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MEMORANDUM FOR THE DLVELOVMUsNT LOAN COMMITTRE
} SUBJECT: Brazil: MIRNAS {“anta Cruz Thermal Plant Expansioen)

Attached for your review are the recommsndations for
authorization of a loan in an amount not to exceed $41,20C,000
to Central ElectTica de Furnas, S.A. (FURNAS) to 8.

the United States dollar costs of materlals and
equipment, and the United States dollar and Brazillan cruzeiro
ostsof engineering services and incidental training, related _
“t5 the construction and placing. in operation of a LOO MW addition
tothe present facilities of the Santa Cruz Thermal Plant locateéd ™
f tntheé State of Gnanabara,

T ——

TTTTTTTMhis loan proposal is scheduled for consideration by
the Development Loan Staff Committee at a meeting on Wednesday,
June 7, 1967.

— Rachel C, Rogers
_— Assistant Secretary

Development Loan Committe

Attachments:
Su.mary and Recommendatlons
Project Anylysia
ANNEXES I-V
Exhibits A-L
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BRAZIL - BANTA CRJZ THERMAL PLANT EXPANSIOR Juns 1, 1967

Bummary ani Recommendations

l. BORROWER: Centrsl Elétrica ds Furnas S.A. (FURNAS), a
subsidiery of ELETROBRAS; tke Govermment owned COrpora~
tion responsible for the develooment of nlectric power throughe

2. GUARANTORS: The Renudblic of Brezil (Ministry of Finance)
and ELETROBRAS.,

3¢ AMOUNT of A.I.D. IOAN: USHh1,2 willion, the dollar
component of the I'roject,

b,  TOTAL COST OF PROVECT: (US$ Millions)

Item Local Currency US Doller Total

‘Ug !glgvalontl
1. Generating Plant 21.3 28.1 ko4
2. Transmission 3.3 0.2 3¢5
Je¢ Substations . 0.2 0,2 OQh
lh thineering 105 2.1 5.“’
5. Other Costs 1/ 11.8 10.6 22.4

Total Construction Cost . hl,2 _19.1
Interest During Constr. 2/ ~ 7. 5.5 13,3
Total Project Cost ¥5.7 46.7 92.4

] L ] TR

5.  PROJECT DESCRIPTION: The Project conasists of the constructien
end placing in operation of & 400 MW addition to the present
160. MW Santa Cruz thermal plant located 40 miles Southwest of the
City of Rio de Janeiro. The present plant, also A.I.D. financed,
is expected to be in operation by July 1967.3/

21; See page 11 and Exhibit H for detailed cost estimates

2) See Financial Bection for treatment of interest during
construction, '

(3) Bee Annex II b, History of Santa Crus First Stage,

UNCLASSIFIED
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Included in the proposed project will be the installetion of
two 200 MW turbire generators, a switchyard and 132 KV
substation extensicn, es well es sdditional transmission
circuits to interconnect with the FURSA3 cyetem at Jacarepagué.

6. PURPOSE of PROJECT: The 40O M¥ thermsl addition to the
Present South Central power supnly will aerve the followe

ing purposes:

(1) It will complémwent the predominantly hydro-electrie
system presently ir existence by providing primary
generating capecity during dry years. The 1nterconnected
system is now comprised. of neariy 5,000 MW,
Some 600 MW of the present system in thermal power.

(2) It will firm uv an equivalent amount of secondary
hydro-electric power,

(3) It will supply reserve and emergency power in the
Guanabares area,

() It will provide flexibility in scheduling major
new hydro-electric investments and will act as a
contingency source for those hydro projects which are lagging
behind schedule.

(5) It will provide capacity and energy to meet 1972
load demands as forecast by CANANBRA.

7. CONCIUSIONS:

a) Studies conducted by CANAMBRA and the American firm,
Sanderson and Porter, of the market area within the
South Central Region, confirm the need for 0O MW of additicasl
generating capacity in 1972. A market analysis is located in
the Economic Bection of this paper.

UNCLASSIFIED



-1ii. HCLASSIFIED

b) In order to meet projected 1972 demard and to satisfy 3.
complementation requiremenis ol the system the addition
ghould be of thermal geperation, lydro develcpment which could
not perform a comparable function is in any event precluded
in view of its more le.agthy construction period.

c) Extension of the fanta Cruz Fleni pruvides the best

and most convenient alterrative for location of addi-
tional thermal generating canacity since it 1s near a major
load center (Rio) and has tiunemission links with the inter-
connected system. Foreover, the original plant was designed
for expansion and offers inz advantage of lower incremental
cost for enlarged adm’nizhrative, oparating, and maintenance
facilities as well as potensin) fuel savings through the use
of bulk delivery methods.

d) Based on CANAMBRA's recommendation, the two 200 Md
units should be oil fired siu~cs cual cannot at
present be economically justified for thermal generation in

the Guanabara aree.

e) FURNAS is properly organized and well qualified both
in corporate management and operating capability to
underteke the construction and operation of the proposed
project. Moreover, FURNAS will call upon the consulting and
supervisory services of an experienced U.S. engineering firm.
By the time the proposed 40O MW come on line, FURNAS will
have trained additional operators to handle the enlarged

capacity.

£) The benefits of this project will be felt by a major
portion of Brazil's inpdustrial sector and a significant

percentage of its population.

g) Unlike hydroelectric equipment, much of which can be
made in Brazil, the manufacture of specialized thermal
equipment of the proposed size ie clearly beyond the present
capability of domestic industry., Thus, i% is not anticipated .
‘that U,8. importation will be restricted by the Law of Similarae

UNCLASSIFXED
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8. OTHER FREE WORLD FINANCING: The IBRS, 1DB, snd Ex-Im Benk
have expresscd no interest in f/zancing tbhe project.

9.  STATUTORY CHITERIA: AL statutory criteria have been met
satisfactorily {Soe Anuex I).

10, ISSUES: See Secticn ¥ - Eccaomic anaiysis,pp
and Bection VII - Irsues, pp

11. BRAZILIAN CLEARANCE: (‘CAP (the Coordinating Commission
for the Alllancz for Progress) Les indicated approval of

the Project.

12, U.S, COUNTRY TFAM CLEARANCE: Eubassy/USAID have spproved
the project.

13« RECOMMERDATIONS: It is recosmmended that the subject

proposal be authorirzed as follows:

That a loan be extended to Centrais Blétricas de
Furnas S.A. not to exceed $41.2 million to finance
the foreign exchange cost of (i) two 200 MW
turbine-generator units with boiler and accessory
equipment; (ii, transmission and substation materisl
and equipment; (iii) communicetions and control
equipment, end the cost of U.S. and Brazilian

consulting engineering services. (iv ui
training, and services to operate a.n& mgﬁé mojogte

I, Terms:

(1) Repayment will be made in U.8. dollars within
tventy (20) years from the date of first

disburscment, including a five (5) year grace period;
(2) Interest et aix (6) percent per annum;

UNCIABSIFIED
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(2) The GOB shall unde:teks to consiruct or provide
financing for oil pipcline or some other
appropriate delivery method for oil.

(3) A tichnical group comprised oi' members from the
majox interconnected utllities shall pe formed
to establish criteria and deviss en operationel system to
conduct power pooling and dispatch afficiently.

(4) The GOB shall commit itself to expedite the

frequency convereion progrem in Rio taking

whatever measures, iucluding finarnciei esplstonce, that

pProve necessary to assure the %imely utilization of 60
cycle power as it becoumes avaiigble.

B. Financial

(1) The Guarantee Agreement shall iinclude an overrun
commitment from the GOB (ELETROBRAS) to assure the
adequacy of cruzeiro funding.

(2) FURNAS rate echedules shall be so constructed
as to induce the maximum utilization of powver,
while maintaining the required level of revenues.

(3) The amount of long term debt contracted by
FURNAS shall be linited to 6€-2/3 percent of
total fized assets and FLETROBRAS shall be obligated tol
convert debt to equity to maintain this ratio.

(4) FURNAS shall be required to obtein A.I.D.
approval before undertaking any further
major expansion.

" C. FURNAS shall obtain the congent of the IBRD
(a8 required by a standard provision of loan
contract 403-47BR) to undertake the propcsed Santa Crus
addition.

UNCLASSIFIED
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PROJECT COMMITTEE:

Loan Officer and Project Chairman ~ W.W.Wheeler-USAID/B-ADCD

W.Reed-USAID/B-ERRP

Engineer

Legal Officer J .Heller-USAID/B-1GS

Economist « J.Tendler-USAID/B-DPEC
Drafting Officers == W.W.Wheeler-USAID/B-ADCD

W.R222-USA1D/B-ENRP
Financial Advisor = Everett Mann-USAID/B-CONT
Approved by:

Stuart H. Ven Dyke- DOM - USAID/B
William A. Ellis - DDOM - USAID/B
Louis V. Perez - ADCD - USAID/B
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SECTION I - FPIACE OF THE LOAN IN THE PROGRAM June 1, 1967

A. The Power Sector

1.0l - Of the various sectors in the Brazilian econouy,
electric energy has been the major
recipient of capital assistance from international lending
agencies. During the years 1961 through 1966 uearly US$500
million has been lent by A.I.D., IDB,and IBRD for the
development of generation, transmission and distribution
facilities, an amount representing over 40 percent of “heir
total loans in the country.

1.02 - The reasons for this emphasis are many; but chiefly

it resulted from the importance of electric power as
. a factor of economic development, the past neglect of power
investment, the readiness of well-conceived projects, advanced
regional planning whick established priorities, and finally
the inherent magnitude of investments required for such
undebtakings.

1.05 = In order to carry out its Ten-Year Plan for Economic and
Social Development the Government of Brazil will have to commit
a significant portion of its public investment program in the
pover sector. The tentative five year investment program for
the years 1967-1971 provides for total federal investments of
NCr$19.3 billion {1966 prices) of which NCr$2.4 billion, or
12.4 percent, is planned for electric power. The 1967-T71
investment plan for all public investment (federal, state and
minicipal) amounting to NCr$37.k billion provides for NCr$7.0
billion or 18.7 percent for electric energy. It is also
estimated that of the NCr$7.0 billion electric energy invest-
ment program, external financing will be required in the amount_ _
of NCr$l.2 billion, or 17.1 percent with 82.9 percent financed
from domestic sources.

1.04 - The Government of Brazil also foresees that a large
percentage of the external financing required to finance
the total public investment program will be in the power sector.
External financing comprises KCr$4.5 billion of the public
investment program of NCr$37.hk billion or 12.1 percent of this
program. This exvernal financing is concentrated heavily in

UNCIASSIFIED [eoeo
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the power sector, which accounts for 27.3 percent of total
foreign financing needs - NCr$l.2 billion (aboyt 550 million)
cut of NCr¢4.5 villion (about $2,000 billion)i?

1.05 - It is expected that the utilities themselves will
generally continue to finance internally a major

portion of the required funas, but substantial external

resources will continue to be required. Of the Brazilian

utility companies, FURNAS has one of the highest levels

of cash generation in part because FURNAS has consistently

applied for anc received maximum turiff adjustments. As

& result, FURNAS intends to finance the cruzeiro costs of

thr project from its own earnings,

1.06 - As summarized in Exhibit L, A.I.D. currently has

tvelve dollar and three cruzeiro loans in the power
sector, totalling $152.3 million.

B. The Santa Cruz Project

1.07 - Of the 12 A.I.D. recipient utility companies, six are
located in the South Central region and account for nearly
$100 million of A.I.D. loans. Besides FUKNAS, these companies,
CEMIG, Paulista, Rio Light, SHo Paulo Light, and CCHI'E, will
all to some extent benefit from tae proposed project. Each is,
or will be, purchasing bulk power from FURNAS. With the
additional thermal complementation (see Econamic Section)-
these purchasers will be assured of a greater availability
of firm power. As distributors, their supply will be more
secure; and as producers, they will derive greater operating
flexibility in the control of their water reserves.

C. The CANAMBRA Report

1.08 - The expansion of electric pover generation and transe
mission in the South Central region had been carried
"out, until several Years ago, by the individual utilities
operating on a local basis. This, however, is no longer
the case. Regional planning involving the production and
transmission of large blocks of power from major plants to

4/ Ministério o Planejamento e Coordenag¥o EconSmica "Plano

Decenal de Desenvolvimento EconOmico e Social" Tome II1I1.
Infra-Structure, pages 13-31,

UNCIASSIFIED oo
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the centers of consumption, and the interconnection of
individual systems and power markets are major considerations
today. Indeed, it may be sald that the present shape and
function of the FURNAS company is a direct outcome of this
coordinated approach to power development.

1.09 - The goal of the Brazilian Government in its planning
efforts was to meet power requirements for the region
as & whole with the minimm investment and maximum utilization
of available resources. To assist in this endeavor, the
United Nations Special Fund approved two grants to the
Brazilian Government totalling US$2,500,000. This amount,
in addition to a corresponding amount in cruzeiros, represente
ed an unprecedented investment in Brazil for the performance
of planning work in the field of electric power. The-contract
of these studies was awarded to a consortium formed by Montreal
Engineering Company, Ltd, G.E. Crippen and Associates, Ltd. cf
Canada, and Gibbs and Hill, Inc. of the United States. These
three firms oxyenized Cansmbra Engineering Consultants Ltd.
(CANAMBRA) to meet planning objectives by surveying energy
resources and establishing a priority list of projects on
& technical and economic basis.

1.10 - After more than three years of work, the final

report and its recommended program of generation and
transmission line construction through 1980 is now completed
and approved by the Ministry of Mines and Energy.

1l.11 - The projects (and their megawatt capacities) selected
for development by CANAMBRA to meet the median load

projection for the period 1971 to 1980 appear in Exhibit B.

To satisfy this demand forecast the first 200 MW unit at

Santa Cruz would be required by the middle of 1971 and the

second 200 MW unit by 1972. The loed balance, found in

Exhibit A, shows the integration of this complementary thermal

energy into the overall development program.

UNC™* SSIFIED [eoe
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SECTION II - THE BORROWER

A. Corporate Description

2,01 - Centrais Elétricas de Furnas S.A., a subsidiary of
ELETROBRAS, is a joint public-private corporation.
The Company was organized on February 25, 1957 for the specific
purpose of harnessing the hydro-electric potential of the
FURNAS rapids on the Rio Grande, state of Minas Gerais, in
an effort to satisfy the pressing demand for electric power in
the South-Central Region in the Country. Subsequently, the
scope of FURNAS activities was broadened to include the
construction and management of transmission as well as gene~
ration facilities. As a result, a gradual transition hag been
underway since 1964 in which the character of the Company has
changed from essentially a construction company to an operating
utility. FURHNAS now plays a unique role among Brazilian power
companies in that it has no distribution facilities and exists
only as a producer - purchaser and seller of bulk energy. Its
high voltage transmission lines, when completed, and its thermal
complementation capacity at Sunta Cruz will give it a major
responsibility in the coordination of power pooling efforts.
.In this sense, it will have a regulatory character as well.

2.02 - An internal reorganization of FURNAS was made to permit

a better definition of staff and services, to provide
better control for the delegation of authority in a day-to-day
activity and to permit top executives to devote more time in
the approved planning study of policy masters and improve mana-
gement controls. FUKNAS has engaged management consultants,
both foreign and Brazilian, to assist in this reorganization
and has prepared a comprehensive recruitment and training
program to assure itself of the required per..onnel.

2,05 ~ The FURNAS system presently includes the FURNAS hydro-
electric plant with an ultimate capacity of 1,200 MW
with 900 MW currently installed. - The Estreito hydro-electric
plant, to have a fotal capacity of 900 MW, is located 14 km
down stream from FURNAS on the Rio Grande. Its first stage of
development presently under construction will provide 600 MW

UNCLASSIFIED
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CENTRAL, ELETRICA DE FURNAS S.A.

PRESENT DISTRIBUTION OF CAPITAL STOCK

Centrais Elétricas
Brasileiras S.A.

Centrais Flétricas de
Minzs Gerais S.A.

Department of Water and
Electric Power -~ State
of SZo Paulo

S&o Paulo Light - Servigos
de Eletricidade

Cia. Pauiista de Forga e Luz
Cia. Hidreletrica do Rio Pardo

Individuals

Common Stock

Preferred Stock

Value in Percent of Value in Percent of
Cruzeiros Total Cruzeires Total
73,451,962,000 ok.78 70,0L9,031, 000 90.35
1,507,501,000 2.33 1,807,61Lk,000 2.33
2, 2ko, 367,000 2.89 2,733,736,000 3.59
— - 1,958,576,000 2.53
- —-— 236,498, 000 0.30
N IR 664,545,000 0,86
70,000 - - -
70,500,000,000 100,00 ~ '77,500,000,000  100.00
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C. FURNAS-ELETROLIAS-CHEVAP Relationship

2.07 - FURNAS was authorized by ELETROBRAS on December 2,

1966 to finish construetion of the first two units at
Santa Cruz and to a:iume the operating responsibility upon
completion.

2.08 - Copies oi the inscruments transferring the assets
and liubilities of CiluVAP to IURNAS are included in
Annex I1I.

UNCLASSIFIED
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SECTION III - DETAILED DESCRIPTION OF PROJECT

A, Project Items

3.01 The project consists of the design, construction and

placing in operation of a 400 MW addition to the
Santa Cruz thermal electris plant as well as the requisite
transmission facilities. It will consist of the following
major components:

5,02, Two - 200 MW, tandem compound turbine-generator units

located in an extension to the existing turbine hall.
Each turbine will be served by its own outdoor oil-fired
boiler. Each generator will be connected through a main
step-up transformer to an extension of the existing 132 Kv
substation.

3403, The switchyard and substation extension will consist
of five additional bays, two for the generators, one
for the start-up transformer and three for transmission lines.

3.0k, Three additional 132 Kv transmission circuits on double

circuit steel towers (one spare position)are included to
connect to the FURNAS system at their new Jacarepagvé receiving
substation. An extension of three bays is provided at Jacaré-
paguéd for these circuits.

3.05. Engineering and technical assistance required to carry
out the project and to operate and maintain the plant
once completed is included.

B. Financing and Cost Estimates

3,06 A.I.D. has been requested to finance the dollar costs

of the project in the amount of US$4l.2 million. The
total cost of the project 1: US$92.3 million of which US$13.3
million is interest during onstruction.

UNCLASSIFIED [eoe
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COST ESTIMATE
Local Currency U.s.
Us$ kquivalent Dollars Total
( million Dollars)
Direct Costs
Generating Plant 21.3 28.1 kol
Transmission 3.3 0.2 3.5
Substations 0.2 0.2 0.l
Improvements & Repliacements 0.3 0.2 0.5
Sub-Total Direct Costs 25.1 28.7 53.8
Indirect Costs
Factory Technicians, Erectors,
and Start-up Fersonnel . 0.4 0.8 1.2
Fuel 0il Supriy Facilities 2.5 - 2.5
Training Including Operating Manuals - 0.2 0.2
"Freight & Insurance 0.k 1.8 2.2
Escalation 305 3.8 7.3
Contingency 2.8 1.7 4.5
Engineering & Procurement
Assistance 1.3 2.1 3.
Administration and Construction
Management 1.8 2.1 3.9
Sub=Total Indirect Costs 12.7 12.5 25.2
Total Construction Cost 37.8 k1.2 79.0
Interest During Construction 7.8 5.5 13.3
Total Investment k5.6 46.7 _92.3

UNCLASSIFIED [ooo
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C. Technical Feasibility

Studies and Reports

3+07 - The loan application is based on a feasibility
study prepared by Sanderson and Porter Inc. of

New York dated February 1667. The study examined the economic
and technical feesibility of installing additional thermal
generating capacity as recommended by the CANAMBRA report.
In addition it developed the preliminary engineering needed
to make the cost estimates and the plan for FURNAS to carry
out the project.

3.08 - Sanderson and Porter had previously prepared a
feasibility study dated April 1965 for CHEVAP,

the former owner of the Santa Cruz Plant. Its purpose was to
determine the need and location of additional thermal capacity
in the area. It recommended & 400 MW addition to Santa Cruz
with one 200 MW unit to be constructed immediately and a second
unit to follow in 1969. However, nothing was done pending
conipletion of the CANAMBRA report and assignment by the GOB
of responsibility to cairy cut the project. This study included
an examination of available alternative site locations and
concluded that the present Santa Cruz Plant was the best
location for the additional capacity. (See discussion on Plant
S8ite in Annex III).

3.09 - In the interim between the first Sanderson and
Porter study and the completion of the CANAMBRA

Report, several events transpired, notably the slippage in
hydro construction schedules, and an apparent lessening of
power-demand, both of which affected the timing and capacity
of the required addition.” When the final CANAMBRA Report was
completed, it recommended the installation of two 200 MW oil
fired thermal units at Santa Cruz for operation in 1971-72.
The Sanderson and Porter feasibility study was developed from
this reccmmendation.

UNCLASSIFIED [eoo
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D. Complementary Thermal Generation

3,10 = The discussion in Section V - Economic Analysis =

shows FURNAS® capability to meet the system require-
ments on a reliable.basis and illustrates the role served by
the proposed project. However, for purposes of developing
the cost and financial projectiors for combination hydro-
thermal systems,the average laig-term operations for
combination hydro-thermel systems must be estimated. These
will fall between the extreme conditions when:

(1) There is adequate water for the hydros to

meet system requirements, the thermal plants
will firm up trensmicsion lines, provide peaking power and
support the system spinning reserves. The hydro plants provide
the base load. Under these conditiomns, the thermal complement
may generate only limited KWH energy but must be available for
high capacity short duration (KW) operation. Also, available
thermal complementation transforms secondary hydro power into
primary to an extent somewhat over its rated capacity.

(2)  During dry years and time of drought the
thermal plants will shift to bLase load and
the hydros provide the peaking power snd the spinning reserve.
The limited water will be stored during off peak to provide
short duration high capacity operation over peak periods. Under
ihese conditions the thermalplants must generate power at high
capacity over a long uninterrupted period.

3,11 - For purposes of making financiel and economic

projections a rational balance between hydro and
thermal generation must be used that is between the above
described extremes.

3,12 = CANANBRA method was to determine the primary

energy capability of the interconnected South-Central
System under various hydrological conditions and to utilize
existing thermal capacity in a complementary role. The
system was then studied with the aid of digital computer
which analyzed alternative optimum uses of thermal and hydro
facilities at varying cost and load factors. Included in

UNCIASSIFIED [oos
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this analysis was the addition of two 200 MW thermal units
as well as other alternative combinations. CANAMBRA
calculated the new capability of the system and then
determined the average additional thermal pow.r generation
for a twenty year period with hydrological conditions
matching the past recerd. It was found that the average
lifetime capacity factor of the Santa Cruz Thermal Plant
under these conditions would be in the order of 26 percent,
vhich is reasonable in consideration of the characteristics
of the system.

3¢13 = This is the basis on which the figures used in the
Forecast of Earnings Receipts and Expenditures
(Table F-7 of the Financial Section) were determined. This
forecast considers the present and future plants available to
FURNAS, including the 900 MW FURNAS Hydro, 160 MW Santa Crug
Thermal, the proposed 400 MW addition to Santa Cruz as well as
Peixoto, Funil and Estreito. These plants are loaded to their
expected proportionate share of the total FURNAS load.

E. Plant Type and Size

3414 - The situation with respect to complementary Thermal
power in South-Central Brazil was studied with
digital computer programs in which increments of thermal
capacity were added. Plants containing two 200 MW, two 300 MW
and two 600 MW units were analyzed. It was found that the
annual costs declined with plant size. However, CANAMBRA
concluded that the size of units used in Brazil should be
increased in moderate steps. Large units are being operated
near experience limits of temperature and pressure. The larger
plants which grow more complex will require more down time
especially in the initisl years operation. Also Brazil will
require time to develop skilled versonnel for thermal-electric
plants and to condition its industry to the scophistication of
thermal electric generating equipment.

315 » Accordingly CANAMBRA recommends the next two units
for South-Central Brazil be 200 MW, oil fired.

UNCIASSIFIED [eoe
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3,16 = Further analysis of plant size and type determination
may be found in the Economic Secticr.

¥, @gr&tion and Maintenance

3,17 = The power plant staff will be increased over the
staff required for the present plant as indicated

below:

Units Units

1land 2 1, 2, 3end b
Plant Superintendent 1 1
Assistant Superintendent - 1
Operation Section k9 93
Maintenance Section 52 T2
Administration Section 18 2E

Total Staff 120 1

3,18 = An organization has been set up to operate and

maintain the present plant. Job descriptions were
established to provide the basis for recruitment. An expert
in plant operations was hired by FURRAS to assist in the
initial organization.

3,19 - There are very few thermal plants in Brazil that

could be a source of trained personnel, For this
reascn and because thermal plant operation is muich more
complicated than hydro, FURNAS found it necessary to provide &
comprehensive training program. They began recruitment and
training about one year ago as part of the A.I.D.-financed
first stage project.

3,20 - FURNAS has now recruited and trained most of the

required operating staff and about 100 people are
at the site doing finish work and becoming acquainted with
the plant.

3,21 « Training has been carried out at a special school
which FURNAS organized for fundamental thermal
plant operation. In s<e cases, trainee: have been sent
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to SHo Paulo Light's L64 MW Piratininga Thermal Plant.
Other key personnel were sent to Puerto Rico or the U.S.
for special training.

3+22 = There were three key positions where only experienced
men can be usedes They are the Power Plant

Superintendent, Cperations Supervisor ,0nd Water Analyst

Consultant. These men are being supplied by Sanderson

and Porter and will be employed at the plant for a period of

one to two years until they train their counterparts.

3«23 = Operation and maintenance of the substations and
transmission lines will present no problem to FURNAS

as they already have an adequate team of experienced perscnnel

performing satisfactorily in their present system.

3.2k - During the next four to five years while the proposed
plant is being built, there will be a need to
replace a normal labor turnover and upgrade certain personnel.
Because there is such a limited supply of such personnel in
Brazil, this loan request includes $200,000 for training, A
specific program mist wait until the project is well underway
at which time the plant personnel requirewents can be more
accurately determined. The amount in the estimate would
provide for one or two people to be sent to the U.S., others to
Puerto Rico and probably some experts to be brought from the U.S.
to provide training in Brazil.

3.25 = The critical requiremcat for operating and maintenance

organization and staff will be met by the present
program for the initial stage of Santa Cruz.

UNCIASSIFIED [eoe



-15- USCIASSIPIED
AID-DLC,P-561

SECTION IV .~ ENGINEERING AND IMPLEMENTATION PLAK

A. Engineering

k.0l - FURNAS will engage an engineering firm with thermal plant
experience to perform or assist FURNAS to perform the

necessary engineering, design, procurement, and inspection.

It will also assist FURNAS in construction management, testing

and start-up operations. It is expected these engineering

services will be provided by a joint venture contract.

4.02 - Sanderson and Porter are now performing engineering on
‘the first stage of Santa Cruz snd also prepared the
feasibility study for the proposed second stage.

4,03 - Since one of the major reasons for the delay in the

first stage of Santa Cruz was the lack of & unified
engineering program (See Annex II, History). USAID proposes
that Sanderson and Porter be considered eligible for selection
on the next two units.

B. Supervision of Construction

4,04k - Construction will be carried out under the general
direction and control of FURNAS assisted as required

by the consultants. To insure that all construction phases

of the project are properly carried out FURNAS will provide

& highly experienczd management team to carry out the ‘

supervisory responsibility. FURNAS has had wide experience in

supervising large power projects. These include the 900 MW

FURNAS dam, the 600 MW Estreito Project, and the 345 KV FURNAS

Guanabara transmisgsion system. Aliso they will be given the

210 MW Funil hydro electric project (formerly CHEVAP project)

to complete. FURNAS is well staffed and experienced to undertake

the supervision of the construction work. Assisted by s qualified

engineering fiim experienced in hermal plant design they should

be able to complete the proposed thermal plant project without

undue difficulty.
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C. Construction

k.05 - The construction will be performed by Brazilian construction

contractors. There are experienced civil and heavy erection
contractors available to undertake the work. They will be selected
on the basis of competitive bids, the specifications for which
will be prepared by the consultants and approved by A.I.D. Thesge
contracts will be financed from FURNAS® own resources.

D. Equipment

4,06 - More than half the direct cost of the plant will be

imported equipment financed from this loan. Procurement
will be based on competitive bids. Designs and specifications
will be prepared by the consultants, and key items approved by A,I.D.
The supplier of major equipment will be required to provide an
erection engineer tuv supervise the eruction of the equipment
a8 well as the initial stages of its testing and operation.

E, Schedules

4.07 - The load projection (Exhibit A) shows that the first unit
should be available for the August peal load in 1971 and
the second for 1972. The "Bar Chart" Project Construction
Schedule (Exhivit J) meets this schedule. It was based on
deliveries quoted in January 1967. However, the turbine.
generator deliveries have since lengthened critically. There
are only two U.S.A. suppliers of the turbine/generator equipnment ,
General Eleciric and Westinghouse. Their current (March 1967)
quotations for delivery of turbine generators at the factory is
k2 months. To this must be added 2 months shipping time,
12 months erection and 2 months check out and test making
58 months for the first unit and the second about 6 months
later. They also state that deliveries are becoming worse.

4,08 - With this fast changing and lengthened turbine-generator

delivery lead time, the present outlook ig8 for the first
unit to be instelled in 1972, assuming the order is placed in
the second quarter 1967. These factors, developing after the
Preparation of the feasibility report, indicate that completion
dates should be pushed forward about one year.
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4,09 - The next most critical item will be the boilers. As of the
time of writing (March 1967), however, deliveries of
boilers are within the time required for turbines.

4,10 - The schedule for plans and specifications will be geared

to the project requirement. The preliminary and conceptual
engineering is coupleted. Bidding plans and specifications will
be scheduled to meet procurement and construction requirements
and will be required over the Project construction neriod. Plans
and specifications for precurement of turbine-generators are
already under way in anticipation of this requested loan. Due
to the long lead time for the major equipment, serious comstruction
at the site will not begin until about 1969.

F. Cost Estimates

4,11 - Preliminary designs, heat balance, single-line diagrams

and plant layouts were prepared by Sanderson and Porter,
and serve as the basis for cost estimates. Exhibit H shows
the detailed brakdown of the project estimates.

4,12 - The land for the plant expansion and the Jacarepagua

receiving substation is already owned by FURNAS so that
no additional costs are included for these items. Some
additional right-of-way will be needed for the three
additional transmission circuits as the present right-of-way
is not sufficiently wide to accommodate the additional
circuits.

4,13 . Estimates have been based to a large extent on the
experience of the present plant, adjusted for differences
in size and price changes. The direct cost of the present
160 MW plant is about $150.00/Kw.  The proposed 400 MW
addition direct cost estimates are about $140.00/Kw. Taking
account of additional costs of the higher pressure design of
the proposed addition and price increases, the costs compare
favorably.

.14 - The cost estimate of the proposed transmission lines,
substation equipment, and their construction were compared
to the cost of the present double circuit line and with similar
costs on other projects in Brazil. There have been a considerable
number of transmission lines and substations built recently in
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Brazil for which costs are known and comparison can be made.
It is the intent of FURNAS that items which are manufactured
in Brazil and are acceptable from the standpoint of quality
and cost, will be purchased in Brazil. Those that cannot
be purchased in Brazil will be imported from the USA. As
Brazil does not manufacture this size and type of equipment,
all the major power plant equipment will be imported.
Construction and erection will be by local contractors.

(See Engineering Plan for Implementing Project for details).
It is on this basis that the division between cruzeiro and
dollar costs have been estimated and financial projections
made. A.I.D. will finance only the dollar imports. GSee
Exhibit I Zor schedule of disbursements.

k.15 - As there are so few steam plants of this size in Brazil

there is little opportunicy to draw upon local
experience for operating costs. Therefore, operating costs
including leobor, maintenance equipment, parts and supplies
are based on expected costs developed from staffing charts,
labor rates and maintenance plans developed for the presgent
plant end increased proportionately for the proposed plant.
Man-hour maintenance takes account of lower production of
labor together with lowes salaries. Also included are
housing and transportation, not usually provided by utilities
in the USA.

4,16 - The local cost estimates are based on dollars which
were converted at the rate of 2,200 cruzeiros {o
Us$1,00, the rate at time the estimates were prepared.

4.17 - Estimates were made on then current prices (Feb.1967).

Due to the long lead time for equipment deliveries, it
is expected that the principal contracts will include escalation
provisiong. For Brazilian purchases this adjustment includes
an adjustment for devaluation of the cruzeiro to the extent
that it affects the imported equipment components. Escalation
has been allowed for in the c¢ost estimates. FURNAS plans to
provide the major part of the local cost financing with funds
generated from revenues and from capital available fram
reversion of dividends by ELETROBRAS. The base on which rates
are calculoted provides for inflationary adjustments. Any
increase in cost, therefore, will more or less be taken care
of by the corresponding rate adjustments.
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4,18 - Some expenditure for the fuel delivery system will have

to be made by PETROBRAS. It is likely that FURNAS will
be asked to finance some of this cost. This issue is dealt
with at greater length in Annex III.

G. ~ Conclusion FAA 61_1_

k.19 - Necessary technical and financial plans have been

completed and a reasonably firm estimate of the cost
to the United States has lieen determined to meet the
requirements of FAA 611,
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SECTION V - ECONOMIC ANALYSIS

A, Economic Conditions of the Soutb.Central Region

5.01 = Brazil has experienced a continaiing growth of

industry since World War II and wide variety of
consumer and industrial products are now of domestic
manufacture. Examples are steel, automobiles, and, of
particular importance to the power industry, air conditione
ers, refrigerators, and other electrical appliances as well
&8 industrial machinery and equipment.,

5,02 « The Gross National Product of Brazil increased at
an average rate of nearly 6 percent from 1947 threcugh
1961. S8ince then, growth of GNP declined as follows:

Year _Gﬂy
1962 5.4%
1963 1.6%
196k 3.1%
1965 b, 7%

1966 (USAID est.) 2.3%

5.03 = The slowdown in economic growth was the result of
various factors: political instability during 1962
1963, and the rigorous monetary stabilization program from
19641966, For the future, the GOB development program is
based on a GNP growth of approximately 5 percent in 1967,
5-1/2 percent in 1968-1969 and 6 percent from 1970 on.

5.04 = The South-Central region of Brazil, comprised of the
States of Minas Gerais, Rio de Janeiro, Guanabara and
SEo Paulo, includes Brazil®s three largest cities -- S%o Paulo,
Rio de Janeiro and Belo Horizonte. It has the highest rate of
urbanization and includes virtually all heavy industry and
nost of the new industries. The South=Central region has
achieved an average per capita income of close to 150 percent

Source: Getfillo Vargas Foundatiom.
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of Brazil's national average. It has for same time accounted
for more than 60 percent of Brazil's total income. The
region is responsible for 76 percent of the country's
industrial activity.

B. Demand Forecast, CANAMBRA Projcctions and
Justification for Santa Cruz Extension

1, Demand Forecast and Constructiova Program

5.05 -« The Santa Cruz expansion is based on the CANAMBRA
median forecast of load growth through 1980 for the
intcerconnected systems of the South-Central region. The GOB
has accepted the forecast as official policy, as well as the
recommended construction program based upon it. The
construction program is the basis for the GOB's five-year
South-Central power investment program for the 1967-71 period.

5.06 - The CANAMBRA forecast is based on four principal economic
assumptions: (1) that the population in South-Central

Brazil grows at an annual rate of 3.30 percent during 1960

70, and at 3.29 percent during 1970-80, (2) that the degree of

urbanizaticn in South-Central Brazil will increase from

59.7% in 1960 to 75.8% in 1980, (3) that GNP will grow at

a rate of 6 percent in 1966 and thereafter and, (k) that some

types of power use will be inhibited by the increase in rate

levels and the absence of differentiated industrial rates.

CANAMBRA also assumes that over the period of the power N

forecast, rates will not be a deterrent to increased power

use because the cheap hydro power available to Brazil is

bound to eventually bring about a decrease in the existing

level of rates, as well as a more adequately differentiated

rate structure, '

5.07 - Based on these assumptions, as well as historical data
on power consumption and a careful study of current

plans faor industrial expansion, CANAMBRA has projected a

(median) gcowth rate for power demand of 9.5 percent per annum

during the 1965-1980 forecast period. This is composed of

a rate of 11.6 percent for 1965-1970, during which time it

is assumed that the expansion in capacity will have to meet

UNCIASSIFIED [eoo



«20. UNCIASSIFIED

repressed demand.l-/ as well as the normal growth of demand
for power -- and a rate of 8.5 percent for 1970-1980,

when it is assumed that the system will be able to fully
meet the demands made upon it at prevailing prices. This
campares with a historical growth rate for power consumption
of 10.9 percent from 1955 to 1960, when the Brazilian
economy was growing at an annual rate of 5.9 percent.
Table I below compares the projected rates with historical
rates for two other periods in addition to 1955-1960. Tue
latter period includes the effects of the post-1961 slow=
down of the Brazilian econcmy.

TABLE I
Growth Rates for Power Consumption (South-Central Region
and GDP (Brazil _
Record Projected
Power Power
Year Cons. GDP Year Cons, GDP

1955-1960 10.9 5.9 1965-1970 11.6 6.0
1957=1962 9.8 6.7 |1970-1980 8.5 6.0
1958-1963% 7.0 546 1965-1980 9.5 6.0

5.08 - Peak demand (MW) and energy (shown as average MW)
for FURNAS is Bhown in Exhis t C, which also shows the

Power companies supplied by

y

CANAMBRA estimates that repressed demand in the Guanabara
area alone is of the order of 250 MA owing to inadequate
expansion of the distribution system in the past.

-2/ A detalled description of the FURNAS market area is
included in Annex III.
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1968 1972 1975

FURNAS Hydro 990 990 1,250
Santa Cruz Thermal, First Stage 170 170 170
Santa Cruz Thermal, Second Stage - ko kLo
Peixoto Hydro (FURNAS Shares) 300 300 300
Funil (Owned by ELETROERAS) - 1% 1%
Estrelito Hydro ; - 1,000 1,000
Marimbondo Hydro - - 960

TOTAL 1,460 3,095  k,315
Preventive Maintenance ’ 165 17k 174
Capacity in Operation 1,295 2,921 k14
Spinning Reserve 165 220 220
Self Consumption L 10 12
Available at Generator Busses 1,126 2,691 3,909
Transuission Losses (6%) 90 215 313
Available at Delivery Busses 1,03 2,76 3,59
System Peak Demand (August) 1,164 2,379  3,k16

' 5,09 - There is . capacity deficit of 71 MW in

1971 and 128 MW in 1968 (latter shown above).
The 1967 peak on FURNAS will probably not develop as the -
FURNAS-Guanabara cransmission line will not be ready for
the August peak load. The deficit for 1969 will have to be
met by deferring maintenance. Also the demand for 1971, T2
and 73 cannot be met unless the two 200 MW thermal units are
available to FURNAS. Moreover, as mentioned elsewhere, the
hydro comstruction schedules are slipping and may be expected
to continue to slip. This condition will further aggravate
the power supply situatiun for the early 1970%°s. There are
no new hydro projects or one presently under construction, that
could be advanced to meet requirements within ths time the
thermal addition could be completed. Hence the urgency in
getting this project underway. '
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5¢10 = Provided new capacity becomes available to FURNAS as
scheduled -- including the proposed Santa Cruz
expansion -~ the system will have sufficient energy to meet
the projected requirements under dry year conditions until
1975, when FURNAS will need an additional source of energy.
This is illustrated on the basis of average MW in Exhibit E,

5¢11 = The following table shows the energy available for
1" lustrative years under driest Year conditions.

ENERGY AVAIIABLE - DRIEST YEAR

Average MW

1968 1972 1975

FURNAS Hydro 506 506 506

Santa Cruz Thermal 136 476 476

Peixoto Hydro 196 166 166

Estreito Hydro : - 399 399

Funil Hydro - 89 29
Marimbondo Hydro - - 0
Total: B8 TI6% Z,1%

Self Consumption b 10 12

Transmission Losses (6%) b7 95 129

Available at delivery busses ™7 1,531 2,055

Annual System Requirements 733 1,499 2,152

5¢12 = By 1975 other hydro projects will be caming on

line. FURNAS may possibly obtain the concession
to develop one or more of these projects. If FURNAS
cannot meet load requirements, it will either shift load
to other suppliers or purchase power from other companies
operating the future generating facilities.
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2. Analysis of the CANAMBRA Projections

5.13 = Given the recent performance of the Brazilian economy ==
and the growth rate projections of the GOB in its
Ten-Year Plan (see Table II below) =- the CANAMBRA medien
forecast is probably optimistic to the extent that it is
based on a 4 percent growth for 1965 and a subsequent
6 percent growth rate for the Brazilian economy. CANAMBRA
made a high, mediean and low projection -- the major variant
between the three forecasts being the growth rate for GDP,
The low forecast was based on a 5 percent growth rate for
GDP, the median forecast on 6 percent and the high forecest
on 7 percent (see Table III below),

TABLE II

Forecast Assumptions about GDP Growth Rates

CANAMBRA Record

Year Low Medium High GOB Estimated
1964 s tagnetion 1.6
1965 3.0 k.0 5.0 L.@
1966 5.0 6.0 7.0 2.4
1%7 n " 1] 5 . o

1%8 ” ”" 11 5. 5

1969 " " " 5.5

1970 " n " 6 R o

. 5+14 = The median growth rate is based on assumed stagnation
in 1964, a 4 percent GDP growth rate in 1965, and a
6 percent rate from 1966 to 1980, The estimated actual rate
for 1965 was 4.7 percent, and for 1966 was 2.4 percent (as
estimated by A.I.D.). The median projection for 1966, however,
assumes 6 percent. The combined growth over the two years thus
falls far short of the CANAMBRA projection. Moreover, the GOB®s
projection of economic growth -« on which CANAMRRA bases its -
justification of 6 percent for 1966-1980 -- does not reach that
level until 1970. The GOB projects 5 percent in 1967, 5.5
percent in 1968 and 1969, and 6 percent starting in 1970.
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5¢15 = In light of this information the low forecast seems
more reasonable -- where stagnation is assumed in

1964, a 3 percent growth rate in 1965, and a 5 percent growth
rate for 1966-1960.

5.16 - Another reason for preferring the low to the median forecast
is that it conforms more to the rate of power growth itsgelf.

The record growth rates for 1965 and 1966 fell well below

the 11.6 percent median forecast rates for 1965 through

1970 -~ 4.8 percent in 1965 and 10.0 in 1966 == or 7.3 percent

on an annual compounded basis. Given that the 1965-1970

projected rate is bound to be high because it includes

correction for repressed demand, one can look instead at the

annual power growth rate projected Lor the whole period -«

9.5 percent from 1965 to 1980 for “he median forecast. This

is still above the rate observed in the first two years of

the forecast period (see Table SII below). The low projection,

as can be seen in the table, is more in accoréiyce with the

information provided by data on 1965 and 1966 ~.

TABLE 13l
Projected and Record Power Consumption Growth Rates « South-Central
Region
Record Projection
1955-1960 10.9
1957-1962 9.8
1956-1963 7.0
1965 4.8
1966 10.0
Year Low Median
1965-1966 T3 1965-1970 10.5 11,6
- 1%5— l%o 8 . 6 9 . 5

l/ There exists an assumption in the forecast that also ccntributes

to its optimistic bias: that rates will eventually go down and
become differentiated, because Brazil has cheap hydropower, and that
therefore there will be no long-run affect of the current high level
of rates on demand for power. That Brazil has cheap hydro potential is
not sufficient reason for assuming -- as CANAMBRA does -~ that rates
are bound to go down. There is no cost-reducing inceutive in the
Brazilian rate structure. To the contrary, the utilities are
guaranteed maximum percentages of profit, depreciation and amortizatiom,
regardless of the efficiency of their operatiomns.
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5.17 = In light of this new information, it is more within
reasonable expectations to base power growth on the low
forecast of CANAMBRA, rather than on the median forecast.
CANAMBRA, however, considered the low forecast a hypothetical
lower limit and therefore worked out complete construction
Programs to meet projected load growth only for the median
and high forecasts. The construction program to meet the low
forecast is a "base program" of hydro plants, on top of which
CANAMBRA adds ~-- in order to meet the median and high forecastg-»
the Santa Cruz expansion, and anticipates the construction
schedules of the base program projects. Santa Cruz is not
included at all in this base program -- even in the final years
of the forecast., The base program for the low forecast, in
other words, is not u working program. '

5¢18 - Had the low forccast been considered more than
hypothetical by CANAMBRA, the Santa Cruz plant would

certainly have been included in the construction plant to

meet it -~ because of the generally recognized need for

thermal corplementation in this almost completely hydro system.

The probiem, then, is the existence of a reasonable forecast

based on a GDP growth rate of 5 percent, along with a detailed

construction yrogram in which Santa Cruz plays a role only

for the nediun and high forecusts.

5.1Q « The Sante Cruz Plant cen still be justified in terms of

the low forecast. It is helpful, first of all, to see
the magnitudes of difference between the low and median forecast
in relation to the amount of capacity that Santa Cruz will éﬁipkg
to the South-Central system. It can be seen from Table IV below
that the discrepancy between the two forecasts in the year for
which the plant is scheduled to come on stream (1972) is not
much greater than the size of the plant itself. According to
the current construction schedule, moreover, the Santa Cruz
units 3 ond 4 will come on stream almost & year later than was
planned -« in late 1972 or early 1973.
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TARLE IV

‘Projected Power Requirements for South-Central Region, 1971-1973

Year Median Low  Difference Santa Cruz

1971

Peak MW (with 10% reserve) 8464 7993 k71

Avg. Annual MW 1836 ~-4559 270
1972 -

Peak MW 9200 8621 579

Avg. Annual MW 5257 Lo17 335
1973

Peak MW 10020 9318 602 Lo

Avg. Annual MW 5720 5309 ko9 10l

5.20 - There are reasons why the Santa Cruz extension should

b2 included in a power construction program based on
the lcw forecast. One is that the hydro-based FURNAS system
is ergineered to m2et the driest year on record -- but not
& succession of dry years. Frcm a study of streamflow records over
the last tifty years, CANAMBRA found that there regularly
occurred a series of three or four consecutive dry years in
the first half of every decade. Though the hydro system
constructed according to the base program could deal with the
first of one such dry year -- by drawing down reservoirs below the rule
curve -- it would enter the second dry year with no storage
capacity for such a contingency. Since there is a good possibility e
according to streamflow isecords =-- that 1972 and 1973 will be the
beginning of a succession of drought years, then the FURNAS system,
without Santa Cruz, would be completely unprotected against such '
a contingency. Secondly, the smooth functioning of the power
expansion program in the South-Central region is dependent on
the coming onstrecam of the first two units of Ilha Solteira

* Tne nominal capacity of the plant is 400 MW. Calculations
are based on overload capacity, which is 440 MW.

#*¢ The average lifetime plant capacity factor is 26%. (40O x .26
equals 104%) This figure would actually be closer to 400

during and immedistely following the year that the plant comes

onstream, assumuing these years will be drought years when the

plant will operate near 100% capacity.
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Annual Cost to Brazil of Firm Power Delivered

t0 Sub-Transmission Systems from Alternative Sources

Complementary Base Ioad with Independent
Uperation Peaking Hydro Operation

0il Fired (Santa Cruz)

ie 2-200MW Units added

to 1970 system $28/xw(2) $39.40/Kw -
2. 2-300MW Units added
to 1970 $25/Kkw $36434 [Kw -
3, 2.300MW added FoloW - ' '
ing (1) above) $25/Kkw $34.08/Kw -
b, 2.600MW Units - - $34.65/kw

Coal Fired (1)

5. 2-200MW Units added - ‘ :
to 1970 System $39.02 /Kw e -

6. 2-300MW Units added
to 1970 System $35.62 /Kkw - -

Hydroelectric Power

T. FURNAS, Peixoto, Es-

treito, Jaguard - - | $2h 4l fxkw
8. Ilha Solteira - - $260 BO/KV
9. Marimbondo, Agua Ver- .

melha-Sto Simfo - - $23.25/%w

Nuclear Power (3)

10, 2-200MW Unite added
o 1970 system - $U46, 75 /kw -
(1) Based on a plant located near Santos burning coal Irom & newly-deves
loped modern mining operation.
(Zg Plan selected.
(3) Because the capital cost of a nuclear plant ($406/Xw) is more than

double an oil-fired plant {$150/Kw), nuclear power, wrile having &
lower fuel cost, can only be jdéti%ﬁed for bé%e-loﬁd operaéiodyg
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5.22 . The table represents the estimated true costs of firm
power to the Brazilian economy excluding the effect

of taxes, subsidies, and miscellaneous charges required by

law. These figures were derived by CANAMBRA and based on:

(a) Interest rate (9%), service lives, and cost
of fuel.

(b) Capital costs, operation, maintenance, and
administration expenses.

5.23. . Full details of the calculations and assumptions are
available in the CANAMBRA report. They have not been
included in this paper.

1. The Selection of Thermal over Hydro or Nuclear
Power Alternatives

5.2k . It con be seen from the above table that the
" annual costs of thermal power are slightly

higher than the three groups of hydro projects
under comparison. The :. are not alternatives,
hovever, since they ar -lready either finished, under
construction, or on schedule. In fact, of the 76
hydro projects studied in detail by CANAMBRA, only
11 (besides the three aforementioned) have an annual
cost of firm power lower than $28/Kw, the calculated
annual cost of the additional Santa Cruz units.
Of these 11, there are none that meet the other .
requirements of capacity and timing. It can =
also be seen that nuclear power, because of its
high capital cost, must be operated as a base load
plant, where its cost ($U6.75Kw/yr exceeds the
cost of a comparable oil-fired plant ($39.40).
Nuclear power is, therefore, not an economical
alternative.

5:25™ | me proposed thermal investment not only adds

4LOO MW of new capacity to the system -- as would
an equivalent hydro installation -- but it endows
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major benefits on the system, which the equivalent
hydro investment would not likewise provide. By
introducing thermal complementation in an almost
completely hydro system, the Santa Cruz project
provides & drastically needed minimum level of se-
curity to the power supply of the South-Central
region. By increasing the degree of certainty
about the availability of power, it represents a
much more efficient use of Brazil's hydro resour.
ces, and raises considerably the value of industry
of the existing supply of ingtalled power capacity.

At the end of 1966, installed capacity in the South
Central region was approximately 5,200 MW. Of this,
2,900 average MW represents the primary energy capte
bility or firm power. Thus, 2,300 MW of the total,

or L%, is secondary power capacity. Installed ther-
mal power amounts to about 600 MW, or 12% of +he

total system capacity. By the end of 1972, after
commissioning of the fourth Santa Cruz Unit, second-
ary hydro pover will amount to about 42% of total
installed capacity. Thermal power (1,000 MW)

will apain represent about 12% of the total (9,800 MW).
Thus, the inclusion in the program of additional therw
mal capacity at sSanta Cruz will maintain the present
proportions of firm and secondary power capacity as
well as the hydro-thermal relationship. Given existing
cost characteristics of the system, this may be re-
garded as a satisfactory ratio.

The increased certainty about future power supply,
facilitates an important improvement in the adminige
tration of the South-Central region's power system:
the contractual sale of power - a practive that is
routine for any normally-functioning utility, but
which has not existed in Brazil, partially because
of the inability to guarantee given levels of

supply into the future due to the variation in the
availability of secondary hydro rescurces. The
ability to contract advance sales of this secondary
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power not only lessens the uncertainties pleguing
the massive investment program required in the
electric power sector, but it lessens one of the
important uncertainties that affects industrial
expansion -- whether or not the enterprise can be
assured an adequate supply of power. Contractual
agreements, moreoever, will also help to eliminate
the inefficient diversion of investment resources
into purchase by the manufacturing sector of gelf.
owned generators -- which represent high cost
sources of power that make nd contribution to the
expansion of the public.power system.

The Santa Cruz expansion, in sum, provides two
important economies -- above and beyond the
simple addition of installed capacity: to the
power sector, the interaal economy resulting
from incressed certainty about the ability to
supply the market N
and, to the manufacturing sector, the external
economy of being able to plan production and
expansion on the basis of a guaranteed level of
power,

Site Selection

CANAMBRA recommended that the thermal addition

be made in the Guanabara area because of its
greater dependence on the upper Rio Grande .

power, 40O Km.distant. This would also satisfy
the dual purpose of complementing the system

as & whole and assuring a reliable source of

power for the Rio market. At USAID's request,
Sanderson & Porter clarified and updated their
1965 site study for additional thermal power in
the Guanabara area. They concluded that the two
sites originally studied, Santa Cruz and Ponta

do Lagarto, represented the best available alter-
natives in the State and they reconfirmed the ori-
ginal recommendation to locate at Santa Cruz. In
addition to a lower initial investment of about
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i
$3.0 million at Santa Cruzjlthere will be incremental
operating savings resulting from the sharing of cer-
tein facilities and staff. Even if the $2.5 million
‘cost of the proposed pipeline to Santa Cruz (See
below) is added to the capital cost of the project,
the savings in operating costs of the net additional
staff of 120 men required at Ponta Lagarto makes the
- Santa Cruz site clearly the more economic, A detailed
discussion of site selection is given in Annex III,

3 Selection of Fuel and Delivery System

230 ., All units at Santa Cruz will be oil fired. It
: - can readily be seen from the table page 30that even
by-product steam coal ig presently non-competitive,

5e31 - The problem of fuel delivery is inseparable from

~ site location, Trucking fuel, while adequate for the
first two units, will not be feasible as a delivery
system for the combined unit capacity (with the addi-
tion) of 560 MW, The two solutions prcsently under
consideration are barge or pipeline delivery,
PETROBRAS is interested in building a pipeline from
its refinery at Duque de Caxias to Santa Cruz, The
estimated cost of such a pipeline is $2.5 to 3 million.
This total expenditure need not be considered as a full
capital cost to the project for the following regsons:

(i) PETROBRAS would construct, own, and operate
the pipeline (They have pipeline experience
with the Piratining Thermal Plant in Sto Paulo;
and

(i1) The facility would be shared by Volta Redonda
and other fqgl users,

5:32 = geveral additional points should be noted:

(1ii) FURNAS may be called upon to help finance the
pipeline, perhaps, through a loan to PETROBRAS;

1/ Including transmission as part of capital cost,
- UNCLASSIFIED
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'(1v) The cost of the pipeline in any
avent would not exceed the extra
cepital investment required to
develop the Ponta do Lagaxto
site.

(v) This system would minimize fuel
transportation costs.

5e¢33 = Finally, the Minister of Mines and Energy
(whose authority embraces both ELETROBRAS
and PETROBRAS) has expres ed his willinga
ness to commit the GOB to an efficient and
economic delivery system which will be come
pleted before the additional capacity is
available,

L., Unit Size

5.5 = As can be seen from the table on
page 30 costs per Kw decline as unit size
increases. There are two fundamental ob.
Jections, however, to choosing units great-
er than 200 MW for installation at Santa
Cruz. The first is based on the assumption
and calculations of market demand found in
this section. 4OO MW will
be the most satisfactory amount of additione
al capacity from demand point of view.
Secondly, the combination of two 200 MW
units is superior to one 4LOO MW unit be-
cause the latter would provide less fle.
xibility of operation and impose greater
technical difficulties.,

D. Impact on the U.S. Economy

5.35 - The impact of this project on the U.S. economy
is obviously favorable since it will result
in the export of $41.2 million in U.S. goods
and services that otherwise would not have
arisen.
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SECTION VI - FIRANCIAL ANALYSIS

6.01 - Information regarding the financial condition of

FURNAS comes for the most part from the following
sources: (i) FURNAS, éii) Arthur Andersen & Co., FURNAS
auditors since 1964, (iii) the World Bank appraisal reports,
and (iv) the Sanderson & Porter feasibility study. Certain
financial statements have been recast and ratios and trends
derived by USAID for analytical purposes.

A. Utility Regulation and Present Rate Legislation

6.02 - The regulation of electric utilities as to matters of
rates and accounting is vested in the Division of
Water of the Department of Mineral Production. This departe
ment is in the Ministry of Mines and Energy. Rates of
Federal or State, as well as privately owned utilities must
be approved by the Divisior of Water. A procedure is
e."ablished by law for the calculation of the rate base and
allowable earnings thereon and is included in the
decree  of February 26, 1957 titled Servigos de Energia
Elétrica and Decrees 54336, 54937 and 54936 of Dec:mber &,
196k, The last mentioned decrees include provisica for
restatement of the property accounts to compensate for
depreciation s the currency.

6.03 - In general the provisions of the regulations provide
that the vtility shall be entitled to receive:

(1) An amount per year sufficient to meet all
operating expenses.

(2) A maximm allowance for depreciation of 5 pere
cent on the depreciable plant and property of a
hydro system or 8 percent on a thermal system.

(3)  An allowance of not more than 5 percent per
annun for amortization of investment made by
other than public authorities. Proceeds from this allowance
are to be maintained in a sinking fund. The limitation on
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the annual rate of accrual was increased from 3 percent to
5 percent by Decree No. 54938.

()  An amount to be determined by the Fiscal
Department of the Division of Water, where
concession provisions require indemnity if the property
reverts to government ownership.

(5) An allowance of 10 percent as retwrn on the
rate base, The rate base is calculated

fram the value of the plant and property less depreciation
and amortization reserves, custumers contributions, etc.
It includes an allowance for free funds, working capital
equivalent to one sixth of the annual revenue from the
sale of energy, materials, and supplies in stock and
entailed funds.

6.04 - Provision is made for readjustment of tariffs at

six month intervals to compensate for changes in
the cost of operation. This includes changes in fuel costs
and other items such as the rate of exchange. This last
item applies particularly to foreilgn capital inv "“ed in
the utility. :

6,05 -~ FURNAS is probably the anly utility in Brazil which

took immediate advantage of the tariff regulations with

respect to revaluation of assets. The first revaluatiom,

based on 1963 coefficients, was completed shortly after the

regulations were made effective at the end of 1964, and
new tariffs were placed in effect in February 1965. Soon

after the issuance of the 1964 coefficient FURNAS completed its

second revaluation and obtained the corresponding additional

tariff increase in July 1965. In determining the level of its
tariffs, FURNAS was a2llowed to provide for depreciation at the

maxiomum permitted rate of 5 percent and for amortization at

3 percent. It was also allowed to provide for incoue taxes

vhich will compute the permitted return before taxes. As a
result, the tariffs introduced in July.1965 were about four

times the 1964 tariff. In addition, adjustments for

caxpulsory wage increases and for increases in foreign debt
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service were pramptly put into effect as and when necessary.
In June 1966 FURNAS applied for and received further

tariff increase including provisions for depreciation charges
at 5 percent and amortization charges at 3 percent.

6.06 - To assure that FURNAS continues to readjust its rate
levels, USAID recommends that a covenant to the Loan
Agreement be considered as cutlined below.

6.07 - Until the loan is fully repaid, FURNAS shall prouptly
take all such action as may be necessary to establish
and maintain electricity tariffs to produce the maximum level
of revenues permitted by existing electricity tariff legislatiane
FURNAS and A.I.D. may agree from time to time on a reduced
level of electricity tariffs whenever FURNAS revenues substantially
exceed its requirements. The GOB shall be cammitted to ths
timely approval of such tariff adjustments through provisions
in the Guarantee Agreement.

6.08 - USAID, in addition, will recommend that a furthe;
covenant of the lean agreement FURNAS rate structuia be
determined in such manner as to induce the optimum utilizatioa
of available power. This covenant, as distinguished from the
one mentioned above which affecte rate levels, will be concerned
the relative pricing of demnd and energy charges, the
discounting of bulk purchases, and the rates to different
categories of buyers. It is felt, therefore, that both covenants
will serve the same purpose, e.g. t0 focus on the strengthening
of FURNAS rate policy. FURMAS has consistently demonstrated
its competence in rate mnnagement and it is expected that
any useful recommendations resulting from the present
rate study being undertaken by ELETROBRAS will be carefully
reviewed.

1. Influence of Santa Cruz on Rate Level

6.09 = The influence of the more expensive steam-electrie
production at Santa Cruz i1s estimated to increase
the FURNAS rates by only 5 percent. The construction of the
additional Santa Cruz units will permdt FURNAS to sell its ‘
power at the quality required by the ultimate users and to help
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the interconnected utilities overcome their energy deficiencies
in dry years. By firming secondary power FURNAS will be able
to increase 1ts energy sales. These increased power
availabilities may permit FURNAS to lower its demand charges
without adversely effecting its growth of revenues.

B, Revenues

6.10 « From the Comparative Income Statement (Table F-1)

it may be seen that FURNAS revenues and earnings
since operations began in 1963 have risen at an accelerating
rate of increase. Sales forecasts expressed in KWH are
based cn the expected sale of power in accordance with contracts

signed or to be signed between FURNAS and the buyers enumerated
in the preceeding Section.

6.11 « Gross revenues, stated simply, are derived from the
addition of operating costs, depreciation, amortization,
and a 10 percent of return of remunerable investment. The
resulting estimate is divided by the number of KWH sold to
yield the average rate. This is in accordance to Brazilian
legislation. In 1967 the rising trend of revenues is in
line with the performance of 1964, 1965, and 1966. However,
in 1968 because of a decreasing allowance for depreciation and
the elimination of the amortization allowance as shown on line
5.2 of Table F-7, the rate base has been proportiocnally
reduced. The result is a decreace in gross revenues from
sales, and an increase in net profit. In the succeeding years,
gross revenues from sales are influenced by the initiation
of sales from the Estreito plant and later on by sales from the
Santa Cruz addition.

Ce Annlysis of Financlal Statements

6.12 = The financial analysis of FURMAS presented herein

is based on statements audited by Arthur Andersen &
Co., for the years 195k, 1965, 1966 and on projections for the
years 1967-80 developed by the Company in conjunction with
Sanderson & Porter, consulting engineers. A variety of ‘
ratios and trends have been derived from these statements
and where they indicated satisfactory performance by FURNAS,
no camment has been made.
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6413 - The following remarks then are addressed to those
cases in which FURNAS® action or performance would
appear contrary to normal practice.

(1)  High Dividend Distribution

6.1% - Ac shown in Table F-5 for year 1964-66 and
Toble -6 for years 1967-80, the dividends

paid out by FURNAS in 1966 constituted 70 percent of net
income. The level of dividend payout is expected to remain
relatively high during the life of the loan, although the
percentage declines continuously to about 40 percent in 1980,
The following reasons explain the seeming paradox of
acquiring an interest bearing loan when internally generated
funds are available.

(a)  The major stockholder (over 90 percent) is
ELETROBRAS which reinvests the dividends
received from FURNAS as capital additionse.

(b)  This action is the result of income tax
provisions vhich tax the addition of '
retained earnings to capital at a rate of 15 percent
and the distribution of dividends at 7 percent. Since no
tax is due on reinvested dividends, there is a net savings
of income tax amounting to 8 percent.

(c) It may be concluded that under this circumstance
there is no real cash disbursement for the
payment of dividends; the treansaction is performed through
accounting entries only.

615 = The above comments are generally applicable during

construction years. It may be noted that after 1971
there is no reinvestment of dividends and that capital remains
unchanged. The arrangement between ELETROBRAS and FURNAS, its
subsidiary, is that when FURNAS has need of these funds,
ELETROBRAS will roinvest the dividends; otherwise it will use
them for its own purposes. It is likely that this arrangement
will continue as long &8 it is necessary.
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2. Current Ratio

6.16 - From Table F-5 and F-6 it can be seen that the
current ratio is arocund 0.4 during constructiom
Years and very high after that. The following reaarks are
to be considered.

(a) Dividends should be deducted from current
liabilities Yor the above-menticned reasons.
This improvement in the current ratio is reflected in
Table F-6.

(v) Current assets after construction of Santa
Cruz include an Amortization and Depreciation
Fund. This Fund may be applied to construction of the new
hydroelectric plant at Marimbendo, scheduled (by CANAMERA)
to come on line in 1975, should FURNAS receive the concessica.
The Fund, in any event, should be deducted from current
assets since it will be applied on fixed assets.

6.17 - The current ratio recomputed “ith the aforesaid
adjustments is generally 1:1 which is thought to
be adequate in view of the virtual absence of inventories (nome
required) and that free cash held in an inflationary ecouomy
is subject to deterioration of value.

e Return of Investment

6.18 - Tables F-5 and F-6 indicate that net income as
a percentage of average net worth shows a decreasing
trend. This is due to the fact that in the projectians the
surplus is not applied to any new revenues producing investment,
although if the funds go to construct new facilities, additional
revenues will eventually result. :

L, Total Long Term Debt as a Percentage of
Total Fixed Assets

$.19 = According to the terms-of the Loan Agreement
between the World Bank and FURNMAS dated
December 19, 1966, the above ratio may not be permitted-to.
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exceed 66-2/3 percent. The figures in Tables F-5 and F-6
demonstrate that this percentage will not be exceeded.,
Given the reinvestment of dividend arrengement with
ELETROBRAS, the capital base is continuously reinforced.,
USAID shall recommend the inclusion of a debt/fixed asset
ceiling similar to that of the World Bank.,

D. Cash-Flow Projections and Repayment Capacity

6.20 - A projection of cash-flow and source and application
of funds table hat been prepared by FURNAS with
assistance from Sanderson and Porter for the years 1967 and™

1980. This appears as Table F-7.

6421 - A review of this information indicates that a% no
point during those years will FURNAS find itself in
a negative cash-flow position. On the contrary, the
accumulated cash-flow given in line 27 of Teble F-7 never
falls below NCr$ 9.5 million and rises to a constant level
of approximately NCr$ 14.0 million after 1970. Debt service,
interest and amortizetion of principal, has been included
for all outstanding long-terw liabilities as well as the
proposed A.X.D. loan.

6.22 - As shown in line 19 B(2) interest payments begin in

year 1971, indicating the assumption that interest
will be capitalized during construction. While A.I.D. may
consider interest capitalization appropriate for A.I.D.
financing; under the two-step arrangement, this should not
be necessary as it is expected that the GOB will pernit this
procedure by allowing deferral of its receipts from FURNAS
or by financing from ELETROBRAS resources. Whatever the
solucion, the cash-flow figures shculd be substantially un-
affected. From these figures FURNAS's ability to repay the
proposed A.I.D., loan can be seen.

E. Source of Required Cruzeiro Financing

6.23 - It is eotim ated (see Detailed Description of the

Project) that total project costs for the addition
of units 3 and 4 at Santa Cruz will include $37.9 million
of equivalent cruzeiro expenditures.
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6.24 -« Line 12 of Table F-7 demonstrates that the

accumulated unappropriated surplus for the period of
construction 196772 will total NCr$123 million which
exceeds the anticipated cruzeiro expenditure by NCr$20
million. This margin includes provision for estimated
escalation of cruzeiro costs.

6.25 - While these projections indicate the ability of FURNAS
to manage the required cruzelro financing from
retalned earnings, it is USAID intention to secure an over-

run cammitment from the GOB through a covenant in the Guarantee
Agreenent,

UNCIASSIFIED



for the Years Ended December 31, 1964, 1965 and 1966

Operating Revenue

Operating Expenses
Exchange Loss

Depreciation
Amortization

Total
Operating Income

Non Operating Revenue

Interest and Expenses on
foreign Debts

Miscellaneous Expenses

Income before Income Tax
Income Taxes

On profits for the year
On monetary restatement

Total Income Tex

Net Income

TABLE F-1

CENTRAL ELETRICA DE FURNAS S.A.
Comparative Income Statement

126&

15,791

1,111
1,628
3,22}

2,284
8,27
7,5kk

65

3,809
1

3,799

814
566

1,380

2,2

(In Millions of Cruzeiros)

1965
% Increase
cr$ over 1964
47,071 198
1,772 60
10,944 240
7,677 236
20,393 k47
26,678 254
1,350 1,977
18,389 383
13k -
5,905 13k
1,146 i
1,566 177
2,712 o7
6,193 156

1966
% Increase

Cr$ over 1964
82,141 k20
3,656 229
19,210 Logo
13,431 488
36,297 340
45,84) 508
2,036 | 3,032
18,713 391
22 -
29,135 667
5,419 566
1,487 163
6,906, koo
22,22 819
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CENTSAL KILSTRICA DE FURNAS

tive Balance Sheet
As of December 31, 196k, 1965 and 1966
(in milliomns of cruseiros)

196% 1965 19266
cCrs crs % Increase cr$ % Increase
over 196k over 196k
Fixed Assets
Plant in Service, at cost 121,066 150,649 2k 158,930 81
Other Properties, at cost 1l 2 100 36 260
Nonetary restatement _85,059 179,622 m 265,003 212
Total Fixed Assets 206,126 330,273 60 k23,965 égs
Less: Depreciation and Amcrtization 866 24 k67 317 g,om 9
Het Fixed Assets 200, 260 35, 53 2953 83
Coustruction work in progress 28,12 , 2R6 29 115,451 310
Total Het Fixzed Assets N 2,0 50 1, 111
Current Asseta
Cash 2,633 8,237 236 1,870 351
Other Current Assets 2 2,61 R 6 112
Total Current Asneta ) 11?5‘% 109 17‘,%‘_ 227
|other Assets 2,363 1,001 (s8) 1,326 (hk)
Total Assets 236,243 35k ,859 L) 50G, 685 112
|Net Worth
Capital 37,076 67,380 82 155,000 318
Retained Earnings 1,161 1,553 31 6,579 k5T
Balance Available for Capital Increase )
and Legal Beserve 2hh 5Th 135 1,686 591
Total Net Worth | 39,501 69,507 81 163,265 324
Lisbilities
Long Term Liabilities
To ¥ajor Stockholdez 7,828 138,h07 T8 132,179 T2
To Fareign Creditors 108 12,6 15 16k ,20) 51
Total Long Term Liabilities 185,615 261,084 hl 296, 388 60
Current Liabilities 11,153 22,227 99 b0, 6" 265
Other Liabilities 1,671 T2 . 273
Total Liabilities 197, Th2 208,982 Y 3 337,020 n
Total Liabilities and Net Worth 36,243 354,089 50 500,685 12
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TABLE F-3

CENTRAL ELETRICA DE FURNAS S.A.

UNCLASSIFIED

Comparative Statement of Retained Earnings
for the Years ended December 31, 1964, 1965 and 1966

(In Millions of Cruzeiros)

Balance - January 1

Less: Dividends paid
Bonus to employees
Income Tax Adjustments
Total Deductions

Balance

Add:

1964

Excess provision for bonuses -

Excess provision for Income Tax -

Exchange profit
Income Tax on dividends

Net Income for the year
Less: Legal Reserve

Dividend reserve 1/
Bonus reserve ;/

Total Deductions

Balance - December 31

1/ Subject to stockholdrr approval

UNCLASSIFIED

1965 1966
1,181 1,553
232 -
517 -
i
L23 1,553
- 71
- 162
- 762

- (187)
6,195 22,230
8,616  2h,50L

331 1,111
3,732 15,575
1,000 1,325
5,063 18,011
1,553 6,579
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TABLE P-4
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CENTRAL ELETRICA DE FURNAS S.A.
Source and Application of Funds
As of December 31,1965 and 1966

1965

% of % of
Total 1966 Total

(in millions of Cruzeiros)

Internal Sources
Capital 30,634
Depreciation & Amortization 18,621

Retained Earnings EZZ
Total Internal SourceBecsssos 49,627

External Sources
Long Term Liabilities
To major stockholder 59,579
To foreign creditor 1!
Totel long term liabilities 75,469

Current Liabilities 11,07k
Other Liabilities 697

Total External Sourcesssescsssse 87,240

22 88,732 49
U 33,529 19

- 5,026 3
36 127,287 T1

Ly (4,228) (2)
12 39,532 22
56 35, 20
8 18,42 10
= {1,308) (1)
64k 52,438 29

TOTALSOURCES 8000060000000 136’867

100 179,725 100

Application
Fixed Assets 132,264 97 172,901 96
Current Assets 5,965 L 6,499 4
Other Assets (1,362) (1) 325 -

"TOTAL APPLICATION eeceoes 136,867

UNCIASSIFIED
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TABLE F-5 UNCLASSIFIED

CENTRAL ELETRICA DE FURNAS S.A.

Comparative Financial Statements Analysis
for the years ended December 31, 1964, 1965 and 1966

196k | 1965 1966
Current Ratio 5 5 o4

Working Capital - millions Cr$ (5,662) (10,771)  (22,714)

Average Net Worth 54,00L 116, 386
Net Income % of Average

Net Worth 1.5 19.1
Net Income % of Operating

Revenue 15.3 13.2 27.1
Dividends % of Net Income 48.0 60.3 70.1
Dividends plus Bonus % of

Net TnCOme 1"800 76-1" 76.0
Reinvested Profit % 52.0 23,6 2k.0

Total Liabilities % of .
Total Assets 83.7 80.4 67.4

Long Term Liabilities % of
Total Fixed Assets 81.3 76.3 61.6

Current Ratio excluding
Dividends .6 .6 .7
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AID-DLC/P-581
SECTION VII - ISSUES

A. GUANABARA FREQUENCY CONVERSION

General

7.01 - The Government of Brazil has established sixty cycles

as the standard frequency for Brazil. All new power
Plants, transmission and distribution Projects as well as
industrial and other power consuming activities must be
designed to utilize 60 cycle power. Only a few areas are
seriously affected, the principal being Rio de Janeiro (Gua-
nabera) whichis served by the 50 cycle system of Rio Light.
Several smaller cities, including Recife and Fortaleza, have
already been converted. Experience exists in Brazil to
successfully carry out such an undertaking, although Rio,
with 3 3/4 million people, will probably be the largest city
where changing the frequency of electric power has been
attempted.

7.02 - The Plan adopted for Rio is a programmed conversion by
districts. The rate of change will be influenced by
the rate of availability of slxty ecycle power and capsability
of Rio Light to meet the remaining 50 cycle requirements.
Sufficient 50 cycle power must always be available to supply
the load growth of a shrinking area until the city is con-
verted. There may be a need for some 50 cycle power for
the indefinite future to serve consumers that are unecono-
mical to convert such as possibly the Volta Redonda Steel
Plant.

7.03 - While some positive steps have been made to convert
the city, it is only beginning to get under way.

At least four years will be required to complete the

conversion during which Rio will have two frequencies,

Coordination

7.0k - Frequency conversion of Guanabara requires the careful
coordination of three important activities: power
supply, distribution system and consumer. The power supply
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Scheduling

7.08 - The first major effort within the city proper will be

the Leblon district. It is scheduled for the gecond
half of 1967. This will be followed by Flamengo in the first
balf of 1968, These are the principal residential sections
of the City. This schedule may have been set back about 6
months due to the power supply disaster.

T.09 - The north section of the City, where the majer
industries are located, will follow in 1969. The
downtown and Copacabana districts will be among the last
districts to be converted due to the high concentration of
loads, large buildings and difficult electrical access.

7.10 - Present plans foresee the city substantially converted
by 1971. '

Power Surglz

7.11 - The zrimary source of 60 cycle power will be the Rio

Gronde Development of which the 900 MW Furnas and the
200 MW Peixoto hydro plants are now in service. The power
Will be transmitted over the Furnas-Guansbara 345 Kv transe-
mission line with a 300 MW'capability. This power will be
complemented by the 160 MW Santa Cruz Thermal plant in the
Guanabara area. These are expected to be available in the
third and fourth quarters of 1967. :

7.12 - The present demand at 50 cycles is being supplied by .
765 MW of hydro capacity in four plants belonging to

Rio Light Co. The peak demand of the system exceeds this

rated capacity and is over 800 MW. The principal plant is

the presently inoperative 330 MW Nilo Peganha Hydro which

is designed for either 50 or 60 cycles. While the 100 MW

new ‘section of *tle Fontes plart, the 95 MW Ponte Coberta

plant and the 1.2 MW Ilha dos Pombos plant were designed

for 50 cycles, they can with but minor work be converted

to 60 cycles. The pumping plants ¢. Santa Cecilia and Vie-

¢7 1o which supply water from the Paraiba River to the

Nilo Peganha and Fontes plants, will require rather extensive
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conversion which Rio Light will undertake when requirements
demand. This work is included in Rio Light's five-year
improvement program. In the meantime, however, all o Rio
Light's 50 cycle generation is required to serve the present
50 cycle loads. The scheduling of the plant conversions will
depend on the rate of frequency conversion in the system and
the system growth rate which could reach over 1700 MW by 1971.

Distribution System

T+15 - Rio Light has embarked on a five-year expansion and

improvement program for their system which is expected
to be completed by 1971. A.I.D. is assisting in financing
three years of their program. This is a system-wide under-
taking and necessary changes are being made to accomodate the
frequency change. This project has slipped about six months
but is not out of line with the-other frequency change acti-
vities. It is on & rcasonably coordinated schedule with the
sixty cycle power supply.

7.1l - Presently Rio Light's distribution system cannot be

easily sectionalized into smaller elements which would
facllitate conversion. The system improvements will tend to
help this situation but probably not eliminate it. It will
become more serious ag the conversion moves into the denser
areas of the city. Some inconveniences and possibly short
duration black out of limited areas will occur.

Consumer Conversion

7.15 - Some positive steps have been made in this area of the

conversion activity in the rural areas., However, for
the city it is mostly research, education and planning. It
is the area where the least progress has been accoamplished
and least is possible until a firm source of sufficxent 60
cycle power is established.

7.16 - The consumer will be required to have electrical

equipment ou his premises converted at his expense.
For the residential and small commercial consumer this is not
expected to be a seriocus burden. A procedure has been set up
and tried out with the conversion of Santa Cruz as a pilot
project.
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T¢17 - Surveys were made to establish the expected range of
types of appliances. Booklets and pamphlets listing
all the popular mekes of applliances and indicating the ones
which must be converted and others not requiring any changes.
Also addresses and phone numbers are published where consumers
nay get information concerning any appliance not listed.
Listing of approved sources for service is also provided.
Steps are being taken to prevent exploiting the consumers
by service people.

7.18 - From time to time & schedule is published in the local

paperc to keep consumers alert to the expected timing
and order of conversion., Prior to actual conversio: announcee
ments sre made via radio, newspapers and mailings.

T.19 - The greatest problem for residential consumer is ex-

pected to be elevators. Most of Rio*s population live
in multistory apartments. In the southern district the
elevators will numwber in the thousands. Some require only
minor adjustments while others will need extensive modifi-
cations. All new structures require elevators suitable for
60 cycle operation. To ease the impact while frequency is
being changed, apartment owners are being encouraged to
convert one elevator to sixty cycles prior to the frequency
change where there is more than’one elevator. Sixty cycle
elevators can generally operate at fifty cycles.

7.20 - The industrial consumers have a mixed reaction to

frequency conversion. Anything that will improve
the reliability of their power supply will be welcome.
They do not foresee any serious technical problems. However,
Brazilian industiry is very short of capital and must have
some short term financing to convert their equipment. The
amount of funds required may be substantial. For example,
one factory, the Bangu Textile Co., will require about a
million dollars equivalent in cruzeiros to convert their
plant. Stone and Webster made a study several years ago
for Rio Light, but this is now ocut of date.

7.21 - A solution to this financing is still pending and is
one that must be faced. As the conversion of the
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industrial area will follow the residential and rural areas
there will be about 12 months grade period for this decision,
USAID will require assurances from Brazilian authorities that
frequency conversion will be made in time to absoxv new sources
of 60 cycle power from Furnas! system. This will require a
commitment by ELETROBRAS to assist industry by prcoviding
financing. It will also be necessary to require that Rio
Light carry out most of the technical coordination.

Conclusion

7.22 - The frequency conversion issue was discussed by USAID
with ELETROBRAS and the Minister of Mines and Energy

on April 28, 1967. A copy of the minutes of that meeting

is attached as Annex IV.

7¢23 - A Portaria issued by the Ministry in April firmly
establishes responsibility for the overall coordination
of the program with ELETROBRAS and authorizes it to deal directly
with the concessionaries. It specifies also that Rio Light
shall have the job of scheduling and implementing the technical
detalls of the program. Moreover, the Minister indicated that
ELETROBRAS would provide financisl asgistance to certain
indusiries upon which the cost of conversion would be most
burdensome.

7.2k - With the interest of the new Minister in this problem

and the recommended Loan Agreement covenents (Summary
and Recommendation) as well as the notable progress to date
it may be expected that the frequency conversion program
will be carried out ir a timely fashion.

B. Power Pooling and Interconnection Agreements

7.25 = Until recently the electric power industry of the
South Central Region has been based almost completely
on independent operation of the various utilities and auto-
producers. The fundamental change toward interconnection
and eventual pooling occurred in 1963 with the initial
commissioning of the 900 MW FURNAS Geusrating Station and
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and its associated 345 KV transmission lines extending from
Belo Horizonte to S&o Paulo. Also since 1963 FURNAS has
been selling power to S%o Paulo Light.

7.26 - ELETROBRAS has assigned to FURNAS the coordination

and responsibility for the power Pooling in the area.
This is because of their central location. They own and
operate the largest source of power and will have the EHV
transmission system connecting the region®s power mources
to the load centers.

7+27 - FURNAS, S%o Paulo Light, and CEMIG have started pool

operation on & limited extent. They have meetings
et technical levels tu plan and establish operating
procedures. They have been gaining experience in this type
of operation.

7.28 - Both FURNAS and ELETROBRAS have pointed out that a

committee organized on a formal basis might become
unmanageable. They fear that all power entities, federal,
state, and private would demand and probably obtain member-
ship on the committee. It is felt that many of the repre-
sentatives would have a greater political, rather than
technical interest dn the committee®s performance. Both
FURNAS and ELETROBRAS favor an operating committee made-up
only of utility people representing the interconnected
companies, without third parties. Where agreement cantiot
be reached at the operating levels the decision would be
takea to a higher level.

7.29 - In the fourth quarter of 1967, when the 345 KV

transmission lines linking Peixoto, FURNAS and
Itutinga hydro plants, and Guarabara are Placed in service,
the electric systems of the states of Sio Paulo, Guanabara,
Rio de Janeiro, Minas Gerais, Espirito Santo and Goiés may
be operated parallel for the first time. Thus about 5,300 MW
of hydro power will be interconnected.

7+30 - The power companies which will be interconnected
are teking action to provide equipment and facilities
to operate in parallg;_gpq.ahare load. The major items are
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communications and control equipment but technical assistance
is also being obtained, mostly from the U.S.A.

7.3l - Cia. Paulista de Forga e Luz (Peixoto) have retained

an engineer from Zinder and Associates of Seattle,
Washington, to study and recommend equipment for communicatien
and load-frequency control for interconnected operation.
CEMIG is installing IGE equipment for communications and
dispatch and has obtained experts for technical assistance
in operations from IGE. FURNAS is proceeding along the same
lines, except that they are using Collins equipment. Also
FURNAS has retained Commonwealth Associates of Jackson,
Michigan, to study the interconnected transmission system
and make plans for additional EHV transmission lines. They
employed the services of Mr. Charles P. Almen Jr., Director
of Operations of TVA, an expert on interconnections, who came
to Brazil during February 1967 to advise FURNAS on the problems
of interconnection.

T.32 ~ FURNAS originally planned to enter into power sale

contracts with the utilities which it supplies. A copy
of such a draft contract was submitted with the Sanderson and
Porter feasibility study. However, Mr. Almen recommended that
FURNAS use interconnection agreements instead as they would
better meet the requirements of the system. FURNAS is
currently drawing up such egreements to present to the utili-
ties. The first one will probably be with S#o Paulo Light
with whom they are now having discussions.

7.33 - Among other things, these agreements call for the
creation of interconnecting committees between the
par“ies entering into an agreement. These committees will
coordinate interconnected operations and systems expansion.
FURNAS will coordinate the interconnections with S3do Paulo
Light, Rio Light, CEMIG, Cia. Paulista and all others buying
power from FURNAS. At FURNAS' discretion, the utilities may
be called to FURNAS for coordination of operaticns individually
or in groups. This will be the start of coordinated
interconnected operation.
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7.34 - The interconnection agreements call for selling power

on a 20 year basis stating the maximum yearly demand
waich the utility is contracting from FURNAS. During the
period in which FURNAS operates an all hydro system, FURNAS
is committed to supply as much energy as is available,
recognizing that during critical dry years, FURNAS power
will be sold at 55 percent plant factor. Since the load
factor of the consumers within the South-Central r:gion is
63 percent, FURNAS will not be supplying surficient energy
with the contracted demand to fulfill the customers
requirements,

Te35 - Now that the Santa Cruz Plart is being transferred to
FURNAS and is being expanded, FURNAS can guarantee

that contracted capac'ly will be accompanied with sufficient

energy to produce a load factor equivalent to the average load

factor of the consumers.

7+36 - The area has been chronically short of power (both
capacity and energy). The orderly progression of new

hydro-electric plants, complemented by the Santa Cruz thernal,

should greatly ease this condition until the late 1970%s,

737 - Also the fact is that the interconnections undertaken
and being planned will :ie together different
watersheds with varying hydrological characteristics.,
Interconnected operetion with the major load centers will
lead to a more effective utilization and poaling of resources.

Conclusions

7«38 - FIRNAS will negotiate contracts and/or en.r into
agreements for the sale of capacity and energy to
assure the efficient and economic use of its facilities.

Te39 = A technical grouv comprised of members from the

major interconnected utilities shall be formed to
establish criteria und devise an operational system to
conduct power pooling and dispatch efficiently.
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CHECK LIST OF STATUTORY CRITFRIA (ALLIANCE FOR PROGRESS) Jwne 1, 1967

(FAA - Foreign Assistance Act of 1961, as amended
by the Foreign Assistance Act of 1966.)

(App.- Foreign Assistance and Relaked Agencies
Appropriations Act, 1967.)

1. FAA Section 102. Precautions that have been or are being
taken 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.,

USAID personnel will approve all borrower requests for
opening letters of commitment. Since the subsequent
letters of credit issued by the designated bank must
conform in substance to the letter of commitment, the
only funds disbursed will be those required to finance
the goods and services of the project.

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

Equipment for this project with few small exceptions
is to be custom made. There are no excess 200 MW
turbine-generators or boilers.

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 GOB does not permit, and takes measures to prevent,
the demage or destruction by mob action of U.S. property.
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FAA Section 201{d). Information end conclusion on
legality (under laws of country and U.S.) and
reasonableness of lending and relending terms of the
loan.

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

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 contribute materielly to the development
of Brazil's industrial infrastructure and hence will
promote the country's economic development.

FAA Section 251(b) (1). Extent to which country is
adnering to the principles of the Act of Bogota and
Charter of Punta del Este end is showing a responsiveness
to the vital economic, political, and social conceras 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 Ac% of Bogota and the Charter of Punta del
Este, and the GOB's responsiveness to the vital economic,
political, and social concerns of its people. A full

report of Brazil's efforts to comply with both the Act of
Bogota and the Charter of Punta del Este is set forth in
the 1966 Country Program Submission.

FAA Section 251(b) (2). Information and conclusion on

activity's economic and technical soundness.

This activity has been found economically and technically
sound (See the relevant sections of this paper).
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FAA Section 251(b){3). Information and conclusion on
activity's relationship to and consistency with other
development activities, and its contribution to realizable
long-range objectives.

(See Section: Place of the Loan in the A.I.D. Program).

FAA Scction 251(b)(4). Information and conclusion on
possible effects on U.S5. economy, with special reference
to areas of substantial labor surplus.

The loan will finance the procurenent of $hl.2 million of
U.S. equipment, and thus will have positive effects ou
the U.S. economy (See the Economic Section).

FAA Section 251(t)(5). Information and conclusion on the
degree to which the country is meking progress toward
respect for the rule of law, freedom of expression and of
the press, and recognition of the importance of individual
freedom, initiative, and private enterprise.

The recent inauguration of an elected government marks a
return to full constitutionality in Brazilian government.
A new constitution has been adopted by the Congress and
all the extra-constitutional Institutional Acts have .
terminated. A number of laws and-programs have been
instituted in recent years at all levels of govexnment to
improve the climate for private enterprise. Press &nd-
National Security laws enacted by the previous Brazilian
government are more restrictive than previous legislation;
it remains to be seen how these laws will be applied by the
new Government.

-FAA Section 251(b)(6). Information and conclusion on the

degree to which the country is taking steps to improve its
climate for private investment.

Brazil has provided a very broad range of incentives for
private investment, domestic and foreign. The national
state and municipal level of government offer tax incentives,
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tariff concessions and low cost financing for investments in
priority sectors and development regions.

FAA Section 251(b)(7). Informetion and conclusion on whether
or not the activity to be financed will contribute to the
achievement of self-sustaining growth.

The activity will contribute to the-achievement of self=-
sustaining growth through its assistance in identifying
exploitable natural resources.

FAA Section 251(b)(&): Information and conclusion on the
extent to which the activity will contribute to the
economic and political integration of Latin America.

The loan is intended to improve the cepability of
Brazilian institutions. To the extent that these

- institutions become effective in identifying economically

1k,

15.

16.

significant resources, the indirect effect of the project
could be to increase intra-Latin Americen trade.

FAA Section 251(b). Information and conclusion on
availability of financing from other free-world sources,
including private sources within the United States.

Other international lenders have been solicited and have
expressed no interest in this project. Borrower is a
publicly owned power utility and therefore it is unlikely
that private U.S. capital would be interested ox their
participation encouraged.

FAA Section 251(b). Information and conclusion on capa-

city of the country to repay the loan.

The "2-Step" agreement will offer the GOB 40 years to
repay the debt on concessional terms which are well
within the country's debt servicing cepacity.

FAA Section 251(b). Information and conclusion on country's

efforts to repatriate capital invested in other countries
by its own citizens.
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Brazil!s efforts to stabilize the value of the cruzeire
through measures to counter inflation should contribute
to the return of capital invested in other countries by
its citizens,

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

The loan will be repuaid by the Government of Drazil., Terms
are within Brazil's cupucity for repeyment.

FAA Section 251(c). Iniormation and contlusion on
availability of an application together with sufficient
information and assuranczs to indicate reasonably that
funds will be used in an eccnomically and technically
sound manner.

See Engineering Section.

FAA Section 251(g). Information and conclusion on use

of loan to assist in promoting the co-operative movement
in Latin America.

The loan will have no effect on the cooperative movement
in Letin America.

FAA Section 251(h). Information and conclusion on whether

the activity is consistent with the findings and
recommendations of the Inter-American Committee for the
Alliance for Progress in its review of national development
activities.

The loan is consistent with the findings and recommendations

of the Inter-American Committee for the Alliance for Progress
in its review of national development activities.

UNCLASSIFIED



UNCLASSIFIED
ANNEX I
Yage 6 of 14

21, FAA Section 252(a). Totel eamount 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
uvsed to finance procurements from private sources.

The Borrower is a publically owied ﬁtility company.
The loan money, however, will finance U.S. imports from
private U.S. companies.

22, FAA Sectici1 201. Exbent to which the loan will contribute
to the oojuctive of answring maximwn participation in the
task of ceconcmic development on the part of the people of
the developing countries, tlirough the encouragement of
democratic private and local governmental institutions.

The loan is intended to assist agencies of the Brazilian
Government at the nationel level.

23. 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 competition; (c) encourage devel-
opment 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.

This loan will not directly effect any of the above points.

24, 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 use of private trade
channels and the services of U.S. private enterprise).

All of the loan funds will be used for the procurement of
goods and services from U.S. private enterprise.
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25. 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 uged in connection with
capital projects to the maximum extent consistent with
the national interest.

It 1s expected that engineering and consultant services
shall be provided by a joint venture of Brazilian and
American firms.

26. FAA Section 602, .Lp:ormsbion and conclusions wiaether
loan will permit American small business to participate
equitably in the furnishing of goods and services financed
by it.

To the extent that American small business manufactures
the required equipment, it will be notified =nd invited
to participate.

27. FAA Section 604(a); App. Section 108. Compliance with
‘restriction of commodity rocurement to U.S. except ag
‘otherwise determined by the President and subject to
statutory reporting requirements.

... .. goods and services purchased under this loan will
be of U,.S. Origin.

28. FAA Section 604(b). Compliance with bulk commodity
procurement restriction to prices no higher than the
market price prevailing in the U.S. at vime of purchase.

Will comply.

29. FAA Section 604(d). Compliance with requirement that
marine insurance be purchased on commodities 1f the host
country discriminates, and that such insurance be placed
in the U.S.

Will comply.
UNCLASSIFIED
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FAA Section 604(e). Compliance with requircment that

funds not bhe uvsed for procurement of any egricultural

commodity or product thereof outside the United States
when the domestic price of puch commedity is less than
parity.

Not applicable.

FAA Section 611(a)(1). Information and ccnclusion on

availability of enginzering, financial, and other plans
necessary to carry oun the assistance and of & reasonably
firm estimate of the cost of the mssistance to the United
Btates.

See Engincering Section.

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

required witnin recipient r~ountry and busis for reasonable
anticipation such action will be completed in time to
permit orderly accomplishment of purposes of loan.

All necessery legislation exists.
FAA Section 611(b); App. Section 101l. If water or waters

related land resource construction project or program,
information and conclusion on benefit~cost computation.

Not applicable.

FAA Section 67°.(c). Compliance with requirement that
contracts for construction be let o.. competitive basis
to maximum extent practicable.

‘Will comply.

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

There are no excess foreign currencies owned by the U.S.
that could be used on this project. The borrower will
be financing all local cost requirements with the
possible exception of locul engineering services which
might be A.I.D. financed.

FAA Section 619. Compliance with requirement that
assistance to aewly independent countries be furnished
through multilateral organizations or plans to maximum
extent appropriate.

Not applicable.

FAA Section 620; App. Section 107(a) and (b). Compliance
with pronhibitions against assistance to Cuba and any
country (&) which furnishes assistance to Cuba or failed
to take appropriate steps by February 1k, 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 tfrom carrying items of primary
strategic significance, or items of economic assistance
to Cuba.

No assistunce will be furnished under this loan to the
present Government of Cuba, nor does Brazil furnishes
assistance to the present Government of Cuba. Brazil has
taken appropriate steps to prevent ships or aircrafts
under its registry from engaging in any Cuban trade.
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FAA Section 620(b). If assistance to the government of

a country, 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.

FAA Section €20(c). If sssistance to the government of a
country, assistance of indebtedness to a U.S. citizen for
goods and services furnished or ordered where such citizen
has exhausted available legal remedies or where the debt
is not denied or contested by such government or the
indebtedness arises under an unconditional guaranty glven -
by such government.

Brazil is not known %o belndebted to any U.S. Citizen on
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 guarantee of
payment by the Borrower. :

FAA Section 620(d). If assistance for any productive

enterprise which will compete in the U.S. with U.S.
enterprise, existence of agreement by the recipient
country to prevent export to the U.S. of more than 20%
of the enterprise's annual production during the life of
the loan.

Not applicable.

FAA Section 620(e)(1). If assistance to the government

of a country, extent to which it (including government
agencies or subdivisions) has, after January 1, 1962, taken
steps to repudiatc or nulify 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 without
taking appropriate steps to discharge its obligations.
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Neither the Covernment of Prazil nor any governmental
agency or subdivision thereof nas, 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 mullify contracts with such
citizens or firms or imposed or inforced discriminatory
taxation or other exactions or restrictive conditions

or taken other actions having the effect of nationalizing
expropriating or otherwise seizing ownership or control
of property owned by U.S. citizen 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.

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

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

FAA Section 620(g). Compliance with prohibition against

use of assistance to compensate owners for expropriated
or nationalized precperty.

Assistence under this loan will not be used to compensate
for expropriated or nationalized property.

"FAA Section 620(h). Compliance with regulations and

procedures adopted to insure against use of assistance in
s 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.

Assistance provided by this loan will not be used in &
manner which, contrary to the best interests of the U.S.,
promotes or assists the foreign A.I.D. projects or
activities of the Communist-bloc countries.
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FAA Section 620(i). Existence of determination that the

country is engaging in or preparing for aggressive
military efforts.

The President has not determined that Brazil is engaging
in or preparing for aggressive military efforts.

FAA Section 620(i). Information on representation of the

country at any international conference when that
representation includes the planning of activities invol-
ving insurrection or subversion against the U.S. or
countries receiving U.S. assistance.

There has been no Brazilian Government representation nor
any private Brazilian representation with Brazilian Govern-
ment sanction at any international conference in which
that representation includes the planning of activities
involving insurrection or subversion ageinst the U.S. or
countries receiving U.S. assistance.

FAA Section 620(k). If construction of productive enter-

prise where aggregate value of assistance to be furnished
by U.S. will exceed $100 miilion, identification of
statutory authority.

Not applicable.

FAA Section 620(1). Corsideration which has been given to
denying assistance to the government of a country which
after December 31, 1966, has failed to institute the
investment guaranty progrem for the specific risks of in-
convertibility and expropriation or confiscation.

Brazil has signed and instituted such an agreement.

FAA Section 620(n); App. 107(b) and 116. Compliance with

prohibition against assistance to countries which %traffic

- or permit trafficking with North Viet-Nam.

Brazil does not traffic nor knowingly permit trafficking
with North Viet-Nam.
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FAA Section 620(0). If country has seized, or inmposed any
penalty or seanction against, any U.S. fishing vessel on
account of its fishing activities in international waters,
information on . .e consideration which has been given to
excluding the country from assistance.

Brazil has not seized or imposed eny penalty on sanction
against any U.S. fishing vessel in International waters

FAA Section 620(q). Existence of default under any
Foreign Assistance Act loan to the country.

No loans to Brazil under the Foreign Assistance Act are
in default.

FAA Section 621. Information and conclusion on how the

loan in providing technical assistance will utilize to the
fullest extent practicable goods and professional and

other services from private enterprise on a contract basis.
If the facilities 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.

An American engineering/consultant firm or firms shall
contract in joint venture with a Brazilian firm to perform
the required technical supervision and design worke

App. 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.

Will comply.

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.

UNCLASSIFIED



55

56,

57,

58.

59.

60.

UNCLASSIFIED
ANNEX I
Page 14 of 14

App. Section 106. If country attempts to create distine-

tions because of their race or religion among Americans

in granting personal or commercial accessc or othcr rights
otherwise available to U.S. citizens generally, epplication
which will be made in negotiations of contrary principles
as expressed by Congress.

No attempts by Rrazi) to creafte distinctisns because of
race or religion among Americans in grenting personal

or commercial access or other rights otherwise available

to U.S. citizenc generally are lnown. If the Host Govern-
ment attempts to create such distinctions, apoplication will
be made in negotiations of contrary principles as expressed
by Congress.

App. Section 11l. Compliance with existing requirements
for security clearance of personnel.

Existing requirements for security clearance of personnel
will be observed.

App. Section 112. Compliance with requirements for
approval of contractors and contract terms for capital
projectss

TheAloan agreement will so stipulate.

App. Section 1ll4. Compliance with bar against nse of funds
to pay assessments, etc., of U.N. member.

Loan funds will not be used to make payment to any U.N.
member.

App. Section 115. Compliance with regulations on employment
of U.S. and local personnel for funds obligated after

April 30, 196k. (Regulation 7).

Not applicable.

App. Section 401. Ccmpliance with bar against use of funds
for publicity or propaganda purposes within U.S. not hereto-
fore authorized by Congress.

Loan funds will not be used for publicity or propaganda

- purpose within the U.S.
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ELFTROBRAS
Centrais Elétricas Drasileiras S.A.
Circular No. 005/57 Rio dc¢ Janeiro, April 24, 1967

Agency for International Development
A.I.D.

Av. Presidente Wilson, Wo. 147

Rio de Janeiro, GB

Dear Sir:

We wish to inform you that by decision of the Executive.
Directorate of ELETROLIA} under the Decree Ho. 604350 of
10/3/1967 the Administrative Council of Funil and Santa Cruz
transferred on April 14, 1967 to Central Elétrica de FURNAS
S.A. - FURNAS - the rights and assets associated with the
concession and authorization for the Funil and Santa Cruz
plants, and have, therefore, closed its associated activities.

We appreciate the cooperation received from you without
which we would have not been able to present to the Directorate
of ELETROBRAS these positive results.

Singerely yours,

/s/Eng? Origenes da Soledade Lima
Presidente da Junta de AdministracBo das
Obras das Usinas de Funil e Santa Cruz
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Central Elétrica de Furnas S.A.

Rio de Janeiro, May 2, 1967
DP.E.040.67

Mr. Louis V., Perez

U.S.A.I.DQ

Rua Melvin Jones, 27 « Rm 2501
Rio de Janeiro, GB

Dear Sir:

l. Among the various companies controllcd by ELETROERAS,
was included the Companhia Hidroelétrica do Vale do Paraiba
(CHEVAP) created in 1960 for the purpose of constructing =
thermal electric plant in the locality of Funil, an the river
Parafba, with the capacity of 210 M, approximately 160 km
from Rio de Janeiro.

2. In 1961, CHEVAP received authorization to ccnstruct a
thermal electric piant of 150 MW in Santa Cruz on the cutskirts
of the city of Rio de Janeiro.

%« These two combined electric facilities would ensure the
state of Guanabara the addition of genersting capacity of %6C ¥W
and were programmed to be in the operation in 1965. However,
in view of the political and administrative difficulties both
projects proceeded at a rate slower than criginally scheduled.
After the purchase of these companies by ELETRODRAS from the
Arxerican and Foreign Power Group, it was decided that CHEVAP
should be absorbed by cne of the companies of that group
which operated in the area, that is, the Coxponhia DBrasileira
de Energia Elétrica (CBEE), or otherwise by FURIAS, wiose
transmission lines to Guanabara were alrcady under ccnstructici.

Lk, Consequently, it was resolved that CHEVAP would disaupear
as & company and that the works already under construction of
these electric plants would be transferred to the federal
government, and placed under the provisional administration of
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ELETROBRAS. Considering, however, the financial and
administrative difficultics attendant to CHEL absorbing
CHEVAP, ELETROBRAS finally decided that these projects

v TN

5. As a result, the frderal decxre Ho. 60,350 of March 10,
1967, published in the Cfficial Tiary on the l4th of larch,
here annexed, determiucc ameng other things that: FURNAS
should be given thc charter cu concession for the FUNIL
plant; FURIAS should ve cuicosized to cospicte construction
and operate the therral electric plsns ay Senta Ciuz and
that all assets and lLisbilitles ol these two plants should
be transferred to FUKIAS.

6. Having in mind the above, on the 15th of April 1967, the
transfer of acsets and installations associated with the
aforementioned constructions was effected to FURNAS from
ELETROBRAS and rcference was made to the federal decree cited
above,

7. We wish to menticn that the liabilities of the two works
constitute a major part advancements from ELETROBRAS from
Loan 512-1-011 from USAID and from suppliers credits.

8. We remain at your disposition to supply whatever further
information is required.

Sincerely yours,
CENTRAL ELETRICA DE FURNAS S.A.

/s/ Jeun R. Cotrim
President
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& result, CHEVAP has been payirg internst ag the fTunds
disbtursed (about ten millics dollars) Tor equipment a year
in advance of its instalistion.

Finally conditions vecame s critical ihat the GOB,
through ELETROBKAS, tooh over Sante Couz sad Manil and
appointed a Junta to nan.ge “he project. This proved only
partly successful, dbut it did provide for decision making
and coordination previoondy laciing. The Junta has since
been dissolved and the pre,zct turned over to FUKIAS for
campleting anu operation.

While the A.T.D. lesn disbursemznts were closely
supervised, the local currency disburscments were neb. CHEVAPR
could never seem to cope with accounting end budgeting. This
always appeared as a deficiency in the A.I.D. quarterly
report and accounts in rost part for the delays in reporting.
It is believed that a considerable port of CHEVAP's overhead
which should have been charged to their Funil hydroelectric
project may be charged to the Santa Cruz thermal.

'While the project is about 18 menths behind the
original schedules, the delay has not causcd serious dislocations
in nower planning, programming or nceds. There has been an
abundance of hydroelectric energy available, as the area is in
a wet cycle, so that Government authcrities have not vigorously
pushed the project to an early completion. Also the frequency
conversion of Guanabara has not kept up to the unreslistic
earlier schedules so the plant was not urgently needed as was
the case when the project began. Had it been available,
however, during the Rio power disaster last Jauuary, it would
have been of great value and might have scrved to accelerate
conversion of much of the indusirial area.

As the project ncars completion, in gpite of many set
backs and dndifferent managcivent, it is a fine power facility
that wiil serve a vital need. Under the control and manageneat
of an experienced organization such as FURNAS, the project can
be expected to serve its purpose in a creditable manner.
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About one year ago Sundeirson and Perter wae asked to
meke an analysis of various sites to determine if' further
expansion of thermal power should be an extension cf Santa
Cruz or at another site. Twc other sites were invectigated:
Ponta do Lagarto, approximately 10 miles ncrth-vorthirest of
central Rio, and I1ha Bom Jdesus, the caslern end of the
island approximately 4 miles northwest.of central Rioc. This
last site became unavailablc sn the study was confined to the
first two. There were no ovher sites as promising as these
available.

Both sites were gtwdled in detail, including preliminary
plant and site layouts including extensive soil investigations.
It was the engineers conci:ion that all factors considered,
the Santa Cruz site was preferable for the thermal aadition.
Among the factors considered were:

8. The first stapge of Santa Cruz will have & traincd
operating starlff emounting to about 120 men. This
will only need to be slightly increased in the
order of 25 perscns to accomodate a two-unit 400
MW addition. Another site would require recruiting
and training another 120 people plus the added
expense of salaries.

b. Right-of-way for the trensmiscion interconnection
of the plant with the Furnas 345 Kv Jacarepagué
substation exists and stringing two circuits
nearly complete.

C. Potential fuel cost savings with the addition of
400 MW will permit consideration of bulk delivery
of fuel oil either by barge or pipeline.

d. Use of common plant facilitiea which require none
or only modest enlargement of such items as

Administration and service facilities
Circulating water system

Fuel oil handiing

Air supply
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Fire protection
138 Kv substation

e. In addition to the above factors the development
of a new site would increase the plmnt cost by
more than 3.0 million dollars. This added cost
more than offsets any economies which might be
resulted from locating the 400 MW addition closer
to Rio.

Because of the interconnscted rature of the system
to which the Santa Cruz plant will be connected, it should
be theoretically possible to add this thermal capacity ut
other locations outcide the State of Guunabara. Consider-
ation was given to a mine-mouth plant in the Santa Catarina
coal fields, for example. However, as the primary purpc-e
is to complement hydro, its average load factor over the life
of the plant will be low and this type of capacity shouid be
near the load centers. S#o Paulo has the 400 MW Piratininga
Thermel Plant for similar service.

The CANAMBRA study also supports the installation of
complementary power near the load centers. This minimizes
capacity and energy losses over transmission lines and
provides firming capacity for these lines. The important
considerations in site selection are:

Availability of cooling water
Fuel supply
Proximity to load centers

Generally sites on the coast in the vicinity of either
Rio de Janeiro or Santos would meet all these requirements.
Of ‘the two, Rio is further from the great inland hydro
resources. Consequently, the next instaeliation of oil-fired
steam power would effect a meximum saving in transmission
line costs if located near Rio de Janeiro.
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MINISTRY OF MINES AND ENERGY

THE MINISTRY OF MINES ALD EIFRGY under the suthorization confexrxed
upon it by Article 5, item 9, of the segulation approved by

Decree No. 57810, February 14, 1457, published in the Official
Diary of February 17, 1967.

Considering the neeceseity of effectuating a change of
frequency within che country as & whole and coasidering that
50 cycle systeums are operated in certain localities of the
State of Guanabara, Rio de Janeiro, Espirito Ssnto and Rio
Grande do Sul;

Considering that the National Council of Vaters and
Electrical Energy by its resolution No. 2999 of March 2k,
1965 has already comsidered this question;

Considering the convenience of delegnting to ELETROBRAS
the duty to promote and accelerate the conversion of
frequency;

Considering in addition, that the responsibility in the
contribution of electrical services should fall uneguivocably
to the electrical companies in their areas of concession;

Considering the opportur.ty in the
industrial establishments of making whereevexr possible
besides the resultant modifications of the new frequency,
to improve the pover factor and to augment productivity.

Considering as well the convenience of maintaining and
expanding the collaboration of private and government entitucs,
federal and state, of technical and financial nature, for
the completion of the above programs, it is resolved:

I - To designate ELETROBRAS as the Technical and
Financing Organ for the coordination of frequency conversirzs
‘programs.

, II - To authorize ELETROBRAS to make contacts and HLED
. agreements with private and government entities voth federal
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III - To attribute Lo the Concecsionnrles the
responsibility for the elaboration and caxrying out of the
frequency conversion plans.

/s/ José Costa Cavalcanti
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in annual cost per Kw cf firm power in comparison to oil firing.
This 18 based on c-2l free of charge of the sitc. The abeve excess
cost is due principally to the trancportation charges, awortizing
investment in coal handling and burning equipment at the plant and
increased personnel expenses.

In the case of primary stcam coal obtaired from & hypo-
thetical optimum mining operation the excess cost is estimated to
be US$6.Th per metric ton at the wine. Since steam power derived
from free by-product coal cannot compete with fuel oil it is evi-
dent that power from primary steam coal would be even less compe-
titive.

oi1

Brazil relies on imports for about two-thirds of its petro-
leunm requirements; however, it has not had to import fuel oil in re.
cent years because the demnnd has been supplied from local refineries
processing foreign and indigenous crudes.

Petroleum product prices are controlled by the National.
Council of Petroleum (CNP) a GOB body in accordance with procedures
outlined in Decrec No. 61 of November 21, 1966. As of January 1967,
the cost per metric ton including the charges for marketing to govern-
ment customers was Cr$59,832 (Us$26.20).

PETROBRRAS is prepared to supply the requirements of the Santa
Cruz Thermal Plant including the 400 MW extension. Calculation of de-
livery charges are based on truck delivery with costs figured on round
trip, distance and tonnage. In January 1967 the rate was 34 cruzeiros
per ton per kilometer. The delivery to Santa Cruz from the rafinex
at Duque de Caxias refinery is estimated at 4,760 cruzeiros per m:-
tric ton which results in a delivered cost of 64,592 cruzeircs per
metric ton. This is equivalent to 69.2 ¢ per millions BTU.

Delivery of Fuel Oil

It is the policy of PETROBRAS to deliver the oil it sells,
It is presently trucking bunker "C" fuel oil to the Volta Redonda
steel plant from its Duque de Caxias refinery. The operation aver:i:es
about 30 trucks a day delivering about 450 tons of oil. This opor-
ation appears to be performing satisfactorily,
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PETROBRAS has agrced to deliver the requirements of
the Santa Cruz plant by truck. This will reguire between
26 and 83 trucks per day depending on normal or maizum
operations. Bused on Volta Redonda operatvion, this appecars
feasible. Trucks are oblained by contracts with trucking
organizations.

However, there is a serious guestion ol whether this
would be feusible for servicing Sante Cruc vith the eadi-
tional capecity. L iz estimated that for normal operations
about 160 trucks a dey wwould be required. At full operation,
as would be expected during dry pericdas, the rumber would
increase to 288 trucks & dey. This is inpracticel, so some
other scheme is required.

There are two possibilities, a pipeline ov barge systenm
from the refinery. The feasibility of a pipeline wiil pro-
bably depend on joint use with another large consumer sucn
as the Volte Redonda Stecl Plant. Because o the internittent
nature of fuel requirements there are problems of heating
or maintaining sufficient flow to prevent the oil from solidi-
fying in the pipe.

Barges have merit for independent operation but must be
able to operate in open sea between Guanabara Bay and Sepe~
tiba Bay, and also have shallow enough draft to enter the
S#o Francisco canal.

The investment in facilities will be by PETROBRAS and
to some extent perhaps Furnas, which may recover its expense
through fuel prices.

It is planned that the project engineer will investigate
and determine the best method for delivering and handling
fuel for the Santa Cruz Plant. The engincers recormmendations
will be the basis on which Furnas will negotiate a firm fvel
supply for the second stage.

PETROBRAS could not be expected to enter into & firm
agreement for deliveries to begin four to five years from
today. Conditions may change to make one arrangement more
beneficial to Furnas than another. It is felt that a firm
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PETROLEQO BRASIIEIRO S.A.
Departamento Comercial

Rio de Janeiro, 27th/April/1967

Central Elétrica de Furnce /A
Rua Sfio José, 90 - 39 andsw
Rio de Janeiro, G3

Attention: Dr. Flavio H. Lyra

Dear Sir:

We wish to confirm by this correspondence cur verbal
understanding regarding the possibility of PiTRODRAS
constructing & pipeline from the D. de Caxias refinery to
the Santa Cruz Thermal Plont in order to supply the plant
with fuel oil upon ccmpletion of the planned comstructiocn
of the 560 MW Santa Cruz Thermal Plant.

We wish to inform you that we foresee no technical .
difficulty in having such a pipeline in operation by 1971,
the date by which the new unit ic expected to ccae into
operation. The financial provisions for tne execution of this .
undertaking will be the subject of future discussions.

Sincerely yours,

/s/ Emerson Serbeto de Barros
Superintendente Geral
do
Departamento Comercial
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program to supply ivws mariet exneusion after naving contracte
ed in 1966 for the following dermunds from FUEIAS:

1967 30 M 1971 280 ¥

1965 100 M 1972 3C0 MW

1969 200 MW 1973 4Co ¥

1970 250 MW 1974-1975 450 MW
2. Sto Pauvlo Light

This company centracted with JULNAS for a demand of
600 MW in 1967. It is vstimated that Sio Paulo Light will
depend on FURNAS to supnl-r otly 25 percent, of its future
increments of loud, wita the r2aaining requirement absorbed
by Centrais Elétricas de Sko Paulo (CZsP).

3. Rio Light

FURNAS is the ouly bulk suoplier conneccted with this
utility. The Furnes-Guanabara 345 KV transmission line ig
scheduled to be completed by the end of 1967. Rio Light
contracted with FURNAS for the supply of 150 Md in 1967.
FURNAS will have to assume all future increments of market
growth for Rio Light because Rio Light has no plans for
new generating facilities.

The Rio Light system operates at 50 cycles but by
government action a f{requency of 60 cycles will be wdopted
for generation and distribution of electrical energy
throughout the country.

A progressive conversion of the Rio Light 50 cycle
system to 60 cycles is contemplated to keep the 50 cycle lcad
within the capability of the 50 cycle generoting plants, and
ultimately to eliminate it entirely. The coanversion program
is treated at a greater length in Section VII Issues.
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4, CPFL (Paulista)

This company 18, like IUILGAS, & cubsidiary ol ELETROBIAS.
There is no program for future expansion of gencreating facili-
ties other than the extension, currently undlr constructicn, of
the Peixoto plant. As mentioned previously, the cutput of these
nevw generating units will be delivered to the FURNAS transmission
system and FURNAS will nepotiace the sale of this power. The
contracted demand for 1557 iz 30 MW and FURNAS will have to
assume the total annual inciexents of load growth in the CPFL
aret.

5. CBEE

FUFRNAS through the Iurnss-Guansbara transmission lirne
is the only bulk supplier connected witn CBEE and therefore
must assume all the annual load increments of this company
since no expansion of its generation facilities is contemplated.
The contracted demand for 1367 is 42 MW.

6. CELF

Preliminary negotiations have established & program of
purchase from FURNAS as follows:

1967 1v MW 1970 25 MW
1968 15 MW 1971 30 MW
1969 20 MW

Since CELF*s concession area has no economical.hydro
sites to be developed, FURNAS must supply all of its annual
load increments after 1971.

Te CCBFE
Cia. Central Brasil de Forga Elétriea contracted with

FURNAS for 15 MW in 1967 and 1968, 30 MW in 1969 and 1970 and
50 MW in 1971. At that time its Mascarenhas power plant will
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be commissioned and will supply the annual load increments
through 1975, After 1973 FURNAS will provide the annual
load increments based on a rate growth similar to that of
the other companies operating in the region.
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MEMORAINDUM OF CONVERSATION

April 28, 1967
5:00 Ym
Office of the Minister of liines and Energy.

Minister José Costa Cavalcanti - Ministry of Mines
and Energy

Mr. Henrique Cavalcanti, Executive Assistant

Mr. John Cotrim, President of FURNAS

Mr. Leo Penna, Technical Director of ELETROBRAS

Dr. Lyra - Technical Director of FURNAS

Mr. L.V. Perez

Mr. W. Reed ) USAID

Mr. J. Heller

Mr. W. Wheeler )

Santa Cruz Thermal Plent Addition

This meeting was requested by Mr. Perez to put before the
Minister three issues concerning the proposed A.I1.D. loan for
the Santa Cruz 400 MW addition.

1. Frequency Conversion

Mr. Perez pointed out that the Rio frequency conversion
program had evidently lagged behind schedule. He expressed
A.I.D.?s concern that cdditional 60 cycle power which will

result from the operation of Santa Cruz stage one (160 MW) and

June 1, 1967

the completion of the FURNAS transmission line (moking available
300 MW) might exceed the capacity of the Rio distribution systen

to absorb this increment.

Looking further ahead, he indicated

that A.I.D. would require assurances that the frequency coaversion
would keep pace with future 60-cycle additions, notably Sants
Cruz stage two (LOO MW).
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The new Minister was well acquainted with this problem
and has already taken measures to spucd conversicn. Dr. Leo
Penna, now Technical Director of ELETROBRAS, gave examples
of conversion which have already taken place in residential
areas and indicated that the conversion program, while behind
schedule, is now well under way.

The new Portaria issued by the Ministry in April
(included in Annex III ) Tirmly establishes responsibility
for the overall coordination of the program with ELETROBRAS
and authorizes it to deal dircotly witia the concessionaries.
Moreover, the Portaria specifies unequivozably that the
concessionaries shall have the job of scheduling and
implementing the technical deiails of the plan.

The Minister stated that ELETROLZRAS wns willing to
provide financial assistance to certain industries upon
which the cost of conversion would be most burdensome. He
stressed that the progress of the frequency conversion program
has his personal attention.

2. Fuel Delivery System

The delivery question was discussed at some length.
The Minister had already spoken with the president of PETRO-
BRAS regarding the possible construction of a fuel pipeline
from the refinery at Duque de Caxias, either direct or vi
Volta Redonda, to Santa Cruz. .

PETROBRAS is actively considering the project and
anticipates no technical difficulties. The Minister questioned
Mr. Perez on the likelihood of receiving A.I.D. assistance
should U.S. iuported components, such as pumps, be required.

The linister indicated willingness to commit the GOB to
the pipeline construction during the negotiations of the
Loan Agreement,
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3+ Rate Policy

Mr. Perez proposed the inclusion of a rate covenant in
the Guarantee Agreement (similaor to Mascarenhas) to provide
for the timely granting of tariff adjustment applications.

The Minister was in accord with the suggestion.
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TOAN AUTHORIZATICH

Provided from: Alliance for Prcgress Fund

Brazil: Furnas (Santa Cruz Thermal Plant Expansion)

Pursuant to the anthoriiy vested in the Administrator,
Agency for Interrationsl Developrent (hercirafter "A.I.D.") by
the Foreign Assistance Act ol 1681, as ruendzd, and the delega-
tions of authority issucd iiucrevader, I hereby authorize the es-
tablishment of a Loan pursuanht to Part I, Chapter 2, Title VI,
Alliance for Progress, of said Act to Centrsl Electrica de Furnas
S.A. ~ "FURNAS" (Borrower), of not to excecd forty one million
two hundred thousand dollars (UsSS$41,200,000) to assist in the fi-
nancing of the United States dollar costs of materials and equip-
ment, and the United States dollar and Brazilian cruzeiro costs
of engineering services an¢ incidental training, related to the construc-
jon and placing in operation of a 40O MW addition to the present
facilities of the Sante Cruz Thermal Plant located in the State
of Guansbara. This project is to include the installation of two
200 MW turbine generators, a switchyard, a 132 KV substation
extension, interconnecting transmission circuits and associated
system improvernnss. The ILuan autnorized hereln shall be subdbject
to the following terms and conditions:

1. Interest and Terms of Repayment

(a) Borrower shell repay the Loan to A.I.D. in United States
dollars within 20 years from the first disbursement under
the Loan, including a grace period of not to exceed five
(5) years. Borrower shall pey to A.I.D. in United States
dollars on the disbursed balance of the Loan interest of
six percent (6%) per annum.

(b) If prior to the end of the grace period the Governmert
of Brazil ("Government") so elects, the Borrower shail
fulfill its dollar obligations under the Loan by paying
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to Government in currency of Brazil the equivalent,
determined as of a time and in a manner satisfactory
t0 A.I.D.¢ of the United States doliar payments pay-
able to A.I.D. under (a) above, and L
Government shall pay to A.L.D.:

(1) the equivalent in United States dollars, deter-
mined as of the time and in a nanner cclculated
to obtain repayment of ail dollars disbursed
plus interest, of ell umounts puid to Governmnend
as follows:

as 6ll interzst immedictely upon receipt subject

to Covernment!s right Yo retain all payments

in excess of one percent (1%) per snnum during
a grac: period of not to exceed ten (10) years

{from the first disbursement under the loan
("Government grace period") and all peyusents

in excess of two and one-half percent (2-1/2%)

per ennum thereafter.

b. principal within forty (40) years, including
the Government grace period.

(i1) interest in United States dollars of one percent

(1%) per annum during the Government grace period,

and two and one-half percent (2-1/2%) per annum

thereafter on all amounts of outstanding principal
paid by Borrower to Government from the respective

dates of such payments of principal.

26 Other Terms and Conditions

(a)

(v)

Eletrobras (Centrais Eletricas Brasileiras S.A.), & cor-
poration of the Federal Government of Brazil, will Jur-
nish a guaranty, as co-obligor, of the indebtednest and

obligations of Furnas to A.I.D. under the Loan.™ Such
guaranty shall also include an overrun commitaent.

The Government of Brazil will furnish & guaranty as o
the indebtedness and obligations of Furnas to A.l.D.
under the Loan.
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Engineering and training services shall be provided
by a firm or firms satisfactory to A.I.D. and pur-
suant to A.I.D. approved coniracts.

Equipment and materials financed under this loan
shall have their source and origin in the United
States of America. Engineering and training advi-
sory services financed under the Locan shall have
their origin in the United States of America or
Brazil.

Prior Government of Brazil approval for all projected
imports to be finunced under the loan shall be required
as a condition precedent to disbursements under the loan
other than disbursements {or engineering services.

The Government of Braz.il shall agree, that rate sdjust~
ments shall be permitted, if and when necessary, to
assure FURNAS sufficient earnings to cover operating
and maintenance costs, allowances for depreciation,
amortization, and exchange losses, and a rate of return
on investment of 10%, as provided by Brazilian law.

The GOB shall agree to expedite the frequency conversion
program ‘.1 Rio de Janeiro, taking whatever measures are
necessary, including financial assistance, to assure

the timely utilization of 60 cycle power as it becomes
available.

As a condition precedent to disbursement for other than
engineering services, Petrobras and/or the appropriate
government entity(s) will make a firm commitment to
FURNAS for the engineering, construction, and financing
of a pipeline or other bulk delivery system satisfactory
to A.I.D.

Such other terms and conditions as A.I.D. may deem
advisable. '
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MEGAWATTS

COMPANY l‘(76)7 1968 1969 1970 wn 1972 1973 1974 1975 1976 w7 1978 1979 1980
x

CENTRAIS ELETRICA DE MINAS GERAIS (*) 30 100 200 250 280 300 400 450 450 450 450 450 450 450
SAQ PAULO LIGHT (**) 600 647 699 755 810 869 933 1001 1076 ns2 1233 1321 1416 1518
RIO LIGHT 150 204 389 526 635 751 876 on 1156 1303 1503 1699 1908 213y
CIA. PAULISTA DE FORCA E LUZ 30 69 10 154 206 259 316 375 438 s17 601 688 m 878
CIA. BRASILEIRA DE ENERGIA ELETRICA 42 54 67 82 95 109 12 14 159 179 201 224 249 276
CENTRAIS ELETRICAS FLUMINENSES (***) 10 15 20 25 30 41 53 &5 79 96 114 133 158 178
CIA. CENTRAL BRASILEIRAS DE FORCA ELETRICA (****} 15 15 30 30 50 50 50 M 58 63 68 73 79 86
TOTAL PEAK MW 877 1154 1515 1822 2106 2379 2753 3097 3416 3760 4170 4588 5041 5525
TOTAL ENERGY AY MW 553 733 954 1148 1327 1499 1734 1951 2152 2349 2627 2890 3176 3481

(*) CONTRACTED VALUES WiTH CEMIG
(**) 25 PERCENT OF SAO PAULO MARKET INCREASE
(***) ESTIMATED VALUES UP TO 1971; FROM 1971 TO 1980 FIGURES INCLUDE MARKET INCREASES OF 1TS AREA OF INFLUENCE
{****) QUTSIDE THE SOUTH CENTRAL REGION; GROWTH RATE ASSUMED SIMILAR TO THAT OF COMPANIES WITHIN THE REGION
{x) CONTRACTED VALUES

PEAK AND ENERGY REQUIREMENTS~
MEDIAN FORECAST—FURNAS MARKET AREA

CENTRAL ELETRICA DE FURNAS S. A.
PLANT FEASIBILITY STUDY

SANDERSON & PORTER. INC
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AYERAGE

MEGAWATTS

COuPANY
’ 1967 1568 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
CIA. PAULISTA DE FORCA € LUZ 263.% 2871 3137 338.0 369.1 q01.7 435.7 4717 509.6 5571 606.9 659.6 ns.2 7738
CiA. NACIONAL. DE ENERGIA ELETRICA 49 52 5.6 6.0 6.5 7.0 7.5 80 g6 93 101 109 n7 125
CiA. HIDROLETRICA DO RiO PARDO 80.0 89.4 99.6 111.4 12:.2 138.5 154.4 172.0 191.6 2108 2321 ] 2553 281 0 369.1
SAO PAULO LIGHT 1436.9 1571 4 1718.5 1880.1 2026.9 21850 2355.9 2540.2 2739.5 2943 .4 3162 5 ‘ 3398.6 3652 8 3926.0
USINAS ELETRICAS DO PARANAPANEMA 103.1 1151 128.9 1441 159.8 V7.6 197.0 2187 24} S | 7268.& 2977”8 _73729 ?7_ 36»5_1__1‘_‘ 4052
TOTAL SAO PAULO 1888.5 2068.2 2266 3 2479.6 2686.5 2‘;09.8 3150.5 34106 3401 8 39892 4305 4 1654 3 5026 1 5426.6
CENTRAIS ELETRICAS FLUMINENSES 37.5 44.6 51.4 6.6 66.2 i7l.4 771 813 3%.8 97 4 e e il 1245 1354
RI0 LIGHT 663.5 7355 817.0 904.6 977.0 1048.5 1128 6 1215.C 1307.8 141572 1531 5 1657 6 17940 19412
CIA. BRASILEIRA DE ENERGIA ELETRICA 749 82.0 89.8 98.4 106.0 114.2 1229 1325 142.% 153.7 1657 ! 178 6 1926 2076
LOCAL SYSTEMS c.9 1.0 1.2 1.4 1.6 1.8 2.1 23 2% 29 - 33 36 19 4 73_‘
TOTAL RIO AND GUANABARA 7768 863.1 959.4 1066.0 1147.8 1235.9 133C.7 14331 1 15428 1669 2 1806 3 1954 6 21150 2238 5
CENTRAIS ELETRICAS DE MINAS GERAIS 545.5 623.6 n.o 809.5 A98.1 993.9 10973 1210 ¢ i 13337 laad 9 1564 5 1692.7 1830 4 1977 1
CiA. FORCA £ LUZ DE CATAGUAZES 16.5 18.1 19.9 n7 24.4 27.2 305 33.2 i 37 e 14_ _4_5,0 \ 490 o 53 2 - 27_6_'
TOTAL MINAS GERAIS 562.0 641.7 730.9 831.2 922.5 10211 1127.8 1243.¢ ' 1371.2 1486.3 1609.5 | 174 7—11’ 1883 ¢ 2034.7
TOTAL SOUTH CENTRAL REGION 32273 3573.0 3956.6 4376.8 4756.8 5166.8 5609 0 6086.9 6605.8 71447 77252 8350 6 ? 1024 7 9749 8
ENERGY REQUIREMENTS - MEDIAN FORECAST

SCUTH CENTRAL REGION OF BRAZIL
CENTRAL ELETRICA DE FURNAS S_A.
PLANT FEASIBILITY STULODY

SANDERSON & PORYER. INC.
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U.S. DOLLARS

YEAR tye7 1963 19609 1970 197 teyre

TOTAL
QUARTER 3 4 1 2 3 4 1 z‘J 3 4 1 2 3 4 1 2 3 4 1 2 3 q
PLANT SITE 8,000 2,000 - - - - - - - - - - - - - - - - - - - 10,000
FOUNDATIONS - - - - - - - - - - - - - - - - - - - - - - -
STRUCTURES - - - - - - - - - - - - - - - - . - - - - R _
AUXILIARY FACILITIES - - - - - - - - - - - - - - - - - - - - - - -
sr.su GENERATION 100,000 (2,000,000 F 100,000 {2,000,000 | 100,000 |2,000,000 | 100,000 |2,000,000] 500.000) 1,000,000 | 1,000,000 {1,000,000 |1,600,000 | 1,000,000 f1,000,000]1.000,000] 750.000| 7s0.000] sco.cc0! r000] - - 17503000
POWER GENERATION - 100,000] 50,000 | 50,000 50,000 | 50,000] 100,000 | 200,000} 600,000]1,100,000] 1,786,000 |2,286.000]2.575.000 | 2,575,006{1.286,000| 1,036,000] 750,000 so0.00e} soo.000{ 290.000{ - - 1is.ese000
CYCLE AND PIPING - 100,000] 100,000 | 100,000 100,000 | 100,000§ 100,000 | 100,000f 100,000] 150,000 400,00C| 650.000] 650.000{ #50,000§ 50,000: 500.000| «00.000} scoooo] 200000| 67000 - - 5,387,000
ELECTRICAL - 10,000} 10,000 | 10,000 10000 | 30.000] 30.000| 30,000{ 30,000 40,000] s0.000| s0000| «00v0| 0000 30.060] 200000 20000 150008 15000l 15000{ - - 495,000
SUBSTATIONS - - - - - - - - - - 100,000 100,000} 50,000{ 45.000] - - - - - - - R 295,000
TRANSMISSION LINE - - - - - - - - - - 100,000 50000{ 20000 1so00] - - U - - - - 185,000
5:2::5::"‘5- TESTSAND | _ - - - - B - - - 25,000] 25,000| 30,000] so0,000| 70000f 100.000| 100,000] 100,000 100.000§ 7s.060| 7s.000] - - 750,000
INTEREST DURING CONST - - - - - - - - - - - - - - - - - - - _ - _
TOTAL 108,000 [2,212,000 8 260,000 |2,060,000] 260,000 {2,180,000] 330,000 |2,330,000 1,230,000 2,315,000 | 3,461,000 4,166,000 4,385,000 |4, 395,000 {2,916.000 {2.656.000 | 2.020,000 l,us,oooll,m.ooo 510000 | - ” 40,949,000

SCHEDULE OF PROJECT EXPENDITURES — U.S. DOLLAR PORTION
SANTA CRUZ EXTENSION UNITS NG. 3 AND 4

CENTRAL ELETRICA DE FUENAS S.A.
PLANT FEASIQELEUY STUOY

SANDERGON @ FORTER. NC.
ate conc
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON 25, D. C.

e

AJdDe Iomn Tioe 51&"1"066

OFFICE OF (Ref: AID-DLC/P-581y——

THE ADMINISTRATOR LOAN AUTHORIZATION szs Rl ~RLEO 2 '}'(/

Provided From: Alliance for Progress Loan Funds
BRAZIL: Furnas (Santa Cruz Thermal Plant
Expansion)

Pursuant to the authority vested in the Administrator, Agency for International

Development (hereinafter "A.I,D.") by the Foreign Assistance Act of 1961,

as amended, and the delegations of authority issued thereundexr, I hereby
authorize the establishment of a loan pursuant to Part I, Chapter 2, Title
VI, Alliance for Progress, of said Act to Central Electrlca de Purnas S5.A., -
"FURNAS” (Borrower), of not to exceed forty one million two hundred thousand
dollars (US $41,200,000) to assist in the financing of the United States
dollar costs of materials and equipment, and the United States dollar and
Brazilian cruzeiro costs of engineering services and incidental, training,
related to the construction and placing in operation of a 4LOO MW addition
to the present facilities of the Santa Cruz Thermal Plant located in the
State of Guanabara. This project is to include the installation of two

200 MW turbine generators, a switchyard, a 132 XV substation exten51on,
interconnecting transmission circuits and associated system improvements.
The loan authorized herein shall be subject to the following terms and
conditions:

l. Interest and Terms of Repayment:

fa) Borrower shall repay the loan to A.I.D. in United States dollars
within 20 years from the first disbursement under the loan,
including a grace period of not to exceed five (5) years.
Borrower shall pay t@ A.I.D. in United States dollars on the
disbursed -balance of the loan interest of six percent (6%) per
annum, except that interest accruing during the first five. (5)
years after the first disbursement ("Borrower Interest
Capitalization") may be capitalized as it accrues.

(b) The Borrower shall fulfill its dollar obligations under the
loan by paying to the Government in currency of Brazil the
equivalent, ‘determined as of a time and in a manner satis~
factory to A.I.D., of the United States dollar payments
payable to A.I.D. under (a) above, and Government shall pay
to A.I.D.:



2.

(1)

(iii)

-2 -

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 (2i%) per
annum thereafter;

b. principal within forty (L4O) years, including the
Government grace period.

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

Interest in United States dollars of one (1) percent per
annum on the disbursed balance of the loan during the
Borrower interest capitalization period except to the
extent that interest in such amount is payable to A,.I.D,
pursuant to paragraphs 1(b)(i) and 1(b)(ii) above.

Other Terms and Conditions:

(a)

(v)

(c)

Eletrobras (Centrais Eletricas Brasileiras S.A.), a Brazilian
Government corporatiop will guarantee the loan. The guarantee
shall include a cost overrun commitment. .

The Government of Brazil will furnish a guaranty as to the
indebtedness and obligations of Furnas to A.I.D. under the loan.

Engineering and training services shall be provided by a firm
or firms satisfactory to A.I,D. and pursuant to A.I.D. approved
contracts.



(a)

(e)

(£)

(g)

(n)

(i)

-3 -

Equipment and materials financed under this loan shall have their
source and origin in the United States of America. Engineering
and training advisory services financed under the loan shall
have their origin in the United States of America or Brazil. In
the event that such services are provided by Brarilian sources,
A.I.u. reserves the right to substitute for dollars, any avail=-
able cruzeiros from PL 480 sales, program assistance loans, or
under '"two-step" payment agreements. A.I.D. will seek approval
from the Government of Brazil on an annual basis that in the
allocation of cruzeiro resources, priority will be given to

use for financing the local services described above.

Prior Government of Brazil approval for all projected imports to
be financed under the loan shall be required as a condition
precedent to disbursements under the loan other than disburse-
ments for engineering scivices.

The Government of Brazil shall agree, that rate adjustments shall
be permitted, if and when necessary, to assure FURNAS sufficient
earnings to cover operating and maintenance costs, allowances for
depreciation, amortization, and exchange losses, and a rate of
return on investment of 10%, as provided by Brazilian law.

The GOB shall agree to expedite the frequency conversion program
in Ric¢ de Janeiro, taking whatever measures are necessary,
including financial assistance, to assure the timely utilization
of 60-cycle power as it becomes available.

As a co.dition precedent to disbursement for other tlan engineer-
ing services, Petrobras and/or the appropriate government_entity(s)
will make a firm commitment to FURNAS for the engineering,
construction, and financing of a pipeline or other bulk delivery
system satisfactory, to A.I.D.

Such other terms and conditions as A,I.D. may deam advisable.

Administrator
& 22 B

k-. Date




