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AID-DC/P-450 
June 17, 1966 

MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE 

Brazil - CCFBE: (Mascarenhas Hydro-Electric)SUBJECT: 

Attached for your review are the recommendations for 
authorization of a loan in an amount not to exceed $13,300,000 
'o Companhia Central Brasileira Forca Electrica ("Borrower")
 
to assist in financing the United States dollar costs of a
 

project for the construction of a hydro-electric plant at the
 
Doce River in the State of Espirito Santo,Borrower's site on the 

the construction of transmission lines and sub-stations, the 
improvement of related electrical distribution facilities, and 
related engineering services.
 

This loan proposal is scheduled for consideration by
 
at a meeting on Friday,the Development Loan Staff Committee 

June 24, 1966. 

Rachel C. Rogers
 
Assistant Secretary 
Development Loan Committee
 

Attachment s: 
Summary and Recommendations
 
Project Analysis
 
Annexes I-V
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HYDROELECTRIC PROJECT AND 
SYSTEM EXPANSION PROGRAM 

AND RECOMMENDATIONS 

1. BORROWER: fompanhia Central Brasileira de Forca Eletrica
 

2. GUARANTOR: ELETROBRAS 

3. AMOUNT OF A.I.D. LOAN: US$13.3 million 

4. TOTAL COST OF PROJECT: (US$ millions) 

Local Costs Foreign Exchange Total Cost
 

Mascarenhas Hydroelectric $ 21.6 $ 10.3 $ 31.9
 
Distribution System 9.5 3.0 12.
 
CEMIG Interconnection 4.6 - 4.6
 

•35.$ 13.3 

5. PROJECT DESCRIPTION AND PURPOSE OF A.I.D. LOAN: 

A. Mascarenhas Hydroelectric 

CCBFE will construct this hydroelectric project at the
 

Mascarenhas site on the Doce River in the State of Espirito Santo.
 

The plant will include three 38.5 Mw units, two of which are, 

planned for operation in 1971 and the third in 19T2.
 

The A.I.D. Loan would supplement ELETROBRAS and Company
 

funds in the financing of the Mascarenhas project. Specifically:
 

A.I.D. funds in the amount of US $10.3 will be utilized to
 

finance two 38.5 Mw units manufactured in the United States,
 

.as well as associated eqcjuipment, and engineering services.
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B. Transmission and Distribution System Expansion
 

The Borrower has embarked on an expansion and modernization
 
-program which will: (1) provide foi,- c r 6 

transmission lines and substations (1966-1973); (2) overhaul
 
and expand the distribution system (1906-1970), and (3) implement
 
a frequency conversion program (1966-1969). 'TFne A.I.D. Loan
 
will be used to finance the foreign exchange costs associated
 
with the importation of goods and equipment from the United
 
States.
 

Of the total loan of *13.3 million, ,,1.5 million will be 
utilized by Brazilian manufacturers to purchase imported
 
components from the United States using the Letter of Commit
ment procedure. The balance, $i1.8 million, will be for direct
 
procurement by CCBVE of U.S. equipment and services. 
OTHER FREE WORLD ,ITNAWCING: 

A. The IDB in a letter to AID/Washington, dated May 18, 
1966, indicated that they were not interested in the project. 

B. The Export-Import Bank has no interest in the project.
 
C. IBRD has no interest in the project.
 

PLACE OF MhE LOAN IN MhE PROGRAM: 

The project will provide the enzrgy base which in turn
 
will make it possible for a significant industrial expansion
 
to take place in the State of Espirito Santo. As such, the
 
project will contribute to industrial decentralization and
 
create an alternative economic base to the present obsolete
 
coffee economy upon which the State's activitynow rests.
 

STATUTORY CRITERIA: All statutory criteria have been
 
satisfactorily met (see ANNEX I).
 

ISSUES: None
 

COUNTRY CLEARANCE: COCAP has indicated approval of the
 
project.
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11. 	 RECOMENDATIONS: It is recommended that the subject loan 
proposal be authorized as follows: 

A loan extended to the Companhia Central Brasileira de
 
Forca Eletrica not to exceed $13.3 million to finance the
 
cost of (i) two 38.5 Mw uuits manufactured in the United
 
States, (ii) associated (lectri-l equipment, (iii) goods
 
and equipment imported fr,-m the United States to be
 
utilized in the transmission and distribution expansion
 
programs and (iv) U. S. consulting engineering services.
 
The following terms and conditions will be incorporated:
 

(1) Repayment will be made within twenty-four (24)
 
years from the date of first disbursement, including a
 
four- (4) year grace period;
 

(2) Interest at five and one-half percent (5-1/2%)
 
will be charged on the disbursed portion of A.I.D. loan
 
funds during the term of the loan, including the grace
 
period;
 

(3) Interest and principal will be repaid in
 
United States dollars, in semi-annual installments;
 

t (4) Supervisory engineering services will be con
tracted with a firm satisfactory to A.I.D., and under
 
approved A.I.D. conditions.
 

(5) All equipment, material, and services financed
 
under this loan are to have their sources and origin in
 
the United States of America;
 

(6) The two-step loan option will be offered to the
 
GOB, with repayment scheduled at forty (40) years including
 
a ten- (10) year grace period with interest at one percent (1%) during
 
the grace period and two and one-half percent (2-1/2%) thereafter.
 

(7) 	GOB approval will be required in regards to the
 
importation without restrictions of United States goods,

equipment and services financed under the A.I.D. Loan,
 
prior to disbursements
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(8) The Company will undertake to revalue its assets 
as a basis for rate adjustments in accordance with appropriate 
monetary correction factors as provided by Brazilian law. 

(9) And such other conditions as A°IoD. may deem
 
necessary.
 

12 PROJ*ECT COMMITTEE: 

Loan Officer 	 Edgar B. Howard 
USAID/B - ADCD 

Engineer 	 William Reed
 
USAID/B - ENRO 

Legal Officer 	 P. A. Hornbostel 
USAID/B - LGS 

Drafting Officers 	 Edgar B. Howard) ADCD 
William Reed, ENRO 

Approved by: 	 Philip Glaesner, LA/CD 
Jerome Levi~son, ADCD 
Dwight B. Johnson, ADCD 
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BRAZIL - MASCARENHAS HYDROELECTRIC PROJECT AND 
DISTRIBUTION SYSTEM EXPANSION PROGRAM 

SECTION I - PLACE OF THE LOAN IN THE PROGRAM 

In 1964 and 1965j A.I.D. made substantial investments in 
the power sector in Brazil. These .-aclude: (1) distribution 
projects in the two major urban industrial areas in Brazil. 
Rio de Janeiro and Sao Paulo; (2)major hydro and thermal
 
generation and transmission projects in the South Central region
 
in Brazil; (3) financial and technical assistance to newly-formed
 
State power companies in the frontier State of Matto Grosso and
 
the fast-growing State of Parana; (4)the major hydroelectric
 
project being undertaken in the Northeast of Brazil, Boa Esperanza.
 
The level of A.I.D. financing in this sector amounts to $137 million
 
out of total authorized loans of $241 million, as of May 30, 1966. 
Thus, the A.I.D. power program is extensive in coverage. More
over, power has dominated the A.I.D. project loan program. 

This situation is a reflection of a number of factors. 
First, the fact that there was a well-conceived investment 
backlog ready to be financed in the immediate post-revolution 
period. Second, a power plan for the South Central region 
establishing priorities had been formulated by a group of inter
national consultants under World Bank auspices. Third, the other 
international financing agencies had not yet determined their 
level of financing in Brazil. 

This situation has now substantially changed. In the past
 
18 months, the World Bank has invested over $200 million in 
power projects ia Brazil. The major hydroelectric projects in 
the South Central region now have their external financing 
largely assured. The next series of projects to cover the
 
power needs of the period. 1972 through 1975 will not require 
fund commitments until 1968. Within this context then, the 
A.I.D. power financing program assumes a much more limited 
role. Thus, in FY 66y A.I.D. authorized a $150 million program 
loan and expects to authorize approximately $80 million in new 
project loans as follows: 
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Mil 
onof Dollars
Agriculture
 

Feasibility Studies 
 20.0
 
Trans port ii.0
 
Water and Sewerage 20.4
 
Power 
 5.2
 

Total 

78.9
 

As the following discussion shows, the project is a part
of the program of one of the former subsidiary companies of the

American/Foreign 
Power Group in Brazil. 
These companies were purchased by the Brazilian Government and are now wholly-owned
subsidiaries of ELETROBRAS. 
 The project here proposed to be
Ffinanced is located in the State of Espirito Santo, a relatively

depressed area presently dependent on an obsolete coffee economy,
but,
one which has substantial growth possibilities
bilities are fundamentally based upon the fact that the port of
Tubarao, located close to Vitoria, capital city of the State, forms
 

These possi

a natural outlet for the high-quality iron ore deposits located in
the interior of Minas Gerais and transported to Tubarao by a
relatively efficient railroad network.
these possibilities As the discussion shows,
are already being realized. 
Important investments are being made or are in an advanced state of planning.
the development of this industrial complex, alternative economic
With


activity will be provided for the economy of the State. 
 Tis, in
turn, will lead to further industrial decentralization
clearly desirable in Brazil and possibly to a slowdown in the rate of
 

which is
 
migration of the underemployed rural population to the overly con
gested urban areas of Rio and 
 Sao Paulo.
alternative, however, presupposes 

The development of this an adequate energy base.project is designed to provide that base. 
 This 
In short, the Justification
for the project rests upon the growth prospects of the region that
the project is to serve. 
As the paper shows, these prospects are
soundly based.
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SECTION II 
 - THE BORROWER 

The applicant is the Companhia Central Brasileira de Forca
Eletrica, hereafter referred to as CCBFE, a corporation founded
for the purpose of providing electric power service (production,
transmission 
distribution and marketing) in the State of
Espirito Santo.
 

The CCBYE founded in 1927. 
,as a subsidiary of the American
& Foreign Power Co. Inc. until Noymber 12, 1964, at which timeit was acquired along with nine other AMFORP operating companies,
by Centrais Eletricas Brasileiras S.A. (ELETROBRAS).
is ELETROBRAS
a Federal Government corporation authorized to investigate,
study, finance, construct and operate electric power plants,transmission lines and distribution facilities throughout Brazil.
With the ten companies, ELE"ROBRAS also acquiredwholly-owned their mutually,service company, Companhia AuiliarEletricas Brasileiras (CAEEB). de Empresas 
managing the The role of CAEEB is thatcompanies ofas a group for ELETROBRAS. 
This managing
control is exercised by CA1EB on nine of the ten companies; the
remaining company being under juridical administration.
 

The total nui.er of individuals employed by CAEEBApril 1966 as ofwas 299, as follows: 

Department 

No. of Individuals
 

Administrative 

29
Accounting 

62


Commercial 
 5 
Engineering

Purchasing h0


53Legal 

20
Rate 

22
Transport 

14
Miscellaneous 

54
 

Total 
 299
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In 1964, A.I.Do made a US$ 20.4 million loan to ELETROBRASfor a 300 M4w expansion of hyd-oelectric generating facilities at
Peixoto. 
This loan was subsequently assumed by CAEEB and will
eventually be turned over to one of the operating companies,
Cia. Paulista de Forca e Luz. 
CAEEB management has displayed
competence in its supervision of the Peixoto expansion to date.
Consequently, 
we have good reason to believe that they can
successfully implement the proposed Mascarenhas project.
 

In accordance with its By-laws, the CCBFEs head office is
located in Rio de Janeiro, State of Guanabara, and is administered
by a Board of Directorsj composed of a president and four directors.
The present Board, elected in March 1965 for three years, includes:
Messrs. Leo Amaral Penna (President). Firmo Ribeiro Dutra,
Antonio Benjamin Jaques Horta, Luiz Burgos Netto, and Oswaldo
Adalberto Guimaraes. 
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SECTION III - DETAILED DESCRIPTION OF THE PROJECT 

A. ENGINEERING ANALYSIS 

Present System
 

(a) Generating Plants
 

Prior to its purchase in 1964 by ELETROBRAS, the Company
was unable to generate sufficient funds required for a long-term
expansion program. Consequently, CCBFE was limited to its 
50
cycle hydroelectric power installations at Jucu and Fruteiras,
constracted in 1909, 1924, 1928 and 1911, respectively. 
In order
to meet the increasing demand requirements of customers during
the 1949-1965 period, eight 1,000 Kw General Motors Diesel units
were installed, five located in Vitoria and three in Cachoeiro do
 
Itapemirim.
 

Due to the lack of firm power in this region, two
mixed-economy industrial corporations have been forced to install
their own diesel generators, which will provide them with an assured
although costly power supply; CFAV owns diesel units totaling
2,800 Kw, located in their steel mill in Vitoria; and CVRD put
in operation in mid-1966 four diesel units totaling 6,000 Kw,
located at their iron ore harbor works in Tubarao, near Vitoria.
 

The State government in 1956 organized ESCELSA to
initiate the development of hydroelectric sites on the Santa
Maria River in order to provide power for the State's central
region. Subsequently, the 50 cycle Rio Bonito and Suica plants
were constructed and went on stream in 1959 and 1965, respectively.
In 1960, CCBFE started purchasing power from ESCELSA to complement

the output of its own plants.
 

Due to the small watershed of the Santa Maria river
(5h2 and 804 Km2 respectively), the generation of the ESCELSA
plants is limited. 
Thus, even after the Rio Bonito plant went
into operation in 1959, diesel generation was still necessary

during dry periods. 
At present, with the recent inauguration
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of the Suica plant, and owing to 1965 having been a fairly wet
 
year, there has been little diesel generation. However,
 
intensive diesel generation will again be required in the dry
 
seasons of immediate future years if another source of hydroelectric 
power is not made available. 

The four hydroelectric generating plants in operation in the
 
CCBFE-ESCELSA system have an aggregate maximum peaking capacity

of 51,000 Kw and total estimated average capability of 180 million
 
KWH per year, as follows:
 

HYDROELECTRIC PIANTS 

CCBFE Jucu 2,200 Kw 
 13GWH/year

CCBFE Fruteiras 2,200 Kw 12GWH/year

ESCELSA 
 Rio Bonito 16,800 Kw 55GWH/year

ESCELSA Suica 30,000 Kw l0OGWH/year 

TOTAL 51,000 Kw 180GWH/year 

(b) Transmission System
 

CCBFE's main 33 Kv transmission system runs lengthwise

across its ccncession area from Vitoria in the north to the Paineiras
 
substation in the south, as indicated in Plate 7.
 

From the substations, which are joined by trunk
lines, 33 or 11 Kv feeder lines run to different towns or large
 
consumers. 
The total distance covered by the companyts trans
mission lines is 348 Km.
 

System Expansion Program
 

The system expansion program now planned will place

CCBFE on a sound basis by 1971. It compensates for postponed

improvements and expansion to meet current needs and system growth

and the accelerated industrial development in the area. This latter
 
is due primarily to the new harbor facility at Tubarao which
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has recently gone into operation.
 

The program being undertaken by CCBFE includes (I)
a transmission tie with C141G, (2) the proposed 115 Mw Mascarenhas
 
hydroelectric plant, (3) transmission and distribution improvements

and expansion and (4) converting the system from 50 cycles to
 
Brazil's standardized 60 cycles.
 

'The Project
 

Aid has been requested to assist in financing the 115 Mw
Mascarenhas hydroelectric plant and the transmission and distribu
tion improvements.
 

Mascarenhas Hydroelectric Plant
 

The Mascarenhas hydroelectric plant will be located on the
lower Doce River, slightly downstrean from the Minas Gerais-

Espirito Santo border. (See plate 7). 
 It is about 150 Km from
 
the mouth of the river and 110 Km transmission line distance
 
from Vitoria. 2
The Doce River basin covers an area of 74,300 Km .
 
Its discharge over 27 years of observation averages 927 m3/sec

and a minimum of 2C8m3/sec.
 

The dan will permit drvelopment of a net head of about 
19 meters. It 1-4l_ take the shape of an open "s" connecting the
banks and running across an island in midstream (See Dwg). An
 
overflow spillway with a capacity of 12,000 m
3 with ten taintor
 
gates will be built on the left side; a stretch of concrete

gravity dam is to 
cross the island in the direction of the river
 
flow. The powerhotneof the semi-outdoor type with water intakes
 
wi-l-o-cspy _the right side.,fThe dam is to be made of concrete
throughout. Rt will be 625 motors long and a maximum height of 
28 meters.
 

The reservoir will be small as 
this is essentially a
run-of the-stream hydro. Water will be backed up about 11 Km
 
with an average width of 300 meters at the 60 meter contour line.
 

It will be necessary io relocate about 6 Km of railroad
track and the construction of two small earth fill dykes (See 
plate 4). 

i/ Plates references are to Anne; II Table references refer to
 
Annex'IIunless otherwise specifically stated.
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FThe powerhouse will be designed for four 38.5 Mw Kaplin
 
turbine generator units with three units installed initially as
lpart of this project. A step-up substation will be built on the
right bank of the river immediately upstream for the dam. 
The
CEMIG to Vitoria transmission (described below) will connect'/through this substation and provide the means to deliver power

.into the system loan centers. 

Transmission and Distribution System
 

Improvements and expansion of the transmission and

distribution system is required. 
Surplus power in one area
 
cannot be delivered to a power-short area. Losses are high
and service is unreliable. rhe project includes some new
circuts, imroveit-s-toexisting circuits, 
 new substations
and expansion and improvements to existing ones. 
 The distribution system will be overhauled and expanded in the cities of/Carapina, Serra. Rraia, Vitoria, Cachoeiro do Stapemirem, 
Vila Velha, Cariocica and other commuuities.\ A breakdown of0Lne elements is shown in Annex IT, Plate 8 (Expansion Plan 
Schedule 1966-1970).
 

Included as part of these improvements will be the
changing of the system frequency from 50 to 60 cycles. The
plans include modifications to present generating stations and
substations. Surveys of customers ' installations, engineeringand design for the frequency change program are to be provided.
A new communications system is included for the power stations,
headquarters and key substations. 
Also equipment for the

general management and operations of the system, laboratory
apparatus, special tools and vehicles and a training program

for personnel will be provided.
 

One of the key i+ems for operations will be atransmission circuit connecting into the CEMIG system at

Governador Valadares and Vitoria. 
There is no foreign exchange
or AID financing on this item but it is part of the program.

It consists of a 250 Km 138 Kv line between Governador Valadares
in Minas Gerais and Vitoria in Espirito Santo. It will tie into the 
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CEMIG system at Governador Valadares and will pass the Mascarenhas hydro site to Vitoria. 
With this line CCBFE will
be able to obtain 50 Mw of power from CEMIG from 1967 to
1971 when initial operation of Mascarenhas is programmed.
 

Besides providing the interm power supply, this line
will tie the Mascarenhas hydroelectric plant into the system
load centers and will provide a means for exchange of power
with the South Central System through CEMIG.
 

Preliminary Planning and Feasibility Studies
 

The feasibility study, dated January 1966, was prepared by
Servex Engenharia S. A., 
a Brazilian firm of consulting engineers.
The report followed the outline and content suggested in the
A.I.D. Feasibility Guide. 
Working with Servex was the firm of
Economia e Engenharia Industrial S. A. (ECOTEC) who are economists of high repute in Brazil.
 

Servox used many available sources for detail and
support of their study. 
River flows and hydrology was available
from the Division of Water in the Ministry of Mines and Energy
which had maintained gauging stations on the Doce River since
1938. 
 The computer and network analyzer of CL4IG was used to
determine power flows and other information for interconnected

operations with CEM1IG and the .South Central Area.
 

The preliminary studies for choosing the site, the
study of alternatives and preliminary layouts were based on
maps from aerial photographs by Servicos Aerofotogrametrices
Cruzerio do Sul S. A. in 1961. 
A detailed topographic survey
of the project site was carried out by the engineer.
 

The Servex study was deficient in the benefit-cost
study. A fortunate coincidence developed in that Montreal
Engineering who have had responsibility in the CANABRA group
study of the power needs of the South-central region were
completing a section of their work and they had some highly
qualified engineers immediately available. 
The Borrower employed
Montreal to review the Servex study and prepare a 
benefit-cost
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study. 
This was done with the cooperation of ECOTEC and Servex.

The Montreal engineers were able to use their enormous background
of detailed economic, load growth and power engineering date
accumulated over the past three years they have been studying
the South Central Area. Included was detailed studies they had
already made of the Doce River and the Mascarenhas site. Estimates
and cost data were reviewed and verified or modified. The Geology
and site exploration were reviewed and verified. 
A report
dated April 1966 was prepared to supplement the Servex report which
included some recommended modifications. 
Montreal confirmed the

Servex findings that foundation conditions are unusually good.
They recommended however certain further investigation at time of
construction which USAID will require be carried out:
 

1. 
To control seepage, it may be necessary to provide

some upstream blanketing and a system of drains and

filters on the downstream toe of the dam.
 

2. There is some disagreement on flow data from the

different gauging-stations. Servex used the more
conservative data. 
Flows during the driest years

are 
about 3% less than Montreal has been using and

Servex's design flood condition is somewhat higher.

Additional readings and further examination at the
time of final design may permit a decrease in design

flood with a consequent saving in cost.
 

The transmission and distribution systems were studied
by Eletrotecnica Consultoria e Projectos Ltda (ELECTRA). 
Their
findings were incorporated in a report dated April 1966. it
 was prepared in close collaboration with the borrower's engineers.
This work was based on (1) 
a previous study for improvement in
the system and operation made by ELECTRA in August 1965 and a
transmission study made in February 1966 and (2) 
a preliminary
report on frequency conversion made by the State of Espitrito Santo.
This report provides the one-line diagrams, preliminary designs
of substations and maps with system layouts in sufficient detail
 
to develop cost estimates.
 

These studies have been made and reviewed and together
are in sufficient scope and depth to assure the soundness of the
conclusions, preliminary planning, engineering and cost estimates
to assure a technically sound project. 
Consequently, the provisions

of Section 611 of the FAA have been met.
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Site Selection and Alternatives
 

The Doce River is the major river passing across Espirito
 
Santo which has significant possibilities of development. Plate #1
 
shows the profile of the proposed river development. While Espirito
 
Santo is outside the South Central Area and the scope of the CANAMBRA
 
study because most of the sites are in Minas Gerais it was studied
 
in detail. Consideration for the initial development was between
 
120 Mw Oculos, favored by CEMIG and 115 Mw Mascarenhas. Oculos
 
had the advantage of seasonal storage and river flow control.
 
However, it is a costly project and would take about six years
 
to build. Mascarenhas with its more modest civil works could be
 
completed much more quickly ,t a more modest investment. Also,
 
in spite of limited water storage, its output operated with the
 
South Central tie through CDrIG would provide the requirements for
 
CCBFE. Therefore, Mascarenhas was selected for the initial
 
development in the Doce River with three 38.5 Mw units. A fourth
 
unit will be installed in the future, orobably with the construction
 
of the Oculos or Resplendor plants with large reservoirs for river
 
control.
 

After other hydro sites in Espirito Santo had been
 
investigated, it was found that Mascarenhas was the only one capable
 
of supplying the load at an acceptable cost. The surveys carried
 
out by the Power Study of South Central Brazil on the Doce River
 
likewise found it the best on that river. Thus, insofar as regional
 
hydro power is concerned, Mascarenhas is the best project to serve
 
the needs of Espirito Santo through 1976.
 

Energy and Capacity from Mascarenhas
 

The Doce River at Mascarenhas site suffers a considerable
 
rise in stage during the wet season and there will be a reduction
 
in plant capability at these times. This condition can occur
 
during January and February. In the dry season, this will not be
 
serious. On the basis of the highest stage on record, the following
 
shows the loss:
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Plant Capability 
- Mwat rated
No. ofUnits at Max. recorded
head 
 stage
 
2 


77.0 
 38
3 
 38
 
154.o 
 77
 

Under high water conditions it will therefore be

necessary to make up the deficit in peak capacity from other
sources. 
The tie with CE24IG will provide assistance up to 5o
1w which is adequate for load forecasts through 1976 after which

time one of the large storage reservoirs upstream would be
completed to provide river control. 
The capacity and energy
for the average water year are shown in Tables 8 and 9. These
were calculated from flow, head and power potential duration
curves which in turn were plotted on a hydrograph of flows by
month from 1937 through 1964.
 

Giving consideration to expected unavoidable losses such
 
as 
a failure to maintain headpond elevations or optimum loading
of units, the primary energy of the project is limited to 38
average Mw or about 340,000 
Mw hrs. per year based on natural
flow.
 

However, a unique situation exists by which Mascarenhas
can be credited with a very much greater capability.
transmission tie into the South Central System, the storage in
 
With the
 

the Tres Marias, Billings and Furnas 
 reservoirs plus other
large reservoirs being constructed become available to Mascarenhas.
During periods when the energy output exceeds the system requirements,
thA surplus can be delivered into the South Central System allowing
an increase in an equivalent amount of storage.
where there is During periods
a deficit due to high tail water, unit outage
or low river flowlthen power can be drawn from the South Central
System. For average water year with 3 units, the annual output is 817' GWR.
 
While Mascarenhas is relatively small compared with
 

South Central System, it connects into an area of CEMIG which is
electrically remote from power supply.
of stability for CEMIG in this area. 
It will provide a source
 

It will substitute for a time
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for CIG until Oculos is built. 

Technical Problems
 

The technical problems inherent in projects such as
 

this have been identified and examined. Where precise solutions
 

must await detailed design such as control of seepage and design
 

flood conditions, the more conservative solution has been assumed
 

to ensure adequate estimates and planning. No unusual or
 

unexpected conditions are foreseen.
 

However, a delay in funding from this proposed loan
 

could seriously set back the timing of the project. Construction
 

must be coordinated with river conditions.
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B. MARKET ANALYSIS 

CCBFE Energy Sales 

Service Area - Introduction
 

The presence of gold created the first significant influx
 
of population in the State of Espirito Santo in the 18th 
century. 
The depletion of these deposits stimulated iron ore

mining, agriculture, and liunbering, the latter supplying fuel
 
to the Vale do Rio Doce railroad and iron smelters. As the
 
soil south of the river has become exhausted, areas to the
 
north have opened up to coffee plantings, the principal agri
cultural endeavor. The population of the State, which
 
approximates two million, is still predominantly rural. In

1965, the population of the three largest cities of the State--

Vitoria, Cariacica, and Vila Velha--totalled less than. 
250,000.
 

The CCBFE's system, interconnected since 3.960 with that
of the Espirito Santo Centrals Eletricas S.A. (ESCELSA), 
serves the South Central region of the State of Espirito Santo. 
These two systems meet 90% of the State's energy demand south
of the Doce River. The remaining 10% are supplied by individual
 
generating sources, belonging to country authorities or small
 
companies.
 

Past Energy Consumption
 

The following two tables indicate the total number of 
customers as well as a classification of energy sales during
1965, and the 1960-1964 period. They show the relative 
importance as well as growth of industrial sales vis a vis 
other sales classifications to CCBFE, a factor anticipated to
be of increasing importance in the future. 
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CUSTOMER CLASSIFICATION--16 5 

Customer % of Total Sales Number of
Classification Consumed 
 Consumers
 

Induztrial 
 42.6 % 
 493

Residential 
 27.3 
 33,127

Commercial 
 14.2 
 5,794
 
Public Serv.
 
& Light 
 12.4 
 501


Other 

-_
 

100.0 % 39;915 
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CUSTOMER CLASSIFIC-MTION, ENERGY SALES. 

Energy Sales, H 
Publ.Serv. Total 

Year Customers Resident Commercial Indust. & Light Mlisc. Energy Sales 

1960 29,778 16,591 9,268 14,909 7,526 1,994 50,288 

1961 31,917 18,920 10,401 19,160 9,608 2,004 60,093 

1962 33,909 20,736 11,301 28,549 10,422 1,811 72,819 

1963 35,955 21,031 11,225 30,391 11,417 5,542 74,900 

1964 37,739 21,371 11,132 35,332 12,479 354 80,668 

Source: Company Records. 

TotS! energy sales increased 82.0% during the 1959-1964 period or 12.21 

annually, and 151-3% from 1955-1964, or 10.8% per annum. During these same periods, 
respectively, peak load growth was 90.7% or 13.8% annually and 154.9% or 11.0%per 
annum. It is apparent that the rate of growth of energy sales and peak load has beer 
greater in the more recent period.
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Load Forecast
 

CCBFE's primary load center, the Vitoria area, may be 
characterized as a relatively small one. However, recent develop
ments indicate that this situation may change significantly in
 
the relatively near future. 

A mixed-economy company, The Companhia Vale do Rio Doce 
(CVRD), is creating a modern, efficient port 10 kilometers north 
of Vitoria at Ponta do Tubarao. These docking facilities, 
which opened to iron ore traffic in April, 1966, will eventually 
be capable of handling vessels up to 100,000 tons. The CVRD's 
railroad connects this port with Brazil's extensive and high
quality ore deposits located in the "Iron Quadrangle" near 
Belo Horizonte, capital of Minas Gerais State. 

The ore deposits of this region are of two basic types:
 
(1) Hematite, having an iron content ranging between 6 4% and 69%, 
with very few impurities. This content makes these deposits
 
among the highest-grade ores in the world. Hematite occurs in tw
 
forms: compact and blue dust. Blue dust as well as iron dust
 
(fines) do not have the commercial value of processed compact
 
unless they are converted into pellets. (2) Itabirite, an iron
 
ore of lower grade(5%-50%)which requires special treatment for
 
use in metallurgical processes. The itabirite deposits are not
 
generally mined, due to the difficulties and cost involved in
 
their processing, as well as the availability of substantial
 
hematite deposits.
 

Sizeable quantities of fines are left as residue during
 
mining, transporting and grading operations. Several sintering
 
processes have been developed which can convert this residue into
 
pellets. World production of and demand fur pellets has increased
 
considerably in recent years, as their uniformity of size, porosity,
 
and high metal content raises furnace output by 20%, and reduces
 
the quantity of coke required by the process.
 

Currently, there is an over-supply of iron ore in the
 
world markets. What are Brazil's prospects for improving its ore 
exports to the major steel-producing nations, in the light of intense 
competition offered especially by Canada and Africa? They are 
favorable if the following factors are taken into consideration: 
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(1) The costs of preparing the ore for export must be reduced
 
through mechanization and the utilization of the latest
 
technology. (2) Transportation costs to customerst plants

must be lowered. This entails modernization and greater

efficiency of Brazil's railroads. In addition, ocean freight

costs can be reduced by chartering huge super-carriers as well 
as the utilization of modern loading/unloading systems, which 
will a~sure a minimum amount of time spent in port. Whenever 
these vessels 
can be employed to transport coal, petroleum,
 
etc., on their return voyages, the ore charges will be even
 
lower.
 

It should be recognized that distances and volumes
 
transported are not the only variables involved which affect the
 
economics of ocean shipping. Surely as important a considera
tion is the unit value of the cargo being carried. The high
grade ores of Brazil's "Iron Quadrangle" can clearly absorb
 
freight charges more easily than can inferior ores.
 

In short, this highly over-simplified presentation of the
 
prospects for a significant expansion of Brazil 's iron ore
 
exports is made with the following point in mind. A tremendous
 
potential exists at this time in the Tubarao port region for
 
the establishment of an iron-steel industry, 
 oriented towards 
exports. 
The single most important ingredient missing however
 
is a firm source of electric power. 

Despite the limitations imposed by this energy deficiency,
 
at least two large companies have made commitments to locate

pelletizing plants in the Tubarao port region. 
They are confident
 
that the power deficit in this area will be corrected in the
 
near future. 
Letters have been received from these companies

outlining their expansion plans 
and power requirements; these
 
are offered as,' hibits 1 and 2.
 

The Mascarenhas project is recognized as having the
 
capability and flexibility of meeting the current and future
 
energy requirements of industrial 
developments in the area. The 
Mascarenhas site is located just outside of the so-called
 
"Central-Southern region." Consequently, it was not originally

included in the survey of power resources undertaken by the
 

* For a more detailed discussion, see: Document of the Inter-
American Development Bank, CP/64/I:P-21 Rev., 28 October, 1964). 
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"Comite Coordenador de Estudos Energeticos da Regiao Centro-Sul,"
with the assistance of Canambra Engineering Consultants Ltd. 
However, as previously noted, the project was reviewed by

Canambra and recommended by them as the first step in the develop
ment of the Rio Doce, in their memorandum to the above Committee-
CAN/168, of June 4, 1965. 

The table below sets forth the Borrower's estimates of the
future requirements of the CCBFE-ESCELSA systems during the 
1966-1976 period. 
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CCBFE-ESCELSA SYST7.j R QUI?-.NTS - PO/ER - J 4 

1.ICCBFE (except large 

industrial, including 
losses) 

.166 

28 

1-967 

31 

1968 

35 39 44 

1971 

49 

__1970 

55 62 

_71974 

69 

1975. 

77 

1_976 

86 

2. Large Industrial
(a) CVRD 
(b) OFAV 

() MR 

3. ESCELSA (except large 

industrial; in9cluding1 
losses) 

4 , Losses (transmission 
for large industrial) 

5. Net stem emand 

6 

5 

1 
____ 

51 

6 

-

6 

1 

55 

21 

-

7 

2 

76 

36 

-

7 

3 

96 

36 

11 
20 

8 

123 

36 
I 

11 
20 

9 

__4 

129 

36
36I 

11 
20 

10 

136 

3636! 

20 

12 

145 

3636 

1 
20 

13 

4 

153 

3636 

i 
20 

15 

4 

163 

3636I 

nl 
20 

17 

4 

174 

, 
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In our estimation, these are reasonable projections in
 

the light of the possibilities discussed in the ensuing
 

paragraphs. Collectively, these prospective projects indicate
 

that a sufficient demand will exist for power generated by the
 

Mascarenhas plant. Continual reference is made to this table 

in our discussion of the individual projects below.
 

Components of Load Forecast
 

1) CCB1,7: On the basis of load growth observed between
 

p16), it was assumed that the system's1960 and 197-Fable A, 

load, both demand and generation, would increase at a constant
 

rate of at least 12% per year of the system's actual load in
 

1964, thus maintaining the annual load factor of 52% observed in
 

that year.
 

2) ESCIUSA: Owing to the lack of statistical data for 

the ESCELSA system's load, it was assumed that its generation in 

1964 was the difference between the total production at the
 

CCBE'bs and ESCIISA's plants, and the generation assigned to the
 

CCBFE system. To the generation level obtained in this way, the
 

same rate of grovth of 12% per year was applied, the load factor
 

remaining the s-ame as that for the CCBFE. 

3) CFAV: The Companhia Ferro e Aco de Vitoria has a
 

steel plant at Cariacica, in Vitoria, with an annual capacity of
 

They are considering the construction in
130,000 tons. 

Vitoria of a blast furnace and another steel plant with an annual
 

It would be scheduled
production capacity of 1,000,000 tons. 


for operation after 1970. 

The World Bank, in its report on the economic position and 

prospects of Brazil (March 12, 1965), recommended a technical
 

study to determine the allocation of additional productive steel
 
This study, concapacity between existing plants and new ones. 


du'ted by Booz, Allen & Hamilton) may recommend deferral of the
 

CFAV project in favor of an alternative project. We feel there
 

is a strong possibility of this eventuality, and for this reason
 

have not increased the company's load beyond the indicated
 

1966 level.
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4) CV_: The Company has embarked on an expansion and
 
modernization program which is designed to increase 
 its handling 
of iron ore exports from approximately 9.8 million tons in 1965 
to approximately 20 million tons by 1970. Multiplying this
 
volume by an average unit price of US$8.10 would yield about 
US$160 in gross foreign exchange earnings in 1970. 

The most important project in this undertaking is the new
 
ore and coal terminal at Ponta do Tubarao which went into
 
operation in April, 1966. This facility is 
a highly mechanized,
 
semi-automated loading and unloading operation with a system
 
capacity of 6000 tons per hour. 
Due to the lack of sufficient
 
power in this region, the Company was forced to install four
 
1,500 KW diesel units. However, this costly source of electric
 
energy will be placed in reserve as soon as CCBFE completes a
 
132 KV transmission line to the Tubarao site. Table A, page 20
 
reflects a 6,000 1W demand until 1968, when an additional
 
18,000 M4 will be required by CVRD's first pelletizing plant.
 

The pellet plant installation, the second one in Latin
 
America (Marcona Mining Co. has one in Peru) will be capable 
of producing two million tons per annum. It is anticipated that
 
it will commence operation in March, 1968, allowing two years
 
for delivery of the plant by the Austrian firm VOEST and its 
installation. The short-range expansion plans of CVD contemplate
the addition of a second two million ton unit shortly thereafter. 
Thus the total additional demand attributable to the CVRD project 
is likely to be 15 MW. Long-range plans of the Company envisage
the expansion of the pelletizing plant to a limit of 12 million 
tons per year. 

5) CAEME: The Companhia Auxiliar (CAEMI), a holding 
company with participation in at least 21 subsidiaries, recently 
submitted their expansion program to the GOB for its approval. 
It encompasses three areas of endeavor: (a) the mining and sale 
of iron ore, (b) the production of iron pellets for export and 
domestic consumption and (c) the construction of a steel mill 
oriented for exports. The mining and pelletizing phases will be 
carried out by Mineracoes Brasileiras Reunidas S/A (MBR), a 
nearly vholly-owned subsidiary of CAEMI. The steel project, if 
found feasible, will be conducted by a separate company, in which 
CAEMI wall have a controlling interest. 
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The Tubarao port region is being considered as the location
for a pelletizing plant as well as 
a point of shipment of MBR
iron ore. Negotiations with CVRD have led to a general agreement
over the site location of a pelletizing plant. In addition to

the Tubarao area, two other locations are under consideration
 
by MBR for such a plant. It is our opinion that the Tubarao 
aite will be favored due to: 
 (a) its excellent port facilities,

Mb) the BRD railroad link with MBR's iron ore deposits, and c the possible reluctance on the part of MBR to allow the
 
Brazilian State-controlled CVRD to monopolize the pelletizing

industry in this important export site.
 

According to MBR statements, the plant will be constructed
 
during 1967-1968, and be placed in operation during 1969. 
As
presently conceived, it would have a capacity of 2.75 million tons
 
per annum and result in a maximum demand of electric energy of
22 mw. Table A, pare 20 reflects a 20 mw. demand in 1970. 

There are a number of other load prospects for the region
which may increase the demand projection as presently envisaged.

Due to the varying degrees of uncertainty entailed in these
projects, they are not reflected in the borrower's estimates of
 
energy demand. These include:
 

1) Studies being conducted by CAM.indicate a goodpossibility of producing semi-finished steel products at com
petitive prices in Brazil for the international market. The 
Tubarao port location is being considered for the prospective
plant, which wo,Lld have an annual production capacity of 
two million tons. The Company has indicated that such a plant
might start pro(uction in 1971.
 

While a steel mill of this size necessitates approximately 65,000-75,000 KW, the demand from CCBFE would most likely
be considerably less, as the plant would utilize its coking

gases for generating a portion of its electric energy needs. 
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2) Westmoreland Coal and Virginia Coalconsidering locating are collectivelya coking plant in the Tubarao area, whichWould supply the coking needs of a steel mill in that region.
 

3) CFAV may install two electric furnaces at its
Vitoria plant to smelt scrap iron from the Usiminas steel plant.
These units wouJ.d each consume approximately 6,000 KW 
the firstunit would be scheduled for operation in 1967, and the second
in 1968.
 

4) AM ORP is currently discussing railroad shipment
rates with CVD for transporting iron ore from a.recentlyacquired mine to the Tubarao port for export. 
In conjunction
with this scheme, they are considering a pelletizing plant
and/or a 
blast furnace for pig iron, to be located in that
 
area.
 

5) At least two Scandinavian firms have expressed
interest in locating pulp-processing plants in the region,
plants which would produce short fibres for shipment to
Scandinavia. 

National Benefits
 

In addition to the commercial viability of the Mascarenhas
project, it is important to consider the contributions of this
project to Brazil.
 

1) The most significant consideration is the stimulus that
the project will undoubtedly provide to industrial development
in the general Vitoria area. 
In addition to the contemplated
iron-steel projects at the Tubarao site, it is 
a reasonable
supposition that ancillary industries will locate in the region.
The effect of industrialization at this location on the nation
would be most beneficial, in the light of the GOB's efforts to
decentralize economic activity from the Rio and Sao Paulo
concentrations. 
However, this development clearly presupposes
an adequate energy base which this project will provide.
 
2) Exports from the Tubarao port will have a positive
effect on the national balance of payments. The expansion
program of the CVRD alone is anticipated to result in exports 
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of iron ore of approximately 20 million metric tons in 1970.
Multiplying this volume by an average unit price of
US$8.10 would yield nearly US$l60 million in gross foreign
exchange earnings. While CVRD's external loans must beserviced out of this amount as well as imported componentsand commodities utilized in its mining and processingoperations, the net balance is still appreciable.* 

*-Developed further in: 
 Document of Inter-American Development

Bank, CP/64/fP-21-Rev., October 28, 1964. 
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C. BENEFIT COST ANALYSIS 

Espirito Santo is isolated electrically and will depend
on its own power resources in or near the State for the foreseeable future. 
The most attractive power development is 
on the Doce
River where Mascarenhas is the initial project in order of
priorities. 
Eventually as the Doce River is developed, power
will be exported to supplement requirements in Minas Gerais and
to Bahia (after 1980).
 

Montreal Engineering, in its review of the feasibility
study, explored all reasonable alternatives to the Mascarenhas
Hydro Project. They examined the most logical ones in the event that
Mascarenhas was not built.
 

One was a 120 Mw oil fired two-unit thermal plant at
Vitoria. 
Including transmission losses and charges on Mascarenhas,
the benefit-cost was 2.03.
 

At other and more likely possibility would be to obtain
power from the Lower Grande System. 
This is the nearest major
power source likely to be developed in the next decade and within
reasonable transmission distance to Vitoria. 
Therefore, this
source is the logical alternative to Mascarenhas.
 

Basis of Analysis
 

No average cost of power from the Lower Grande System has
been developed. Due to interconnections with tho Rio and Sao
Paulo Systems, the fact that major components are under construction
or just going into operation, average costs are not available.
Therefore, for this analysis, a typical plant which is considered
to be average was chosen and costs developed for it to represent

system costs.
 

The South Central program indicates that during the period
1971-1975 when Mascarenhas would be in production, the 270 Mw Porto
Colombia project on the Grande would also be commissioned and
was chosen as representative of the average for the Lower Grande
 
plants.
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Plate No. 2 shows the Grande in relationship to

Mascarenhas and Vitoria. 
There will be a transmission link by

1970 between the Lower Grande and Vitoria. It would be possible

by strengthening the 230 Kv system between Belo Horizonte,
 
Ipatinga and Mascarenhas to transmit demands equivalent to
 
those to be met by Mascarenhas to Vitoria.
 

For purposes of this analysis, it is assumed trans
mission would start at Jaguara because of the high capability

of interolant ties. 
 The 230 Kv line from Belo Horizonte to
 
Ipatinga would be shared and the 50 Mw section from Ipatinga

to Mascarenhas would have to be strengthened. The estimated
 
cost is that of the increment of line capacity, transformation,

switching and compensation. The shared use of the lines from
 
Jaguara through Belo Horizonte to Ipatinga would advance the
 
date CEMIG would need the additional line construction.
 

Its cost has not been considered in the interest
 
of simplifying the analysis. An agreement would be required

with CEMIG and the advanced investment and the shared use
 
should be compensated for. It is therefore possible the
 
cost of transmission should be higher than used in this study.
 

Losses
 

For this comparativo study, delivery of power is
 common to the high tension side of the Mascarenhas substation. 
Therefore, losses within the CCBFE system can be ignored.
Losses for power delivered from the Lower Grande are taken 
as 14%. 

Interest Charges
 

The interest rate used is 9% during constructicn and
10% per year after. Foreign exchange and local costs are

treated equally. 
These rates find their bases in the CANABRA
 
study for the South Central System. There is no reasonable
 
guide or criteria that could be reliable for use for long-term

investments in Brazil.
 

These rates grew out of detailed investigations by
economists working with the CANABRA group and have been
 
accepted by the steering committee L.' the GOB for this
 
class of investment. 
While this rate may be somewhat arbitrary,

it has precedence and is reasonable in an inflated economy.
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Conclusion
 

The benefit-cost calculations are shown on Table No.).).
 
Further by reference
On this basis, the benefit-cost ratio is 1.48. 


to Plate 2 it will be noted that Vitoria would be at the extreme
 

end of a radial 138 Kv transmission line from Ipatinga which, in
 

turn, would receive power from the Lower Grande. Total distance
 

from Vitoria to Jaguara is over 800 Km largely under control
 
This would not be considered a
of other power organizations. 


sufficiently reliable source for the new industrial deyelopment
 

in the Vitoria area.
 

The Doce River is in an area of COhI[G that is also weak
 

in generation but where the metallurgical industry is rapidly
 

CEMIG is looking to the Doce River development for
developing. 

In the meantime, with
its future power supply in this area. 


Mascarenhas operating on the 50 Mw tie with CENIG it would improve
 

There are problems of Voltage regulation and
conditions there. 

This is particularly
stability which affect the quality of service. 


true of the Usiminas steel plant with its large hot-strip rolling
 

mill.
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D. FINANCIAL CONSIDERATIONS 

This section (1) analyzes the financial capability cf-CCBFE
 
to meet its future debt service obligations, including a brief 
review of the Company's past operating results as well as a consideration
 
of its future prospects; and (2) examines those factors vhich 
may materially affect its future profit position, i.e., rate 
legislation, depreciation policies, revaluation of assets, etc.
 

Estimated Capital Cost of CCBFE Investment Program
 

CCBFE investment program, including interest during con
struction, is summarized in the Table shown below:
 

as million dollars
 

Local Foreign Total
 
" Costs Exchange 


Mascarenhas Hydro Plant 21.6 10.3 31.9
 
Transmission and Distribution 9.5 3.0 12.5 
Tie with CEMIG 4.6 - 4.6 

,$357 T13.3 $49.0
 

A detailed breakdown of these amounts is provided in ANNEX III,
 
Table 6.
 

Estimate of A.I.D. Financed Items
 

CCBFE originally requested A.T.D. financing in the amount of
 
US$18 million for dollar and local costs associated with the Mascarenhas
 
and Distribution projects. This proposal was rejected by A.I.D. due
 
to the large local cost financing component envolved. The Company
 
therefore recast the financing program, requesting an A.T.D. con
tribution of US$12 million. 
However, subsequent discussions with
 
ELETROBRAS and CCBFE led to a request for an additional A.I.D.
 
commitment. As a consequence of these discussions, the USAID
 
agreed to propose an additional US$1.3 million of A.I.D. financing.
 
This amount represents the imported components that will be necessary
 
to be incorporated in locally fabricated equipment, as well as
 
additional engineering services. 
It was agreed that these components
 
would be financed under the Letter of Commitment procedure. In the
 
absence of this additional financing, the likelihood is that these
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components would be imported from Europe. At the same time, ELETROBRAS 

committed itself to finance the residual capital costs of the program, 

not financed by A.I.D. 

The financial projections included in ANNEX III of this report
 

were prepared on the basis of an anticipated A.I.D. commitment of
 

US$12 million. The subsequent marginal change in the financing
 
plan was not considered decisive enough to warrant alterations of
 

these tables. It should be noted, hcwever, that the increased A.I.D.
 

contribution will result in a corresponding reduction in ELETROBRAS'
 

commitment. Thus the Company's debt service requirements are
 

lessened accordingly; the annual interest rate on the A.I.D. Loan
 

of 5.5% is considerably less than ELETROBRAS' debt charges of 13%.
 

The Investment Schedule (AM'EX III - Table 6) presents a global 
plan for disbursements for the Mascarenhas project as well as other
 

construction. According to this table, the total cost of these
 

projects will be as follows:
 

INVESTIVET SCHDULE 
(Is$1, 000) 

1966 1967/71 Total 
a) MASCARENLAS (Units 1 to 3) 

Direct - 26.7749 26,749 

Interest 5,136 5,136 

b) TRANS1ISSION LINES 
Direct 4,,474 2,797 7,271 
Interest 283 396 679 

c) SUBSTATIONS 
Direct 755 3,745 4,500 

Interest 38 670 708 

d) DISTRIBUTION
 
Direct 737 2,868 3,605
 

e) FREQUENCY CONVERSION 
Direct 45 313 358 

f) TOTA 6.,332 42,674 49, 0o6 
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During the period of A.I.D. financing (1967-1971) the sourcesand proportions of long-term debt and equity contributions to total
resources will be: 

FINANCING PLAN (1967-1971) 

US$1, 000 
Loans: A.I.D. 


13,300
TOTAL ELETROBRAS 31 
13,620 26, 920 323 

Equity Share Capital: ELETROBRAS i038o 24
CCBFE Profits
 

TOTAL1574 & Other Cash Flows 5,374 
 13 

TOTAL RESOURCES AVAILABLE $ 42,674 100% 

The proposed financing scheme is in agreement with ELETROBRAS'basic policy of supplying resources to its subsidiaries in the
proportion of 40% equity and 60% debt. The ELETROBRAS contributions to the project during the 1966-1970 period will be:
 

US$1,ooo 
Loans: 1966 

2,000
TOTAL 1967/70

TTL15,620 13620 
60 

Share Capital: 1967/70 380 40 
Total ELETROBRAS Contributions $26,000 100% 
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Past Operating Results 

CCBFE operated for a number of years under unfavorable economic 
conditions, due to the fixing of rates on the basis of original

cost, unadjusted for monetary corrections. This resulted in a con
tinuous operating deficit and a deterioration of physical plant.

This situation remained until the advent of a new government in

April 1964, which subsequently instituted realistic rate policies.

These are discussed briefly below.
 

Electric Utility Rates
 

The basic law governing utility rates is the "Waters Code" of 
1934 which established the criteria of "service at cost" for deter
mining rates. Subsequent decrees in 1957 and 1964 have implemented

and to some extent revised the Code areand the basis for establish
ing tariffs and administration procedures. These decrees and the
 
principal features are as follows:
 

1. Decree 41,019 of February 26, 1957, continued the service
 
at cost concept, (including 101 return on assets) of the
 
Waters Code and provided for certain automatic adjustments

in basic rates. 'Thesewere to cover: 
 (a) increases in
 
wages, (b) increased annual cost of servicing foreign

debts, (c) increases in cost of purchased power, and 
(d) increases in cost of fuel. 
The decree also limited

the allowable depreciation rate to 53,except for thermal 
plant installations for which 8's is allowed, and a 3% 
amortization or reversion charge. The reversion charge

is for the purpose of providing funds to indemnify con
cessionaires for the reversion of assets and installations
 
in service at the end of the concession.
 

2. Decree 54,636 of November 4, 1964, provided for annual 
monetary corrections of accounts for purposes of establishing

utility rates. 
 Gross utility plant and related depreciation
 
reserves could be revalued and the consequent monetary increases
 
would be reflected in (a) the allowance for depreciation and
(b) the return on investment. The revaluation is done by
applying official coefficients published by the National 
Economic Council (CNE). 
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3. Decree 54,937 of November 4., 1964, establishes a joint 
government-company commission for each concessionaire to 
undertake a survey and appraisal of plant in service to 
update historical cost.
 

In general, rates are established on the basis of 
cost of service plus a maximum of 10% return on investment 
(defined as net utility plant plus certain working capital 
accounts). Components of the cost of service are: 

(a) 	Salaries, social legislation charges;
 

(b) 	 Operation costs, materials, supplies, fuel,
 
purchased power;
 

(c) 	 Foreign debt service, interest and principal
 
at prevailing exchange rates;
 

(d) 	 Changes arising from monetary corrections
 
of investment;
 

(e) 	Depreciation on depreciable plant, 8% p.a.
 
maximum on thermal plant, and 5% p.a. on 
hydroelectric facilities;
 

(f) 	Reversion 3% p.a.
 

Rates are to be set each three years based on the value
 
of plant at the start of each three-year period. In the inter
vening years, rates are adjusted through surcharges to cover
 
(a) variations in cost of fuel and purchased power, (b) increases 
in costs of wages and social legislation charges, (c) increases 
in debt service of foreign debt, and (d) increases in the return 
on investment, depreciation allowance and amortization allowance 
from monetary corrections. 
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Past Operating Deficits 

The operating deficits shown below reflect the financial strain
the Company experienced until tariff reform was instituted in
November 1964. The sizeable deficit reduction which took placebetween 1964 and 1965, illustrates the favorable impact of the new
tariffs and monetary corrections on CCBFE's operations. 
Between
1964 and 1965 
 the Company reduced its annual deficit from
approximately $450,00o 
 (equivalent) to about $50,000 (equivalent).
 

Net Operating Deficits (Cr$0,000)
 
Year 
 Cr $: Actual 
 Cr $: Adjusted* 

1961 
1962 

48, 870 367, 507 
16o, 725 781,1261963 308, 962 682,8061964 701,633 891,0741965 99, 375 99,375 

* Adjusted on basis of 1965 revaluation index published by:

The National Economic Council.
 

The average rate charged per kilowatt hour during the
1961-1965 period was as follows: 

Year Average Tariff (Cr$/Kwh)
 

1961 3.5451962 4.3441963 8.7741964 22.750
1965 38.757
 
As indicated above, the first increase in rates was allowed in
1964. 
In 1965, the Company app.ied for and obtained a new basic
rate, reflecting monetarily corrected assets as per the CNE index
for the period ending December 31, 1963, published in early 1964.
That is, the Company was one full year behind in applying monetary
correction to its assets and its rates. 
The new rates were applied
to July billings of that year.
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In 1966, CCBFE applied for and was granted a third adjustment
in rates, based on corrected assets as per the CNE index for 1964,
published in February 1965. The new rates will be reflected in

July billings of this year. In September 1966, the Company will
 
apply for a fourth rate adjustment on the basis of monetarily

corrected assets reflecting the CNE index for 1965 'whichcame
 
out in February 1966. It is anticipated that this adjustment

will be applied to November 1966 billings. At that time the

Company's rate structure will be up to date with respect to
 
monetary corrections.
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Balance Sheets
 

Following is the Company's adjusted balance sheet for the year 
ending December 31, 1965. Its fixed assets reflect the monetary 
correction made in April 1966, on the basis of GOB indices pub
lished in that month for 1965. As shown below, the Company 
was in a reascnably sound financial position at the of 1965.close 
The 	current ratio was 1.5 and the ratio of debt to equity was 1.85.
 

CCBFE - Adjusted Balance Sheet (December 31, 1965)*
 
Assets
 
1. 	Current & other Assets 
 $1,227
 

2. 	Investments 
 8 

3. 	 Capital Assets 

a) F'.xed Assets 4,625
 
b) Construction in Progress 
 548
 

4. 	Gross Assets (1+2+3) 6,4o8 

5. 	 Accumulated Provision for Depreciation (743) 

6. 	Total Assets (4-5) 
 $5,665
 

Liabilities
 
1. 	C'rrent and other Liabilities $ 799 

2. 	Long-term Debt 
 3,191 

3. 	 Capital Stock 1,827
 

4. 	 Reserves 52
 

5. 	 Surplus or Deficit (04)
 

6. 	Total Liabilities & Capital $5,665
 

* Converted at Official Rate: US$ -Ci$2,220
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Projected Financial Operating Results
 

It should be readily apparent from the preceding analysis

that CCBFE's future earning power will not be contingent on its
 
past operating condition. A substantial change in the structure

and size of CCBFE's capitalization can be expected in the future,

reflecting continuing monetary corrections of assets, rate

alterations, increases in capital stock and long-term borrowing.

Below is a comparison of the relationship of debt and equity for
 
1965 with that of 1975 reflecting these changes:
 

Comparison of Capitalization Structures:'1965 1975
 

1965 
 1975
 
(millions) % 
 (millions) %
 

Long-Term Debt 
 $3,,1i 65 $19,077 50
 

Capital Stock and Surplus or
 
Deficit 
 1,5 3 18,941 50
 

$4,866 100 $38,018 100
 

In order to implement successfully its planned expansion

program, the Company must be assured of a continuation of realistic
 
rate policies on the part of the GOB, as well as a favorable load

growth in its operating area. 
The GOB has consistently stated

its intent to continue the current, and realistic, rate-making
policies. 
However, some changes in the Company's tariffs can be
 
expected:
 

(1)As indicated in the previous section, utility

companies are allowed the option of a 3% amortization
 
or reversion charge of their monetariy corrected
 
plant. The original purpose of this decree was to
 
provide funds to indemnify concessionaires for the
 
reversion of assets and installations in service at
 
the end of the concession. By definition, this
 
charge should not be utilized by CCBFE, a public
 
company. However, it has been used to date, to build
 
up the Company's rates. 
It is not unlikely that
 
CCBFE may be forced to drop it in the future.
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(2)Legislation was recently presented to the Brazilian
 
Congress for their approval which would reduce the
 
"Imposto Unico" and the "Emprestimo Compulsorio" by
 
50%. These are charges to consumers' bills; the
 
first is a utility tax and the other represents a
 
compulsory purchase of ELETROBRAS shares. Assuming
 
eventual approval of this law, individual customer
 
billings may be reduced by as much as 10-1/2
 
cruzeiros/Kwh, or approximately 15% of the value o'
 
the average tariff charged in the Vitoria area.
 
However, this will not effect revenues of the Company
 
which are determined independently of the "Imposto
 
Unico."
 

(3)There is a long-overdue change in the structure of
 
the basic rate crrently under study. To date, the
 
rate structure has been more or less computed on a
 
linear basis; in other words, all classifications of
 
customers have paid relatively the same basic rate.
 
It is anticipated that the new structure will result
 
in higher residential, commercial, and public
 
service rates, and lower industrial rates. The initial
 
effect of these changes on CCBFE's earnings should
 
be negligible.
 

Basis for the Projections:
 

Projections of Profit and Loss, Cash Flows and Balance
 
Sheets are contained in Tables 1, 2 and 3 of.the Annex. Tables 4
 
and 5 summarize the calculations used in the projections of the
 
utility rates and total revenue.
 

As shown in Table 4, the asset base used in the rate
 
calculations is composed of construction completed and installed,
 
plus working capital, less depreciation and amortization charged

in previous years. The annual charges for return on investment,
 
depreciation, and amortization are calculated from this asset
 
base.
 

The effect of these asset calculations on the unit sales
 
price that can be charged by the Company is shown in Tab e 5.
 
In accordance with Brazilian rate legislation, the Company will be
 
able to recoup in revenues:
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(a) the depreciation and amortization (5%and 3%
 
respectively);
 

(b)a return on investment of 10% of the asset base; and
 
(c) operating and maintenance costs including cost of
fuel oil and the cost of electric power purchased


from other companies.
 
The total revenues the Company is thereby entitled to charge is
summarized on line 4 of Table 5. These total revenues are then
divided by projected sales volume (in kilowatt hours) to arrive
at an average unit price or rate. 
In accordance with Brazilian
rate legislation, these individual annual tariff rates are averaged
over three-year intervals as shown in line 7 of Table 5. This
analysis then, serves as the basis of the Profit and Loss Statement.
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ANALYSIS OF PROFIT AND LOSS STATEMENTS (Table I) 

The profit and loss projections are summarized in
Table I of the Financial Review. 
As can 
be seen from the revenue
projections, gross revenue from sales (line A-3) increases
steadily during the life of the project, from a level of $2.4
million in 1966 to a level of $9.8 million in 1970. 
This
indicated growth in sales prior to the completion of the
Mascarenhas plant in 1971, is largely attributable to power
purchases from the CEMIG system. 
After 1971) revenues continue
at roughly a $10 million level, as the generating capacity of
Mascarenhas is realized. 
Operation expenses increase to a high
of about $6.4 million in 1970, largely due to an expansion of the
cost and volume of purchased power. Thereafter, the cost of
purchased power is reduced as Mascarenhas' new facilities come
on stream. 
However, fixed charges of depreciation and
amortization on the new plant double in 1971 over the 1970
level, maintaining total production costs (line D of Table I)
at roughly the $6 to $7 million level.
 

The degree of profitability of the Company is shown
below for the 1971-1976 period, when the Mascarenhas plant
facilities will be in operation. 
The declines indicated in 1973
and 1976 reflect a downward adjustment of the Company's unit
sales price in thos years.
 

Net Profit as % 
 Net Profit as %
of Total Assets 
 of Net Worth
 
1971 


3.1
1972 8.6 
3.0 
 7.8
1973 1.9 4.81974 
3.5 
 7.91975 

5.2 
 10.8
1976 

3.7 
 7.2
 

See footnote on following page.
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Footnote:
 

The Statement of Operations (projection of profit and
 
loss in Table I) is somewhat distorted by the treat
ment of capitalized interest during the construction
 
period. In fact, the Company plans to capitalize
 
interest on the new construction and recoup that
 
interest through its return on investment and depreci
ation after 1971 when the plant is on stream. However,
 
the operating statements in Table I include interest
 
on construction in the total interest charge on line
 
F. In order to obtain a true picture of earnings
 
prior to Macarenhas' going on stream (1971), the
 
projections add back the capitalized interest into
 
"Other Income" (line A-4 of Table I). Thus, th.,
 
"Net Profit or Loss before Interest" (line E) is
 
overstated by the amount of the capitalized interest
 
during construction. However, the "Net Profit or Loss
 
after Interest" (line G) has netted out the effect of
 
capitalized interest, and is a true estimate of net
 
revenues during the period prior to 1971.
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ANALYSIS OF CASH FLOW STATEMENTS (Table II)
 

The cash flow statements appear in Table II of the
Financial Annex, showing the total cash budget for the Company's

construction program. As indicated on line 17, the Company can
 
undertake the planned construction program, and maintain a
 
relatively level cash balance at the end of each year. 
However,

a more relevant consideration is the Borrower's ability to
 
service the A.I.D. and ELETROBRAS loans. Is the projected

level of revenues stemming from the Company's expansion program

sufficient to meet the debt service requirements indicated in

Table II? The following abbreviated cash flow analysis will
 
summarize this relationship.
 

SOURCES OF FUNDS (1971 - 1976)

(u.s.$1,ooo) 

1971~ 1972 1973 1974 1975 1976
 

Net Profit Before Interest 4,744 4,329 3,478 3,754 4,093 
3,161
Depreciation and Amortization LMOO1 4453 4541 L69 L27631 87
 
Total 8,745 8,782 8,019 
8,413 8,856 8,036
Less Income Tax 
 80 225 208 125 213 307

L6 857 7811 8,288 L,64 729 

USES OF FUNDS (1971 - 1976) 

(U.S.$1,000) 

1971 1972 1274
1973 1275 1976
 

Debt Service /
-Amortization of Principala-/ 2,709 2,709 2,709 2,709 2,382 2,382-Payment of Interest 3 24 2,639 ZJJI 2.046 1.L 
Total Debt Service Require

ments 
 5_2 L 
 5J 42 52 8 42 66 

CASH FLOW BEFORE INTEREST AFTER TAX: 
 7 DEBT SERVICE 

1.5 1.5 1.6
1.5 1.9 1.9
 

_/ Including A.I.D., ELETROBRAS, Eximbank loans.
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As shown in the above analysis, the debt is adequately

covered during the period. The ratios of cash flow before
 
interest and after tax to total debt service range from 1.5
 
(during 1971-73) to 1.9 in 1976. As was previously noted,

however, the depreciati6n and amortization allowances included
 
in the above cash flow are quite high for normal utility company

operations and, perhaps in the future, they may be cut back
 
by a revised electric utility regulation. However, the above
 
debt coverage suggests that the debt service is adequately

covered, even with the reduced cash flow from lower levels of
 
amortization and depreciation. For example, the cash flow
 
from depreciation and amortization could be halved and debt could
 
still be serviced.
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E. neLMEMAIO
 

Schedule
 

A tentative schedule for the major items in the
Project are shown on Plate #6. 
The Project has slipped about
8 months; therefore, this schedule should show the first item
"Bids and Contracts" beginning in first quarter of 1967 instead
of second quarter of 2.966. 
 All other items should be displaced

accordingly.
 

Because the third unit will be contracted simultaniously
with unit one and two, this item together with the last two items
can be moved up about eight months. This should result in a
complete project including the unit in the fourth quarter of 1970.
 

The transmission, distribution and frequency conversion
will be scheduled to coordinate with completion of Mascarenhas.
Some frequency conversion will be required in fourth quarter of 1961
to utilize the CEMIG power delivered over the 50 MW tie now under

construction.
 

Urgency
 

There is 
some urgency in getting the Project underway
as soon as possible. 
initial river diversion must be coordinated
with flood stage in the river in January. The construction
contractor therefore must be mobiled sufficiently to effect diversion in December 1966 or about 6 
months construction time will
 
be lost.
 

Present Status of Project
 

acept for work relating to access and field investigation
and surveys, no construction has been started. 
Also no engineering,
equipment or other contractual committments have been made.
 

Project Management and Egineering
 

CCBFZ will be responsible for carrying out the Project
under the general supervision of CAEB who are also responsible
for AID financed Peixoto project. 
The implementations of this
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project will be similar to Peixoto.
 

A comprehensive engineering contract will be let,
probably to a joint venture of USA and Brazilian firm or a USA firm
with a Brazilian subsidiary. 
The scope of these services will
include project design, procurement, inspection and construction
 management of the Hydro Electric plant. 
 Technical assistance,

design review, inspection and fiscalization will be provided

for the transmission and distribution system.
 

Construction
 

Construction will be performed by qualified Brazilian
construction contractors under the engineers general supervision

and management. 
Quality of Brazilian construction contractors are
adequite but not outstanding. 
However, they will be performing
under the direct supervision of the engineer. 
Also major
construction equipment will be provided by the owner. 
Both the
latter being financed under this proposed loan. 
In effect, the
local contractor will be providing the skilled, semiskilled and
 
common labor for the project.
 

An alternative to this may be a large USA contractor
in joint venture with a Brazilian contractor or a Brazilian subsidiary, who would both manage and do the construction. The dollar
portion would be financed from this loan and would be taken from
the field supervision and management part of the Engineering cost item.
 

The choice of methods should have no effect on cost
estimates and will be settled when the implementation plan (one
of the conditions precedent) is approved. 
The transmission and
distribution construction will be performed by contractors and by
force account. None of the construction is to be financed from
this proposed loan. 
This work has to be coordinated with system

requirement.
 

Procurement
 

Imports are subject to the limitations established by

Brazil's, Federal Law No. 3244 of August 14, 1957 designed to
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protect local industry. This law commonly known as the
 
"Law of Equivalence" or "Law of Similars" forbids the
 
importation of products which:
 

-- are manufactured in Brazil and are of equivalent
 
quality.
 
-- can be delivered within the time schedule required
 
by the project.
 

This law is administered by CACEX who authorize import
 
licenses. Because Brazilian industry has a growing capability
 
in the production of power equipment and power project procurement
 
extends over several years, it is impossible to predict what may or
 
may not be imported. CACEX depends to a major extent on advice
 
of Brazilian industry concerning its' capability to delivery and
 
meet quality standards.
 

USAID has had discussions with representatives of the
 
heavy electric and power equipment manufacturers in Brazil. They
 
are aware of the problems faced by foreign lending institutions
 
such as AID. Where assistance is provided by foreign financing
 
in the public sector, they state that if Brazilian industry gets
 
a 60-40 or nearest equivaleht split, they will not oppose the im
ports through CACZC.
 

In the case of this loan if one of the turbine-generator
 
units, with related circuit breakers and power transformers were
 
left to the Brazilian industry, they would not oppose the importa
tion of the other two unit from the U.S. Therefore, the project
has been set up on this basis.
 

It is the intent of USAID to require a formalization of
 
this agreement as a Condition Precedent prior to disbursement from
 
the loan for any procurement.
 

Indirect Procurement
 

The equipment of Brazilian origin would be financed
 
by GOB resources except for some "indirect purchases". These
 
indirect purchases are the components and material that the
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Brazilian manufacturer must import for his product. 
These would
 
include such items as 
silicon steel and copper for generators

and transformers, governors and large forgings for the turbines.
 
Where these are obtained from the USA., loan funds would be used
 
to provide the foreign exchange needed.
 

One of the advantages of including these indirect
 
purchases as part of the AID loan is that the Brazilian supplier
 
could be "encouraged" 
to modify designs of auxiliaries and their
operating set up to match the U.S. equipment. Thus a better
operating plant could be provided.
 

Construction Material and Labor
 

At the project site and adjacent areas, there is an
 
abundance of a variety of gneisses which are excellent for
 
preparing concrete or for rock filling. 
Some quarries were
 
started nearby during construction of the railroad.
 

Sand for mixing concrete may be obtained in sufficient
 
quantities from the river bed. 
These are silt and clay soils in
 
the area for dykes and coffer dams.
 

Skilled labor has to be recruited in other parts of the
country. Some unskilled labor is in the area but most will have
 
to be attracted from further away. 
Some labor may be recruited
 
from other jobs as they are completed such as the Thbarao harbor
 
works near Vitoria.
 

Copper
 

The project includes about 250T of copper estimated to
 
cost $630,000. Most of this is 
for conductor for the distribution
 
systems. Before USAID authorizes financing this copper, the borrower
 
will be required to investigate to the satisfaction of USAID the

possibility of substituting aluminum. 
Only such copper for which
 
there is no reasonable substitution-will be authorized.
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SECTION IV - REPAYMENT CAPACITY 

See Financial Analysis 

SECTION V - IMPACT ON U. S. ECONOMY 

Equipment and cervica 
in the amount of $11.8 million will be
 

The impact on the U. S. economy is clearly favorable.
 
procured directly from the U.S. by the company. 
Additionally,
$1.5 million will be spent in the United States by Brazilian
fabricators of equipment. 
Without this loan, it is likely
that the necessary imported components for locally fabricated
equipment would be procured from Europe.
 

SECTION VI - ISSUES 

None
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June 17, 1966 

CHECK LIST OF STATUTORY CRITERIA (ALLIANCE FOR PROGRESS) 

(FAA - Foreign Assistance Act of 1961, as amended 
by the Foreign Assistance Act of 1965.)

(App.- Foreign Assistance and Related Agencies 
Appropriations Act, 1966.) 

1. 	 FAA Section 102. Precautions that have been or are being takento assure that loan proceeds are not diverted to short-term 
emergency purposes (such as budgetary, balance of payments,

or military purposes) or any other purpose not essential to the
 
country's long-range economic development.

Adequate control will be exercised to assure that loan proceeds are
 
not diverted to short-term emergency purposes (such as budgetary,

balance of payments, or military purposes) or any other purpose

not 	essential to the country's long-range economic development.

US AID personnel will approve all requests for opening letters
of commitment and will assure that funds are disbursed only for

goods and services needed for the project.
 

2. 	FAA Section 102. Information on measures taken to utilize 
United States Government excess personal property in lieu of 
the procurement of new items. 

Equipment to be procured for this project is with the exception

of construction equipment, custom made. 
In view of the size and
 
scope of the construction job it is unlikely that excess equipment

will be adequate. 
However, the Borrower and his consulting

engineer will be required to determine whether excess property
 
can be used.
 

3. 	 FAA Section 102. Information whether the country permits, or 
fails to take adequate measures to prevent, the damage or
 
destruction by mob action of United States property.
 
The 	Government of Brazil does not permit, and takes adequate
 
measures to prevent, the damage or destruction by mob action
 
of U.S. property.
 

UNCLASSIFIED
 



UNCLASSIFIED 
ANNEX I Page 2 of 12 

4. 	 FAA Section 201(d ) . Information and conclusion on legality 
(under laws of country and United States) and reasonableness of 
lending and relending terms of the loan.
 

The proposed loan is consistent with the laws of Brazil and
 
the United States and the terms are considered reasonable by
 
both the Borrower and A.I.D.
 

5. 	 FAA Section 251(a). Manner in which loan will promote country's 

economic development and contribute to the welfare of its people. 

This loan will promote Brazil's economic development and con
tribute to the welfare of its people. (See Section I and 
Section III) 

6. 	 FAA Section 251(b)(1). Extent to which country is adhering to the 
principles of the Act of Bogota and Charter of Punta del Este 
and is showing a responsiveness to the vital economic, political, 
and social concerns of its people, and extent to which country 
has demonstrated a clear determination to take effective self
help measures. 

Account has been taken of Brazil's adherence to the principles of the 
Act of Bogota and the Charter of Punta del Este, and the Borrower's
 
responsiveness to the vital economic, political and social concerns
 
ot its people. A full report of Brazil's efforts to comply with
 
both the Act of BooL-a and the Charter of Punta del Este is set
 
forth in the 1966 Country Program submission.
 

7. 	 FAA Section 251(b)(2). Information and conclusion on activity's 
economic and technical soundness. 

This activity has been found economically and technically sound.
 
(Section III)
 

8. 	FAA Section 251(b)(3). Information and conclusion on activity's 
relationship to and consistency with other development activitie.s, 
and its contribution to realizable long-range objectives. 

(See Section I) 
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9. FAA Section 251(b)(4). Information and conclusion on possible
effects on U. S. economy, with special reference to areas of 
substantial labor surplus. 
The loan will finance procurement in the U.S., and thus will
 
have positive effects on 
the U.S. economy. See Section IV.
 

10. 	FAA Section 251(b). 
 Information and conclusion on availability
of financing from other Free World sources, including private 
sources within the United States. 
Export-Import Bank, the IDB and the IBRD have stated that they 
are not interested in financing this project.
 

11. 	 FAA Section 221(b). Information and conclusion on capacity of 
the country to repay the loan. 
It appears reasonably certain that the Borrower will be capable
of repaying the loan. (Section III-D)
 

12. 	 FAA Section 251(b). Information and conclusion on country's efforts to repatriate capital invested in other countries by its own 
citizens.
 
Brazil's policies are directed toward this end.
 

13. 	 FAA Section 251(b). Information and conclusion on reasonable 
prospects of repayment.

It appears reasonably certain that the Borrower will have the
 
capacity to repay the loan. 
 (See 	Section III-C)
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14. 	FAA Section 251(e). Information and conclusion on availability
 
of an application together with sufficient information and
 
assurances to indicate reasonably that funds will be used in an
 
economically and technically sound manner.
 

The Borrower has made a formal application for loan-funded
 
assistance in this activity. The Borrower has supplied in the
 
form of a feasibility study, prepared by competent engineers,
 
sufficient information and assurances to demonstrate that the
 
funds will be used in an economically and technically sound
 
manner.
 

15. 	 FAA Section 251(g). Information and conclusion on use of loan 
to assist in promoting the cooperative movement in Latin America. 

Not applicable.
 

16. 	FAA Section 252(a). Total amount of money under loan which is 
going directly to private enterprise, is going to intermediate 
credit institutions or other borrowers for use by private 
enterprise, is being used to finance imports from private 
sources, or is otherwise being used to finance procurements from 
private sources. 

All goods and services financed under the loan will be
 
procured from private U.S. sources.
 

17. 	FAA Section 601(a). Information and conclusions whether loan 
will encourage efforts of the country to: (a) increase the flow 
of international trade; (b) foster private initiative and com
petition; (c) encourage development and use of cooperatives, 
credit unions, and savings and loan associations; (d) discourage 
monopolistic practices; (e) improve technical efficiency of 
industry, agriculture, and commerce; and (f) strengthen free 
labor unions.
 

The project will provide necessary electric power to faster
 
industrial growth and improve the technical efficiency of
 
industry and commerce (see Section I).
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18. 	FAA Section 601(b). Information and conclusion on how the loan 
will encourage U. S. private trade and investment abroad and 
how it will encourage private U. S. participation in foreign 
assistance programs (including U. S. private trade channels and 
the services of U. S. private enterprise). 
All goods and services financed under the loan will be procured
 
in the U.S. from private sources.
 

19. 	FAA Section 601(d). Conclusion and supporting information on
 
compliance with the Congressional policy that engineering and
 
professional services of U. S. firms and their affiliates are
 
to be used in connection with capital projects to the maximum
 
extent consistent with the national interest.
 

A United States engineering firm will be engaged in joint
 
venture with a Brazilian firm to provide engineering services
 
for the project.
 

20. 	FAA Section 602. Information and conclusions whether loan will
 
permit American small business to participate equitably in the 
furnishing of goods and services financed by it. 

As all procurement will be U.S., all procurement will be
 
advertised in the A.I.D. small business circular.
 

21. 	FAA Section 604(a), App. Section 108. Compliance with
 
restriction of commodity procurement to United States except
 
as otherwise determined by the President and subject to
 
statutory reporting requirements. 
All materials, and services financed under the loan shall be
 
procured from the United States.
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22. FAA Section 6o4I(b). Compliance with bulk commodity procurement
restriction to prices no higher than the market price prevailing

in the United States at time of purchase. 

No bulk commodity procurement is contemplated under this
 
loan.
 

23. FAA Section 604(d). 
 Compliance with requirement that marine
insurance be purchased on commodities if the host country
discriminates, and that such insurance be placed in the
United States. 
 Loan funds will be made available for marine
 
insurance on commodities shipped when such insurance is placed

on a competitive basis as specified in this Section of the Act.
In the event that Brazil discriminates against any U.S. marine

insurance company, it will be required that insurance be placed

with a U.S. company, as required by this Section.
24. FAA Section 611(a) (1). Information and conclusion on availability

of engineering, financial, and other plans necessary to carry
out the assistance and of a reasonably firm estimate of the cost
of the assistance to the United States. 
Necessary technical and financial plans have been completed,
and a reasonably firm estimate of the cost to the United States
of the activity to be financed has been attained. (See Section III-A)
 

25. FAA Section 611(a)(2). Necessary legislative action required

within recipient country and basis for rdasonable anticipation
such action will be completed in time to permit orderly accomplish
ment of purposes of loan. 

Legislative action is not required.
 

26. FAA Section 611(b), App. Section101. If orwater water-related
land resource construction project or program, information
 
and conclunion on benefit-cost computation.
 

(See Section III-C)
 

UNCLASSIFIED 
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27. 	FAA Section 611(c). Compliance with requirement that con
tracts for construction be let on competitive basis to
 
maximum extent practicable.
 

Construction contracts will not be financed under the Loan.
 

28. 	FAA Sections 612(b) and 636(h). Appropriate steps that have
 
been taken to assure that, to the maximum extent possible, the
 
country is contributing local currencies to meet the cost
 
of contractual and other services and foreign currencies
 
owned by the United States are utilized to meet the cost of
 
contractual and other services.
 

The Loan is for U.S. dollar costs only. All local currency
 
costs are being borne by local contributions.
 

29. 	FAA Section 619. Compliance with requirement that assistance
 
to newly independent countries be furnished through multi
lateral organizations or plans to maximum extent appropriate.
 

See Item No. 10 above.
 

30. 	 FAA Section 620(a), App. Section 107(a). Compliance with pro
hibitions against assistance to Cuba and any country (a) which 
furnishes assistance to Cuba or failed to take appropriate steps 
by February 14, 1964, to prevent ships or aircraft under its 
registry from carrying equipment, materials, or supplies from 
or to Cuba; or (b) which sells, furnishes or permits any ships 
under its registry from carrying items of primary strategic 
significance, or items of economic assistance to Cuba. 
No assistance will be furnished under this loan to the present
 
Government of Cuba, nor does Brazil furnish assistance to the
 
present Government of Cuba. Brazil has taken appropriate steps
 
to prevent ships or aircraft under its registry from engaging
 
in any Cuba trade.
 

UNCLASSIFIED 
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31. 	 FAA Section 620(b). If assistance to the government of acountry, existence of determination it is not controlled by
the international Communist movement.
 

The Secretary of State has determined that Brazil is not
controlled by the international communist movement.
 

32. 	 FAA Section 620(c.

country, 

If assistance to the government
existence 	 of aof indebtedness
goods or services furnished 

to a U. S. citizen for or ordered whereexhausted available legal remedies or where the debt is not 
such 	citizen has 

denied or contested by such government or the indebtedness
arises under an unconditional guaranty given by such government.
 
Brazil is not known to be indebted to any U.S. citizen for
goods or services furnished or ordered where such a citizen
has exhausted available legal remedies or where the debt
is not denied or contested by the Borrower or the indebtedness
arises under an unconditional guaranty of payment by the
Borrower.
 

33. 	 FAASection 620(d. If assistance for any productive enterprise which will compete inenterprise, existence 
the United States with U. S.of agreement by the recipient countryto prevent export to the United States of more than 20% ofthe enterprise's annual production during the life of the loan. 

NOT APPLICABLE. 

UNCLASSIID
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34. 	 FAA Section 620(e)(1). If assistance to the government 
of a country, extent to which it (including government 
agencies or sub-divisions) has, after January 1, 1962, taken 
steps to repudiate or nullify contracts or taken any action
 
which has the effect of nationalizing, expropriating, or
 
otherwise seizing ownership or control of property of
 
U. S. citizens or entities beneficially owned by them with
out taking appropriate steps to discharge its obligations.

Neither the Government of Brazil nor any governmental agency
 
or subdivision thereof has, on or after January 1, 1962,
 
nationalized, expropriated, or seized ownership or control of
 
property of any U.S. citizen or firm, taken steps to repudiate
 
or nullify contracts with such citizens or firms, or imposed or
 
enforced discriminatory taxation or other exactions or restric
tive conditions, or taken other actions having the effect of
 
nationalizing, expropriating or otherwise seizing ownership or
 
control of peoperty owned by U.S.citizens or firms, as specified
 
in this section of the Act, without taking appropriate steps
 
to discharge its obligations, as specified in this section of
 
the Act.
 

35. 	 FAA Section 620(f); App. Section 109. Compliance with pro
hibitions against assistance to any Communist country. 

Assistance provided under this loan will not be furnished to
 
any Communist country. 

36. 	 FAA Section 620(g). Compliance with prohibition against use 
of assistance to compensate owners for expropriated or 
nationalized property. 

Assistance provided by this loan will not be used to compensate
 
for expropriated or nationalized property.
 

37. 	 FAA Section 620(h). Compliance with regulations and procedures 
adopted to insure against use of assistance in a manner which, 
contrary to the best interest of the United States, promotes 
or assists the foreign aid projects or activities of the 
Communist-bloc countries. 
Assistance provided by this loan will not be used in a manner
 
which, contrary to the best interests of the U.S., promotes
 
or assists the foreign aid projects or activities of the
 
Communist-bloc countries. 

UNCLASSIFED
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38. FAA Section 620(i). Existence of determination that the countryis engaging in or preparing for aggressive military efforts. 
The President has not determined that Brazil is engaging in 
or
preparing for aggressive military efforts.
 

39. FAA Section 620(k). If construction of productive enterprise
where aggregate value of assistance to be furnished by United
States will exceed $100 million, identification of statutory

authority.
 

NOT APPLICABLE.
 

40. FAA Section 620(1). 
 Compliance with prohibition against
assistance after December 31, 1966, for the government of a
country which fails to institute investment guaranty program.
 
Brazil has signed and instituted such an agreement.
 

41. 
FAA Section 620(n); App. lOT(b). 
Compliance with prohibition
against assistance to countries which traffic or permit
trafficking with North Vietnam.
 
The Host Country does not traffic or knowingly permit trafficking

with North Vietnam.
 

42. FAA Section 620(o). If country has seized, or imposed anypenalty or sanction against, any U. S. fishing vessel on account
of its fishing activities in international waters, information
on the consideration which has been given to excluding thecountry from assistance. 
Brazil has not seized or imposed any penalty or sanction against
 
any U. S. fishing vessel in international waters.
 

UNCLASSIFIED
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FAA Section 621. Information and conclusion on how the loan 

in providing technical assistance will utilize to the fullest 

practicable goods and professional and other servicesextent 
basis. If the facilitiesfrom private enterprise on a contract 

of other Federal agencies will be utilized, information and 

conclusion on whether they are particularly suitable, are 

not competitive with private enterprise, and can be made 

available without undue interference with domestic programs. 

Engineering services and technical assistance provided under
 

the Loan will be procured from private enterprise.
 

Use of funds to carry out FAA Sec-App. (Section Unnumbered). 

tion 205, which pertains to IDA.
 

Funds will not be so used.
 

A=. Section 102. Compliance with requirement that payments in 

excess of $25,000 for architectural and engineering services 

on any one project be reported to Congress.
 

Payments in excess of $25,000 for engineering services on this
 

project will be reported to Congress pursuant to the require

ment of this section.
 
App. Section 104. Compliance with bar against funds to pay 

pensions, etc., for military personnel.
 

Funds obligated by the loan will not be used to pay pensions,
 

annuities, etc. as prohibited in this Section.
 

Section 106. If country attempts to create distinctionsApp. 
because of their race or religion among Americans in granting
 

other rights otherwise availpersonal or commercial access or 
able to U. S. citizens generally, application which will be
 

made in negotiations of contrary principles as expressed by
 

Congress.
 

No attemlts by the Host Government to create distinctions be

cause of race or religion among Americans in granting personal
 

or commercial access or other rights otherwise available to U.S.
 

citizens generaly are known. If the Host Government attempts.to
 
in negotiacreate such distinction.kai lc€ on will be made 

tions of contrary principles as expressed by Congress.
 

UNCLASSIFIED
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48. 	 App. Section 111. Compliance with existing requirements for 
security clearance of personnel.
 
Not applicable.
 

49. 	 App. Section 112. Compliance with requirement for approval of 
contractors and contract terms for capital projects. 

Firms which provide engineering and procurement services financed
 
by the loan for the project, and the terms of thir contracts,
 
shall be approved by A.I.D.
 

50. 	App. Section 114. Compliance with bar against use of funds to
 
pay assessments, etc., of U.N. member.
 
Loan funds will not be used to make any payment to U.N. Member.
 

51. 	 App. Section 115. Compliance with regulations on employment of 
U.S. and local personnel for funds obligated after April 30, 
1964, (Regulation 7). 

Not applicable.
 

52. 	 App. Section 401. Compliance with bar against use of funds for 
publicity or propaganda purposes within United States not here
tofore authorized by Congress. 

Loan funds will not be ised for publicity or propaganda purposes
 
within the United States.
 

UNOASSIFED
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ANNEX II
 

PLATES:
 

1.) Location Map
 

2.) 
 South Central Brazil: 
 Transmission Lines
 

3.) Flow, Head and Power
 
Duration Curves
 

4.) General Arrangement
 
of Project
 

S.) Dam and Power House 

6.) Construction Schedule 

7.) 
 Espirito Santo Transmission
 
Systems
 

8.) Transmission and Distribution Schedule
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on 7"-- ALTO LAJE - AREINHA 169/34.5kv- 7,5 kC(A(:OEIRO-FAB ITABIRA (34.5k....8.- - DCUB.ESG I CIQCUIT ICIRCUIT)I,.. = . . 

-9 ALTO LAJE -VITORIA I IMPROVEMENTSI 
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II CARAPINA ISYNC R CONO .AD0 5014VA TRANSF AND IMPROVEMENTS) 

12 ALTO LAjE (ADD1 38 AND 34,5kV FEE0ERS,34.S/69xv SUBSTATIONI "____.... 
on 13 GUARAPARI SWITCHING I NEW I 

o 14 CACHOEIRO_ NEW)_ __,_.... .......... 
1 15 PRAIA (NEW 34.5kv FEEDERI 

16 VITORIA (ADO 7.5 Mv& TRANSF AND IMPROVEMENTS) € -- _____-_--

I7 PAUL (ADO. 3.73 MVA TRANSF AND IMPROVEMENTCI I 

91 48 
19 
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20 

21 
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ANNEX III 

TABLES
 

1.) Statement of Operations
 

2.) Cash Flow
 

3.) Balance Sheet
 

4.) 
 Legal Basis for Return on Investment
 

5.) Unit Sales Prices
 

6.) Investment Schedule
 

7.) System Requirements -
Power Energy (GWH)
 

8.) System Demand (N)
 

9.) Energy Sources (Mwh) 

10.) 
 Project Cost Estimates
 

11.) Benefit Cost Analysis
 

UNCLASSIFIED 



-M CaA:--aA C::--.AL £$..AZI1U:ThA DF FP&.-,A =-LP=-aCA 
•flDAkIAi PJe0lTi:J 

I - STATT52.'2 C 0(IF.R_0 ,M 

•I I ' ' I ' 16 90 91 17217 95j6 77 
A- REMIM'U 

1- Anxual sales (h-n) ....................... 
2- Unit sales prices (JS3./h) .............. 

3- Gross revenue fro; sales (I x 2)10 

4- Other income 1i uS$ .................... 

5- TOTAL flCOP"= (10'3 usS"................ 
............ 

B- COST OF 01:1CIo!:. s$ 

S... 

98.913 

24,5 

2,423 

440 

2.63 

134,180 

23.1 

3,100 

644 

3,744 

253,794 

23.1 

5.863 

1.362 

7,225 

372,429 

23.1 

8,603 

1,750 

10,353 

555,260 

17.7 

9,&8 

2,270 

12,098 

575,009 

17,7 

10,178 

295 

10-,473 

595,928 

17.7 

10,548 

-... 

10,548 

62O,4,30 

15.8 

98.3 

9,. &3 

646,670 

15.8 

10,217 

10, 17 

676,057 

15.8 

10,682 

10,682 

703.971 

13.9 

9,655 

9.85 

i-

-

Production expenses ..................... 
a) Eisting plan.tz (Jucu & Fruteira) ..... 
b) Pue! oil (cLiesel) .................... 

c) Mascarenhas plan .................... 

d) Purchased Power ...................... 

109 

1,063 

-

109 

-65 

1,502 

109 

-

2,931 

109 

-

4,346 

10 

-

5,596 

109 

97 

728 

109 

-

671 

109 

118 

607 

109 

-

11 

536 

109 

-

118 

456 

109 

-

118 

366 
2- TOTAL, production expenses ............... 

3- iFain trananission expennes ...................-
4- Subtrarnsmisson & distribution expenses... 

5- Other Expenses ......................... 

1,1-2 

174 

119 

1,611 

.25 
195 

119 

3,040 

25 
218 

-

4,455 

39 
244 

-

6,070 

44 
273 

-

934 

144 
306 

-

898 

44 
343 

-

834 

44 
384 

-

763 

144 
430 

-

683 

.44 
482 

- -

593 

44 
540 

C-

D-

F-

P-

0-

6- TOTAL, operatinr expenses .............. 

F=~ CIAME (103 =,-)I- Depreciation & Amortization ............. 
2- Administration and ceneral .............. 
5- Consuer accounts............. 

7- TOTAl. fixed charges .................. 

':%AL PR0UMON COSTS (B6 C7) ............ 
h= PROFiT OR LOSS (before interest) A -

D&MST .................................. 
N= Prop OR lSS (E - F) ................. 

D 

1,465 

370 

177 

123 

670 

2,135 

728 

558 

170 

1,950 

852 

186 

138 

1,176 

3,126 

618 

1,307 

(689) 

3,283 

952 

195 

155 

1,302 

4,585 

2,640 

2,n4 

729 

4,738 

1,442 

205 

174 

1,821 

6,559 

3,794 

2.495 

1,299 

6,367 

1,719 

215 

195 

2,129 

8,516 

3,582 

3,063 

519 

1,284 

4,001 

226. 

218 

4,.45 

5.729 

4,744 

3,242 

1,502 

1,285 

4,453 
237 

244 

4,934 

6,219 

4.329 

2.944 

1,385 

1,262 

4,541 

249 

273 

5,063 

6.325 

3,478 

2.639 

839 

1,237 

4,659 

261 

306 

5,226 

6,463 

3, 54 

2.334 

1,420 

1,209 

4,763 

274 

33 

5.360 

6,589 

4,093 

2,o46 

2.047 

1,177 

4,875 
288 

464 

5,57 

6,724 

3,161 

1,784 
1,3T7 

03 

C
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CCBFS- CIA. C-.-AL EP.eTASIUpA D: FCR0 Lr.ICA 

PFAUHCIAL FR0,T. 

I- CASH FLow 

(U$ 1,OO) 

A- CASH FIIPrsI. NetProfitbo r Intae re ................... 1. Net profit before interest61 

4. Increase t kid ..hare ..............caia :.... 
Inres InPid11shr aptl........ 

a) This ro newo ....................... 
b) letrobs new loan .... 

a) Fletrobrzs already negotiated .............1C/11. increase in Acc. Payable & other liabilitiez.. 
.................................. 

B- CASH D z33 .r 52,, 

1966 

2 

72823731,776 

-
2,000 

2,190 
29 

7,093 

1 96:98 

618 

8523,700 

3,000 
3,800 

-
36 

12,00G 

2,640 

3 9523,00O) 

3 000 
3,600 

45 
13,237 

16 

3*794 

2,41,4422,400 

3,
000 

3.500 

56 
14,192 

9o 

3,582 

171,8611,7191,800 

3,000 
3,500 

69 
13,670 

17 

4,744% 

4,001_ 

85 
,830 

92 

4,329 

4,453 

106 
8,888 

17 

3478 

4,541 

132 
8,151 

94 

,4 

3,7004,659,-

-
163

8,576 

17 

09316 

4 763,6 

201
9,057 

1976 

4,875 

250826 

2. Con-struction Expen~dituresa) 1*hz1renla5 ................................bN Other construction(tras.-.. & distribution) 

) P-nn~i rsrve for future mor Project ..
5. D ebt service ",

a) Amortization of principal ................. 
1) AID loan ............................... 
2) Bletrobris jn- loans) .................
3. 

4) Long term borowng Eletrobr~s 

-
6,332 

-1,69-0 

. . . 

5,430 
4,742 

-1,60 

7,233 
3,590 

9,259 
1,408 

7,709 
1,086 

2254 
1,269 

60 

1,100 

6001,640 

1,469 

6001,640
36 

1,300 

6001,640 

1,400 

1-00 

600.1,640 

1,500 

300 

600,64o 
(existing)........................... 

.-5) 1ong term bor-.owing Eletrobrs0 
(alreadv negotiated) .................. -

b) Pament of Interest-1616 

1) Requested AMD loan .................. 

2) Eletrobrs (new loans) .............. .1053 
) Long term borrowing zximbaret ......... 174) LonIg term borrowir Eletrobr3 

(existing) ............................ 346(already negotiated) ................. 88 
6) Long term borrowing Eletrobr' 

106 

163 
83 

583 
16 

346 
277 

106 

163 
248 

1,060 

14 

33 
255 

106 

27872837 
413 

1,520 

13 

318 
229 

10806 

278 
578 

1,975 

1 

304 
193 

327 
660 

2,132 

9 

290 

1500 

3273732 

627 

1,919 

8 

277 

112 

108 

37 
594 

1,706 

6 

263 

69 

106 

561 

1,492 

249 
27 

106 

- -

528 

1.279 

34 

235 
-

106 

1,066 

221 

(gu-rantee)...........................
Y718. Increase in cash account receivable andirnentories .................................10. Decrease in other liabilities (Pat income ta)..

22. Other disbursements 
a) Income tax .................................
b) Cash to di ide nd ........................ 

14. Increase (Decrease) in Cash (except normal cash)15.Cash balane begnnn of year . . . . . . . . . . . . . . . . . .16. Increase in normal ch........................1 T. ahbaanceendofyer........................ 

. 

2 

116 
16 

- . 13 ol 
35 

4 15  

12 
462 

2 2 

163 203- 0 

26 7,58 1,93324 

33 (5) 
4 6 2 478 
16 20 

478 498 

2 

791,13 

279 

498 

25 
523 

2 

3123 

195-3275 

885 
523 

31 
554 

386 

80-,90 

(1,110) 

5 54  

39 
593 

479 

2258708,827 

561 
5 93  

48 
641 

595 

2088708,490 

(339) 
64 1 

60 
701 

737 

1258708,575 

1 
7 0 1 

74 
756 

913 

213 
8709,o24 

3 
7 

91 

_ 

1,133 

8708,276 

10 

6W 

0 

M 

Hhi 



C'BFE; - CIA. C,-MAL B.-SI[EIRA r'L FO1A EL't-MICA 

F AVNCIAL FhWJECTICiN 

III- BALANCE Sn'-r ENMOF121 

CUss 1.000) 

ec.96~197 i66 168 196 173 197 172 1973 1974 1975 1976 

A1. Current Assets . 

2. invest-ents ............................ 

3. Capital A sets 

a) -ixed Assets (in operation) ....... 

b) Construction in Progress .......... 

c) Planned Reserve for Future Projects 

d) TOTAL ............................. 

4. Gross Assets (1 2 3) ........... ...... 

5.Accurlated Provision for Depreciatlon .-

8. Total Assets, End of Feriod ............. 

B6 

8 

4,625 

789 

-

., 
1 4 

6,408 

(743) 

5,665 

1,137 

8 

10,648 
1,098 

-

11,746 

12,891 

(1,113) 

11.778 

1,333 

8 

11,898 

10,320 

-

21,918 

23,259 

(1,965) 

21,294 

1,531 

8 

18,022 

14,719 

-

32,740 

-

(2,917) 

31,363 

2,062 

8 

21,486 

21,922 

-

43,408 

-

(4,359) 
41,i19 

3,259 

8 

50,075 

2,128 

-

52,203 

-

(6,078) 

49,392 

2,535 

8 

55,726 

-

55,726 

-

(10,079) 

48,190 

3,575 

8 

56,826 

.... 
-

56,826 

-

(14,532) 

45,877 

3,831 

8 

58,2,5 

-

58,295 

-

(19,073) 

43,061 

4,569 

8 

59.595 

500 

60,095 

(23,732) 

40,940 

5,515 

8 

60,5 

1,700 

61,795 

(28,495) 

39,723 

6,68 

8 

62,45 

2,000 

64,495 

(33,370) 

37,791 

B - LIABILITIES 

1. Current Ad Other Liabilities .......... 

2. Iang Term Debt ......................... 

3- SIsre Capital .......................... 

4. Reserves ............................... 

5. Surplus or deficit ..................... 

6. Total Liabilities & Capital ............ 

799 

3,191 

1,827 

52 

(204) 

. ,665 

82 

7,345 

3,603 

52 

(34) 
11,778 

848 
13,840 

7,303 

52 
(749) 

21,294 

893 
20,135 

10,303 

52 

(20) 

31,363 

949 
26,215 

12,703 

52 

1,200 

41,119 

1,018 
32,295 

14,503 

52 

1,524 

49,392 

1,103 

29,586 

14.503 

52 

2,946 

48,190 

1,209 

26,877 

14,503 

52 

3,236 

45,877 

1,341 

24,168 

14,503 

52 

2,997 

43,061 

1,504 

21,459 

14,503 

52 

3,422 

40,940 

1 70 

19,077 

14.503 

52 

4,386 

39,723 

1,95 

x6,6g5 

14.503 

52 

4,586 

37,791 

NOMh: (x) 241 taken from current assets and transferred Construction in Progress. 

I- C 
C'. 



CCEVE - C0-P 

LEGAL 

-IIAC2yrj1AL BMASIIIRA DE 

BASIS FOR P-R-E.17 Octlfs,'-

MCA ENDIICA 

1966 

A- IS10T 

1- New Cc-itruction Completed la-t 
year 
1.1- Mascaren-as, units 1 & 2 ..... .... 
1.2- Y scarze: s, unit 3 .......... . 
1.3- Tramnmsission lines ........... . 
1.4- Substatins ................. . 
1.5- Distribution ................ .-
1.6- Frequency Conversion ....... -
1.7- Provisioc for Aditlonal circuits .-

TOTAL (Fixed Asset's Increae) -

Forcer Fixed Assets ....... . 

Current Fixed Assets ......... ,625 

2- Working Capital ................. 531 

TOTAL (I 2) ....................... . ,156 

1967 

-
5241 

-
737 
45 

6.223 

4,625 

i0,648 

658 

11,306 

' 

173 
-
937 
140 

1,250 

iO,648 

11,898 

816 

12,714 

1969 

-
2468 
2,672 

891 
93 

6,124 

11,898 

18,22 

1,012 

19,034 

1970 

-
671 

1,998 
715 
80 

-

3,464 

18,022 

21,486 

1,255 

22,741 

1971 

27,503 
-

125 
-
325 

-
575 

28,528 

21,486 

50,014 

1,556 

51,570 

1972 

-
4,82 

-
269 

-
-
1,000 

5,651 

50,o4 

55,665 

1.929 

57,594 

1973 

-

-
1,100 

1,100 

55,66f 

56,765 

2,392 

59.157 

1974 

269 

-
1,200 

1,469 

56,765 

58,234 

2,966 

61,200 

1975 

-
-
-

1,300 

1,300 

58.234 

59,534 

3,678 

63,212 

j 1976 

_ 
-

1,100 

1,400 

59,534 

60,934 

4,561 

64,955 

B- nBRKECIATION & A144TIZATIOU 
End of Pyjious year ................ 
resent year (aA) ................. 

End of year ........................ 

743 
370 

1,113 

1,113 
852 

1,965 

1,965 
952 

2,917 

2,917 
1,442 

4,359 

4,359 
1,719 

6,078 

6,o24 
4,001 

10,025 

10,030 
4,453 

14,483 

14,483 
4,541 

19,c24 

19,o24 
4,659 

23,683 

23,683 
4,763 

28,446 

28,6 
4,875 

33,321 

C- LMArL BASIS FOR RETU N -IVESTI1-NT 4,0o4 9.341 9,797 14.675 16,663 41,545 43,11 40,133 37.517 34,766 31,634 

C 



E- CO.'YA:..I!A C=ZJTP.AL 1WVA3ILMAA DMFa A EIliIZCA 

IfTrSALES PIJC 

Ms 1,000 

1966 1967 19;5i 1969 IWO7 1971 1972 1973 1974 11975 j 1576 

COST OF SUM=~ 

1. D-precation end k-'mrti:ation 

At E ..................................... 

(1o ;TS 

370 852 952 1,442 1,719 4,00m 4,153 4;,541 4,65: 4,763 4,875 

2. .ctur on Capital (10,' 

At MC, of Iacal Value 

M3) 

.................... 404 934 930 1,463 1,666 4.155 4,31n 4,013 3,752 3,77 3,163 

3- operation & Maintenance ( 17' US$ 

rroduction (Crzent p!unt ) except fuel 

Fuel Oil (diezel Vit~ria-Cachociro) ....... 

Production (razcarenhaz) ................. 

Trarsm- sion (C¢n±Z  ::.acarenhaz) ........ 
Troanmsisson (Carapina-Cachoeiro) ......... 

Subt .anmissionL Diztribution ... ........ 

Administration ............................ 

P ha sed power (-C-1SA) ................. 

Purchased pover (CEZ-aG) ................... 

109 

9 

177 

1,063 

-

109 

-

25 

-

33' 
186 

900 

602 

109 
-

-

25 

-

373 
195 

864 

2.067 

109 

-

-

25 
14 

418 

205 

824 

3,522 

109 

365 

-

30 

14 

468 

215 

778 

4,818 

109 

97 

30 

14 

524 

226 

728 

-

109 

118 

30 

14 

5C7 

237 

671 

-

109 

-

118 

30 

14 

657 
249 

607 

-

109 

.-

Ila 

30 

14 

736 

261 

536 
-

109 
-

118 

30 

14 

5 

274 

456 

-

109 

-

i p 

3O 

24 

q4 
288 

6" 
-

TOTAL ..................................... 1,646 2,155 3,633 5,117 6,797 1,728 1,766 1,7864 1,804 1,626 1,849 

4. ,o AL (I- 2 -3) (10 L$) .................. . 2,420 3,941 5,565 8,022 10,182 9,&84 10,530 10,338 10,27,5 .0,o66 9,88T 

5- TOTAL SAIES (rNh) ......................... 98,913 134,180 253,734 372,429 555,260 575,009 595,928 620,430 646,670 676,057 703,9Th 

6. Unit Sales Price 

(Average Rate: 4 

(us^A7,',;h) 
: 5) .................... (24 -5 )X 29.4 21.9 21.6 18.3 17.2 17.7 16.7 15.8 14.9 13.9 

7- (Three Year Average) US$AIh ............. (24.5) 23.1 23.1 23.1 17.7 17.7 17.7 15.8 15.8 15.8 13.9 

S. Purchased Posyer in M-qh 

LCEiSA ................................... .................................... 96,663 . 
-Ma 

81,8545- 9 
54,691 

78,5678,9 
187.893 

74,8862,7 
320,179 

70,762438,000 
43,0-----

66,144.....-
60,978 55,178 48,690 41,423 33.284 

TOTAL ..................................... 96,663 136,545 266,460 395,065 508,762 66,144 60,9 7 ' 55,178 48,690 41,423 33,284 

(x)-	 If calculated in the basis of previous year, US$27, with a deduction of 15 , due to a delay In nonetas-r correction combined with Inflaticn, 
the probable value for 1966 would be IZ$ 23.60 which is close enough from the value iniicated in table * 

'-4 

3 



CBFE - Cck!HI ,TRL Ms31F.A DE FtRQA EltMCA 

MASCAREKHAS HBJECT 
1.00D __________ XS 

I 1970 1971 1972 119731 1974 197gW76j Total1966 1 96 1969 

1- Mi3CARENHAS PROJECT 

].1- Generating Plant, units numsber 
1 and 2 

&)- Construction ............. 

b)- Interest .................. 

)- TOTAL ..................... 

. 

-

5,17 
259 

5,430 

,. 
837 

7,233 

7,050 
1,509 

8,559 

4,209 
2,072 

6,281 

-
-

-

-
-

-

-

--

-

-

-

22,826 

7 

27.503 

1.2- Generating Plant, unit number 3 

a)- Construction .............. 

b)- Interest .................. 

a)- TOMAL ..................... 

TCAL MASCARDWNAS IPOJECT 

-33 

-

-

5,430 

-

-

7,233 

667 

700 

9,259 

1,297 

1,31 

1,428 

7,709 

1,959 

9 5 

2,254 

2,254 

--

-

-

-

-

-

33 

4,3-W 

31,885 

2- TiANSMISSIC LES 

2.1- MMIG-ascarenhas-Caraplna (Ist. 

aircult) 138 kV .............. 

2.2- m.scarenhas-Carapina(2nd circuit) 

138 W ........................-
2.3- Carapina-Alto laJi. 138 kV . 

2.4*- Alto laje-Cachoeiro, 138 kV .... 

2.5- Secondary Lines (7),69 to 34.5kV 

SUB-TOTL ........................... 
2.S- Interest During Construction-67 

(2.1 to 2.4) ................ 

TOTAL TRANSMSSICN = .S 

3.864 

90 
200 
320 

4,474 

283 

4,757 

-
180 

1,002 
173 

1,355 

88 

1.443 

-

336 
132 
45o 
135 

1,053 

194 

1,247 

270 
... 

-....... 

-

270 

47 

317 

119 

....... 

119 

67 

186 

-

-

-
. 

-

-

" 

-

3.86 

725 

4w -
1,652 

628 

7.271

679 

7,950 

3- SUBS TINS 

3.1- carapi - 138 kV ............. 
3.2- Alto IaJe -138 V ....... 

3.3- Guaraari -138 kV............. 
3.4-,Cachoero 138 kV .......... 
3-5- Secondary Substations (5)

to34.5 v .................... 
69 

. 
90 

144 

521 

775 
263 

52 
704 

250 

772 
129 
61 
45 

21 

135 
--

-

-

.... 

_269 - 269 -48 

- -3 

2,220 
48 

893 

792 

SUB-TOTAL ..................... 

3.6- Interest ....................... 
TOTAL SUBSTATIC S .............. .. 

755 

38 
793 

2.044 

178 
2,222 

1,028 

331 
1,359 

135 
161 
296 

269 
.....
269 

-

-

. 

269 

.. -

- - -

4.500 
708 

5,208 

Ir- DISTRIBUTION3 

TOTAL Distribution ................. 737 937 891 715 325 • - - 3,605 

5- FREQUENCY CNVERSION3 

TOTAL Frequency Conversion ........ 45 140 93 80 ....... 358 

6- Provision for Aditional Substation, 
Substransmission & Distribution ...... 

TOTAL CAPITAL OUTIAYS ....... ......... 

-

6,332 

-

10,172 

-

10,823 

-

10,667 

575 

8,795 

1003 

3,523 

1,100 

1,100 

1,200 

1,469 

1,300 

1,300 

1,400 

1,400 

1500 

1,500 57,0 
51 

Ma'o 



CCBFE-ESCELSA SYSTEM REQUIRMTS pOwRP & ENERGY - GWH 

_ 1966 1967 11968 1969 1970 1971 1972 1973 1974 1975 1976
industrial5 
1. CCBFE (exce t large 
 98.91 110.78 124.07 138.96 155.64 174.31 195.23 218.66 244.90 274.29 307.20
 

(a) 	CVRD 

.14.15 


2. Large Industrial	 
23.39 129.72 233.47 235.62 236.70 236.70 
237.77 237.77 237.77 237.77
 

(b) 	CFAV 21.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00 
 38.00
 
(c) 	 7BR - -	 164.00 164.00 164.00 164.00 164.00 164.00 164.00 
Total Large IndUstrial 35.15
3. ESoELSA 	 61.39 167.72 271.47 437.62 438.70 438.70 439.77 439.77 439.77 439.77(except large 

industrial) 	 24.46 27.40 30.68 34.36 38.49 43.11 48.28 54.07 60.56 67.83 
75-97
 

4. Total sales 
 158.52 199.57 322.47 444.79 631.75 656.12 682.21 712.50 745.23 781.89 822.94

5. Transmission &

Distribution Losses 
 30.50 35.12 45.42 55-39 65.44 75.24 
80.75 87.02 
93.92 101.65 110.32

6. 	 Total Energy

Requirement ( 4 + ) 189.02 234.69 367.89 500.18 697.19 731.36 762.96 799.52 839.15 883.54 933.26
 

Requiremen 
 4 +
 

1-3 
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UGBFE - COMPANHIA CENTRAL BRASILERA DE FORA RICA 
CCBFE - ESCELSA SYSTEM REQUIREaNTS 

SYSTEM DEMAND 

- POWER 

MW 

& ENERGY SOURCES 

E1965 
1 - CC2FP, (existi!-r Fruteiras and Jucu) .... 4 

2  ascarenhac ................................ 
-

3 - CMEOG (transfer from CEITG system) ..... -

- ESCELSA (Rio Bonito and Suiga) ......... 47 

5 - TOTAL Hydro Plus CEUIG ..................-

6 - Diesel (CCBFE 5, CVRD 6, CFAV 3) ....... 11 

1966 

4 

-

47 

51 

17 

-

1967 

4 

14 

47 

65 

17 

I1968 
4 

-

50 

47 

101 

17 

= 

4 

-

50 

47 

101 

17 

I!617 

4 

-

55 

47 

106 

17 

1971192 

4 4 

77 116 

- -

47 47 

128 167 

17 17 

97 

4 

116 

-

47 

167 

17 

9 

4 

1166 

47 

167 

17 

1751f 

4 

1116 

47 

167 

17 

4 

47 

167 

17 

7 - TOTAL Capacity ......................... 

8 - Less Total Reserves .................... 

62 

21 

68 

17 

82 

27 

118 

42 

118 

22 

123 

-

145 

16 

184 

48 

184 

39 

184 

31 

184 

21 

184 

10 

9 - Net System Demand -W ................. 41 51 55 76 76 123 129 136 145 153 163 174 

:r X 
I- c,' 



CCBFE - COUPANHIA CENTRAL BRASILEIRA DE FO-RA E LUZ
 

CCBFE - ESCELSA SYSTEM REQUI . ,ENS- POUE & ENERGY SOURCES
 

ENERGY SOURCES M~h
 

1964 1965 1966 1967 1968 1969 1970 
 1971 1972 1973 1974 1975 1976
 

- 551.360 582.960 619.520 659.150 703.540 753.260 

1. CCBFE 
a) Existing hydro (Jucu-Fruteiras) 31.496 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 25.000 
b) Existing diesel (Vit6ria-

Cachoeiro) ................... 17.211 - - - - - 46.340 - - - -
c) Iascarenhas plant ............... -

d) TOTAL ......................... 48.707 
25.000 25.000 25.000 25.000 
 25.000 71.340 576.360 607.960 644.520 684.150 728.540 778.260
 

2. PURCHASED FROM OTFPR SYSTEM:S 
CE?1IG (new transmission line) 
.... 54.691 107.890 320.180 438.006
 

3.. ESCELSA 
a) Hydro (Rio Bonito-Suiga) ...... 
 71.609 112.184 139.873 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000
 
b) Hyalro small independent ....... 10.000 10.000 10.000 
 - -.... 

a) TOTAL ......................... 
 81.609 122.184 149.873 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000 155.000
 

* AUTO-PRODUCERS 

a) Companhia Vale do Rio Doce

(CVRD) ........................ 
 2.513 2.000 14.147 ... . 

b) Con2anhia Ferro e Ao deVitoria (CFAV) ................ 3.888 
 4.000 . ..........
 

o) TOTAL .......................... 
 6.401 6.000 14.147 

.
 TOTAL ENERGY AVAILABLE ........... 
136.717 153.184 189.020 234.691 367.890 500.180 697.190 731.360 762.960 799.520 839.150 883.540 933.260
 

-,-I
 



MASCAREMUAS IYDROELECTRIC PROJECT 
Mi.re- 30-5 It,; Units wit!: Provisions fur O:e Alditju,,na! UiL 

Eouioment 

Costs in Local Curreicy 
Cr x 1000 

Mtterial & 
Services C_,!!St'Uct in 

Total for 
Item 

Csts 

Equipment 

in Fareig:. Currerncy 
US$ 

idirect Services Ttal 

To;n Ct: 
as D'iLa. Z 

Foreign 
Exchange Zacal T 

115.5 Mw Hydroelectric Plant 
A. DIRECT COSTS 

1. Land and Land Rights 118,900 118.400 53,559 53,559 

2. Structures and Improvement 

250T Gantry Crane 951,200 
5.774,150 7,040.430 3,171,365 3.17".365 

Lift 59,450 
Aux. equipment 255,630 

3. Reservior, Dam & Water-
Ways 

Ten Taintor Gates 2,972,500" 
9.317,070 14,025,510 6,317,797 6.37.797 

" 
15T Gantry Crane 71,340 
Intake headgate & 

stoplog 1,545,700 
30T Gantry Crane 118.900 

. Turb nes 
Two- 53,000hpD Kaiplin 

2,339,120 
!1_800..000 

2,375,000 2.375,000 :,27E:533 3.653, :z3 

One-53,OCOIhp Kaplin 
Transportation 

1.911,700 
214,020 250,000 

265,000 

Eection 713,40o 6oo00 

5. Generators
Two - 39MVA - 97RPM 2,913,400 

!.400.000 
1,750,000 1,780,000 1.312-342 3,022.352 

. 
One - 39MVA - 97RPM 2.200.000 160.000 " 
Transportation 
e c t i o a -L-as 

178,350 
5 3 5 ,0 50 

14o,oo
6 . 0 0 0 

6. Acessory Elect. Equip. ,66.460 166.46o 400,000 400.o00 4 0.00 74. 952 4T. z$ -" 

7. Misc. Power Plant Equip. 107,010 0 130.000 30,000 130,000 4.703 



Equipment 

CCsts in loca1 0'0rency
C"x 1000 

Services Construction Ttal 

Cost 

Equl-.ent 

in ForeignUS1 

ndirect 

Currency 

SeUvSces -tsa 

oa 

oca-

Cssa 

Cost Fre 

Lla_ 

g :--a-

S. Ste -up Substat4,n 
-03,che 

Substat io n s laruc t ur oTvo-40IMVA. 13. 3'132o;* 

Trans-.s. 
One-40mVA. 13. '132K; 

124 . 5 0
-9,59,7 

332.920 

0 634 6, 

299 97 
35.000 
35 , 0 

3'/57 35 6 

Tranzs. 
Tsr:s 

L-cal) 
tatl::~ (Taxes rij 903,9 

38-997 
Erec 1i- 35670 

15:003 

9. H.V. Control & Protec-3 
ionu 

11. 

0. ui ySu o 

General Installation 178,350 

89,180 

390,000 

70,000 

390,00o 

70,000 70,000 

390,.,' 

40,171 

-3 

:-O,:r: 
SuGeralsion 

178,350 130,000 
130,000 130,000 80,333 210,33-5 

Direct Cozs 12,773,570 15,388,470 28.162.040 5.183:975 48o,ooo 5,663,975 5,663,975 12.685,604 .:2349.579 
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T1hree 3.5 11u' Units wit!' PL-ovisions fo: re Aiddit.iona" Unt 

Cost- in Local C urency in Foreign Curency _;ta.aC:,s-t as rr ars 

Equipment 

,'rx 1000 

Servic o.0 C. 1t;truct i:T T La; Equ 1 - :r i .ect S r:-vices Tta- L ca- Cu. 
F"_ 

. . 
T_-a-

B Indirect Costs 

ConstructionEquipment & Plant 
1,426.300 .426.8OO O000,(-- 2.0,00,00. 642,7T3 2:O:O,0 2,6-2,7-3 

2 Camp & Maintenance 594,500 594,500 267,793 267,793 

3 Insurance 237,300 237,r00 107,117 137,1-7 

4 Social Charges & 594,500 594.500 267-793 267,793 

Related expenses 

5 

6 

Legal & Taxes 

Administration 

142,680 

118,900 

142,680 

118,90 

64,270 

53,559 

64,270 

53:559 

7 Investigations 237,800 237,800 
107, -17 i:7,117 

6 Engineering 
Design & Inspect- 1,189,000 

1,785,500 
800.000 

1,700,000 804.279 1,7C0,000 2.504-279 

ions 
Purchasing 
Field Supvr. (Mgt) 

239,800 
356-700 

100,000 
800.000 

9 Omissions & Contingen- 1,412,300 252,300 1.657,8OO 3,322,400 (13,400 43.000 170.020 936,400 '196.577 936.400 2,432,977 
- 0 

cies 
Total Indirect 2,339,100 2.774.932 2,34o.800 3.460.860 2.718,400 483000 1,. 2.000 3." . il. 2 ..1.636.400 5.447,607 Z 

D Total Power Plant 15 612,60 2,7746 1:,3 270 36.622,920 7.902.375 528,000 1.870.030 -0.300.375 !,-6.z1012.300.375 26.797.5 

E 

Interest During ConsL. 

Total Cost.Power Plant 

Rounded $15.6 bil. 

i 0!, 52 

15.6:2,67) A.. (o,-3' 

$11,-.2 bl. $! .2 bil. 

I.40 1.950 

. ;.235.270 

<8.0 -il. 

48,024,870 

$7-9 il. 

7.902-375 

$o.6 mil. 

52&.000 

$I.9 i1. 

5.15Z6.214 

10.300.375 q c32.,24 

$10.3 mi!. $21.6 =-. 

5. !6-z 

12.30,.375 31.933.199 

$10.3 rol. $31.9 
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RAJCHAIO.NHA:; HYDIO1.;]J.;TIIIC IROJE(,T 

Local Foreign Total 
Item 	 Financing Financing as 

1000 Cr$ U,$ US dollars 

Tr nii,sl on T.!ner 

M1 ,;cuzr, h;,1t-Carapina 1,2614,536 155,14OO 730,189 
13, Kv-l:'O Km,. add :c,,d 

C..rapiiia-Alto LuA' 893,006 	 1105,911
236 K i,m.-5louble
 

circuit-one initially
 

Alto Lua-Cachoeiro 3,4142,933 100,650 1,665,619 
135 Kv, 110 KCmsingle 
circuit
 

A:-,i 'J1 .'J,: u 	 318,940 7,475 152,447"9)K.v, 1',.o K .in ,' 
circit 

Cachoeiro-Entronc Itabira 330,873 7,436 157,834

3L.5 K*.,, --- I C-r, 

circuit
 

'.itoria-?eio 104,638 4,575 5L,138
 
3.5 K%. 5 F. ,
 
circuit
 

A':-l.aJ -Areirnha 197,507 4,733 914,509

3". '., '. TK-m dc.b'e
 

'ircuit
 

Cach-eir:-F I!. Itatlira 279,596 5,148 132,236
 

4-.5 	 Kv, F -.inwle
circuit 

3 Alto LoJs-Vitcrla 56,069 4,200 29,684 
.5 K, Imprc-.erentF. 

S 	 Vi~c.. ir~pro'eents 29,700 1,500 15,006
 
other lines
 

Subtotal Transrnission 6,917,796 291,117 3,435,567
 

UICLASS]FIED 
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Item 


Substations
 

U Carapina C1,736,837 
Synchronous Cond 

Add 50 MVA and Im
provements 

12 Alto Laje-New 138 Kv 
and 34.5 Kv feeders and 5 
MVA 34.5/69 Kv transformers 

13 Guarapari Switching 
station (New) 

14 Cachoeiro (New) 
two 12/15, 138/34.5/11i.4 Kv 

15 Praia-(New) 34.5 Kv feeder 

16 Vitoria-add 7.5 MVA 

17 Paul-add 3.75 MVA 

and Improvements 

18 Campo Grange (New) 

5 MVA 34.5/11.4 

19 Fruteiras-(New) 
two 5 MVA 69/34.5Fv 

20 Miscl. Improvements in 
other substations 

Subtotal Substations 


Local 

Financing 

1000 Cr$ 


644,756 


158,649 

1,140,034' 

58,379 

437, 516 

76,19 

18624o 

455,856 


44,000 


4,990,218 
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Foreign Total
 
Financing as
 
iS$ US dollars
 

899,584 1,689,056
 

191,680 484,750
 

41,835 113,948 

379,750 897,967 

10,254 36,790 

74,150 273,020 

127,951 17,960 

15,76o i00,414
 

63,600 270,867
 

20,000 40,000
 

1,714,573 3,982,871
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4'(3,(J311 
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333,54o 

2 ' 'm a.- :i 52;J,002 137,655 377,655 

23 V, u-V Ve a 707,670 125,583 47,291 

25 C-

I I "L-7,7 

5,144 

'2,075 

7-,,272 

166, 37 

116,83o 

26 a V - i.462,300 113,499 778,180 

2 

31 

V'_ V 
Ca' acL 'a 

'" a "n--. 

c" 

I -,337, 

S"'a. 

V a a1% 
ns f4, r 

' 

:i., r 

280.509 

902,332 

76,063 

238, 355 

380 

694,64) 

51,582 

78,356 

7.972 

24,863 

725,623 

179,086 

488,507 

42,544 

133,177 

607,900 

3,632,249 
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Frequency Change
 

O Generation Installations 


33 Transmission Installations 


34 Engineering and design 


Subtotal-Frequency Change 


Management and Operations
 

35 Lab Equipment 


36 Operations and Maintenance 

Equipment
 

37 Training 


Subtotal Management 

and Operations
 

Total Distribution
 
and Transmission 


Hounded 


Local 

Financing 

100 Cr$ 


535,000 


75,000 


185,000 


795,000 


19,097,663 


19 billion 
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Foreign Total
 
Financing as
 
US$ US dollars
 

243,181
 

34,091
 

84,091
 

361,363
 

75,608 75,608 

150,000 150,000
 

50,000 50,000 

275,608 275,608 

3,006,921 11,687,538
 

$3.0 million $11.7 millio 
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Benefit Cost Analysis T 11P P. 1 of
 

I. LoVer Grande Power
 

A. Porto Colombia Capital Cost Summary
 

Life 
in 

Local Costs 
as 

Total Cost 
as 

Item Years dollars Imports dollars 
1. Land and damages, 

dam, intakespilling 
50 20,220,000 - 20,220,000 

2. "Structures and Im
provements 

Powerplant, pen
50 5,430,000 5,430,000 

stocks, operator's 
village 

3. Turbines, generators 
and accessories, 

35 ;3,180,000 11,110,000 14,290,000 

powerplant equipment 
4. Railroads, roads, 50 400,000 400,000 

bridges 

5. Contingency - 3,360,000 950,000 4,310,000 

Total 32,590,000 12,060,000 44,650,000 
Installed Capacity 270 Mw 
Cost per Kw US$165 
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Benefit Cost Analysis (Continued - 2) TABLE 11, p. 2 of 5 
B. Transmission Cost Summary 

Life in Total Cost Cost per 
Years as US$ Kw 

1. 345 KV transmission Circuit 
Jaguara to Belo Horizonte 

50 14,190,000 

with terminals 
Unit Cost at 400 MW 35.50 

2. 230 KV transmission, Belo 
Horizonte to Illascarenhac 

50 7,500,000 

with terminals 
Unit Cost at 150 Mw ,50.00 

3. Compensation and 
Syncronos Cendenser 

25 1,500,000 

Unit Cost at 150 Mw 10.00 

4. Step-up Sub at 25 - 5.60 
Porto Colombia 

Unit Cost 150 Mw 

5. 345/230 Sub at 
Belo Htrizonte 

25 - 3.52 

Unit Cost transmission $104.52 
and Subs 

Unit Cost Subs only $ 13.7 

Output Mascarenhas with three 38.5 Mw (115.5Mw) units,
 
average water year = 817 GWH
 
Transmission losses at 14% equivalent capacity from
 
Lower Grande- 132 Mw
 

Share of Porto Colombia Investment 132 Mw @ $165/Kw $21,400.000
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Benefit Cost Analysis (Continued - 3) ANNEX 

C. 	Annual Cost Lower Grand Power
 

Item 


1. 	Operation and Maint. 

$1.13/Kw x 132 Mw
 

2. 	Replacement of generating 

equipment in 35 years
 
(9% amortized in 50 years)
 

3. 	Amortization of Capital 

in remaining life.
 
(50 years from 1971)
 

Annual Coast Lower Grande 

Generation
 

TABLE I1, p. 3 of5 

Annual
 
Cost
 

US x 1000
 

149
 

26.3
 

2,096
 

2,271.3
 

Investment in share of transmission 
and Substations - In6remental Cost 
Jaguara - Ipatinga and 

Strenghemng lines to Mascarenhas
 

132 	Mw @ $104.52/Kw $13,800,000
 

4. 	Operation and Maintenance
 
132.Mw @ $1.90 


5. 	Replacement of Sub &
 
Switching Equipment in
 
25 years 


6. 	Amortization of Capital 


Transmission Cost 


Cost Lover GrandeCapacit 

Gen & Trans.
 

Cost of Energy from Louei 
Grande- 3781.3/817 GWH 

251.0
 

19.0
 

1,240.0
 

1,510.d
 

3,781.3
 

4.63 mills/k4h
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Benefit Cost Analysis (Continued - 4) T 1j p 4 of 5 

II.
 

A. Mascarenhas Project Capital Cost (Adjusted to include same cost
 
as Porto Colombia)
 

Life 

in 


Item 
 Years 


1. 	Land and Indemnities 50 

railway relocation,
 
resources, dam, spillway
 
and waterways
 

2. 	Powerplant, m4sc. 
 50 

equipment, operator's
 
village, other structures
 

3. 	Substation Equipment 
 25 


4. 	Turbines, generators
 
and Accessory electrical
 
equipment 
 25 


5. 	Contingencies 


Total Projoct Cost 


Total Costs Total Cost 
as 

dollars Imports 
as 

dollars 

7,720,000 - 7,720,000 

1093,000 197j,000 4,290,000 

903,000 1,010,000 . 1,913,000 

2,590,000 7,120,000 9,710,000 

1,684,000 565,ooo 2,249,000 

l ,990,000 8,892,000 25,882,000 
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ANNEX III 
Benefit Cost Analysis (Continued - TABLE 11, p. 5 of 5 

B. 	Annual Cost Mascarenhas Power
 

Item 


1. 	Operation and Maintenance
 
116 Mw @ $1.13 


2. 	Replacement of Generating

equipment in 35 years 

9% amortized in 50 years
 

3. 	Replacement Substation
 
equipment in 25 years 

9% amortized in 50 years
 

4. 	Amortize of Capital in
 
50 years at 9% 


Cost Mascarenhas Power-

Cost of energy from
 
Mascarenhas 2554.7/817 GWH 


Annual Cos-

US x $1,000
 

131,0
 

43.5
 

20.2
 

2360.0
 

$2554.7
 

3.13 mills/KWH
 

Benefit to Cost = Loxer GrandgPower =4.63 millskwh 
 1.48
 
Mascarenhas Power 3.13 miils/kwh
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June 17, 1966 

A±AEX IV 

EXHIBITS 

i.) 

2.) 

Letter from CVIfD 

Letter from EBR 
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MLMERACOES BRASILEIS REUNIDAS S/A - "IMBR" 

Rio de Janeiro
 

April 19th 1966 

cF-4o/56 

Mr. Leo Amaral Penna
 
President
 
Cia Auxiliar de Empresas
 
Eletricas Brasileiras 
Av. Rio Branco, 135 
Rio de Janeiro, GB
 

Mr. President:
 

In August last year we consulted ELETROBRAS regarding
 
the possibility of your local subsidiary in the area of Vitoria
 
(Espirito Santo) supplying the demand of our industrial enterprise
 
of pelletizing iron ore. We are enclosing a copy of this inquiry
 
but are certain that you have been informed by ELETROBRAS to whom, 
at that time, we addressed the inquiry, since we were in doubt
 
regarding the entity which would supply the electric energy to the
 
industrial area of the Tubarao port.
 

We take this opportunity to confirm and bring our inquiry
 
up to date, having in view the position assigned to CAEEB in elabora
ting the electrification plan of the Espirito Santo State.
 

Our plans have now reached a stage where we are considering
 
the construction of a pelletizing plant having a capacity of 2,750,000
 
tons annually. We are now in a position to give you more precise
 
details regarding the supply of electric energy which we desire to re
ceive from CCBFE, since we have concluded our negotiations which wehad been
 
conducting with the Cia Vale do Rio Doce.
 

These understandings led to locating the plant on a site 
to be placed at our disposal by them close to the railway terminal 

.of the Tubarao port. The plant is to be constructed during the years 
1967 and 1968 and should be placed in operation during the year of 
1969. 

UNCLASSIFIED 
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The technology of the pelletizing process has already
 
a demand of electricbeen selected and will result in maximam 

energy of 22,000 kwh/h at an estimated load factor of 85%, or an 

annual consumption of about 164,0o0,000 kwh. 

following enterprises are interested to participate,The 
as shareholders, in this enterprise: 

1.) Industria e Comercio de Minerios S.A. (IOMI) 
(Manganese mining) in Amapa. 

2.) Mineracoes Brasileiras Reunidas S. A. (MBR) 
(iron mining)
 

3.) 	 Acos Anhanguera S. A., Sao Paulo, of the 

Grupo Cia Auxiliar de Empresas de Mineracao -

CAEMI. 

We would like to mention that our group is studying,
 

although in preliminary form, a second enterprise in the area of
 

consisting of Steel Plant for exportation ofthe Tubarao port, 	 a 
iron 	ingots with a capacity of 2,000,000 tons production of steel 

per year.
 

Should the negotiations with regard to this enterprise be
 

with 	you with regard to the possibilitysuccessfu, we will communicate 

of a substantial increase in the electric power supply starting in
 

1971.
 

We hope that the pre ent clarification will be sufficient
 

for you to reach a decision with regard to the possibility of CCBFE
 

supplying the above mentioned demand, and we take the liberty of
 

stressing the importance of reaching a solution of the problem of
 

electric power supply to the area of the Tubarao port so that the
 

new enterprises may materialize.projects of the 

at your disposal to supply any additionalWe remain 

information.
 

Truly yours,
 

Elieser Batista da Silva 
(President) 
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Rio de Janeiro
 
May 27th 1966
 

A
 
Cia Vale do Rio Doce
 
Presidencia
 
Av. Graca Aranha, 26-20and.
 
Rio de Janeiro - GB
 

P/E-291/66
 

Dr. Leo Amaral Penna
 
Presidente - Cia Auxiliar
 
de Empresas Eletricas Brasileiras
 

Dear Sir:
 

In accordance with the decisions reached at the
meeting of May 24th 1966 in the office of ELETROBRAS, we are formal
izing our request for the supply of electric energy at 60 cycles per

second for the installations of CVRD at the port of Tubarao.
 

As established in this meeting, the supply will be made
 
from the Carapina Substation at 132 kV, over a double circuit
 
transmission line, which will be constructed by CAEEB up to the
 
main substation at Tubarao.
 

The demand, already defined, of the system at the "Ponta

de Tubarao", will be as follows:
 

6,000 kW starting April 1966
 
24,000 kW starting March 1968
 

with a probable annual consumption of 28,000,000 kwh between

April 1966 and March 19,68 after which, with the placing in service
 
of the pelletizing plant for 2,000,000 tons annual production, the
 
probable annual consumption will reach 128,000,000 kwh. The above

time limit was specified because the delivery contract of the

pelletizing plant, costing about US$ 10,000,000, was signed on
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March 23d 1966 with the Austrian firm VOEST and stipulates initial 
operation after 24 months from this date. 

However, although we have indicated above energy con
sumption as probable, we can guarantee a minimum consumption of 
70,000,000 kwh between March 1968 and March 1969 and a minimum 
consumption of 100,000,000 kwh per year after this date. 

We would like to point out that the short range
 
expansion plans of CVRD contemplate the expansion of the pelletizing
 
plant up to an annual production of 4,000,000 tons, which will 
increase the demand of 42,000 kW and the probable annual consumption 
to 228,000,000 kwh. The long range plan of CVRD includes the expansion 
of the pelletizing plant to a limit of 12.000,000 tons a year. 

Based on the above, as well as in accordance with 
previous discussions, wE request you to take the necessary steps so that 
in March 1968 we may count on a supply of 24,000 kw or 42,000 kW 
at the "Ponta de Tubarao", Espirito San to. 

Awaiting your early confirmation we remain, 

Yours truly, 

Oscar de Oliveira 
President
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Provided From: 
 Alliance for Progress Funds
BRAZIL: 
 CCFBE: 
 (Mascarenhas Hydro-Electric)
 

Pursuant to the authority vested in the Administrator, Agency for
International Development (hereinafter "AoI.D.") by the Foreign Assistance
Act of 1961, as amended, and the delegations of authority issued thereunder, I hereby authorize the establishment of a loan pursuant to Part I,
Chapter 2, Title VI, Alliance for Progress, of said Act to Companhia
Central Brasileira Forca Electrica ("Borrower") of not to exceed thirteen
million three hundred thousand United States dollars ($13,300,000) to
assist in financing the United States dollar costs of a project for the
construction of a hydro-electric plant at the Borrower's site on the
Doce River in the State of Espirito Santo, the construction of transmission
lines and sub-stations, the improvement of related electrical distribution
facilities, and related engineering services. 
 This loan shall be subject
to the following terms and conditions:
 

1. 
Interest and Terms of Repayment.
 

(a) Borrower shall repay the loan to A.I.D, in United States dollars
within twenty-four (24) years from the first disbursement under
the loan, including a grace period of not to exceed four (4)
years. Borrower shall pay to A.I.D. in United States dollars
on the disbursed balance of the loan interest of five and onehalf (5,0) percent per annum.
 
(b) If prior to the end of the grace period the Government of Brazil
("Government") 
so elects, the Borrower shall fulfill its dollar
obligation under the loan by paying to Government in currency
of Brazil the equivalent, determined as of a time and in a
manner satisfactory to A.I.D., 
of the United States dollar
amounts payable to A.I.D. under (a) above and in such event
Government shall pay to A.I.D.:
 

(i) the equivalent in United States dollars, determined as
of the time and in a manner calculated to obtain repayment
of all dollars disbursed plus interest, of all amounts
paid to Government as 
follows:
 

(a) all interest immediately upon receipt subject to
Government's right to retain all payments in
excess of one percent (1%) per annum during a
grace period of not to exceed ten (10) years from
the first disbursement under the loan ("Government
grace period") and all payments in excess of two
and one-half percent (2,%) per annum thereafter.
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(b) 	principal within forty (40) years, including the
 
Government grace period.
 

(ii) 	 interest in United States dollars of one percent (1%)
 
per annum during the Government grace period, and two
 
and one-half percent (2-1) per annum thereafter on all
 
amounts of outstanding principal paid by Borrower to
 
Government from the respective dates of such payments
 
of principal.
 

2. Other Terms and Conditions:
 

(a) 	Equipment, material, and-services financed under the loan shall
 
be procured from the United States of America.
 

(b) 
The loan shall be guaranteed by a guarantor satisfactory to
 
A.I.D.
 

(c) 
Borrower shall employ qualified technical consultants satis
factory to A.I.D., 
to advise and assist in carrying out the
 
Project.
 

(d) 	Prior to first disbursement under the loan for other than
 
engineering services, Government shall provide to the Borrower
 
such approvals or-permits for the importation of goods and
 
services from the United States, as Borrower or A.I.D. may
 
deem necessary.
 

(e) 
The loan shall be subject to such other terms and conditions
 
as A.I.D. may deem advisable.
 

Deputy U.S. Coordinator
 
Alliance for Progress
 

Date
 




