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NEMORANOOM FOR THE DEVELOPNENT LOAN COMMITTEE 

SUBJECT: Brazil: Passo Real Hydroelectric Project 

Attached for your review are the recommendations for 
authorization of a loan in an amount not to exceed $27,400,000 
to the Companhia Estadual de Energia Eletrica of the St.ate 01' 
Rio Grande do SuI to assist in financing the United States dollar 
costs of the Passo Real Hydroelectric Project, related transmission 
and distribution facilities, and U.S. consulting engineering and 
training services. 

This loan proposal is scheduled for consideration by the 
Development I.oan Staff Committee at a meet,ing on Thursday, 
June 20, 1968. 

Attachments: 
Summary and Recommendations 
Project Analysis 
ANNEXES I-VII 

Rachel C. Rogers 
Assistant Secretary 
Development Loan Committee 
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PASSO REAL HYDRO-ELECTRIC PROJECT 

SUl+1ARY AND RECOMMENDATIONS 

1. BORROWER: Companhia Estadual de Energia Elbtrica (CEEE) 

A state owned company responsible for the genf"ra 
tion, transmission and distribution of approximately 9B~ -
of public power in the State of Rio Grande do Sul. 

2. GUARANTOR: The Federative Republic of Brazil acting through 
the Ministry of Finance. 

3. AMOUNT OF fI..I.D. LOAN: US$27.4 million to finance the 
importation of U.S.goods and services. 

4. HOST COUNTRY CLEAHANCE: COCAP (the Coordinating COlrnnission for 
the Alli::A::~e for Progress) has fjpprov~d this project. 

5. PHOJ-ECT DEscrUPI'lON: 

'TIle Passo Heal project includes the C!ons truction of a dam 
and earthfill dil<e on the Hi vel' Jacui provi1ins a resE.t'voir 
wi th storage of abou.t 2,300 million cubi c meters. The pm.ler­
house will contain provision for installoLion of 4 units 
01' 1"2.) MW of .,hich ::: units wHl be jnstal1ed as part. of 
this pro .. iect for El total of 12:) I-M. 'l'he pro,ject also 
includes 2 transmission lines of 220 KV to linl, the plant 
with the substa Li on serv.ins Porto Alegre as well as 
exp811sion and improvement oi' tr8nsmission and. nistribution 
facili ties associ ated. with the projec t. rTecessl:lJ:'Y engineering 
services are also included. 
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6 • TOTAL COST AND FINANCING OF PROJECT: (US$miliions) 

a) Cost Estimate 

Item 
Local Currency AID Loan Total 

iUS$equlvalentl (US$) 1!!§1l 

Passo Real ~dro-electric 
plant incl.constructi0n 
equip.and materials for 
2 units of 62.5 MW •••• 

Associated transmission and 
distribution equipment & 
materials •••••••••••••••• 

Engineering, administration 
and training ••• 0 •••••••• 

Pl'ovitdon for contingencies 
& price escalation ~ 

Total Project Cost 

b) !!nancing Plan 

Proposed A.I.D. Loan 

BNDE Loan y 
CEEE internal cash generation 
& contributions of the state 

10.0 

--1~ 

86.1 

34.4 

of R.G.do Sul,& other sources 51.7 

Total ................... 86.1 

li.1 54.1 

12.0 37.2 

1.8 u.8 

2.5 10.4 ---=-
27.4 113.5 

2'(.4 

34.4 

51.7 

113.5 

f7 Approximately l~, including estimated U.S.inflation of 4~ 
p.a. on the undisbursed balance of the proposed A.I.D.loan. 

gj The BNDE loan is for NCr$110 million equal to US$34.4 million 
at the rate of exchange of NCr$3.2. The BNDE has committed 
itself to providing up to an additional NCr$34 million to 
maintain the value of the cruzeiro loan. 
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7. JUSTIFICATION FOR THE PROJECT: 

The power market in Rio Grande do Sul grew at an average 
annual rate of li. ~ during the period of 1952-1967. 
Owing to a shortage of capacity and a general decline in 
economic activity in 1965-67, the load growth has declined 
slightly in recent years. Even under the more conservative 
projections made by CANAMBRA, the load requirement is 
expected to grow in Rio Grande do Sul at the rate of nearly 
l~ for the 1968-1980 period. 

The proposed Passo Real addition in the initial capacity 
of 125 MW is the key project in CEEE's expansion program 
.from 1968 to 10/77, particularly because of its large 
storage feature and the benefits that will accrue to the 
down stream plant in .Yacui. About 35% of energy production 
in the Rio Grande do Sul power system, unlike the systems 
in South-Central Region of Brazil, is from high cost thermal 
power sources. The Passo Real, with an installed capacity 
cost of uS$280 per KW (exclusive of transmission) will 
assist in reducing the present high cost of power service 
in the State. The project has been througbly studied by 
CEEE and its consultants and has received the full 
endorsement of CANAMBRA. 

8. PLACE OF LOAN IN THE PROGRAM: 

Despite the excellent progress in the Brazilian power 
sector, Brazil continues to req~lre external financial 
assistance to complete its high priority power develop­
ment program. This is particularly true in the south of 
Brazil and in Rio Grande do Sul, where little external 
financing has been ottained. With the carrying out of 
comprehensive power development studies in the south of 
Brazil by the firm of CANAMBRA (which established an 
excellent reputation performing a similar study in the 
South-Central Region) a sound planning base has been 
es'l;ablished in Rio Grande do Sul which now permits 
external lenders to consider financing. 
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The A.I.D. program for Brazil in FY 69 for project and 
sector lending is estimated to amount to US$lOO million. 
This program gives priority attention to the areas of 
education, agriculture and health. The proposed loan of 
US$27.4 million thus represents less than 1/3 of total 
loans for this fiscal year. This does not appear to be 
a disproportionate allocation to the power sectoro 

9. OTHER FREE WORLD FINANCnm: 

The IBRD, IDB and Ex-Im Bank have expressed no interest 
in financing this project (see AIDTO CIRCULAR LA-38, 
September 29, 1967). 

16. STAWTOllY CRITERIA: 

Satisfied (see Annex II) 

11. ISSUES: 

See Section VIII. There are 3 major issues: 

a) Maintenance of adequate powe~ rates: in the past, 
the company has not maintained a rate level sufficient 

to cover operating costs, depreciation and provide a return 
on capital. As indicated in Section VII the company has 
recently adjusted its rates to the maximum level permitted 
by Brazilian legislation (based on revaluation of assets 
through 1966) and is prepared to maintain adequate rate 
levels in the future. The proposed loan wiJ~ include such 
6. commitment. 

b) 1'he company has proposed to cnnstruct a 100 MW thermal 
plant (Candiota) and a 220 MW hydro project (Passo 

Fundo) within the same construction period provided for 
Passo Real, maintnining that the power market will grow 
at 12% per annum. A.I.D. has adopted the more conservative 
10% p.a. load growth projection by CANAMBRA, and has 
informed the company that the Candiota Project and the 
second unit at Passo Fundo must be deferred until there 
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is evidence of higher rate of load growth and provision 
for financing of these projects is available. A.I.D. has 
received assurances from the Governov of the State that 
Passo Real will be given first priority within the company's 
power progi.'"Wll. 

c) The proposed A.I.D. loan contemplates the financing 
of imported equipment, materiais, and services which 

cannot be supplied by Brazilian sources. However, the 
loan will finance the imported materials and components 
of Brazilian turbines, generators and other equipment. 
In the case of turbines, the company will seek joint­
venture proposals wii;h U.S. and Brazilian firms under 
which approximately 50% by value of the turbines will be 
procured from local sources. A.I.D. considers this a 
reasonable solution and ABDIB (Association of Brazilian 
Heavy Equipment Suppliers) has also agreed. 

12. RECOMMENDATIONS: 

It is recommended that A.I.D. authorize a loan of 
US$27.4 million to the CEEE with the guarantee of the 
GOB to finance the project described above under the 
following terms ana conditions: 

(1) Repayment in dollars in 25 years including 
5 years of grace; 

(2) Interest 6% in dollars p.a. 

(3) The usual two-step provision to be applied; 

(4) Consulting engineering services satisfactory to A.I.D.; 

(5) All procurement limited to U.S. sources; 

(6) Pl'ior GOB/CACEX approval of proposed imported goods 
and services j 
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(7) The Borrower shall apply for and the state shall 
support power rates at the maximum level permitted 

by Brazilian legislation unless the Borrower can satisf'y 
USAID that such r.9.te levels are in excess of requirements; 

(8) The Guaranto:.' 'shall convenant to grant the Borrower 
rates as specified above. In the event that the 

Quarantor shall amend Brazilian rate legislation so as to 
significantly worsen the f'nancial position of the Borrower, 
this would conntitute grounds for default under the Loan 
Agreement; 

(9) The Guarantor shall provide through ELETROBRAS an 
over-run commitment to assure the adequacy of 

cruzeiro funding. 

(10) The Borrower shall convenant not to ur.dertake any 
major expansion project exclusive of Passo Real and 

Passo Fundo (110 MW) without prior AID approval. 

(11) The state shall provide a commitment to A.I.D. that 
the Passo Real project will have first priority in 

the allocation of State resources and that the State 
will provide all necessary funds required by the Borrower 
to complete the project. 

(12) The State shall convenant to re-invest all dividelms 
received from CEEE until completion of the Passo 

Real project. 

(13) Such other terms and conditions as A.I.D. shall specif'y. 
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SECTION I - MCKGnOlJ"ND OF THE PROJECT 

A. Introduction: The Loan Application 
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The Cr:t~F: first n.pproached U::iAID about the f:i nanei n~ of' the 
l'<1.:>so Real in i;ovember 1~6. The projcct received the full 

support of the Ministry of i,line~ and Energy and. ELE'::'E{OBRA::J. In 
J<:l.nuary lS.G7 U~\ID presented an Ifm to '.~as}:inetor;. AID/,w 
initially deferred approval of the lIm pendinc 0. rc-eya:nl::atjon 
by the lIJ.~.zion of thc priority of this project in re:1at:io:iship to 
the othcr project and. sector loans the:1 ulHler cor.sidel'ati 0;) ILnd 

:in line \,'ith a pO::lsib1e reduccd aplJi'upriation for 1968. In vic',: 
of the political and econorn.ic ::mportunce of the St::ltc of R:io 
Gror.de do Sul, the high priority of po\o;er developnent in thc 
Sta te, an,] UJe apparent economic juzt:i fica tion fo!" tIle plurt 
proposerl, the l·lission cndornc;i the proJect for cons:l'Jcrution 
under AID's norr:a1 1emE nc swndar(l::;, and the IRR '..:as :J.pJ.~roved 
:i!1 early I,~'ly 1967 \lith. the follom nc; suggcEtion.>: "(1) Ft;l1 
::l.no.lysj s and proper solution of existinc inadequacie~ or 
adminidr3.tion, l)l.a.nning a.nu ra.te po1i cicG; (?) CANMl.Bl~A' I~ 
opinion of IJroposa1 and alternute pQ'. ... cr GourceG, thermal und 
hydro. Also the project r.lust be coordilla ted 'Iii th other rCGlon3ol 
source;,:; (5) ade<J.U3.te IJca1 fjnunclng contdbdion mu.st uc 
provided.; and (11) ::l.ltcrnate sources of fj nanej:JC mU::lt be 
explored". 

In the Full of 1907, the mlDE revic',7ed the project il!1J 
later dCl1el u 10:!.n :J.creement .fUh CEEZ to provide up to 
NCr$11J1'.5 ~ni11ion (including NCrt34.5 million to cover subsequent 
inflation) to assist in financing the first stage of Pusso Real 
(125 11;\·1). At ahout thi~ tir.le the company contracted ',dth 
Internatior;al Engineerinc to rcvieH the dCGi~IJ of the dan:, "hi eh 
culled for u concrete gravity structure. The consultinG riril: 
recommended a n,ociification of tile desien to provide for a 
rocJ~.:.fillecl alternative dlich reduced the co:.;t of the project 
zl:ight1y and increa.sed the amount of the con~tructioll eqt;ipmcnt 
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to be included for financing. USAID consulted with 
CANAlmRA a.bout the priority, timing, and size of the 
1'&&10 Ree.l project. CA.NAMBRA has recommendccl that Passo 
Real be constructed a.s a priority project wi til an initia.l 
~.&pa.city installAtion of 125 loftl. Y A fuller discussion of 
the CANAMBRA recommendation is included ~ n Gcction VI. 

B. The Po~r aector: Drazi1, South B~zil, and 
Rio ara.ndo do Sul 

'l'he Brazilian Govornment's three-yetLr plan of inveatrnent 
ror tho yea1'o 1968, 1969, 1970 1ndicatca a requirod 

invc"tmcnt in tho powor sector of the ordcr of NCr$6.2 b11110n. 
Total :internal rOBourCOII a.re expected to provide 85% of the 
requirement with the ronalndcr of l5~, a.mountine to NCr:~l billj on, 
from external IlOurCCB. Thuti, Bra.zil continuf.'!/3 to require external 
financial ~18i8tanco for the completion of its high priority power 
dovelcpmont prog~m, It is eGti~ted that approximately 
I~Cr$600 million of r~quirod relJource::; have not yet been ~dp.ntlflcd. 
In the paRt, oxterna.l financing hal3 tended to he concentrated in 
thc Oouth Contral rogion in view of its rrB.1or importa.nr.c 1 n the 
economy. Tho South of Bro.zil, includ'illt: Rio l1~ndc do r.ul, ha.G 
received I ... relatively annll nhu,re of external a.afJ:ictnncc, yet t.Lr: 
u.rea. comprj uinp; the three (ito.tea rcprescr;ts an 1 mportnnt 
a.gricu.ltuml and 1nduatria.l a.rea. of Dra.zil. III l:!lIe '.d ttl the 
incl'ct\l]ed priority nOh' beine a.ccorded by the r;ovcrnment of llm:"jl 
to the power development of the Gou~,h, ~llc f1 rn. of' rJ'~ml·mr.'. l':J.c 
undertaken tL power development study in the area. alof.C:; the llnc:-. 
of the Dtudien carried out in Gouth Ccntr31 Brazil. 

In 1966 the per capl to. encre;y ~onswnptj on r.',c£·,surcd :: 1) te Tm.:; 

"f kllclr.'tl.tt 110".11':-: per ir:hBb1ta.nt was 181j j n the Jouth of BrazU 
and 185 in Rio Grundc do Gul compared to u n~tiontL1 average of 
313 and u South Ccntrul Brazil ~veraDc of about 600. 

y CAll/\l-mR/l oriaimlJ.¥ rcconnended thi l:. :::ubGequently, when 
it appearcd tha.t the alsoo !'undo.plant would be delayed 

C'AMMBRA endoracd the initial ~ru;tn1lation of ~n l1dditional 
12!) Mtl a.1l the onl¥ mcn.ns of providing the required &yatcm capac:fty. 
However, ~jth thc recent deciDion to accele!""'.Lte P.:t.S30 l<"~:1do, the 
t1ddit1onal t; 0 units need not be inotnll~d inj t1a.ll.y. 
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c. Prjori ty of the .Project: Place of the Loan in tilc Prograi:; 

The proJ;:osed loan for the Passo Heal project Hill 
represellt lesr; t1w.n 1/3 of the P:t'opo5cd project ·1.n~ 

~cdor loon :proCram for l!"'Y 196ft Considcrbg the hj gh I'r~ orHj' 
gi yen to the faS50 ReaJ. pro;Jc(~t i t::;clf emU. Hie c:'o71omi c 1I.r.J. 
pol:! tj eal ~:: GnL.'ieancc cf' Rio :1ra::ole uo ~ul, tr.c -: 1",r.1u:;;:i on of 
tld!; llro,icct ]11 the AID lcr.d:l.I1G proO~J.["1 afJpears jU3tii'icrl. 

AID fi:laneing of the 1'n.::'50 Rcn.l project aho ;;'Pfc~~'::; 

::1..I:lproprh1. te, bi ven AID':J alrc!lliy h8Cl.VY :1 n'/c::;t:nenL .i Ii the 
;:;outh Cr.r;tr-a,l Rq;ion and the a.]?v')'r8!;t l;rLfcren('~ o~ ot'hcr 
cxtr.rll<.l.l l~r:tlc:r:: fa!' rrnjor l-OiiC!' llrojc('ts ~ 11 th~ ~ !1l'ca. 
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The CELl: is an t\utonO:~IOU.· statc-O\J;lel! 1'1.lb1:'c '.It:i1:i t~i 
compa.r.y rc~pon5ible for the 1Jluvi::;:l Oil of gcnc:::::i.tlon, 

tl'a.n5ud.::>sion and distrihut.im throuu;to'.lt ~hc :.;tv.tc of ":io 
Grande do ;:';ul. The company h O\'1l1C,] J..o,l'Gcly 1,y '~~L~ State 
(~.~) ·..r.itlt a. f.dnor part b~' ELE'l'ROEHAC ('In t.rd 0Il..!1.1:i'pa.li~:le:.;. 
The r:ar.at,;cl'1er.t of the company l'nti ': tile drlnGc 0;: rio'lcl'Il:Jemt 
j r. the ~l)r: Ill;; of l5)G1t ~rJ.s C1C<'1.1'ly :lcfi d nat. 'l'l"·u r:t'1c1.i.x:.ny '::a J 

under the political control of Governor Bri::01a. the 
brothcr-i::-J.u.w of former B:'"::i.zllian :P..:'c.;:JidCl~'; Goulart. 'l'1":.:! 
8tatc at that time follovlE!U. :l. po::'::::::; uf . iiOS:H:' -.ed L,m;er .!"tl.tc::: 
~,!d co •. :::tr~lctc.l plant::: with ZUl)plicr cr8d:it:.: .Jt}:Cl1t acicCi'lUtc 
,ijJ.Ann5 riC;;. Ltir~r:g thc Brizolb. .1J.y<;" fo1' c:-:i1Piplc, the ('olaF.il~· 

eontracted for the GC HI',' Aleg!'ct te p.l.ant Ln t:lC :i ,.tCl'j or 0':- t;;;~ 
Jt1.:.te "r.ith clen.rl~r inadequatp :ri1rJ~ct~ to :lb::;orb L:ie ... ,ltPl:t of 
the plant. Ar.otber cXi.l.lllple \.:u: tile con:;tructio:: of the;' Lcd 
lilant dOv.-n-5'trea/ll from the prvposed Ptl.f,CO Rca] . .i.'roject "!'iI1~r 

coneD tiOD:> of inadc'ltlatc ::trc:!.~:: flu.; to :J\.l~fort t'.C ll','.'E:"'~r nf 
',mit:: bc:ing in::;to.lleJ.. 

wit;l the tro.n::;fornation of CEBE frCl:. ~ st1.te <lutlwrity to 
a.n autonomol::; corpora. t:'on, and £:~ped allJ' ['0::"'10"::l: Ie thC,:ltrL:"!G',' ,J;' 

20Vt~rnment in l~,.Glf, the nflnagerr.ent ~n.inc:l l' !lC',\' ]c~)"e'! of 
independencc from St'-l.tc p~)li tic::;. vihi] c r: leu r1:,' the ':;BE::: coml":1;~' 
cannot te classified iT: the So.l1C C:l.tcco",; .:1.1> l'lEI!A:": :lId C;;:·:.IG, 
its 'planning f()r tlli::: pro~cct and its rc:.:pon::iLle u.ttitu1c tOl;D.rl'i~: 
adequate pmler tarii'!';> a:ld financia.l a.l:lli nis tratj on t:;l vc c'.',: 'lel:ce 
that the naTli.l.gc~ .. cr.t of the cornp:.l.ny if, i.l.t le:.ct ::;::.ti:::l.'ador,r. ',dtll 
the assi:;to.:.(;(;::J..' co~::.;ultinG t:r.gineers, .i t i::; C:...JUD';:; juuGp.r:icr:t 
that the ~ompa.ll;': ~::i 11 'be u.'blc to cor.t.truct the Pa :J~;O Heal j}roJcct 
Ootid eurry O'..lt t: .... t:J.Ja.!1ce of 1 tz program. 

UNCIASSIFIED 
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SECTION III - RIO GRANDE DO SUL POWER MARKET AND 
ESTIMATED LOAD GROWTH. 

A. The Econoll'll of Rio Grande do Sul 

Rio Grande do Sul, the southern-most state of Brazil, has 
a population of 6.7 million and in 1960 accounted for 

roughly 7% of the GNP. The economy of the State is based largely 
on agriculture and. agro-industry. The major part of the State's 
industry is located in and around the capital city of Porto Alegre 
(population 800,000) and Caxias do Sul. The city of Porto Alegre, 
which will be served by the proposed Passo Real project, has had 
a population growth of 5.6'/0 per annwn during the 1950-1960 period, 
while population for the State as a whole has grown at the rate 
of approximately 2.7'/0. 

B. Historical Power Growth Rates 

The record of gross power generation in the State from 
1947 through 1967 is shown below. With the exception of 

two sharp depressions in 1950 and 1965, this record indicates 
a fairly consistent rate of growth. For the entire 19-year 
peri~t, the growth averaged 10.8'/0 per year, and for the 14-year 
period, uninterrupted by the depressions, it averaged 12.4~ 
per year. 

For projections of consumption and peak demand, the methodology 
employed in the CANAMBRA Market Study of March, 1968 includes the.:;e 
factors: (1) extrapolation of historic trends by zone and category 
of consumer; (2) population and urbanization growth rates; (3) industry 
sampling; (4) stUdies of residual and integrated auto producers; 
(5) analysis of electrical losses and load factors; and (6) the 
assumption that future economic performance will be generally 
consist~nt with past record. 

UNCLASSIFIED 



Year -
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1900 
1961 
1962 
1963 
1964-
1965 
1966 
1967 
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state of Rio Grande do Sul 

Percentage increase 
~nstalled caEacity 

2.4 
7.5 
;.9 
1.0 

13.9 
14.4 
1.1 

14.7 
28.7 
5.3 
1.3 
0.4 
0.4 

15.7 
56.4 
2.0 
0.3 

(5.2) 

Percentage increase 
in gross generation 

9.3 
7.6 
3.0 

11.3 
8.9 

12.7 
15.2 
16.1 
8.8 

13.9 
18.4 
9·3 
9.4 

11.0 
14.5 
13.7 
9.7 
3.5 
9.7 
6.6 

C. CEEE and Canambra Load Growth Estimates: Conclusions 

On the basis of the historical trends indicated above, 
and on the basis of past experience indicating that load 

growth rises sharply with the installation of new faCilities, 
the CEEE has pTojected IL load growth for the next decade of 
12',(, per annum. This tel:1dency to absorb new capacity is noted 
in the table above. 

Previous market stUdies by Gibbs and Hill and ELErROCONSULT 
generally accepted the CEEE projected growth rate of consum.p 

tion of 12~ for the lo-year period 1965-1975, given no restrictions 
on supply. 

UNCLASSIFIED 
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In their initial studies of the power ma.:rket completed 
in early 1967, Ca:aanihra forecasted the following energy 

consumption rates: 

1967 through 1970 
1971 through 1975 
1976 through 1980 

12% per annum 
11% per an':'".I.'Dl 
10% per annu:n 

However) after further studies completed in March of 1968, 
Canambra revised its forecasts for the annual growth of 

energy consumption as shown below: 

Projection of Annual Growth of Consumption (Kwh) - Statewide 

1967 through 1970 
1971 through 1975 
1976 through 1980 

~ 
11:2% 
10.6% 

8.7% 

Low 
10.0% 
10.3% 
8. g:j., 

As the proposed project will serve the North system, and 
since in this area the greatest deficiency is in capacity 

and not in energy production, the following table giving growth 
rates by Canambra for peak demand in the North system is 
particularly relevant. 

Projection of Annual Growth of Peak Demand (MW) - North System 

1967 through 1970 
1971 through 1975 
1976through19Bo 

~ ~% 
10.8% 
8.0% 

Low 
:IT:4l 
10.0% 
8.2% 

Given our preference for conservative financial analysis, 
the compa~y agreed to adjust its revenue forecasts on 

,\:he basis of Canambrat s low consumption projection. Accordingly, 
the financial statements discussed in Section VII are based on 
a load growth of approximately 10% per annum, while the power 
expansion program is based on the 12% projection by the CEEE. 

UNCLASSIFIED 
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SECTION IV ... TIIE r-oWER EXffiNSION FROGRAI~ rr: RIO GRANDE DO 8Ul. 

A. Th~ Existing System 

Total ;generating capacHy in the state aruoUl~ts to 360 ~,r,.; 
and gross energy produced in 196G .... '3.S 1,lflO million ~J.m. 

CEEE itself v:as responsible for 8l~j, of thin generation I:hicil 
served eOO ).oca.llties and more than 5~0,OOO r.onnumer~. The 
present installed capacity ·..mder control of GEZE arrIO\.lnt~; to 
!l.pproxirmtely 300 z,w;. About 511-;[' of tId.:; j ~ hydro Cai1U.c1 t~· C4nd 
the rerminin£; 1~6% therual, much I)f "ihidl is o'!er-~ge u.ncl 
inef!i dent. 

The CEE.'S sy:::tem is not yet fu11y j ntebroted. It e()!l~ir.t.:: of 
thre', GC]?Ilora tc sy::;telTl.'3: the North, ,,'cst ~nd Sou"v!". c.:y~;tc':\r.. Th~re 
arc 301;;0 snail localiticG Gervcd by isolo.tcd llieGcl t,;cl!crutor 
unHs. The north cys te~ll is b~". fr.r most iq)ortll.nt of the threc, 
:;crvine; about F30~ of the population ancl rJoct of itfi lnclustries. 
The najor generating plants in this syctem are the Jar.d Hyclro 
Plant of 100 Hi'; and the: Char'lueadas Thcrrra~. Pla.nt of ~It l·~·I. 

A I110re complete description of the cxj stir.g Gystcll. cu.n 
be founJ 1:1 Anllc;{ III Exhibit D. 

D. Projects Under Construction 

In the Horth ::;ystem, construe tior. i r. uncler~~3o:,r for a. 50 V.: 
addi ti on to the Jacu5 Plant do\:r.::; t ~'eam frorr the propocctl 

Passo Real plLLnt, an 18 Mo'l <Lllditior. tn tLc GIla. rquClit!a~ rln.~t u.nJ 
the propo:;ed NUTEffi plant in Porto Ale;::;rc of 24 r-~\~., for a total 
increase of 92 !,~'l :in thc !lortl~ system. In the ~:cst "ystcm the 
nnjor plallt umler ('or.:..;truct10n 1s the (;G M:i pL1\at at Alq;rctte. 
In t~lC L,:>uth -;~,::;tcp' cons truction j::; lllldcnu.y on the Rio Gran..i.c 
d:icsel d:ltiol; (L~ :~.) and thc relota::; Thcrrrnl Plnllt (1:' i'7.1). 

UHCIAG0 IFIED 
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C. Proposed Additions to Generating capacity 

The !,ropo3e<1 a.ddi tions to the state's power system from 
lSXSC through 1977 (including plants presently under 

construct:.on) und thc year of expected completion arc Ghown 
belo" .... 

Capacity Status Estinnted 
Plant System (l>iW) 1.1 Year of Completion 

Alegrete (thermal) West 66 UC 
Jacm (hydro) North 75 uc 
miTEffi (thcrrrn1) North 24 uc 
Diesel Rio Grande (therua1) South 12 UC 
Pe10tas (thermal) Goutl1 12 UC 
Charqueadas (thermal) North 16 P 
Interconnecti on ,·Ii th SOLTECA 

(:.anta Cata.ri~ thcrrral) North 1~0 P 
Passo l"undo (hydro) North 110 UC 

North 111) P 
Passo Real (hYdrO~ North 125 P 
Caudiota (thcrrrol South 100 P 

South 125 P 
Itauoo. (hydro) !forth 100 P 

north 100 p 

As indicated carHer, the propor;ed expam;j on proGra.m is 
bo.~ed on CERE's load growth forecast of 12~j per annun: \olhereas 
1l. lo",er Grovrth ra.te of lO~ roy be more probub1e. As noted in 
Gection VIII USAID will require CEEE to defer initiation of the 
Candiotu. plant (100 MW) and the second unit at Passo Fundo 
(110 t,j':J) until there ;ill evidence of sufficient demand and 
0. vuiIa bili t:,' of fi nancinr;. 

1:1 UC - Under conatructionj P - PlAnned 

UNCIA~SIFIED 

1968 
1968 
1)68 
1968 
1968 
1970 

1971 
10 "'" ~ I (. 

1973 
1973 
1972 
1976 
1976 
1977 
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D. Prgposed ~nsion of Trancm1ssion and Distribution 
System 

The CEEE planc flajor expa.nsion and interconnection of 
its truns:nission and distribution facilities to absorb 

the addHiona1 gencrating co.pa.d ty to be conctructed. Thc rr.ost 
important tronsmiGsion o.dditionc will be: !'a::::iO F:.mdo - l"a:3f,O 
neal - POrto A1egr~~; P'c.l.3CO Real - POr.to Alegre; ;:;OTZLCA - Farto 
JUeerc ('o,r gLETRODRii.S)j and Alcgrete - POrto ,neere. On 
cOJ.p1eti on of thc rrajor hydro project:. (Pa.:>so Fur.do and Passo 
:::0.3.1) thc C!';Ej'; North liy:.;+.cm ',fill be convertcrl from :;0 to Go 
cyclc pm:cr. 

L. I.oad Balance Projection:> 

The ~;orth ;:;y~tCt;l :i oS the cd ticlll ::;yctcrr.. Th~ t~i}le h:loH 
for the periou Ij163-lSl77 r.on.pares the fc:recast ·k:iilrl'.l j n 

(·n" .... :ith thc cilpacit:/ proposcll to ce J n~talled hy CEEE ~ n tl1e ;;orth 
r;~'stcm :.1.'1-3 in~jj r.o.tc::: the surplu:.; or tleflr-::i t j r. ('apu.d t~, for c:J.c:!: 
of the ycars undcl' thc various 10:1.(1 U::;SUl,llj!-,:i, ()'~':; of c,'.I':\'::3F'!~ \~:;,l 

CI':EE. 

HORTH CYSTE1,l DEl·mlD ':-1'.IlJ1CC ( ?"':~ 

129'3 - 1977 

]' 0 ~ E CA S T L OA D D l~ L H n C E 

Canllmbra In:;to.lled (I.) (n) (C) (n) 
y <.::~~. 10\'/ High CEEE CajXl.d t:£ Totu.1 ~~CC1··/C CAlI I,oH (B-C) 

1~C3 31~ 3:-:3 ~13iJ 
.. , r 
,..I ~ I _,: -IlS -:::'0 -1 I·~· 

1::G9 7./: (l j{.Jf ';·7(l )70 , (' -It -(. ,10 
"'./~ -

1~70 1~()() hn J;llj h3~ +20 - :;, 1,(' l·ll! 
". 

1971 I()!j IIG:, 30, 1I'~'1 i::'l 1" - ".) "lJ +~.'? 
1°'7::-./ , ,. 1;71; ~11 ::;le 5~1; r7~ - 31, "l~' ,,116 
IS73 r"n -- ,-. ::;80 7Ce rl~~ 17F! ;.150 +72 ;J'- ,. jl) 

1971; 580 Gl~ (::;0 7CI +ll~' j' 
('\ ._' I!(~, +70 

l?7S 1~:~4 G2') 7"6 767 +hl -(c; +15 ,.~ ;: 
1976 G9~ 7"'" ',. 213 DC3 "50 -Go ~55 +-lS5 
1:':'77 7:-7 ~oo ~11 9c0 I"i? "'7 ~)l +]54 ../" -t.:.',,) 
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Thl~ lex.Hi forc':;cn::;t::; bj' Canal(.bra (1m{ u.nd 11iG11) ttllcl b./ :::.C£:E a'cc 
t.lIo~~c ";<1 ce·l Oli the Iv~d l!rojcc tior:::; in :";c:.:t·; Ol. III. The 
illl.ital1c.!: et-!.po.('j t~· l'qlre:::cr:t:; the ClIB'::; l)l'olJO::;C:' pJ"C[;r;;d:1 V;.::;cr[ 
cr. tl.c::!" 1:';'- l~::'Ll i,;rmrth fQ1.·ce<.l.;~ t. Thc Lw.l fuJ.;.;.~:,·c r.OhUill.;:; 
:inJj.ct1.tc t1:e ':'~011c~.;j,ng: C;Cl'llci. il. ic tlic cn.llir,('c octllccn t:1C 
C:::;r:E forc:::.;,~;L 0: (;C!:'l:.l.!l~l ti.nLl the :!lIct[ •. lleLl f'1.&.pld 1".;;,:. C01·.1~,·n 2. 
~'cljr~:;~:lt;; til\! t::.LWl.'! 1~[~~1.ncc \.,'j tl! l;rovid on fer :';l;j : .• d !il> I'C:;('r'H~, 

.... c· .... c"c·'l·"·l , .. t' e ],-'rrrr.···t "n'" I'll tllC ry'''''c' 11 '''01 I"", (. ,J..). -.,) •• u, .. "',j ~4_· ....... t..:;,:.. .... ,~,LI, ...J .:.,~ 1,1::::; ... ..4.ldj. V 

rct:I!'c;cnL!: tl:r' ).0.1.01 iY.~la:lcc ;;.:;in;J the CU.1Ja.flbl·~L 10\1 i'orc~.:;.,;t 

:::.nd l~l'e'Ti'}:i.nu for tllC Gf:.rm: n(; rc:::criC. Culullin D [j)-;o· ... ';; tile 

,'..:!.ffc!"':JicC l'et'"ecll t;l(: 8.c:ES lea.< ·[:: ... lancc (C01:l~l!: :2) 1.&.nd the 
C"n' 1'1' .••. , '" JO""11 '1o.11C r, (Col' '11 ~., Tile l'v,,) ""l-'!'cc "( .. , ,;.. ~. dJ,.t,J. .J...L: .• L\)f.....O. ..... ~ .... I~. u). .• \,..A..Io\ tlu....... .. J ... 

1:3:)7-':;')77 -::~ Grc.fh~(:;].ll'y j llu:~t.l"atec. i!1 fume;.: VI , Cn1lJ!i'~1 L 
abO'iC il1rl:i.'!a.tC:J the :lICl'Ea:::lr,(j r;urI,]'j3 (,b.p'.,,:j t~,. to 1.::c;!.st:J.ll("~ 

l!y t.ile Ci:,J-,T ,: f i;t~,: C'a:.i .. ·.,rJ. 10':' ltY'.rl f0rer.u.ct ' .. ;Cl'C Lo pre'rci.:::, 
Th:t~ !;UL.:£}2!;ti.i t',ut. (~:::~E :'..ibLt h(1.v~.! ~(; i:r.~cr t:,l ;;C(:O!1'1 1.1!~ t (.Ji' 

J2~) :~,: .... L Ih~;::;o l'imrl0 no'.'; ::;~i:r.·)~:lr::1 for ]97;,) or un.l-:c ~t:.(;r 

C.d~~l~jt.:.ieL-7,~ 5_rl i t,s IJrc:-,ci t J.\r\\.Jr~tr .. 

;jurint.: Lilc period. J.XS-1~'T', "orl'e;';11onl'.:IC :~O ~,::(: ·-:;.:e··: l .';i r m 
:'C!)'io1 uf' I.;Lc f'.l::;~o Real project, the ro:rVLl'J '.::),l} ·~hl·r~ 

out :,l cOll~t~·v~t'ior. lirv,;rvil C;.tl;'id.ed,;n 1':(,0 ("'~i~:cirCo,";) ,::. 
:i8rt?'jO :;,l Ilion, cquivalcd to 1.&.Lpro:dlr:.tt:ly :~-,O~ :rJ I: ; (,)!~, r;l( 
f . , ] r t·· r,', . '1 . .., ... . t 
~nar:r.llJG i:,:~n _or'!l1~: .i.1l'0Cra"l:.j \·lU'J.I1C; ,J:; pcrJ.(l:J, :';,10',\';; ",!!:L 

the cO[1f'.~n;i ',',ill a.lsc l.'w{'; t.o :'::l.}:c rj(bt ~;cc,jcc p~yn.e:ll.:.: Gf 
r;Cl-:;:~): 0 ri;::11l0:1, cqldw.ler:t to lj:.....i;'1~1 !r.i IIi 0::, ::1.nd .i!· tc:1t;:-; to V'J" 
divider.,I!:: r!.nel jr:~crczt of' j~Cr~,.31 m:iLliull, cqllivn.lcr,t l.o 
u.ppro:d rm tcly U:"::~l(, millior,. The tota] aPlll:i '~u I.; j on~; l11lr': rc the 
1~.61-1:'?~ l;cr.iod Cl.r.lount. to t.:.f'llro:drraLclJ NLr:~:l,"':~O r.dl1io1'. of 
0)' t:;:;~; 370 million. 

11 The :;rr;·n!1ir~(j rC.'3crve allen'lS for outage or the In.rLCtit 
unit jn the ~y::;tcm. 

lI11CIA:J:JIFIElJ 
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Shown bclow a.re the sources of fur.(~ for the fj nancing 
of the program during th:i.s period. 

NCr$ Hillion~ 

Source 

1. CEEE internal cash genera­
tion (net income + depreciation) 

2. LonG-term dome~tic loans: 

:5. 

I~ • 

BNDE 
DNOS 
!'linistry of Mine~ and 
E~erGY & INm 

Other :Jourccn 

Long-term foreit!;n loons: 

Proposed AID loon 
S1.lJ.lIllj C1' credit 

Eqw ty eontriuutlons: 

ELETnODRhC 
Impast.o tlnieo 
~tGtc Inve~tment Fund 

(ICf.1 t.:l.x) 
Additional ~tate con-

tribution:.; in the form 
of cpedu.l credits 

Granel Total 

Amount 

110 9% 
115 lO~ 

1,2 11 ''/.. 

-1.Q "let 
--:.: ,f 

297 25~ 

·eA 7% 
J.01 9rd) 

l8~" ,~ri _bo" 

1'3 
:J7 

175 

21 

276 ~3~ 

1,lC( l~ 

Financial acpects of the CEEE are more fully dj scu!>Gcd jn 
Section VII and are shcr.m in Annex IV. 
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G. Conclusions 

Except u.s r;otecl bcl0i1, the proposetl m·:ran::;j on I)"rClr:ram 
appear~ to be ::;ou..,d :>or.,l idtldn the financ:iuJ and rrame-erial 

capability of' eEEE. In thc case of the ;:;outh ~y~t('rr" l:::;'\ID h3.::; 
recom .. 'ncnu.cc.i. tc the conip3.n;,· tho. t Ct:.ndiotu riot be blt.i.a tc;i at 
this tili1C pcodillg further .itJ.::;tific:atio" of the [,n!'Ket for thi::; 
lJoHl~r and ucrnonstration that the cO.'l~ny Hill he able to 
finance it ~;j thout prcjucUc1 lie the rcrraj ndcr of'i L::; prOcru.rl. 
CEEE hns (tcccptcd tid s conui t i o~. 

III the North ::;ystelll tile 100,1 1u.lnnce di.sr.U[:~;C(~ j!l 

parry,grapl, E u.bovc S\.l(;cc:;t::; that the :.;cconr] unit of la::;;';O ?u:1'lo 
(110 r<1lt:) mlL.;;:t :1ec tl to bc c1cfr.rrc~~ : f the C'!nQ.rr.Lr~, loa.J fo!"ct":J..::t:-: 
Jcvclop. :'lIC (,O::lr .. ').a~r had :J{;rc("l not to j nGtu.2..l tl"'.e f;(!r.or,.j 'Jl;~ t-
nt fusso F1mdo vii thout AID':; il.l-"Troval. ::ir.cr. the :-:c('onJ l;;d t '-~ l 
?J. [:r.o I:\U! 30 ~:O',u'l not 1")C .; w; t:~11crl "1.;(' forI"! 1S>73, Il.i'tcr t~'JC 

cOlliplp.tion of :L'Il:';co Eeal, no proLlc:n j n CXi>r:ctcrl. HOI-:cvcr, :;h01\lrl 
1"hG"O F\~ndo he further accelerate!:, their.:;trtllati(11~ of 1.l".c 
;.ccOl1cl unit c.t r~l[;'O F~cl:lo ':;Gl<l~l rrC!:,:J.icc be r"o:nplC'tion of 
F'J.!l;'o r.ca.l. 

In rc::;pon:.;e to USfl.ID' oS ~C'lUC~:t, tij(~ Governor of t!1e :-:- V,tc 
of Tl:i 0 r.I'il.:1de rio :':'ul haG cOllfl rii;c:J 'J n ~T!'i U :;G to L:~~\E~ (.:;n.c 
Ar.nex' V attaclJecl) t11Q.~ tbe ~tl.l.t(: ",;.ill ci'le tl,c ~1::;SO Pe::.l 
i1ro.:jcct first l)~"i.()-:'"itJ' il: the Sto.tc':; pO',;e"" .ic·;('10l,":crt proGr::.r:1. 

UNClA[;r;IFIED 
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SECTION V - THE PASSO REAL PROJECT 

A. Description and Technical Features 

The Passo Real hydroelectric project with an initial 
capacity of 125 MW (plus provision for an additional 

125 MW) will be located on the Jacui River in the northern part 
of the State of Rio Grande do Sul. It will be approximately 
15 kilometers upstream from the present 100 MW Jacui plant, 
and about 210 kilometers frem the state capital, Porto Alegre 
(See Annex VI). 

Jacui and Passo Real are in fact to be operated as a 
single plant, since the main storage is to be provided 

by the new Passo Real reservoir, serving both. Jacui storage 
has a useful capacity of only 300 million cubic meters. Based 
on the driest year of record this would produce only 25.2 average 
megawatts of primary pow~r. One of the basic advantages of 
building Passo Real is the marked increase in Jacui' s primary 
power, that will be raised to 75.4 average megawatts. 

The Passo Real project consists of a d~, reservoir, 
pmwr house and transmitting substation and includes 

associated transmission lines and upgrading of the distrib~ 
tion system. The dam will be of the fill type throughout, 
containing the spillway, power house, intakes and penstocks, 
impounding a lake of 2,300 million cubic meters of useful 
water (See Annex VI). 

The powerhouse "Till house four 70 Mva umbrella type 
generators of ",hi<:h two only to be instaJ.led in the 

first stage, drivf'rt by l~ rpm Kaplan turbines, developing 
rated power under )'earl~ of from 48 to 35 meters. Single­
pbase transformers lIlsteaci of three-phase units will be used, 
because of transportatiJn limitations. 

B. Associated Transmission and Distribution 

The substation is planned to be built 150 meters 
downstream from the power house. Fi ve transmission 

lines will originate from the substation: two 138 Kv, 

UNCLASSIFIED 
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15 kilometers lines to establish intercammection with the 
neighboring Jaui plant; one 138 Kv, 100 kilometers line 
leading to the city of Passo Fundo, to interconnect in the 
fUture with the planned Passo Fundo hydroelectric plant; two 
220 Kv, 270 kilometers Ilnes to deliver Passo Real, Jacui, and 
Passo Fundo power to the Cidade Industrial Substation in Porto 
Alegre (See Annex VI). 

In association with the Passo Real project, CEEE also 
intends to construct, with its own resources, other 

138 and 69 Kv transmission lines and substations, to alI 0,"' 

transmission of the new block of power to the various 
consumption centers. 

In addition to the plant and associated transmission 
lines, the project also includes associated sub-transmis 

sion and distribution faciUties a.s well as the financing of -
construction eqUipment and services of consulting engineers. 

A detailed technical description of the project may be 
found in Annex III, together with a project chronograrn, 

showing the first unit of Passo Real Boing on the line during 
the third quarter of 197:.~, followed by the second unit two 
months later. 

C. Feasibility Studies 

CEEE has submitted to A.I.D. four supporting stUdies for 
the Passo Real project. The first of these is a feasibility 

study prepared by ELETROCONSULT, of Milan, Italy, completed in 
1965 and presented to CEEE on January 20, 1966 with the 
endorsement of Gibbs & Hill, Inc. of New York, N.Y. which also 
participated in the preparation of the study and in tl1e review 
of data on which the study was based. The second supporting 
report was prepared by CEEE's technical staff, and consists of 
a meticulous study of three possible alternative solutions to 
Passo Real. The third study, also prepared by CEEE, develops 
in detail the required expansion of CEEE system, covering the 
period ~f 1967-1977. Finally, the fourth document summarizes 
the findings of International Engineering Co. of San franCisco, 
contracted hy CEEE in joint-venture 'Nith its local subsidiary, 
Companhia Internacional de Engenharia e Constru~'bes, to complete 

UNCLASSIFIED 
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the field surveys required, and make final recommendations on 
the selection of the project layout and dam type. ~nis report 
was completed in December 1967. 

The detailed design for Passo Real was originally 
prepared by ELETROCONSULT. This design was based on a 

mixed-type dam with the center river section of the concrete 
gravity t;ype. It was recogn:J.zed by the engineer that additional 
field work was required to survey for proper fill materials, at 
econanical hauling distance, which might result in savings by 
adopting a throughout fill-type dam. 

The joint venture of the two International e~ginecring 
companies was hired for this purposej and in their December 1967 
report they presented a comparative study of three types of d~: 
fj.ll, concrete gravity, and concrete but·'~ress. For each of these 
types, estimated costs were computed, also considering the 
alternatives of diversion by tunnels or on the river bed. The 
solution shown to be the most economical was the fill-type dam 
with diversion in tunnels. This conclusion was arrived at after 
the engineers were satisfied with the availability of the required 
fill materials in th~ immediate vicinity of the project 
(See Annex III, Exhibit B). 

D. Procurement and Implementation Plan - Section 6n 

EqUipment, materials, and services to be procured in the 
U.S. are those which are not yet manufactured or available 

in Brazil. All prices for local procurement are also indicated 
in equival~nt U.S. dollars. Construction and erection work will 
be supplied by local contractors, a nd engineering services f'ran 
a joint-venture of American and Brazilian firms. 

Due to the long lead time required for sane imported 
equipment, it is expected that the corresponding production 

contracts will include escalation provisions. For local manufacture, 
price adjustments to compensate for currency devaluation are 
standard in all contracts. An allowance of loi for contingencies 
was included over and above the total dollar cost estimate. 

UNCLASSIFIED 
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Conditions of reasonableness of cost estimate for the 
U.S. Government assistance to this project, as required 

from Section 611 of FAA, is met by the Passo Real construction 
program. A basic design is available, and details still subject 
to further modification do not involve A.I.D. funds. As 
previously stated in Section V , and also in 
AIulex III field surveys and office studies have been conducted 
to ascertain the economies that can be obtained by substituting 
a throughout fill dam for the originally adopted design containing 
a concrete gravity dam section. 

CEEE is already doing preliminary construction work at 
Passo Real. Access roads have been built, and work was 

started on the encampment for the labor force, This work is 
being done to date by force account. 

For the implementation of Passo Real project, CEEE will 
engage the services of an experienced engineering organiza 

tion to detail the existing design, and to perform the engineering, 
procurement, inspection, and training required. The Borrower has 
shown interest in retaining the same eng!Qeers to perform this 
work, and so has followed A. I.D. • B recOiEnendecC procedures in the 
process of advertising, pre-qualifying, and selecting for the 
preliminary work the firm of International Engineering and its 
local subsidiary. 

The schedule for plans and specifications will be timed 
to the project requirements. The basic engineering design 

is completed. Bidding plans and specifications will be scheduled 
to meet procurement and construction requirements, over the 
inplementation period. 

Construction will be carried out under the general direction 
of CEEE, assisted by the consulting engineers. To insi~e 

that the best coordination is obtained, CEEE will create a special 
management team to carry out the supervisory function. This 
company is well staffed and experienced to undertake this 
responsibility. Assisted by consultants, they should be able 
to complete the assignment without undue difficulty. 

UNCLASSIFIED 
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Construction work will be performed by Brazilian 
contractors. There are experienced civil construction 

and equipment erection organizations available in Brazil. They 
will be selected on the basis of pre-qualification and competitive 
bids, according to A.I.D. approved procedures. All such contracts 
will be financed from other than A.I.D. funds. 

Construction of the project is to be carried under two 
separate contracts, one for civil construction and the 

other for equipment installation. It is estimated than an 
average work force of 800 men, with a possible peak of 1,000 
will be required at construction site. The bulk of the labor 
force is to be recruited in the state of Rio Grande do Sul, 
with about one half of the technical personnel coming from other 
areas. 

The civil construction contractor will be responsible for 
the supply of labor, materials, and equipment required 

for the execution of civil works. Construction equipment will 
be provided by CEEE after procurement in the U.S. with A.loD. 
funds of those not a.vailable in Brazil. For this pt"rpose a 
provision of $5,505,000 is included in the loan amount. 

The suppliers of major equipment will be required to 
provide erection specialists to supervise work done by 

the equipment installation contractor, and to assist in the 
initial stages of testing and operation. 

A tenta.tive schedule for the main items in the project 
is shown in the form of bar .~hart, in 

Annex VI • There is great urgency in getting the project underw8¥ 
as soon as possible. lni tial river diversion must be coordinated 
with the beginning of the rainy reason in February 1969. 

E. Cost Estimates and Project FinanCing Plan 

Total cost of the project is estimated to be US$ll3.5 
mil.lion. The proposed A.I.D. loan of US$27.4 corresponds 

to 24~ of the total investment and represents the required 
importation of goods and. services. The proposed A.I.D. loan wil.l 
finance OIlly U.S. goods and services. 

UNCLASSIFIED 
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The following breakdown tabulation shows the imports to 
be financed by A.I.D. and the local cost expenditures 

to be financed by BNDE, CEEE, and the State of Rio Grande do Sul. 
Financing Sources and Costs 

Local ($1,000) 
Item Sources 

Passo Real Hydroelectric Plant 43,007 
Assoc. Transm.,Subst., and 

Distribution ••••••••••••••• 25,279 
Engineering, Administration 

and Training ••••••••••••••• 9>950 
Project Cost less Contingencies ~ 

Provision for Contingencies 
(about 10%) ••••••••••.•••• 7,864 

Total Estimated Cost ........ 86,] 00 

p of Local and Import Components 75.9 

AID 

11,125 

11,976 

1,800 
24,901 

2,499 

27,400 

24.1 

Total 

54,132 

37,255 

11,750 
103,137 

10,363 

113,500 

100.0 

Local cost dollar equivalents have been cor. ;el'ted at the 
prevailing official excht..nge ;t'ate 0f NCr$3.20 per dollar. 

The "Local Sources" indicated above include the aJ,reudy approved 
BNDE loan for NCr$llO.O million ('JS$3h.4 miJ lion: CEEE's 
internal cash generation !/, and Stu"';e revenue.;; from the State 
Investment Fund ~/. 

The ::'ollowing measures have been taken to pI cserve tne 
value of the Financing Plan in the face of proba~le 

price escalation during the period of project construction. 

1. The AID Loan contains a 10% contingency provision 
which should cover inter alia probaLle U.8. inflatbn. 

2. The BNDE loan contains an amount of NCr$34. 4 million 
(us~ao.8 million equivalent) over and above the base 

loan of NCr~;llO. 0 million which will be applied agair. st cost 
increases. Since the heaviest drawdowns from the BNJIE loan are 
expected during the early years of the project 1968-70 this 
allowance for cruzeiro depreciation appears aC:!'.tucl.ce. 

3. The other "Local Sources", CEEE and the Statt= Investment 
Fund, should maintain their relative va~ues given the 

ability of the former to make compensating rate adjustments based 
on annual revaluations of assets and monthly adjustments of variable 
costs such as wages, fuel, etc.; and since, w:i.th the latter, the 
State Investment Fund is based on sales tax r':',enues "'hich reflect 
rising prices. 

1/ See Exhibit C, Annex IV for details. 
~I See Page 32 for estimated future State Inve'::ltment Fund levels. 
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Millions U.S.! 

I. Powe!'house & Permanent Equipnent 

1. Construction equipment •••••• 5.5 
2. Imported component of powerhouse 

equipment, including turbines 
and generators •••••••••••••• 3.1 

3. other powerhouse equipment, 
materials and misc. ••••••••• 2.5 

II. Equipment and Materials for trans­
mission lines and distrib.system 

1. Transmission line •••••••••••• 1.4 
2. Cidade Industrial substation.. 4.0 
3. Porto Alegre substation •••••• 3.5 
4. Distribution & raw materials.. 3.1 

III. Engineering smd Training •••••••• 

IV. Provision for Contingencies(10%) 
Total ••••••••• 

F. Source and Assumptions of Cost Estimates 

Cost estimates are based on stUdies carried out by 
International Engineering, Gitbs and Hill, and Eletroconsult, 

and reviewed oy CEEE and USAID engineers. 

A detailed cost breakdowns in units of construction and 
A.LD. financed items are presented in Exhibits H and I, 

Annex III. 

Evaluation of the dollar component was made under the 
following assumptions: (1) the list of equipment for 

L"1port from the U.S.A. was approved by the "Associaqlio Brasileira 
para 0 Desenvolvimento de Base" (ABDIB) in May 1968 and submitted 
to the "Carte ira de Canercio Exterior (CACEX, the Brazilian Federal 
Government foreign trade regulatory agency) for prior approval. 

UNCLASSIFIED. 
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The letter of approval from ABDIB is attached as Annex V, 
Exhibit A ; (2) turbines will be buUt by a joint-venture 
of U.S.A. and Brazilian m~ufacturers, under the technical 
responsibility of the former. A minimum of 50% by value must 
be of Brazilian origin. Bids will be taken in the U.S.A. The 
American manufacturers will furnish those parts only which are 
normally imported by the Brazilian manufac"turers, viz., the 
shaft, runner, wicket gates, bearings, controls and regulator. 
USAID engineers estimate that the total cost wiU be e,renl~' 
divided between the U.S.A. and Brazilian manufacturers; (3) 
the alternators will be built in Brazil. Imports fran the 
U.S.A. will be limited to materials (copper, silicon ~te::~l, 
insulation) and the cooling and fire-protection systems, whict. 
are normal1:v imported by Brazilj.an manufacturers; (4) engineering 
services will be provided by a joint-venture of American and 
local firms, to prepare detail designs for the Pa~so Real 
project, complete required surveys, and investigate additional 
system requirementr;, Supervision of the project, as well as 
training of the Borroiler's staff, will also be pe:tformell. '1y 
the consultant. 
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f,ECTION VI - ECOnOl,f[C AN'\LYGI~ 

A. Economic Justifi·.;at10n of n.l.::;co Rco..l in COIDiJlld !jon 
~dth fLltcrna ti ves: DCiiCi'i t~,Co:., t Calct:.l.:l.tion:::; 

III cOl~dCtcrinb alternn,ti ';~J to the .i,J'!'opOGcc.. l::~ ~,~;) 

(f'ird :::;tacc) Par,::;o .!(eu.l bydroclcct.ri c p::':':.nt, ~ t :.;hould 
be borne in j(,i.nd that f'aC:::iO ReJ.l Ie 'pr11~jf1.·d lr u. s tOl'o,t;;C f~o,~e:,';.. 

In I';].I.J rr!:;pr::~'c;[; :::;:m:i11l1' to llnm/~::; ,ijlil.nt, i t H~ 11 fro'!" de 
3.'l1110rtl.:.r:t bCl1'.:!fj t::: to tl:c c:.d::;t~rj::: ,im,11:::;tl'CU,r:r .iJ1:l.nt of Jl\C1:( 

and the rroposed QOI';n::;trcalll rJ!.l.I:t of I'tU.1JO/J" 110til of \::I1::h 
~dll rcl~' on t!1C n:~::!jo Jcu.l ::;toru.cc ar:,l !'; ':IT rCl~·"}·~:~~(Ir.. 

The~~~ 1.le:.~i'i t::; <i.rc disc',I:;r.CU later j r: Fj,ru.~ni);' li. 

~:il:':'C IV'.ub6., 2. Uo .. ll;;tr(,J.r1 :;itr. ·,:;tjJ 2. :.;llL!::'.1;; lmre; 
('o:::t .Fer i:: .. : .i.;.~:V .. llcd thn.~ !~:::;:;o ~(;n.1J ::r. l:nt~. :'c_:.:'~l',: 

altcrna ti '!C 1c.::n. u~c 0.:' ttc t, i.l:.C Ij ;:',1 V.i t 1 Oli,;, tl1C oLI;, ~ .. ~:.:.] 

a1tcrrdt.1'lc~ to tile 1'.::',:0 ;;":~'_l .iJ:'o~e,I;:1: i ('11 co')lr,: :.; .... t i :.;!,~' V~·: 
~o\I.·cr ~c.Jl~:rert.cnt[J, \·:ot~l:} :'~e u.. ::o:;.l-~)r-(:~~:.1r o.::.-:::r(.~ t::('~·I"l1!.l 

l,]rt:·,t u.:.' cLj,'iivalc:.t 22.1A:.d'c.j·. 

:~')lC t:J.olc tclo'.: :.;hm::~ Lhe :'c;:;t jn r.il1:.; l;C!' Lilc,,;).~t 

;:'),.r of HlS[,O 7\caJi:. f:O!'l:i~>" ::0'] ~,.~ L, C:lf;: ·r..llc;.~ ':0),] .. 

fire.; :"'!!': ".' l-[,irc; t;1p.r,-aJ. rlrl:.~.~. 

Dr~c:.;t YCilT rc('or~ 

A'rern.t,;c \.:" t':1' ~-cJ.~' 

77.7 a veruge K;: 
~l,.::; o.vcragc l,~,: 

Oil-Drcll pla.l~t: 

77.7 0. '.'cr3.bC : ::1 
~~~. 3 u. '[crage ,,,' 
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The (lctu.:!.l::; of these cc.lculr'ltions arc ~h(\',m j,n , ' .. ""f ... . 
I. ... J. ~ ..... f • III 

I:xhi1J::i!; C l'hc follo',d I:C cone1uc.i (\~::: (' .. .1.1: 'be (:T'i,~','T, fl'O::, 

~he (\1)o'l'.::! r.~\blc. 

1';.1.:';::;0 HC'1.1 althouC!. de:.;j~r:ed 1'0), u ~'!-r!\.\J. :!:~r\..dt~' of 
~SO 1,\':, even '"jth 11!1 5:j:a~,~1 ~:)..L>acit.:r in:.:t.::':!.l".tim. of 

only 1:';::-, :~.;, C<lll llclivcr fo!'::.:r "r:C:G.l>cr LL;.~ ('0:!.1 C1" o~l-fjn:..l 

plar,t:; 01.' cquiva1,:nt caj..) ... ~cjt~' ::-! ~,ct:, ,Jr,), <J.!d ;;",(,~l'<l.C(;':<I'~('r 

y·ca~". 

lk:nci'.it-Gc:;t; ~·a.tj 0 -:::.; :.l.Jlln·cy,j ·~td~' ::'.1, :;0 

i!:oi:::u.tc.l 'i I~ A~nc:·' III, '::'xi.n it. C. 
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B. I~ortance of racso Reul U~ a Gtoragc ITo~ect 

The L:~O:';:; L;cnel'ation con'lJUtcu for t:1C project consi :Jt!i 

of the C:;1~erQ' to l)c pro'!) (k'~ L~' fv.;,;:.;o Rcal it:.;e1f pluG 
the ndditior.a.l enerGY that can be ccncratul (~t the 'jow::::;tren.::l 
c7acu1. lllJlnt '.dth the uencfit of the fus;;o Hen1 Tcservo·h. 
Ce.nambra. in its Prclinrl.nar;{ Allprai:.;o.l (Rio Gr:.l.ndc do"r;ul 
POl"er ~tud.Y), measured an increment ·;lhi.ch \;oulll rl.ccruc to thc 
Ja.~d plant and the t,,;o other U01;nstrear; :.;:i tc:.; prol'o::.;ecl for 
development: nainly, ltauba. and Dono. Fru.11c1:1Cu.. The foHo\·,":! IlC 
table illustra.tes the dereTl(bblc energy j n the rldc::t cyde 3.llrl 

the ~indc): (~05t per kilo\,utt of tllC fu:;:;o :\c!.l.l),T:l~ui.} ::.nd other 
dOH!wtream dc'!elOI)lr.ent:;. 

Av. Dcpcnd- Index l:;:;tj n~'l.tcd J n !e;.: '''0:+ 
Net a.ble Capa.- Ctl.i~l tu 1 r: !'jln: 
;rcLd Energy in dt;y' Co:.; L (1) 

Driest ( f]51, ::j ] lio"s 
C~rclc c.r. ) ll:';~~ 

Pro.1ect m. Av. mi';. 1·1'.1. ;jcparatc Clln.uJatl ve 

l~::;::;o ncal 
- at f1tc J~O 32.:; 
- at .. ir...c,d :")I~ ~('. ~' 

- tot!.l 131f [12·7 l~O ll~ ;~CO :!P.0 

:.,.:. 'JL: 
",," ,S5 7S'·1 141, .~ 2"0 ':~50 ., :.;. 

(J.) Exclusive of ('oot:: uf :.t . .:!r- •• p :,I:hr.tatior,::;. 
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The above ta.ble dernonctrates that the P"'<l.SSO Real ::; torage 
"'ill enable an additional e;eneraticn at the Jucn1 pIa.nL 

of 50.::' ~.r.{ in the driest year. The average lr<l.ter ~rear Hith this 
additional cencl'at:lon at Jacuf ;.l.mount::; to 59.0 :'!;\ per year. 

Thus, it can be seen that Passo RC(j,1 Js prinadly a. 
storl.l.Gc project, li]w the FUmt'\.~ Jam, Hhich '.dll pemJ.t 

the dcvclopment of addi tjon downstre;J.r7l sjtec tha.t othcr\!5 r.e 
' .... ould not lee us ... 'e;::.si ble. 

C. Justifica.tion :'01' Size u.na Tindnc of P·c;l.SSO Hea:;. Units 

Irlit.ially the CEEE rC(}lIe:.; tell AID to cor.:.;j dcl' fi mnd rib 
of four G=. 5 H'i lmit::; for a total :i ns tallea cafud t.v of 

2S0 J.:'.':. Aftcr further stlluic:; by CEEE 1.1.:1<.1 j t" consultant:.;, j t 
becamc ap}!'lrent th::Lt it m.ight not llc por.sibJ.c to 1'j11 thc [u:;:.;o 
Real rCGervoir ",1th suff:icient live Gtor;.1.c;e to cffcc:Uvclj- utUl7.c 
the th,~l"d and. fourth units .:Hhin the t~mc lir;.,itFJ.tion", t[.}dr.~ 

into account. the ' .. :ate1' 1'cq1..drcn:cnt:.; of t.he dO' . .11:.;tl'~~"rr .. ,:Lleu1 1]1.I.nt. 
GEEE O1I;d the ;-~ta te, ',r.i th thr! :';llPJ10rt of F.I,ETnonrJ.;:; u.r.~l mlOS, 
decide,], therefore, to ac .. ~eJ crate the P:.l::;:; 0 l'';mrlo pJ!l:;t u ~ ~ (1 efe r 
the third und fourth urdt" o~ I~:.:;::o !kal ·.):.tjl t11C lat.r~ ,/c';;. 

Tl:e federal t.:;overnr:,ent through t hc l/j ni r.t r:/ of the 
Ilitc!'ior ur.cl DITO::: hue prod r;erJ to ~;ufi.il~' thc rc:;ourr:c!; 

neccG:>ar;y' for completjon of the PaGGO Funrlo I,l1l.nt b:,- :..n r(2/1S!?5. 
:::ince Pusco F'mdo ic an excellent IJrojccL ' .. :i. th ;Ul j nrkx ccct 
of U""","r ner ·]'l"O, ... 'tt (('C)"p"rerl to " .... ··.ro"r' ·) .... r 1'.'1"'- ~~ P or ')',J-I"..,.' ~ '.- ,'(v., .. Iii ~ \..",,+,.' .' .t- •... v •. l..i.l·"" -

?aSGO Ren.l), dner. it :is ('L1rc,dy l)n:ler C'(;:;;.tn:I,t.ioc; r'~' ni~()~, 
::.ncl l.;inec i tc ('omplet10: if, I.Ot cxpedcJ to prc..;cnt a:-:y 
Gignificant enGineering problems, the dC".iClOI: of tl;c cOlr.]'an:,· 
"nr1 l.:tate to procr!cd '.::i th l~)~ [:';) at I'u:;f,o hf';J.l ~L!irl a. :~elero.tj or. 
of Pc,::;:.;o FULdo appellrs sound. 

HOl'eover, t!H' iw.;tull'ltion of t\;O t.;.nitc at P'...:..eGo Hc,,-l 
rather than the four or~binally propoccc.l js conciGter.t 

,lith the lOi·:er 100d c;rQi-,th projcd:i.onc pr0pa.rcd hy Cu.narr,brtl. 
and adoptcJ. hy Ui.iAID. 

UNCI/I.:;GIFIEn 
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D. Line 

Parto Alegre is presently suffering from a Ghortage of 
pOl-tcr during the peak hours and. rationing (an estimated 

8% of actual demand) :i.s now in effect. In order to meet the 
deficiency of pcaldna between no., and the completion of Passo 
Real :in 1973, the company ,all requ1.rc an addHional ~;curcc of 
thernnl pm-ter. 

The CEEE has pl.a.nnecl to construc·t the 100 t·f.o[ expa.m:ion 
of the CancUota. cool burning plant in the South Gy:;tem 

~1th interconnection to the North as a. means of covering thjs 
deficit. Candiot.1. io located in the Southern part of the State in 
a. reeion .,here there arc auequatc supplies of 10· .... grade but 
readily accessible c;:nl reserveG. The cstinated ~ost per 
ldlol\utt or indt:'J{ capadty of :mch an mq:arloion ;·;ould be 
Ui.;$4213 lO\>Ter than the cost of comparable cool- f1 red thcl'rrnl 
11lD.nt::; cl~.c·,rllcrc in the :Jto.tc of Ri 0 Gl'o.nde do ~ul, but 
:;lie;htly hic;l:er thc.n a.n 011-f1 -red plu.!1t of eq-. .1i valent 
capadt:,.· locu.tccl il'l POrto Alec;re. The CF.EE'::; ir.tere:.t 1n 
1mildi nu the Co.ncliota. plant :i s 1 n :part c):'pJ.ainf!cl by thc gro d nb 
demand in the :::outh sy~tcm and in part by the c.ignjnc of an 
intcrna:t1or.o.l trco.ty betHccn Uruguuy and Ilra.zil \1l1dcr ·n'hich 
Lro.zil ';!oul ,] "uIJPJ.:r po"rcr t.o UruGU:l.jr from the Ca.ndiob. plurt. 
r~·.~ID i " not yc r.u. ti::;fied that o.rrant;cmentr. for Ilmic1' r;o.lcr. 
L.\. . • . ..,...~l.: . . ' l.i \<,-j 1J. act:la.lly be consummateu; r~l1') , thcrcfm'c, t.! c 
>. !·.ii . ~ ~, ln. r. t . 0 'V. on1:; hc justifier.! hy a n ::. ntcrconncctj('m 
· .. i t:. t .:(: r:orth f.yr;tc:l1, .:;omc 270 hi lOt;lctcr;; a .. .-li.l.~' . 

T'1C 30LTECl. co[,.l-rjre · ~ thcrrral p1.n.nt .l.n :';antn Cuta.ri:in 
offers 11. lliore Hl:ely alternu. t :i '/C for Illeeting north r;~'r.te rn 

cnc::d:,' rcquirc rrtl'Jnt~l. J\. t the ~ n1 tiu. ti vo of I::Ll::TROBnA"" arra.nGements 
ha.ve been Hade to construct a tro.nl.imiaslon line from the ~OLTECJ\ 
plant to the sUbsto.t:i.on a.t rerto Alegre. The tra.ns rni s~ j on Ibe 
cou.l<.l tJe conll)letcd w:i.th:i.n IB month:; and, therefore rcpresents 
·~hc most rapid mcam; of supp:).ying power to thc Porto i.legrc :lrCCl.. 

In connect:i on '\-lith the proposed tranl;rm :;sion linl: bct\.,rcen ~OI,TECi\ 
and Parto Il.lcgre, ELETTIOBRt\S bas · ('ollvinccu. the ~tllte or ill 0 

G.r'cJ.nde do ~ul to beein convers:i.on· from 50 to Go cycle pm/e1' in 
the I-;orth :::yr.tcm. The propo::lcd fustlo !\c{l.l anrl Pa:;so Fuuuo 
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plant:; i.111 bc built for )0/(;0 c~relc or Go ej"clc opera ~,jon. 

The Jto.tc t :; ued-cion to convert to Go <':S',-::lc pO'"cr i:':ll 
1f1.\'0 10n(;- term tencn t::; :;j nee :i t ",,-':'11 ena,1Jle the :..:t:'t te: 

to be intercoT"ineeted vdth tr,e Soath-Ccntrul :>yctcm at t. 

future da. t.o. USA.ID ·:.:oncurG with ELETRObEi\.!.i t:u-.l. t the COLTEr:\. 
::.;olution is the most fea.siblc onc for JupplyinG aClditior.v.J 
power to t.hc North ;;y::;tc::-. o'lcr the next scveral j'carr.. 
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SECTION VII - FINANCIAL ANALYSIS 

A. ~iff Legislation 

The Brazilian tariff legislation has been tully described 
in the loan paper entitled "Brazil: FURNAS (santa Cruz 

Thermal Plant Expansion)"" dated June 1" 1967. Brie ny, this 
legislation is based on the maintenance of power rates such 
that the fUll cost of service is covered and a return on re­
invested capital provided. Power companies are entitled to 
earn 10% per annum on their annually re-valued rate base, to 
cover all operating and administrative costs, and to provide 
for depreciation at the rate of 5% for hydro plants and 8% for 
thermal plants. An additional ~ptional provision known as 
reversion or amortization in the amount of 3'~ is also 
available. 

In addition to the tariff charged by the power companies, 
Brazilian legislation also provides for tax collection 

by ELETROBRAS of up to the el'tuivnlent of 50~ of the tariff 
itself. 'T'he resulting rate to conGwner is one of the highest 
in the wol'ld and is justified by the very heavy inveGtment 
requirements of Brazil's power expansion progrrun. 

Currently some revisions in the rllt.e legislation are 
under consideration oy government authorities, e.g., 

power intensive industries will be afforded fl preferential 
power rate. It is also anticipated that power companies will 
have the option to charge depreciation at 3% per annum on hydro 
p~.ants and 5% on thermal plants, allowances more in accord 
with the useful life of the plant. 

B. Rates and Revenue 

As indicated in AnnE:X IV ,Exhibit A , from 1964 through 
1966 the company buffered (L net loss or barely covered 

its expenses. Rates did not provide for adequate depreciation 
on plant and the return on the rate baGe was negative. In 1967 
the company increased its rate substantially although not to 
the full levels permitted by the legislation. The deficit of 
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of approximate;y NCr$2 million at the end of 1966 was replaced 
at the end of 1967 by a positive NCr$6 million balance in 
reserves. However, it was not until 1968 that the company 
increased its power rates to a level necessary to assure a 
positive net income. 

In the past 12 months the CEEE has received three rate 
increases: the last of these was issued in March to 

become effective May 1. It provides for an {!.verage rate per 
kilowatt hour of NCr$O,l02, equivalent to 32 mills (an increase 
of over 30%). Taking into account the average kilowatt hour 
1rom January 1968 of NCr$O,074, the weighted average rate per 
kilowatt hour for the year 1968 will be NCr$O,090, equivalent 
to approximately 29 mills. 

The rate of NCr$0,102 per Kwh represents t~e full 10% 
renumeration on the rate base (re-valued through the 

year 1966), plus all operating costs and depl'eciation on 
re-valued assets at a flat rate of 5%. OWing to the one year 
lag in the re-valuation of the rate base, the return on the 
rate base for 1968 will be roughly 8~ in real terms. 

The courageous action of the company in raising its 
rates to such high levels is an indication of the 

responsible attitude which the company and state have adopted 
in the management of the state Power Development Program. More­
over, the latest increase in rates was made in the face of a 
forthcoming municipal election later this year. 

A comparison of the rates in effect in the state of Rio 
Grande do Sul ~dth those charged by other major power 

entities is shown below: 



gompany 

CEEE 

CEMIG 

- 30 -

COMPARATIVE POWER RATES 
(NCr$ per 1000 Kwh) 

Secondary 
Service !I 
125.00 

65.00 

Rio/s.Paulo Lght76.59 

66.10 

42.00 

44.00 

CHESF 

COPEL 

44.28 

75.00 

31.50 

61.30 

UNCLASSIFIED 

51.80 

34.00 

34.80 

26.00 

57.00 

As will be noted fran the table above CEEE's rates will be higher 
than those of any other ma,jor power system in Brazil 

C. CEEE's Future Rate Policy 

CEEF has agreed to adjust its tariffs annually to the 
maximwn level penni tted by Brazilian power rate legisla­

tion unless they can satisfy USAID that such level would be in 
excess of their requirement. This is the standard rate clause 
applied by USAlD on power loans including the FURNAS, Santa Cruz 
Expansion and the Mascarenhas project. The Governor of Rio Grande 
do Sul bas confirmed (See Annex ) the State's intention to 
support CEEE's rate policy. 

Y Covers residential and small corwnercial service. 
Y Equal to a load. having 50% utilization of maximum monthly 

demand. 

UNCLASSIFIED 
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D. Projected Income Statements 

With the application by the CEEE of the above mentioned 
rate policy, a marked improvement will occur in the net 

revenue position of the company from 1968 through 1973. During 
this period it is expected that the company will generate from 
i.nternal sources (net income and depreciation) a total of 
NCr$424 million, representing about 36% of the company's 
investment, d~bt servicing and dividend requirement 1uring 
this period. 

E. Projected Balance Sheets 

Actual project:;'on balance sheets are shown in Annex V 
Exhibit B. At the end of 1967 the company had a n(>t 

investment in plant and property of NCr$220 million and working 
capital and advances of NCr$83 million, making total assets of 
NCr$303 million. The cCllllpanyts capital amI reGerves at that 
time amounted to NCr$203 million and its long-term debt to 
NCr$lOO roi11ion. The debt/equity ratio was, therefore, about 
one to two during the yea~ 1967, and it is expected to continue 
in the same proportion through the 1968/73 period. 

F. Cash )i'low Forecast: Discussion of Debt Servicing 
CaEacity and other Issues 

A projected statement of source and application of funds 
and cash flow of the canpany is shown in Annex V 

Exhbit B. This cash flow indicates that the company should 
be able to ca~ry out its program and service its debt confortably 
provided rates are maintained in accordance with the policy 
discussed earlier and that contributtons are received as required 
from DNOS (NCr$1l5 million), the Ministry of Mines and Energy 
and INDA (NCr$42 million) and other long-term lenderG(NCr$30 million). 
Furthermore, the cash flow indicates equity contributions of 
NCr$276 million must be mude by the state during this period, 
as discussed in Section IV • The bulk of these equity contribution 
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is expected to cane fran the state Investment Fund which 
receives a share ot state sales taxes. Shawn below is an 
esttmate of the schedule receipts in the State Investment Fund 
available to make the equity contribution tor this project and 
comparison with the amounts pledged by the Governor tn his letter 
of May 13, 1968. 

(NCr$ mUlions) 
1968 1969 1970 1971 1972 1973 

Governor's letter 

Sales tax receipts 
(4%/annum growth) 

state Investment 
Fund (20% of Sales 
Tax) 

26 31 36 

450 516 558 

90 99 103 107 112 

Notwithstanding these specified sources, A.I.D. has 
requested and received from the Governor a written 

commitment that the state will supply all funds necessary for 
the completion of the Passo Real project. These funds would 
be provided for the Passo Real project as a matter of priority 
by the State. 

UlfCLASSD'IED 
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VIII - ISSUES AL'"'ffi COr.."DITICNS ATTACHED 'ro morcsED USAID LOAN 

A. Priority of Pa~no Real Project in the Program: 
Co.ndio·ta and Passo Fundo 

The company and the state have given a ;'!TUten r .... l3~ura.nce 
that the Passo Real project ·,.nll be acco:rded first 

priority in the Gtate Pmler Development Froeram. At the same 
time, the cOIl1!.lEl.ny's power expans:! 011 program ::,: very ambj ti OUG 
and \iill require a tremendous financia.l effort by thc company 
and the State in order to lle card cd out. 'rU" i r. particularly 
true of the I'Il."so Fl.mdo project ",hlch (lepend::; partially on 
federal :resource::; and partially on ::.;to.te resources .. There 
"Till he pressure on the Btatc to provide rL,IlC]~ for f..ilC rapid 
completion of Pas::;o Funclo and (~ danger e" ids that the Passo 
Real project 1,0t:ld 'be llrejuu5.ccd as a result.l.lorcQI.;cr, the CEZE 
is anxious to carr~r out tllC Candjotll project 411,1. lla:.; f~CccptCf~ 

a tcmporary pontpone:llcrJt of I:.h.1 ~~ IJroject ~Tith soalC reluctance. 
In fact, the com:pap.y hac invj ted internatj onal lcr.der:~ for turn 
key finandllg of the Candiotn plant. \:i111e it j::; unlikely t1:nt 
forej Sr! :JUlJPlicrG Hi 11 pro':ide lOO~ of the financing, it j n 
pozzi ble that the offers rode to thc company IJ.i 11 lIe very 
a-(;trac~ivc. However, UGAID 1m.G requested. a.nd rccclvel3 1~~~j~~ro.r.ces 

from the cOlnJ:lUn,y and. thc state regardinB the posr.itle 
poatpO!lemellt of Canw.ota and the ~r.con 1 uni t of ?a.SGO Io'undo 
and it is believed. that the iJrecD.utiotls ta;,c:l arc G'.lfncient 
under the circumstances. 

B. Fioor.cial Uf.AIi) fro!;] 
CEEE the state 

The company \.nll be rcquj Ted to rraintain pO\lcr tnri ff 
at thc r,llx::'l,llL'rllevel pcrm.i.ttcd by 13ro.zjl:ian lecir;ltl.tion 

and ",rill be requirl~tl. to (';i vc first priod ty to the rn.S~jO f\eal 
project in its PO',ver Development I'rogrll.n:. TIlC ::Jtute has also 
been required to give fir~t priority to Passo Rcal, to sllpport 
the CEEE'o ta.riff policy, and to provide Roll funds necessary 
to completc the project. The CEEE and the [;tute will fllrthf!r 
comm:lt thcm5clvcf.; to rej nved all earnj nBC fror:. t.he cor;,puny 
:i.n i.ts investrr.cnt progra[;}. In the Guarantee ACl'C'crr.ent the 
Government of Brazil, act:!. ng through r.r..E'IT:OBMS, wj 11 te 
require,]. to grunt to the compa.ny the maxi r.mnJ rates permi ttec1 
under the leei~lat:i on and to provide an over- run \~ommi tmcnt 
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in the event that additional funds should be required in order 
to complete the project. 

C. U.S. Procurement and the Law of Similars 

All procurement will be of U.S. source and origin and 
all imports will have either no Brazilian similars 

or deminimus similars, considering timing and quality 
requirements. The Government of Brazil, through CACEX, will 
give as a condition precedent to disbursement under the loan 
prior approval to the list of imported eqUipment and materials. 
In the case of the Kaplan turbines, the company has agreed with 
the national industry that joint Brazilian/U.S. bids will be 
obligatory under an arrangement whereby essential imports and 
technical services will be supplied by the U.S. manufacturer 
and equipment and services produced or available in Brazil will 
be supplied by the Brazilian firm. This agreement with 
national industries provides that 50%, by value, of the 
turbines must be of Brazilian origin. It is estimated by 
USAID engineers that approximately half of the value of the 
turbines will have to be imported; and, therefore, the 
arrangement appears reasonable. vlhile there may be some 
commercial dislocatIon with this type of procurement since 
most of the Brazilian manufacturers al'e affiliated with European 
firmf:, the local manufacturers have raised 110 specific objections 
to the proposed arrangement and believe it; can be worked out 
successfully. 

D. SUI",ervisory Consulting Engineers 

As mentioned earlier, the manngement of the company is 
not as strong as that of other power utilities in Brazil 

such as FURNAS or CEMIG. However, the company's management will 
be satisfactory with the assistance of the consulting engineers. 
USAID believes that the company is capable of carrying out its 
expansion program and operating the proposed project without 
difficulty. The company has already engaged the firm of 
International Engineering together with its local subsidiary, 
to perform the necessary engineering and supervisory services 
related to the Passo Real Project. 

The pr~)sed A.I.D. loan,however, will finance only U.S. 
engineering consul-,iog services which are eligible for 

dollar payment. 
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E. DNDE Loan Conditions 

The 13NDE loon of l;Cl':iiJlO m; Ilion \·ro.s mo.de under very 
strict (;ondi tj OnE: including the riGht to ',..-1 thhold 

the semi-annual release of funds in the event t1Jat thc compnny 
had not cOlapleted certain tra.nmnissiol'l anu ,.li::;tribution ',\'or}::-; 
by specific dates. U~\ID has dir,ct;c~cr.: thG~e conditione '-:ith 
the company v,hich i::; cor,fju.cnt that .~ t can complete the::;c 
,·,or!:s on schedule. The :a;rrE has a.greed. 'til til t:SAID tho. t :: t 
,dll consult ...... lth ..... s prior to invol\~I1C the riGht. to I:H!-.!lOl(l 
release utlrlcr its loan. The U::;Alt 100.1: ',;j] 2_ coutu in an 
event of uefa"U should ~he DIIDI: loon be ~m:l'cr.ded. 

UNCIAS~IFIED 



- 36 - UNCIASSIFIED 

SECTION IX - IMmCT ON THE U. S. ECONOMY 

Since the proposed U.S.¢27.4 million AID loan will 
finance goods and services exclusively of U.S. cource 

and origin, it nay be said that the impact of the loon 011 

the u.s. econoll\Y .Till be fo.vorable. 

Moreover, .Tithout the propoEed AID financing, the 
imported equipment and materials required for the 

project might have COOle from other competitor countries. 
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AID-DIC/P-729 
ANNEX I - Page 1 of 1 

June 14, 1968 

CERtrIFICATION PURSUANT TO SECTION 611 (e) 
OF THi:. FOREIGN ASSISTANCE AC'f OF 1961, 

AS AMErmED 

Re: BHAZIL - Capital Assistance - Passo Real Hydroelectric Project 

Having tak~n into account, among other things, the maintenance 
and utilization of projects in Brazil previously fjnanced or 
assisted. by the Uniteu States, I certify that in my judgl!1ent 
Brazil has the financial cupability and. the human resources ca­
pability to effcl!tively utilize I,;he proposed loan to the Companr°'1 
Es !;acl.ual de EnergiD. El~ trica 1'or the Pas~o Heal llydroelec tric 
Projec t. 

This judgment is based primarily on th(~ facts ueveloped in the 
Capi tal Assi::: tance Paper for the proposed loan 01' ;!'2'{ .J; million 
which d.iscussea in uetail the capabilities of the Borrower and. 
the State of Hio Grande do Su!, and finds that Lhey [JossesD 
adequate financial and hUl,l3.n resource., cupauility Lo cl'fectivl:.!ly 
maintain and utilize the project. 11lC relationship ulOtwC'cn chis 
proposed loan and oth~r projects financed by the UniL~d. ULntcA 
is reviewed in a memorandum from the Assistant Direct,or for 
Capital D~velopment dated May 27, 1968, al,;tuchcJ. hereto. 

( Direc or 

Date 

Drafted by: 
ADCD:LZJ re~ 

, , .I 

Clear ces ~., l ''\ 

nlX)M: ID:1 e .i uc 
LGS: FVe Host!. 'd3I2!lki H ... 

\1 I 
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CHECK LIST OF STATUTORY CRITERIA 

(Alliance for Progress) 

UNCLASSIFruD 
A:rn-DLC/P-729 
.ANNEX II 
Page 1 of 1'{ 

June 14, 1968 

In tlie space provided under each item, summarize for each item the 
inf6.iin8tion or conclusion requested or rna.ke reference to the section(s) 
of the Capital Assistance Paper, or other clearly identified and 
available document, in which the matter is clearly discussed. 

The following abbreviations are used: 

FAA - Foreign Assistance Act of 1961, as ~nded by the Foreign 
Assistance Act of 1967. 

App.- Foreign Assistance and Related Agencies Appropriations Act, 1968. 

NA - Not Applicable. 

Country Performance 

Progress Towards Country Goal 

1. FAA Sec. 208; Sec. 251(b) (1), Sec. 25l(b)(5), Sec. 251(b)(6). 
Extent to which country is: 

(a) making appropriate efforts to increase food production and 
improve means for food storage and distributionj 

(b) creating a favorable climate for foreign and domestic private 
enterprise and investmentsj 

(c) increasing the public·s role in the developmental processj 

(d) allocE.ting expenditures to development rather than to 
unnecessary military purposes or intervention in other free 
countries' affairs; 

(e) willing to contribute funds to the project or program; 
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ANNEX II 
Page 2 of 17 

(a) increase food production and improve means for food storage 
and distribution; (b) encourage private enterprise and investment 
as is clearly evidenced by the present Administration's policies; 
(c) increase the public's role in the developmental process; 
(d) allocate expenditures for development rather than for unneces­
sary military purposes and is not int~rvening in other free countries' 
affairs; (e) contribute fund.s to this program; (f) make economic, 
social and political reforms. (Such as tax collection improve-
ments and changes in land tenure arrangement, and makj~g progress 
toward respect:fbr the rule of la.w, freedom of expression and of 
the press, and recognizing the iIr.portance of individual freedom, 
initiative, and private ent';!rprises). And (g) adhere to the 
principles of the Act of Bogota and Charter of Punta del Este 
and respond to the vital economic, political and social concerns 
of its people, and demon~tI'ate a clear determination to taKe 
effective self-help measures. 

For specifics see COllunents ill AlD-DLC/P-66d of January 23, 1968, 
containing Negotiating Instructions for Proposed Program Loan 1968. 
For: (a) page 6.11; ~b) page 2.il; (c) page 2.11j and (d) page 7.1; 
(f) page 1.2TIj (C) page 1.2B. For (e) see page iii item d of this 
loan paper. 

2. FAA Sec. 25l(b). Information and conclusion on country's efforts 
to rep~~t.riate capital invested in other countries by its own 
citizcr~Sn 

Brazil's efforts to r.tabilize the value of the cruzeiro through 
measures to counter inflation, includine the last devaluation 
ar,l recent measures to control the parallel mnrket, contribute 
to +.he return of capital :invested in other countries by its 
ci"tizens. 

Relations with UnE cd states and other Nations 

3. FAA Sec. 620(c). If assistance to a government, existence of 
lndebtedness to a U.S. citizen for goods or services furnished 
or ordered where SUcll citizen has exhausted available legal 
remedies, debt is r.ot denied or contested by such government 
or indebtedness arises under an unconditional government guaranty. 
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Brazil is not known to be indebted to alY U.S. citizen for goods 
or services furnished or ordered where sllch a citizen has ex­
hausted available lega~ remedies or where the debt is not denied 
or contested by the Borrower or the indebtedness arises under an 
\U1condi tional guaranty of paymen t by the Borrower. 

4. FAA Sec. 620(d). If assistance for any proc.:uctive enterprise 
which will compete in the United States with u.S. enterprise, 
existence of agreement by the recipient cO\U1try to prevent 
export to the United States of more than 2~ of the enterprisets 
annual production during the ille of the loan. 

Not applil..J.ble. 

5. FM Sec. 620(e)(1). If assistance to a government, extent to 
which it (inc,:wding government agencies or subdivisions) has, 
taken any action which has the effect of nationalizing, expro­
priating, or otherwise seizing ownership or control of property 
of U.S. citizens or entities beneficially mmed by them without 
taking steps to discharge its obligations. 
Neither the Government of Brazil nor nny eovernmental agency 
or subdivision thereof, has on or after v nnuary I, 1962, 
nationalized) expropriated, or seized ow1\erohip or control 
of property of any U.S. citizen of finn, taken steps to repudiate 
or nuLlify contracts with suct citizens or finns, or impose or 
enforce discriminatory taxation or other exactions of restrictive 
conditions, or taken other actions havin g the Effect of nationaliz­
ing, expropriating or otherwise seizing ownership or control of 
property owned by U.S. citizens or firms, as specified in this 
section of the Act, without taking appropriate steps to discha.rge 
its obligations, as specified in this section of the Act. 

6. FAA Sec. 620(i). Information whether the country permits, or 
fails to take adequa.te measures to prevent, the damage or 
destruction by mob action of U.S. property. 

The country is taking adequate measures to present the damage or 
destruction by mob action of U.S. property. 
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7. FAA Sec. 620 (1). Consideration which has been given to denying 
assistance to a government which after December 31, 1966, has 
failed to institute the investment guaranty program for the 
specific risks of inconvertibility and expropriation or con­
fiscation. 

Brazil has signed such an agreement and instituted an active 
program. 

8. FAA Sec. 620(0). If country has seized, or imposed any penalty 
or sanction against, any U.S. fishing vessel on account of its 
fishing activities in international waters, which has been given 
to denying assistance. 

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

9. FAA Sec. 620(q). Existence of default under any FAA loan to tbe 
country. 

No such default exists. 

10. FAA Sec. 620(t). Prohibition on aid if country has severed 
diplomatic relations with United states, unless agreements have 
been negotiated after resumption of relations. 

Braz .... l maintains sntisf'nc()ory diploflll-J.tic relations with the U. S. 

li. FAA Sec. 620(u). f3tatuG of the country on delinquent U. N. 
obligations. 

Brazil is not delinqucmt with respect to dues, assessments or 
other obligations to '~e U.N. 

12. t~ Sec. 209. Inforn~tion about multilateral assistance being 
furnished to the country. 
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AID assistance is being closely coordinated with that of the 
International aGencies. (For specifics see comments 
AID-DLC/P-66d of January 23, 1960, containing Negotiating 
Instructions for the 1968 Program Loan, pages 3.1-3.3.) 

13. FAA Sec. 620(3.)i App. Sec. 107(a) and (b). Compliance with 
prohibitj.ons against assistance to Cuba and any country 
(a) whict furnishes assistance to Cuba or failed to take 
appropria~e steps by February 14, 1964, to prevent ships 
or aircraft under its registry from carrying equipment, 
materials, or supplies from or to Cubaj or (b) which 
sells, furnishes, or permits any ships under its registry 
from carrying items of primary strategic significance, 
or items of economic assistunce to Cuba. 

No assistance will be furnished under this loan to the 
present. Government of Cuba, nor does Brazil flU'nish 
assistance to the present Government of Cuba. 
Brazil has taken appropriate r;teps to prevent ships 
or aircraft HIlder its registry from enear:ing in 
any Cuball trade. 

14. FAA Sec. 620(b). If assistance to a government, existence 
of determination it is not controlled by the international 
Communist novement. 

The Secretary of' State has detennined that Brazil is not 
controlled by the international Communi~t movement. 
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15. FAA Sec. 620(i). Information on representation of the country 
at any international conference when that representation 
includes the planning of activities involving insurrection or 
subversion against the United States or countries receiving 
U.S. assistance. 

There has been no Brazilian Government representation nor any 
private Brazilian representation with Brazilian Government 
sanction at any international conference in which that repre. 
sentation includes the planning of activities involving insur. 
rection or subversion against the U.S. or countries receiving 
U.s. assistance. 

16. FAA Sec. 620(n)j App. 107(b) and 116. Compliance with prohibition 
against assistance to countries which traffic or permit trafficking 
with North Viet-Nam. 

Brazil does not traffi,~ or knowingly permit trafficking with 
North Viet.Nwno 

Military Expenditures 

17. FAA Sec. 628(i). Existence of determination that the country 
is el~aeing in or preparing for aggressive military efforts. 

The President has not determined that Bra.zil is engaging in or 
preparing for agGressive military efforts. 

16. FAA Sec. 620(s). Information and conclusion whether country is 
devoting unnecessary percentage of budget for military purposes 
and using foreign exchange for military equipment. 

Heference: Airgram A-4l4 - Brazilian Military Expenditures 
December 10, 1967. 

lY. App. Sec. li9. Information on reduction in assistance by amounts 
spent by country f'or the purchase of' sophisticated military 
equipment. 

As of the date hereof, Brazil has not spent any amounts on the 
purchase of sophisticated weapons systems as described in this 
Section. .3ee also Airgram A.414, Brazilian Military Expenditures 
of December ld, 1967. 
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20. FAA Sec. 201(d). Infvrmation and conclusion on legality (under 
laws of country and Unite1 3tates) and reasonableness of lending 
and relendinp. terms of the loan. 

The proposed loan is consiste~t with the laws of Brazil and the 
United 3tates and the terms are considered reasonable by both the 
Borrower and A. r. D. 

21. FAA Sec. 251(b)(2); Sec. 251(e). Information and conclusion on 
activity's economic anel technical soundness, including information 
on availability of an application together with assurances to 
indicate that funds will be used in an economically and tech­
nically sound rranner. 

The project has received the endorsement of the Ministry of 
Mines and Energy, Elet'robrcts, and the Ministry of Planning. 
Sufficient information and assurances have been provided to 
indicate that the funds will be used in an economically and 
technically sound manner. 
This activity has been found economically anti technil!ally sound. 
See the ~.·espective Sections of this Loan Paper. 

22. FAA Sec. 251(b). Infdl'mation and conclusion on capacity of 
the COWl try to repay the loan, including reasonableness of 
repayment prospects. 

The concessional tern.s of the proposed loan (40 years, including: 
10 years grace period (2~) 30 (2 1/2~) are within the country's 
debt servicing capacity. 

23. FAA Sec. 611(0.)(1). Information and conclusion on availability 
of engineering, finanCial, and other plans necessary to carry 
out the assistance and of a reasol'ably firm estimate of the 
cost to the United states of the assis~ance. 

Necessary technical and financial planning hus been completed. 
See Sections IV, V, and VII. 

tmcLASSIFIED 
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24. FAA Sec. 611(a) (2). Necessary legisl~tive action required 
within recipient country and basis for reasonable aaticipation 
such action will be completed in time to permit orderly 
accomplishment of purposes of loan. 

No legislative action is required. 

25. FAA Sec. 611(e). Compliance with requirement that Mission 
Director certifY, with respect to projects estimated to cost 
over $1 million, as to the country's capability effec~ively 
tc maintain and utilize the project. 

The required certification is made in the letter of transmittal. 

(See Annc:x I). 

26. FAA Sec. 25l(b). Information and conclusion on availability of 
financing from other free-world sources, including private 
sources within the United states. 

Other free world financial lenders have been approached and 
have indicated that they are not interested in the project. 

UNCLASSIFIED 
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Loan's Contribution Towards Achievement of Country and Regional Goals 

27. FAA Sec. 207; Sec. 251 (a). Extent to which assistance reflects 
appropriate emphasis on: 

(a) encouraging development of democratic, economic, political 
and social institutions; 

(b) self-help in meeting the country's food needs; 

(c) improving availability In the country of trained manpower; 

(d) programs designed to meet the country's health needs; 

(e) other important areas of economic, political and social 
development, including industry; free labor unions, cooperative: 
and voluntary agencies; transportation and communication; 
planning and public administration; urban develo~Qent; and 
modernization of existing laws. 

(a) Not appli<.:9.ble. 

(b) Not gener.1I1y applicable. 

(c) The loan will provide for technical. assistance and training. 

(d) Not applicable. 

(e) The formulation of this project has already made a contri­
bution to the planning of the Rio Grande do Sul Powl~r 
Expansion Program. The proj ect I s significant contr;.bution 
to the availability and dependability of electric energy 
service in the state will haVe an obvious and peI~asive 
influence on the economic and social developme~~ of the area. 

UNCLASSIFIED 
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28. FAA Sec. 251(b)(J). Information and conclusion on activity1s 
relationship to and consistency with other development activities, 
and its contribution to realizable long-range objectives. 

This project will have a basic significance for the state of Rio 
Grande do SUI1s development activities, and will play an essential 
part in the realization of long-range objectives in the national 
power sector. 

29. FAA Seco 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 project, and more particularly, the rate policy covenanted 
in the Loan Agreement will contribute to the achievement of the 
company's self-sustaining growth. 

30. FAA Sec. 281(a). Extent to which the loan will contribute to 
the objective of assuring maximum participation in the task 
of economic development on the part of the people of the 
developing countries, through the encouragement of democratic 
private and local governmental institutions. 

The loan will ma~e su~h ~ contribution by assisting in supplying 
needed electric f'0vlCr :>ervict:s, strenc;thening the management and 
finances :Ji' the Co"ipnny, and rClJ.ui ri nE C'onsumers to bear the 
full cost of sl:rvicr:, heret~of:Jrc sulJsjdized. 

31. FAA Sec. 2~n(b). Extent to \lhich program recognizes the 
particular needs, desires, and capacities of the people of the 
country; utilizes the country's intellectual resources to 
encourage institutional development; and is supportive of civic 
education and training in governmental skillso 

rr~Gra~ satisfies necd f:Jr essential public utility service. 
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320 FAA Sec. 601(a). Information and conclusions whether loan will 
encourage efforts of the country to: (a) increase the flow of 
international trade; (b) foster private initiative and com­
petition; (c) encourage development and use of cooperatives, 
credit unions, and savings and loan associations; (d) discourage 
monopolistic practices; (0) improve technical efficiency of 
industry, agriculture, and commerce; and (f) strengthen free 
labor unions. 

The project may indirectly increase the flow of int.ernational 
trade and foster private initiative and compotition. It will 
improve the technical efficiency of industry, aericulture, and 
commerce. 

33. FAA Sec. 619. Compliance \dth requirement that assistance to 
newly independent countrios be furnished through multilateral 
organizations or plans to maximmn extent ::!.~propriate. 

Not applicable. Brazil is not a newly independent country. 

34. FAA Sec. 251(h). Information and conclusion 011 whether tho 
activity is consistent with the findings and recommendations of 
tho Inter-AmericaIl Committee for the Alliance f'J!' Pru~rcss 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 Prof,ress in its 
review of national development activities. 

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

Not applicable to this loan. 

UNCLASSIFIED 
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36. FAA Sec. 209, Seco 251(b) (8). Information and conclusion 
whether assistance will encourage regional development programs, 
and contribute to the economic and political integration of 
Latin America. 

Not generally applicable. 

LOM's Effect on United status and lloI.Dr Progrrun 

37. FAA Sec. 251(b) (4), Sec. 102. Information and conclusion on 
possible effects on U.S. economy, with special reference to 
areas of substantial labor surplus nnd extent to which UoS. 
commodities and assistance are furnished in a manner consistent 
with improving the UO::>Q balance of payments position. 

There will be no udvorse eff8ct on the U uS. economy as a result 
of this proj.ect; in fact, it will benefit the U. S. economy 
through purchases of U. 3.. products. 

38. FAA Sec. 60l(b). Information und conclu:..Jion on how the loan will 
encourage U. S. privat.e trade lmd investment abroad and how it 
will encourage private H •. ). participation in foreign nssistlUlCe 
programs (including usc of privu te trade charmeln and the services 
of U.J. private enterprise). 

All of' the ~,2704 million !h'uctJuds under Lhis loan will be used 
,,0 ;,"ocure U.J. COlTullo(:itlue;, Cl'luip'lh;nL, and services from U.S. 
private unterprise. 

39. FAA Sec. 60l(d) 0 Conr;ltw1.un !11lri supporting information on 
compliance with tlltJ COll/;l't.o;,;;iunaJ flU] icy that engineering and 
professionul service:.; of U. ''';0 flrms and thuir affiliates are to 
be used in connection \.fUh CllpiLlll proj uc ts to the maximum extent 
consistent with the nnLiorw.l .in Leru;; t. 

An estimated ~l.H million will bu used from the proceeds of this 
loan to finance U.S. l!l1;(inu'.3rinG llnd proressionul services. 

UNGLA3:)IFI~D 
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40. FAA Sec. 602. Information and conclusions whether loan vill 
pennit U.S. small business to participate equitably in the 
furnishing of goods and services financed by it. 

Where appropriate, U.S. small business may participate equitably 
in the furninhine of goods and nervices financed by the Loan. 

410 FAA Sec. 620(h). Compliance with regulations and procedures 
adopted to inaure against use of assistance in a manner which, 
contrary to the hest interests of the United 3tates, promotes or 
assists the foreign aid projects or activities of the Communist­
bloc count.ries. 

Assistance provided by this loan will not be used in a manner 
which, contrary to the best interests of the U.J., promotes or 
assists the foreign aid projects or activities of the communist­
bloc countries. 

42. FAA Sec. 621. Information and conclusion on how the loan in 
providing tochnical assistance will utilize to the fullest 
extent practicable Goods and professional and other servicos 
from private enterprise on a contract basis. If the 
facilities of other Federal Agencies will be utilized, infor­
mation and conclunion on whether they are particularly suitable, 
arc not competitive with private enterprise, and Can be made 
available without undue interference with domestic pI'op,rams. 

It is contemplated that all technical assistance financed by 
the loan will be provided by U.J. private enterprise. 
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43. FAA Seco 252(a)o Total amount of money under loan which is going 
directly to privat.e enterprise, is going to intermediate credit 
institutions or other borrowers for use by private enterprise, is 
being used to finance imports from private scurces, or is otherwise 
being used to finance procurement from private sources. 

All loan l s proceeds (~;n.4 mUlion) will go to U.S. private 
enterprise. 

Loanls Compliance with Specific Requirements 

44. FAA Sec. 60b(a). Information on measures to be taken to utilize 
U.::3. Government excess person..u property :in lieu of the procure­
ment of new items. 

45. 

The Loan Agreement will provide thll L the Borrower will procure 
U.S. Government-owned exeos;; pl'opnrty to the maximum extent 
practicable. 

FAA Sec. 604( a); App" ..:ltJG. lOb .. 
commodi ty procurement to United 
determined bJ' the President ami 
requ iremen Ls. 

Compliance with restriction of 
,--..;tatu:'] t!xcept as otherwise 
::rubj ect to stututory reporting 

All goods and serv.il:o~; pllJ'c:hr.wl~n Undi)r t,his loan will be of 
!, )1i i ;".i .:)tllte~; origIn. 

1.6. FAA 30c. 604(b). )iilJ!l ' .• .'''':,J '.rit..h tr.l.Lk cornmodlty procurement 
r.ostriction to prices I1r, !l i;c;hc:r than thu market price prevailing 
Ln the United ~;tl:i1.8S at Lbw ()f purchase. 

Trd s section will be enforclyj by app.licB tion of Reg. 1. 

UNCLAS:..;I FI ED 
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47. FAA Sec. 604(d). Compliance with requirement that marine 
insurance be purchased on commodities if the host country 
discriminates, and that such insurance be placed in the United 
States. 

This section will be enforced by application of Reg. 1. 

48. FAA Sec. 604(e). Compliance with requirement that funds not be 
used for procurement of any agricultural commodity or product 
thereof outside the United states .... hen the domestil: price of 
such commodity is less than parity. 

Funds .... i11 not be so used. 

49. FAA Sec. 611 ( b); App. Sec. 101. If "Jater or .... at'3rpre1ated land 
resource construction project or program, infoI'lTl,ation and 
conclusion on benefit-cost computation. 

A benefit-cost computation has been performed o Jee Section VI or 
Annex III, Exhibit c. 

50. FAA Sec. 611(c). Compliance with requirement that contracts for 
construction be let on competitive basis to maximum extent 
practicable. 

Competitive bidding procedures .... i11 be fo110 .... ed for conatruction 
contracts. 

51. FAA Sec. 620(f); App. Sec. 109. Compliance .... ith prohibitions 
against assistance to any Communist country. 

Assistance provided under this loan .... 111 not be furnished tc any 
Communist country. 

52. FAA Sec. 620(g). Compliance with prohibition agains~ use of 
assistance to compensate owners for expropriated or nationalizeu 
property. 

Assistance provided by this loan .... 111 not be used to compensat.e 
for expropriated or nationalized property. 
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53. FAA Sec. 6l2(b) and 636 (h). Appropriate steps that have been 
taken to assure that, to the maximum extent possible, the country 
is contributing local currencies to meet the cost of contractual 
and other services and foreign currencies owned by the 
United 3tatos are utilized to meet the cost of contractual and 
other services. 

The proceeds of this loan will be spent entirely in the U.S. 

54. App. Sec. 102. Compliance with requirement that payments in 
excess of ~25,000 for ~chitectura1 and engineering services on 
anyone project be reported to Congress. 

Will be complied with. 

55. App. Soc. 104. Compliance with bar against funds to pay pensions, 
e~c., for military personnel. 

~unds obligated by the loan will not be used to pay pensions, 
annuities, etc. 

560 App. Sec. 106. If country attempts to create distinctions because 
of U:'3ir race or religion among Americans in granting personal 
or cOITUn(>'.'cial acess or other rights utherwise available to U. S. 
citizens generally, application which will be made in negotiations of 
contrary principles as expressed by Congress. 

No attempts by Brazil to create distinctior.s because of race or 
religion arnO'1g Americans in granting personal or cCJllIlilercial access 
~r othor rights otherwise available to U.S. citizens gener8lly 
ald known. If Brazil attempts to create such distinctions 
applicntion will be mlde in/ negotiations of contrary principles 
as expressed by Gongrt~ss. 
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57. App. Sec o 111. Complicmce with requirement.s for I'lecurity 
clearance of personnel 

Security clearance of U.S. funded personnel will be obtalned 
to extent required by 11anual Orders and U.S. policy. 

58. App. Sec. 112. Complianco with requirement for approval of 
contractors und contract t".!rms for capital proj acts. 

Will be complied with as requjred. 

590 APPo Sec. 114. Complianne with bar against use of funds to pny 
U.No assessments, etc. 

Loan funds will not he used to make any payment to U 0 N. members. 

60. App. Sec. 115. Compliance with regulations on employnent. of 
United states and loval personnel for funds obligated after 
April 30, 1964 (Regulation 7). 

Not app1icc..ble. 

61. FAA Sec. 636(i). Prohibition on financing non-UoS. mlmufactured 
motor ·/ehicles. 

Not applicable. 

62. App. Sec. 401. Compliance with bar ag!!.inst use C'f fllnd~ for 
publicity or propaganda pruposes within United states not nere­
tofol'e authorized by Congrc.ss. 

Loan funds will not be used for publicity or propaganda purpc~es 
within tho United States. 

63. FAA 3ec. 620(k). If construction of productive enterprise where 
aggregate value of assi3tllnl}e to be furnishd by United Statts 
will exceed :jJ,lOO million, ide"'ltificat~t)n of statutory authority. 

Not applicable. 
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Dl~T/\TL~D j'AS~O RE).L !)HC·JECT Ji~=C!UP1'ION -------- ..... _------_._---- .----

The design for Passo Real was prepared by ELC - Electrc­
consult of Milan, Italy and reviewed by Gibbs and Hill of New 
York in December, 1965. On September 11, 1967 CEEE contracted 
the International Engineering Co., Inco of San Francisco, in 
joint-venture with Companhia Internacional de Engenharia e 
Construgoes of Rio de Janeiro, as their consultants to conduct 
the necessary field investigations and offico studies to arrive 
at the best technical and economic solution, among the open 
alternatives" On December of the same year the consultants 
presented a report titled "Selection of Projoct Layout and Dam 
Type ll , containing the analysis and selection of the optimized 
layout, with cost estimate and complete construction equipment 
list. 

The Passo Real project will be located on the Jacui r~ver, 
about 15 kilometers upstream from the Jacui (Maio. Filho) dam, 
and 210 kilometers distrult from the state capital city POrto 
AI egreo ( See Annex VI). 

The Jacui plant is the largest in the CEEE system, with a 
present operating capacity of 100 Mw, and 50 Mw installation for 
commissioning in 1968. Jacui and Passo Real are in fact to be 
operated as a single development, since the former has only 
l~ndage, and the main storage is to be provided by the new 
upstream reservoir. Whereas the ultimate capacity of the Mala 
Filho pondage is 30 million cubic meters, the Passo Real lake 
will contain a live storage of 2.3 billion cubic meterso 

Based on the driest year of record* the dependable energy 
from Jacui is 2502 ave. Mw. With construction of the new 
reservoir this figure will be up-graded to 75.4 ave. Mw, 
whereas Passo Real proper will be able to generate 3205 ave.Mw. 

* Accurate hydrological records for this region of the Jacui 
river have been kept since 1915, the driest year having been 
1943-19440 
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a. A dam of the fill type throughout containing in its 
main section the power house intakes and penstocks, 
and a spillway located about 1.8 kilometers upstream 
of the main pa~t of the dam and power house, on the 
left abutment where the foundation conditions appear 
favorable. This dam will impound a lake of 2.3 billion 
cubic meters of live storage. 

b. A power house equipped in this initial first stage with 
two generator sets, with a total capacity of 125 Mw, 
and provisions for the installation of two more units 
cf the same size, located immediately downstream from 
the dam. 

c. A transmitting substation located on the left bank, 
immediately downstream from the powerhouse, with pro­
visions for two 220 Kv, three 138 Kv and two 22 Kv 
transmission lines. 

d. The associated transmission system, and the required 
enlargement of distribution systems. 

Selection of the proposed site for this project was based 
on the favorable reservoir conditions, good accessibility, and 
use of the maximum water level in the cownstream Maia Filho 
reservoir. 

The river at this site is about 150 meters wide between 
banks l~hioh are from 55 to 70 meters above normal river level. 
The area of the dam is completely underlaid by a basalt formation. 
Railroad transportation is available from POrto Alegre, all the 
way up to Cruz Alta about 60 kilometers from the project site. 
Construction of unpaved aCcess roads have already been made. 
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UNCLASSIFIED 
ANNEX III - 1?age 3 of 62 
EXHIBIT A 
Page 3 of 7 

Pr~vious geolo~ical inve~tieations made by CEEE ar.d 
Electroconsult, in connection with their original study uf a 
concrete dam nnd powdrhouse SChel!la, included more than 130 
drill h.oles. Additional c.rill holes wd foundation t(;st pits 
were rcquire~ for Internqtional Engineering CO.IS study of an 
ul terns. te earth-t'ocJr.fill desi~n, which wns finally adopted. 

Additional field investigations undertaken by International 
have defined rock conditions along the proposed spillway and 
diversion tunnel alignments. Also several potantinl quarry 
sitae have been investigated. Field work which is still under­
way will firm up details regarding excavation conditions in the 
vicinity of portals and ope~ cuts, rock penneability in maximum 
head river channol sections and spacing of some vertical joints. 
E~uoration of natural sand aggregate and earth-fill materials 
sources are being conducted as of this dateo 

It has been estimated that excavation-structures wil~ 
require wo~king 2,200,000 cubic meters, embankments 3,500,000 
cubic meters, aggregate production will Rmount to 450,000 and 
concrete works 133,000. The main dam will be 450 meters long, 
wi th a maximum height of 60 meters, and a "olume of 2.5 million 
cubic meters. The dikes will have an aggregate length of 
3,300 meters, with a maximum height of 15 meters, and a volume 
of 1.5 million cubic meters. 

The reservoir will have a total length of 4D kilometers 
and a maximum width of about 14 kilometers o The right of 
eminent domain will be exercised over an area of about 230 
million square moters. Maximum water level at th~ reservoir 
is set at 327 moters, equivalent to a total storage capacity 
of 3.65 billion cubic meters. Corresponding gross head is 
48 meters, and tbe full live storage of 2.3 billion cubic 
meters will correspond to a maximum drawdown of 14 m~terB., 
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One of the two diversion tunnels will be provided with one 
150 in.. butterfly valve, and one 138 in. hollow Bunger valve 
required for the downstream Ja.cui plant operation. 

The powerhouse structure will be located on the present 
left bank of the river, with its upstream concrete wall serving 
as a ret.aining wall for the dam fill, to reduce t.he length of 
the power conduits. It will house four 70 Mva umbrella type 
synchronous generators, driven by 87,800 hp and 138.5 rpm Kaplan 
turbines, under maximum gross head of 4B meters. Size of 
generator sets was dictated by transportation limitations and 
spinning reserve considerations. 

The intake structure and counduits are located into the 
ubutment, to minimize the amount of concrete required for the 
intake tower, and to assure entrenchment of the conduits into 
sound rock. There will be individual intakes for each turbine, 
plus a small one for the auxiliary turbine-generator groups 
(two), all of them provided with stop-logs and trash racks. 
The individual concrete penstocks will be steel lined, and 
directly connected to the spiral casings. They will be fully 
imbedded in the dam section, with a total length of about 90 
meters, those for the main turbines h~tving a 6.9 meter diameter, 
and that for the two auxiliary groups being 0.8 meter in diameter. 
The steel lined concrete draft tubes will be about 25 meters long. 

'fhe step-r.p transformers will be located on a concrete 
deck over the draft tubes. Single phase 3 x 23.24 Mva 13.~/22U 
Kv transformer banks will be used. The substation is to be 
located 150 meters downstream from the powerhouse on the left 
river bank, with r.ontrols located in the powerhouse. The 220 Kv 
section will be of the double operating bus system, feeding two 
230 kilometer long transmission lines to the Cidade Industrial 
substation (on the outskirts of POrto Alegre); the 138 Kv 
section is fed from the 220 Kv bus bars through a bank ~~ three 
46.67 Mva single-phase auto-transformers, giving or~gin to 
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three lines: two for interconnection with the Jacui plant, 
which are only 15 kilometers long, and one 100 kilometers 
long to the city of Pas so Fundo. 

River diversion procedure was studied by International 
engineers, considering construction of concrete conduits, or 
tunnels as an alternate solution. The former solution was 
rejected since it would be more expensive and would require 
increased construction tirr;e. 

The proposed diversion procedure will include construc­
tion of two 8 meter diameter horseshoe-shaped tunnels through 
the left abutment, about 500 meters from the river crossing. 
These two parallel tunnels will be 
about 450 meters long, with an outlet channel of approxi­
mately equal ler~thD It was estimated for cost computations 
that 50% of the tunnels will have to be concrete lined. 

From previous studies it was considered the desirability 
of providing for a diversion flow of not less than 2,500 
cu.meter/sec., which would require two 12 meter diameter 
tunnels. To minimize excavation and construction time it was 
decided to adopt the 8 meter tunnel s, with a total capacity 
of about 1,400 cu.meter/seco , and to provide also an open-cut 
channel on the right abutment to handle excess flows. This 
50 meters wide and 450 meters long channel, together with the 
tunnels will have a total diversion capacity of about 2,600 
cu.meter/sec. Upstream and downstream cofferdams will be 
constru~~ed, and the diversion system will be capable of 
carrying 2,900 cu.meter/sec. before the upstream cofferdam 
is overtopped by the riverD Drill log:.! indicate that 
practically all the excavated material is suitable for use 
in the cofferoams and main dam. 

One of the tunnels will be provided with a butterfly 
valve, installed immediately downstream from its concrete 
plug, and a 135 meter long penstock to provide a permanent 

UNCLASSIFIED I ... 



UNCLASSIFIED 
ANNEX III - Page 6 of 62 
EXHIBIT A 
Page 6 of' 7 

low-level river outlet, required for operation of the present 
and future downstream plants. The penstock will be provided 
at the downstream end with a hollow Bunger conical diffusion 
val vo placed in the downstreEl_':'. portal structure. 

Discharge capacity through these valves will be about 
125 cu.meter/sec., at the maximum draw-down level. This is 
sufficient to supply four of the six Jacui plant units the 
remaining two drawing water from the plant's own reservoir, 
when operated for peaking purposes. After the third unit is 
installed in Passo Real, in the course of the second phase of 
its construction, the tunnel outlet will be used only 
infrequently. 

Tunnel closure will be accomplished in twa ~teps, the 
first involving the installation of closure gates in the 
tunnel that will provide the permanent outlet. It is expected 
that in about two months work for installation of valves will 
be completed, allowing then the closure gates to be removed to 
the other tunnel o The second step will consist of permanently 
concrete plugging the second tunnel. 

In a~sociation with the Passo Real project CEEE will also 
constluct other 138 Kv and 69 Kv lines and substations to allow 
the transmission of the new block of power available to thl! 
various consumption centers and improve their distribution 
systems. This program of transmission improvements, to be 
compl~ted in five stages, is presented in the feasibility 
study in the form of five separate plates, representing the 
complete North SYstem and the improvements corresponding to 
each phase. The following lengths of transmission lines are 
projected for completion as part of the Passo Real project: 

220 Kv lines - 5~0 Km 
138 Kv lines - 363 Km 

69 Kv lines - 184 Km 
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The 220 Kv transmission lines will interconnect Passo Real 
with the Cidade Industrial substation, near Porto Alegre (one 
circuit), and from there to the SEPA VI sUbstation in Porto 
Alegre (double circuit line). From Cidade Industrial there 
will be two lines to Cachoeirinha, one with single and another 
with double circuits. The interconnect~Qn between SEPA VI and 
SEPA II substations, both within the Porto Alegre city area, 
will be by a 69 Kv underground cable. 

The Ciliade Industrial substation will be provided with one 
150 Mva, 220/133/13.8 Kv transformer, one 50 Mva, 220/22 Kv 
transformer and two 50 Mva synchronous condensers. The SEPA VI 
substation will be proviJ.ed with transformers of the same ratings, 
the larger being for 220/66 Kv and the smaller for 220/13.2 Kv. 

The SEPA II and SEPA IV SUbstations will be upgraded with 
one additional transformer each, rated 25 Mva, 66/13.2 Kv. 
The SEPA 0 substation will receive a somewhat larger new unit 
for 50 Mva, and same voltages. 

Seventeen new SUbstations will be built within the scope 
of this project, namely: 

SEPA VII " 2 transformers - 25 Mva - 66/13. 2 
Guapor~ .. 1 transformer - 15 Mva -138/22 
Camaqua - 1 transformer - 15 Mva -138/22 
Taquara - 1 transformer 7.5 Mva -138/13. 8 
Vasconcelos - 1 transformer 7.5 Mva -138/22 
CaxLis do Sul - 1 transformer - 15 Mva - 69/13. 8 
Faxinal do Soturno - 1 transformer - 10 Mva - 69/22 
Montenegro - 1 transformer - 10 Mva - 69/22 
Sao Luiz Gonzaga - 1 transformer 7.5 Mva - 69/22 
Campo Novo - 1 transformer r{.5 Mva _ 69/22 
Caqapava - 1 transformer 7.5 Mva - 69/22 
Taquari - 1 tranAformer 5 Mva - 69/22 
Sao Sep~ - 1 transformer 3·75Mva - 69/22 
Sobradinho ., 1 transformer 3.75Mva -

Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 
Kv 69/22 

Sao Marcos - 1 transformer 3·75Mva - 69/22 Kv 
44/13.8 Kv Carb.zinho - 1 transt'orn\er 5.00Mvn -
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PASSO REAL - DESIGN CRITERIA 

Rainfall 
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Rainfall data has been collected in 12 stations for 14 
continuous years of observation. The basic figures are: 

Average annual precipitation - 1,763 millimeter 
Dry period (Autumn) " 410 " 
" " (Winter) " 415 " 

Wet " (Spring) " 4dO " 
" " (Summer) " 460 " 

Hydrology 

Continuous observations of river flO\~ in the Jacui river's 
Salto Grande Station are available since 1940, ulthough random 
u.easuremenLs exist since 1929. 

The 1940-1961 average river flo\'l \-I8S ld7.d cu.meter/sec. 
Including previous measurements this figure becomes 109.6 cu.meter/sec. 
The most common flows vary from 50 to 120 cu. meter/sec. Flows over 
1,500 cu. meter/sec. occur only exceptionally. In 0,210 daily 
observatiJns this last flow was exceeded only 10 times. 

Evaporation 

Measurements have been m~de for 17 years at the Passo Fundo 
and Cruz Alta meteorological stations. The characteristic figures 
are: 

Average annual evaporation - 919 millireeters 
Maximum annual evaporation - 1,161 " 
Maximum monthly evaporation- 166 " 

Floods 

Any flo"l equal to or over 600 cu. meter/sec. was classified 
as a flood flow. A representative figure of an average flood flow 
is 1,450 cu. meter/sec. corresponding to the average of 23 maximum 
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yearly flood flows measured from 1939 to 1960. The maximum daily 
flow during this period was 3,3UO cu.meter/sec. equivalent to 2.33 
times the above average. This was also the worst flood of reccrd 
with discharges over 2,260 cu.meter/sec. for a period of six <!aye, 
and was classified as having lOO-year probability. 

The computations to establish spillway capacity were carried 
over by three independent methods (empirical formulae, probability 
computations, and Braphs) and gave substantially equivalent results. 
The flow with a l,OOO-year probability wao established as 6,750 cu. 
m~ter/sec. International Engineering Co. is designing the river 
diversion procedure around the f:l.gure of 2,600 cu.meter/sec. ms,ximwn 
flow during the construction pt':,dod. 

Geologi~al Investigations 

The first investigations at the proposed dam site were con­
ducted in the begirming of 1962, and consisted of 41 borings along 
three lines perpendicular to the river bed, spaced by 50 meter 
intervals, attaining a maxiffium depth of 57 meters. At the request 
of the design engineers a second investigation was performed in 
November 1962, consisting of 27 additional borings and 19 shallow 
excavations for soil surface explol'at,ion. Also a borrow area for 
the earth dam sections was surveyed. Results of these investigations 
showed that the site is underlaid by a basaltic lava forination which, 
in the dam and powerhouse areu, is disposed in either horizontal 
or slightly inclined layers. The riverbed contains no appreciable 
amounts of alluvial deposits. On the right bank a 12 meter thick 
blankeu of earth covers the 7 to 8 meter thick layer of weathered 
basalt. On the left bank this earth cover is only 5 meters thick. 
On the whole geological studies and 60il tests, including those 
recently conducted by International Engineering Co., have shown that 
the site is well suited for the earth-rockfill dam, whereas exploration 
of natural sand aggregate and earth-fill material sources are still 
under investigation. Based on previous experience with the Ernestino 
and Jacu! ponds in the same river, no silting problems are expected. 
In fact from a total storage capacity for the Passo Real reservoir 
of 3.65 billion cubic meters only 2.3 are considered ac live storage. 
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Total highway distance from rerto Alegre is 360 kilometers. 
Of these 350 kilometers reprecent the normul means of' access to the 
existing Jacul plant. The other 10 kilometers £l.re accounted for by 
the road between Jacm and the Passo Real site. Although these are 
unpaved roads, they present no special trensportation problems. 

A one-meter gage railroad connectr. POrto Alegre with the city 
of Cruz Alta. There is also an unpaved highway connecting Cruz Alta 
wi th Passo Real . 

Dwn 

Dam alignment must follow a jagged line \;0 take advantage of 
soil conditions, with gently sloping abutments on each side of the 
river. International Engineering Co. investigated the feasibility 
and economies of the foliowing alternative solutions for t,!e type 
of dam to be chosen: 

Estimated Co:;t 
Darn type Civil Works (US$ million) 

l"ill, diversion in tunnels 25.0 
Fill, diversion in river 24.'1 
Concrete gravity, diversion in tunnels 30.2 
Concrete gra vi ty , diversion in river 2'7.0 
Concrete buttress, diversion in tunnels 2b.0 
Concrete buttress, diversion in river 24.J 

The above tabulation shows the fill-type dam witn diversion 
in tunnels as the most economical solution. Due to foundation 
conditions, the moderate height, and the considerable extension 
of the abutment portions of the dam, these must necessarily be of 
ea.rth and rock materials. \Olith a construction organization suitable 
to build these abutments it becomes economically advantageous if, 
other conditions being met, the main dam in the river valley is also 
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constructed of f.il..l material, so that full advantage is made of the 
construction equipment. 

Typical dam sections are shown in Annex VI. For estimating 
purposes, it has been assumed thtlt ull material in the transition 
z';)nes will be manui'actured from quarried rock; it is, however, ad­
mitted that graded and comp~ctedbasalt which is readily available, 
muy oe used. Bxeept for the material in the impervious core and 
the transition zones, most of the material required for the dtun 
will be availuble from required excavation. The upstream cofferdam 
for river diversion may become a part of the permanent dam, considering 
the clean river bottom conditions, indicuted by the drill logs. 

The main dUll! will be 450 meters lons, with u maximum height 
of bO meters, and a volume of 2.5 million eu.meters. The dikes 
will have an aggregate length of 3,300 meters, with a maximum 
height of 15 meters, and 8, volume of 1.5 million Cll.meters. 
International Engineering Co., in their report "Selection of Project 
Layout and Dam Type" of Decembt::r 1967 huve recommended this type of 
dam based on the following considerations: 

a. Suitability of Site 

Gently sloping abutments allow easy access for earth 
moving equipment. The oxbow curve in the river makes a tunnel 
diversion convenient, and provides an excellent spillway site 
away from the main dam and powerhouse. 

b. Geological Considerations 

The uepth of overburden and extensive weathering of 
the underlying rock make fill-type wing dams the only practical 
solution. Wi th a cor,str'Jction organization equipped to build these 
extensive wing dams, it Jecomes logical to consider additional utili­
zation of this equipment for building the main dam. 
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Preliminary field investigations have indicated abW'ldant 
existence of suitable materials within economical hauling distances. 

d. Brnzilian Con~tructorts Skill 

Hecent udvances 01' the local construction industry in 
capacity and use of t.he most modern construction techniques in embank­
ment eurthwork mulw!; fill-type CUllS true ':.ion pur ti cular ly advantageous 
for the Passo Real site. 

e. MinimlUll Cos t 

Compar:J(,lVl' cost estimates baGed on preliminary designs 
show that Ull '-Ill-fill type clum will cost about five million dollars 
less than a [;ruvi ty dWol, tUld ubout 1. d million dollflrs less than u 
massive head buttress type dwn, both baving the added difficulty of 
staged di versioll in the river channel. 

Power J..It;ul<.e and Condld ts 

'1.'he power int[\.j~l.;! struetu.re in located back from the toe of the 
dam (See Annex VI) nnd pr(lvides retaining walls to contain the 
fiDe With this arra.ngement the power conduits tlre reduced in length, 
and better economy nnd regulation of the power unit.s are obta.ined. 

'.rhe wuter intake for the four ma.in renstocks will bl' provided 
wi th gates ancl trash racks. 'rhe g,'.l.tes Ifl<'ly be electrieaJ.l.y or manually 
operated, and lUidcr emergency conditions may he closed by gravity. 
An emergency stoplog operated by a travelillg crane is also provided 
for usc in !l.l1Y of the 1.'0111' water intukes. Aeration is obtained by 
menns uf a vertical onc-neter diametl~r tWU1el, which can also be 
used for inspection. 
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The p~stocks comprise two distinct sections: the initial 
one, matched to the water intake, establishes the transition between 
the water intake rectangular section, and the following one which 
has a circular section. Total length is about 90 meters, with an 
inside diameter of 6.9 meters and a 3/4-inch thick steel liner 
encased in concrete and founded on adequate rock to avoid differ­
ential settlement. 

Maximum water flow through each pr ~stock will be 210 cu.meter/sec. 
to which will correspond a maximum water speed at the spiral casing 
of 5.6 meter/sec. The excess pressure created by fast shutdown 
in seven seconds will not exceed 12%. 

Spillway 

The maximum flood discharge through the spillway was studied 
under the assumptions of the reservoir filled to its maximum normal 
level at 327 meters at the start of the flood, the ','later inflow to 
the reservoir being at the rate of 6,750 cu.meters/sec. which corres­
ponds to the probability of once in 1,000 years, and one of the six 
tainter gates inoperative during the flood. 

Under the above conditions the water leve.1. in the reservoir 
will raise 1.1 meter above the Dlaximum normal level, the freeboard 
will still be maintained at 1.9 meters, and the spillway will 
discharge at a satisfactory rate of J,lOO cu. meters/sec. 

The spillway has been located about 1. d .l:dlolOeters upstream 
of the main dwn and powerhouse, on Ule left abutment, where founda­
tion corldi tions appear favorable. Its crest will be 100 meters 
long, and will contain six 14.5 x 9.0 meters tainter gates. 
It is estimated that about 35,700 cu.meters of concrete will be 
required. The spillway channel has been ussumed to have uniform 
width, with its longitudinal axis. aligned Hith the direction of the 
river downstream. It will be concrete lined for a distance of 240 
meters from the gate structure, with a. ski-jump type terminal. 
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It is intended to use a scale model for deterroinbg the final 
detailed dedgn of the spillway. During the project design stage, 
an economic comparison will be made with a scheme using larger size 
gates, as has been suggested by CANAMBRA. 

Powerhouse 

A powerhouse cross-section is shown in Annex VI. 
Its reinforced concrete upstream wall will serve as a retaining 
wall for the dam fill, to reduce the length of the power conduits. 

The turbines will be the vertical shaft Kaplan type, capable 
of delivery 87,dOO hp at 138.5 rpm under gross water heads from l~e to 
35 meters gross heads. Below 35 meters the maximum power will 
progressively decrease, until at the minilnwn operable reservoir 
level the power is reduced to 75,500 hp with a )2 meter head. 
The maximum water rate corresponding to 48 and 35 meters gross 
head will be respectively 160 and 210 cu.meter/Bec. 

Presently plruuled generators will be of the umbrella type, 
rated 70 ~lva at 0.9 power factor. CANAMBRA in their interim report 
has recommended that consideration be given to installing generators 
capable of developing full turbine output at normal maximum reservoir 
level. This should be an economical way of providing incremental 
capacity for eventual displacement of fuel from thermal plants. 
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Annual Production Costs of Passo Real 
~~~e~~i~-'C~~~~ ~na~~s-i s of --~l ~e...z.:~~i_v:es 

I - Annual Production Cost!' of Pvsso Heal Plant (125 HW) 

General 

All production cost factors uf.;ed in the f'ollowin/3 computations 
were d(-!r': yeti from the report "PoHer Study of South CentrAl Br[lzil, 
December lS)(':," (CMUMBRJI. EngineerillU; C()n..;ult1lnts Ltd.). Under-
lyinr, [l3swnpt.ion~ for hydroelectric systl'rnG :,r~: 

Fixed Cbl:lrges 

In&crp"t pn~ capital repayment 9.12~ per year 
Service Life (plaJ1t, substr,!;ion 8t;d .Iin'Js) 50 ye8rs 
Interim rcplace[J1cnt (sinking fund) 
H llowuncc s: 

Power plant 
SubGtations 
Tl'ansmission lowes 

0.2(~ 

O.:J ;~ 
O.l'~:' 

The use of these figures lead ~o the followin~ 
f[lct.ors for computing Fh:f~d Cha.rf!cs: 

per 
per 
per 

year 
year 
year 

Power plunt. 
Substations 
'1"'Hnsmission lines 

9.52'/0 per yeur 
9.62% per year 
9.22~~~ per year 

O&M and A&G Charges 

For computation of Operation :.lnd Moitltenonce (U&M) t.he 
fo 1 10''''' ing chu 1'r;e" nrc ad()p-t~ed: 

Power Plant: 
Sub!> tu 1'.iol1s: 
Trnnsrni:;siotl Ljnes; 

125 J;1w size 
125 MVB size 
22C Kv (single circuit) 
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/\dministrntlol' and Gencrnl (A & G) expenses are computed 
us fixed p(~r(:'2:1tagl'S of tile 0 & 1-1 costs: 

PO',ler plant 
~ubst.Litio!ls 

Trnnsrnl!~~ion 1 inc:; 

lIdding up 0 ;.~~ l-l r,nd J', & II 

Po .... 'c r P lnl1~.: 
Suo:.; tati ow;: 
'l'['[lm;lIIi :,~ • .ion lilw:,;: 

5':)',) of 0 & 11 
20'/0 of' 0 & M 
20,~ of 0 & M 

the clw ['ges bvcorne: 

125 Mw ::~i:.~c 

12j Mvu :;izl! 

~'~o Kv (single circuit) 

~'Ol' CUllipUl. i Ill'; co!:L;; of tlle operation of incremental 
cuprIc i ty (p(,!I1~) ill :111 lIZ i s l.. i ll/,~ plun t t/w fi g:lrf' :';'900/Mw- ye 81' 

is used Lo i,,;1!1t2[' 0 ,I;: H :lllU ,\ & G exp'.'llses. For incn~ml~nt:.al 
t:nl~)r"gy fCl)rrI t~;-:j0tiIl/; ;)L;~llt.r; no charge!) are H~!3eSGedo 

l ' L;,' t'oUo'.:in:; i!s:;urnption:.' h:lve lwcn ronde in the cmjt 
compu Lit li un;; j)I'; 0\';: 

1. Productioll ,-:o::;t~~ (Ire computed for cnerf,Y delivered 
ur; to Ll:c Guo-Lnlnsmi s:,L n sys tern. 'l'his is requi red 
so thl!~, CO;jl-. of :;ub-tron:>mi:;sion nnd distribution 
or(? exclud(~d, ;;s being pert 01' Lhe ~ystem requj rements 
ill gen·: 1'::1.. '['tt Ls Hill aL:() perlll.i t [\ more specific co~t 
(:\H01)[(1'i:;on 1:1 Lh . .,ltCt'IlULc sulutinnc. 

2. From prevjous c~)mputation if.. I'ms established thnt the 
C:~t.ir.1Utl,:U co"l, for the P!I~;SO lkc,l hydroelectric pl[!llt, 
\dLh \.. ... ;0 g(!lJcr!ltilJl~ unit:; ill~~t;L,lled, nc;r;rc~tltjng l2~ Mw 
' .. ::1;; ::::11, ,1:i2,O()O. 
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3. llccording to the explanation given in Section 1 above, 
the only transmission line costs introduced in the follow­
ing comput&tions are those of th~ 220 Kv, 270 kilometers 
long, sinele-circuit. line from Passo Real to POrto JUegre 
(Citlade Industrial and SEPI'. VI substations), which wil;L 
deliver power to the subtnmsmi ssion sy~; tern. Totl!l cost 
of this line bas~d on most recent inf'ormution Hvc.ilr:ble 
is :~j ,500 ,000. 

4. The salable energy computed for the pro,jPr.t consists of 
the ener8Y to be generated by Pu':30 Real, pIllS the 
addi tioniJl energy that CLm be gcnernted (It Jacm' wi th thl': 
benefit of the Pc-sso Rettl reservoir. Computt!tions were 
carried through for the driest year of record nnd for '.In 
I!Verage hydrological yen!'. Figures ndopted from the pro.icct 
feasibility ctudy (lnd havi nG CrNN.ffii~iI' s endo rsement tI ce: 

Driest Year J.':<.:!ra~e Year 

Passo Real generation 
Additi~nal Jacul Generation 
'fatal gem~rDtion 

52.5 
50.2 
32.7 

40.5 
59. 0 

leO.5 

5. 'frnnsmi tt Lng losses along the 220 Kv line nre assumed 
to be: 

Loss of peaking cHpacity - ~% 
Loss of energy - MD 
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Production Costs, Passo Real with 125 Mw installed 
(energy cost at the high tension bars of Cidade 
Industrial and SEPA VI Substations) 

1. Fixed Charges $/Year 

5,020,000 
323,000 

5,343,000 

2. 

3. 

Power Plant - 54,132,000 x 0.0932 
Transm. Line - 3,500,000 x 0.0922 

o & M and A & G Costs 

Power Plant - 125 x 1,620 
Transm. I,ine - 260 x 96 

Total !,nnual Cost for Passo Real 

O~er~tion in Driest Year 

Totnl Annual Cost for Passo Real: 
(0,94 x 52.5 = 30.5 ave.Mw) 

Additional Annual Cost for Jacu!: 
(0,9~ x 50.2 = h7.2 o.ve.Mw) 

'rotal Annual Cost for 77.7 ave. Mw delivered 

202,000 
25,000 

227,000 
5,570,000 

5,570,000 

o 
5,570,000 

Cost of energy delivered - 5,570,000 = $0.00818/Kwh or 
77,700 x 8,760 8.18 mills/Kwh 
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4. Operation in Averpge Year 
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Energy delivered by Passo Real - 0.94 x 40.5 = 38.0 ave. Mw 
Additional energy delivered by Jacul - 0.94 x 59.8 = 56.3 ave. Mw 
Total energy delivered 94.3 ave. Mw 
Cost of energy delivered - 5,570,000 = $0.oo673/Kwh or 

94,300 x 8,760 6.73 mills/Kwh 

5. Conclusions 

The results of the two cases computed above can be summarized 
as follm-rs: 

Passo Real in dry year 
Pas so Real in average year 

Cost of Englgy 
Mills/KWh 

(~ .18 
6.73 

The above costs may look high by U.S. Standards. It is im~)rtant 
to note that they were affected by the high factors adopted for fixed 
charges (above 9% per year). These reflect the high cost of money in 
Brazil. No allowance was made in the p.:-csent COI:lputations for the 
Imler rates of the AID Loan. This loan VTould roughly represent 21~% 
of the totel investment. So, in practice, thcce costs must be lower 
than the above figures. As for the operating costs, these are lower 
than for an equivalent installation in the U.S., due to lower wages 
in Brazil. 

It is important also to consider that practically all the civil 
construction is done in this first :>tage of the project. The 
installation of the third and fourth generating units, corresponding 
to the second stalSe, will double the plant capacity (125 +'0 250 Mw) 
at an additional cost estimated to be only $11,000,000. 
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Annual production costs are presented for two possible 
alternative solutions to Passo Heal, viz.: 

(1) A coal fired plrult in the best available location in 
the Rio Grande do Sul, capable of carrying the same 
pealt requirements of Passo Real with its intended 
installed capacity (125 t-h·,). 

(2) An oi.1. fired plant under the same above conditions. 

For both alternatives computations are made for comparison 
,vlth Passo Real under tHO operati.ng conditions::: d't'iest year of 
record, and average water year. 

All production cost factors used in the following computations 
were derived. from the report "Power Study of South Central Brazil, 
December 1966" (C1INAHBRII Engineering Consultants Ltd.). Underlywing 
a3sumptiollS for steam-electric systems are: 

Fixed Charges 

Interest and capital repayment (plant) 
Interest and. capital repayment (system) 
Service Life: Plant 

Substations and Transmission Lines 

Interim Replacement (sinking fund) allowances: 

10.18% per year 
9012% per year 

25 yea~'s 

50 yean * 

Power Plant 0.35% per year 
Substations 0.5 % per year 
Transmission lines 0.1 % per year 

~--~~~------------~ * CANAMBRA assumes a 25-year life for the system associated with the 
steam electric plant.In the present computatjons this life was extended 
t·J 50 years to match figures used "lith Passo Real, and so fav~ring 
the thermal plant alternative~. 
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The use of these figures lead to the following fa.ctors for 
computing Fixed Charges: 

Power Plant 
Substations 
Transmission Lines 

10.53rt. per year 
9.62% per year * 
9.22% per year * 

o & M and A & G Charges 

For computation of Operation and Maintenance (O&M) the 
following charges are adopted: 

$ / year 
Oil-Fired Coal-Fired 

Powe r plant: 125 1-1w si zc (2 units) 3,130/Mw 3,600/Mw 

Substations: 125 Mva size 

Both 'lXPes 

210*/MYfl 

Transmission Lil,es: 138 Kv (single circuit) 
220 Kv (single circuit) 

61*/Km 
80*/Km 

Administratiop and General (A&G) expenses are computed &s 
fixed percentages of O&M costs: 

Power plant 16% of O&M 

Substations 20%* 11 
11 

Transmission Lines - 20%* 11 
11 

* Same as for hydro-electric associated system. 
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:I; I Year 
Oil-Fired Coal-Fired 

Power Plant: 125 Mw size (2 units) 3,600/Mw 4,140/Mw 

Substations: 125 r.1va size 
Transmission Lines: 138 Kv (sinr;le circuit) 

220 Kv (single circuit) 

Both Types 

252*/Mva 
73*/Km 
96*/Km 

The following assumptions have been made in the cost 
computations belovl: 

1. Production costs are computed for energy delivered up to the 
sub-transmission system. This is required so that costs of 
sub-transmission and distribution are excluded, as being part of the 
system requirements in general. Thi::; will also permit a more spedfic 
cost comparison among alternate solutions. 

2. The coal fired plant included in this analysis would require 
oil-firing facilities, which are needed when the plant is operated 
for system thermal complementation. Also, since this plant was 
assumed to be built in an inland location, cooling towers would 
have to be installed. Operation of this plEnt would also reqUire an 
investment in coal minin;?; facilities, with a cost factor of the order 
of $l~. 0 per ton-year. 

3. Cost of coal at the plant was taken as $1.31 per million 
kilocalories ($0.33 per million Btu). This coal has an average heat 
content of 3,700 Real/Kg (6,650 Btu/lb) and up to 16~ of ashes. This 
is the cheapest coal that can be mined in the State of Rio Grande do 
Sul, in the Candiota mines, where a strip-mining operation exists. 

* Same as for hydro-electric associated system. 
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The above cost figure is quoted by the state Government, and was 
endorsed by CANAMBRA. CANAMBRA has sub-contracted with John T. Boyd 
Co., U.S. coal mining consultants, an evaluation of this natural 
asset of the Rio Grande do Sul, this evaluation to include the 
expected cost indexes for power production. Their findings, in 
the form of a report, were submitted at the end of 1967. 

4. Cost of Bunker C fuel oil at a plant situated in the 
neighborhood of rerto Alegre was talten as $2.20 per million 
kilocalories ($0.565 per million Btu). This price does not 
include taxes, but includes dr'livery costs to the plant. 

5. The following Brazilian current index prices for transmission 
lines were used in the present computations: 

138 Kv, single circuit 
220 Kv, single c:l.rcuit 
220 Kv, double circuit 

$ / Km 

12,300 
13,000 
17,000 

6. Transmitting losses on long transmi~sion lines are 
assumed to be: 

Loss of peaking capacity 8% 
Loss of energy 6% 

7. The energy computed to establish a basis of comparicon with 
the Passo Real project ruLB been exp1ained.The figures used throughout 
the benefit-cost analysi1; were 82-.7 ave. Nw at the plant, and 77.7 ave. 
l·tH at the sub-transmission terminals, obtainable in the driest 12 
month period of record (firm power), and respectively 100.3 and 9~.3 
ave. z.tw in an average water year. 
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A. Coal Fired Plant 

General 
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As previously mentioned, there exists one coal 
fired stearn-electric plant rated 20 Mw in the town of 

Ce.ndiota (southern part of the Rio Grande State), where very 
fuvorp.i)ly conditions prevail for coal strip mining, producing 
the ch;;upest. coul in the whole state. It was also referred that 
CEEE intends to build odditional generution in Candiota, toJdng 
advantage 01' the low cost fuel. An ir.ter-connection with the CEEE 
North System L; planned for 1971 by mean:; of ;; 550 l':.ilomcter long 
transmission line. 

Due Lo this Get of ci rCWn[;thnces Candiota seems to be the 
]Il:'tce :in which r, future coal fired plant m~y be built. Based on this 
assumption the ensuing study was mude, of nn alternative to the Passo 
r~eal project cons"isting of' n coal fired plant built in Candioto 
(although this location is ))0 kilometers away from the main load 
cf-.!nter) cl.1pCiblc of provictin,:>; the snme peaking and energy requirements 
os th"~ Pa:;.su Heul project. 

Cundiota Coul-Fired Plant Production Costs (delivering 77.7 ave. Mw) 

10::305 of aj~ peak capacity and G~ energy are assumed. 
SinCe these losses ulso apply to the Passo Heal project the net 
p~8.ldng capability required for comparison purposes witl! Passo Real, 
must be the sum of PHSSO Henl and Jacu! additional capacity in driest 
year (firm pm'ler) which equals 02.7 ave. Mw. The overage plGnt factor 
then will he npproximntely: 

t32. '( = 66'/0 
125 
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For this figure of 66~ an auxiliar,y power consumption of 8% of 
average load must be assumed. SOl for full lo~d: 

Plant rated capacity: 125 = 156 say 140 Mw 
1.00 - 0.00 

Energy to be delivered to ~he sub-transmission system l as with 
Pas so RealI is: 

0.94 x 82.1 = 11.1 ave. Mw 

Er.ergy to be gp.nerated ~t the plant then is: 

82. 1 = 90 e.ve. f.fi.: 
1.00 - 0.03 

The amount of coal required on a yearly basis l considering 
a net station heat rate of' 2000 Kcal/Kwh l for the average plant 
factor of 66%, and \'lith a specific heat content of 5100 Kcal/Kg, 
will be: 

90,000 x 8160 x 2800 = 593,000 metric tons 
://00 x 1000 

2. Capital Costs . 
This must be a 2 x 10 c 140 Mw plnnt l and an index cost of 

$250/kw (including the step-up substation) may be assumed. Also, 
this plant will requlre cooling towers ($1 18001 000 each) and 011-
firing facilities ($750 1 °00 each). The transmission line will be 
similar to the Passo Rea:. (single circuit) and 330 kilometers long 
instead of 210. So the sl~e index cost as for Passo Real may be 
used ($3,500,000 for 210 kilometers). 
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Power; plant 140,000 x 250 
Cooling towcrs 2 x 1,800,000 
Oil-firing facilities 2 x 750,000 

Total for Power Plant 

Tr~~smission Linc - 530 x 3,500,000 
270 

Coal Mining FacilitieG 

= 
= 
= 
= 

= 
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$35,000,000 
3,600,000 
l z500 z000 

$40,100,000 

$ 4,280,000 

Although the fixed chargcs for tbis equipment are included 
in the COGt of coal used in the fO-1.::"owing computations, it must be 
demonstrated here the capital requirements implied. It can be 
estimated from figures Given by the Brazilian Hinistry of Mines and 
EnerGY that an invc..;tment of :tlj..OO (~~2.W of which for imports) 
is required to mine one ton of coal per year. The capital ~lltlay then 
''lOuld be: 

COGt of Conl mining equipment = 4,00 .~ 593,000 = $2,372,000 

3. Production Costs 

Fixed Charges 

Power plant (11~0 M1oT) 
Transm. line (1 circuit)-

O&:M and JI&G Costs 

Power pl~nt (140 Mw) -
Transm. line (1 circuit)-

Coal Costs 

593,000 x 3z7OO x 1.31 
1,000 

40,100,000 x 0.1053 
4,280,000 x 0.0922 

140 x 4,140 
))0 x 96 say 
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S /Year 

it ,220,000 
595 z000 

it ,615 ,000 

579,000 
31,700 

610,700 

2,850,000 



4. Total Annual Cost 

Fixed Charges: 
o & M and A&G: 
Coal Costs: 
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$ / Year 

4,615,000 
610,700 

2,880,000 
8,105,700 

5. Energy (delivered) Cost 

8,105,700 c $0.0119/Kwh or 11.9 millS/KWh 
77,700 x 8760 

Candiota Coal-Fired Plant Production Costs (delivering 94.3 ave. Mw) 

This is a repetition of the previous computation, substituting 
100.3 ave. Mw at the plant and 94.3 ave. Mw at the sub-transrussion 
terminals for respectively 82.7 and 77.7 ave. Mw. The average factor 
becomes: 

100.3 = 80~ 
125 

For this figure of 80~ an auxiliary power consumption of 
6.5~ of average load must be assumed. So, for full load: 

Plant rated capacity: 125 = 134 ~ay, the same 140 Mw 
i~oo - 0.665 

Energy to be delivered: 0.94 x 100.3 c 94.3 ave. Mw 

Energy to be generated at the plant: 100.3 = 107 nve. Mw 
1.00 - 0.065 
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Coal required on a yearly basis, considering a net ztation heat rate 
of 2700 Kcal/Kwh for the average plant factor of 80%: 

Coal costs: 

107,000 x 8760 x 2700 ~ 605,000 metric tons 
3700 x 1000 

~t-, / Year 

685,000 x ,5700 x 1,21 It: 3,320,000 
1000 

Total Annual Cost then becomes: 

Fixed Charges(same ns before) 
O&H (t!ld AW (same as before) 
Coal Costs 

Energy (delivered) Cost will be: 

:f, ~ Year 
4, 15,000 

610,700 
g,320 ,OOO 

,545,700 

0,545,700 = $0.010,35/Kwh or 10.35 mi~s/Kwh 
9)+ 1 500 x ~5760 
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B. Oil Fired Plant 

General 

Another alternative to the Passo Real project would be an 
oil fired plant built near the city of Perto Alegre, close to the 
load center, and capable of providing the same peaking and energy 
requirements as the Passo Real project. It can then be assumed that 
this plant would be connected to the sub-transmission system through 
a single circuit 1)8 Kv and I~O kilometers long transmission line. 
Transmitting losses may be disregarded in this case. 

Oil-fired Plant Production Costs (delivering 77.7 ave. l·l\-/) 

1. Power Supply 

With neglie;ible transmission losses in this case, the net 
peaking capability at the plant would have to be the same ~G from 
Passo Real at the sub-transmission. So: 

Ne~ peaking capacity at plant - 0.92 x 125 = 115 Mw 

The enere;y capability required for comparison purposes with 
Passo Real must be the sum of Passo Real and Jacul additional 
capacity in driest year (firm power) delivered to the sub-transmission 
system which equals 77.7 ave. Mw. The average plant factor then will 
be approximately: 

77.7 = W% 
115 

For this plant factor we may assume nn auxiliary power 
consumption rate of 5% of plant average load. The required figure 
for rated capacity then must be: 

Plant rated capacity: 115 = 121 Mw 
1.000 - 0.05 

Energy to be generated at the plant is: 
77.7 = 82 ave. r.t-r 

1.000 - 0.C8 
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2. Cupital COGts 
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This must be a 2 x 60 Mw plant, and an index cost of $210/Kw 
(including oil handling equipment and step-up substa.tion) may be 
a3swned. Lne transmission line will be of l~) Kv single circuit type, 
and its i:1dex cost Illay be taken as $12, ?QO per kilom'9ter 

POHel' plunt 120,000 x 210 
'rran:;m.:i.ssi.on line - 12,300 x 40 

). Production Costs 

Fixed Charges 

:t::6, 200,000 
492,000 

825,692,000 

Power plnnt (120 ;-1w) 
l'ransm. line (1 ci r-cuit) 

25,200,000 x 0.1053 
492,000 x 0.0922 

*!Year 
2, 50,000 

45,000 
2 , f.l9:i 1 000 

Power p1ur.t (1:20 Mw) 
1'ro.n:::m. line (1 cj rcuit) 

Oil Cost~ 

120 x 3,600 
40 x '(j 

1t32,ooo 
),000 

4::6,000 

J,ssuming a net station heat rate of 2,750 Kcal/Kwh 
corresponding to the average plant factor of approximutely 
&"~, the urmual oil costs are: 

82,000 x 0,760 x 2,750 x 2.20 
1,000,000 
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4. Total Almual Cost 

Fixed Charges 
o & M and A & G 
Oil Costs 

5. Energy (delivered) Cost 

7,400,000 = $O.OllO/Kwh or 11.0 millS/Kwh 
77,700 x 8760 

Oil Fired Plant Production Costs (~clivering 94.3 ave. MI .. ) 

This is a repetition of the previous computation, substituting 
94.3 ave. Mw at the sub-transmission terminals for 77.7 ave. Mw. 

The average plant factor becomes: 

For this figure of [j2% an auxiliary power consumption rate 
of 4% of plant averaGe load may be assumed. The enprGY to be generated 
at the plant is: 

94.3 = 98.3 ave. to1w 
1.00 - 0.04 

Oil required on a yearly basiS, considering a net station 
heat rate of 2,680 Kce.l/KW~ corresponding to the average plant 
factor of approximately 82~, the annual oil costs are: 

J/Year 
98,300 x 8,760 x 2,600 x 2.20 = 5,0,000 

1,000,000 
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Total Annual Cost then becomes: 

Fixed Chargcs (same as before) 
O&M and AU; (srune as before) 
Oil Cost~ 

Energy (delivered) Cost will be: 

Page 18 of 19 

$/Year 
2,695,000 

h 35,000 
5,080,000 
8,210,000 

8,210,000 = $0.00994/Kiolh or 9.94 millS/Kwh 
94, -,OD x <),760 

Conclusions: 

Results L-:' the two alternatives, computed under two 
different conditiotls, combined with the Passo Real production 
costs are summarized as follows: 

Rates 
(mill/Kio/h) 

Annual Ben~fit Annual Cost Benefit CORt 
Project and Alter~ates ($1,000) ($1,000) Ratio 

Passo Real, dl~ year 
Passo Heal, ave. ycar 
Coal Plant, 77. 7ave.l.1H 
Coal Plant, 9h. 3ave. M.vl 
Oil Plant, 77.7 ave.M1'T 
Oil Plant, 91'.3 ave.M1;l 

b.18 
6.73 

11.90 
10.35 
11.00 

9.94 

;'3,105.7 
0,545.7 
7,480.0 
8,210.0 

5,570. 0 
5,570. ° 

The follOlofing conclusions can be derived from this table: 

1. Passo Real, although built for a final capacity of 
250 Mw, even with only one half of this final 
capacity installed can deliver power cheaper than 
a coal or oil-fired plant of 125 Mw. This holds 
true for both a dry and an average water year. 
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2. The oil plant would generate power at a slightly 
smaller cost than the equivalent coal-fired plant. 
But here consideration must be given to the fact 
that Brazil is an importer of crude oil, which 
represents a heavy burden in the balance of foreign 
trade. In the evaluation of Passo Real against 
oil-fired p:ants, this must be considered as an 
additional benefit. 
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DESCRIPTION OF THE EXISTING CEEE SYSTEM 

Among the three separate systems into which the CEEE 
plant is presently divided, tne North System is by far the 
most important. Plans are being prepared for the inter­
connection with the West and South Systems. 

The basic figures for tne present electric power plant 
of Rio Grande do SuI, serving a population of 6,700,000 in 
an area of 280,600 square kilometers, are as follow: 

(Figures for the year 1966) 

Installed Capacity: 

Energy Produced,1966: 

CEEE-Hydro 
Steam 
Diesel 

Total for CEEE -
Total for others­
Total for State-

CEEE-Hydro 
Steam 
Diesel 

Total for CEEE -
Total for others­
Total for State-

Number of CEEE Consumers - 550,000 

152.4 Mw 
65.9 II 

....§l:..§. II 

282.1 Hw 
~_" 
351.6 Mw 

(54.0%) 
(23.4'7.) 
(22.6'7.) 
(80.5%, 
(19.5%) 

786,841 Mwh(66.2%) 
299,440 "(25.2%) 
102,755 "( 8.6%) 

1,189,036 Mwh(84.4%) 
220,461 " (15.6%) 

1,409,497 Mwh 

I~umber of Localities served by CEEE: Townships - 195 
Villages -.2Q1 
Total - 800 
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Transmission ~ines Qeel.'ated bI CEEE: 138 Kv 948 km 
69 Kv 643 km 
44 Kv 630 km 
22 Kv - 2,716 km 
13.2 Kv - l,80B k.m 
Total - 6,745 km 

The North System 

The North System accounts for about BO% of the energy 
consumption in tne State. Its geographic boundaries include 
more than 80% of tne total population and most of tne indus­
trial towns of Rio Grande do SuI. 

The backbone of this system is a 138 Kv radial system 
orLg1natLng at the Jacui hydroele=tric plant (100 Mw in 
operation, 50 Mw in installation) which extends from the 
Argentine border to the Atlantic Ocean. It is supplied by 
tne following generating plant: 

HIdroelectric Plants 

Jacui 
Canastra 
Bugres 
Ernestlna 
Small Plants 

Operating 

4 x 25 
2 x 21.25 
1 x 11. 2 
1 x 4.B 

lB.3 
176.8 

Capac1.tI 1.n Mw 
Construction 

2 x 25 

50 
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150.0 
42.5 
11.2 
4.8 

1B.3 
226.8 
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Steam Plants 

Charqueadas (1) 
Siro Jeronimo 

Gas'Ometro (2) 
Porto Alegre (NUTEPA) 

Diesel Plants 

Caxias do SuI 
Small Plants 

Total for System: 
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Capacity in Mw 
Operating Constructlon 

3 x 18 
(2 x 5 
(1 x 10 
4 x 4/6 

93.6 

2 x 3.5 
27 
34.0 

304.4 

1 x 18 

3 x 8.0 
42.0 

-0-

92.0 

72.0 
2U.O 

19.6 
24.0 

135.6 

7.0 
27.0 
34.0 

396.4 

(1) This plant belongs to ELETROBRAS 
(2) This plant is ready for retirement. 

During the 14 year period of 1951 throuBh 1964 the annual 
load factor of the North System varied from a low of 51.5% in 
1957 tu a hign of 60.6% in 1961. Both CEEE anti GANhMBRA have 
adopted a load factor of 55% for demand forecast computations 
assuming no restrictions on supply. Under this, and the other 
preceding assumptions, toe projections of power requirements 
are: 

Year Generating Peak 
(ave. Mw) (Mw) 

1970 210 411 
1975 346 689 
1980 521 1,012 
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Presently tne peak capacity of the system is evaluated 
as 291 Mw, and the dependable energy in average megawatts is 
equivalent to 166 ave.Mw for the driest year of record (stream 
floW measur~ments available since 1930), and 193 Mw for the 
second driest year. 

The new generating units showed as under construction in 
the preceding tabulation, are expected to Lecome operational in 
th~ following order: (1) the new steam-electric plant NUTEPA 
of Porto Alegre at the middle of this ye.lr (1968) with 24 Nw 
capacity; (2) the 50 Mw of the second stage of Jacui hydro­
electric plant in the end of 1968; and (3) the fourth 18 Nw 
of the Charqueadas steam-electric plant before the end of 1969. 
Furthermore it is expected that by the middle of 1969 the in­
terconnection with the Western System will he completed, and 
up to 27 Mw may be transferred from the Alegrete plant to the 
North System. Under these conditions the system peak capacity 
will be increased to 423 Mw, and the dependable enl'rgy will 
be equivalent to 220 ave. Nw in driest year, and 248 Nw in 
second driest year. 

From the figures shown above the following conclusions 
were derived Ly C.A.NAMBRA, which are in close agre~ment with 
CEEE thinking: (1) the present power supply is satisfactory 
with respect to energy but deficient in peaking capacity; 
(2) it is expected that peaking capacity will become adequate 
uy mid-19GB and will so remain until early 1970; (3) ration­
ing of peak may occur in 1970, and the qllOrtage of capacity 
will become highly critical thereafter, unless new power 
.3upplies are added to the system; (4) after the end of 1970 
the supply of electric energy will become rapidly precarious, 
~n1css new supplies are introduced in the system. 
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The other two CEEE systems arc of a lower order of magni­
tude and have limited relationship to the Passo Real project, 
so that they need be only briefly described here. 

The West System 

This new system covers the least developed part of the 
State, comprising farmlands with virtually no industries. 
Present puwer sources are isolated Diesel-el~ctric plants 
aggregating 18 Hw, and one 3.3 Mw steam-electric plant in 
Uruguaian[l. 

A 66 Mw oil fired steam-electric plant is being built 
by ELETROBRAS as a pioneer development, in tne city of 
Alegrete located in tne center of this Western area. This 
plant will be the hub of a system with over 1,000 kilometers 
of transmission lines serving 14 counties, and in 1969 will 
become interconnected with the North System. 

The interconnection will ~e obtained by meanS of a 
138 Kv and 200 kilometer long line between the Alegrete plant 
and the town of Santa Maria, which is already linked with the 
Jacui plant ( and so with the North System), by a 100 kilo­
meter line, operating on tne same voltage. Present plans 
call for a transmitting capacity of only 30 Mva. 

Projections of power requirements for the West System 
are: 

Year Generation Peak 
(ave. Mw) (Mw) 

1970 9.2 18.5 
1975 14.4 29.9 
1980 20.8 42.2 
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In the course of 1966 total energy sales in the area of 
this system amounted to only 5.0 ave. Mw, equi'/a1ent to 4.1% 
of the corresponding figure in the North System. 

These figures indicate that, even discounting the opera­
tion of isolated Diesels ,and the small Uruguaiana plant, there 
still will be enough capacity from the Alegret,! plant to send 
from 27 to 30 Mw to the North System, until 1975. 

The South System 

In the southern part of the State the two most important 
towns are Pelotas, provided with a 4 Mw steam-electric plant 
belonging to ELETROBRAS, and the seaport of Rio Grande with 
another small steam-electric plant rated 3 Mw. 

Miscellaneous small )>iese1-electric plants in tllis system 
have an aggregate capacity of 17.7 Mw. One coal fi.red steam­
electric plant rated 20 Mw was built in ttle town of Candiota, 
where very favorable co~ditions exist for coal strip mining, 
allowing the coal to be delivered to the plant at a cost of 
$1.31 per million kilocalories. 

CEEE has plans to increase the use o~ this cheap source 
of energy, by build1ng a second plant in Candiota. This ,"ou1d 
be a two 50 Mw unit plant, with the first unit available for 
operation four years after construction start and the s~cond in the 
following year. 
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ELETROBRAS also is planning to move to Pelotas a small 
oil-fired plant ( one 6 and one 8 Mw unit) they own in Fortaleza 
(State of Cear~) which has been shut down since that city was 
converted to 60 cycle operation. 

The eventual interconnection with the North System is 
planned. 
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CEE~ - Maintenance Policies 

Maintenance 
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Maintenance of the CEEE plant is performed by two CEEE 
departments: (a) the Production Department~ responsible for 
the operation and maintenance of the larger generating plants, 
such as Jacui, Canastra, Bugres, Sao Jeronimo and Candiota, and 
(b) the Technical Services. Department, responsible for the 
maintenance of transmission lines, transmission substations, 
and smaller generating plants. 

Rout:f.ne maintenance of the smaller generating plants is 
p(~rforme.:l by ReB '.orw 1 Adr.1inistrations, assistance beir.g provided 
by Technical Assi9tance Centers for major overhaul. 

The Production Department includes two workshops, namely: 
(a) The Diesel M~lntcnancc Shop (l~rge engincs) located in Sao 
Leopoldo, and (b) the Diesel Maintenance Shop (small engines) 
in Porto Alegr.e. 

}o'or pe:cforrring maintenance of the larger generating 
plants the Production Department relies on local maintenance 
cre\.rs, in general dlviued into mechanical and electrical groups. 
These pillnt::; Jr€ also provided with runchine shops equipped and 
stnffed according to the specific needs of each plant and 
warehouses for spare pnrts and supplies. 

The Technical Services Department has as its primary 
respollsibi.lity the maintenance of transmission linen and 
substations. To perform its functions the Department is 
provided \.,rith foul" Technical Assistance Centers, locateri 
respectively in Sao Leopoldo, Passo Fundo, Santa Maria and 
Rio Grande. Each of these Centers comprisec a Substation, 
Transmission Line and Production Maintenance Section. 

The Substation Maintenance Section is responsible for 
all the equipment within the substations. The Transmission 
Line Section makes routine patrols along the lines, and 
maintenance work, keeping in touch with its Center by means 
of VHF radio. Finally t.he Production Maintena.nce Section takes care of 
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the small generating plants, specially the Diesel plants, being 
provided with repair groups ready to move to any plant within 
the Center's jurisdiction. 

The Electro~echanical Workshops provide repair work for 
generators, transformers, motors and pumps, including coil 
changes and rewindings. Diesel engines are repaired in the 
Diesel Maintenance Shops (large engines in S11.o Leopoldo, 
and small ones in PBrto Alegre). 

Numbers of personnel staffing these facilitie5 are: 

Location SUbsta.tion Line Production Totlil 

S11.o Leopoldo Center r-
:J 14 2 21 

Passo Fundo Ceuter 12 14 "" 31 :J 
Santa Maria Center 4 16 20 
Rio Grande Cetlter d 15 10 33 
Transformer Shop(S.Leopoldo) 36 
Diesel Shop (S110 Leopoldo) 28 
Electro-Mechanical Shop II 14 
Diesel Shop (POrto Al'.:!gre) () 

TotaL, 29 4" 33 191 

CEEE so far bas a good record of maintenance of its 
facilities. The present maintenance organization seems adequate. 
As described above all the routine maintenance is done by force 
account. The amount of $400,000 was included in the A.I.D. loan 
to provide training to the CEEE staff, including maintenance 
trainine. 
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As previously indicated, there are no foreseeable demand problems in 
the West and South Systems.: On the other hand a defjcit of reserve 
peak capacity may be expected to begin in the North System in 1970. 
to be followed by a deficit of energy in 1971. 

Based on past performance it Cllll be stated that in Brazil about 
one to two years are needed to cOD~lete the engineering and fi­
nancial studies and the financial negotiations which are re~uired 
to prepare a power project. To this must be added the construction 
time which runs about four years for a medium-size hydroelectric 
plant and three years for a medium-.ize steam-electric plant. 

From this discussion it becomes evident that there is no realistic 
prospect of commissioning a new hydro or steam-electric plant before 
the second half of 1972. Hence other measures must be so~t to 
relieve the si tw. tion before Passo Real or Passo Fundo cO\lld be 
commissioned. 

Disregarding the possibilities of power transfers from the West to 
the North system, by mid 1971 the deficit of peak demand of the latter 
is forecasted to be about 40 Mw. If a 10 percent allowance for 
reserve is added, the deficit increases to about 85 Mw. 

This would be a serious situation indeed and would call for emergency 
action. Presp-nt plans will allow the tranmn:: ~sion of up to 27 Mw 
generated at the Alegrete plant (West system) to the North. 
Increasing the capacity of the prOjected transmission intercoaaection 
to correspond more nearly to the full capacity of the Alegrete plant, 
would perIni t the deli very of 40 Mw. : 

Projects under Consideration 

A. The Passo Fundo Project 

This is a combined power and storage development, located about 350 
kilometers distant by transmission line length from the system load 
center (pOrto Alegre). The Passo Fundo river will be dammed creating 
a reservoir with a live storage volume of 1.4 billion cubic meters. 
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The water will be conducted to a P9wer station on the adjacent 
Erechim river, where it will be used through a maximum gross head 
of 262.6 meters. An installation of two 110 Mw units is presently 
contemplated. 

Construction of the civil works was started by the Departamento 
Nacional (Federal) de Obras e Saneamento (DNOS) on a small scale 
and a limited budget. Present ONOS plans seem to call for the 
completion of the river diversion, first tunnel adit and core 
trenches under the earth dams. There is no financing available 
as yet for equipment, and the State Gove:'runent is negotiating with 
the Ministry of Mines and Energy and Eletrobr~s a joint commitment 
to expedite the project, so that the first 110 Mw unit could be on 
the line at the beginning of l~. 

It is planned that the output of Passo FWldo will be transmitted 
over 350 kilometers of 220 Kv transmission lines to POrto Alegre, 
via the towns of Passo Fwldo and Caxias do Sul. Due to this long 
transmission distance to the load center, this plant would be 
uneconomical for peaking purposes. 

At the average net head of 245 meters the dependable energy j:, 
the driest cycle (the reservoir has capacity for a 10-year cycle 
of minimum streamflow regulatic1n) would be 68.4 average M'.I. 
Total estimated cost for this project, exclusive of step-up sub­
station and transmission system, is $35 million. 

B. The Passo Real Project 

This is a combined power and storage development, located 210 kilo­
meters distant by transmission line length from the system load center, 
in parto Aleg~e (See Annex VI). 

The Jacui river will be dammed 15 kilometers upstream from the present 
Jacm (Mala Filho) dam, creating a reservoir with a live storage Clf 
2.3 billion cubic meters, with a drawdown of 14 meters on a 46 meter 
maximum gross head. This reservoir will have enough cEP· aci ty to 
regulate the river over the driest four-year cycle of record. 
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The full value of Passo Real can only be determined if the total 
ri ver development downstream of the o!acu1 plant is .included in 
the study. The CANAMBRA engineers have accordingly examined that 
part of the river and found that there are two sites available for 
cascade development. 

Thes~ are the Itauba (Site C) and Dona Francisca (Site B) projects 
(See Annex VI). '. Itauba is particularly attractive with an 
average net head of 03 meters that could be developed across the 
narrow neck of a loop in the river by construction of a single e'~th 
dam. Dona Francisca would require a conventional concrete dam with 
flanking earth fills to develop an average net head of 39 meters. 

The dependable energy in driest cycle to be obtained from the 
four cascaded projects then would be: 

Passo Real 32.5 ave. Mw 
Jacm (present) 25.2 ave. Mw 
Jacm (additional) 50.2 ave. Mw 
Itat1ba 79.1 ave. Mw 
Dona Francisca 42.2 ave. Mw 

Total 229.2 ave. Mw 

It is important to observe that the largest immediate benefit to be 
derived from the construction of Passo Real is the increment of energy 
of 50.2 ave. Mw made ava11~ble at the Jacm plant, as a result of the 
Pas so Real storage. 
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If the financing for Passo Real could be completed by the end of the 
first semester of 196B, and construction subsequently prosecuted with 
utmost vigor, it mlght be possible to commission the first unit by the 
second half of 1972, in time to help me~t the peak load of the North 
System for that year. 

At the same time the cOllstruction schedule could be arranged to 
make stored water available for the Jacui plant in 1971, in order 
to increase tlle supply of dependable energy in that year. 

The Passo Real project is a relatively low head project, with a 
loss of 30% of this head at time of maximum reservoir drawdown. 
For this reason it seems that it would be 
more economical to install extra capacity for satisfying the system 
peaking requirements at Ita~b8 which has twice the head. 

Passo Real with only two units installed would have a total capacity 
of 125 Mw and the combined capacity factor with Jacui would be about 
37%. With its final capacity of 250 Mw the capacity factor becomes 
27%. 

C. Steam-Electric Projects 

Computations made by CANAMBRA to ascertain the economy of coal-fired 
plants operating on base load in the State of Rio Grande do Sul, 
started from the most favorable conditions, assuming a coal-fired 
steam plant in Candiota, equipped with 50 Mw units, and burning the 
lowest cost coal in the State delivered at $1.31 per million kilo­
ce.lories. 

These computations show that hydro power from sites located at similar 
distances from pOrto Alegre, such as the Jacui river plants, would be 
competitive up to a maxim\~ index cost of about $425 per Kw, when 
operated on a 55% capacity factor, against 85~ for the coal plant. 
Even with 200 Mw units in the steam plant, hydro would still be 
competitive up to a maximum index cost of about $350 per Kw. 
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The estimated index costs for ·the Jacm riverp!.a.nts are; 

Passo Real 
Ita-6lSa 
Dona Francisca 

$280 per Kw 
250 per Kw 
265 per Kw 
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This set of figures show that CEEE should give serious consideration 
to the development of the Jacu! river potential, before starting 
construction of a new coal plant. Even if they disregarded these 
considerations and proceeded immediately with the steps required to 
build the new Candiota steam-electric plant, there would be no 
realistic prospects of having it commissioned before 1972. 

One project that stands a good chance of being completed before the 
onset of the expected 1970-1971 crisis is the transmission line 
from the SOTELCA plant (property of the Sociedade Termoel~trica 
de Capivari S.A., a ndxed capital corporation principally owned by 
the Federal Government) to the state of Rio Grande do Sul. 

This installation consists of two steam driven and coal fired 50 Mw 
UI.lits. Coal used in the plant is a by-product of processing the 
nearby mine ore for production of blast furnace coke. This residua+ 
coal has a caloric content averaging 4,300 kilocalories per kilogram 
and is burned in the plan1. at the average rate of 0.6 kilogram per Kwh. 

The basic econondcal justification for the SOTELCA plant has been the 
use of the growing stockpile of residual coal. In the course of the 
1967 this residue wa.s accumulating at the rate of 285,000 tons per 
year. It is estimated that at the end of the 1967 the stockpile 
available at SOTELCA amounted to 1,435,000 tons. Even the most 
optimistic forecasts recognize that with the present capacities 
installed in SOTELCA and in the nearby CSN plant (also a coal 
aired plant rated 24 Mw, owned by the National Steel Mills) this 
stockpile will continue to grow. 

The SOTELCA plant is presftntly delivering power to the State of 
Santa Catarina (where it le located) and to the northern neigh­
boring Para.ru1. In 1966 SOTELCA sold in Santa Catarina 137,240 Mwh, 
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of total state sales of 603,751 Mwh. Cost of SOTELCA bulk power 
delivered to the state utility (CELESC) was from 16.5 to 18.0 mills 
per Kwh. CELESC claims this to be an unreasonably high rate since 
they generate their own hydro power at fram 9.0 to 10.0 mills per 
Kwh. In the computation of SOTELCA tariff the fuel is valued at 
$ll.85 per ton (approximately 1 mills per Kwh). This is an 
arbitrary price set up by the Connnission of the Plan of National 
Coal (CPCAN) and represents, for all practical purposes, a subsidy 
to the steel industry, to partly compensate for the legal require­
ment of using in their blast furnaces a fixed percentage of the 
Santa Catarina coal, which is produced at higher than international 
prices. Forecasts of peack demand increase in Santa Catarina lead 
to the assumption that by 1911 the present SOTELCA capacity may be 
required for this State. 

In August 1967 the SOTELCA system became interconnected also with 
the State of Paranl1 through a;EO Kv 120 kilometer long Joinville to 
Campo Comprido (Curitiba) transmission line, built. for a transmitting 
capacity of 25 Mw. This line is presently supplying the Paranl1's 
capital city Curitiba, but is not synchronized with the State of 
Paranl1 grid (owned by COPEL). Present peak. demand is 17 Mw and 
monthly energy sold has averaged 10,000 Mwh. It is doubtfull i1' 
SOTELGA power will still be needed by the State of Param1 after 
thpir 230 Mw hydro-electric plant Capivari-Cachoeira is commissioned 
in 1969. 

The future transmission line from the SOTELCA and CSN plants to the 
state of Rio Grande do Sul is being designed by a local engineering 
organization. This design envisages a 220 Kv and 300 kilometer long 
line, with a transmitting capacity of 100 Mw. The estimated cost 
for the line is $18 million. SUbstations may be assumed to cost 
about $2.5 million. 

ELETROBRAS intends to finance construction of this trrulsmission 
line. It is also their intention to include this financing in a 
package deal that will establish SOl'ELCA as a suosidiary company 
of ELETROBRAS. 
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Plans for expanding the SorELCA capacity are not clear yet. 
The present SOTELCA-CSN capabilities are limited now to 124 Mw and 
150,000 Mwh, based on a 70i capacity factor. S<Y1'ELCA • s plans call 
commissioning the Rio Grande do Sul line by 1970 with an initial 
annual supply of 180,000 Mwh. Depending on the installation of an 
additional generating unit> this supply could then be increased up to 
250,000 Mwh, until power from the Passo Real plant could be made 
available. At this date there seems to be no definite plans yet 
for enlarging the S<Y1'ELCA generating facilities, although the need 
for such additional facilities would be felt by 1971. 
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Land Expropriation, Right of Emiuent Domain and 
Right-ot-Way 

1. Passo Real Plant and Reservoir 
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According to completed topographical surveys, the Passo 
Real development (plant and reservoir) will include a total of 
58,135 acres of land, as follows: 

Cruz Al. ta County 
Ibirubl1 County 
Espumoso County 
Tapera County 

Total 

31,000 acres 
8,670 " 

18,270 II 

195 II 

5e,135 acres 

A total of 1,600 rural properties will be affected ~nd 
of these 700 will be totally expropriated. Classification 
of this land is: 

Cultivated land 
Grazing land 
r'orest land 

Total 

- 23,500 acres 
- 23,500 " 

ti,1)5 II 

5e,l)5 acres 

On August 2d, 1967 a protocol was signed by CEEE and IBRA 
(The Brazilian Institute of Agrarian Reform) establishing procedures 
to be adopted for these areas. 

Either: 

1. IBRA will provide for the property owners who want to be 
relocated on other lands. They will receive new tracts 

of land given by IBRA, in accordance with special legislation 
("Estatuto da Terra"). CEEE will pay IBRA the value of land 
dispossessed, and t,hose funds will be used for relocation of 
the displaced families. A survey is being made of those ~ho 
want to be relocated, and it is estimated that about 600 families 
will qualify. 
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1. CEEE will buy directly from those other property owners 
who 'WouJ.d rather sell. As of January 1968 CEEE had 

already purchased 21,000 acres, which represent more th~ 35~ 
of the total required, at a cost equivalent to $47e,OOO. 

It is estimated that the cost of remaining land, including 
payments to IBF{j~J will amount to close to $1,000,000. 
Additional costs such as notary and legal fees, transportation 
of displa<!p.d familic::;, indemnization of -property, construction 
of 120 kilometer~; of roads, clearing the reservoir s1 te, and 
administraUve costs may ruisf;~ the total outlay to $2,600,000. 

In the Passo Heal l:OSt. estimate, the full figure of 
$2)600,000 was included for the purpose of land acquisition, 
al~(~8SS a.nd si"te prepal.'.;lr,ion. CEEE intends to spend the equivalent 
01' $rjdO,OOO .ill the pUI'chase of land, before the project starts. 

2. Trn,;G:llissi-m Line Passo Henl - Cidade Industrial 

In the caE .. · of l;rarlGrnission lines till.! right-or-way has been 
est.ui:;listieu by ;' ~';t(lte decree. For this project right-of-way 
agr·,~elllcnts hen"; ".lrencly ot:en obtained from all interested parties, 
fo!' a Et~rip .(1) m<.~terr.; wide. Problems of indemnization are 
reG t.l'ict2d t.o slilall arcus in the two towns invo .... ved. 
Cl~El': (::,t.imat,o.'s that th-::.:e wi.ll not exceed thE! equivalent of 
:i;:/J, 000. 
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Project Cost Breakdown into Units of Construction 

ESTIMATED COSTS(~l.OOO) 
~ IMPORTS TOTAL 

Passo Real Hydroelectric Plant 43,007 11,125 54 ,132 

General EXEenses: 14.153 6,155 20.308 
Preliminary Engineering 615 615 
Land and Right of Way 2,615 2,615 
Access and Site Preparation 2,380 2,380 
Offices and Housing 300 300 
Construction Equipment 2,260 5,505 7,765 
Permanent Construction Materials 

(cement, steel) 2,472 23 2,495 
Construction Materials (other) 

and supplies 3,511 627 4,138 

Dam and Reservoir: 17.512 358 17.870 
Diversion Tunnels,civil 

construction 3,720 3,720 
Diversion Tunnels, equipment 429 358 787 
Cofferdams-Care of River,d vil 

construction 870 870 
Dikes(lateral dams),civi1 

construction 2,110 2,110 
Main Dam, civil construction 1,820 1,820 
Main Dam, equipment 48 48 
Power Intake and Penstocks, 

civil corstruction 2,620 2,620 
Power Intake and Penstocks, 

equipment 1,780 1,780 
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1.2 Dam and Reservoir(cont.): 

Spillway,civil construction 
Spillway, equipment 

1.3 Powerhouse: 
Civil Construction 
Two Turbines(Kaplan 

13tS. ~ :t4pm) 
87,800 hp, 

Two Generators(Umbrella 70,000Kva 
138.5 rpm) 

Seven Transformers(Single-phase 
23.3 Mva, 13.8/220 Kv) 

Three Bridge Cranes(150;150 and 
25 ton) 

Three Draft Tube Gates 
(5.0 x 6.7 meter) 

Two Auxiliary Hydro Generators 
(500 Kw) 

Auxiliary Equipment,mechanical 
Auxiliary Equipment,electrica1 
Workshop Equipment 

1.4 SWitch::t:ard: 
Civil Construction 
Four Auto-Transformers(Three-

phase,70,000 Kva,220/138 Kv) 
220 Kv Switching Equipment 
138 Kv Switching Equipment 
All Other Equipment 

1.5 carrier Wave Equipment 

UNCIASSIFIED 
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ESTIMATED COSTS($I,OOO) 
~ IMPORTS TOTAL 

3,280 3,280 
835 835 

8,826 3,144 11.970 
2,920 2,920 

1,514 1,510 3,024 

1,773 759 2,532 

1,314 1,314 

412 412 

365 365 

260 260 
171 100 271 

39 775 814 
58 58 

2.176 816 h2.2Z. 
900 900 

1,000 1,000 
88 485 573 
42 331 373 

146 146 

340 577 .ill. 
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ESTIMATED COSTS(Sl.OOO) 
~ IMPORTS ~ 

1.6 Data Processing Equipment 

2. Associated Transmission Lines, 
Substations and Distribution 25.279 11.976 37.255 

2.1 Transmission Lines: 6.540 2.443 8.983 

2.2 

Civil Construction and Erection 
(Six Lines) 2,192 2,192 

220 Kv Lines, Equipment 
(Two Lines) 2,845 2,845 

138 Kv Lines, Equipment 
(Three Lines) 348 348 

69 Kv Underground Line, 
Equipment (One Line) 1,155 1,443 2,598 

2,000 Metric Tons of Aluminum 
Ingots 1,000 1,000 

Substations: 
Civil ConDtruction and Erection 

(22 substations) 
Transformers(25 units aggregat-

ing 410 Mva) 
Two Synchronous Condensers(50 Mva) 
220 Kv Equipment 
138 Kv Equipment 
All Other Equipment 

11 ,489 

4,328 

5,590 

171 
85 

1,325 

7.393 18,882 

4,490 
1,347 
1,216 

340 

4,328 

10,070 
1,347 
1,387 

425 
1,325 

2.3 Distribution: 7.250 
2,650 
4,600 

9.390 
2,650 
5,690 
1,050 

Civil Construction 
Equipment 
400 Metric Tons of Copper Ingots 
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1,090 
1,050 
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3. Engineering ,Administration 
and Training 

3.1 Engineering.Survey and Design 

3.2 Administration,Supervision and 
Training 

Project Cost Less Contingencies 

4. Provision for Contingencies 
(about 10%) 

TOTAL ESTIMATED PROJECT COST 

REMARKS : 
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ESTIMATED COSTS($1.000) 
LOCAL IMPORTS TO~L 

9,950 1.80011.750 

1,250 1,500 2,750 

8,;00 300 9,000 

78,236 24,901 103,137 

7,864 2,499 10,363 

86,100 27,400 113,500 

A. All costs of equip~ent and materials are based on the best 
available informatlon, as of December 1967, and include 
all expenses for delivery, at the construction site, and 
mallufacturer1s erection costs. 

B. For more details on imported equipment see ANNEX 
Part , List of AID Loan Financed Items. 

C. Estimated residual value of the construction equip-
ment is: 

Imported Equipment 
Local Equipment 
Total Residual Value -

$ 2,600,000 
$ 400,000 
$ 3,000,000 
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REMARKS (cont.): 

c. (Continuation) 
The depreciated value of this equipment a $2,505,000 has 
heen pro-rated and deducted from estimated costs of the 
different items of civil construction, since the equip­
ment is intended to be rented to the construction con­
tractors. 
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LIST OF A.loD. LOAN FINANCED ITEMS 

~o Real Hydroelectric Plant 

1.1 Construction Equipment (1) 
Automotive 
Earthwork 
Drilling & Shooting 
Sand haul 
Crushing plant 
Batch & Mix plant 
Concrete placing 
Drilling & Grouting 
Ge neral yard & l.~arehouse 
Freight & Handling 

Costs in $1,000 
(as of Dec. 1967) 

60 
2,942 

465 
212 
656 
267 
322 
38 
39 

504 

5,505 

1.2 Miscellaneous Construction Materials & Su plies 
Permanent Construction Materials 23 
Other Construction Materials & 

Supplies ................... 627 

1.3 Tunnel Gates & Outlet 
150" Butterfly valve 216 358 
138" Hollow Bunger valve 142 

1.4 Powerhouse Equipment 3,144 
B7;OO-O' hp Kaplan Turbines 

(partial, 2 units) (2) 1 1 510 
70,000 Kva Alternators 

(partial, 2 lnits) (3) 759 
Powerhouse auxiliary equipment 

(mechanical) (11 ) 100 
Powerhouse auxiliary equipment 

(electrical) (5) 775 
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1.5 Step-u~ Substation 
220 Kv switching,measuring and 

protection equipment (6) 
138 Kv SWitching,measuring and 

protection equipment (6) 

I 1.6 'Carrier Communications Equipment 

Page 2 of 6 

485 

331 

1.7 Dat~cessing Equipment 

Imported Equipments and Materials, Less 
Contingencies •.•.••••••••••••.•••••• 

Provision for Contingencies (about 10~) 

Total for Passo Real Hydroelectric Plant: 

2. Associated Transmission and Distribution 

2.1 Transmission LiJle 
b9 Kv Underground cable (7) 1,443 

2.2 Cidade Industrial Substation 
150 Mva 220/133/13.8 Kv 

Transformer ••••••••• 1,497 
50 Mva Synchronous Condensers 

(2 units) ................. 1,347 
220 Kv switchins,measuring and 
pro~ction equipment (8) 762 

138 KvSwltching,measuring and 
protection equipment (8) 340 

2.3 Porto Alegre No. 6 Substation (SEPA-VI) 
150 Mva 220/66 Kv Transformers 

(2 units) .................. 2,993 
220 Kv SWitching,measuring and 

protection e:luipment (8) 454 
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577 

75 

11,125 

1,125 

12,250 

ls443 

3,946 

3,447 
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2.4 Distribution 
Reclosers, capacitors, misc. 

equiprnents ••••••••••••••• 

2.5 Raw Materials 
2,000 Metric Tons Aluminum 
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1, ° ':X) 

ingots for ACSR •••••••• 1,000 
400 metric tons Copper ingots 
for distribution ••••••••••• 1,050 

1,090 

2,050 

Isported Equipments and Materials, Less 
Contingencies •••••••••••••••••••••• Ll,976 

Provision for Contingencies (about 10%) 1,174 

Total f0!' Associated Transmission and 
Distribution .o ••••••••••••••• o.e •• 

Total for Imported Equipment and Materials 

13,150 

25,400 

NOTE: Figures inside a parenthesis refer to explanations given 
below under "REMARKS,C". 

REMARKS: 

A. The above list of equipment for import from the U.S.A. was 
approved by the Associaq~o Brasileira para 0 Desenvolvimento 
de Industria de Base (ABDIB, the Brazilian manufacturers 
association for infra..-structure development) in 1-1ay 1968. 
This does not apply to construction and raw materials (aluminum 
and copper ingots), since these are outside ABDIBls 
jurisdiction, and their import is regulated by the Law of 
Similars (Brazil's Fede~al Law No. 3244 of August 14, 1957) 

UNCLASSIFIED I··· 



UNCLASSIFIED 

ANNEX III - Page 60 of 62 
Exhibit I 
Page 4 of 6 

B. All costs are based on the best available information, as 
of December 1967, and include all dollar expenses for 
delivery at the Brazilian port of entry, and manufacturer's 
erection costs. 

C. The following numbered remar~s correspond to numbers inside 
a parenthesis, appearing in the tabulation above: 

(1) 

(2) 

(3) 

(4) 

(5) 

See following tabulation for specification of the 
construction equi~ment. 

Turbines will be built by a joint-venture of U.S.A. 
and Brazilian manufacturers under the technical 
responsibility of the former. Bids will be taken 
in the U.S.A. The American manufacturers will 
furnish those parts only which are normally imported 
by the Brazilian manufacturers, viz, the shaft, 
runner, wicket gates, bearings, controls and regulator. 
It is estimated that the total cost will be evenly 
divided between the U.S.A. and Brazilian manufacturers. 

The alternators wiJl be built in Brazil. Imports 
from the U.S.A. will be limited to materials (copper, 
silicon steel, insulation) and the cooling and fire­
protection system, which are normally imported by 
the Brazilian manufacturers. 

The mechanical auxiliary equipment include units, 
components and parts which are not locally manufactured 
in .3razil such as special pumps, valves, etco 

The electrical auxiliary equipment to be imported 
consists of 13.8 Kv cubicles, bus";'ducts, control 
boards, relays, metering equipment, lightning­
arresters, instrument transformers, frequency control 
and remote control equipment, not produced in Brazil. 
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(6) Imported step-up substation equipment includes five 
220 Kv and five 138 Kv three-phase circuit breakers, 
nine 220 Kv and eighteen 138 Kv lightning arresters I 
twelve 220 Kv and fifteen 138 Kv current transformers 
and t~lve 220 Kv and fifteen 138 Kv potential devfces. 

(7) The 69 Kv underground cable will interconnect substations 
Noo Six, Seven and Eight within the limits of the 
City of Porto Alegre. 

(8) Imported step-down substation equipment includes 
eleven 220 Kv and six 138 Kv three.phase circuit 
breakers, eighteen 220 Kv and twelve 138 Kv lightning 
arresters, thir1;y three 220 Kv and fifteen 138 Kv 
current transfOJ~ers and twenty one 220 Kv and six 
138 Kv potentiai devices. 

3~ Detailed List of Construction E ui ment Procured in the U.S.A. 
Breakdown of Item 1.1 of the preceding table 

Item Description 
Automotive: 

100 Ton trailer(off highway) 
Tractor for trailer 

Earthwork: 

1 
1 

Shovels, 3 1/2 cu.yd.combination 
with draglir.e equipment 4 

Bottom dump haul units 35 ton 14 
Euclid rear dump trucks 22 ton 10 
n-8 Tractors-Dozers 9 
Rock rake attachment 1 
Ripper attachments (n-8) 2 
Water wagon (off highway,4,ooO gal.)3 
Rome plow (heavy duty disc) 3 
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CIF CQlits incl. Spares 

Unit 

23,000 
37,400 

180,000 
72,900 
55,000 
57,900 

9,100 
10,400 
21,000 
10,400 

iii 
Total 

00,400 
23,000 
37,400 

2,941,980 
720,000 

1,020,600 
556,000 
521,100 

9,100 
20,800 
63,180 
31,200 
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DrilliEfi & Shooti!!fj 
Air Track Drills 4 1/2-4 3/4 piston 8 
Compressors, Diesel 1,200 cfm 4 
Galvanometers-batteries set 

Sand Haul 
977 Caterpillar Loader 1 
Euclid 15 cy. (22 ton) dll~nper 3 

Crushing Plant 
200 ton per hr, comp:~ete 1 

Batch & Mix Plant 
75 cu.meter per hr, complete 1 

Concrete Placi~ 
30735 ton crane with jib 2 
15 ton flat-bed trucks 3 
Concrete buckets, air oper.4 cy. 2 

Drilling & Grouting 
Diamond drill ( CP 65) 1 
Grout pumpers & mixer's 2 
Pressure pumps (up to 1,000 psi) 2 

General Yard & Warehouse 
20 ton truck crane 1 

Freight & H~Il8 

Total for Construction Equipment: 
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464 1840 
29,380 235,040 
57,200 228,800 
1,000 1,000 

45,500 
2121201 
45,500 

55,567 166,701 

655,460 
655 1460 
655,460 

267,450 
267,!450 
267,450 

322 .2 080 
73,500 147,000 
52,361 157,080 
4,500 18,000 

8,000 
38

02 000 
8,000 

12,000 24,000 
3,000 8,000 

32.2000 
39,000 39,000 

504.2 000 

5,505,4ll 
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ACTUAL AND PROJECTED INCOME AND RETAINED EARNINGS STATEMENTS - CEEE 

(Millions of NCz1,) 

~ ~ ~ !.2Q1 1.22§ ~ l2Z! 1m l27Z 1m 

1,000 Kw hour sales (6Yh) 981 1,017 1,125 1,203 1,326 1,491 1,685 1,885 2,076 2,341 
Average rate per Kwh 18 30 56 74 90 102 105 100 90 99 

Gross revenue 18 31 63 89 119 152 177 189 187 232 

Less: Operating and Adm. Costs .c!0 29 58 85 81 106 124 137 118 115 

Operating iucome before depr. ( 2) 2 5 4 38 46 53 52 69 117 
Less: Depreciation 1 Z :2 '1 11 1~ Ilt 1" Z2 II§. 
Net Operating Income ( 3) 2 3) 27 33 39 38 4D 69 

Plus: Other income 1 1 2 6 '1 8 8 2 11 

Net income before interest ( 3) 3 2 33 4D 47 46 49 80 
Less: interest 3 3 2 2 2 2 3 3 3 
Net income ( 3) ( 2) 31 38 45 43 46 77 

Less: dividends 1 1 2 3 4 5 
reserves 2 2 2 2 2 4 

Retained earnings ( 3) ( 2) 28 35 a. 38 4D 68 
Balance at l/1 ( 3) ( 6) ( 4) ( 2) 28 63 104 142 182 
Deduction from monetary 

correction ~ 2 2 
B9~ance at 1~ 31 ( 6) ( 4) ( 2l 28 63 10£!; 1~ 182 2~0 

~t1J~ c:: 
(JQ ~ z 

0 
Cll H t-< 

to ~ I-' H 
I-iH til 

~>< t;j 
I H 

I-' 
~ '1:1 

(JQ 

I-' 

0 
H.l 

W 



Actual and Projected Balance Sbeets -CEEE 
(Millions of NCr$) 

1964 13G5 1966 1967 1968 1969 1970 1971. 1972 197; 

Assets 
Working Capital 2 9 19 21 23 25 28 3J. 35 46 
Advances to Contractors and 

Long Term Notes Receivable 7 14 45 62 62 62 62 62 62 62 
PJ.ant and Property 

III Operation 33 36 129 172 216 263 274 281 620 1,0;6 
Work in Progress 38 48 37 61 100 21.6 396 616 4~8 87 

Fixed Assets 71 d4 166 23; ;16 479 670 897 1,038 ~,12; 
Less: Depreciation 1 3 5 13 24 37 51 65 911- ~42 

~ Net Plant and Property 70 81 1.61 220 2~ 442 619 8;2 944- 98l. 

s: TOTAL ASSETS 79 104 225 )03 377 529 709 ~5 1,04.~ ~,089 
til ---til 
I;;J Liabilities and Stockholders Equity ;6 

~ Long Term Debt 44 47 73 100 .137 208 297 377 ;70 ;46 
Stockbo1dets Equity 

Capital. 41 61 149 197 204 248 296 ;~ 47; 47; 
Reserves 6 8 10 12 14 1.6 20 
Retained Earnings (6) (4) (2) 28 63 104 142 182 250 

TorAL EQUITY 35 57 147 203 240 321 412 548 67l. 74; 

TOlAL LIABILITIES AND STOCKHOLDER I S EQUITY 79 104 225 )0; 377 529 709 ~5 1,04.~ ~,089 
============================ 

Debt/Equity Ratio 1.3 .6 .5 .5 .6 .7 .7 .7 .6 .5 

~gi ~~ 
..... ~. 
~txI~ 
..... 

I\) 

0 
HJ 
I" 
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Pro ected Statement of Source and Application of Funds _ CEEE Page 1 of 1 
Millions of' NCr 

Source of Funds 
Internal Source: 

Net Income before int.&div. 
Depreciation 

Total Internal Source 

External Source 
Long Term Loans: 

National:BNDE 
DNOS 
MME & INDA 
other 

Total National 

Foreign: A.loD. 
Foreign Suppliers 

Total Foreign 

TOTAL LONG TERM LOANS 

Equity Contributions 

rOTAL SOURCE OF FUNDS 

~pplication of Funds 
Construc~iion: Passo Real 

Passo Fundo 
Candiota. 
Ita®a 
Normal 
Cap. Interest 

TOTAL CONSTRUC'l'ION 
Working Capital(except cash) 
Debt Service: National 

Foreign 

TOTAL DEBT SERVICE 
Dividends 
Interest 

TOTAL APPLICATION OF FUNDS 

Cash Surplus during the year 
Cash at beginning of year 
Cash at end of year 

1968-73 '/0 of 
1968 1969 1970 1971 1972 1973 Total Total 

33 40 
11 13 

44 53 

16 28 
19 27 

7 7 

42 62 

11~ 10 
- 19 

47 46 
14 14 

61 60 

43 23 
24 28 
7 7 

74 58 

9 23 
33 36 

14 29 42 59 

56 91 116 117 

7 44 40 96 

49 
29 

78 

10 
7 

11 

28 

80 
48 

128 

7 
7 

19 

33 

e 
5 

295 
129 
424 

liO 
li5 

42 
30 

297 

e8 
101 

24.9 
10.8 

35.7 

9.3 
9.7 
3.5 
2.5 

25.0 

7.4 
8.6 

32 13 Ib9 16.0 

60 46 4e6 41.0 

bl 276 23.3 

107 lea 225 273 219 174 1,186 100.0 
==~==~========~====================~=~====== 

39 72 
21~ 44 

- 25 

65 
52 
1~9 

81 10 23 350 29.5 
64 39 14 237 20.0 
hG 10 5 135 11.4 

5 15 35 55 4.6 
15 11 5 2 2 1 36 3.0 
5 11 20 29 5 7 77 6.5 

""""83 163 191 227 141 """B5 t390 75.0 
1 1 2 2 3 3 12 1.0 

18 19 26 32 50 52 1973 16.6 
1 1 1 5 17 18 4 3.6 --19 20 27 37 67 70 240 20.2 
1 1 2 3 4 5 16 1.4 
2 2 2 3 3 3 15 1.3 

~..f§1'D~w~l[_.~=-Ja~Lll:!I~-::E 
1 1 1 1 1 8 13 

10 11 12 13 14 "5 10 
li 12 13 14 15 23 23 
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To 
Carteira de ComArcio Exterior do 

Banco do Brazil - CACEX 
Av. Rio Branco, 65 
Rio de Janeiro - GB 

Dear Sirs: 

UNCLASSIFIED 

ANNEX V - Page 1 of' 5 
EXHIBIT A 

Page I of 2 

As you know, the State Company of Electrical Energy -
CEEE, is planning tc build the Passo Real Hydroelectric 
Station in the state of Rio Grande do Sul, with a substantial 
part of its machines and equipment financed by USAID. 

CEEE requested us by letter CEEE-Rio No. 6b/049, dated 
4'lb/6b, to enter into negotiations with the local manufac­
turers to determine which equipment should be imported and 
which should be manufactured in Brazil. 

After negotiations with the local industry and GEcE were 
completed, this Association determined which equipments should 
be bought in Brazil and those which, in spite of their possibi­
lity of being manufactured in Brazil, the industry nhould allow 
to be imported in order to meet the requirements of UJAID and 
the present pOl!Jer deficit in the south of the country 0 

Thus, GEBE, by letter GEEE-Rio No. 6b/069, dated 5; b/6b, 
submitted to U!3 the attached List of Electric l1echllnic 
F.quipmentso 

Through this agreement, which is now entered into, about 
US$32,935,000 (59%) including construction equipment will be 
bought in Brazil, and about US$~2,423,000 (41%) will be imported. 

UNCLAS3IFIED /00. 
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ANNEX V - Page 2 of 5 
EXHIBIT A 
Page 2 of 2 

Therefore, the national industry, through this Association, 
does not object to the importation of the equipment mentioned in 
the attached list which has been duly in:!.tioled by ABDIB and 
CEEEo Jj 

In accordance with the provisions of Declee No. 61,574, 
dated 10/20/67, which regulates Decree Law No. 37 regarding 
the concept of national similaro, WI} ;'181l'i you this letter 
submitting it to your consideru.tioL an! t)ventual approval o 

Very tnl~.y yuurn, 

Eng~ !L,.'" : >l() !1t 81 Duarte do. Fonseca 
Director Vi.,:,: Pr0C3ident 
ASfJociI3(,i'ito ~ll'n8ileira para 0 

J\~~l(~nvo1v:~ 'lenta das Indt1strias 
de !L,;]U 

NOTE: 'l'he attached list includu8 ," rll!t<l.loc1 bruakdown of both 
national and U. ~ imported 'c'''j'lLp;;I,mt. For the two 

Knplan turbines it foresees a 50-jU,:' :op: Lt corrusponding to 
"':.~e amount, by value, of compon',mt: '",hl,;!\ Brazil must import 
s;;. '-,G':: S:,'~:l components are not yet ',JdI1U f'l'~tured in Brazil. 

UNCLASSIFI [m 
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Letter of' Commitment from the State of 
Rio Grandedo Sul on-priorityofproject, 
provi"s1ori-ar -fU_~ds-_ and _rat-e- p'~licy--

U.NCLASSIFIED 
ANNEX V - Page 3 of 5 
Exhibit B 

(Free Translation) 
Page 1 of 2 

Rio de Janeiro, May 13, 1968 

Of.GE/IOO/6b 

Mr. Louis V. Perez 
Asst. Director for 
Capital Development and Industry 
USAID - Rio de Janeiro, GB 

Dear Director: 

With reference to your letter addressed to the President of CEEE, 
dated l~rch 20, 196d, in which you request a declaration from the 
State Government, that it will guarantee to supply of all and any 
resources for the "Passo Real" project, in addition to those coming 
from BNDE, from USAID (being negotiated) and those deriving from 
funds of CEEE, I hereby wish to declare that this Government will 
specifically reserve to the first portion of that enterprise, the 
following annual wnounts; 

Years: 1960 
NCr$(thousonds)25,990 

1970 
3b,1l0 

1971 
42,760 

The above mentioned amol.!"lts represent portions of the State Invest­
ment Fund reserved in accordance with the pluriannual invet;tment 
plan of th~ :3tate which gives the project the highest priority, in 
agreement with the schedule concluded between BNDE and CEEE, in the 
respective financial contract and which tabl" is attached. 

Notwithstanding, in case such portions become insufficient, the 
State Government assumes, as of this time, the obligation of in­
creasing the respective appropriations ur of prOviding the resources 
through the CEEE t S own funds. 

Additionally, although my Gover~~ent has decided to accelerate the 
works of the Passo Fundo HYdroelectric Central (considering it also 
indispensable to the future supply of energy to the State), I wish 
to declare that, aJ.l funds reserven to this work, will, in no way, 
prejudice to the above mentioned, Passo Real HydroelectriC Project. 

I··· 
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I also declare that the State Government will give all support to 
CEEE in its efforts to obtain from the proper federal authorities 
rates be gradually adjusted in order to achieve the full remune­
ration of investment and the full depreciation allowed by the 
appropriate legislation, in accordance with the increasing scale 
elaborated by BNDE. The recent increase of rates (Portaria No.9, 
dated March 12, 19(8) is the third increase which has been effected 
within a period of 12 months and it represents a sincere effort 
to give the CERE a full return on its capital within a reasonable 
time. 

Taking this opportunity, I wish to present to your E:.cellency my 
sincerest regards. 

(sgd.) Walter Peracchi Barcellos 
Garernor of the State of 
Rio Grande do Sul 

UNCIASSIF'IED 



Excellency: 

UNCLASSH'IED 

ANNEX V - Page 5 of 5 
E.xhibi t c 
Page 1 of 1 

May 17, 1968 

~lank you very much for your letter received here on May 13, 1968 
(OF.GE/IOO/68) concerning the provision of funds by the State of 
Rio Grande do Sul for the financing of the Passo Real and other 
power programs of the Companh"La Estadual de Enereia El~trica. 

I appreciate receiving your assurances eoncerning the ~pecial 
priority in the funding of Passo Real and your explicit ~upport 
of CEEE's plans to gradually increase i.l;s power tariff to 
adequa te levels. Since the conclusion of the agreement bet\veen 
CEEE and the BNDE last year, the company's power 11rogram nus 
been expanded. c,:msiderably by the accelera tion of Passo F'.melo, 
with the r~sult that power rates had ~o be increased recently 
to the full extent permitted by federal legislation. 'l'he 
financial plan presented t.o us by CEEE is now predicated on the 
maintenance of power rates at this maximwll level, rather than at 
the ~radually increasing levels aGreed curlier with the BNDE. 
Consequently, I trust that your Excellency will inform me: :l n the 
event that the State should not be in conformity with the 
maintenance of the rate polid es proposed by Cr;I~E in the 
financial p:1.ans presented to USJ\ID. 

USAID is completing final discussions with reprer,entati.vec of 
CEEE in t11(~ expectation of presenting a loan pr.oposul to 
Washington for consideration early in Junc. 

Please accept, Excellency, renewed assurances of Illy highest 
regard and esteem. 

Sincerely yours, 

Louis V. Perez 
Assistant Director for 

Capital Development and Industry 

cc. CEEE, Secretary of Energy (RS), ELETROBRAS, BNDE 

His Excellency 
Dr. Wulter Peracchi Barcellos 
Governor of the Stute of Rio Grande do Sul 

UNCLASSIFIED 
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LQ~ Au:frlORI~~TJ.ON 

Provided from: Alliance for ?rogress Loa.n Funds 
E..~jj: Passo Real Hydroelectric Projec"'t 

PLu'Su:1n~1i to the authority vesJlied in the Administrator of the P.gency for 
Intel'l1::l.tional Dev:e1oj?rnent ("A~I.D. ") by the Foreign Assistance Ac~.j of 
1961) as ;1utended" and the delegations of e.uthority issued thereunder" 
I hereby authorize the establishment of a loan pursuant to Bart I, 
Chapter 2, Title VI) Alliance for Progress of said Act to the Co~~anhia 
ES'~dual de mergia Eletrica ("Bo:crm-Ter") of the State of Rio Grade do 
Sul) of not to exceed twenty-seven million four hundred thousand United 
S~tes dollars ($27)400)000) to assist in financirlg the ~nited States 
dollar cO!:/GS of the Passo Real Eydroelec·tJ:'ic Project( "Proj ect")" related 
transmission and distribution facili'jjies) and U.S. consulting engineering 
a.nd "w.~aining services. This loan shall be subj ect to the following terms 
and c0::lt.it::'ons: 

(8.) Eo~rOTtTer sh5.ll repay '(jhe loan to A.I.D. in United States 
dol:ars wi t:lin t"rer.ty-z'i ve (25) years from "Ghe first a.isburse­
l:",e:nt under the loa:.., including a grace period of not to exceed 
five (5) yearso Eorrower shall pay to A.I.D. in United States 
Qollars on the disbursed balance of the loan interest of six 
:t1ercent (&/0) per annum. " 

"!.;f: ?riol' to the date the first interest payment is due, ·;:;hp. 
go rernment of' Brazil (II Government") so elects; Borrm-rer sh9.11 
i~~~ill its doll;1!' ooligation under the loan by paying to 
Government i::1 Jlihe currency of E:razil the equivalent, determined 
.0,3 of the time E..nd in a manner satisfl;".ctory to A.I.D.) of the 
'Gaited S"Gates dollar amouu'cs }?i:lyable to A.I.D. under (a) above 
a.nd in such event the C--ov.;:l~nmeu·;; shall pay to A.IoD.: 

(i) the equivalent in United St::l:Ges dollars, determined as 
of the time and i:'1 a manner calculated to obtain repay­
ment of all dollars disbursed plus interest, of all 
amoU11ts ]aid to Government as follows: 



(:.:.) e.j.l ily~~::..'e.3"1i ii11:lledia. tely; upon recei:pt subd eC";j Jeo 
G;)Ye1'l1I1,el1-~ t S l'iD:ht to rata.in all payments in 
excess of' "wo pG:.:'.::er.Je (2';~) per annum during a. 
O'b,cc lieriod of' ~ot -(;0 exceE:d ten <]0) years 
i'l'om the first 6.isbl.U'semeu-'u under '~he loan 
( II (}overnme~::.t gl'o,ce per:ilod II ~ and an payment.s 
in excess of t~·ro and one-half' percent (2:Mo) 
l')cl' aly.'lt::.ill Jv{~ereafte:z.'; 

(b) :9rincip?l '1TiJehin f'orty (40) yee:.cs) including tne 
GO"~l'runcn-i:; grace :9E:~iod. 

(i-;) ~n':"·"'~'eC'.L. ';'n -uT'I'I"-""'d S;- ~ t '-'· " .. a.' oJ.' , "' r- 0'" "· r· ·o .... "." •. =- ...• r ,....c: '. _ .Ie ~,,_ ,;.JU.&..'" .... J..ul;: u_ \W...., _(...4, W .L. v .. _v ___ \,;IrrO.. ... u \ ."' 1 

p\;lr annum during t.he Govcrnmer.Lt I:f_·a.ce :'':Jcrio'::') ar..:i. t~;o 

and oue-:half :percent (21·% ) per annu.ll t.neroafter or. ail 
amounts of' outstanding J,Jl'incipal J?aid by Borre'.-i01' to 
Govel·nment fj,'om "ehe ' respect.ive daJces of such payraer.ts 
of :principal. 

other T\;lrms and Conditions 

(a) 

(

0 , 

0; 

(c) 

Equipment com:9onents "Tmch have their source and or:l.g:l.n in the 
United States of' America sha.ll also be eligible for financing 
under the loan. 

The loan shall be e,ua:canteed by GovermrLent. 

?rior to first disbursement under the l oan : (i) arrangements 
satisfactory to A.I.D. shall nave been made to ~ssure adequate 
financing f'01' the timely comple;Gion of the J?roj ect; and Co) 
:a~)j.'ro\·re::, shall have retaim:Q. qualified engineering consultants) 
sat::'s::. e. c~;ory to A.:c.D.) to adv:i.se Ct.nd a.ssist in currying out the 
project. 

~.i) ?~ior to first disbursement Oljc1C:C than to finance t.he costs of 
e:-.2::!.r-ce:""ing Services ar..d traininJ; ) Governll1ent sh.&ll 1'l3.ve approved 
::::1:" J,Ju.rI,loses of the La", of Simil ars) all imports to oe financed. 
i':''::.:''c:c vhc loan. 

(~) (::.) Borro",er sha.ll cevenanJv to m;..1.intain its power l·ates at the 
'::;.y.imulU level :permi ttcd under Rca z:1..1ian lc:M) exce:9t as A. I. D. 

TiI:·;"y othervrj,cc: ll[?:'ec:!; (:i.i) '~hc St~ tc 01' Rio Grunde do Stu (II State II ) 
... :I !:d.l ac,l.' :\~ to Pl'OVilk i '~;J 1'ulJ :::l.ljlJ,Jor l:; to i30:Cl:' ll\OTei:' : s rate 
~t.Fplication3 malle in ac(!oru.:.mc,-, vith G: .. l.icl covenant; ~l.nd (iii) 
Govex'nmen.tc sha.ll agree to o.uthori ... e adequn.te pO"Tel' ra.tes for 
:2orrmTer) in accordance Vi th Bro.zi1~an la~.;. 

(f) The ~'~ate sl1..a1l o.gl.'ee to: (i ) give thl:l T,lroj Gct highest priority 
in Jhe ,1.l.location of state resources for pmTer investments; 
(ii) provide o.l1 resources (other than x'eSOUl~ces to be :provided! 
from other sources under i'in5.ncia.l plans approved by; A.I.D.) 
ne cessary to complete the project; and (:L:l!:I!~ reinveS:e :Ln iBOrrower . 

, 
! .. 



~:;.:;" .i:i.vili.encls j,'ec ·ived. trom 13m.'j,"mrer until the Prqje;ct is 
cO::.:9~.jte(: • 

C'J) Ur:ti: t,I1'" P,:,'o .i~ c·~ is comp'"etE:~ ) 'G!~e Evr:"0'.-:0:.' ~haJ!.l covenan'fj 
r. ~'C "00 \1,;.1a.er·"':::;.\e G,r;y ne ..... 1 < ;:jar 1):)\':'3r gGi ... , l'f~"vil'.g l)::.'oJ IT::ct or 
c~~j:-1,:1siol'~ \'Ti~~llOt:;:C tl'la };ll.'iCl- ap:'il'ov::.l of ~~.1.D. 

(li.) ':i:'~lc loai1 Sil:ll1 "oe subJ ", c"v ·~o such other terms C'l.nd conditions 
as A.I.D. rru:1.~/ de'::ffi advisa.ble. 

Da.te 




