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DEPARTMNT OF STATE
 
AGENCY FOR INTERNATIOAL DEVZLOPMINT
 

Washington, DC, 20523
 

UNCLASSIFIED 

June I, 1967 

MV1i4 COITTEEieMORANDUM FOR THE L,'& D LOAN 

I SUBJECT: h-a.:z L JIA (2anta Cruz Thermal Plant Expansion) 

Attached for you review are the recommendations for 
not to exceed $41,20C000authorization of a loan in an amount 

to Central Elect~rc eun . 3A . AS) oef i 
States dollar coats of materials and 

equ ent, and the United aties dollar and razi n cru eiro 
stsb- ehgilneering services, and incidental training, related 

- Tie- c6ntruction- and placing. in _operation of a 400 MW addition
lo... 
. Ttf-U presen= facilities of the Santa Ciraz - .e -c-lint....

nabara.
in-tl-State of Gti 

.s-I..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 Conmitte 

Attachments:
 
Sut.imary and Recommendations 
Project Analysia
 
ANNEXES I-V
 
Exhibits A-L 
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DMAZIL - SANTA CNIZ THERMAL IA.T EXPANSIOW June lo 1967 

S y q' Recommendations 

l. BORROWER: Centrsl Elitrica ds Furnas S.A. (FUMAS), a
subsidiary of ELXTRBRAS 
the Government owned corpora­tion responsible for the deelopment of electric power through­

out Drazil.
 

2. GUARANTORS: The Rziob.ic of Brazil (Ministry of Finance)
and ELETROBRAS.
 

3. AMOUNT of A.I.D. LAN: US$.2 million, the dollar 
component of the 1:ojecte. 

. OTAL COST OF PH)MJT: (us$ millions) 

Item 
 Local Currency 98 Dollar 
 Total
 

1. Generating Plant 
 21.3 28.1 49.4
2. Transmission 3.3 0.2 
 3.5
3e. Substations 
 0.2 
 0.2 0.44. Engineering 1.3 2.1 3.4
5. Other Costs I 11.8 10.6 22.4
 
Total Construction Cost .4 2
Interest During Constr* 2 
 7._/ 
 13.3
Total Project Cost 
 45.7 46.7 92.4 

5. PRJF..T DESCRIPTION: The Project consists of the construction
 
and placing in operation of a 400 MW addition to the present160 MW Santa Cruz thermal plant located 40 miles Southwest of theCity of Rio de Janeiro. The present plant, also A.I.D. financed,


is expected to be in operation by July 1967.I/
 

(1) See page 11 and Exhibit H for detailed cost estimates

See Financial Section for treatment of interest during

construction#
 

(3) See Annex II be History of Santa Crus First Stage. 
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Included in the proposed project will be the installation of
 
two 200 MW turbine generators, a switchyard and 132 KV 
substation extension, as well as additional transmission 
circuits to interconnect with the FURW3 eyetem at Jacarepagud 

6. 	 PURPOSE of PROJEUT: The 400 W thermel addition to the 
present South Central power supply will serve the follow­

ing purposes: 

(1) 	 It will comr2.0nt the pridcminantly hydro-electrie 
system presntly in existence by providing primary 

generating capacity during dry years. The interconnected 
system is now comprise. of nearly 5,000 MW. 

Some 600 MW of the present system is thermal power...... 

(2) It will firm up an equivalent 
hydro-electric power. 

amount of secondary 

(3) It will aupply reserve 
Guanabara area. 

and emergency power in the 

(4) 	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 CANAMBRA. 

7. 	 CONCLUSIONS: 

a) Studies conducted by CANAMBRA and the American firm, 
Sanderson and Porter, of the market ares within the 

South Central Region, confirm the need for 400 MW of additical 
generating capacity in 1972. A market analysis is located In 
the Economic Section of this paper. 

CASIFIM 
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b) In order to meet projected 1972 demard and 	to satisfy ). 

the additioncomplementation requirements of the systein 

should be of thermal generat- on. Iydro developmnt which coild 

not perform a comparable 1unction is in any event precluded 

in view of its more le-igthy construction period.. 

of the 	 p1r the bestc) 	 Extension Ssnta Cruz provides 
and most convenient alterr-ative for location of addi­

tional thermal generating capacLt incp it is near a major 

load center (Rio) and has t-.,,nsmission links with the inter­

connected system. Fcreove , the origixvJ plarnt was designed 

for expansion and offers ,Ivanntage of lower incremental 

cost for enlarged admnniotrative, operating, and maintenance 

facilities as well as potentirt fuel isavings through the use 

of bulk delivery methods. 

d) Based on CANAMBRA's recommendation, the two 200 MW
 
cannot atunits should be oil fired siin, 

present be economically justified for thermal generation in 

the Guanabara arem. 

e) 	 FURNAS is properly organized and well qualified both 

in corporate management and operating capability to 

undertake the construction and operation of the proposed
 

Moreover, FURNAS will call upon the consulting and
project. 

supervisory services of an experienced U.S. engineering firm*
 

By the time the proposed 400 MW come on line, FURNAS will
 

have trained additional operators to handle the enlarged
 

capacity. 

f) The benefits of this project will be felt by a major 

portion of Brazil's industrial 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 is clearly beyond the present 
Thus, it is not anticipatedcapability of domestic industry. 

by the Law of Simil.athat U.S. Importation will be restricted 

UNICASSIFIED
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8. 	 OTHER FRF2 WORD F.ANCIG: Me I , IDBO and Ex-Ia ink 
have exprsxad no itrezt in flaaming the prijeat. 

9. 	 STATUTORY CRTErIA: M1.1 a utor - criteria hare been net 

10. 	 ISSUES: See Sectl.u,,' V - 9, c,-omt anaiyuiespp
andeetion VII - pieses, pr
 

11. 	 BRAZILIAN CLF:APJ E: CAP (the Coordinating Commission 
for the Alliance for Th'ogress) ,Asindcated approval of 

the Project.
 

12. 	U.S. CVN]RY TEAM CLEARANCE: Embassy/USAID have approved 
the project. 

13. 	 RECGHMENDATIONS: It is recommended that the subject
proposal be authorized as follows: 

That a loan be extended to Centrais Eltricas 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; (Wio transmission bnd substation material
 
and equipment; (iii) communicstions and control
 
equipment, and the cost of U.S. and Brazilian
 
consulting engineering services. (iv)
 
training, and services to operate and prwjt,
pn 

I* Terms: 

(1) 	 Repayment will be made in' .S. dollars within 
twenty (20) years-fru te date of first 

dLtSbU-&ent, including a five (5) year grace period; 

(2) 	Interest at six (6) percent per anmm; 
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(2) 	 The GOB shrill unde:-,-tVJ- t"- construct or provide
financing for oil pipuline ol: zome other
 

appropriate delivery method for oil.
 

(3) 	A t'chnical group comprised vi' members from the
 
major Interconnected utilities shall be formed
 

to establish criteria id devise an operetiionol system to
 
conduct power pooling and diopatch efficicntly,
 

(4) 	 The GOB shall commit itself to expedite the 
frequency convors .on program In Rio taking

whatever measures; iul'udidn, finacia.! z seiatance, that
 
prove necessary 
to assure the tmiely utilization of 60
 
cycle power as it becoies kvitcble.
 

B. Financial 

(1) 	 The Guarantee Agreement shall Jinclude an overrun 
commitment from the GOB (ELETROBRAS) to assure the 

adequacy of cruzeiro funding. 

(2) 	 FRNAs rate schedules shall be so constructed 
as to induce the maximum utilization of powerap 

while maintaining the required level of revenues. 

(3) 	 The amount of long term debt contracted by
EVRNAS shall be liaited to V'.-2/ percent of 

total fired assets and ELETHOBRAS shall be obligated tol 
convert debt to equity to maintain this ratio. 

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

major expansion, 

C. FURNAS shall obtain the consent of the IMID 
(as required by a standard provision of loan 

contract 403-474BR) to undertake the proprsed Santa Cruz 
addition.
 

UNCLASSIFIED 
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Loar Officer and Project Chairman - W.W.Wheeler-USAID/B-ADCD 
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SECTION I - PIACE OF THE UXN 
Arl-DLC/P-581 

IN THE PROGRAM ,m is 1967 

A. The Power Sector 

1.01 - Of the various sectors in the Brazilian economy, 
electric energy has been the major
 

recipient of capital assistance from international lending
agencies. During the years 1961 through 1966 nearly US$500 
million has been lent by A.I.D., IDB,and IB1RD for the
 
development of generation, transmission and distribution 
facilities, an amount representing over 40 percent of their 
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 whicb established priorities, and finally 
the inherent mgnitude of investments required for such 
undettakings. 

1.03 - In order to carry out its Ten-Year Plan for Economic and 
Social Development the Government of Brazil will have to cmit 

a significant portion of its public investment program in the 
power 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 1967-71 
investment plan for all public investment (federal, state and 
municipal) amounting to NCr$37.4 billion provides for NCr$7.0 
billion or 18.7 percent for electric energy. It is also 
estimated that of the NCr$7.O billion electric energy invest­
ment program, external financing will be required in the amount. 
of NCr$1.2 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 NCr$4.5 billion of the public 
investment program of NCr$37.4 billion or 12.1 percent of this 
program. This exrernal financing is concentrated heavily in 

tMCIASSIFME /00°.
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the power sector, which accounts for 27.3 percent of total
 
foreign financing needs - NCr$1.2 billion (abo'4t 550 millon)
 
out of 	NCr$4.5 billion (about $2,000 bil.ion) 50 l 

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


portion of the required funds, 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 FUNA has consistently

applied for and r 2ceived maximum tariff adjustments. As
 
a result, FURNAS to finance the
intends 	 cruzeiro costs of 
th, project from its own earnings.
 

1.06 - As summrized in Exhibit L, A.I.D. currently has
 
twelve 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 FUMAS, these companies,

CEMIG, Paulista, Rio Light, Slo Paulo Light, and CCBFE, will
 
all to some extent benefit from the proposed project. Each is,
 
or will be, purchasing bulk power from FURNAS. With 
the 
additional thermal complementation (see Economic 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 power generation and trans­
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 

/ Minist6rio do Planejamento e Coordenaqto Econ8mica Plano 
Decenal de Desenvolvimento Econbiico e Social" Tome III. 

Infra-Structure, pages 13-31. 
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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 said that the present shape and
 
functiou 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 a whole with the minimum investment and maoximum utilization 
of available resources. To assist in this endeavor, the
 
United Nations Special Fund approved two grants to the
 
Brazilian Government totalling US$2,5 0,000. This amount,
 
in addition to a corresponding amount in cruzeiros, represent­
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 Moh tre~l
 
Engineering Company, Ltd, G.E. Crippen and Associates, Ltd. cf
 
Canada, and Gibbs and Hill, Inc. of the United States. These
 
three firms orge-nized Canambra Engineering Consultants Ltd.
 
(CANAMBRA) to meet planning objectives by surveying energy
 
resources and establishing a priority list of projects on
 
a 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.
 

1.1 - 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 load balance, found in 
Exhibit A, shows the integration of this coplementary thermal 
energy into the overall development program. 

UNC"" SXFXED /.0.
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SECTION II - THE BORROWER 

A. Corporate Description
 

2.01 - Centrais Eltricas 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-electr.'c potential of the 
FURNAS raDids 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 has been 
underway since 1964 in which the character of the Company has 
changed from essentially a construction company to an operating
utility. FURBAS now plays a unique role among Brazilian pover
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 Santa Cruz wi1l 
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 FURKAS 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 .tudy of policy matters and improve mana­
gement controls. FUhi'AS 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. 

2.03 - The FURNA 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 total 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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cqapacity-- FAS-as,,been-asked--to- assume, the, operation-of 
the Funil hydroelectric plant located in Guianabara state. 
Funil i-under construction by EE20BRAS and expected to 
be commissioned in 1969 with three 70 MW units. The .RNAS 
transmission system, in part ($16.7 million) A.I.D.-'inancd, 
will shortly provido a high voltage interconnecting circuit 
linking the power sources of Peixoto, Furnas, and Estreito 

.with the Guanabara, Rio, So Paulo, and Belo Horizonte load 
centers. Other lines (see Exhibit G) presently are orvUl 
be a part of the integrated FURNAS transmission system. 

2' 

,...an 

2 -04,Central Eltrica de Furnas SA. is managed by a Board 
of Directors composed of five members: President, 

two Vice-Presidents, one of whom is Financial Director and. 
the other Technical Director; and Operation Director and 

Administrative Director. 

' 

if 

. 

. 2.05 - The FURNAS President, John R. Cotrim, has been in 
office since 1957. He and the' members of the Board 

of Directors are considered to be among the outstanding 
power development and management executives in Brazil and 
have demonstrated sound financial and administrative abilities. 

An organization chart appears as Exhibit K. 

B. Ownership 

2.06 - As can be seen from the following table, ELETROB.AS 
owns over 93 percent of FURIA's voting stock. 

~j-~ 1UNCLASSIFIED
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CENTRAL ELITRICA DE FURITAS S.A.
 

PRESENT DISTRIBUTION OF CAPIT-AL STOCK
 

Centrais El6tricas
 
Brasileiras S.A. 


Centrz%.is El6 tricas de

Minas Gerais S.A. 


Deparmienrt of Water and 
Electric Pa .,er - State 
of S~fo Paulo 

Sro Paulo Light - Serviqos
de Eletricidade 


Cia. Paulista de Forqa e Luz 


Cia. Hidreletrica do Rio Pardo 


Individuals 


Common Stock 
 Preferred Stock
 
Value in Percent of Value in 
 Percent of 
Cruzeiros Total 
 Cruzeiros Total
 

75,451,962,000 94.78 
 70,049,051,O0 90.39
 

1,,S07,601,000 
 2.33 i,807,61,o000 2.33 

2,240,367,000 2.89 
 2,783, 7 6, 000 3.59 

1,958,576,000 2.55 

236,498,000 0.30 

-- _ .-. 664,545,ooo 0.86 

70,000 --

70,500,000,000 10000- 77,500,000,000 100.00 

http:Centrz%.is
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C. 	 FURNAS- ELESIGiTJ .-Ci.:VAJP Relationship 

2.07 -	FURNAS was authorized by ELETPOBRAS on December 2,
 
1966 to co 'ucetiori of the first two units atfii-h cofl 

Santa Cruz and to .;umLc Lhe operating responsibility upon 
completion. 

2.08 	 - Copies ci th( inr r:ujents transferring the assets 
and liabilities of CILVAP Uo FURN'AS are included in 

Annex II.
 

UNCLAS SIFIED
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SECTION III - DETAILM DESCRIPTION OF PROMhCT 

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 electric plant as well as the requisite

transmission facilities. It will consist of the following
 
major components:
 

3.02. 	 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 KY
 
substation. 

3.05. 	 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.
 

3.04. 	 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 Jacarepagv'd receiving
substation. An extension of three bays is provided at Jacard­
pagui.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$41.2 million. The

total cost of the project I.I US$92.3 million of which US$13.3 
million is interest during onstruction.
 

UNCLASSIFIED 	 /... 
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COST ESTIMATE 

Local Currency U.S. 
US$ 

Direct Costs
 

Generating Plant 

Transmission 

Substations 

Improvements & Replacements 


Sub-Total Direct Costs 


Indirect Costs
 

Factory Technicians, Erectors,
 
and Start-up Personnel 

Fuel Oil Suppliy Facilities 


uivalent Dollars Total 
kuilfon Dolars) 

21.3 28.1 49.4
 
3.3 0.2 3.5 
o.2 0.2 o.4
 
0.3 0.2 0.5
 
25.1 273
 

0.4 0.8 1.2 
2.5 - 2.5 

Training Including Operating Manuals - 0.2 0.2 
Freight & Insurance 

Escalation 

Contingency 

Engineering & Procurement
 
Assistance 

Administration and Construction
 
Management 


Sub-Total Indirect Costs 


Total Construction Cost 


Interest During Construction 


Total Investment 

o.4 1.8 2.2
 
3.5 3.8 7. 3 
2.8 1.7 4.5 

1.3 2.1 3.4
 

1.8 2.1 3.9 
12.7 12.5 25.2
 

37.8 41.2 79.0
 

7.8 5.5 13.3 

45.6 46.7 _2.L 

UNCLASSIFIED /. •s 
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C. Technical Feasibilty
 

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 1967. The study examined the economic 
and technical feasibility 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 FUMNAS 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 a 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 
completion of the CANAMBRA report and assignment by the GOB 
of responsibility to ceary out 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 
Site 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 recommendation. 
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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 projections for combination hydro­

thermal systems,the average lug-term operations for
 

combination hydro-thermal 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 transmirsion lines, provide peaking power and
 

support the system spinning reserves. The hydro plants provide
 

the base load. Under these conditions, 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 base load and
 

the hydros provide the peaking power and the spinning reserve.
 

The limited water -ill be stored during off peak to provide
 

short duration high capacity operation over peak periods. Under
 

these conditions the thermalplants must generate power at high 

capacity over a long uninterrupted period.
 

3.11 - For purposes of making financial and economic
 

projections a rational balance between hydro and
 

thermal generation must be used that is between the above
 

described extremes.
 

3,12 - cANABRA'method as 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
 

studied with the aid of digital computer
system was thew 

which analyzed alternative optimum uses of thermal and hydro 

facilities at varying cost and load factors. Included in 
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this analysis was the addition of two 200 MW thermal units 
as well as other alternative combinations. CAWJVBRA 
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 record. 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, 
which 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 
FURAS, including the 900 KW FURNAS Hydro, 160 MW Santa Cruz 
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
 

3.14 -	 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, CANAMBN& 
concluded that the size of units used in Brazil should be 
increased in moderate steps. Large units are being operated 
near experience limits of temperatiire and pressure. The larger 
plants which grow more complex wJ U require more down time 
especially in the initial years operation. Also Brazil will 
require time to develop skilled personnel for thermal-electric 
plants and to condition its induitry to the sophistication of 
thermal electric genera',ing equipment. 

3.15 	- Accordingly CANAMBRA recommends the next two units 
for South-Central Brazil be 200 MW, oil fired. 
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Further analysis of plant size and type determination3.16 ­
my be 	found in the Economic Section. 

F. 	 Operation and Maintenance 

3.17 	- The power plant staff will be increased over the 
staff required for the present plant " indicated 

below: 
Units Units 

1and2 I 2, 3and 4 

Plant Superintendent 	 1 1
 
1Assistant Superintendent -

Operation Section 49 93 
52 	 72
Maintenance Section 

18 _Administration Section 120 

Total Staff 

3.18 -	 An organization has been set up to operate and 
maintain the present plant. Job descriptions were 

the basis for recruitment. An expertestablished to provide 

in plant operations was hired by FURKAS 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 much more
 
found it necessary to provide acomplicated than hydro, FURNAS 
They began recruitment andcomprehensive training program. 


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.
 

at a special school3.21 -	 Training has been carried out 
vwhch FUENAS organized for fundamental thermal
 

plant operation. In samA cases, trainee2 have been sent
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to Sto Paulo Light's 4& MW Pirs-tininga 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 used. They are the Power Plant 

Superintendent, Operations Supervisor ,and Water Analyst
Consultant. These men are being supplied by Sanderson 
and Porter and will be employed at the plant for a period 
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 personel
performing satisfactorily in their present system. 

3.24 - 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 must wait until the project is well underway 
at which time the plant personnel requirements 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 frau the U.S. 
to provide training in Brazil. 

3.25 - The critical requiremcnt for operating and maintenance 
organization and staff will be met by the present 

program for the initial stage of Santa Cruz. 
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SB=TION IV - EN MINEERIl AND DGWORA0N PLAN 

A. Engineering
 

4.01 - 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 and 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 3ack of a 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
 

4.04 - Construction will be carried out under the general 
direction and control of FUIRAS assisted as required 

by the consultants. To insure that all construction phases 
of the project are properly carried out IURAS will provide 
a highly experienced management team to carry out the 
supervisory responsibility. FURNS 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 FURNS 
Guanabara transmission system. Also they will be given the 
210 MW Funil hydro electric project (formerly CHEVAP project) 
to complete. FUMRN is well staffed and experienced to undertake 
the supervision of the construction work. Assisted by a qualified 
engineering fim experienced in 1hermal plant design they should 
be able to complete the proposed thermal plant project without 
undue difficulty. 
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C. 	 Construction
 

4.05 -	 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. These
 
contracts will be financed from JUBNAS' 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 to supervise the erection of the equipment 
as 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 pxtak load in 1971 and 

the second for 1972. The "Bar Chart" Project Construction 
Schedule (Exhibit 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 equipmet.
General Electric and Westinghouse. Their current (March 1967)
quotations for delivery of turbine generators at the factory is 
42 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-generajor
delivery lead time, the present outlook is for the first 

unit to be installed 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 completed. Bidding plans and specifications will 
be scheduled to meet procurement and construction requirements 
and will be required over the Project construction period. Plans 
and specifications for procurement of turbine-generators are 
already under way in anticipation of this requested loan. Due 
to the long lead time for the major equipment, serious construction 
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 FUllKS so that
 

no additiono.l costs are included for these items. Some
 

additional right-of-way will be needed for the three
 
additional transmission circuits as the prescnt 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.
 

4.14 - 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 equipments 
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. See 
Exhibit I for schedule of disbursements. 

4.15 -	 As there are so few steam plants of this size in Brazil 
there is little opportunity to draw upon local 

experience for operating costs. Therefore, operating costs 
including labor, maintenance equipment, parts and supplies 
are based on expected costs developed from staffing charts, 
labor rates and maintenance plans developed for the present 
plant and increased proportionately for the proposed plant. 
Man-hour maintenance takes account of lower production of 
labor together with lowec 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 to
 

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
 
provisions. 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 cost estimates. FURNAS plans to 
provide the major part of the local cost financing with funds 
generated from revenues and from capital available from 
reversion of dividends by EIXTROBRPAS. The base on which rates 
are calculated provides for inflationary adjustments. Any 
increase in cost, therefore, will more or less be taken can
 
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. 

be asked to finance some of this 
with at greater length in Annex 

It 
co

II. 

is 
st. 

likely that YUMMS will 
This issue is dealt 

G. Conclusion FAA 6U 

4.19 - Necessary technioal and financial plans have been 
completed and a resonably firm estimate of the cost 

to the United States has been determined to meet the 
requirements of FAA 611. 
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SECTION V - ECONOMIC ANALYSIS 

A. 	 Economic Conditions of the South-Central Region 

5.01 -	 Brazil has experienced a continiing 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 condition­
ers, refrigerators, and other electrical appliances as well 
as industrial machinery and equipment.
 

5.02 -	 The Gross National Product of Brazil increased at 
an average rate of nearly 6 percent from 1947 threugh

1961. Siuce then, growth of GRP declined as follova: 

Year 	 GNP
 

1962 	 5.4% 
1963 1.6% 
1964 3.1% 
1965 4.7% 
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 fro 
1964-1966. 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
 

Sgo Paulo, includes Brazil's three largest cities -- Slo Paulo,
 
Rio de 	Janeiro and Belo Horizonte. It has the highest rate of 
urbanization and includes virtually all heavy industry and 
Lmst of the new industries. The South-Central region has 
achieved an average per capita income of close to 150 percent 

Source: Getflio Vargas Foundation. 
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of Brazil's national average. It has for some 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, CARAMBRA Projections and 

Justification for Santa Cruz Extension
 

1. Demand Forecast and Constructiun Pror 

5.05 - The Santa Cruz expansion is based on the CANAMBRA 
median forecast of load growth through 1980 for the 

interconnected 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 
urbanization 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, (4) 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 
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 for industrial expansion, CAIANBRA has projected a 
(median) growth 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 ill have to meet 
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repressed demand'/ 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 
compares 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. The 
latter period includes the effects of the post-1961 slow­
down of the Brazilian economy. 

TABLE I
 
Growth Rates for Power Consu ion (South-Central Region)
 

and GDP (Brazil),
 

Record Projected 
Power Power 

Year Cons. GDP Year Cons. GDP 

1955-1960 10.9 5.9 1965-197o .1.6 6.0 
1957-1962 9.8 6.7 1970-1980 8.5 6.0 
1958.1963 7.0 5.6 1965-1980 9.5 6.o 

5.08 - Peak demand (MW) and energy (shown as average MW)
for FURKA is bhown in Exit C, which also shown the 

power copanies supplied by FUBNA85. 

CANAMBA estimates that repressed demand in the Guanabara
 
area alone is of the order of 250 MW owing to inadequate


expansion of the distribution system in the past.
 

A detailed description of the FURAS market area is 
included in Annex III.
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1968 12 1975 

FURIA Hydro 990 990 1,250 
Santa Cruz Therml, First Stage 170 170 170 
Santa Cruz Therm, Second Stage - 140 4-0 
Peixoto Hydro (YU =AS Shares) 300 300 300 
Funil (Owned by ELMOSU) - 195 195 
Estrelto, Hydro - 1,000 1,000 
Mulabondo Hydro 960 

TOTAL 	 1,460 ,095 i,415 

Preventive Maintenance 	 17& 174 

Capacity in Operation 	 1s295 2,.921 4,141 

Spinning Reserve 	 165 220 220
 
Self Consumption 	 4 10 12 

Available at Generator basses 1,126 2,691 3,909 

Transmission Losses (8%) 215 4_ 

Available at Delivery Busses 1,036 2,o476 3,596 

System 	Peak Demand (August) 1,064 2,379 3,416 

5.09 	- There is P,capacity deficit of 71 MW in 
1971 and 128 MW in 1968 (latter shown above). 

The 1967 peak on rUBNAS will probably not develop as the 
FURIAS-Guanabara ransmission 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, 72 
and 73 cannot be met unless the two 200 MW thermal units are 
available to FURNAS. Moreover, as mentioned elsewhere, the 
hydro construction schedules are slipping and may be expected 
to continue to slip. This condition ill further aggravate 
the power supply situation for the early O1.970s. There are 
no new hydro projects or one presently under construction, that 
could be advanced to meet requirements within the time the 
thermal addition could be completed. Hence the urgency in 
getting this project undexay. 
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5.10 - Provided new capacity becomes available to FURNAS as 
scheduled -- including the proposed Santa Cruzexpansion -- the system will have sufficient energy to meet

the projected requirements under dry year conditions until1975, when FURNAS will need an additional sourge of energy.This is illustrated on the basis of average MW in Exhibit E.
5.11 - The following table shows the energy available for 

I'lustrative years under driest year conditions. 

ENERGY AVAIIABLE - DRIEST YEAR 

Average MW
 

1968 192L127 

FURNAS Hydro 506 506 506
Santa Cruz Therml 136 476 476
Peixoto Hydro 196 166 166 
Estreito Hydro 
 - 399 399

Funil Hydro - 89 89
Marimbondo Hydro - -6 

Total: lp3 -2,196 
Self Consumption 4 10 12 

Transmission Losses (6%) 47 9 129 

Available at delivery busses 757 1,531 2,055 

Annual System Requirements 733 1,499 2,152 

5.2 - By 1915 other hydro projects will be coming on 
line. FURNAS my possibly obtain the concession 

to develop one or mere of these projects. If FURNAS 
cannot meet load re.quirements, it will either shift load 
to other suppliers or purchase power from other caqxuies
operating the i'otire generating facilities. 
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2. Analysis of the CANAMBRA Projections 

5.13 - Givan the recent performance of the Brazilian econom -­

and the growth rate projections of the GOB in its 
Ten-Year Plan (see Table II below) -- the CANAM median 
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. CANANBRA 
made a high, median 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 forecast 
on 7 percent (see Table III below). 

TABLE n 

Forecast Assumptions about GDP Growth Rates
 

CANAMBRA Record 
Year Low Medium GOB (Estimated) 

1964 s t a g n -a t i o n 1.6 
1965 3.0 4.o 5.0 4.4 
1966 5.0 6.0 7.o 2.4 
1967 " " 5.0 
1968 " It 5.5 
1969 f 5.5 
1970 " " 6.0 

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 GOBIs 
projection of economic growth -- on which CANAXRPL blses 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 1966-1980. 

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

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 bo'and to be high because it includes 
correction for repressed demand, one can look instead at the 
annual power growth rate projected C,-r the whole period -­
9.5 percent from 1965 to 1980 for the modian forecast. This 
is still above the rate observed in the first two years of 
the forecast period (see Table U! below). The low projection 
as can be seen in the table, is more in accordace with the 
information provided by data on 1965 and 1966 . 

TABLE IL
 

Projected and Record Power Consumption Growth Rates - South-Central 
Region 

Record 	 Projection
 

1955-1960 10.9 
1957-1962 9.8 
1958-1963 7.0 
1965 4.8 
1966 10.0 

Year Low Median
 
1965-1966 7.3 	 1965-1970 10.5 11.6 

1965-1980 8.6 9.5 

21 There exists an assumption in the forecast that also cntributes 
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 inceitive in the 
Brazilian rate structure. To the contrary, the utilities are 
guaranteed maximum percentages of profit, depreciation and amortization, 
regardless of the efficiency of their operations. 
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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 CAWIBRA, 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 add. -- in order to meet the median and high forecasts-­
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 a working program. 

5.18 -	 Had the low forecast 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 coiplementation in this almost completely hydro system. 
The probl-'m, then, is the existence of a reasonable forecast 
based on a GDP growth rate of 5 percent, along with a detailed 
construction program in which Santa Cruz plays a role only 
for the mediun and high forecasts. 

5.19 -	 The Swnta Cruz Plant can 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 suply, 
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 thln the size of the plant itself. According to 
the current construction schedule, moreover) the Santa Cruz 
units 5 and 4 will come on stream almost a year later than was 
planned -- in late 1972 or early 1973. 
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TABLE IV 

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

Year 	 Median Low Difference Santa Cruz 

1971
 
Peak MW (with 10% reserve) 8464 7993 471 
Avg. Annual MW 	 4856 -4559 270 

1972 
Peak W 9200 8621 579 
Avg. Annual MW 5257 4917 335 

1973
 
Peak INW 10020 9518 602 44o* 
Avg. Annual W 5720 5309 409 104* 

5.20 - There are reasons why the Santa Cruz extension should 
be included in a power construction program based on 

the lcw forecast. One is that the hydro-based FURNAS system 
is engineered to xeet the driest year on record -- but not 
a succession of dry years. From a study of streamflow records over 
the last fifty years, CANAFM 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-­
according to streamflow ecords -- 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 agains such 
a contingency. Secondly, the smooth functioning of the power 
expansion program in the South-Central region is dependent on 
the coming onstream of the first two units of Ilha Solteira 

* 	 The 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%. (400 x .26 
equals 104) This figure would actually be closer to 400 

during and immediately following the year that the plant comes 
onstream, assuming these years will be drought years when the 
plant will operate near 100%capacity. 
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-n1973-(250-1W) - --i-according -to--the -forecast-ii the 
next four in'1974 (500 MO), four more n 1975 (500 MW) 
375 MW in 1976, and the remaining 125 MWinl977. There i 

:... 	 has already been sli.ppage of one year in the Soltei :::ha 
construction schedule, and there is no guarantee that there 
will not be further slippage. CANAMBRA has pointed out 
that if Ilha Solteira completion were delayed, South-
Central Brazil would be in danger of severe power rationing. . 
If the plant were'as much as two years delayed, for example, 
it would be necessary to add about 1000 MW of capacity 
to the system elsewhere. Twenty percent of this requirement 
might be met by adding units 13 and 1 at JupiA, but the 
commissioning of units to meet the rnining 80MW on short­
notice would present great difficW94y. Santa Crui, therefore, 
represents a minimum degree of ins(urance against the slippage 
that may occur on Ilha Solteira, d of the other 
hydro additions to capacity projecied during this period. 

C. Other Economic Issues
 

5.21 - The text and cost comparisons of the table presented 
belowyare addressed to the following issues: 

• - a) 	 The selection of thermal over hydro and nuclear 
power alternatives 1/ 

b) The selection of site / 

c) The selection of fuel and delivery system.
 

d) The selection of unit size
 

The technical aspects of thermal complementation are 
discussed on page l 

S_ 2/ Further discussion is included in Annex III 

3/ Further discussion in included on page 12 
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Annual Cost to Brazil of Firm Power Delivered
 

to Sub-Transmission Systems from Alternative Sources
 

Oil 	Fired (Santa Cruz)
 

.1. 2-200MW Units added 
to 1970 system 

2. 2-300MI Units added
 
to 1970 


5. 	 2-3001M added fo-w. 
ing (1)above) 

4. 2-6004W Units 

Coal 	Fired (1)
 

5. 2-204W Units added 
to 1970 System 


6. 2-30014W Units added 
to 1970 System 


Hydroelectric Power
 

7. FURNAS, Peixoto, Es­

treito, Jaguar-


8. Ilha Solteira 


9. Mari-mbondo, Agua Ver­
melha-Sto Sirro 


Nuclear Power (3)
 

10. 	 2-200Mv Units added 
uo 1970 system-

Complementary 


Operation 


$28/Kw(2) 


$25/K 


$25/Kw 


$39.02/Kw 


$35.62/Kw
 

Base Load with Independenit 

Peaking Hydro Operation 

$39.40/Kw 

$36.34/Kw 

$34.08/Kw 

$34.65/Kw 

-

$24.41/Kw 

$26.30/Kw 

$23.25/Kw 

$4675/Kw 

(i) Based on a plant located near Santos burning coML from a newly-deve 
loped modern mining operation. 

(2) Plan selected.
 
(3) 	 Because the capital cost of a nuclear plant ($406/Kw) is more than 

double an oil-fired plant ($150/Kw) nuclear power, whi-le hqving a 
lower fuel cost, can only be justiied for base-load operation. 
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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 ful' 

(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
 

5.24 .	 It can 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, 
however, since they ar Iready either finished, under 
construction, or on scLdule. 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.

It can 	I
requirements of capacity and timing. 


also be seen that nuclear power, because of its
 
high capital cost, must be operated as a base load
 
plant, where its cost ($46.75Kw/yr exceeds the
 
cost of a comparable oil-fired plant ($39.40).
 
Nuclear power is, therefore, not an economical
 
alternative.
 

5,25'- The proposed thermal investment not only adds 

400 MW of new capacity to the system -- as would 
an equivalent hydro installation -- but it endows 
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major benefits on 	 whichthe system, the equivalent
hydro investment would not likewise provLde. By
introducing thermal complementation in an almost 
completely hydro system, the Santa Cruz project
provides a 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 installed power capacity.
 

5.26 	 At the end of 1966, installed capacity in the SouthCentral region was approximately 5,200 MW. Of this,
2,900 average MW represents the primary energy capa.
bility or firm power. Thus, 2,300 MW of the total, 
or 44%, is secondary power capacity. Installed ther­
mal power amounts to about 600 mW, or 12% of the 
total system capacity. By the end of 1972, after
 
commissioning of the fourth Santa Cruz Unit, second.
 
ary hydro power will amount to about 42% of total 
installed capacity. Thermal power (1,000 MW)
will again represent about 12% of the total (9,800 MW).
Thus, the inclusion in the program of additional ther­
mal capacity at 6anta 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.
 

5.27 	 The increased certainty about future power supply,

facilitates an important improvement in the adminis
 
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 intu the future due to the variation in the
 
availability of secondary hydro resources. 
The
 
ability to contract advance sales of this secondary
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power not only lessens the uncertainties plaguing
 

the massive investment program required in the
 

electric power sector, but it lessens one of the
 

important uncertainties that affects industrial
 
expanaion -- 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 self­

owned generators -- which represent high cost 
sources of power that make n6 contribution to the 
expansion of the public power system. 

5.2 -	 The Santa Cruz expansion, in sum, provides two 
important economies -- above and beyond the
 

simple addition of installed capacity: to the 
power sector, the internal economy resulting 
from increased certainty about the ability to -

supply 	the market
 
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
 

5.29 	 . CANAMBRA recommended that the thermal addition 

be made in the Guanabara area because of its 

greater dependence on the upper Rio Grande 
power, 400 Km.distant. This would also satisfy 
the dual purpose of complementing the system 
as a 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

reconfirmed the ori­natives in the State and they 
ginal recommendation to locate at Santa Cruz. In 

addition to a lower initial investment of about 
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1/
 

$3.0 million at Santa Cruz7 there will be incrementa 
operating savings resulting from the sharing of cer.tain 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 theSanta Cruz site clearly the more economic. A detailed
discussion of site selection is given in Annex IM.
 

3. Selection ofFuel and Delivery System
 
,5.30 
 All units at Santa Cruz will be oil fired. It
can readily be seen from the table page 30 that even
by-product steam coal is presently non-competitive.
 

5.31 - Zhe 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 pracently 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 fullcapital cost to the project for the following reqsons: 

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

(ii) The facility would be shared by Volta Redonda 
and other fuel users. 

5.3 Several additional points should be noted: 

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

.1/Including transmission as part of capital cost.
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(iv) 	 The cost of the pipeline in any 
event would not exceed the extra 
capital investment required to 
develop the Ponta do Lagarto 
site.
 

(v) 	 This system would minimize fuel 
transportation costs. 

Finally, the Minister of Mines and Energy 
(whose 	 authority embraces both ELETROBRAS 
and PETROBRAS) has expres ed his willing. 
ness to commit the GOB to an efficient and 
economic delivery system which will be com­
pleted before the additional capacity is 
available. 

4. Unit Size 

5.3-- 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. 400 MW will
 
be the 	most satisfactory amount of addition.
 
al capacity from demand point of view. 
Secondly, the combination of two 200 MW 
units is superior to one 400 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 

5.55 	- 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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SAID-DLC/P-581 

SEC!ICN VI - FINANCIAL ANALYSIS 

6.01 	- Information regarding the financial condition of 
FURNAS comes for the most part from the following 

sources: i)FURNAS, (ii) Arthur Andersen & Co., FURNAS 
auditors since 1964, (ii) 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 depart­
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 Division of Water. A procedure is 
eL.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 Serviqos de Energia
 
Eltrica and Decrees 54)36, 54937 and 54938 of Decmber 4,
1964. The last mentioned decrees include provision for 
restatement of the property accounts to compensate for 
depreciation of the currency. 

6.03 	- In general the provisions of the regulations provi4e
that the it ility shall be entitled to receive: 

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

(2) 	 A maximum allowance for depreciation of 5 per6­
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 
annum for amortization of investment made by

other than public authorities. Proceeds from this allovence 
are to be maintained in a sinking fund. The limitation on 
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the annual rate of accrual vas increased from 3 percent to 
5 percent by Decree No. 54938. 

(4) An amount to be determined by the Fiscal
 
Department of the Division of Water, where 

concession provisions require indezmity if the property 
reverts to government ownership. 

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

from 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, umterials, and supplies in stock and
 
entailed fundn.
 

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 foreign capital ini" ',ed in 
the utility. 

6.05 - FURNAS is probably the only utility in Brazil which
 
took immediate advantage of the tariff regulations with 

respect to revaluation of assets. The first revaluation, 
based on 1963 coefficients, was completed shortly after the 
regulations were mde 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, FUPAS was allowed to provide for depreciation at the 
maximum permitted rate of 5 percent and for amortization at 
3 percent. It was also allowed to provide for income taxes 
which will compute the permitted return before taxes. As a 
result, the tariffs introduced in July.1965 were about four 
times the 1964 tariff. In addition, adjustments for 
compulsory wage increases and for increases in foreign debt 
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service were promptly 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 recozmends that a covenant to the Loan 

Agreement be considered as outlined below. 

6.07 - Until the loan is fully repaid, FURNAS shall promptly 
take all such action as may be necessary to establish 

and mnain electricity tariffs to produce the maximum level 
of revenues permitted by existing electricity tariff legislation. 
FUNAS and A.I.D. my agree from time to time on a reduced 
level of electricity tariffs whenever FURNAS revenues substantially
 
exceed its requirements. The GOB shall be committed to the 
timely approval of such tariff adjustments through provisions 
in the Guarantee Agreement. 

6.08 - USAID, in addition, will recommend that a further. 
covenant of the loan agreement FUMIAS rate structuia be 

determined in such manner as to induce the optimum utilization 
of available power. This covenant, as distinguished from the 
one mentioned above which affecte rate levels, will be concerned 
the relative pricing of demand and energy charges, the 
discounting of bulk purchases, and the rates to different 
categories of buyers. It is felt, therefore, that both covenant 
will serve the same purpose, e.g. to focus on the strengthening
of FURNA6 rate policy. FURMS has consistently demonstrated 
its competence in rate management 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 

609 - The influence of the more expensive steam-electric
production at Santa Cruz is estimated to increase 

the FURNA8 rates by only 5 percent. The construction of the 
additional Santa Cruz units will permit FUMAS 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 FURNS will be able 
to increase its energy sales. These increased power 
availabilities may permit FUBRNAS to lower its demnd charges 
without adversely effecting its growth of revenues. 

B. 	 Revenues 

6.10 	- From the Comparative Income Statement (Table F-i)
 
it ay 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 on the expected sale of power in accordance with contracts 
signed or to be signed between FURNAS and the buyers enumerate& 
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 proportionally 
reduced. The result is a decrease 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. 

C. 	 Analysis of Financial Statements 

6.12 -	 The financial analysis of FURPS presented herein 
is based on statements audited by Arthur Andersen & 

Co., for the years 1964, 1965, 1966 and on projections for thi 
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 FUMS, 
no conent has been made. 
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6.13 -	 The following remarks then are addressed to those 
cases in which FUMU S$ action or performance woud
 

appear contrary to normal practice.
 

(1) 	 High Dividend Distribution
 

6.14 -	 As shown in Table F-5 for year 1964-66 and 
Table F-6 for years 1967-80, the dividends 

paid out by FUIES in 1966 constituted 70 percent of net 
income. The level of dividend payout is expected to remin 
relatively high during the life of the loan, although the 
percentage declines continuously to about 40 percent in 1960. 
The following reasons explain the seeming paradox of 
acquiring an interest bearing loan when internally generated
tunds are available. 

(a) The major stockholder (over 90 percent) is 
Eh0OBRAS which reinvests the dividends 

received from FUFRAS as capital additions. 

(b) 	 This action is the result of income tax 
provisions which 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 transaction is performed through
accounting entries only. 

6.15 -	 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 ELETROBRPAS and FUMAS, its 
subsidiary, is that when FUAS has need of these funds, 
EE2flOBRAS will z.invest the dividends; otherwise it will use 
them for its own purposes. It is likely that this aangement
will continue as long as 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 around 0.4 during construction 

years and very high after that. The following remarks are 
to be considered.
 

(a) 	 Dividnds should be deducted from current 
liabilities for the above-mentined reasons. 

This improvement in the current ratio is reflected in 
Table F-6. 

(b) 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 blarimbondo, scheduled (by CAN)ABRA) 
to come on line in 1975, should FURNAS receive the concession. 
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 vith the aforesaid 
adjustments is generally 1:1 which is thought to 

be adequate in view of the virtual absence of inventories (none 
required) and that free cash held in an inflatiovary econua 
is subject to deterioration of value. 

3. 	 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 projections 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. 

4. 	 Total Long Term Debt as a Percentage of 
Total Fixed Assets 

6.19 -	 According to the terms of the Loan Agreement 
between the World Bank and FUMMAS dated 

December 19, 1966, the above ratio may not be persitte -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 arrangement 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 has been prepared by FURNAS with 

assistance from Sanderson and Porter for the years 1967 and" 
1980. This appears as Table F-7. 

6.21 	- A review of this information indicates that at 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 Table 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 amortization of principal, has been included 
for all outstanding long-ten liabilities as well as the 
proposed A.I.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 necesuary as it is expected that the GOB will permit this
procedure by allowing deferral of its receipts from FUNAS 
or by financing from ELETROBRAS resources. Whatever the 
solution, the cash-flow figures shculd be substantially un­
affected. From these figures FURNAS's ability to repay the 
proposed A.I.D. loan becan 	 seen. 

E. 	 Source of Re1uLred Cruzeiro Financing 

6.25 - It is estim 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 1967,72 will total NCr$123 millIon which 
exceeds the anticipated cruzeiro expenditure by NCr$20 
million. This margin includes provision for estmated 
escalation of cruzeiro costs. 

6.25 - While these projections indicate the ability of FUUA 
to manage the required cruzeiro financing fron 

retained earnings, it ±2 USAID intention to secure an over­
run commitment from the GOB through a covenant in the Guaamntee 
Agreement@ 
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TABLE F-I 

CENTRAL ELtTRICA DE FURNAS S.A.
 
Comparative Income Statement
 

for the Years Ended December 51, 1964, 1965 and 1966 
(In Millions of Cruzeiros) 

Operating Revenue 

Operating Expenses 

Exchange Loss 

Depreciation 
Amortization 

Total 

Operating Income 

Non Operating Revenue 


Interest and Expenses on
 
foreign Debts 

Miscellaneous Exenses 

Income before Income Tax 


Income Taxes
 

On profits for the year 

On monetary restatement 


Total Income Tax 


Net Income 

1964 


25,791 

1,1ll 
1,628 

3,224 
2,284 

-8.247 

7,544 


65 


3, 809 
1 

3,799 


814 

566 


1,380 

2 

Cr$ 


47,071 

1,772 

-


i0,944 
7,677 


2,_9 


26,678 


1,350 


18,389 

3,905 

1,146 

1.,566 


2,712 

6,193 

1965 


Increase 

over 1964 


198 

60 

-

240 
236 

147 

254 

1,977 


383 
-

134 

41 

177 


97 

156 

Cr$ 


82,141 

3,656 

-

19,210 
13,431 

6_?97 

45,844 

2,036 


18,713 
2­

29,135 

5,419 

1,487 


6, 906, 

2 

1966
 

a Increase
 
over 1964
 

420 

229
 
-

492 
488
 

340 

508 

3,032
 

391 

667 

566
 
163
 

400 0 

819 
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Camamtie hlamee Sheet 

As of Deceber 31, 1964, 1965 and 196 
(in millions of cruseiro.) 

1 9 6 4 1.~9 6 
C r$ 

.. 
C r $ % Increase 

over__ , 

Fixed Assets 

Plant in Service, at cost 
Other Properties, at cost 
Monietary restatemtnt 
Total Fixed Assets 

,Le,:Depreciation and Amorizatio 
Met Fixed Assets 
Co-istruction work in progress 

Total Net Fixed Assets 

121,066 
1 

850 
206,126 

5,866 

2 

150,649 
2 

7,11. 
330,27j3 

21 '187 
Y 

3,26 
3V2 

2A 
100 

60 
317 
53 
29 
50 

Current Assets 

Cash 
Other Current Assets 

Total Current Asmets 

2,633 
58 

8,837 

II§146 

236 
92 

109 

Other Assets 2,363 1,001 (58) 

Total Assets 236,2k3 31,489 . 

get Worth
 

capital 37,076 67,380 82 
Retained Earnings 1,181 11553 31 
Balance Available for Capital Increase 

and Legal Reserve 2" 574 135 
Total Not Worth j 38,501 69,507 81 

Liabilities
 

Long Tum Liabilities 
To tjeor Stockho1der 76,828 136,407 78 
To Foreign Creaitors 108 igfn 15 

Total Lng ut Liabilities 185,615 2i,81 11 

Current Liabilities 11,153 22,227 99 

Stber Liabilities 941.671 72 


Total Liabilities 197,712 28i,98 

Total Liabilities and let Worth !6,2k3 354 ,89 50 

6 6 
C r $ % Increase
 

over 19& 

158,950 81 
36 260 

265, 003 212 
423,969 106 
58,0L 889
 

5b5,3 83 
ill11
 
i.ll 

11,870 351 
60 112 

227 

1,326 (k.,) 

500,685 112
 

155,000 318
 
6,579 457
 

1,68 591
 
163,25 324
 

152,179 72 
i*m51 
296,388 60 

ok0,'Y2 
- 6. 273 
337,b20 71 

50,685 12 
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CENTRAL ELtTRICA DE FURNAS S.A.
 

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

(In Millions of Cruzeiros)
 

1964 1965 1966 

Balance - January 1 	 442 11181 1,553
 

Less: Dividends paid 122 232 -
Bonus to employees 215 517 -
Income Tax Adjustments 22 -

Total Deductions 359759 -

Balance 	 83 423 1,553
 

Add: 	 Excess provision for bonuses - - 71
 
Excess provision for Income Tax - - 162
 
Exchange profit - - 762
 
Income Tax on dividends - - (187)
 

Net Income for the year 	 2,419 60195 22,230
 
2,502 6616 ,591
 

Less: 	Legal Reserve 161 531 1,111 
Dividend reserve 1,160 3,732 15,575 
Bonds reserve _ - 1,000 1,025 

Total 	Deductions 121 563 18,Oll
 

Balance - December 31 	 1181 1,55 6,579 

l/Subject to stockholdonr approval
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TABLE F-4 	 UNClASSIFIED 

CENTEAL EL=TRICA DE FUAS S.A. 
Source and Application of Funds 
As of December 31,1965 and 1966 

Internal Sources 
Capital 
Depreciation & Amortization 
Retained Earnings 

Total Internal Sources....... 


External Sources 
Long Term Liabilities
 

To major stockholder 

To foreign creditor 


Totel long term liabilities 

Current Liabilities 
Other Liabilities 


1965 iotal ITotal 

(in millions of Cruzeiros) 

30,634 22 88,732 49 
18,621 14 33,529 19 

2 - 5 J 
9127,27 71 

59,579 
l58 

75p46-

11,074 
62 


Total External Sources......... 87,240 


TOTAL SOURCES ............ 136,867 


Application 
Fixed Assets 132,264 
Current Assets 5,965 
Other Assets (1,362) 

TOTAL APPLICATICN .. o..... 136,867 

UNCLASSIFIED 

44 (4,228) (2) 
12 320, 22 
7 35,5-a T 

8 	 18,442 10 
(1,308) ( 

64 52,438 29
 

100 179,725 100
 

97 	 172,901 96 
4 6,499 4
 

L 	 - ­
100 179,725 100
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TABLE F-5 UNCLASSIFIED 

CENTRAL ELTRICA DE FUhMAS S.A. 

Comparative Financial Statements Analysis

for the years ended December 31, 1964, 1965 and 1966 

1964 1965 1966 
Current Ratio •5 .5 .4 

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

Average Net Worth 54,004 116,586 

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 6o.3 70.1 

Dividends plus Bonus % of 
Net Income 48.o 76.4 76.0 

Reinvested Profit % 52.0 23.6 24.0 

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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SECTION VII - ISSUES 	 AID-DLC/P-581 

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
nabara) which is 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 bydistricts. The rate of change will be influenced by
the rate of availability of sixty cycle power and capability
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
 

7.04 -	 Frequency conversion of Guanabara requires the careful 
coordination of three important activities: power

supply, aistrLbution system and consumer. The power supply 
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Status
 

S 7#06- The first positive step toward conversion was the . i-:i' . .. !! 

units provided power to start' operation of ~the, new Guand74: 
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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 second

half of 1967. This will be followed by Flamengo in the first
half 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.
 

7.09 - 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 Sul
 

7.11 - The primary source of 60 cycle power will be the Rio 
Grande 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-Guanabara 545 Kv trans­
mission line with a 300 MWcapability. This power will be
complemcnted 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 derrand at 50 cycles is being supplied by
765 MV of hydro capacity in four plants belonging to 

Rio Light Co. of the thisThe peak demand system exceeds 
rated capacity and is over 800 MW. The principal plant is
the presently Wnoperative 330 MW Nilo PeqaWia Hydro which 
is designed for either 50 or 60 cycles. While the 100 MW 
new'section of tlie Fontes plni t, 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 u.i Santa Cecilia and Vi­
e(-do which supply water from the Paraiba River to the
 
hilo 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 ,Jf 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
 

7.13 - 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 a reasonably coordinated schedule with the 
sixty cycle power supply. 

7.14 - Presently Rio Light's distribution system cannot be
 
easily sectionalized into smaller elements which would 

facilitate conversion. The system improvements will tend to 
help this situation but probably not eliminate it. It will 
become more serious as 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 accomplished 
and least is possible until a firm source of sufficient 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 serious burden. A procedure has been set up 
and tried out with the conversion of Santa Cruz as a pilot
 
project. 

UMLIASIFIED 
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7.17 - Surveys were made to establish the expected range of
 
types of appliances. Booklets and pamphlets listing
 

all the popular makes of appliances and indicating the ones
 
which must be converted and others not requiring any changes.

Also addresses and phone numbers are published where consumers
 
may 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 a schedule is published in the local 
papers to keep consumers alert to the expected timing 

and order of conversion. Prior to actual conversiou announce­
ments are made via radio, newspapers and mailings. 

7.19 - The greatest problem for residential consumer is ex­
pected to be elevators. Most of Rio's population live
 

in multistory apaxrtments. In the southern district the
 
elevators will number 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 industi 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 out 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 absorv new sources 
of 60 cycle power from Furnas t system. This will require a 
commitment by ELETROBRAS to assist industry by providing 
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 KLETROBRAS and the Minister of Mines and Energy 

on April 28, 3.967. 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 
details of the program. Moreover, the Minister indicated that
 
EIMETROBRAS would provide financial assistance to certain 
industries upon which the cost of conversion would be most
 
burdensome.
 

7.24 -	 With the interest of the new Minister in this problem 
and the recommended Loan Agreement covensnts (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 Geerating Station and 
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and its associated 345 KV transmission lines extending from
Belo Horizonte to St.o Paulo. Also since 1963 FUlNAS has 
been selling power to S~o Paulo Light. 

7.26 - ELETROBRAS has assigned to FURNAS the coordination
 
and responsibility for the power pooling i the area. 

This is because of their central location. They own and 
operate the largest source of power and will have the EV 
transmission system connecting the region's power sources
 
to the load centers.
 

7.27 - FURNAS, S~o Paulo Light,and CEMIG have started pool
operation on a limited extent. They have meetings

at technical levels to 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 in the committee's performance. Both

FRNAS and ELETROBRAS favor an operating committee made-Ap
only of utility people representing the interconnected 
companies, without third parties. Where agreement cannot 
be reached at the operating levels the decision would be
 
taken 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 Guanabara are placed in service,
the electric systems of the states of Sto Paulo, Guanabara,

Rio de Janeiro, Minas Gerais, Espirito Santo and Goigs 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 taking action to provide equipment and facilities 

to operate in parallel and share 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. 

7.31 - Cia. Paulista de F~rqa e Luz (Peixoto) have retained 
an engineer from Zinder and Associates of Seattle, 

Washington, to study and recommend equipment for communication 
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.
 

7.32 - 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 agreements 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 Sto 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 operations 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 poweron a 20 year basis stating the maximum yearly demand

which the utility is contracting from FURNIAS. 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 region is
63 percent, FURNAS will not be supplying sufficient energy
with the contracted demand to fulfill the customers 
requirements.
 

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

that contracted capac-i'y 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 Ganta Cruz the-mal,should greatly ease this condition until the late 1970's. 

7.37 - Also the fact is that the interconnections undertaken 
and being planned will ,ie together different

watersheds with varying hydrological characteristics.
Interconnected operation with the major load centers willlead to a more effective utilization and pooling of resources. 

Conclusions
 

7.38 - YrRNAS 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.
 

7.39 ; A technical group comprised of members from the

major interconnected utilities shall be formed toestablish criteria and devise an operational system to

conduct power pooling and dispatch efficiently. 
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ANNEX I 
Page 1 of 14 

CHECK LIST OF STATUTORY CRITERIA (ALLIANCE FOR PROGRESS) June I, 1967 

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

(App.-	 Foreign Assistance and Related 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 damage or destruction by mob action of U.S. property.
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4. 	FAA Section 201(d). Information and 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 States and its terims are considered
 
reasonable by both the Borrower and A.I.D.
 

5. 	FAA Section 251(a). Manner in which loan will promote 
country's economic development and contribute to the 
welfare of its people. 

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

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

Account has been taken of Brazil's adherence to the 
principles of the Act of Bogota and the Charter of Punta del
 
Este, and the 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.
 

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

This activity has been found economically and technically
 
sound (See the relevant sections of this paper).
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8. 	FAA Section 251(b)( ). 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).
 

9. 	 FAA Section 251(b)(4). Information and conclusion on 

possible effects on U.S. economy, with special reference 

to areas of substantial labor surplus. 

The 	 loan will finance the procurement of $41.2 million of 

U.S. equipment, and thus will have positive effects on 

the U.S. economy (See the Economic Section). 

10. FAA Section 251(b)(5). Information and conclusion on the
 

degree to which the country is making 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 goverment to
 

improve the climate for private enterprise. Press ad-


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. 

11. 	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.
 

12. FAA Section 251(b)(7). Information 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 idenbify-ing
 
exploitable natural resources. 

13. FAA Section 251(b)(8). iriLoration 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 capability of
 
Brazilian institutions. To the extent that these
 
institutions become effective in identifying economically
 
significant resources, the indirect effect of the project
 
could be to increase intra-Latin American trade.
 

14. 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 or their 
participation encouraged. 

15. 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 capacity. 

16. 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 cruzeiro
 
through measures to counter inflation should contribute
 
to the return of ca-oital invested in other countries by
 
its 	citizens.
 

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

The loan will be rppaid by the Government of Brazil. Terms 
are within BrazilLs cbpacity for repayment. 

18. 	 FAA Section 251( . Inwrmation and conclusion on 
availability of an application together with sufficient 
information and assu~rrices to indicate reasonably that 
funds will be used in an economically and technically 
sound manner. 

See 	 Engineering Section. 

19. 	 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 Latin America.
 

20. 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.
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21. 	 FAA Section 252(a). Total amount of money under loan 
which is going directly to private enterprioe, is going 
to intermediate credit institutions or other borrowera
 
for use by private enterprise, is being used to finance
 
imports from private sources, or is otherwise being
 
used to finance procurements from private sources.
 

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

22. 	 FAA Sectic'i 281. Extent to which the loan will contribute 
to the objective of at uxing maximnu participation in the 
task of econ!!ic development on the part of the people of 
the developing countries, through the encouragement of 
democratic private and local governmental institutions.
 

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

23. FAA Section'6Ol(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(di. Conclusion and supporting 
information on compliance with the Congressional policy 
that engineering and professional services of U.S. firms 
and their affiliates are to be used in connect ion with 
capital projects to the maximum extent consistent with 
the 	national interest.
 

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

26. 	 FAA Section 602. u.Qrmiion and conclusions whether 
loan will permit American small business to participate 
equitably in the f'urnishing 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 aa 
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 6o4(b2. Compliance with bulk commodity 
procurement restriction to prices no higher than the
 
market price prevailing in the U.S. at time of purchase. 

Will comply. 

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

Will comply.
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30. FAA Section 604(c). Compliance with requirement that 
funds not be used for procurement of any agricultural 
commodity or product thereof outside the United States 
when the domestic price of such commodity i. less than 
parity.
 

Not 	applicable.
 

31. FAA Section 611(a)(1). Information and conclusion on
 
availability of engineering, financial, and other plans
 
necessary to carry ou, the assistance and of a reasonably
 
firm estimate of the cost of the assistance to the United
 
States.
 

See 	Engineering Section,
 

32. FAA Section 611(a)(2). Necessary legislative action
 
required within recipient country and biasis for reasonable
 
anticipation such action will be completed in time to
 
permit orderly accomplishment of purposes of loan.
 

All necessary legislation exists.
 

33. FAA Section 611(b); App. Section 101. If water or water­
related land resource construction project or program
 
information and conclusion on benefit-cost computation.
 

Not 	applicable.
 

34. 	FAA Section 6>_:.(1. Compliance with requirement that
 
contracts for construction be let oi. competitive basis
 
to maximum extent practicable.
 

-Will comply. 

35. 	 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 currencies 
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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 ol this project. The borrower will 

be financing all local cost requirements with the 

possible exception of local engineering services which 

might be A.I.D. financed. 

36. FAA Section 619. Compliance with requirement that
 

assistance to newly independent countries be furnished
 

through multilateral organizations or plans to maximum
 

extent appropriate.
 

Not applicable.
 

37. FAA Section 620; App. Section 107(a) and (b). Compliance
 

with prohibitions against assistance to Cuba and any
 

country (a) which furnishes assistance to Cuba or failed
 

to take appropriate steps by February 14, 1964, to
 

prevent ships or aircraft under itsa registry from
 

carrying equipment, materials, or supplies from or to
 

Cuba; or (b) which sells, furnishes, or permits any
 

ships under its registry from carrying items of primary
 

strategic significance, or items of economic assistance
 

to Cuba.
 

No assistance will be furnished under this loan to the
 

present Government of Cuba, nor does Brazil furnishes
 
Brazil has
-assistance to the' present Government of Cuba. 


taken appropriate steps to prevent ships or aircrafts
 

under its registry from engaging in any Cuban trade.
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38. 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 commu.niGt movement. 

39. FAA Section 620(c). If assistance 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 wrhere the debt
 
is not denied or contested by such government or the
 
indebtedness arises under an unconditional guaranty given
 
by such government.
 

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

40. 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.
 

41. FAA Section 620(e)(l). 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 repudiate 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.
 

UNCLASSIFIED 



LNCLASSIFIED 

IANNEX 

Page ll of 14 

Neither the Government of razil nor any governmental 
agency or subdivision thereof has) on or after January 1, 

1962, nationalized expropriated, or seized, ownership
 

or control of property of any U.S. citizen or firm,
 

taken steps to repudiate or nullify contracts with such
 

citizens or firms or imposed or 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.
 

42. FAA Section 620(f); App. Section 109. Compliance with
 

prohibition- against assistance to any Communist country.
 

Assistance under this loan will not be furnished to any
 

Communist country.
 

43. FAA Section 620(g). Compliance with prohibition against
 

use of assistance to compensate owners for expropriated
 

or nationalized property.
 

Assistance under this loan will not be used to compensate
 

for expropriated or nationalized property.
 

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

procedures adopted to insure against use of assistance in
 

a manner which, contrary to the best interests of the U.S.,
 

promotes or assists the foreign aid projects or activities
 

of the Communist-bloc countries.
 

Assistance provided by this loan will not be used in a
 

manner which, contrary to the best interests of the U.S.,
 

promotes or assists the foreign A.I.D. projects or
 

activities of the Communist-bloc countries.
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45. 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.
 

46. FAA Section 620(i). Information on representation of the
 
country at any international conference when that
 
representation includc 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 against the U.S. or
 
countries receiving U.S. assistance.
 

47. FAA Section 620(k). If cinstruction of productive enter­
prise where aggregate value of assistance to be furnished
 
by U.S. will exceed $100 million, identification of
 
statutory authority.
 

Not applicable.
 

48. FAA Section 620(1). Cosideration 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 program for the specific risks of in­
convertibility and expropriation or confiscation.
 

Brazil has signed and instituted 3uch an agreement.
 

49. 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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50. 	 FAA Section 620(o). If country has seized, or imposed any 

penalty or senction 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 any penalty on sanction
 
against any U.S. fishing vessel in International water.
 

51. 	 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.
 

52. 	 FAA Section 621. Infornation 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 fi.r*a or firms shall 
contract in joint venture with a Brazilian firm to perform 

the 	required technical supervision and design work.
 

53. 	 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.
 

54. 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. 
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55. 	App. Section 106. If country attempts to create distinc­
tions because of their race or religion among Americans 
in granting personal or commercial access or othcr rights 
otherwise available to U.S. citizens generally, application 
which will be made in negotiations of contrary principles 
as expressed by Congress.
 

No attempts by Drazil to create distinctions because of 
race or religion among ;arericans in gronting personal 
or commercial access or other rights otherwise available
 
to U.S. citizens generally are hnown. If the Host Govern­
ment attempts to crcati such distiations, application will
 
be made in negotiations of contrary principles as expressed
 
by Congress.
 

56. App. Section lll. Compliance with existing requirements 
for security clearance of personnel. 

Existing requirements for security clearance of personnel
 
will be observed.
 

57. 	 App. Section ll2. Compliance with requirements for 
approval of contractors and contract terms for capital
 
projects.
 

The 	loan agreement will so stipulate.
 

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

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

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

Not 	applicable.
 

60. 	 App. Section 401. Compliance with bar against use of fuds 
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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ELLTROBTRAS
 
Centrais El6tricas frasileizas S.A.
 

Circular No. 005/67 Rio dc Janeiro, April 24, 1967 

Agency for International Development 
A.I.D. 
Av. Presidente Wilson, No. 147 
Rio de Janeiro, GB 

Dear Sir: 

We wish to infori you ithat by decision of the Executive-
Directorate of KUETROLMA under the Decrce io. 60.550 of 

10/3/1967 the Administrative Council of Funil and Santa Cruz 

transferred on April 14, 1967 to Ccntral El6trica de FU-iHAS 

S.A. - FUPNAS - the rights and assets associated with the 

concession and authorization for the 3?unil and Santa Cruz
 

and have, therefore, closed its associated activities.
plants, 

We appreciate the cooperation received from you without
 

would have not been able to present to the Directorate
which we 

of ELETROBMAS these positive results.
 

Sincerely yours, 

/s/Eng9 Origernes da Soledade Lira 
Presidente da Junta de Administraqgo das 

Obras das Usinas de Funil e Santa Cruz 
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Central Elftrica do Furnas S.A.
 

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

Mr. Louis V. Perez 
U.S.A.I.D.
 
Rua Melvin Jones, 27 - Rm 2501
 
Rio de Janeiro, GB 

Dear Sir: 

1. Among the various companies controlled by ELETROBZA:, 
was included the Companhia Hidroel6trica do Vale do Paraiba 
(CHEVAP) created in 1960 for the purpose of constructing a 
thermal electric plant in the locality of Funil, on the river 
Paraiba, with the capacity of 210 W, approximately 160 km 
from Rio de Jemeiro. 

2. In 1961, CHEVAP received authorization to construct a 
thermal electric plant of 150 NW in Santa Cruz an the outskirts 
of the city of Rio de Janeiro. 

3. These two combined electric facilities would ensure the 
state of Guanabara the addition of generating capacity of 7)60 !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 ELETROLPAS from the 
American and Foreign Power Group, it was decided that CHEVAP 
should be absorbed by one of the companies of that group 
which operated in the area, that is, the Comparhia fLrasileira 
de Energia Eltrica (CBEE), or otherwise by FU IAS, Vhose 
transmission lines to Guanabara were already under ccnstructii 

4. Consequently, it was resolved that CHEVAP would disappear 
as a company and that the works already under construction of 
these electric plants would be transferred to the federal 
government and placed under the provisi-al administration of 
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ELETROBRAS. Considcring, however, the financial and 
administrative difficulties attendant to CJZZ absorbing 
CHEVAP, ELETROBRAS finally decided that these projects 
should be incorporated in'o Ve.JiAS yste 

5. As a result, the frderal dc.r-e No. 60.35o of rarch 10, 
1967, published in the Official 'iary on the 14th of 2,arch, 
here annexed, detemiac;C wrcng other things that: FUPMS 
should be given the charter on concesoiorA for the FUNIL 
plant; FUMTAS should be u.:o -'zed to co.. pice construction 
and operate the theral electric planz at Saruta Cruz and 
that all assets and Liab.*U.-tis oA' these two plants should 
be transferred to I4JiAS. 

6. Having in mind the abo, , on the 1 of April 1967, the 
transfer of assets and installations associated with the 
aforementioned constructions was effected to FURNAS from 
ELETROBAS and reference was made to the federal decree cited 
above. 

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

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

Sincerely yours, 
CENtML ELETRICA DE FURNAS S*.A 

/s/ John R. Cotrim 
President 
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as well as one U.S. bid from Westinghouse. General eetric 

.. " failed to bid as they< believed a U.S.. firm could not be
competitive on basis of the type of speciications
 

favored European companies. Westinghouse submitted a 
competitive price partly by ignoring the European standards 
and proposing a unitized design with a somewhat higher 
rating, and by citing possible A.I.D. financing terms. 
Westinghouse included in its turnkey proposal all imported 
equipment and project mnagement. Engineering designs would 
be performed by the U.S. firm of Biggs and Hill; civil 
construction would be by the Brazilian firm of Christiani 
Nielsen; and the erection by ZBE, all three working as sub. 
contractors to Westinghouse. Westinghouse suggested that 
A.I.D. financing be considered. The Westinghouse proposal 
vas considered the best offer subject to obtaining th-' Ao.D." 
loan. 

A.I.D. required a better project study since available 
studies by CHEVAP consisted primarily of engineering designs 
and bidding specifications. In their role as representative 
of CHEVAP, and at CHEVAP's request, Westinghouse prepared and 
presented to A.I.D. a project study dated December 3,1962. 
It proved to be of lmited content. 

Early in 1963 the Gov.lart government took~ steps to chang~e 
the management personnel of CHXVAP and place their own people 
in the positions,* They succeeded; and since the signing of 
*the rLoan 'Agreement, on October 9, 1963, CHIEVAP had five 
changes in management,
 

A.I.D. required an independent engineer for 
engineering services- CHEVAP contracted Sanderson and 
Porter of New York to provide these services. The contract 
required one mn/year per year of technical supervision 
together with home office back up for the duration of the 
project. 
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' ; to take ovr contractorls responsibilities for which they -;,
 

• . ~Westinghouse: soon found'they were utnable to perform on,,. 7
 

i:"ii: i:a strictly tune u a .,:,i
: ai olgladtxproblems. ,As -­
t'... "{ "r result) the Chistiar -Nieioen and EBB sub-contracts .were .'
 

changed to directcontracts with CHEVAP, There were crossL, : '
 

claues in the contracts making Westinghouse responsible "... ,
 

,•for the qualiy and scheduling .ofthe work of the other•,, -:,
 

...' contractors.:. The A.I.D. loa ', ,..
 

" € 


: 'two provided only the,foreign _/.: 

exchange costs of .theproject which covered the Westinghouse ­
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...Although not financed by A.I.D.,I USAID reviewed the C rini-

~~~Nielsen and EFM contracts ,;forcontentpi scope and responsibili.%,. ;i'­
: 77!'':....7c;:7.!r]:: rom;i.;;,f ;'+',7. -C ,,APL nz7,:Ton'::'- 73c' ,'M t7While:- they satisfactorily,the very b-g;nnin; + covered77, the7.EVorprojecti requirements7 sisted7 i,,",L7;:;7 t7 -' 

" 
 condition- they fel7;; !{7 '+' " 
:-,7.,i ,;]any7 CHIVAP group neveri maaed i.:: ' 7 :,"{ ity'.!.r i:"r';]7,7:: 'Ithe !-7-77, :E, "re77:!- t;:~ltotheirachievei i direct,:!_ ;i: a coordintedaut:ho; 't r' - ; ; ':. 

~~~project effort,< . ...-­

; .CHEVAP weakened nuch of the Westinghouse responsibil-ity; ..- i:"
 
,


•..for managing thetwo construction contractors and undertook ' ,7..


, ,, :the'localprocurement themselves, Thi}s they,attempted to ' ! ,• ;. - !
 

-;:,,',;ment was the majorreason for the delay,of the project along :ii :
 

.. ; 4 '
L.:i .':Nei-lsel w'as'handicapped by.CHtEVAP engineringl decisimis and slow 


";;:<:t , •The Westinghouse equipment was delivered on time, but . ­
,:<!'<.):'.t.he project wasa ;<.,.
year away from having the"plant •civil work :.... /
 
717 =:r;7;7::;a!1dvan'cedl to,a po;int.whiere the• equipment: shouldbe: eeced.:{, :+.T ;:<.7; 7•.
 

: ':" :i, ;7777t:,
'
 : !:' : <i"i f::;tUnderLthe iterms of.the Westinghouse contracto,:a substtial 
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a result, CHEVAP has been pay ng inter'< t as the funids 
disbursed (about ten miLlioxi dollars) for cquipment a year 
in advance of its instalation. 

Finally con Ution,,; tccvrnc ,c.. criticil that the GOB, 
through EETROB.AS, tool- over Santuo C,.uz and Yu'il and 
appointed a Junta to ;:ir* ge 'Thc project. This proved only 
partly successful, but it nrovicde makingpUi for deci&ion 
and coordination prev ,or: 'J:, lc nz. 'he Junta has since 
been dissolved and the i. ct turned over to FUTEAS for 
completing anid operation. 

hile the A.I.D. l.; i di :;em tz were closely 
supervised, the local currency dizaburi;,ien!tc -re not. CEVAP 
could never seem to cope with accounting and budgeting. This 
always appeared as a deficiency in the A.I.D. quarterly 
report and accounts in Eost part for the delays in reporting. 
It is believed that a considerable pcrt of CIEVAP's overhead 
which should have been charged to their Funil hydroelectric 
project may be charged to the Sanita Cruz thermal. 

While the project is about 18 mcnth5 behind the 
original schedules, the delay has not caused serious dislocations 
in power planning, progranming or needs. 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 corpletion. Also the frequency 
conversion of Guanabara has not kept up to the unrealistic 
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 January, it would 
have been of great value and ight have scrved to accelerate 
conversion of much of the industrial area. 

As the project nears completion, in spite of many set 
backs and dnidifferent managcamt, it i- a fine power facility 
that will serve a vital need. Under the control and manageien 
of an experienced organization such as FUV1AS, the project can 
be expected to serve its purpose in a creditable manner. 
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A. SANTA CRUZ THERMAL SITE SELECTION 
Juna 1, :1967 

Plant Site 

* .. 

The proposed project will be built as an addition to 
the present 160 MW thermal plant. The plant site is located 

in the vicinity of Santa Cruz in the extreme western part of 

the state of Guanabara. It is on the S'.o Francisco Canal 

near the Bay of Sepetiba. The site has been developed for 
future expansion and many of the plant administrative and 

service facilities which exist are adequate for supporting 

additional'units. 

" 

Rail connections are nearby and shallow draft barges 

could be brought adjacent to''plant site. Dredging would be 
required for large draft vessels. 

S. Cooling water for the plant is taken from the"So Fran­
cisco Canal through a screen pump house and discharges into 

the Santo Agostinho Canal across the-site &_The first stage 
plant was originally designed for coal Wfiringaawell -as 
oil. Sufficient area was included for coal storage and 
handling. 

f 

The original selection of this site was somewhat in­

fluenced by the possibility that a steel plant (COSIGUA) would 

be built in the vicinity and that the two enterprises could 

share coal storage and handling facilities.*After the 

thermal plant was started, it became apparent that the steel 

plant would not be built in the foreseeable future. As 

coal was uneconomical for fueling only the power plant, the 

fuel was changed to residual oil. 

-,While the site had many attractive features it had one 

fault. The subsoil conditions were not the best. However, 

an adequate system of Franki piles were driven and results 

so far indicate they form satisfactory foundations for the 

plant and equipment. The major problem with the piling 

'was that the construction contract; permitted pile 'driving 

at a leasurely pace so the contractor used only light equip­
ment which dragged out the job of pile 'driving. 

" ' ' 'V! < : l;, . i -; ' < V, .. . ;i" 
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About one year ago Sundcrson and Pcrter -was asked to
 
make 	 an analysis of various sites to determine if f'urther 
expansion of thermal power should be an extension of Santa
 
Cruz or at another site. Twc other sites were inve.;tigated:
 
Ponta do Lagarto, appro:<imately 10 riles noith-iuorthwest of 
central Rio, and Il]a Born Jesus, the caslern end of the 
island approximately 4 dl.cs northwest .of central Rio. This 

.last site became unavallabl z,; the study vas corfVined to the 
first two. There were no ooher' sites as promising as these 
available.
 

Both sites were -tuiie6 in detail, including preliminary
 
plant and site layouts including extensive soil investigations.
 
It was the engineers conctu; Ion that all factors considered,
 
the Santa Cruz site was preferable for the thermal addition.
 
Among the factors considered were:
 

a. 	 The first stage of Santa Cruz will have a trained
 
operating staff amounting to about 120 men. This
 
will only need to be slightly increased in the
 
order of 25 persons 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 transmission interconnection
 
of the plant with the Furnas 345 Kv Jacarepagua
 
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 facilities which require none
 
or only modest enlargement of such items as
 

Administration and service facilities
 
Circulating water system
 
Fuel oil handling
 
Air supply
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Fire protection
 
138 Kv substation
 

In addition to the above factors the development
e. 

of a new site would increase the plant 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 interconnected nature of the system 

to which the Santa Cruz plant will be connected, it should 

be theoretically possible to add this thermal capacity "t
 

other locations outside the State of GuLnabara. Consider­

ation was given to a mine-mouth plant in the Santa Catarina
 

coal fields, for example. However, as the primary purpcr 

is to complement hydro, its average load factor over the life
 

of the plant will be low and this type of capacity should be
 

S~o Paulo has the 400 MW Piratininga
near the load centers. 

Thermal Plant for similar service. 

The CAIAMBRA study also supports the installation of 
This minimizescomplementary power near the load centers. 


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
 

Santos would all these requirements,Rio de Janeiro or meet 
Of the two, Rio is further from the great inland hydro 

resources. Consequently, the next installation of oil-fired 

steam power would effect a maximum saving in transmission 

line costs if located near Rio de Janeiro.
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MINISTRY OF INES AND ENERGY 

uder the authorization conferred 
THE MINISTRY OF MINES AND ENRGY 

item 9, of the jAegulation approved by 
upon it by Article 5, 
Decree No. 57810, February l, 1967, published in the Official
 

Diary of February 17, 1967.
 

Considering the nccc sity of effectuating 
a change of
 

-whole and considering that
Ghe country an. afrequency ifithin 

50 cycle systems are operated in certain 
localities of the
 

State of Guanabara, Rio de Janeiro, Espirito 
Santo and Rio
 

Grande do Sul;
 

Considering that the National Council 
of Waters and
 

Electrical Energy by its resolution 
No. 2999 of March 24,
 

1965 has already considered this 
question;
 

Considering the convenience of delegating 
to ELETMOBRAS 

the duty to promote and accelerate 
the conversion of
 

frequency;
 

Considering in addition, that the responsibility 
in the
 

contribution of electrical services 
should fall unequivocably
 

to the electrical companies in their 
areas of concession;
 

in the
 
Considering the opporturL.ty 


industrial establishments of making 
whereever possible
 

besides the resultant modifications 
of the new frequency,
 

to improve the power factor and to 
augment productivity.
 

Considering as well the convenience of 
maintaining and
 

expanding the collaboration of private 
and government entit.cs,
 

federal and state, of technical and 
financial nature, for
 

the completion of the above programs, 
it is resolved:
 

To designate ELETROBRAS as the Technical 
and
 

I -

Financing Organ for the coordination 

of frequency conversi .
 

programs.
 

II - To authorize ELETROBRAS to make contacts 
and .
 

agreements wdth private and government 
entities both federal
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III - To attribute to the Concessionnxies the 
responsibility for the elaboration and carrying out of the 
frequency conversion plans.
 

/s/ Jos6 Costa Cavalcanti 
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Fuel Supply4 
There are two sources of fuel for steam plants in Brazil,, 

Ufuel oil and coal. Fuc.l oil is produced locally from indigenous and 
imported crudes. Coal is avallable in Brazil's three southern states 
and could also be imported from the USA. Fuels as well as power come 
under the jurisdiction of the Ministry of Mines and Energy. The first 
stage of Santa Cruz Thermal Plant was originally intended to burn coal 
as a means of reducing the large accumulation of steam coal. Early in 
the' implementation state of the project it iwas found that burning coal 
could not be economically Justified so the plant will be fueled by.,oil. 
However, because the miningineetinBalcoiueoprsfr
 

--burning coal in steam plants),w fel ina icinotnue prssfor
 
--,ionasffets .
t heSantla Cruz plant was warranted 7
 

Coal ' ' -414: .: ! : j ;: . .i: :"' Y:k .' ° i :!/ " •: ' • 
' 

G !: ? , •, f- : : ' : / ) : L .: • •.; •. , 4 : • : : . ' /; • > " -': d •>-;') 
- '4 .d : . , .: : ; ' : , .'.: : , L " : 1 1 ! /1i ' i : ; . !w " ? • ,' -: : . ,, ,':O , ; ' .: . :, ilThe coal mined in 

' : 

Brazil is primarily to supply metallurgical 
4 coal to the Fteel industry with steam coal produced as a by-product. 

, !!:;!i ,:L.;:/ ii ,::: :i.' ;: :: :! fThei i!. coal -in Brazil i i!is , :?i :l ;P! ! iS i :. i. i • ': - -: .:'.i:> _. ! :.1 i-' .- L,! :-! ! ! i .':a very low quality with high adi content and lowK 
"44 >- . _, ' , , , . : . - : • - . ' ' , - ) : , / : , : : ' f ' : k " O : , ' . 4 D - :calorific, : ", L , :;/ value.: " - , - h , ( I !/ , , .• 4 ,. ' : • • . . : ' , ; . • . ,,1h '. :': : - ' , • , . ! : 

Originally by-product coal was used by the railroads but 
-' 'since diesellization of the railroadsihere is little market for this 

coal. With the increase in requirements -by the industry,
-meta...irgical 


* the amount of this by-product~ coa.l isincreasing and the stock pile is
 
. , , growing larger.. Insofar as the by-product coal is concerned, there is 

no additional cost. to Brazil and it can be considered as available free 
of charge in the stock pile.*4, 

The price that coal could comrmand frin the power industry
wouldi only equal the cost of power deie' t1 the load center by.
hydro or oil-burning steam plants, less the annial fixed charges and 
operating costs ,of the coal fired plant and is socae.Jtransaission .',! 

- . lines. Any higher price would involve a stubsid , paid- by te powx*r, in.,. 
-dustry -in support of the mining indusliiy. 

*CANAMBRA made a comprehensive investigation-of Brazillz coal
 
4 i -steam
resources and costs., Relative, to plant operation they coacluded
 

- .that use of coal fueling for the 160 MWI Santa Cruz thermal-'plant -in 
4complementary operation with hydro would result in an increase of !JS$1.66 

-. ­/UNCLASSIFIED 
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in annual cost per Kw of firm power in ccrparison to oil firing. 
This is based on c-il free of charge of the site. The abcve excess 
cost is due principally to the tran'portation charges, amortizing
 
investment in coal handling and burning equipmcnt at the plant and 
increased personnel expenses.
 

In the case of priyary stcamn coal obtairned from a hypo­
thetical optimum mining operation the excesj cost is estimated to 
be US$6.74 per metric ton at the wine. Since steam power derived 
from free by-product coal cannot coffpete with fuel oil it is evi­
dent that power from primary steam coal would be even less compe­
titive. 

Oil
 

Brazil relies on imports for about two-thirds of its petro­
leum requirements; however, it has not had to import fuel oil in re.. 
cent years because the demand has been supplied from loca. refiieries 
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 Decree 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).
 

PETRORRAS is prepared to supply the requirements of the Santa
 
Cruz Thermal Plant including the 400 IMW 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 rofinery 
at Duque de Caxias refinery is estimated at 4,760 cruzeiros per r..­
tric ton which results in a delivered cost of 64,592 cruzeirocs pr 
metric ton. This is equivalent to 69.2 V 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 averaiges 
about 30 trucks a day delivering about 450 tons of oil. This oper­
ation appears to be performing satisfactorily. 

UNCIASSIFIED 
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PETROBRAS has agreed to deliver thc rcquircrentz of 

the Santa Cruz plant by truck. This will require between 

26 and 83 trucks per day depending on normal or ma;imum 

operations. B_:scd on Volta RIconda operation, this appears 

feasible. Trucks are obtained by contracts with trucking 

organizations.
 

However, there is a serious question o whethcr this 

would be feasible for servicing Sainta Gru,; e-[th -;he addi­

tional capacity. It is eoti'sated that for ,ormal operations 

about 160 trucks a dey .uZd be required. At full operation, 

as would be expecred durinC dry; periods, tE., number would 

increase to 288 truchs a Jay. This is irractical, so some 

other scheme is required.
 

There are two possibilities, a pipeiine or barge syrstem
 

from the refinery. The feasibility of a pipeline wil prC,­

bably depend on joint use with another large consuaer such
 

as the Volta Redonda Steel Plant. 
Because c' 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 engineers recommendationz
 

will be the basis on which Furnas will negotiate a firm ftel
 

supply for the second stage.
 

PETROBRAS could not be expected to enter into a firm
 

agreement for deliveries to begin four to five years from
 

today. Conditions may change to make one arrangement more
 

It is felt that a firm
beneficial to Furnas than another. 
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The price of fulusdi the feasibi.lity study is 
based on truck delivery. Even though the method is im­
practical, the cost is conservt.ve and can be used for 
economic and cost: studies. The cost of delivering larger 

" " bulk amounts of fuel by other mezvis wQuld be expected to 
be l.ess on a cost per illon BTU basib. 

The borrower will be required to have their project 
enineer undertake a study to determine the best err"ange­
ment'for fuel delivery. An amount of $1,000,000 in local 
costs are included to cover partial financing by rurnas 44 

of fuel oil delivery facilities for either itself or 
PEMOBB.. 
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PETROLEO IASILEIRO S.A. 
Departamento Comercial 

Rio de Janeiro, 27th/Apri1/967 

Central Elftrica de Furnu ' A 
Rua Sgo Jos6, 90 - 59 andsa. 
Rio de Janeiro, GB 

Attention: Dr. FlAvio H. Lyr 

Dear Sir: 

We wish to confirm by this correspondence air verbal 
understanding regarding the possibility of P.TifOZdAS 
constructing a pipeline from the D. de Cwd.as refinery to 

the Santa Cruz Thermal Plant in order to supply the plant 
with fuel oil upon ccmpletion of the planned construction 
of the 560 M 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 is expected to come into
 

operation. The financial provisions for the execution of this. 

undertaking will be the subject of future discussions. 

Sincerely yours, 

/a/ Emerson Serbeto de Barros
 
Superintendente Geral
 

do
 
Departamento Comercial
 



: '. / + : ._ ":' 4-L x..44./-4 


Pag 144 ! 4 

. -,/ > b , , :- ;. .- : / , : 4.. . .,. .. 4 

'4+ 

.,Allocation of FUkNAS Market Areas 

CANAMRA divided the South-Central region into market 
nd sUb-areas.ueas Serving each area is a smal number of' 

companiesIas be xl aasuned that the main company oper~at-. 
ing each mprovide the fture increments of 
l.oad growth. Using CANAMBRAs median forecast for peak 
requirements for the South-Central Region, Exhibit', D was 

prepared to show the allocatlon of load to the dominant 
companies in each market oea, Similarly, Exhibit E wa 

44 

ws 

4 prepared to show the allocation of energy requirements to
 

these companies. "
 

Some or the compp es operating in the Soutb-Central 

= region do not intendt d new generating facilities to 

their systems, 	 while install some generating 
not to meet!.their .i- • facilities but of sufficient magnitude 

4
load requirements. 

4-
It is clear then that these companies will have to 	 J 

cover their deficiencies by purchasing power from bulk 

suppliers. FURASM, as a bulk supplier will have its market 

formed,in this way, absorbing the load growth incremnts of 

the companies in its area of influences 

-During 1966, FONAS started negotiations for the sale 

of electric power with these, companies. A long term contract 
with CEKIG was 	signed in 1966. Long term contracts with the 
other companies are expected to be signed in 1967. The
 

firm for 20 years in order to insure the
contracts will be 

. 44 sale of all energy from 1967 to the end of 1987.
 

The market for which FLJRNAS will be responsible is 
composed of the requirements of each of the following 
companies:444 

4C=NG 	 4 
-- -1. 

company has preference for use of 50 percent of 
4, - 4-This 

"theRUEN4 plant production. CMG has an adequate expansion
-
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program to suppily ir.s mrarXj t c c.sion after hiv:ng contract­
ed in 1966 for the following dcL"fLnds from ZJfPIAS: 

1967 30 MW ]971-w £80 
1968 
1969 

100 Mil 
200 MW 

.L ..)72 
1973 4co LnW 

1970 250 Va 1974-1975 4.0 i0w 

2. SZio Paulo Light
 

This compruly contjct) ;i b ;'Jj;',NS for a demand of
600 MW in 1967. It it w,tiiAXa.ed that S-.o Paulo Light will 
depend on 'UiAS to stur I,- orly 25 percent of its future 
increments of load, witn the r--aainin requirement absorbed 
by Centrals Eldtricas de U1o Paulo (CioP). 

3. Rio Light
 

FURNAS is the o;ly bulk supplier connected with this 
utility. The Furnas-Guanabara 545 KY transmission line is 
scheduled to be completed by the end of 1967. Rio Light

contracted with FUINAS for the supply of 150 MWU 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 frequency of 60 cycles will be idopted
 
for generation and distribution of electrical energy
 
throughout the country.
 

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

This company is, like IU1CW,3, a rubsidiary of EL2ROBAPw. 
There is no program for i'uture expansion of gencratfii facili­
ties other than the extension, currently unddr constri.cticn, of 
the Peixoto plant. As mcntioned p'evioLly, the output of these 
new generating units will be delivered to the FUPINAS transmission 
system and FUIJRAS will negotiace the scole of this power. The 
contracted demand for 3.967 is 50 ie and FUiA.1 will have to 
assume the total annual incrxements of load growth in the CPFL 
area, 

5. CBEE 

FUPAS through the 1,rras-Guanabara transmission line 
is the only bulk supplier connected with 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 1967 is 42 MW. 

6. CELF 

Preliminary negotiations have established a program of
 
purchase from FIJRNAS as follows: 

1967 
1968 
1969 

lu MW 
15 MW 
20 MW 

1970 
1971 

25 MW 
30 MW 

Since CELFts concession area has no economical bydro
 
sites to be developed, FUTNAS must supply all of its annual
 
load increments after 1971.
 

7. CCBFE 

Cia. Central Brasil de Frqa Eldtrica contracted with 
FURNAS for 15 MW in 1967 and 1968, 30 V-Wd 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 1973. After 1973 FUNAS 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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M0E40RAflJM OF CONVMAION 

Date: April 28, 1967 

Time: 5:00 pm 

Place: Office of the Minister of ines and Energy-

Present: Minister Jos6 Costa Cavalcauti - Ministry of Mines 
and Energy 

Mr. Henrique Cavalcanti, Executive Assistant 
Mr. John Cotrim, President of FURNAS 
Ir. 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 )
 

Subject: Santa Cruz Thermal Plamt Addition 

This meeting was requested by Mr. Perez to put before the 
Minister three issues concerning the proposed A.I.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 additional 60 cycle power which will 

result from the operation of Santa Cruz stage one (160 N4) and 

the completion of the FURNAS transmission line (making available 
300 MW) might exceed the capacity of the Rio distribution syztem 
to absorb this increment. Looking further ahead, he indicated 

that A.I.D. would require assurances that the frequency conver'ion 
would keep pace with future 60-cycle additions, notably Santa 
Cruz stage two (400 MNW). 
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The new Minister was well acquainted with this problem

and has already taken measures to s.V:cd conversion. Dr. Leo
 
Penna, now Technical Director of ELETOBRAS, 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 issuedI by the h:.nistry in April 
(included in Annex II) irNfmy establishes responsibility
 
for the overall coordination of the program with ELETROBPAS
 
and authorizes it to deal directly with the concessionaries. 
Moreover, the Portaria kpcifies unequivozabiy that the 
concessionaries shal"l have the job of'scheduling and
 
implementing the technical details of the plan. 

The Minister stated that ELETROBRAS was 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 Syste z 

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 via 
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. iiiqorted components, such as pumps, be required. 

The Iiin;iater 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 (similar to Mascarenhas) to provide 
for the timely granting of tariff adjustment applications. 

The Minister was in accord with the suggestion. 
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L1OAN 	AUTHORIZATIT 

Provided from: Alliance for Progress Fund 

Brazil: Furnas (Santa Cruz Thermal Plant Expansion) 

Pursuant to the authoritr vested in the Administrator, 

Agency for International Dcvclopment (hereinafter "A.I.D.") by 

the Foreign Assistance Act of 1, asa .tcQd, and the delega­

tions of authority issued hrevdr, i hereby authorize the es­

tablishment of a Loan pur.saant to Part i, Chapter 2, Title VI, 
de Furnas
Alliance for Progress, of said Act to Ccntral Electrica 

S.A. - "FURNAS" (Borrower), of not to excecd forty one million 

two hundred thousand dollars (U41,200,O00) 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 and incidental training) related to the construc­

ion and placing in operation of a 400 M, addition to the present 

facilities of the Santa Cruz Thermal Plant located in the State 

This 	project is to include the installation of two
of Guanabara. 

200 MW turbine generators, a swritchyard, a 132 KV substation
 

extension, inter.nnecting transmission circuits and associated
 

system improvcunnts. The Ioan authovdLzed herein shall be subject
 

to the following terms and conditions:
 

1. Interest and Terms of Repayment
 

(a) 	Borrower shall repay the Loan to A.I.D. in United States
 

dollars within 20 years from the first disbursement under
 

the Loan, including a grace period of not to exceed five
 

(5) years. Borrower shall pay to A.I.D. in United States 

dollars on the disbursed balance of the Loan interest of 

six percent (6/p) per annum. 

If prior to the end of the grace period the Government
(b) 

of Brazil ("Government") so elects, the Borrower shal.
 

fulfill its dollar obligations under the Loan by payi ng 
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to Government in currency of Brazil the equivalent,
 

determined as of a time and in a manner satisfactory
 

to A.I.D.f of the Unite. States dollar payments pay­

able to A.I.D. under (a) above, and
 

Government shall pay to A.I.D.:
 

(i) 	the equivalent in United States dollars, deter­

mined as of the timc and in a jianner calculated 

to obtain repayment of all dollars disbr.sed 

plus interest, of all amounts paid to Government 
as follows:
 

a. 	 all intercest iJmnedi tcly upon receipt subject 

to Govurnrment's right to retain all payments 

in excess of one percent (1%p) per annum during 

a grace period of not to exceed ten (10) years
 

from the first disbursement under the loan 

("Government i-ace period") and all paveents 

in excess of two and one-half percent (2-1/2%) 
per 	annum thereafter.
 

b. 	 principal within forty (40) years, including 

the Government grace period.
 

(ii) 	 interest in United States dollars of one percent 

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

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

thereafter on all amounts of outstanding principal
 

paid by Borr'grer to Government from the respective
 

dates of such payments of principal. 

.	 Other Terms and Conditions 

(a) 	Eletrobras (Centrais Eletricas Brasileiras S.A.), a cor­

poration of the Federal Government of Brazil, will ::'­

nish a guaranty, as co-obligor, of the indebtednesc and 

obligations of Furnas to A.I.D. under the Loan. .. Such 

guaranty shall also include an overrun commitment.
 

(b) 	 The Government of Brazil will furnish a guaranty as ,o 

the indebtedness and obligations of Furnas to A.I.D. 

under the Loan. 
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(c)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 contracts.
 

(d) 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 Loan shall have
 
-their origin in the United States of America or
 
Brazil.
 

(e) Prior Government of BraziJ 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 disbursements for engineering services.
 

(f) The Government of Brazil shall agree, that rate adjust­
ments shall be permitted, if and when necessary, to
 
assure FUBINAS 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.
 

(g) The GOB shall agree to expedite the frequency conversion
 
program 4.1 Rio de Janeiro, taking whatever measures are
 
necessary, including financial assistance, to assure
 
the timely utilization of 60 cycle power as it becomes
 
available.
 

(h)As a condition precedent to disbursement for other thaft
 
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.
 

(i) Such other terms and conditions as A.I.D. may deem
 
advisable.
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MEGAWATTS 

1980COMPANY 	 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

CENTRALS ELETRICA DE MINAS GERAIS () 30 100 200 	 250 280 300 400 450 450 450 450 450 450 450 

755 810 869 933 1001 1076 1152 1233 1321 1416 1518SAO PAULO LIGHT (*) 	 600 647 699 

150 264 389 526 635 751 876 1011 1156 1303 1503 1699 1908 2139RIO LIGHT 


517 601 688 781 878
CIA. PAULISTA DE FORCA E LUZ 30 69 110 	 154 206 259 316 375 438 

125 141 159 179 201 224 249 276CIA. BRASILEIRA DE ENERGIA ELETRICA 42 54 67 82 95 109 

53 65 79 96 114 133 158 178CENTRALS ELETRICAS FLUMINENSES (".) 10 15 20 	 25 30 41 

CIA. CENTRAL BRASILEIRAS DE FORCA ELETRICA (Is) 15 15 30 	 30 50 50 50 54 58 63 68 73 79 86
 

2379 2753 3097 3416 3760 4170 4588 5041 5525
TOTAL PEAK MW 	 877 1164 1515 1822 2106 


1327 1499 1734 1951 2152 2369 2627 2890 3176 3481
TOTAL ENERGY AV MW 	 553 733 954 1148 

(')CONTRACTED VALUES WITH CEMIG
 

(") 25 PERCENT OF SAO PAULO MARKET INCREASE
 
() ESTIMATED VALUES UP TO 1971;FROM 1971TO 1980 FIGURES INCLUDE MARKET INCREASES OF ITS AREA OF INFLUENCE
 

OUTSIDE THE SOUTH CENTRAL REGION; GROWTE RATE ASSUMED SIMILAR TO THAT OF COMPANIES WITHIN THE REGION
 

) CONTRACTED VALUES
 

PEAK AND ENERGY REQUIREMENTS-

MEDIAN FORECAST-FURNAS MARKET AREA 
CENTRAL ELETRICA DE FURNAS S.A. 0 

PLANT FEASIBILITY STUDY 

SANDERSON & PORTER. INC.
 
MtL vol 
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AVERAGE MEGAWATTS 

1967 
C967 

1968 

1 
1969 197 

1969401.7 
1971 

974 

19 1 9 1974 

435.7 7179 70396 

1975 1976 

557 1 

1977 

606.9 

1978 

6596 

1979 

715 1 

1980 

773.8 

CIA. PAULISTA DE FORCA E LUZ 

CIA. NACIONAL DE ENERGIA ELETRICA 

CIA. HIDROLETRICA DO RIO PARDO 

SAD PAULO LIGHT 

USINAS ELETRICAS DO PARANAPANEMA 

TOTAL SAO PAULO 

CENTRALS ELETRICAS FLUMINENSES 

RIO LIGHT 

CIA. BRASILEIRA DE ENERGIA ELETRICA 
LOCAL SYSTEMS 

263.6 

4.9 

80.0 

1436.9 

103.1 

1888.5 

37.5 

663.5 

74.9 
0.9 

287.1 

5.2 

89.4 

1571 4 

115.1 

2068.2 

44.6 

735.5 

82.0 
1 0 

313.7 

56 

99.6 

1718.5 

128.9 

2266.3 

51.4 

817.0 

89.8 
1 2 

338.0 

6.0 

111.4 

1880.1 

144.1 

2479.6 

61.6 

904.6 

984 
1.4 

... 

369.19 

6.5 7.0 

12.:.2 138,5 

2026.9 2185 .0 

159.8 1177.6 

2686.5 2909.89 

66.2 71.4 

977.0 10485 

106.0 114.2 
1 6 1.8 

. . ... ... 

7.5 

1544 

2355.9 

197.0 

3150.5 

77 1 

11286 

122 9 
2A1 

. 

tI 

8 0 

172.0 

2540.2 

2197 

3410 6 

8. 3 

121,.C 

132 5 
2.3 

.-

1 

j 

8 6 9.3 

191.6 2108 

2739 5 29,3 4 

242.5 26F6 

3691 8 I3989.2 

39,8 97 4 

13078 14152 

142.Ai 153 1 
226 1 29 
.... 

10 1 

232 1 

3162 5 

2918 

I430 AI 
108 

1531 5 

165 7 
3 3 

109 

255.3 

3398.6 

329 9 

4654 3I1 

114P 

16576 

178 6 
3 6 

7 

17 

2810 

3652 8 

365 

5026 14 

124.5 

179A0 

92 6 
1 9 

1r 

1215 

309.1 

3026.0 

405.2 

5426.63 

1354 

1941.2 

207 6 
4 3 

TOTAL RIO AND GUANABARA 

CENTRALS ELETRICAS DE MINAS GERAIS 

776.8 

545.5 

863.1 

623.6 

959.4 

711.0 

1066.0 

809.5 

1147.8 

898.1 

1235.9 

993.9 

13307 

1097 3 

1433 1 

1210 0 

T 1542 8 

1333.7 

1669 

1414z 

1806 3 

1564 5 

1954 6 

1692 

2115 0 

18304 

2238 5 

1977 1 

CIA. FORCA E LUZ DE CATAGUAZES 

TOTAL MINAS GERAIS 

16.5 

562.0 

18.1 

641.7 

19.9 

730.9 

21.7 

831.2 

24.4 

922.5 

27.2 

1021.1 

305 

1127.8 

33.2 

1243.i i 

37 

1371,2 

43 4 

1486.3 

450 

1609.5 

490 

1741 7 

53 2 

1883 L 

57.6 

23.4.7 

TOTAL SOUTH CENTRAL REGION 3227.3 3573.0 3956.6 4376.8 47568 5166.8 5609 0 6086.9 6605.8 7144 1 725 83506 10247 97498 

ENERGY REQUIREMENTS -MEDIAN 

SCUTH CENTRAL REGION 
CENTRAL ELEIRICA DE 

FORECAST 
OF BRAZIL 

FURNAS S.A. 

-. 

t 

PLANT FEASIBILITY STUDY 

SANDERSON & PORTER. INC, 
off" o2c 
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W.00000 150000' 
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SubToal 

17,-G . 24I.o 4. 



UNCLASSIFIED 

EXHIBIT H, Page 3 of 3 

ur urria c~ 

TXotal. D~xot cwt 

4Q00= 

46v 77mc~3,T000. 

-r0,0-

5.DSI.0DOO= 

1*0150.00o 

310 

12. 

100 

2 a*F-~ 

1~C*Ci0 

AW0000 

v~o 

0100,0000 

Ips100,O00 

fo6'o0c000 -. 

'L~ 

3#400.#00 

2*o',. *0 

000c 

.&~ 

Total invetm~nt 4.5. 
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YEAR 

QUARTER 

1961 

3 4 

19 6 

2 13 4 1 

1969 

3 

U.S. DOLLARS 

1 

1 970 

24 

197 

2 3 4 1 

1 9 1 

2 

1e 

AL 

PLANT SITE 8.000 2.000 -. -. -. -.. - 10.000 

FOUNDATIONIS - - - - - - - - - -

STRUCTURES - - - - - - - - - - - - - - - -- -- - -

AUXILIARY FACILITIES - - - - - - -

STEAMGENERATION 

POWERGENERATION 

CYCLE AND PIPING 

ELECTRICAL 

SUBSTATIONS 

100,000 

-

-

-

2,000,000 100.000 2.00.000 100.000 2.000,000 100,0002,000,000 

100.000 50.000 50,000 50.000 50,000 100.000 200.000 

100.000 100.000 100.000 100.000 100.000 100.000 100.000 

10o000 10.000 10.000 10,000 30.000 30,000 30.000 

. - - -

500,00 1,000,0001.000.000 1,000.000 1.000.0001.000.0001.000.000 I.000.0001 ?SO0WO750000 

600.0001.100.0001.0000 2,286.000 2.51S.0002.575.0001.286,000 1,036.000 750,O 00500 0 

100.000 150.000 400.,0C 650.000 650.000 650.000 500.000 500 00 000 4Q00.00 

30.000 40.000 50.000 50.000 40,000 40.000 3.02 20,000, 20.0O 

. 100,0001000 50,000 45.000 - - -

500,000 43000 

500, 0OO 20000 

200.O 87000 

1 5.000 

-

-

-

-

-

-

-

-

-

17043,000 

1,14'000 

5.87.000 

195000 

795.000 

TRANSMISSION LINE - - 100.000 50.000 20,000 15,000 - - . - . -. . 18S.001 

ENGINEERING.TESTS AND 
TRAINING T 

- - - - - - - - 25,000 25.000 30.000 50.0)00 70.000 130.000 100,0010 100.000 100.000 75.000 75,000 - - 750.000 

INTEREST DURING CONSTR . . .. . .. . . .. 

TOTAL_ __0__0_ 2.3_0_0 1.230.00 2,315.0_ 3,__1,00 4,166,00 4.__ 1.002000{4 ,0 

TOTAL 108.000 2.212.000 260.00 2.160.000 2600 2,100 .0 .30.0003 .230 . 35.0 346. 4 16 4.38, 000 4.26. .0 2.020.0001.765, 1.290.00 51 .00 -0 0 

SCHEDULE OF PROJECT EXPENDITURES- U.S. DOLLAR PORTION 
SANTA CRUZ EXTENSION UNITS 010. 3 AND 4 

CENTRAL ELETRICA DE fVIUt AS S.A. 
PLANT FEASIG4R&4qV SIMOV J 

SANOEIRGIII 6 4 q C. 
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J..PageI 
Loan in--,the Power'Sector 

of 1 
..-. .­

.759/1.0/65 am-bta Cruz~~--j,010ETIMFM 

P1o-nt Unit 1. Ca 2 

. Cmz-3- 10/10/63 TrnUImo ne 7.1.0 5 

gcnncr&.ora 1RuXQ. 

1Icetification 

1.0/29/635 FatrIc3. auma rzs/ 1.c 	 2.5315 100 
ZVI ORCGencmtoraICOX 

-4., 6/. t, 	 G-.norz Po'w: . 7.-00 64 

5* M.-mf2 10/2/64~ 	 Trwxiraaaior1 16-700 73 
2atccm 

7- I13 10/9/&1 	 Puc Trzicnion 7.000 

6.cmZLI 6/9/65* Pi~lGncao 13,210 %3 

~Tscra~ion , Sub­

Engineeri±ng. 

ServcesTraining 

9, flio Light2 1011/165 Disteibution 25,000 30 

2
 

beginning~
Il'-3 12 	 61/66Hr 

152.300
 

i ncludca local currency l1o-lro.
 
2 South Central Region Projcc.
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AGENCY FOR INTERNATIONAL DEVELOPMENTDEPARTMENT OF STATEZ 
WASHINGTON 25. D. C. 

A.1.1). o=Zo: 512-L-.066 
OFFICE OF (Ref: AID-DLC/P-581 ]4 

THE ADMINISTRATOR LOAN AUTHORIZATION , 6 -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 thereunder, I.hereby
 
authorize the establishment of a loan pursuant to Part I, Chapter 2, Title
 
VI, Alliance for Progress, of said Act to Central Electrica de Furnas S.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 400 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 KV substation,extensionj
 
interconnecting transmission circuits and associated system improvements.
 
The loan authorized herein shall be subject to the following terms and
 
conditions:
 

1. Interest and Terms of Repayment:
 

(a) Borrower shall repay the loan to A.I.D. in United Stat.es 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 tq 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
 
'loanby paying to the Government in currency of Brazil the
 
equivalent, 'determinedas 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) ab'ove, and Government,shall pay
 
to A.I.D.:
 



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

a. 	AlU 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 (lO) years from the first disbursement
 
under the loan ("Government Grace Period") and all
 
payments in excess of two and one-half percent (22).per
 
annum thereafter;
 

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

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

(iii) 	Interest in United States dollarp 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 l(b)(i) and l(b)(ii) above.
 

2. 	Other Terms and Conditions:
 

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

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

(c) 	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.
 



-3­

(d) 	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 Brazilian sources,
 
A.I.. 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.
 

(e) 	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 sci-vices.
 

(f) 	The Government of Brazil shall agree, that rate adjustments shall
 
be permitted, if and when nece.,ssary, 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.
 

(g) 	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.
 

(h) 	As a co.dition precedent to disbursement for other txian. engineer­
ing services, Petrobras and/or the appropriate gove:rnment entity(s)
 
will make a firm commitment to FURNAS for the engineering,
 
construction, and financing of a pipeline or other bulk delivery
 
system satisfactoryto A.I.D.
 

(i) 	Such other teims and conditions as A.I.D. may deem advisable.
 

Administrator
 

Uo 	 22 Z1.7 

Date
 


