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CURRENCY. EQUIVALENTS

US$1 = New Cruzeiro $ (NCr$) 3. 22
NCr$l = 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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APPRAISAL OF THE PORTO COLOMBIA HYDROELECTRIC PROJECT

CENTRAL ELETRICA DE FURNAS S.A.

SUIiMARY

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.
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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$1 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 BORRCJTER

2.01 The Borrower would be Furnas, an autonomous Government corporation
established in 1957, and a subsidiary of Centrais Eletricas Btasileiras 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 wxhich controls the operaticn 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

Gentrais Eletricas de Minas Gerais S.A.
CEIIG 1.72 1.72

Departamento de Aguas e Energia Eletrica
do Estado de Sao Paulo - DARE 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 Directors
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 kOO 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 1 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 Guanabara, 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
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.



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.

3.0o 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. Wqhile 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 ER, 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$4O 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.



L. 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 Mw 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 of 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 Nw, 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.1/ 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.

1/ 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 wiould be the earth-fill dam
25 meters high with a crest length of 1,200 meters and a volume of 4,300,000
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 wJould 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/3L5 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:



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 4.9 - 4.9
Engineering & Other

Services 2.8 2.1 4.9 0.9 0.6 1.5
Contingencies 24.2 _ 24.2 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 2.1 0.6 - 0.6

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 1L.9 55.4 12.5 4.6 17.1

GRAND TOTAL 193.5 86.7 280.2 6o.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 26p 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. INo reimbursement would be made for expenditures incurred
prior to the signing of the proposed loan.

1/ Gates and similar equipment uhich would not be included in the civil
works contract and wphich 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 repeate:d 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 lowjest 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
surtax!/ (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 t;he 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.o6 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.
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7.07 The remaining twio 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 CDEE systems are forecast at nine per
cent and eight per cent respectively, which wouldL 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 nha
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
197h 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 1he 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.

7.14 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 7.14), 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 Government
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 4), 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.

8.0h 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 followis:

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%, 1L.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 FINAICIAL 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 MCr$)

Actuall/ Revalued 2Y
ASSETS

Fixed Assets

Fixed assets in operation 689,600 887,192
Less reserve for depreciation 62,138 67 420

Net fixed assets in operation 627,462 BTV,772
Work in progress 309,209 351,991

Total fixed assets 936,671 1,171,763

Current Assets 34,609 3h,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 369,713 153,143

Long-Term Debt 528,473 674,857

Current Liabilities 80,5933/ 85,87)2±/

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 Mr$3.22 to US$1.

3/ Includes NCr$12,902 long-term debt due within one year.
I7/ Includes NCr$18,180 long-term debt due within one year.
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10.04 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 ])ecember 31, 1967.

10.05 The official foreign exchange rate of NCr$3.22 to US$1 (see Annex
9, paragraph 4) although published on December 213, 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, 1L967 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 worlc 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-h74 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$h53.1
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.
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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 particulzr 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, arLd the plan for financing
this expansion program over the period are summarized 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$224.8 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 about NCr$250.8 million for interest charged to construction and about
NCr$32.0 million for increases in working capita]..
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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 687,342 34.8
Local expenditures 1,005,825 50.9

Total 1,693,167 85.7

Interest charged to construction 250,833 12e7

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 584,7 42

Amortization of long-term debt 344,089
Dividends 488,106
Bonuses 27,307

Total deductions 1,444,244

Net internal cash generation 474,279 24.0

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 shoarn. in the income statements,
Annex 10, about NCr$474.3 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
borrowmings and additional equity investment. Annex 13 shows a detailed
schedule of the estimated long-term borrowings aihich is summarized below:

Summary of Long-Term Borrowrings
(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 0.4

Total existing loans 476,005 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 Lcans

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 and one 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, 81g2 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 Develcpment 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$414.9 million. These equ'ity
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 amount;s 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 revaluaticn of assets. The average
rate per kwh is expected to increase again in 19369 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$74.2 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.
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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 209 1968



ANNEX 1

BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Generation Facilities

Date of Name Plate
Station Type Installation Capacity (Mw)

Furnas Hydro 900

Santa Cruz Thermal 1.968 160

Peixoto 2/ Hydro 1.968 250

Funil 2/ Hydro 1.969/70 210

Estreito 2/ Hydro 1969/72 1,050

Santa Cruz Extension 2/ Thermal 1.972/73 400

Porto Colombia Hydro 1973/74 360

Marimbondo - Hydro 1.975/77 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.

4/ In early planning stage.

July 10, 1968



ANNEX 2
BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Project Cost Estimate

Local Bank Local Bank
Financing Financing Total Financing FinkLcing Total

PORTO COLOMBIA W(DROELECTRIC 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 ,00 29,040 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 15,70C 870 6,000 4,870

Mechanical Equipment 1,500 900 2,400 660 280 740
10,000 h6,300 T50,300 3,100 14,98C lG o7,0

Engineering and Administration
Administration 15,700 - 15,7CO 6,870 _ 4,87C
Engineering and Other Services 2,600 2,100 4,90C 870 6(6 1.530

Contingencies - Foreign 2/ 5,900 - 5,903 1,830 - 1,3f
Local 18,300 _ 18,300 5,690 _ ,690

42,700 2,100 -b,0c 13 200 -7-oO 13,92G

TOTAL - BOilTO COL014BIA 146,200 57,300 203,500 45,0oo 17,8CC 63,200

TRANSMISSION

Estreito - Porto
Colombia 345 kv Line
Towers 20f. 3,200 1,400 60 1,COC I ,O0C.

Conductors 200 6, 80o 5,0CC Go 1,690 1,50,

Insulators ar.d Hardware SC 1,640 1,700 20 510 r30

Materials and Construction 1,98C - 1,9830 62; -
iliscellaneous 600 480 1,080 1)40 150 0

Engineering 100 - 100 30 -
Contingencies - Foreign 2/ 1,020 - 1,C2C 3n -3

Loc~al 660 - 460 140 -

6 -,6o'20 10,120 C T, 1,60 3,150 T C

Porto Colombia - Barretos
Double Circuit 130 kv Line

Towers 5C 1,800 1.850 20 555 70

Conductors 50 2,CCO 2,050 20 62C 646

Insulators and Hardware 20 580 600 10 18C 190

Materials and Construction 1,090 - 1,090 34c0 - 3V0
Miscellaneous 200 - 200 S0 - 60
Engineering 100 - 100 30 - 3C

Contingencies - Foreign 2/ 450 - 450 140 - 160
Local 220 - 220 70 - 70

2,1G 4,300 U37,57 690 1,350 2,00

TOTAL - TRANSMISSION 6,8oo 14,0 212300 2,10 4,500 6,600

TOTAL - PROJECT 153,000 71,800 22L,2800 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.

Septenber 13, 1968
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CENTRAL ELETRICA DE FURNAS S.A.

Actual and Forecast Sales D2mand

Recorded Sales

C o m p a n y Demand Contracted Demand Commitments (1)
Thousands of Kilowatts

1965 1966 1967 1968 1969 2.970 1971 1972 1973 1974 1975

Centrais Eletricas de Minas Gerais 13 10 33 8C 145 225 235 250 330 375 092

Light - Sao Paulo (2) 536 559 670 700 750 9CC 900 900 9CC 900 9CC

Light - Rio (3) - - 69 200 250 350 h50 570 690 t33 070

Cia. Paulista de Forca e Luz (0) - - - 70 90 120 140 180 220 27r C 20

Cia. Brasileira de Energia Eletrica - - - 65 80 90 105 120 135 15c 170.

Centrais Eletricas Fluminenses (5) - - - 10 15 20 30 00 50 C

Espirito Santo Gentrais Eletricos - - 5 2C 25 30 35 40 50 5 H

TOTAL SALES DEMAND _ 549 573 777 f1f15 1,355 1 735 1,695 2,100 2,375 2,
6
u0 0o 0

(1) Furnas contracted demand for the supply of the various utilities. The conitract year begins April 1st in
most cases at which time the demand for the following 12 months comes in f'orce. Furnas is obligated to seli
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 detsrmined 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 suibsequent years will be
set in 1969/70. Demand shown in 1972-75 based on median growth rate of it o Light estimatedl b'! Canambra study.
Eletrobras, Furnas and Rio Light have agreed that all additional power reqllired by Iio Ligrit in the future will be
supplied by Furnas.

(4) Eletrobras, Furnas, CESP and Paulista have agreed that Furnas will supply 75% of Paulista rrowtbh 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 :stimated Energy Sales (1)

1965 1966 1967 1946 1969 1970 1971 1972 1973 197L 19?5

Centrais Eletricas de Minas GeraiB 38 d1 113 356 673 1,079 1,222 1,2?5 1,631 1,{II 2,26d

Lignt - Sao Paulo 2,640 3,628 4,164 3,674 3,877 4,536 4,730 4,730 4,730 4,730 8,730

Light - Rio - - 96 941 1,249 1,710 2,236 2,380 3,471 8.161 4,917

Cia. Paulista de Forea e Lus - - - 135 473 ,;31 736 985 1,156 1,419 1,632

Cia. Brasileira de Energia Eletrica - - - 172 420 ;73 552 631 710 733 394

Centrais Eletricas FlumiLnenses - - - 26 79 LQC 158 210 263 362 42C

Espirito Santo Centrais Eletricas - - 1 79 125 L51 177 204 250 261 263

TOTAL ENERFY SALES 2,675 3,705 4,374 5,497 6,901 3,685 9,511 10,856 12,211 11,c36 15,114

(1) Based on contract damands, given on page 1 of this ani.eex, at contract load factor of 6c%.

July 2, 1968



BRAZIL: CENTRAL ELECTRICA DE FURNAS, S.A.
SYSTEM CAPACITY AND DEMAND
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BRAZIL:CENTRAL ELECTRICA DE FURNAS, S.A.
SYSTEM ENERGY CAPABILITY AND ENERGY DEMAND
(BILLIONS OF KILOWATT HOURS)
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NOTES: ANNUAL ENERGY CAPABILITY - System energy capability during driest year, Santa Cruz thermal station operating at 65% plant factor. z

ANNUAL ENERGY DEMAND - Total contract energy sales at contract load factor of 60% plus transmission energy losses and plant use. (R)IBRD-3938 x
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BRAZIL: FURNAS AND CEMIG
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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 producedl 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 kwuh for Porto
Colombia. This would involve operation at about the
firm plant factor of Porto Colombiia 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 29.4 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%.



ANNEX 9
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Tariffs

1. Regulations governing tariffs are contained in the Water Cobde
of 1934, subsequent amendments and decrees including decrees dated February
26, 1957 and November 4, 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 inf:Lation that occurred in Brazil.
The 1964 decree allows utilities to revalue thei:r investment to reflect changes
in price levels. The 1966 legislation made year:Ly 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 W4aters 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. WVithout 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 NCr$3.22 to US$1.

4. Tariff adjustments on account of reva].uation 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 inflat'cn
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 i.s 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 Jaruary 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 am!ortization.

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 irn 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 195h, 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 Mlinistry 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
the charge for service.



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Actual and Estimated Income Statements
(thousand NCr$)

Actual Estimatedll

Year Ending December 31 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Sales (million of kwh) 2,678 3,705 4,374 5,497 6,901 8,685 9,811 10,856 12,211 13,636 15,174
Average price per kwh (new cruzeiro) 0.01758 0.02217 0.02786 0.03351 O.Oh026 0.03279 0.0292 0.03067 0.02907 0.02635 ).02335

Operating Revenues 47,071 82,141 121,961 184,194 277,808 284.743 286.881 332,956 365,917 359.303 354,361

Opera=t Expenses
Operating excpenses 1,772 3,656 7,70C 24,073 29,070 33,200 40,156 53,162 54,965 57,100 58,100

Depreciation 10,944 19,210 26,101 45,238 67,173 70,010 72,708 74,517 83,494 83,810 83,982
Amortization 7,677 13,431 18,479 29,524 - - - - - - -

Income taxes 2,712 6,126 9,201 8,881 214,168 17,671 15,751 21,055 23,387 21,356 21,501
Dividend taxes - 779 1,462 2,298 2.496 2,71h 2,949 3,205 3.483 3,785 411

Total operating expenses 23.105 43,202 62,91,2 110,01T 122,907 123,595 131,564 151,939 165,329 165,051 167.697

Operating Income 23,966 38,939 59,019 74,180 154,901 161,1h8 155,317 181,017 200,588 194,252 186,664

Net Other Income 1,351 2,036 70

Gross Income 25,317 140,975 59,089 7b,180 151h,901 161,118 155,317 181,017 200,588 194.252 186,664

Interest Charges
Total interest - Annex 15 19,123 18,71X5 20,093 64,166 83,383 95,1.65 110,173 119,687 121,d69 120,637 120,195

Lees interest charged to constructions - - 6,380 .1,080 59,281 21,674 36,954 49,917 40.491 32.738 42,947

Net interest charges 19,123 18,715 13,713 23,086 214,102 73,791 73,219 69,770 81,378 87,899 77,248

Net Income 6,191. 22,230 h5,376 51,09l, 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 11,116 10,581 81,167 106,589 122,005 159,985 199,965 221,682

Total Surplus 7,375 23,783 51,955 62,21,0 181,3l,0 168,82h 188,687 233,252 279,195 306,318 331,098
Less: Prior year's adjustments 758 (807) 117 - _ - - - - -

Legal reserve 331 1,111 2,3b2 2,555 6,51.0 14,368 14,105 5,569 5,969 5,327 5,480
Dividends 3,733 1-,575 2'2,233 15,981 1.9,933 514,267 58,977 64,098 69,661 75,709 82,280
Bonuses 1,006 1,325 2,707 3,200 3,1.G0 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 ,553 797 11L6 10,51,1 81,i,67 106,589 122,005 159,985 199. %5 221,682 239.738
10

Times total interest covered by operating income 1.3 ?.1 2.9 1.2 1.9 1.7 1.1. 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%

1/ Estimates are based on a constant ezchange rate of NCr$3.22 to US$1.

September 11, 196d



CEtmiT , A 17t161H LI FURNAS S.A.

Actual urd Hstis.ated Balance Sheets

Actt~~~l (~thousand NCrP~) £stieatel/

1965 2/ 19in 3/ 7997 4/ hoT7 5/ 1968 1-969 1971 1971 1972 1973 197h 1975

ASSETS

Fixed Assets
?ixed assets in operation 330,273 1423,969 689,600) 887,192 952,377 1,767,707 1,8142,359 1,913,369 2,2141,1014 2,51-1,099 2,520,607 2,525,761

Less reserve for depreciation 1h7 33.800 62.138 67,1420 112,658 179.831 249.8141 322.5149 397.066 1480.560 56,7 6148.352

Net fixed assets in operation 315,903 390,169 627,1462 819,772 839,719 1,587,876 1,592,518 1,590,820 1,8141,038 2,030,539 1,956,237 1,877,1409

Work In progress 36,2146 115,145l 309,209 351,991 657,336 14,1 361.665 582,6147 503,7014 397.803 553,937 731,671

Total fi-xed assets 352.1149 505,620 936,671 1,1,71,763 1.1497.055 1.732.6914 1,9514.183 2.173.1467 2,3147.7142 2.1428.3142 2,510,1714 2.609.060

Current Assets
Cash 8,837 11,869 21,1,32 21,1432 21,911 63,533 7,515 11,1477 12,866 20,298 27,605 38,739

Materials and supplies 1,051 3,382 5,055 5,055 5,7114 10,606 11,0514 11,1480 13,147 15,o67 15,1214 15,155

Accounts receivaile 1,1432 2,312 6,022 6,022 11,689 17,651 26,6214 27,288 27,1493 31,908 35,067 314,433

Other 136 391 2.100 2,iJOC 14~1400 2,0 2.10 2.100 2,10 2,0 2.100 2.100

Total current assets 1-,5 17,956 314609 314,609 141,141 93.890 147,293 52,3145 55 .926 69,373 79,896 go42

Other Assets 1,001 1,326 7 1499 7 1499 7,149 7 1499 7 1499 7 1499 7 1499 7 1499 71499 7 1499

Total assets 3614,606 5214,900 978,779 1,213,871 1,5145,968 1,8314,083 2,008,975 2,233,31-1 2.1411,167 2,0,1 2,597.569 2,707.006

CAPITAL AND LIABILITIES

CapitLal
Share capital 67,379 155,000 300,006 300,000 1469,001 509,7114 553,961 602,0148 6514,310 711,109 772,838 839,925

Surplus 1,553 6,579 11,156 11,1146 10,5141 81,1467 1o6,589 122,005 159,985 199,965 221,682 239,738

Reserves,
Lega1 519 1,630 3,972 3,272 6,527 13,067 17,1435 21,510 27,109 33,078 38,1405 143,885

A ..rtization 10,137 214,216 146,686 57,205 81,729 81,729 81,729 81,729 81,729 81,729 81,729 81,729
Future capital Increase - - 7,713 85,6214 - - - - -

Other reserves 1514 167 196 196 196 196> 196 196 196 196 196 196

Total capital 79,722 187.592 369.713 1453,114 567.9914 686.173 759.910 827.518 92J2 1,026,077 1,1114,850 1,205,1473

Long-Tens Debt - Annex 12 270,696 305,014 5141,375 693,037 9114,973 1,066,180 1,170,101 1,3214,959 1,397,628 1,382,22? 1,383,1314 1,396,7149

Less debt due within one year 9,1 8,660 12,902 18,180 20,967 32.128 143,232 144,2146 57.5614 61.013 66,8114 75.151

Nyet iong-term dett 26,OLu8 296,318 526,a73 674o,55 0u,or,6e .- t,03,052 v,126,va,- .1,23,7, 5._2.IV.'-09 ______

Current Liabilities
Long-ter. debt due withsin one year 9,612 8,660 12,902 18,180 20,967 32,128 143,232 1414,2146 57,5614 61,013 66,8114 75.151

Accounts payable and accruals 6,1477 7,565 22,200 22,900 214,0145 25,007 26,007 27,0147 28,129 29,2514 30,1424 31,6141

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 27,5147
DIvidends payable 3,732 15,575 29,233 29,233 23,1450 25,1486 27,698 30,102 32,716 35,555 38,6142 141,996

Bonus payable I'0 1.325 2.707 2,707 3,200 3,140 3 3,6oo 3.60o 3.o 3.600 3,0

Total current Usibil-ities 23,800 140,920 80,593 85,871 83,968 113,858 122,196 125,080 114,7714 157,928 166.399 179.5935

Total liabilities 3614,606 5714,900 978,779 1,213,871 1,5145,968 1,8314,083 2 008975 2,233,311 2,1411.167 2,505211 2,9769 2. 707~~

Assetv test: Percentage of long-term debt including
long-term debt due within one year to
total fixed assets 76.95 60.3% 571.85 59.1% 61.1% 61.59 59.?R 61.15 59.5% 56.9% 55.1% 53.5%

I/ Estimate -5 hosed on coefficient applicable to Eece.ber 31, 1967 accoutc o a constant fn-'.eip cocharge rate of Ncr,i3.22 to US$1.
7/ b~ased on coefficient applicable tc lecember 31, 19614 accounts uns a f-celo7 ecchanve rI- a~f DCrSL.85 to 9191.

3/ ased on zoefficcent applicable to Lecember 31, t965 acaost- and u furs__s1 sIchanoc uo ,, Dfr'.. ' t, 31

laseA cc oceffici vs a ppli/abie to esme 31, 1766 s c r c,as6 . 52o f.822 to 11:51.
based sonc fIin applicable to f-ecebher 31, 156'1 ccct,mo foc v e3 t 0) t: r3C c51.

Septmb er 1I, ''



BRAZIL

CENTltAL ELETH1CA DE FIURNAS S.A.

Schedule of Long-Term Debt

(thousand NCr$)

Actual EatimateV

December 31 1965 2/ 1966 3/ 1967 h/ 1967 1/ 1968 1969 1970 1971 1972 1973 1974 1975

Local Loans

Eletrobras: Furnas Project 123,509 96,130 98,845 120,591 116,30G JJ,693 106,796 101,518 95,86o 89,753 83,194 76,106
Estreito Project 17,898 39,120 54,371 60,847 80,983 102,976 100,293 97,278 93.891 90, B5 85,oO 81,003
Funil Project - - 135,326 158,396 218,372 290,571 283,000 274,493 264,Y34 254,194 242,126 228,567
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 2,463 2,239 2,015 1,791 1,567 1,343 1,119
Oth ers5/ - - 36,119 39,1409 - - - - - -
Marimbondo Project - - - - - - 130,000 170,000 170,000 170,000 170,000

Total local loans ll,07 135,250 32,0027 3j0,584 416r965 508,956 493,54o 606,4/7 627,596 606,667 583,483 557,746

Foreign Loans

IBlD Loan No. 211-BR - Furnas Project 125,1,77 117,803 ', ,SF c6,66y 198,509 189,673 180,731 171,055 16°,818 149,979 138,510 126,37b
15I) Loan No. 403/474-BR - Estreito Project 153 5,510 21,211 32,OLG 157,704 209,930 279,375 286,556 290,766 280,784 270,238 259,081
AID Sanita Cruz Project - Stage I - - 24,975 35,949 h6,760 h3,750 40,740 37,730 34,720 31,710 28,700 25,690
AID Santa Cruz Project - Stage II - - 39,733 52,677 110,199 135,619 156,787 146,671 136,555 126,439
AID Furnas - Guanabara Transmission System 2,499 16,1,8 2l,i50 36,250 49,687 55,121 52,433 49,745 47,057 44,369 41,681 38,993
Suppliers Credit - Allmanna Svenska Elektriska

Aktiebolaget 160 -

Suppliers Credit a Funil Project - 1,051 1,539 5,615 3,7h3 1,871 - - - -
Proposed IBRD Loan - Porto Colombia Project - - - ?,130 10,912 37,782 63,588 68,359 71,8o6 69,891
Future foreign loan - Narimbondo Project - - 16.296 53.683 112,161 192,535

AoLt±zvLegAL tonJI ---r--' - ',7, - ',7 1X5 ,',04) 8___ 557,Z2 sia2) 71-C 77,I^3s' 15.9)3 _______ nO

Total loans 270,696 305,0o8 541,375 693,037 911,973 1.066,180 1.170.101 1,324,959 1,397,626 1,382,222 1,383,134 1,396,749

1/ Based on coefficient applicable to December 31, 1967 accounts and a foreigr. exchange rate of NCr$j.22 to US$1.
L/ Based on coefficient applicable to December 31, 1961, accounts and a foreign exchange rate of NCr$1.85 to US$1.
3/ Based on coefficient applicable to December 31, 1965 accounts a,,d a foreign exchange rate of NCr$2.22 to US$1.

B> Saoed on coefficient applicable to December 31, 1966 accounts and a foreign exchange rate of NCrS2.22 to US$1.
GCnverted into share capital in 1968.
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Estimated Source and Appli "tion of Funds Statements
(thousand NCr$)

Eight-Year
Total

Year Ending December 31 1968 1969 1970 1971 1972 1973 1974 197, 1968-1975

SOURCE OF FUNDB

Internal Cash Oeneration
Operating income 74,180 154,901 161,148 155,317 181,017 200,588 194,252 186,664 1,308,067

Depreciation 45,238 67,173 10,010 72,708 71,517 83,494 83,810 83,982 580,932

Amortization 29,524 -- - 29,524

Total internal cash generation 148.942 222,074 231.158 228,025 25',5 284,082 278,o62 270.646 1,918,523

Borrowings

Foreign Loans
IBRD Loans No. 403 171-BR - Estreito Project 125,658 52,226 69,145 16,100 12,645 _ - - 277,071

AID Santa Cruz Project - Stage I 13,821 - - - - - - - 13,821

AIT Santa Cruz Project - Stage II 39,733 L-2,944 57,822 25,120 21,168 - - - 156,787

AID Furnas/Ouanabara Transmission Project 16,125 8,122 - - - - - - 24,247

Suppliers Credit - Ansaldo San Oiorgio 4,076 - - - - - - - 4,076

Proposed IBRD loan - Porto Colombia Project - 2,130 8,782 26,870 2':,806 4,771 3,447 - 71,806

Future foreign loan Narimbondo Project - - - - 16296 37,387 58,478 80,374 192,535

Total foreign borrowings 199,.13 75.422 136,049 68,090 76,915 42,158 61,925 80,374 740,3h6

Local Loans
Eletrobras - Eetreito Project 20,136 21,993 - - - - - 42,129

Eletrobras - Funil Project 59,976 72,199 - - - - - - 132,175

Eletrobras - minor works - 2,560 - - - - - - 2,560

Eletrobras - Marimbondo Project _ - - 1300000 00 - - - 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.,07,210

Share Capital 43,968 40,713 44,24 48,087 52 56,799 61,729 67,087 414 892

Total Source of Funds 472,435 434,961 411,451 474,202 421,711 383,039 401,716 418,107 3,420,625

APPLICATION OF FUNDS

Construction Expendituree excluding interest
during construction - Annex 17

Foreign expenditures 192,385 62,325 117,656 60,921 6'',598 a2,158 61,925 80,374 667,312

Local expenditures 137.065 181,206 152,169 194,117 12t,277 81,445 70,979 59,567 1,005,825

Total expenditures 329,150 243,531 269,825 255,038 19c,875 123,603 132,904 139,941 1,69_,167

Debt Service

A.-ortiation - Annex 16 d8,180 20,967 32,128 13,232 4h,246 57,564 61,013 66,759 3hh,089

Interest - Annex 15 64,166 83,383 95,465 110.173 119,687 121,869 120,637 120,195 835,575

Total debt service 82,346 104,350 127.593 153.405 161,933 179,433 181,650 186,954 117,664

Increase or (Decrease) in Net Working Capital
(excluin csh

Accounts receivable 5,667 5,962 8,973 664 205 4,415 3,159 (631) 28,411

Materials and supplies 659 4,892 118 426 . ,967 1,620 57 31 10,100

Accounts payable mad accruals (1,145) (962) (1,000) (1,040) ('..,082) (1,125) (1,170) (1,217) (8,741)

Provision for taxes 545 (15,531) 6.178 1.574 (5,680) (2,741) 1.587 (628) (14.696)

Total increase or (decrease) in net
working capital 5.726 (5,639) 14,599 1,624 (4.590) 2,169 3.633 (2,48) 15,074

Dividenda Paid 51,727 47,897 52,055 56,573 61,484 66,822 72,622 78.926 488l16

Bonuses Paid 2.707 3.200 34000 3 -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) 179 41,622 (56,018) 3,962 -L,409 7,412 7,307 11,134 17,307

Cash Balance Beginning of Year 21,432 21,911 63,533 7,515 11,477 12,886 20,298 27,605

Cash Balance End of Year 21,911 63,533 7,515 11,477 1:2,886 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 1.4

sSept_mbr 11. 1968
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BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Con.truntimn Expenditure. Excluding L_erett During conntractionn
(touad ;MIrE)

Total
PRDJECTS 1968 1969 1970 1971 1972 1973 1974 1975 1968-1975

Foreign - - - - - - - - -
Loc.l ,5836 _ - _ - - - - 536

Total - - - - -

Estrelto

Estr.ito (Original)
Foreign 119,787 35,381 41,637 - - - - - 19t,it3
Local 69 918 4i 438 16,955 - - - 12b0:

Total 1.105 92 - _ _ _ _

Fstretto ( S & 6 Units)
Foreign 3,220 7,728 6,440 935 _ _ - 3
Local - 2 255 2.618 2 611 ----

Total 9 0 9 -3 -

Estreito (Additional Transmission)
Foreign _ 3,220 6,440 9,660 13,910 - - -
Local - 5,368 10,731 10,734 - -

Total 2 20 3 6(-,Cc

Total Ertreito
Foreign 119,787 41,821 55,805 16,100 11,845 - - - 21.8,,'o
Local 69,918 43 683 24 941 13 3L2 10 734 - -_ I';

Total 189, 705 e : 29__ _____ 2579 = = - FTFTs

3urnma-Oana ba r Tr,aamivelon

Foreign 16,125 8,122 - - - - - - 25,257
Local 4 837 2 761 _ _ _ 7,5'd

Total 7- _ = _ _ _ 1, 

Santa Cruz - Stage I

Foreign 13,821 - - - - - - - 1 , I1
Local 2 042 - -- - - _ _ ci;

Total - - _ _ _

Santa Croz - Stage II

Foreign 38,576 10,252 53,069 17,951 12,651 - - -
Local 2 325 17 498 24 382 44 013 27 977 _ _ _

Total Et t 5 5 52 =

Foreign 4,076 - - - - - - - ,7
Local 38 681 52 423 - - - - - - bl,1

Total 1;7r E915 - = _ _ = _ 0,152

Porto Colombia (Plant)

Foreign - 2,130 8,782 22,710 17,587 2,996 3,211 _
Local 25L30 12 868 335490 668909 23,226 6 525 740 Ii. ,od

Total 3 2,61 40,713 i 3,951 2

Porto Colombia (Transmission)

Foreign - - - 5,160 8,319 1,775 236 - 1,4 c
Local 1 893 3 786 1 083 - - o ?v

Total -_ -12 53 -

Total Porto Colombia

Foreign _ 2,130 8,782 26,870 25,806 5,771 3,447 71,dvt
Local 2 430 12 868 33 590 68 802 27 012 7 608 740 -

Total 7 77 79 _ -

Marimoondo (Plant)

Foreign _ 16,296 18,228 20,160 22,092 7(,17v
Local 1.022 35 547 56 513 63 349 58,943 56 726 0 628 16 956 32 t,61o

Total 1.022 63 39 75,239 .3 9 48

Marimbondo (Tr,nrission)

Foreign - - - - - 19,159 38,318 58,282 115,75:
Local _ 12,500 25 000 38 000 70,5Cc

Total - _ _ _ _ 31,659 63 318 9628 ___259

Total Marimbondo

Foreign - - _ - 16,296 37,387 58,478 80,375 1 2,5 5
Local 1,022 35 557 56,513 63,3b9 58,243 69 226 6628 54 956

Total 1,022 3 7 6,9 9 121 106 

Other Constructions

Foreign - - -
Local 9 974 26 426 12 853 5 611 4 611 4 611 4 611 5 611 72 2,2

Total _t 2'52 t 6 l2 Si0 :fl 56 ± U f _ 2,2

Total Construction Expenditures

Forvign 192,3pz 62,325 117,656 60,921 60,598 '.,153 61,925 81,377 6:7,822
Local 137,065 181 2(6 152 161 -I '2- 129,277 81 445 70 979 59 567 1 5 82&

Total 329, ' 2 ,';31 9,5 198,875 2303 1 13? 941

1/ Forecast based on a constant foreign exchange iato of N0:r3.22 to u151.

Septeerb 11, 1968



ERAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Interest Schedule
7thousaxtd NCrS

Rate of
Interest 1Yo8 .9tD 1970 1971 1972 1973 1974 1975

Local Loans

Eletrobras± Furnas Project (four loans) Various1/ 10,U412 10,025 9,61? 9,170 8,697 8,189 7,641 7,051
Estreito Project 13i 7,866 11,572 12,791 12,4L5 12,057 11,621 11,131 10,580
Funil Project 13 21,295 29,776 36,092 35,117 314,021 32,791 31,408 29,854
Santa Cruz Project - Stage I 10 129 127 123 120 117 112 109 104
Minor projectsj2/ 64- - 81 156 142 127 113 98 84
Guarantee charge - BNDE - 846 960 915 868 817 764 707 6147
Future - Marimbondo Project 13 _ - 11,900 19,500 22,100 22,100 2

Total local interest 14,5L14 52,51414 53,68 69,762 75,336 75,690 73194 _70,420

Foreign Loans-/

IBRD Loan No. 211-BR - Furnas Project 5-3/14 11,768 11,292 10,788 10,255 9,691 9,094 8,461 7,792
IBRD Loan No. 403/474-BR - Estreito Project Various 4,' 5,871 10,1405 13,6140 15,865 17,335 16,719 16,1145 15,539
AID Santa Crus Project - Stage I 5-3/ 9,Lh22 2,6145 2,1473 2,299 2,126 1,953 1,780 1,607

AID Santa Cruz Project - Stage II 6 1,157 2,692 14,753 7,169 8,517 9,256 8,6148 8,042
AID Furnas/Guanabara Transmission Project 51 2,100 2,919 2,995 2,8147 2,699 2,551 2,403 2,255

%n1 0rpli- Cfredit - Ansaldo San Giorwio 7 - 719 229 98 - - - -

Proposed IBRD Loan - Porto Colombia Project 6z 67 d98 l8t 3,1453 1,332 /,6i 4

Future - Marimbondo Project 6i - - - 530 2,2714 5,390 9,903

Total foreign interest 23,618 30,8391 35,776D 1 ILA223 146j79 47,4t3 149775

Total interest §L4L6 %3,33 5j,465 110,173 11),687 121,869 120,637 120,195

1/ Interest rate on two loans is dl and on remairing two loans it is 10%.
2/ Inter-American Development dank loan to Eletrooras reler; to rtrnas.
3 Foreign interest is based on a rate of exchange ol NCr$j.22 to US$1.
U! Interest rates: first tranche 51§%, second tranche o4, ano ;hiru -ranche j-

September 11, 1968



BRAZIL

CENTRAL ELETRICA DE FURNAS S.A.

Amortizarion Schedule
(thcusand NCr$)

Amortization
Period 1968 1969 1970 1971 1972 1973 1974 1975

(YearsT)
Local Loans

Eletrobras: Furnas Project (four loans) VariousV/ 4,287 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 Cruz Project 20 35 38 41 44 48 52 56 61

Others - Minor works_ 11 112 224 224 224 22lk 224 224

Total local amortization 17322 14,761 1506L16 17,8 18,876 20,929 23.184 25.737

Foreign Loans-,

IBRD Loan No. 211-BR - Furnas Project 20 8,160 8,636 9,11X2 9,676 10,237 10,839 11,469 12,136

IBRD Loan No. 1403/474-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 II 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

nh-pp-ers Cred-it. - Ansaido San Giorgin 13 - 872 1.872 1.871 - - - -

Proposed IBRD Loan - Porto Polombia Project 19 - 1,915

Future - Marimbondo Project4/ 19 - -

Total foreign amortization 13,858 116,712 26,164 25,370 36,635 37.829 41,022

Total amortization 18,180 20,967 32,128 h3,232 44,246 57,564 61,013 66,759

V1 Two loans amortized in 20 years and two loans amortized in 15 years.
2/ Inter-American )evelopment Bank loan to fUetrobras relent to Furnas.

3/ Amortization of foreign loans is based on a rate of exchange c. NCr$3.22 to US$1.

4/ Amortization commences in 1977.

eptember 11, 1968
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