,CCO million and, according to the Furnas Company's

articles, interest cn the capital during construction will accrue at 6%,
amounting in total to Cr4 805 millicn. This will be credited to Furnas

shareholders by the issue of additional shares.

55. As a condition of effectiveness of the proposed loan, assurances regard-

ing the subscriptien and paying in of caoital will be obtained from the

shareholders. with the present regulations governing pcwer rates, houever,

it may be impracticable to obtain stronger assurances than expressions of

intent and the BILE will be required, also as a condition of effectiveness,

to undertake (a) to make good any shortfall of capital and (b) to cover the

remainder of the local currency expenditures for the first stage by long-

term loans from their ovn portfolio and from the Electrification Fund (FFE)

which they administer.
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56. In the event therefore there may be more participation by the Government

and less by the private companies than is envisaged in the present plans for

financing the project. This may be unavoidable but it would be desirable that

the share capital should not be less than the Cr4 6 billion at present contem-

plated and this point will be covered in the BNDE undertaking.

57. The proposed Bank loan for Furnas has, for the purpose of calculation,
been assumed to bear interest at 5y% per annum and to have a term of 25 years,

including a grace period of about 5 years. Amortization by equal semi-annual

payments of combined principal and interest is assumed to begin in April 1964

and end in October 1983.

58. The Company expects that the following conditions will apply to the local

currency loans: The ENDE loan would include an initial commitment charge of

1% of the whole lcan and woald bear interest at 9%. In addition, a commission

of 1% during the construction period and thereafter would be payable. The

FFE loan would have no ccomitment charge and would bear interest at 8%. The

term of the ENE lan would be 20 years and that for the FFE loan 25 yearc.

Each loan wou'c be amcrtized by equal annual payments after a five year period

of grace. The ENL. wishes to have security for its loan. Satisfactory
security for the Eank loan would be a condition of effectiveness.

59. Annex 8 shcas a breakdoan of equity participation throughout the period

19570to 1964 when it will be finally raised to Cr4 6 billicn, comprising three

million coumon shares and three million preferred shares, each with a par
value of Cr/ 1,000. The relative particination in each category of stcc by
the five shareholders is given in paragraph h of Chapter II of this report.

The preferred stock has preference over the ccmmon as to repayment of capital

(liquidation) and is entitled to cumlative dividends at the rate of lC% per

year starting with the date on which the installation goes into effective

production (assumed in this report to 'oe 1963). The cumulative feature does

not become effective, however, until the first fiscal year in which net profits

allca the payment of 10% on the preferred shares.

60. The participation of the BNDE will be made with resources of the Federal
Electrification Fund in accordance with Article 7 of Law No. 29h4 of
November B, 1956 which provides that the correspcnding shares will be trans-

ferred later to Electrobras -i and when that agency cones into being (see

paragraph 27, page 6). The Fund is expected to have ample resources for this

purpose.

61. CEMIG's participation is to be made vrith the State of Minas Gerais quota
of the Federal Electricity lax (Imposto Unico de Eletricidade) - 60% of which

is distributed among the States (see paragraph 66) - supplemented by resources

from the State taxes allocated for electrical development and from its own

operating profits.
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62. The Department of Water of the State of Sao Paulo also plans to meet its

commitments to Furnas with resources of the State of Sao Paulo's cuota of the

Federal Electricity Tax supplemented by funds from the State taxes allocated

for electrical development.

63. Although there are no definite plans for the financing of the second stage,

the assumptions shown in paragraph 53 have been made by the Furnas Company in

order to obtain a proper evaluation of the Company's future financial position

It will be noted from the table that, of the total estimated cruzeiro expendi-

tures (Cr/ 5,073 million) for Stage 11 of the protect, rather more than half

would be provided from revenue.

Electricity Ee.ulations in Brazil

6h. The Regulations at present governing electricity supplies in Brazil are set

out in Decree _'1.019 which was issued in February 1957. A smnmary of the main

provisions of this :ecree is given in Annex 9. As regards rates the Regulaticns

are in principle good, the perpissible revenues covering all costs, including

provision for "amrtization"l/as well as depreciation, and providing a 10%

return on the investment.

65. The rate base, hcvever, is assessed from the historical cost of the asset-s

and, with the cruzeiro depreciating at about 20% per annum, public utilities -re

not attractive for the investment of either Brazilian or foreign capital.

Regarding the latter, forein investment registered -rith SULD (SuperintenCencia

da Moeda e do Credito) is entitled to a return of 8% in cruzeiros. Until August

last year the special rate fixed by the Government (at present about Cr4 52 =

TJS$ 1) applied to the conversion of the return into dollars but this privilege

was then removed and foreign currency remittances must nav be purchased at tne

free market rate of exchange (about Cr/ 130 = US$ 1 in lay 1958).

66. To provide for expansion of electricity supply cervices a tax is levied by

the Government on all electricity consumed. 0% of this tax is deposited in a

Federal Electrification Fund (established in August 195L) and the remaining 0%

is distributed among the various States. The tax mnounts to 20 centavos per kwvh

on domestic and comercial supplies and 10 centavos per krh for industrial

supplies, the latter decreasing as the proportion of the electricity supply costs

to total industrial production costs increases, and reaching zero wnen the pro-

portion amounts to 2^5%. In addition, customs duty equivalent to 0.51 of the

value of all imported goods except fuel and lubricants is credited to the Federal

fund, together with 45 of the total revenue from the Federal excise tax on goods

sold on the home market. The money in this fund is at present administered

by the National Development Fank and it is understccd that 'leans are mace for-

a maximum term of 25 years, w.ith an interest rate of 8%.

67. Annex 9 also summarizes the present provisions regarding concessions.

The Furnas concession, granted for a 30 year period by Presidential Decree in

l/ This provision for "amortization" is intended to pay off the whole investment

over the concession period. It is not based on actual debt repayments. (See

paragraph 11 of Annex 9.)
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July 1957, must in due course be evidenced by a contract to be signed by the

Division of ,aters and by the Furnas Company. The ,cunrj has connlied with

the requirements of the law by submitting full details of the Furnas scheme

to the Division of Waters and it now rests with the Division Of' aters to

prepare the concession contract. There is no cerofanty ahen this wIll be done

but delay in doing so would seem advantageous snce the period of' the conces-

sion will start only when the contract is signed. The Company intends to

apply for an extension of its 30 year concession period to LO years but,

without this extension, a 25 year period for a Bank loan (which would seen

appropriate in the case of Furnas) would be well within the conc ession period.

The concessionaire apparently has the right to choose whether the provision

for reversion of the prcrcrty to tho Etate at t end of the conces o veriod

will be with or without indemnity. It is evident -from reversion

without indemnity gives greater f eedom to the concessionaire to use retained

earnings and the Company intend to select this basis.

68. A bill is now before Congress which would provide for the revaluation of

assets to take account of changes in the purchasing power of the cruzeiro and

in addition might increase the maxiwm permissible return on the investent

from 10% to 12%. The main changes proposed in this bll are submarized in

Annex 10. There is at present no indication when this bill might becorte a

ana i revenue estimates in the financial studies includei this report eae

therefore based on the current regulations.

69. If this new bill became law the use of depreciation funds, as well as

reversion funds, for reinvestment would be subject to the approval of the

Government which approval, however, should be readily given.

Financial Forecasts

70. Statements of' earnings, estimated sources and application of funds, and

revenue cover f'or debt service for the years 1063 to 1972, inclusive, are

given in Annexes 11 and 12. These statements are based on the Coierolnh

estimates and are considered realistic. Annex 11 taes inteo consideration the

first stage of construction only and assumes that no further expansion

be undertaken thereafter. In Annex 12 it has been a that the Furnas

Company will be abl to complete the construction of both stages of the project

by the end of 1965.

71. Operating expenses are based on detailed forecasts and annual increases of

the order of 10" have been made to cover expecoed increases in price levels in

Brazil. The recent rate of price increases of' abcut 20% per ann ut has been

assumed to continue through the construction period of the project but it ias

considered unduly pessimistic to assume that the sei etigh rate would continue

indefinitely. The assumpntion of 10% after 1962 is of course arbitrary.

72. The Company will provide depreciation in accordance with the regulations

of Decree Ll.019 of February 26, 195 at the rate of % per annum on the

depreciable assets. This is not as high as ould appear at first sight, since

the depreciable assets represent only 4l- of tae total fixed assets for the

first stage and 57% in the case of the complete project.
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73. The Company has also assumed that "mortization" (sos footnrte page 1L) at

the rate of 3% ner annum on the total fixed assets, which is the maximum

permitted under .the regulations of Decree 41.019, will bc included in the

allowable expenses on v'hich its bulk supply tariff will be based.. . These quotas

are accordingly shcwn as expenses in the income statements.

74. Net income from operations for the first stage before making allocations

to the amortization reserve and before financial charges and provision for

legal reserve should average about Cr/ 2,500 rillicn between 1963 and 1972,

wvhich represents a return on average net fixed property (gross property less

depreciation) of about 11.7% per annum.

75. Net profits available for dividends for the first stage are expected to

average about Cr4 582 rillion betw en 1963 and 1972, equivalent to a return on

share capital of about 14.L%. The Company should be able to pay 10% dividend

on the preferred shares anc 12% on the comon from the first year of operation

in 1963. The Corrmany has assumed that in 1965 dividends would be increasd to

12% and 1L% respecively and that in 1570 dividends would be again increased

to 14% and 16% rc.uectively. This ray be too optimistic since it would

represent a i f idend pay-out (92% on a cumulative oasis).

76. Cash recenpts from operations for the first stage should cover debt service

by an average of 1.8 times, the range being 1.6 to 1.93, and this is satisfaccr.

77. In Annex 13 is given the pro-forma Balance Sheets for the first stage of

the Furnas project for the 10 year period 1963-72. Total long-term debt

expressed as a percentage of net fixed property (gross pz-operty less deprecia-

tion) should be about 72% in 1963 and would fall to 47% in 1972. The ratios of

long-term debt to equity are expected to be 68/32 and 50/50 in 1963 and 1972

respectivel y.

78. For the complete project (both stages) net income from operations, before

making allocations to the amortization reserve and before financial charges and

provision for -legal reserve, should average about Cr 3,305 million between

1963 and 1972, which represents a return on average net fixed property of about

11.6% per annum.

79. Net profits available for dividends are expected to average about

Cr 1,337 million between 1963 and 1972, equivalent to a return on share

capital of about 19.6%, and the Company should be able to increase its divi-

dends to 16% on the preferred shares and to 18% on the common by 1969.

80. Cash receipts from operations for the total capacity should 
cover debt

service by an average of at least 2 times during the 9 year 
period 196-72,

the range being 1.88 to 2.47 times.

81. In Annex 16 is given the pro-forma Balance Sheets of Furnas' total

capacity for the 10 year period 1963-72. Total long-term debt expressed as

a percentage of net fixed property should be about 7L% in 1963 and 55% in

1972. The ratios of long-term debt to equity are expected to be 73/27 and

53/47 in 1963 and 1972 respectively.
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82. Fromn the foregoing it is evident that the existing regulations governing

rates will permit the Company to operate under sound financial conditions.

VI. CONCLUSIONS

83. The Furnas project is technically and economically 
sound and is required

to meet the rapidly grcvring demand for electricity in central-southern Prazil.

The Furnas Company is under capable management and the arrangements made for

engineering the project are satisfactory. Existing Regulations governing

rates should assure adequate revenues to maintain the Furnas Company in a

sound financial position.

84. Subject to the points listed below, the project is suitable 
for a Bank

loan equivalent to $73 million. Having regard to the nature of the project

a loan term of 25 years would be appropriate with repayment starting 
after

5 years.

85. Assurances cn the following points are required before the loan would

become effective:

(1) The capital and long-term loans must be made available as required

for the expeditious construction of the project.

(2) The Company should seek to obtain the mraximum revenues permitted

under the relevant regulations.

(3) If the BNDE insists on security for its loan to the Furnas Company,

at least equal security must be given for the Bank loan.

(4) Every possible assistance should be given by the Government to

avoid delays in the purchase of properties in the reservoir basin.

(5) The enactment of legislation on the lines of the new bill nowiv

before the Congress, revising the regulations governing rates,

should be pressed through as quickly as possible by the Government.

86. The question of setting up a joint planning board, on which all the major

utilities in central-southern Brazil would be represented, :rill be discussed

with the Government and appropriate action urged.



ANNEX 1

FURNAS Area of Influence

System Reauirements and Existing Plant Caacity. 1957

System Requirements

Load Plant

System MXillion Factor Capacitr
FMIT Kwh

Sao Paulo Light 898(a) 5,243 67 990

Rio Light 544 2,868 60 650

Cia. Paulista F.L. 177 935 60 225

Cia. Brasileira E.E. 59 309 60 52

Central & Southern kinas Gerais (b) 380 1,770 53 377

USELPA(b) 40 175 50 40

P(b) 60 262 50 60

Barra Bonita( 30 130 50

TOTAL 2,188 11,692 61 2,424

(a) The Sao Paulo demand in 1957 was artificially low due to strikes. 1,000
MVI was exceeded early in May 1958.

(b) Accurate figures for the small companies included in these groups are not

available and the figures shown are, in part, e stirmated.
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FURNAS Area of Influerte

1957 Sales in Consumer Categories

Million Kwh

S. Paulo Rio CPFL CDEE CEiJIG CFLVG TOTAL

Consumer Classification Light Light
(a) (b) (c) (d) (e) (f) 6 ccmpanies

1. Residential 696 516 179 70 7 135 1,603

2. Commercial 569 552 87 32 3 59 1,302

3. Industrial 2,402 728 235 114 299 27 3,805

4. Rural - - 108 - 2 - 110

5. Street Lighting 45 90 - . - - 135

6. Cther Utilities
(Electric) 27 50 99 3 103 - 282

7. Public Authorities 162 206 102 37 5 32 544

8. Electric Traction 428 230 - - - - 658

9. Interdepartmental 7 29 - - 11 - 47

10. Associated Companies 168 8 - - - - 176

11. Others - - - - 10 - 10

TOTAL 4,504 2,409 810 256 440 253 8,672

NOTES (1) The above information is not available for the small utilities which will
take supplies from the UCSLPA, CHUIRP and Barra Bonita Systems, and for

the utilities other than CE=IG and CFLiG (Belo H-orizonte) in Central and
Southern iinas Gerais.

(2) Item 7 for comparies (d) and (f) includes urban electric traction.

(3) The total for 6 companies covers more than 90% of the area to which
FURNAS will contribute.



FURNAS Area of Influence

Estimated Pek Reguirements, 1958 to 1970 - Nil

Area 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

1 Sao Paulo Light 1,080 1,210 1,355 1,520 1,700 1,880 2,070 2,280 2,500 2,750 3,030 3,330 3,660

2 Rio Light 600 650 720 790 850 920 990 1,070 1,150 1,250 1,350 1,450 1,570

3 C P F L 200 230 260 290 322 357 396 440 488 542 602 668 741

4 C B E E 63 68 74 80 8' 94 102 111 121 132 144 157 171

5 Central & Southern Minas
Gerais 460 540 610 700 780 950 1,130 1,250 1,350 1,470 1,590 1,730 1,880

6 U S E L P A 65 77 87 96 111 126 144 165 180 200 222 246 274

7 C H E R P 68 78 89 101 115 132 150 171 195 218 244 273 306

8 Barra Bonita 34 39 44 50 57 65 74 84 96 109 124 141 161

T 0 T A L 2,570 2,892 3,239 3,627 4,022 4,524 5,056 5,571 6,080 6,671 7,306 7,995 8,763



FURNAS Area of Influence

Peak Generation Capabilities, 1958 to 1970 - NI*

System 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

1 Sao Paulo Light 990 9c90 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370

2 Rio Light 650 675 765 765 765 765 765 765 765 7C5 765 765 765

3 C P F L 225 305 305 425 545 545 545 545 545 545 545 545 545

4CBEE 52 74 96 96 96 96 96 96 96 96 96 96 - 96

5 Central & Southern Minas
Gerais 478 535 555 555 615 675 735 795 915 975 1,035 1,035 1,035

6 U S E L P A 74 100 100 185 185 185 185 185 185 185 185 185 185

7 C H E R P 60 74 123 137 162 186 186 186 186 186 186 186 186

8 Barra Bonita 30 30 30 96 162 162 162 162 162 162 162 162 162

T 0 T A L 2,559 2,783 3,344 3,629 3,900 3,984 4,044 4,104 4,224 4,284 4,344 4,344 4,344

* Based on existing plant p projects in hand (Mhay 195) plus expansion to ultinte capacities of FEIX0TO,3 &

TRES MARIAS hydro plants The capacity of Furnas is not included, •



FULAS Area of Influence

Power Surplus and (Deficit) Table 1958 to 1970 - F

Area 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

1 Sao Paulo Light (90) (220) 15 (150) (330) (510) (700) (910) (1130) (1380) (1660) (1960) (2290)

2 Rio Licht 50 25 15 (25) (85) (15) (225) (305) (385) (U85) (585) (685) (805)

3 C P F L 25 75 45 135 223 188 119 105 57 3 (57) (123) (196)

4 C B EE (11) 6 22 16 9 2 (6) (15) (25) (36) (8) (61) (75)

5 Central and Southern
Ninas Gerais 18 (5) (55) (15) (165) (275) (395) (!455) (435) (L95) (555) (695) (845)

6 U S LJL P A 9 23 13 89 71 59 11 20 5 (15) (37) (61) (89)

7 C h I R P (8) (4) 34 36 7 54 36 15 (9) (32) (58) (87) (120)

8 Barra Donita (11) (9) (1) 46 105 97 88 78 66 53 38 21 1

Surplus or (Deficit) (11) (109) 105 2 (122) (5Lo) (1012) (1467) (1856) (2387) (2962) (3651) (L14119)

FUE)NAS Capability 1460 736 1104 1104 1104 1104 1104 1104

Net Surplus or
(D0eficit) (11) (109) 105 2 (122) (80) (276) (363) (75?) (1283) (1858) (2547) (3315)



FIRNAS

Estimated Rate of Expenditures for First and Second Stases

(in millions of Cruzeiros)

First Stage 1957 1958 1959 1960 1961 1962 1963 1964 1965 Total

Foreign Currency"' - 810.8 1.522.4 896.3 389.9 239.6 123.0 - - 3.982.0

Local Currency 174.7 2.840.5 2.688.6 3.294.1 3.023.8 2.733.4 1.527.2 737.5 - 17.819.8

Total 174.7 3.651.3 4.211.0 4.190.4 4.213.7 2.973.0 1.650.2 737.5 21.801.8

Second Stage

Foreign Currency - - - - 649.4 931.0 613.9 509.4 298.3 3.002.0

Local Currency -- - 5.3 800.0 1581_.2 1.611.3 995.5 5.073.3

Total - - - - 734.7 1.731.0 2.195.1 2.120.7 1.293.8 8.075.3

Grand Total 174.7 3.651.3 4.211.0 4.190.4 4.948.4 4.704.0 3.845.3 2.858.2 1.293.8 29.877.1

U.S. converted to Cr$ at CrG.55 = U.S ?1. The estimated foreign currency expenditures, expressed in millions of

U.S.., would be:

Stage 1 - 14.7 27.7 16.3 7.1 4.4 2.2 - - 72.4

Stage 2 - - - - 11.8 16.9 1.1.2 9.3 5.4 54.6

Total - 14.7 27.7 16.3 18.9 21.3 13.4 9.3 5.4 127.0



ANEX 7

COIARISOT0 OF FL'KNAS 1!1TT- A TH7CljIW ALT=,-,ATT.A

(Costs expressed in millions of cruzeircs)

First Stage - h60 NO Complete Project - 1,100 U-

Furnas Thermal Difference Furnas Thermal Difference

1. Output, kwh millions 3,200 3 200 5,700 5,700

2. Capital cost 21 27,200 8,900 18, 300 39,4600 21,300 18,100

Operating costs:

3. Fuel 2/ - 1,630 - 2,910

4. Other 110 150 150 200

5. Depreciation 130 130 90 320

6. Total 2h0 1,910 1,670 3h0 3, h30 3,090

Return on additional investment (lines 6 and 2)

First Stage 9.1%
Complete Project 17.1%

Dollar expenditures have been converted to cruzeiros at the rate of

Cr/ 130 =US 1. The capital costs of th-e thermal plant (19 per K") are

based on the estimated costs of the two 125 !11 units now being installed at

Piratininga.

The fuel costs of generation by the thermal plant are based on the expected

thermal efficiency of the new Piratininga plant anI the present cost of heat

delivered to that statcn (Cr 50.35 per million Btu). It is believed that

this cost does not fully reflect the recent rapid depreciation of the

cruzeiro and to that extent the fuel costs are understated, favoring the

thermal alternative.

3/ Depreciation is calculated on a 5% Sinking Fund basis assuming 30 years life

for the thermal installation and 50 years life for the hydro installation.



FURNAS

Capital Subscription Statement
(in millions of Cruzeiros)

Shareholders 1957 1958 1959 1960 1961 1962 1963 1964 Total

National Development Bank 435.4 74.6 - 255.0 255.0 191.3 191.2 127.5 1.530.0

Centrais Eletricas de Mims Gerais,
CE4IG 83.8 166.2 250.0 250.0 250.0 187.5 187.5 125.0 1.500.0

Sao Paulo State Department of Water
& Electrical Energy 65.3 129.7 195.0 195.0 195.0 146.2 146.3 97.5 1.170.0

Sao Paulo Light Company 106.0 172.0 278.0 284.0 280.0 210.0 220.0 150.0 1.700.0

Companhia Paulista de Forca e Luz 10.7 11.3 22.0 16.0 20.0 15.0 5.0 - 100.0

Total 701.2 553.8 745.0 1.000.0 1.000.0 750.0 750.0 500.0 6.000.0

Cumulative Total - 1.255.0 2.000.0 3.000.0 4.000.0 4.750.0 5.500.0 6.000.0 -
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BRAZILIJN ELECTRICITY REGULATITNS

Decree L1.019 dated February 26. 1957

1. These Regulations are at present in force and cover development of

electricity supplies, concessions, technical standards of supply, tariffs,
accountancy and provision for reversion of property to the Union (or to the
State if the services are provided within one State and the river concerned
is under State jurisdiction) at the end of concession periods.

2. The Federal administration of electricity supply services is performed

by the National Council of aters and Electrical Energy and by the diater
Division of the National Department of Mineral Production of the Mi inistry of
Agriculture. The National Council has the responsibility for coordination
of development of hydro resources and electricity supplies generally,
maintenance of statistics, recoimrendations on taxation and international
matters affecting electricity production and supply and, when necessary, for
rationing schemes.

3. The later Division is responsible for the detailed implementation of the

regulations, including the fixdng of concession conditions and preparation of

concesd on contracts.

Concessions

4. Concessions are granted by Presidential Decree and must be evidenced by
contract. The normal concession period is 30 years and this starts when the

contract is signed. All the property acquired by the concessionaire for the

exploitation of the concession will revert to the Government at the end of

the concession period which may, however, be extended with the agreement of
the Government. (Art. 89)

5. The Reversion may be with or without indemnity. (Art. 90)

Reversion with indemnity

6. In this case the concessionaire will show in his accounts annual contri-

butions at the rate of 3% of the total investment in a Reversion Reserve and

will pay corresponding amounts into a Reversion Fund deposited with either

the Bank of Brazil or the National Economic Development Bank. (Arts. 33 and

170)

7. The Reversion Fund will earn Bank interest (which must also be credited
to the Reversion Reserve) but may only be used by the concessionaire with the

approval of the iater Division and then only for expansion or amortization of

loans for expansion. (Art. 33)

8. Any sums so used from the Fund will, of course, increase the investment.

Corresponding amounts will be segregated from the Reversion Reserve and this

segregated Reserve will not be deductible from the rate base (defined at the

end of this Annex). The rate base will thus increase by the amount of the
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reinvestment from the Funid. The money used from the Reversion Fund will
attract interest at 6,. repayable by the concessionaire. The interest will
be credited annually to the segregated Reversicn Reserve account and a
corresponding amount deposited in the Reversion Fund at the Bank. (Art. 35)

9. As the Reversion quotas cannot be used for amortization of debt incurred
in respect of the initial or existing installations, Reversion with indemnity
would be unattractive unless a large proportion of the capital was in the form
of equity.

10. At the end of the concession period the Governnent will pay indemnity
equal to the total investment at historical cost less the balances of the
Depreciation and Reversion reserves and the Profits Copensation account (this
account is explained later). After the indemnity has been paid anc, the
property has reverted, any balances remaining in the Reversion Fund and the
Profits Compensatioen Fund (both on deposit) will be freely available to the
concessionaire. (art. 91)

Reversion w.thout idemnity

11. In this case tie concessionaire must anortize the whole of the investment
over the concession period. For this purpose tie concessioneire will shnw in
his accounts agreed annual contributions, not exceeding 3 of the totFi envest-
ment (excluding any grants or consumers ' capital contributions) to an Aortiza-

tion Reserve. These amortization quotas may be deposited with one of the
Government controlled canks (referred to above) in which case the sums
deposited (the Amortization Fund) would earn Bank interest (which must also be
credited to the Amortization 17eserve). (Arts. 92, 169, 33)

Depreciation

12. Depreciation at the rate of 5% on all depreciating assets (except thermal
for which the rate is 65) is credited to a Depreciation Reserve, .'hich is
debited with the costs of replacements and renewals and with the cost of
removals (less salvage). (Arts. 168, 32)

Tariffs

13. These are fixed by the Water Division and are so designed that they cover
the costs of services incurred by the concessionaire, including a return on
the investnent. (Art. 16)

The costs of service comprise:

Operating expenses, including taxes, administration expenses,
welfare and electricity purchases.

Depreciation.
Amortization or Reversion quota.
10% return on the remunerable investment.
Excess foreign debt service due to revaluation of currency.

(Art. 165)
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14. The tariffs must be reviewed every three years having regard to the past
three years' results and to estimates for the next three years. Monthly
adjustments are made to cover variations in fuel costs and compulsory wage
increases. The adjustments for excess foreign debt service are made every
six months. (Arts. 172 to 176)

Profits Compensation

15. The differences between actual returns on investment and the permitted

return of 10' are entered in a Profits Compensation account. At each tariff

revision the balance is taken into account in fixing the new permissible
revenue. Each year sums corresponding to any credit balance in this account
must be deposited in a Profits Conmensation Fund at one of the two Government
controlled banks. Deficiencies in returns on investment may be withdrawn
from this Fund, and normally therefore the balances in the Fund and the
account should be the same. (Art. 162)

Availability of funds and reserves for reiLnvestnent

16. In the case of Reversion with indemnity the sums in the Reversion Fund

could be used for exoansion only if the Water Division gave its amroval.

As explained in paragraph 8 of this Annex, the concessionaire would obtain a

net 4i return on the amounts so used from the Fund.

17. In the case of Reversion without indemnity the ccncessionaire would
presumably agree with the ater Division an anortization quota sufficient
over the period of the concession to amortize all debt and buy out any share-

holders. The concessionaire would therefore have at his disposal any part
of this quota which was not required for amortization of debt. In this

case, however, the whole of the amortization Reserve is deductible from the

rate base and to the extent that the Reserve is not balanced by cash deposited
in a Fund at the Bank (which would be added to the rate base) the rate base

would be reduced. It follows that money invested from the Amortization quotas

would not increase the rate base and so would bring no return.

18. The depreciation quotas would also be available for expansion of the

utility but here again the whole of the Reserve is deductible from the rate

base so that reinvestment of the quotas would bring no increase in the rate

base.
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Rerunerable Investment

In the assessment of tariffs 2. 10 return is a-icred on the Pemunerable

Investment, which is the total original investcmentlat hietcrical cost (and

rate of exchange) wi-th the follcwing adjistnents:

Additions

1. Cash at Bank (not CLeposited in any Fund) up to the value of the

Depreciation Reserve balance.

2. Working capital (two months invoicing).

3. Value of stocks.

4. Amortization or PReversion Fund.

5. Proits Conpensation Fund.

Deducticns

1. Depreciation Reserve Balance.

2. Amortization or Reversion Reserve balance.

3. Profits Compensation account talance.

h. Balance of TJorks in Progress account.

5. Works for future use - while not earning revenue.

(Arts. 157, 158)

Interest during construction must be capitalized and will be included in

the total original investment (Art. 159). This includes interest on

amounts invested from share capital.



ANNEX 10

BILL
TO REGULATE THE FCO NIC

AND FTITANCTiPEL RlAT 2IN CC LLECTRITCAL UTILITIES

There are two versions of this Bill, the original, wuhich was introduced in

1956, and a substitute draft resulting from various committee discussions. The
original version is by no means clear and the substitute sets out to clarify

the issues. It is understood that there is opposition to each version and the

final Bill may differ considerably from each of the present drafts.

It is believed, hcwever, that the general provisions contemplated in the

present drafts will form the basis of the final legislation. Probably the
mechanics of applicatiom will fclloa clcccly the Docreo Ll.019, maintairing the
broad principle that any reinvestment from revenues should not result in any

increase in the tariffs.

The main changes from the provisions of Decree bl.019 are expected to be
as follcos:

1. The establishnent of Denreciation and Aortization Deposit Funds with

either the Bank of Brazil or the National Development Bank would be

comp-ulsory. Loney from the Derreciation Fund could only be used for

reinvestment with the aoroval of the Government. (The Amortization

Fund, however, could still be freely used for amrtization or

reinvestment.)

2. Every three years, or whenever the value of the cruzeiro changed by

more than 20% since the last review, the rate base would be adjusted

to allcv for variations in the internal purchasing pcver of the

crazeiro. The adjustuents would not be subject to income Tax.

3. The permitted return on the investment may be raised from the present
10% to 12,.

h. In cases where loans have been obtained from the National Development
Eank, the Bank of Brazil, the Electrification Fund, or in foreign
currency if guaranteed by the National Treasury or the National

Development Bank, additional amortization quotas may be allowed for

repayment of the debt. In such cases preference shares to the value

of the additional annual quotas would be issued each year by the

concessionaires to the public authority granting concessions. These

shares would be without vcting rights and would be entitled to a fixed

cumulative dividend at a rate equal to the permitted return on the

investment. The authority would have the right to sell the shares at

not less than par value and the proceeds would then be paid into the

Electrification Fund.



FORNAS

Forecast of Tncom Statement and Cash Flow far me First Stage only
(in millions of Cruzeiroe)

1963 l6 1963 1966 1967 1968 1969 1970 171 1972

1. Sales in Millions of fNH's 2.200 3.200 3.200 3.200 3.200 3.200 3.200 3.200 3.200 3.2002. Average rate per WH (Cr$) 1.26 1.26 1.26 1.18 1.18 1.18 1.18 1.18 1.18 1.12

Forecast Income Statelsent

3. Gross Revenu fron Sales 2.772.0 4.032.0 4.032.0 3.776.0 3.776.0 3.776.0 3.776.0 3.776.0 3.776.0 3.584.0
Cost of Operations:

4. Operating Expenses 262.2 263.1 286.5 312.3 342.5 374.0 408.7 446.8 448.8 535.05. D recation -331.5 414.0 450.0 450.0 450.0 450.0 450.0 450.0 450.0 450.0
6. o5bl6 Amortization Y 582.4 631.9 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0
7. Provision for Taxes - . 362.0 _53 623.6 46.4 _0 417.0 _4.3 421.0 _ 6
8. Total 1.176.1 1.671.0 1.944.2 2.039.9 1.852.9 1.888.5 1.929.7 1.978.1 1.973.8 2.05.69. Het LIcame from Operations 1.595.9 2.361.0 2.0W7.8 1.736.1 1.923.1 1.887.5 1.0846.3 1.797.9 1.802.2 1.525.410. Less: Interest on Proposed 01BRD Loan - 217.5 211.2 204.5 197.4 190.0 182.1 173.8 165.1 155.8

11. Interest on Other Loans - 6.2 03. _ 73.2 671.5 617.9 56421
12. Total Interest - 1.157.4 1.097.4 1.037.0 976 3 915.2 853.6 791.7 729.3 6U.313. Not Profit 1.595.9 1.203.6 990.4 699.1 946.8 972.3 992.7 1.006.2 1.072.9 859.114. Legal ResemV E7. 60.2 __ 35.0 _j. __§. 6  

49.6 53.6 .0
15. Balance Aailable for Dividends 1.516.1 1.143.4 940.9 ~~8 199.5 921~7 943.1 955.9 1,019.3 ~ 6~.1
16. Dividends: On Preferred Shares 340.3 340.3 400.3 408.3 408.3 408.3 408.3 476.4 476.4 476.417. On Coaon Shares _A8_ _0. 476.4 _ z61 5/45 5 .jV. i18. Total Dividends 748.6 788.07 884.7 8W4.7 884.7 884.7 1.020.9 1.020.9 1.020.9
19. Surplus 767.5 394.3 56.2 (--)220.6 14.8 39.0 58.4 (-) 65.0 (-) 1.6 (-)204.8
20. Culative surplus 767.5 1.162.3 1.218.5 997.9 1.012.7 1.051.7 1.110.1 1.045.1 1.043.5 838.7

Forecast Cash Flow
Receipts

21. Net Income from Operations 1.595.9 2.361.0 2.087.8 1.736.1 1.923.1 1.887.5 1.846.3 1.797.9 1.802.2 1.525.422. Depreciation Allokance 331.5 414.0 450.0 450.0 450.0 450.0 450.0 450.0 450.0 450.0
23. Amartization Allowance 582.4 631.9 65O -±_2 654.0 65'.0 _654.0 654.0 654.0 654,024. Cash Receipts from Operations 2.509.8 3. 3.191. 2,640.1 3.027.1 2.991.5 2.950.3 2.901.9 2,906.2

Borrowirg:
25. a) withdireals from proposed IBRD loan 123.0 - - - - ..- - -
26. b) withdrawals from local loans 642.2 - - - -
27. Share Capital 765.0 517.5 - - - -
28. Total Dorrowing and Capital 1.530.2 517.5 - - - - - - -
29. Total Receipts 4.040.0 3.924.4 3.191.8 2.840.1 3.027.1 2.991.5 2.950.3 2.901.9 2.906.2 2.629.4

Expenditures

30. Construction Expenditures 1.650.2 737.5 - - - - - - -
Debt Servie:

31. a) IBRD - Interest - 217.5 211.2 204.5 197.4 190.0 182.1 173.8 165.1 155.8Repayment - 113.4 119.8 126.4 133.5 140.9 148.8 157.1 165.8 175.1
32. b) Other Loans - Interest - 939.9 886.2 832.5 778.9 725.2 671.5 617.9 564.2 510.5Repayment - 611.0 611.0 611.0 611.0 611.0 611 0 611.0 611.0 61.0
33. Total Debt Service - 1.881.8 1,828.2 1.774.4 1.720.8 1.667.1 1.63.4 1.559.8 1.506.1 1.452.4
34. Legal Reserve 79.8 60.2 49.5 35.0 47.3 48.6 49.6 50.3 53.6 43.0
35. Dividends Payment s 70.6 __1i: 6 Vl .J 884 88,7 88. 1.020.2 1.020.9 .020.2
36. Total Expenditures 24.6 3.4,28.1 2.762.4 2.694.1 2.652.8 2.600. 4 2.547.7 2.631.0 2.580.63

37. Net Annual Cash Accrual 1.561.4 496.3 429.4 1146.0 374.3 391.1 402.6 270.9 325.6 113.1
38. Cash Balance - Beginning of Isar 341.2 1.902.6 2.398.9 2.82,.3 2.974.3 3.348.6 3.739.7 4.142.3 4.413.2 4.7388
39. Cash Balance - End of Year 1.902,6 2.398.9 2.828.3 2.974.3 3.34,8.6 3.739.7 4.142.3 4.413.2 4.738.8 4.851.9

40. Debt service Coverage (lines 24:33) - 1.81 1.75 1.60 1.76 1.79 1.83 1.86 1.93 1.86

41. Interest Coverage (limes 9+6:12) - 2.59 2.50 2.30 2,64 2.78 2.93 3.10 3.37 3.27

1_/ Msiaw permitted amartization quota at the rate cf 3Y per annum on the total fixed assets, which tie Company will include in its allowable expenses on %hich its bulk supply
tariff will e baed.

_2, At 4aj rate of 5%A on tns rat prof'it. up to a limit of 2(QA of the 'hAre CApital.



PUMAS ANNEX 12

Forecast of Inco state-'nt qnd Cac rl, w, for the Total Capaciy
(in mllions of Cruzeiros)

1.196 96 167 1968 1262 192 1971 19_2

1. sales in millions of EW's 2.200 4.400 4.600 5.750 5.700 5.700 5.700 5.700 5.700 5.700

2. Average rat, per .WH (Cr$) 1.18 1.18 .18 .97 .97 .97 •97 •97 •97 •97

Forecaet Income st.Atement

3. Gross Revenue fram 3ales 2,596.0 5.192.0 5.428.0 5.546.0 5.546.0 5.546.0 5.546.0 5.546.0 5.546.0 5.54.

Cost of 0Osat.t~ns.
L. Operating Expenses 262.2 263.1 315.2 358.6' 391.1 425.2 462.3 503.9 549.4 59
5. Denreciatien 454.8 647.0 790.0 850.0 850.0 850.0 e55.0 850.0 850.0 8o.
6. Alloabie Amortization Quot£./ 656.4 771.7 857.5 396.3 896.3 996.3 896.3 896.3 96.3

7. Provision for Teas - 276.1 7.7)5 06.2 82.0 5.0 370.0 8. 7.
8. Total 37.47 1.957.9 2.67.4 3.011. 2.932-9 2.99o.5 3.067.o 310. 2 3.175.7 3.2:..
9. Hot incem from Operat'na 1.222.6 3.234.1 2.753.6 2.534.9 2.613.1 2.549.5 2.431.4 2.425.8 2.370.3 2.K3,

10. less: ntoeet on Prposd ?RD Loan - 217.5 211.2 204.5 197.4 120.0 182.1 173.8 165.1 155

11. Interest on Foreign curmcy loan
2nd Stage - - - 165.2 160.4 159.3 15C.0 144.3 12.3

12. Interest on other loana - 99.9 9.2 91.8 936.3 92. 84.3 7722.46

13. Toal _nterest 1.157.4 1. 4 1.2.5 1.34.. 1.25.6 1184 .1.025.8

14. Not ?rfit 1.222.6 2.076.7 1.656.2 1.2-46.4 1.249.0 1.283.9 1.295. 1.319.3 1.342..5 1.359
15. Legal ReserveJ/ 61.1 13. 32.3 62 . 64.2 64.7 66.0 67.2 _

16. ralance avsalable for Divides 1.16l.5 1.r72.9 1.-73,4 1.-84.1 1.205.6 1.219.7 U.230.3 1.253.3 1.277.3 .2
17. Dividends: On Preferred oharev 340.3 340.3 476.4 476.4 476.4 276.4 544.5 544.5 544.5

1n o hm_, d 4,5 _ _5 2. 5 612.5 412.2
19. Total Dividends . 743. 1.320.9 1. 2.9 1 .02.9 i.020.9 1.170 1.157.0 1.157.0 1.1
20. urpl.u 412.9 1.224.3 552.5 163.2 184.7 198.8 73.3 96.3 420.3

21. lOnou ;ive surpla 412.9 1.637.2 2.189.7 2.352.9 2.537.6 2.736.4 2.609.7 2.906.0 3.026.3 3.150O

Fecast Cas1 Flyw
Receo'ts

22. Not. in2me from Opertion 1.222.6 3.234.1 2.753.6 2.534.9 2.613.1 2.549.5 2.481.4 2.4.25.8 2.370.3 2.3,
23. Depreciatio2 Aloacacs 454.8 647.0 790.0 850.0 850.0 850.0 850.0 850.0 852.0 S-1

24. Aortisation Allosrce o5. 1.. 771.7 57•5 1.. 196.3 896.7 896.3 896.3 96.
25, Cash RUeipta fro perations 2.333.8 4.t52.8 .401.1 4.281.2 4.359.14 4.295.8 4.227.7 4.172.1 4.4.9,

BorrowirZ:
26. a) witdraal from Pmroed rRD Loan 123.0 - - - -
27, b) rm F-oig Crency Loan for

2n.d Sage 313.9 509.4 296.3 - - - - - - -

28. o) withrmsls frm Local Loem 1.138.4 912.2 192.5 - - -

29. Share Capital 765.0 - - - -

30. Total borrcwio g and Capital 2.740.3 1.939.1 440.8 - - - - - -

31. Total Resipta 4.74.1 6.591.9 4.891.9 4.281.2 4.359.4 4.295.8 4.227.7 4.172.1 4.216.6 4.049

Erenditures
32. Construetion Mxpendituree 3.845.3 2.858.1 1.293.8 - - - - - - -

Debt Servicet
3. a) 2BRD - Interest - 217.5 211.2 204.5 197.4 190.0 182.1 173.8 165.1 155

gapaynemt - 113.4 119.8 126.4 133.5 140.9 148.8 157.1 165.8 175
34. b) Foreign Cur-c7 Loan, 2nd stage -

Interest - 165.2 160.4 155.3 150.0 144.3 138.3 132
Repaymt - 86.2 91.0 96.0 101.4 127.1 113.0 n19

35. ) Other loans - Interest - 939.9 886.2 918.8 986.3 920.3 854.3 7M8.4 772.4 656
Repamr.t 641.0 611.0 66q.6 79.8 749M 749.8 -49.8 749.8

36. Total !ebt dervie - 4.581.8 1,828.2 2.170.7 2.318.4 2.252.3 2.116.4 2.120.5 Z.254.4 1.2
37. Legal Reserve .61.1 103.3 F2.8 62.3 63.4 c4.2 64.7 66.0 67.2
38. Dividend Payments 7896 743.6 ,1.020.9 1,020.9 1.020.9 1. "20.9 1.1.57.2 1.157.0 1.157, .
39. Total &xpenditurve 4.T55.; 5.592.3 4.225.7 3.253.9 3.402.7 3.337.. 3.42.. 3.343.5 3.27.6 3.213

40. Not Oianml Cash Acerual 319.1 999.6 666.2 1.027.3 956.7 958.4 819.6 832.6 838.0 856
41. Cash Balance - Beginning of Tear 344.2 663.3 1.662.9 2.329.1 3.356.4 4.313.1 5.271.5 6.091.1 6.919.7 7.757
42. Cash Ba.lance - End of lear 663.3 1.662.9 2.329.1 3.356.4 4.313.1 5.271.5 6.091.1 6.919.7 7.757.7 8.593

43. Debt 3ervizo Coverage (lines 25*36) - 2.47 2.41 1.97 1.88 1.91 1.93 1.97 2.00 2.04

44. Intsrest Coverage (lines 8+6:13) - 3.46 3.29 2.66 2.61 2.72 2.85 3.00 3.18 3.39

NcTI. Coapardng line 30 and line 32, i is evident ts.t the C parTy has asused that the reinvestment fr sarning, will o a folose,
CrS 1.205 million in 1943, Cr$ 9l 10 ilo in 134, and Cr$ 803 :-ilon in 1905. The cash balane eown on lna 42 is moe than ,quired for working capital in thes
3 years and on tia beais of these eti..aes th. local. hor-o0ng could probably be further reduced by C4% 1.250 million approxiateiy.

Maxtam. permitted amortization quota at the rate of 3% per arnu n the total fixed asset&, which the Clpany will include in its allomable exooee on which its bulk sup0ly
tariff will be based.

2/ t the rate of 5% on the mt profit, up to a tlit of 20% of the share Capital.



FURNAS - First Stage

Pro-Forma Balance Sheets for the Years 196)-1972
(in millions of Cruzeiros)

1963 1264 1965 1966 1967 lj68 1969 1970 17 192

ASSETS

1. Fixed Assets 21,064 21,802 21,802 21,802 21,802 21,802 21,802 21,802 21,802 21,802
2. Less: Depreciation Reserve 332 746 1,1 6 1 616 06 546 24 3, 9 4,346
3. Net Fixed Asset' 20,732 21,056 20,606 2 19,706 19,256 18,806 18,356 17,906 17,456

4. Cash, Banks, and other Current Assets
Net 1,400 2,049 2,605 2,869 3,381 3,919 4,477 4,833 5,212 5,368

5. Blocked Account (Amortization Fund)-' 582 490 ___43 _ 222 23l. 35 _ --

6. Total Assets 22,714 23,595 23,624 23,354 23,326 23,316 23,318 23,189 23,118 22,824

LIABILITIES

7. Common shares 3,144 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403
8. Preferred shares 3,144 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403
9. Surplus 767 1,162 1,218 998 1,012 1,052 1,110 1,045 1,043 838

10. Legal Reserve 80 140 190 224 272 320 370 420 474 517
11. Equity 7,135 8,108 8,214 8,028 8,090 8,178 8,286 8,271 8,323 8,161

12. Amortization Reserve 582 1,214 1,86 2,522 3,176 3,830 4,484 5,138 5,792 6,446
Long-Term Debt:

13. Foreign Currency (Proposed IBRD
Loan) 3,982 3,869 3,749 3,622 3,489 3,348 3,199 3,042 2,876 2,701.

14. Local Currency Loans 11,015 10,404 97D 9,182 8 571 7,960 7,349 6,738 ' 16
15. Total Long-Term Debt 14,997 14,273 D 542 12,804 12___0 11,308 10,548 9,780 %0 8,217

16. Total Liabilities 22,714 23,595 23,624 23,354 23,326 23,316 23,318 23,189 23,118 22,824

17. Debt/Equity Ratio (lines 11 and 15) 68/32 64/36 62/38 61/39 60/40 58/42 56/44 54/4S 52/48 50/50

/ If the secorid stage were built, there would not be any cash accurmlation in this fund, since any excess of the cumulative amortization
quotas over actual debt repaynnt would be reinvested.



FURNAS - Total Capacity

Pro-Forma Balance Sheets for the Years 1963-1972
(in millions of Cruzeims)

1963 1964 1965 1966 1967 1968 1969 1970 1971 92

ASETS

1. Fixed Assets 25,725 28,583 29,877 29,877 29,877 29,877 29,877 29,877 29,877 29,877
2. Less: Depreciation Reserve ___45 1102 1j92 2,742 3,592 4,42+ _L2_2 6,142 6,992 7,842
3. Net Fixed Assets . 25,270 27,481 27,985 27,135 26,285 25,435 24,585 23,735 22,885 22,035

4. Cash, Banks, and other Current Assets
Net 724 1,828 -2578 _j6t 4 _ 10 655 7,489 _ 9,298

5. Total Assets 25,994 29,309 30,563 30,802 30,973 31,145 31,180 31,224 31,279 31,333

LIABILITIES

6. Common Shares 3,144 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,4037. Preferred Shares 3,144 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,403 3,4038. burplus 413 1,637 2,190 2,353 2,538 2,736 2,810 2,906 3,026 3,1609. Legal Reserve 61 165 248 -10 373 437 502 __68 635 _10. Equity 6,72 8,60 9,244 9,469 9,717 9,979 10,113 10,200 10,47 10,669

11. Amortization Reserve 656 1,428 2,285 3,132 4,078 4,975 5,871 6,767 7,664 8,560- Long-Term Debt:
12. Foreign Currency Loans 6,176 6,572 6,751 6,538 6,314 6,077 5,827 5,563 5,284 4,98913. Local Currency Loans 12,400 1270_1 l-282 11,613 10,864 10 114 9,364 8,614 _764 11514. Total Long-Term Debt 18,576 19,272 19,034 18,151 1717 1 9 14,177 i1 t;

15. Total Liabilities 25,994 29,309 30,563 3U,302 30,973 31,145 31,180 31,224 31,279 31,333

16. Debt/Equity Ratio (lines 10 and 14) 73/27 69/31 67/33 66/34 64/36 62/38 60/40 58/42 55/45 53/47
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