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MEMORANDUM IOR THE DEVELOPMENT LOAN COMMITTEE
SUBJECT: Brazil: Passo Real Hydroelectric Froject

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 State of
Rio Grande do Sul 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 Loan Staff Committee at a meeting on Thursday,
June 20, 1968.

Rachel C. Rogers
Assistant Secretary
Development Loan Committee

Attachments:
Summary and Recommendations
Project Analysis
ANNEXES I-VII
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BRAZIL - CIA. ESTAWAL DE ENERGIA ELETRICA (CEEE)
PASSO REAL HYDRO-ELECTRIC PROJECT

SUMMARY AND RECOMMENDATIONS

BORROWER: Companhia Estadual de Energia Elétrica (CEEE)

A state owned company responsible for the genera
tion, transmission and distribution of approximately 98¢%
of public power in the State of Rio Grande do Sul.

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

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

HOST COUNTRY CLEARANCE: COCAP (the Coordinating Commission for
the Allianne for Progress) has approved this project.

PROJECT DESCRIPITON:

The Passo Real project includes the zonstruction of a dam

and earthfill dike on the River Jacui providing a reservoir
with storage of about 2,300 million cubic meters. The power-
house will contain provision for installation of 4 units

of 2.5 MW of which 2 units will be installed as part of

this project for a totel of 125 MW. The project also

ineludes 2 transmission lines of 220 KV to link the plant

with the substation serving Porto Alegre as well as

expansion and improvement of transmission and distribution
faeilities associated with the project. Mecegsary engineering
services are also included,

UNCLASSIFIED
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TOTAL COST AND FINANCING OF PROJECT: (US$rillions)

a) Cost Estimate

Local Currency AID Loan Total
Item (Us$equivalent) (US$) (us$)

Passo Real hydro-electric

plant incl.constructinn

equip.and materials for

2 units of 62.5 MW .... 43,0 11.1 54.1

Assocliated transmission and
distribution equipment &

materia:l-s ® e 0 G OBOBITOOEEDNSOTS 25.2 12(0 37.2

Engineering,administration

and training 000G BOSCYS lo.o l.8 11.8

Provision for contingencies

& price escalation 1/ 7.9 2.5 10.4
Total Project Cost .... 86.1 27.4  113.5

b) Financing Plan

Proposed A.I.D. Loan 27.4 27.4
BNDE Loan 2/ 340 3L

CEEE internal cash generation
& contributions of the state

of R.G.do Sul,& other sources 51.7 51.7
Total eveceeseesecssocton 8601 27-14 115.5

1/ Approximately 10%, including estimated U.S.inflation of 4%

&/

pP.a. on the undisbursed balance of the proposed A.I.D.loan.

The BNDE loan is for NCr$llO 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$34k million to
maintain the value of the cruzeiro loan.

UNCLASSIFIED
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JUSTIFICATION FOR THE PROJECT:

The power market in Rio Grande do Sul grew at an average
annual rate of 11.5% during the period of 1952-1967.

Oving 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 mnearly
10% for the 196821980 period.

The proposed Passo Real addition in the initial capacity

of 125 MW 1s the key project in CEEE's expansion program
from 1968 to 1977, particularly because of its large
storage feature and the benefits that will accrue to the
down stream plant in Jacui. About 35% of energy production
in the Rio Grande do Sul power system, unlike the systems
in South-Central Region of Brazil, 1s 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 throughly studied by
CEEE and its consultants and has received the full
endorsement of CANAMERA.

PLACE OF LOAN IN THE PROGRAM:

Despite the excellent progress in the Brazilian power
sector, Brazil continues to require external financial
assistence to complete its high priority power develop-
ment program. This 1s particularly true in thke 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
established in Rio Grande do Sul which now permits
external lenders to consider finanecing.

UNCLASSIFIED
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The A.I.D. program for Brazil in FY 68 for project and
gsector lending is estimated to amount to US$100 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 1/5 of total
loans for this fiscal year. This does not appear to be
a disproportionate allocation to the power sector.

OTHER FREE WORLD FINANCING:

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

STATUTORY CRITERIA:

Satisfied (see Annex II)

ISSUES:

See Section VIII. There are 3 major issues:

a) Maintenance of adequate powe: rates: in the past,

the company has not mainteined 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 will include such
& commitment.

b) The company has proposed to construct a 100 MW thermal
plant (Candiota) and a 220 MW hydro project (Passo
Fundo) within the same construction period provided for
Passo Real, maintaining 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 fram the Governor of the State that
Passo Real will be given first priority within the companyts
power program,

¢) The proposed A.I.D. loan contemplates the financing

of imported equipment, materisels, 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 Jjoint-
venture proposals with 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 alsoc agreed.

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 and 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) A1l procurement limited to U.S. sources;

(6) Prior GOB/CACEX approval of proposed imported goods
and services;
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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 satisfy

USAID that such rate levels are in excess of requirements;

(8) The Guaranto: shall convenant to grant the Borrower

rates as specified above. In the event that the
Guarantor shall amend Brazilian rate legislation so as to
significantly worsen the f ' nancial position of the Borrower,
this would constitute 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 urndertake any
major expansion project exclusive of Passo Real and
Passo Fundo (110 MW) without prior AID approvel.

(11) The State shall provide a commitment to A.I.D. that
the Passo Real project will have {irst 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 dividends
received from CEEE until completion of the Passo
Real project.

(13) Such other terms and conditions as A.I.D. shall specify.

UNCLASSIFIED
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SECTION I -~ BACKGROUND OF THE PROJECT

A. Introduction: The Loan Application

The CLEE first approached USAID about the financing of the

Iasso Real in Hovemter 1066. The project received the full
support of the Ministry of iinec and Energy and ELETROBRAS. In
January 1007 UGAID presented an IRR to Washingtor. AID/w
initially deferred approvael of the IRR pending a4 re-eraumination
by the Mission of the priority of this project in relationship to
the other projcet and sector loans then under corsideration und
in linc with a possible reduced appropriation for 1968, In view
of the political and economic Importance of the Ctatec of Rio
Grarde do Sul, the high priority of power development in the
ctate, and the apparent economic justification for the plant
proposed, the Mission cndorscd the project for consideration
undcr AID's norral lending standards, and the IRR was z2pproved
in early tay 1967 with the following suggections: "(1) Full
analysis and proper solution of existing inadequacies of
adminictration, planning and rate policies; () CANAMBRA':
cpinion of proposal and alternate power cources, thermal und
hydro. Also the project rust be coordinated with other regional
sources; (3) adequate local financing contribution must be
provided; and (4) alternate sources of firancing must be
explored”.

In the Fall of 1967, the BNDE reviewed the projeat, and
later signed a loun agreement with CEEZ to provide up to
NCr314h.5 million (including NCrj3k.5 million to cover subsequent
inflation) to assist in financing the first stege of Fassc Real
(125 MW). At about this time the company contracted with
International Engineering to review the design of the dam, which
called for a concrete gravity structure. The consulting firm
reconmended & modification of the design to provide for a
rock=filled alternative vhich reduced the cost of the project
slightly and increased the amount of the consbtruction ecquipnent
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to be inecluded for financing. USAID consulted with

CANAMBRA about the priority, timing, and size of the

Passo Real project. CANAMBRA has recommendcd that Passo
Real bte constructed as & priority project with an initial
capacity installation of 125 M. 1/ A fuller discussion of
the CANAMBRA recommendation is included in Jection VI

B. The Power fector: DBrazil, South Brazil, and
Rio drande do sul

The Brazilian Government's threc-year plan of investment

for the years 1968, 1969, 1970 indicates a rejuired
investment in the power sector of the order of NCr$6.2 billion.
Total internal rosources are expected to provide 35% of the
requirement with the remainder of 15%, amounting to NCr$l billion,
from external pourccs. Thus, Brazil continues to require external
financisl assistance for the completion of its high priority power
dovelopment program, It is estimated that approximately
RCr$600 million of required resources have not yet been identified.
In the past, external financing has tended to be concentrated in
the South Central reglon in view of its major importunce in the
cconomy. The Jouth of Brazil, including Rio firande do Jul, has
received a relatively smll share of external assistance, yet thce
ured compricing the three ctates represents an iuportant
agricultural and industrial area of Brazil. In line with the
incrensed priority now being accorded by the Government of DBrazil
to the power development of the Jouth, the firm of CAMAMBR'. hacs
undertaken a power development study in the arca along the lincen
cf the studies carried out in South Central Brazil.

In 1966 the per capita energy consumption rewsured in termc
of kilowutt hours per inhabitant was 18l in the Jouth of Brazil
and 185 in Rioc Grande do Sul compared to a national average of
313 and 4 South Central Brazil average of about 600.

1/ CANMAVBRA originally recommended this. Subsequently, when

it appeared that the Passo Fundo plant would be delayed
CANMAMBRA cndorgsed thiec initial installation of an additional
125 MY as the only means of providing the required cystem capacity.
However, with the recent decision to accclerate Passo Fuado, the
ndditioral t.o0 units need not be installed initially.
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c. Priority of the Project: Place of the Loan in the Prograin

The proposed loan for the Passo Real project will

represent less than 1/3 of the proposed project and
sector loan program for FY 1968, Consideriug the high priovity
given to the Iasso Real project itself and the cronomic and
political cignisicance cf Rio Grande do Oul, the inelusion of
this project in the AID lerding propran appeare justiiied.

AID Iinancing of the lacso Real project aloeo appears
appropriate, given AID's already heavy investmenl in the
Couth Certral Region and the apparert preferencn of other
external lenders for mjor power projects in this areu,

UNCIAGCIFIZD
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CECTION II -~ LDECCRIPTION CF BORROWER: OWNERSLHIP AND MUANEMENT

The CELE is an aubonomou- state-owned public utility

company rcsponsible for the provision of gen “'tnon,
transmission and distribution througlout ihe Stute of !’
Grande do Sul. The company iz owned largely Ly oh State
{967%) with a winor part by ELETROERAS (hﬁ) end mnﬂi,lpal‘ties.
The nanagemernt of the company uvnti: the change ol Governaent
in the spring of 196h was ciearly deficieat. The cunpany was
under the political centrol of Governor Brizolas  the
brother-in-law of former Brazilian Prcesiders Goulart. The
State at that time followed a policy of ubsidl .ed .ower ratec
ani conctructed plants with fuppllcr credite th}owL adegrurtbe
plonning. Luring the Brizola days, for exarple, the coumjsiny
contracted for the Of MW Alegrette plant in the i.terior of tha
Stiete vith clearly inadequate sarkets to absorbt Lue output of
the plant. Another exomple wvar the construction of the Jcuf
plant down-stream from the pruposed Pascso Real jproject vnder
conditions of inadequate strea: flow bo support t'e neaboer of
unitc being installed.

Witnh the trangformation of CEEL frcaim 2 state authority to
an sutononous corporatlon, and especially following the change of
government in 150%, the management pained « new legres of
independencc from State pulitics. while <learly the CIEEYL comgiu)
cannot Le classified in the some catego-, as TURIAL and CorIC,
its ‘planning for this prolect and its resporcible uititule towards
adegquatce pover tariffs and financial alministration give evidence
that tne managenent of the compuny is at lewct sutisfactory. Wit
the assistance ol consulting engineers, it isc ULAID': judgenent
thiot the company will be able to conctruct the Pustso Real project
and carry out i %halance of its program.
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SECTION III -~ RIO GRANDE DO SUL POWER MARKET AND
ESTIMATED LOAD GROWTH.

A. The Economy 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 econamy 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
8 population growth of 5.6% per annum during the 1950-1960 period,
while population for the State as a whole has grown at the rate
of approximstely 2.7%.

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 falrly consistent rate of growth. For the entire 1lO-year
period, the growth averaged 10.8% per year, and for the l4-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 these
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
consistent with past record.
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State of Rio Grande do Sul

Comparison of inereases in installed capacity and gross generation
lgz - lgg

Percentage increase Percentage increase

Year in installed c&ggcity in gross generation
1947 - -
1948 2.4 9.3
1949 T+5 7.6
1950 3.9 3.0
1951 1.0 11.3
1952 13.9 8.9
1953 4.4 12.7
1954 1.1 15.2
1955 14,7 16.1
1956 28.7 8.8
1957 5.3 13.9
1958 1.3 18.4
1959 0.k 9.3
1960 Ok 9.4
1961 15.7 11.0
1962 56.4 k.5
1963 2.0 13.7
1964 0.3 9.7
1965 (5.2) 3.5
1966 - 9.7
1967 - 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 projected & load growth for the next decade of
12% per annum. This tendency to absorb new capacity is noted
in the table above.

Previous market studies by Gibbs and Hill and FLETROCONSULT
generally accepted the CEEE projected growth rate of consump
tion of 12% for the 10-year period 1965-1975, given no restrictions
on supply.
UNCLASSIFIED
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In their initial scudies of the power market completed
in early 1967, Canamhra forecasted the following energy
consumption rates:

1967 through 1970 12% per annum
1971 through 1975 11% per annem
1976 through 1980 10% per annua

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

Hi Low
1967 through 1970 11.2 10.0%
1971 through 1975 10.6% 10.3%
1976 through 1980 8.7% 8.9%

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

Hi Low

1967 through 1970 12, I.1%
1971 through 1975 10.8% 10.0%
1976 through 1980 8.0% 8.2%

Given our preference for conservative financial analysis,

the company agreed to adjust its revemue forecasts on
the basis of Canambrats low consumption projection. Accordingly,
the financial statements discussed in Section yy1 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. .. THE IOWER EXPANSION FROGRAM IN RIO GRANDE LO SUL

A The Existing System

Total generating capacity in the State amounts to 360 My

and gross energy produced in 1966 was 1,410 million KWH.
CEEE itself was responsible for 84% of this generation vhich
served €00 localities and more than 570,000 consumers. The
present, installed capacity under control of CEZE amounts to
approximately 300 Mi. About B4 of this 3s hydro capacity wnd
the remaining 4ES thermal, much of which is over-age und
inefficient.

The CEEE system is not yet fully integrated. It consists of
thres separate systems: the North, West ~nd Soutlh cystews. Thore
are also snell localities scerved by isolated diecel generator
units. The North sysbem is by fer most inportant of the three,
serving about 80% of the population and most of its industries.
The mjor generating plants in this system are the Jacuf Hydro
Flant of 100 My and the Charqueadas Thermal Plant of ©h 3.

A morc complete description of the existing systeun cuan
be found in Anuex IIT Exhiibit p.

B. Projects Under Construction

In the North system, coanstruction is underway for a 50 I/

addition to the Jacuf Plant domstream frow the proposed
Fasso Real plant, an 18 MiI addition to the Charquesadns Plant und
the proposed NUTERA plant in IOrto Alegre of 24 Md., for a total
increase of 92 MW in the lorth system. In the West system the
mjor plant under cornstruction is the 66 Mi plant at Alegrette.
In Yhe Louth syster construction is underway on the Rio Grande
diesel chation (12 :77) and the Pelotas Thermal Plant (10 ).

UHCIAGSIFIED
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c. Proposed Additions to Generating Capecity

The proposed additions to the State's power system from

196€ through 1977 (including plants presently under
construction) and the year of expected completion are shown
below.

Capacity Status Estimated

Plant System (MW) 1/  Year of Completion
Alegrete (therml) West 66 uc 1968
Jacu! {hydro) North 75 uc 1968
NUTZPA (therml) North 2h uc 1968
Diesel Rio Grande (thermal) Souta 12 uc 1968
Pelotas (thermal) South 12 uc 1968
Charqueadas (thermal) North 16 P 1970
Interconnection with SOLTECA

(Canta Catarina therml) North Lo P 1971
Passo Fundo (hydro) North 110 uc 1072
North 110 P 1973

550 Real (hydrog North 125 P 1973
Candiota (thermel South 100 P 1972
South 125 P 1976

Itavba {(hydro) North 100 P 197€
lorth 100 r 1977

As indicuted carlier, the proposed expansion program is
based on CEEE's load growth forecast of 127 per annum whereas
a lower growth rate of 104 may be more probable. As noted in
Section VIII USAID will require CEEE to defer initiation of the
Candiota plant (100 MW) and the second unit at Passo Fundo
(110 M) until there ic evidence of sufficient demand and
availability of {inancing.

g/ UC - Under construction; P - Planned

UNCIADSIFIED
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D. Proposed Expansion of Transmission and Distribution
System

The CEEE planc mejor expansion and interconnection of

its transmission and distribution facilities to absord
the additional generoting capacity to be constructed. The nost
important transmission additions will be: Passo Fundo - Fasso
Real - POrto Alegre; Passo Real - POrto Alegre; SOTELICA - FOrto
Alegre (by ELETROBRAS); and Alegrete - POrto Alegre. On
coxpletion of the mejor hydro projects (Passo Fundo and Passo
Real) the CEEE North system will be converted from 50 to €O
c¢ycle power.

L. Toad Balance Projections

The Yorth systew is the critical system. The table below
for the period 1968-1977 conpares the ferecast dciand in
[ with the capacity proposed to te installed by CEEE in the liorth
systen 111 indieates the surplus or definit in capacity Tor each
of the years under the various loiad ucsunphions of CGANABRL and

CrEE.

IIORTH CYSTEM DEMAND RALANCE (1))

1965 - 1977

FORECAST LOAD DALANCEL

Canambra Installed (0) (B) «c) )
Yeur Low iligh CEEE Capacity — Totel TNecerie CAll Jov (B-€)
1065 z1n 303 %30 A 415 -10 -1 o
1969z 30k 0 > A -1€ -f. 110
1070 Loo %11 L1k 45l +20 -5 tC +1h
1971 W3 oy 36% 4o iT1 -195 +10 00
1970 L% 511 c1f 50k FTO -3h K10 thé
1573 629 565 ©80 768 #157 7 +150 0
197% 580 €1y £50 7€ +11°7 ¢ 0 70 +70
197 Ghb o 78 767 1 -(o +15 7o
197€ 692 Tho €13 263 50 -0 H55 +155
197 757 00 011 c thy =53 il +154
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The loud forescasts by Canawbra (low and high) and by COEE are
those nased on the loxd projections in Lechion IIL. The
installed c&puﬂnta represents the CELE's propose? pregrim tascd
cn thelr 127 1owd growth fovecust. The Lead Bulonce colwnms
indicate the Zullicwdng: Celiuni. A4 i the tmlance hebween the
CZDE forc-usht of demand and the insctelled cajacity. Column 2
represents bhe came bBalance with provision ler ubi.n;nb raserya,
representel Ly tle largest unit in the ujntCnlé/- Jolanar C
represente the load balance using the Couanbra low forecast

and previlding for the spl Ln..b crie. Column D showe the

A fference betueen the CLED lca. rvalance {Columr ) and the
Cunumbra lew lond belance (Colunn Z). The load balarce for
1057-3277 f: graphically illuntrated in Annex VI . Colunn L
above indicabtces the inereancing surplus capecibty to Le irstulled
by the Cxpl if tne Caree.ora low load forecuct were Lo prevall.
This sugpgests that CIUE right have to defer e seecond il of
120 0 b I'eoso Fundo now sehetuled for 1977, or wake Jther
cdgjastuerts in ibs precsert prograr.

(¥4
U
e
Loy

F. Estirated Tost znd Fluwneling Tlan for Dxponcion Trogran

puring the period 1¥%-310734, corrvesponling Lo tue axesnbion

neriol of Lhe Tusio Real project, the corpon, i1l oorry
out 1 conctruction progsram estiwated, in 1P cruneiron, b
u¢~T)QO i1llion, cypuivalent to approximtely 2790 nilliton. The
fln':'.r.mnb plan for thin progran 3" Juring this period, shows that
the company «ill alsc Lave to make Acbt service puyme“l' of
OB o n.*_Lhu.., equivelert to ULS77 million, and irtends to pay
dividends and incercst of KCrihsl m;];:on, cquivalert Lo
approx;rutely UC$10 millior. The total applizations danrirng the

17A3-1777 period anount to cpproximately NOrdl,”0 milliorn of

or US% 370 million.

l/ The spinning reserve allows for outage of the largest
unit in the system.

lQ

Cee annex. IV Exhbiitit C,

UNICIAGSIFIED
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Shown below are the sources of funds for the financing
of the program during this period.

NCr$ Millions

Source Amount Percentage

l. CEEE internal cash genera-
tion (net income + depreciation) hal 264

2. Long-term domestic loans:

BNDE 110 5%

DNOS 115 10%

Ministry of Mines and

Energy & INDA he L

Other sources 30 2
297 25%

3. Long-term foreign loans:

Froposed AID loan a8 7%
Supplier credit 101 9%
18¢ 167
4. Equity contributions:
ELETROBRAC W3
ImgOsto Unico 27
btate Investment Fund
(IcM tax) 175
Additionul State con-
trivutions in the form
ol special credits 2l
276 a3
Srand Total 1,16 1007,

Financial aspects of the CEEE are more fully discussed in
Section VII and are shown in Annex IV.

URCIASEIFT®ET
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G. Conclusions

Except as noted below, the proposed expansion progran
appears to be sound Arnd within the financial and managerial
capability of CEEE. In the case of the South system, ULATD has
recormmended tc the conpany thiat Cundiotu not be initiated at
this time pending further Justificatioi of the narket ror tais
power and demonstration that the company will be able to
finance it without prejudicing the rerainder of ibs program.
CEEE has accepted tiiis condition.

In the North system the loud balance discussed in
paragraph E above syggests that the second unit of rasso Fundo
(110 Mw) might need to be deferred if She Canambra loed foreeastn
develop. Tue conpany nhad agreea not to install the second unit
at Pnsso Fundo without AIDYs approval. Uiree the cecond wnit at
Passo Funldo voudd not be inctalled vefore 1073, alter tue
completion of Imuco Real, no protlen is cxpected., However, should
Passo Fundo be further accelerated, the installation of the
sceond unit ot Mmioro Fundo cclld preludice the completion of
oo Real.

In respense Lo USAIZ's request, the Governor of the Thate
of Nio Grande do Sul has confirmed fn writing Lo UCAID (lee
Arnexs V  attachied) that the State will pive the Msso Rezl
project first priority in the State's pouwer development progrum.

UNCIACGIFIED
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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 kilameters vpstream from the present 100 MW Jacui plant,
and about 210 kilameters from 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. Jaculi 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 power. 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 dam, reservoir,

pover house and transmitting substation and includes
associated transmission lines and upgrading of the distribu-
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 will house four 70 Mva umbrella type

generators of vhich two only to be installed in the
first stage, driven by 138 rpm Kaplan turbines, developing
rated power under eads of from 48 to 35 meters. Single-
phase transformers instead of three~phase units will be used,
because of transportation limitations.

B. Associated Transmission and Distributiqg_

The substation is planned to be built 150 meters
downstream from the power house. Five transmission
lines will originate from the substation: two 138 Kv,

UNCLASSIFIED
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15 kilometers lines to establish intercommection 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 kilaometers lines 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 allow
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 facilities as 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 chronogram,
showing the first unit of Passo Real going 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 the 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 of 1967-1977. Finally, the fourth document summarizes
the findings of International Engineering Co. of San Francisco,
contracved by CEEE in joint-venture with its local subsidiary,
Companhia Internacional de Engenharia e Construgdes, to complete

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

The detailed design for Passo Real was originally

prepared by ELETROCONSULT. This design was based on &
mixed-type dam with the center river section of the concrete
gravity type. It was recognized by the engineer that additional
field work wes 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 ergineering
companies was hired for this purpose; and in their December 1967
report they presented a comparatlive study of three types of dam:
f£ill, concrete gravity, and concrete butiress. 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 {ill-type dam
with diversion in tunnels. This conclusion was arrived at after
the engineers were satisfied with the availability of the required
£i11 materials in the immediate vicinity of the project
(See Annex III, Exhibit B).

D. Procurement and Implementation Plan - Section 611

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 equivalent U.S. dollars. Construction and erection work will
be supplied by local contractors, and engineering services from
a joint-venture of American and Brazilian firms.

Due to the long lead time required for some 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 10% 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. Govermment assistance to this project, as required
from Section 611 of FAA, is met by the Passo Resl 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
Annex III field surveys and office studies have been conducted
to ascertain the economles that can be obtained by substituting
a throughout fill dam for the originally adopted design containing
a concrete gravity dam sectioa.

CEEE is already doing preliminery 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, ingpection, and training required. The Borrower has
shown interest in retaining the same engineers to perform this
work, and so has Ffollowed A.I.D.'s recommended procedures in the
process of edvertising, 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 plens 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 insire
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 assigmment 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 ean
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.I.D.
funds of those not available in Brazil. For this purpose 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 tentative 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 underwsy
as soon &s possible. Initial river diversion must be coordinat.ed
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$113.5

million. The proposed A.I.D. loan of US$27.4k corresponds
to 24% of the total investment and represents the required
Importation of goods and services. The proposed A.I.D. loan will
finance only U.S. goods and services.
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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

Item Sources AID Totel
Passo Real Hydroelectric Plant 43,007 11,125 54,132
Assoc. Transm.,Subst., and

Distribution seeeeescceesses 25,279 11,976 37,255
Engineering, Administration

and 'I‘I‘aining e 06 2P S8 OGE OO 50 11800 11)750
Project Cost less Contingencies 73,235 24,901 103,137

Provision for Contingencies

(about 10%) ceveecocssconss 7,86k 2,499 10, 363
Total Estimated Cost seseesss 86,700 27,400 113,500
% of Local and Import Components 95.9 2h.1 100.0

Local cost dollar equivalents have been con erted at the

prevailing official exchunge rate of NCr$3.20 per dollar.
The "Local Sources" indicated above include the alreudy approved
BNDE loan for NCr$110.0 million (US$3k.4 million) CEEETs
internal cash generation i/, and State revenues from the State
Investment Fund 2/.

The Tollowing measures have been taken to preserve tne
value of the Financing Plan in the face of proballe
price escalation during the period of project construction.

1. The AID Loan contains a 10% contingency provision
which should cover inter alia probaile U.S. inflation.
2. The BNDE loan contains an amount of NCr$34.4 million
(Us$10.8 million equivalent) over and apove the base
loan of NCr$110.0 million which will be spplied agairst cost
increases. Since the heaviest drawdowns from the BNI'E loan are
expected during the early years of the project 1968-70 this
allowance for cruzeiro depreciation appears ad:qguate.
3. The other "Local Sources", CEEE and ihe State Investment
Fund, should maintain their relative values 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, with the latter, the
State Investment Fund is based on sales tax r:venues which reflect
rising prices.

1/ See Exhibit C, Annex IV for details.
g/ See Page 32 for estimated future State Investment Fund levels.
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Millions U.S.$

I. Powexhouse & Permanent Equipment

1. Construction equipment ... 5.5
2. Imported camponent of powerhouse
equipment, including turbines

and generators ceecescsesssecs 3.1
3. Other powerhouse equipment,
materials and misCe ceccecese 2.5

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

1. Transmission 1line ceceeescccss 1.4

2. Cidade Industrial substation.. k.0

3. Porto Alegre substation secece. 35

4k, Distribution & raw materials.. 3.1

III. Engineering and Training .ceeceee 1.8
ZE.9

IV. Provision for Contingencies(10%) 2.5

Total eveecness 270

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 by CEEE and USAID engineers.

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

Evaluation of the dollar component was wade under the
following assumptions: (1) the 1list of equipment for
import from the U.S.A. was approved by the "Associagho Brasileira
para o Desenvolvimento de Base" (ABDIB) in May 1968 and submitted
to the "Carteira de Comercio Exterior (CACEX, the Brazilian Federal
Govermment 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 built by a joint-venture
of U.S.A. and Brazilian manufacturers, under the technical
responeibility 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 manufacturers, viz., the
shaft, runner, wicket gates, bearings, controls and regulator.
USAID engineers estimate that the total cost will be evenly
divided between the U.S.A. and Brazilian menufacturers; (3)
the alternators will be built in Brazil. Imports from the
U.S.A. will be limited to materials (copper, silicon ste=l,
insulation) and the cooling and fire-protection systems, which
are normally imported by Brazilian manufacturers; (4) engineering
services will be provided by a Jjoint-venture of American and
local firms, tc prepare detail designs for the Passo Real
project, complete required surveys, and investigate additional
system requirements. Supervision of the project, as well as
training of the Borrower's staff, will also be performed “y
the consultant.

UNCLASSIFIED
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SECTION VI - ECONOMIC ANALYGIO

A. Fconomic Justifi-ation of lmsso Recal in Comparison
with Alternatives: Beuneiit-Coct Calculations

P

Tu considering alternatives to the proposed 17% !
(firet stage) Passo Reul hydroelectric plant, 2t should
ve borne in wind that Passo Real 1o prirmrily a4 storayge prolect.
In nany respesis similar to FURNMAD plant, it will provide
importart benefitzs to the cxisting dowmstream plant of J:uw:f
and the proposed downstreaw plant of Ituvwn, both of vhicl
i1l rely on the Passo Teul storape and river reovlotion,
Theu: bheueiits are discusced later v paru rapn 1;.

Uince Tteuba, o downstrean site with 2 11 hily lowver

coct per W inetnlled then lnsso Real, is not o lewciile
alternative bLecause of the Viece limdtations, the onl; rizl
alterratives to the Droso fewl projeat dhieh could saticfy 1077
power rc ulrements, would be w rozl-Tived or oll-Tire? thiermel
plart ol eguivalent capacivy.

The tadle btelow shows the cest in mille per kilc.aut

sawr of Pasco Real i coemparizon wiklh cgiivalenl noal.

firci and Jll-fired thermal plants.

Inoso Real:

Dricst year reeor! 7.0
Average waber jous .72

Coul-Fired plant

7.7 averuyge N7 11.70
.3 average M 11.35

Cl1l-Tired plant:

7.7 average [ 11.00
.7 wverage M Tt

UNCIAGGIFIED
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The detalls of these caleoulations are chown in dnner ITX
Ixipivit € . The followiug conclusions cun be drawn frow
tlie above table,

Iusso Real althougl. desigred for a iral capieil)y of

70 r,., even with an initial capacity installation of
only 17T I%i, can deliver powcr sncaper Cwar col or oil-Tired
plarty of eguivalent capneity In Lobl dry and coerage waser
yeur.

In ~omparicon with Lhe a~lierrutives Zhown tac

ch_“t-\,r“* "f}-tJ fooapprovitately LW to 1.7 Lol
s indicate! in Arner IIT, LxiJtit C.
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B. Importance of Tasso Real as a Gtorage I'roject

The gross generation conputcd for the project consicts

of tlie clergy to be provided by Iusso Rcal itsell plus
the additloral energy that can be gencrated at the downstreanm
Jocuf plant with the benefit of the Passo Real rcuervoﬁr.
Canambra in its Preliminary Appraisal (Rio Grande do Sul
Power ttudy), measured an increment which would aceruc to the
Jacuf plant and the two other dowvustrear sitec proposed for
development: mainly, Itauba and Donn Francinca. The following
table 1llustrates the dependatle enerygy in the driezt eyele and
tihe index cost per kilowatt of the Pasco Real,Jacuf, and other
dovnstream Jdeveloprents,

Av., Depend- Index Lotirated Inlex Moot
Net able Cepa- Cupitel et /ey
dead  Energy in  eity Zost (1)
Driest {(55% 1i1lions
Cyele C.F.) uss
Project M. Av.mw. L. separate Cunulative
Ingso Real
- at vcite Lo 32.5
- at Jacuf N 50,0
- totel 13h 82.7 150 e ialdls) M0
Line "o 3 7o) 1hd 57 270 50

I e GREE R R
"C - Jtauvb

1t . . . .

WL Doua Francisca

{1) Exclusive of costs of step-up webstatiors.
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The above table demonstrates that the Passc Real storage

will enable an additional generaticn at the Jacul plant
of 50.2 MJ in the driest year. The average water year with this
additional generation at Jacuf amounts to 52.5 My per year.

Thus, it can be seen that DPasso Real is primarily a

storuge project, like the FURNAS dam, which will permit
the development of addition downstreom sites that obthervise
would not be as leasible.

C. Justification for Cize aund Timing cf Passo Real Units

Initially the CEEE requested AID to consider financing

of four 06Z.5 I units for a total inctalied capucity of
250 M¥, After further studles Ly CEEE and its consultants, it
became apparent that it might not be possible to £i111 the rasso
Real reservoir with sufficient live storage to effectively utilize
the third and fourth units within the time liritations, tekirg
into account the water requirements of the do:mstrenm Jacuf plant.
CEEE and the State, with the support of FILTROBRAS und DNOT,
decided, therefore, to accelerate the Proso Mndo plant ani defer
the third and fourth units of Isno Real antil the late 0%,

The federal governrent through the Ministry of the

Interior and DNOC has promited to supply the resources
necessary for completion of the Passo Fundo plant by 1072/1673.
Cince Tucso Fundo is an excellent project with an index cost
of Unu27s per kilowatt (compired to USin™0 per vilowutt for
rasso Reel), sinee it is alrewdy under coustruction by DIOC,
and since ite completior is not expected fo precent any
significant engineering problems, the decision of the conpany
and Ltate to procecd with 175 K at Tasso Eeal and a:ccleratior
of Pusso Fundo appears sound.

Moreover, the installation of two units al Pesso Real

rather than the four originally proposcd is consisternt
with the lower load growth projections preparcd hy Cunambira
and adopled by UsAID.
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Thermal Complementation: SOLTECA Transmission Line
and Candiota as Altermtives

POrto Alegre is presently suffering from a shortage of

power during the peak hours and rationing (an estimated o
8% of actval demand) is now in effect. In order to meet the
deficiency of peaking between now and the completion of Passo
Real in 1973, the corpany will require an additional scurce of
thermil power.

The CEEE has planned to construct the 100 MW expansion

cf the Candiota coal burning plant in the South system
with interconnection to the North as a means of covering this
deficit. Candiota is located in the Southern part of the State in
a region where there arec adequatc supplies of low gradce but
readily accessible cpal reserves. The estimited cost per
kilowatt of index capacity of such an expanscion would be
Us3428 lower than the cost of comparable coal-fired thermal
plants elsewhiere in the Stote of Rio Grande do Cul, butb
slightly higher thon an oil-fived plant of equivalent
capacity locubed im FPOrto fAlegre. The CEEE's interest in
building the Candiotno plant is in part explained by the groving
demand in the Soubh system and in part by the signing of an
internatioral treaty between Uruguay and Brazil under which
Trazil wonld supply power to Urnguay from the Candioty plant.
UCATID is not yet/satisfied that arrangements for pover sules :
to Umipsiny willlectually be consummated; and, therefore, the i

naev s plant could only he justified Ly an interconnection

v}
l
e

S

R s L SO N O O

e

wati bl Norbh sysbem, come 270 kilorietors awdy.

The SOLTECA coal-fired thermal plant in Santa Catarina
offers a more likely alternative for mecting north system

enc.' gy requircrents. At the initiative of ELETROBPAS, arrangeicnts

lave been nade to construct a btransmissicn line from the SOLTECA

plant to the substetion at Porto Alegre. The transmiscion line

could be completed within 18 months and, therefore represents

the most rapid means of supplying power to the Portc Alegre arca.

In conncction with tlie proposed transmission linkt tetween GOLTECA i

and Forto Alegre, ELETROBRAS has ccnvinced the State of Rio

Grande do Cul to begin conversion from 50 to GO cycle povier in

the North system. The proposed Passo Reazl anil Passo Fundo

o

A SRS e s
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plantc 1411 be built for 50/60 ecycle or €0 cycle operation.

The State's decision to convert to GC c¢yele pover will

rave long-term Lenefits since it 211 enalle the Ctate
to be interconnected with thie South-Central system ab w
future date. USAID concurs with ELETROLRAU that the SOLTECA
solution is the most feasible one for supplying additional
power to the North system over the next several years.
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SECTION VII - FINANCIAL ANALYSIS

A. Tariff Legislation

The Brazilian tariff legislation has been fully described

in the loan paper entitled "Brazil: FURNAS (Santa Cruz
Thermal Plant Expansion)", dated June 1, 1967. Briefly,this
legislation 1s 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 thelr 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 campanies,

Brazilian legislation also provides for tax collection
by ELETROBRAS of up to the ecuivalent of 50% of the tariff
itself. The resulting rate to consumer is one of the highest
in the world and is justified by the very heavy investment
requirements of Brazil's power expansion program.

Currently same revisions in the rate leglslation are

under consideration by government authoritiles, e.g.,
power intensive industries will be afforded a 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 Annex IV , Exhibit A , fram 1964 through
1966 the company suffered . net loss or barely covered
its expenses. Rates did not provide for adequate depreciation
on plant and the return on the rate base 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 approximately 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 average rate per
kilowatt hour of NCr$0,102, equivalent to 32 mills (an increase
of over 30%). Taking into account the average kilowatt hour
trom January 1968 of NCr$0,074, the weighted average rate per
kilowatt hour for the year 1968 will be NCr$0,090, equivalent
to approximately 29 mills.

The rate of NCr$0,102 per Kwh represents the full 10%

renumeration on the rate base (re-valued through the
year 1966), plus all operating costs and depreciation 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 with those charged by other major power
entities is shown below:



- 30 - UNCLASSIFIED

COMPARATIVE POWER RATES
(NCr$ per 1000 Kwh}

Primary Service

Secondary 2.3 = 13,2 KV 33 KV
Campany Service 1/ at 50% L.F. 2 at 50% L.F.

CEEE 125.00 66.10 51.80
CEMIG 65.00 42,00 34.00
Rio/S.Paulo Lght76.59 44,00 34.80
CHESF 4y .28 31.50 26.00
COPEL 75.00 61.30 57.00

As will be noted from the table above CEEE?'s rates will be higher
than those of any other msjor power system in Brazil

c. CEEE!s Future Rate Policy

CEEF has agreed to adjust its tariffs annually to the

maximum level permitted 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 USAID on power loans including the FURNAS, Santa Cruz
Expansion and the Mascarenhas project. The Governor of Rio Grande
do Sul has confirmed (See Annex ) the State's intention to
support CEEE's rate policy.

i/ Covers residential and small commercial service.
2/ 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 fram 1968 through 1973. During
this period it is expected that the company will generate from
internal sources (net income and depreciation) a total of
NCr$hoh million, representing about 36% of the company®s
investment, debt servicing and dividend requirement during
this period.

E. Projected Balance Sheets

Actuel projection balance sheets are shown in Annex V

Exhibit B. At the end of 1967 the company had a net
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 company's capital and reserves at that
time amounted to NCr$203 million and its long-term debt to
NCr$100 million. The debt/equity ratio was, therefore, about
one to two during the year 1967, and it is expected to continue
in the same proportion through the 1968/73 period.

F. Cash J"low Forecast: Discussion of Debt Serviecing
Capacity and other Issues

A projected statement of source and application of funds

and cash flow of the campany is shown in Annex V
Exhbit B. This cash flow indicates that the company should
be able to carry out its program and service its debt confortably
provided rates are maintained in accordance with the policy
discussed earlier and that contributions are received as required
from DNOS (NCr$ll5 million), the Ministry of Mines and Energy
and INDA (NCr$342 million) and other long-term lenders(NCr$30 million).
Furthermore, the cash flow indicates egquity contributions of
NCr$276 million must be mude by the State during this period,
as discussed in Section IV . The bulk of these equity contribution
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is expected to came from the State Investment Fund which
receives a share of state sales taxes. Shown below is an
estimate of the schedule receipts in the State Investment Fund
available to make the equity contribution for this project and
comparison with the amounts pledged by the Governor in his letter
of May 13, 1968.
(NCr$ millions)
1968 1969 1970 1971 1972 1973

Governor's letter 26 31 36 L3 - -

Sales tax recelpts
(4%/annum growth) 450 496 516 536 558 580

State Investment
Fund (20% of Sales
Tax) 90 99 103 107 112 160

Notwithstanding these specified sources, A.I.D. has

requested and received from the Governor a written
canmitment 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.

UNCLASSIFIED
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VIIT - ISSUES AND CONDITICNS ATTACHED TO TROICSED USAID LCAN

A. Priority of Passo Real Project in the Program:
Condiota and I'asso Fundo

The company and the State have given a written assurance

that the Passo Real project will be accorded first
priority in the State Power Development Irogram. At the same
time, the company's power cxpansion program i. very ambitious
and will require a tremendous financial effort by Lhe company
and the State in order to be carried out. This is particularly
true of the Passo Fundo project which depends partially on
federal resources and partially on State rcsources..There
will be pressure on the State to provide funds for Lthe rapid
completion of Iaszo Fundo and & danger evists that the Passo
Real project would be prejudiced as a result.lorecover, the CEZE
is anxious to carry out the Candiota project and Lac wccepted
& termporary postponement of this project with some reluctance.
In fact, the company has invited international lender: [or turn
Xey financing of the Candiota plant. Vhile it is unlikely that
foreign suppliers will provide 100% of the [inancing, it is
possible that the offers made to the company will be very
attractive. However, UCAID has requested and received assurances
from the company and the State regarding the possible
postponement of Candiota and the scconl unit of Passo undo
and it is believed that the preceautions talen arc sufficient
under tne circumstances.

B. Fipancilal Cormitments to Be Souglit by USAID Crom
CEEE, the Otate, and GOB/ELETRCERAS

The company will be required to maintain pover tariff

at the maximum level permitted by Brazilian legislation
end will be required to give first priority to the Passo Real
project in its Power Development Program. The Gtute has also
been required to give first priority to Passo Real, to support
the CEEE's tariff policy, and to provide all [lunds necessary
to complete the project. The CEEE and the Dtate will furkher
commit themselves to reinvent all ecarningc from the corpany
in its investuent program. In the Guarantee Apreement the
Government of Brazil, acting through ELETROBRAD, will be
required to grant to the company the maxirum rates permitted
under the legislation and to provide an over-run commitment
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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

A1l procurement will be of U.S. source and origin and

all imports will have either no Brazilian similars
or demindmus 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
nationael industries provides that 50%, by value, of the
turbines must be of Brazilian origin. It is estimated by
USAID engineers that epproximately half of the velue of the
turbines will have to be imported; and, therefore, the
arrangement appears reasonable. While there may be some
commercial dislocation with this type of procurement since
most of the Brazilian manufacturers are affiliated with European
firms, the local manufacturers have raised no specific objections
to the proposed arrangement and believe it can be worked out
successfully.

D. Supervisory Consulting Engineers

As mentioned earlier, the management 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 propdsed A.I.D. loan,however, will finance only U.S.
engineering consul—ing services which are eligible for
dollar payment.
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E. BNDE Loan Conditions

The BNDE loan of IICr$ll0 million was made under very
strict conditions including the right to withhold
the semi-annual release of funds in the cvent that the company
had not coupleted certain transmission and Jdistribution works
by speciflic dates. USAID has discuscsed these conditions with
the company which ic confident that it can complete these
vorks on schedule. The BICE has agreed with ULAID that it
will consult withk us prior to invoking Lhe right to withhold
releasc under its loan. The USAIL loarn will coutuin an
event of defaull should the BILL loan ve cucpended.
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SECTION IX - IMPACT 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 may be said that the impact of the loan on
the U.S. economy will be favorable.

Moreover, viithout the proposed AID financing, the

imported equipment and materials required for the
project might have come from other competitor countries.
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ATD-DIC/P-T29

ANNEX I - Page 1 of 1
June 1l, 1968

CERTIFICATION PURSUANT TO SECTION 611 (e)

OF THE FOREIGN ASSISTANCE ACT OF 1961,
AS AMENDED

Re: BRAZIL - Capital Assistunce - Passo Real Hydroelectric Froject

Having taken into account, among other things, the maintenance

and utilization of projects in Brazil previously {inanced or
assisted by the United States, I certify that in my Jjudgment
Brazil has the financial capability and the human resources ca-
pability to etfectively utilize the proposed loan to the Companl "4
Estadual de Energia Elétrica for the Passo keal llydroelectric
Project.,

This judgment is based primarily on the fuacts developed in the
Capital Assistance Paper tor the proposed loan ot !27.l million
which discusses in detail the capabilities of the Borrower and
the State of Rio Grande do Sul, and rinds that Lhey possess
adequate financial and human resources capability to cffectively
maintain and utilize the project. ‘The relationship vetween this
proposed loan and othcr projects financed by the United Siates
is reviewed in a memorandum from tne Assistant Director for
Capital Development dated May 27, 1968, attached hercto.

4 Director

MAY ZC

Date

[

Drafted by:

ADCD:LVPerey
QX(M Lo
Clearghces: ~ ] '\

DDOM:HElcine
LGS :FDe Rosu ﬂ/}l&l ,
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ATD-DIC/P-729
ANNEX II
Page 1 of 17

: ‘ 1968
CHECK LIST OF STATUTORY CRITERIA June 1k, 15

(Alliance for Progress)

In the space provided under each item, summarize for each item the
information or conclusion requested or make 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 amended 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. 251(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 distribution;

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

(c) increasing the public's role in the developmental process;

(d) alloceting 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

Borrower is making appropriate efforts to:

(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;
2c) increase the public's role in the developmental process;

d) allocate expenditures for development rather than for unneces-

sary military purposes and is not intirvening in other free countries®

affairs; (e) contribute funis to this program; (f) make economic,
social and political reforms. (Such as tax collection improve-
ments and changes in land tenure arrangement, and making progress
toward respect fbr the rule of law, freedom of expression and of
the press, and recognizing the importance of individual freedom,
initiative, and private enterprises). 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 demonctrate a clear determination to take
effective self-help measures.,

For specifics see comments iu AID-DLC/P-668 of January 2%, 1968,
containing Negotiating Instructions for Proposed Program Loan 1G68.
For: (a) page 6.11; (b) page 2.11; (c) pege 2.11; and (d) page 7.1;
(f£) page 1.2B; (r) page 1.2B. For (e) see page iii item & of this
loan paper.

2. TFAA Sec. 251(b). Information and conclusion on country's efforts
to repntriate capital invested in other countries by its own
citizenrs.

Brazil's efforts to stabilize the value of the cruzeiro through
measures to counter inflation, including the last devaluation
ard recent measures to control the parallel market, contribute
tc the return ot capital invested in other countries by its
citizens.

Relations with Unit ed States and Other Nations

3, FAA Sec., 620(c). If assistance to u government, existence of
indebtedness to a U.S. citizen for goods or services furnished
or ordered where such citizen has exhausted available legal
remedies, debt is not denied or contested by such government
or indebtedness arises under an unconditional government guaranty.
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ANNEX II
Page 3 of 17

Brazil is not known to be indebted to ay U.S. citizen for goods
or gservices furnished or ordered where such a citizen has ex-
hausted available legal remedies or where the debt is not denied
or contested by the Borrower or the indebtedness arises under an
unconditional guaranty of payment by the Borrower.

FAA Sec. 620(d). If assistance for any prouuctive enterprise
which will compete in the United States with U.S. enterprise,
existence of agreement by the recipient country to prevent
export to the United States cof more than 20% of the enterpriset's
annual production during the life of the loan.

Not applicable,

FAA Sec. 620(e)(1). If assistance to a govermment, extent to
which it {including 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. citizenc or entities beneficially owned by them without
taking steps to discharge its obligations.

Neither the Government of' Brazil nor any governmental agency

or subdivision thereot, has on or after anuary l, 1962,
nationalized, expropriated, or seized owfervhip or control

of property of any U.S. citizen of firm, taken steps to repudiate
or nullify contracts with sucl: citizens or firms, 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 discharge
its obligations, as specified in this section of the Act.

FAA Sec. 620(i). Information whether the country permits, or
falls to take adequate 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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ANNEX IX
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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
gpecific risks of inconvertibility and expropriation or con-
fiscation.,

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

FAA Sec. 620(0). If country has seized, or imposed any penalty
or sanction ageinst, 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. fighing vessel in international waters.

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

No such default exists.

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 satistactory diplommtic relations with the U,S.

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

Brazil is not delinquent with respect to dues, assessments or
other obligations to the U.N.

FAA Sec. 209. Information about multilateral assistance being
furnished to the country.
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AID assistance is being closely coordinated with that ot the
International agencies. (For specifics see comments
AID-DLC/P-668 of January 23, 1968, containing Negotiating
Instructions for the 1968 Program Loan, pages 3.1-3.3.)

FAA Sec., 620(a); App. Sec. 107(a) and (b). Compliance with
prohibitions against assistance to Cuba and sny country

(a) whict furnishes assistance to Cuba or failed to teke
appropriate steps by February 14, 1964, to prevent ships

or aircraft under its registry from carrying equipment,
meterials, or supplies from or to Cuba; or (b) which

sells, furnishes, or permits any ships under its registry
Irom carrying items of primary strategic significance,

or items of economic assistance to Cuba.

No assistance will be furnished under this loan to the
present Goverrarent of Cuba, nor does Brazil furnish
assistance to the present Government of Cuba.

Brazil has taken appropriate steps to prevent ships

or sircraft under its registry from engaring in

any Cuban trade,

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

The Secretary of State has determined that Brazil is not
controlled by the international Communist movement.
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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 Brazillian representation with Brazilian Govermment
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); 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-Nam.

Military Expenditures

17. FAA Sec. 620(i). Existence of determination that the country
is engaging in or preparing for aggressive military efforts.,

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

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

Reference: Airgram A-41k - Brazilian Military Expenditures
December 13, 1967.

19. App. Sec. 11Y. Information on reduction in assistance by amounts
spent by country for 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 13, 1967.
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Conditions of the Loan

General Soundness

20. FAA Sec. 20L(d). Information and conclusion on legality (under
laws of country and United States) and reasonableness of lending
and relending terms of the loan.

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

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

The project has recelved the endorsement of the Ministry of
Mines and Energy, Eletrobrds, 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 and technical 1y sound.
See the regpective Sections of this Loan Paper.

22, FAA sec, 251(b)s Infdrmation and conclusion on capacity of
the country to repay the loan, including reasonableness of
repayunent prospects.

The concessional terms 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(a)(1)s Information and conclusion on availability
of engineering, financial, and other plans necessary to carry
out the assistance and of a reasorably firm estimate of the
cost to the United States of the assistance.

Necessary technical and financial planning has been completed.
See Sections IV, V, and VII.
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24, FAA Sec. 611(a) (2). Necessary legislative action required
within recipient country and basis for reasonable amticipation
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 effechively
tc maintain and utilize the project.

The required certification is made in the letter of transmittal.

(See Annex I).

26, FAA Sec. 251(b). Information and conclusior or 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.
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Loan's Contribution Towards Achievement of Country and Regional Goalsg

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;

(¢) improving availability in the country of trained manpower;

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

(e) other importan: areas of economic, politicel and social
development, including industry; free labor unions, cooperative
and voluntary agencies; transportation and communication;
planning and public administration; urban development; and
modernization of existing laws,

(a) Not applicable,

(b) Not generally 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 Power
Expansion Program, The project's significant contribution
to the availability and dependability of electric energy

service in the State will have an obvious and pervasive
influence on the economic and social developmer: of the area,
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28, FAA Sec, 251(b)(3), Information and conclusion on activity's
relationship to and consistency with other development activities,
and its contribution to realizable long-range objectives,

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

29, FAA Sec, 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), EIxtent to which the loan will contribute to
the objective of agsuring 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 maxe such a contribution by assisting in supplying
needed electric power services, strengthening the management and
finances of the Company, and requiring consumers to bear the
Tull cost of scrvice, neretofore subsidized,

31, FAA Sec, 281(b), Extent to which 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 skills,

Progjram satisfies need for essential public utility service.
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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; (e) improve technical efficiency of
industry, agriculture, and commerce; and (f) strengthen free
labor unions,

The project may indirectly increase the flow of international
trade and foster private initiative and competition, It will
improve the technical efficiency of industry, apriculture, and
commerce,

FAA Sec, 619, Compliance with requirement that assistance to
newly independent countries be furnished through multilateral
organizations or plans tc maximum extent copropriate.

Not applicable., Brazil is not a newly independent country.

FAA Sec. 251(h), Information and conclusion on whether the
activity is consistent with the findings and recommendations of
the Inter-American Committee for the Alliance for Progress in

its review of nationel development activities,

The loan is consistent with the findings and recommendations of
the Inter-imerican Committee for the Alliance for Progress in its
review of national development activities,

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

Not applicable to this loan,
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FAA Sec, 209, Sec, 251(b)(8). Information and conclusion
whether assistance will encourage regional development prograus,
and contribute to the economic and political integration of
Latin America,

Not generally applicable,

Loan's Effect on United States and A,1,D, Program

37.

38,

39.

FAA Sec, 251(b)(4), Sec, 102, Information and conclusion on
possible effects on U,3, economy, with special reference to
areas of substantial labor surplus and extent to which U,S,
comnodities and assistance are furnished in a manner consistent
with improving the U,s5, balance of payments position,

There will be no adverse effect on the U,S, economy as a result
of this project; in fact, it will benefit the U,S., economy
through purchases of U,3, products.

FAA Sec, 601(b)., Information and conclusion on how the loan will
encourage U,3, private trude and investment abroad and how it

will encourage private U,s. participation in foreign agsistunce
programs (including use of private trade channels and the services
of U,3, private enterprise),

A1l of the §27.4 million proceeds under Lhis loan will be used
wo procure U,5, commocitics, equipnent, and services from U, S,
private enterprise,

FAA Sec, 601(d). Conclusion and supporting information on
compliance with the Congressional policy that engineering and
professionul services of U,5, {irms and their affiliates are to
be used in connection with capital projects to the maximum extent
consistent with the national intercst,

An estimated $1,8 million will be used from the proceeds of this
loan to finance U,5, engincering and professional services.
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FAA Sec, 602, Information and conclusions whether loan will
permit 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 furnishing of goods and services financed by the Loan,

FAA Sec, 620(h), Compliance with regulations and procedures
adopted to insure against use of assistance in a manner which,
contrary to the best interests of the United 3tates, promotes or
assists the foreign aid projects or activities of the Communist—
bloc countries,

Assistance provided by this loan will not be used in a manner
which, contrary to the best interests of the U,5,, promotes or
assists the foreign aid projects or activities of the communist-
bloc countries,

FAA 5e¢c, 621, Information and conclusion on how the loan in
providing technical assistance will utilize to the fullest
extent practicable goods and professional and other services
from private enterprise on a contract basis, If the

facilities of other Federal Agencies will be utilized, infor-
mation and conclusion on whether they are particularly suitable,
arc not competitive with private enterprice, and can be made
available without undue interference with domestic programs,

It is contemplated that all technical assistance financed by
the loan will be provided by U,3, private enterprise,
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43. FAA Sec, 252(a), Total amount of money under loan which is going
directly to private enterprise, is going to intermediate credit
institutions or other borrowers for use by private enterprise, is
being used to finance imports from private scurces, or is otherwise
being used to finance procurement from private sources,

A1l loan's proceeds ($27.4 million) will pgo to U,S3, private
enterprise,

Loan's Compliance with Specific Requirements

44e FAA Sec, 608(a), Information on measures to be taken to utilize
U.3, Government excess personal property in lieu of the procure-
ment of new items,

The Loan Agreement will provide that the Borrower will procure
U,3, Govermment-owned excess property to the maximum extent
practicable,

45, FAA Sec, 604(a); App. Sec. 108, Compliance with restriction of
commodity procurement to United States except as otherwise
determined by the President and subject to statutory reporting
requirements,

All goods and services purchased under this loan will be of
tnited states oripin,

46, FAA Sec, 604(b), ~mplicreo with vulk commodity procurement
restriction to prices nc higher than the market price prevailing
in the United states at time of purchase,

This gection will be enforced by application of Reg, 1.
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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,

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 when the domesti: price of
such commodity is less than parity,

Funds will not be so used,

FAA Sec, 611(b); App, Sec, 101, If water or waterprelated land
resource construction project or program, information and
conclusion on benefit-cost computation,

A benefit-cost computation has been performed, 5ee Section VIor
Annex III, Exhibit C.

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

Competitive bidding procedures will be followed for construction
contracts,

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

Assistance provided under this loan will not be furnished tc any
Communist country,

FAA Sec, 620(g). Compliance with prohibition agains* use of
asslstance to compensate owners for expropriated or nationalized
property,

Assistance provided by this loan will not be used to compensate
for expropriated or nationalized property,
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53, FAA Sec, 612(b) and 636 (h), Appropriate steps that have been
taken to assure that, to the maximum extent possible, the country
is contributing local currencies to meet the cost of contractual
and other services and foreign currencies owned by the
United States are utilized to meet the cost of contractual and
other services,

The proceeds of this loan will be sgpent entirely in the U,S,

54. App. Sec, 102, Compliance with requirement that payments in
excess of §25,000 for architectural and engineering services on
any one project be reported to Congress,

Will be complied with,

55. App., Sec, 104, Compliance with bar against funds to pay pensions,
etc,, for military personnel,

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

56, App. Sec, 106, If country atiempts to create distinctions because
of' their race or religion among Americans in granting personal
or commercial acess or other rights otherwise available to U,S,
citizens generally, application which will be made in negotiations of
contrary principles as expressed by Congress,

No attempts by Brazil to create distinctions because of race or
religion among Americans in granting personal or commercial access
or other rights otherwise available to U,S, citizens generslly

arg known, If Brazil attempts to create such distinctions
application will be made in| negotiations of contrary principles
as expressed by Congrass,
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App. Sec, 111, Compliunce with requirements for security
clearance of personnel

Security clearance of U,S, funded personnel will be obtained
to extent required by Manual Orders and U.3. policy,

App. Sec, 112, Compliance with requirement for spproval of
contractors und contract terms for capital projects,

Will be complied with as required,

App, Sec, 114, Compliance with bar against use of funds to pay
U,N, assessments, ete,

Loan furnds will not be used to make any payment to U.N, members,
App. Sec, 115, Compliance with regulations on employment, of
United States and local perscnnel for funds obligated after
April 30, 1964 (Regulation 7),

Not appliccble,

FAA Sec, 636(i), Prohibition on financing non-U,S, manufactured
motor vehicles,

Not applicable,

App. Sec, 401, Compliance with bar against use eof funds for
publicity or propaganda pruposes within United States not nere-
tofore authorized by Congress,

Loan funds will not be used for publicity or propapanda purpcses
within the United States,

FAA 3ec, 620(k). If construction of productive enterprise where
aggregate value of assistance to be furnishced by United States
will exceed $100 million, identification of statutory anthority,
Not applicable,
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DUTATLZD ©"ASLQ REAL PRCJECT DLICRIPTION

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,, Inc, 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 investigationg and office 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", containing the analysis and selection of the optimized
layout, with cost estimate and complete construction equipment
1isto

The Passo Real project will be located on the Jacul river,
about 15 kilometers upstream from the Jacui (Maia Filho) dam,
and 210 kilometers distant from the state capital city Porto
Alegre, (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, Jacuil and Passo Real are in fact to be
operated as a single development, since the former has only
pondage, and the main storage is to be provided by the new
upstream reservoir, Whereas the ultimate capacity of the Maia
Filho pondage is 30 million cubic meters, the Passo Real lake
will contain a live storage of 2,3 billion cubic meters,

Based on the driest year of record* the dependable energy
from Jacui is 25,2 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 32,5 ave.Mw,

® Accurate hydrological records for this region of the Jacui
river have been kept since 1915, the driest year having been
1943-1944.
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The Passo Real project consists of:

a, A dam of the 111 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 part of the dem and power house, on the
left abutmen% where the foundation conditions appear
favorable, This dam will impound a lake of 2,3 billion
cubic meters of live gstorage,

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,

¢, A transmitting substation locsted 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 downstream Maia Filho
reservoir,

The river at this site is about 150 meters wide between
banks which are from 55 to 70 meters above normsl river level,
The area of the dam is completely underlaid by a basalt formation,
Railroad transportation is available frcm 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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Pravious geological investigations made by CEEE and
Klectroconsult, in connection with their original study of a
concrete dam end powsrhouse scheme, included more than 130
drill holes, Additional cdrill nholes ind foundation test pits
were recquired for International Engineering Co,'s study of an
alternate earth-rockfill design, which was finally adopted,

Additional field investigations undertaken by International
have defined rock conditions along the proposed spillway and
diversion tunnel alignments, Also several potential quarry
sites have been investigated, Field work which is still under-
way will firm up details regarding excavation conditions in the
vicinity of portals and open cuts, rock permeability in maximum
head river channel sectlions and spacing of some vertical joints,
Exploration of natural sand aggregate and earth-fill materials
sources are being conducted as of this date,

It has been estimated that excavation-structures will
require working 2,200,000 cubic meters, embankments 3,500,000
cubic meters, aggregate production will amount to 450,000 and
concrete works 133,000, The main dam will be 450 meters long,
with a meximum height of 60 meters, and a volume 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 40 kilometers
and a maximum width of about 14 kilometers, The right of
eminent domain will be exercised over an area of about 230
million square meters, Maximum water level at the reservoir
is set at 327 meters, equivalent to a total storage capacity
of 3,65 billion cubic meters, Corresponding gross head is
465 meters, and the full live storage of 2,3 billion cubic
meters will correspond to a maximum drawdown of 14 meters.
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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 Jacul plant operation,

The powerhouse structure will be located on the present
left bank of the river, with its upstream concrete wall serving
as a retaining wall for the dam fill, to reduce the length of
the power conduits, It will house four 70 Mva umbrella type
synchronous generators, driven by 87,600 hp and 128.5 rpm Kaplan
turbines, under maximum gross head of 48 meters, Size of
generator sets was dictated by transportation limitations and
spinning reserve considerations,

The intake structure and counduits are located into the
abutment, 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 having 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,

The gtep-up transformers will be located on a concrete
deck over the draft tubes, Single phase 3 x 23,24 Mva 13,8722V
Kv transformer banks will be used, The substation is to be
located 150 meters downstream from the powerhouse on the left
river bank, with controls 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 Pdrto 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 origin 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 Passo 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 time,

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 outlel channel of approxi-
mately equal lergth, It was estimated for cost computations
that 50% of the tunnels will have to be concrete lined,

From previous studies it was congidered 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 tunnels, with a total capacity
of about 1,400 cucmeter/sec,, 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~ted, and the diversion system will be capable of
carrying 2,900 cu,meter/sec, before the upstream cofferdam
is overtopped by the river, Drill logs indicate that
practically all the excavated material is suitable for use
in the cofferdams 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
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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

valve placed in the downstreer. 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 raservoir,
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 twe steps, the
first involving the installation of clecsure 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, The second step will consist of permanently
concrete plugging the second tunnel,

In association with the Passo Real project CEEE will also
construct other 138 Kv and 69 Kv lines and substations to allow
the transmission of the new block of power available to the
various consumption centers and improve their distribution
systems, This program of transmission improvements, to be
completed 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 -~ 520 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 interconnection between SEPA VI and
SEPA II substations, both within the Porto Alegre city area,
will be by a 69 Kv underground cable.

The Cidade 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 provided 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 O substation will receive a somewhat larger new unit
for 30 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 Kv
Guaporé . 1 transformer - 15 Mva -138/22 Kv
Camaqud - 1 transformer - 15 Mva -138/22 Kv
Taquara - 1 transformer - 7.5 Mva -138/13.8 Kv
Vasconcelos - 1 transformer - 7.5 Mva -138/22 Kv
Caxias do Sul - 1 transformer - 15 Mva - 69/13.8 Kv
Faxinal do Soturno - 1 transformer - 10 Mva - 69/22 Kv
Montenegro - 1 transformer - 10 Mva - 69/22 Kv
S#o Luiz Gonzaga - 1 transformer - 7.5 Mva - 69/22 Kv
Campo Novo - 1 transformer - 7.5 Mva - 69/22 Kv
Cagapava - 1 transformer - 7.5 Mva - 69/22 Kv
Taquari - 1 transformer - 5 Mva - 69/22 Kv
Sio Sepé 1 transformer - 3.75Mva - 69/22 Kv
Sobradinho . 1 transformer -~ 3.75Mva - 69/22 Kv
S#o Marcos 1 transformer - 3.75Mva - 69/22 Kv
Carhzinho 1 transtormer - 5.00Mva - 44/13.8 Kv
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PASSO REAL - DESIGN CRITERIA

Rainfall

Rainfall data has been collected in 12 stations for 1k
continuous years of observation. The basic figures are:

Average annual precipitation - 1,763 millimeter

Dry period (Autumn) " - 4lo "

" " (Winter) " - 415 "

Wet " (spring) " - kdo "

" " (Ssummer) " - 460 "
Hydrology

Continuous observations of river flow in the Jacul river's
Salto Grande Station are available since 1940, although random
reasurements exist since 1929.

The 1940-19%1 average river flow was 137.08 cu.meter/sec.
Including previous measurements this figure becomes 139.6 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
observations this last flow was exceeded only 18 times.

Evaporation

Measurements nave been made for 17 years at the Passo Fundo
and Cruz Alta meteorological stations. The characteristic figures
are:

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

Floods

Any flow 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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vearly flood flows measured from 1939 to 1960. The maximum daily

flow during this period was 3,330 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 daye,
and was classified as having 1l00-year probability.

The computations to establish spillway capacity were carried
over by three independent methods (empirical formulae, probability
computations, and graphs) and gave substantially equivalent results.
The flow with a 1,000-year probability was established as 6,750 cu.
meter/sec. International Engineering Co. is designing the river
diversion procedure around the figure of 2,600 cu.meter/sec. msximum
flow during the construction period.

Geological Investigations

The first investigations at the proposed dam site were con-
ducted in the beginning of 1962, and consisted of 4l borings along
three lines perpendicular to the river bed, spaced by 50 meter
intervals, attaining a maximum 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 exploration. 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 formation which,
in the dam and powerhouse area, 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
blanket of earth covers the 7 to 8 meter thick layer of weathered
basalt. On the lef't bank this earth cover is only 5 meters thick.

On the whole geological studies and soil 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 Jacuf{ 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 as live storage.
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Access

Totael highway distance from Porto Alegre is 360 kilometers.
Of these 350 kilometers reprecent the normal means of access to the
existing Jacuil plant. The other 10 kilometers are accounted for by
the roud between Jacuf and the Passo Real site. Although these are
unpaved roads, they present no special trensportation problems.

A one-meter guge railroed connects Porto Alegre with the city
of Cruz Alta. There is also an unpaved highway connecting Cruz Alta
with Passo Reul .

Dam

Dam alignment must follow & jagged line o tuke advantage of
soil conditions, with gently sloping abutments on each side of the
river. International Engineering Co. investigated the feasibility
and economies of the following alternative solutions for t.e type

of dam to be chosen:
Estimated Cost

Dam type Civil Works (USJ million)
¥ill, diversion in tunnels 23.0
Fill, diversion in river b7
Concrete gravity, diversion in tunnels 30.2
Concrete gravity, diversion in river 27.0
Concrete buttress, diversion in tunnels 28.0
Concrete buttress, diversion in river 2.3

The above tabulation shows the fill-type dem witn diversion
in tunnels as the most economical sclution. Due to foundation
conditions, the moderate height, and the considerable extension
of the abutment portions of the dam, these must necessarily be of
earth and rock materials. With 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 fill 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 that all material in the transition
zones will be manufactured from quarried rock; it is, however, ad-
mitted that graded and compasctedbasalt which is readily available,
may ve used. Except tor the material in the impervious core and
the transition zones, most of the material required for the dam
will be available from required excavation. The upstream cofferdam
for river diversion may become a part of the permanent dam, considering
the clean river bottom conditions, indicated by the drill logs.

The main dam will be 450 meters long, with a maximum height
of 60 meters, and a volume of 2.5 million cu.meters. The dikes
will have an aggregate length of 3,300 meters, with & maximum
height of 15 meters, and & volume of 1.5 million cu.meters.
International Engineering Co., in their report "Selection of Project
Layout and Dam Type" of December 1967 have 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 depth of overburden and extensive weathering of
the underlying rock make fill-type wing dams the only practical
solution. With a corstruction organization equipped to build these

extensive wing dams, it »ecomes logical to consider additional utili-
zation of this equipment for building the main dam.
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C. Availability of Materials

Preliminary tield investigations have indicated abundant
existence of suitable materials within economical hauling distences.

d. Brazilian Constructorts Skill

Recent advances of the local construction industry in
capacity and use of the most modern construction techniques in embank-
ment earthwork mukes fill-type construchion purticularly advantageous
for the Passo Real site.

e, Minimum Cost

Compurative cost estimates based on preliminary designs
show that an wll-fill type dam will cost about five million dollars
less than a gravivy daw, aud about 1.0 million dollars less than a
massive hcad buttress type dam, both having the added difficulty of
staged diversion in the river channel.

Power l.itake and Conduits

The power intakse structure is located back from the toe of the
dam (See Annex VI) and provides retaining walls to contain the
£ill. With this arrangement the power conduits are reduced in length,
and better economy and regulation of the power units are obtained.

The woter intake for the four main penstocks will be provided
with gates and Lrash racks. The gates may be electricaltlly or manually
operated, and undcr emergency conditions may be closed by gravity.

An emergency stoplog operated by a traveling crane is also provided
for use in any of the four water intakes. Aeration is obtained by
means of o vertical one-neter diamecter tunnel, which can also be
used for inspection.
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The penstocks 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
hag a circular section. Total length is about 90 meters, with an
inside diameter of 6.9 meters and a 5/h-inch thick steel liner
encased in concrete and founded on adequate rock to aveid differ-
ential settlement.

Maximum water flow through each p- istock 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 water intlow 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 level in the reservoir
will raise 1.l meter above the maximum normal level, the freeboard
will. still be maintained at 1.9 meters, and the spillway will
discharge at a satisfactory rate of 5,100 cu.meters/sec.

The spillway has been located about 1.8 kilometers upstream
of the main dam and powerhcuse, on the left abutment, where founda-
tion conditions 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 assumed to have uniform
width, with its longitudinal axis aligned with 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 determirky the final
detailed design of the spillway. During the project design stage,
an economic comparison wil) 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 87,300 hp at 138.5 rpm under gross water heads from 48 to
35 meters gross heads. Below 35 meters the maximum power will
progressively decrease, until at the minimun operable reservoir
level the power is reduced to 75,500 hp with & 32 meter head.

The maximum water rate corresponding to 48 and 35 meters gross
head will be respectively 160 and 210 cu.meter/sec.

Presently planned generators will be of the umbrella type,
rated 70 Mva 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 eventusl displacement of fuel from thermal plants.
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Annual Production Costs of Passo Real
Benefit-Cost Analysis of Alternatives

I - Annuai Production Costs of Pesso Real Plant (125 Mw)

General

All production cost factors used in the {ollowing computations
were derived from the report "Power Study of South Centrel Brazil,
December 19¢G" (CANAMBRA Engineering Consultonts Ltd. ). Under-
lying assumptions for hydroelectric systems are:

Fixed Charges

Interest eni cepital repayment 9.12% per year
Service Life (plant, substation znd lines) 50 years
Interim replacement (sinking fund)

allowunccs:

Power plant 0.2% per year
Substations 0.5% per year
Transmission lines 0.1% per year

The use of these figures lecad to Lhe following
factors for computing Fixed Charges:

Power plant 9,52% per year
Substations 9,62% per year
Transmission lines 9.22% per year

O&M and A&G Chuarges

For computation of Operation und Maintenance (U&M) the

following charges are adopted:

$/Yeur
Power Plent: 125 Mw size 11290 Mw
Substations: 125 Mva size 210/Mva
Transmiussion Lines: 22C Xv (single circuit) 80/Y
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(A & G) expenses are computed
costs:
A oof 0 & M
20% of 0 & M
200 of 0 & M
the charges become:
&fyear
125 Mw size 1,020/Mw
125 Mva size 252/ Mvu
220 Kv (single circuit) 95/Km

of the operation of incremental

capacity (peak) in an existing plant the figure J900/Mw-year

is used to cover O & M and

A & G expenses. For incremental

cnergy f'rom existing vlonts no charges are assessed.

Thee tollowing cssumptions have been made in the cost

computabtions below:

1. Production cozte

arce computed for energy delivered

up to the sub-trensmissi n system, Thic is required

so thot
are excluded,
in generadl, This

o
[B¥el

costu of

sub-transmission and distribution
being pert of the system requirements
will also permit o more specific cost

conparison with alternate solutions.

no
.

cosl

otinated

From previous computation it wag established that the
for

Passo Recl hydroelectric plent,

the

with two generating units instelled, eggregeting 125 Mw

s whHh,152,000.

W
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3. According to the explanation given in Section 1 above,
the only transmission line costs introduced in the follow-
ing computations sre those of the 220 Kv, 270 kilometers
long, single-circuit line from Passo Real to POrto Alegre
(Cidade Industrial and SEPA VI substations), which will
deliver power to the subtrsnsmission system. Total cost
of this line based on most recent information azvaileble
is 835,500,000,

., The salable energy computed for the project consists of
the energy to be generated by Pacso Real, plus the
additionsl energy that cun be geneveted at Jacui with the
benefit of the Passo Reual reservoir. Computations were
caerried through for the driest year of record and for an
everage hydrological year. Fipures adopted from the oroject
feasibility study and having C/NAMBRA's endorsement are:

Driest Year iverage Year

Passo Real generation 52.5 40.5
Additional Jacuf Generation 50,2 _59.c
Total generction 52,7 1€0.5

5. Transmitting losses along the 220 Kv line are assumed
to be:

Loss of peaking capacity - 3%
Loss of energy - 6%
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TABLE I
Production Costs, Passo Real with 125 Mw installed

(energy cost at the high tension bars of Cidade
Industrisl and SEPA VI Substations)

1. Fixed Charges $/Year
Power Plant - 54,172,000 x 0.0932 5,020,000
Transm. Line - 3,500,000 x 0.0922 2231000

5,343,000

2o 0 & M and A & G Costs

Power Plant - 125 x 1,620 202,000
Trensm. Line - 260 x 96 25,000

227,000
Total Annual Cost for Passo Real 5,570,000

3. Operotion in Driest Year

Total Annual Cost for Passo Real:

(0,94 x 32.5 = 30.5 ave,Mw) 5,570,000
Additional Annual Cost for Jacuf:

(0,94 x 50.2 = 47.2 ave.Mw) 0
Total Annual Cost for 77.7 ave. Mw delivered 5,570,000
Cost of encrgy delivered - 5,570,000 = $0,00818 /Kwh or

77,700 x 8,760 8,18 mills/Kvh
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L, Operation in Average Year
Energy delivered by Passo Real - 0.9% x 40,5 = 38,0 ave. Mw
Additional energy delivered by Jacuf - O0.9% x 59.8 = 56.3 ave. Mw
Total energy delivered 9H.5 ave. Mw
Cost of ¢nergy delivered - _ 5,570,000 = $0.00673/Kwh or

94,300 x 5,760 6.73 mills/Kwh
5, Conclusions

The results of the two cases computed above can be summarized
as follows:

Cost of Energy

MiTls/Kuh

Passo Real in dry year 8.18
Passo Real in average year 6.73

The above costs may look high by U.S. Standards. It is important
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 present computations for the
lovwer rates of the AID Loan. This loan would roughly represent oh%
of the totel investment. So, in practice, these costs must be lower
than the above figures. As for the operating costs, these are lower
than for an equivalent installation in the U.S5., due to lower wages
in Brazil.

t is important also to consider that practically all the civil
construction is done in this first stage of the project. The
installation of the third and fourth generating units, corresponding
to the second stage, will double the plant capacity (125 to 250 Mw)
at an additional cost estimated to be only $11,000,000.
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II - Annual Production Costs of Alternatives

Annual production costs are presented for two possible
elternative solutions to Posso Real, viz.:

(1) A coal fired plant in the best available location in
the Rio Grande do Sul, capable of carrying the same
peak rcquirements of Passo Real with its intended
installed capacity (125 Mw).

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

For both alternatives computations are made for comparison
with Passo Real under two operating conditions= driest 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" (CANAMBRA Engineering Consultants Ltd.). Underlywing
assumptions for steam-ciectric systems are:

Fixed Charges

Interest and capital repayment (plant) 10.18% per year

Interest and capital repayment (system) 9.12% per year

Service Life: Plant 25 yeaxs
Substations and Transmission Lines 50 years *

Interim Replacement (sinking fund) allowances:

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 computations this life was extended
to 50 years to match figures used with Passo Real, and so favoring

the thermal plant alternatives.
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The use of these figures lead to the following fectors for
computing Fixed Charges:

Power Plant 10.53% per year
Substations 9.62% per year *
Transmission Lines 9,22% per year *

0 & M and A & G Charges

For computation of Operation and Maintenance (08M) the
following charges are adopted:

$ / year
0il-Fired Coal-Fired
Power plant: 125 Mw size (2 units) 3,130/Mw  3,600/Mw
Both es
Substations: 125 Mva size 210* /Mve
Pransmission Lines: 133 Kv (single circuit) 61* /Km
220 Kv (single circuit) 80* /Km

Administration and General (A%G) expenses are computed &S
fixed percentages of O&M costs:

Power plant - 16% of 0&M
Substations 20%* " "
Transmission Lines - 20%* " "

* Same as for hydro-electric associated system.
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Adding up O&M and A&G, the charges become:
$ / Year
0il-Fired Coal-Fired
Power Plant: 125 Mw size (2 units) 3,600/Mw  4,140/Mw
Both Types
Substations: 125 Mva size 252* /Mva
. Transmission Lines: 138 Kv (single circuit) 73* /Km
220 Kv (singie circuit) 96* /Km

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

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. This will also permit a more specific
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 plant would also require an
investment in coal mininy facilities, with a cost factor of the order
of $4.0 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 Kcal/Kg (6,650 Btu/lb) and up to 45% of ashes. This
is the cheapest coal that can be mined in the State of Rio Grande do
Sul, in the Caondiota mines, where a strip-mining operation exists.

* BSame 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
Cos, UeS, 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.

b, Cost of Bunker C fuel oil at a plant situated in the
neighborhood of Pdrto Alegre was taken as $2.20 per million
kilocalories ($0.565 per million Btu). This price does not
include taxes, but includes drlivery costs to the plant.

5. The following Brazilian current index prices for transmission
lines were used in the present computations:
$ / Km
138 Kv, single circuit 12,300
220 Kv, single circuit 13,000
220 Kv, double circuit 17,000
6. Transmitting losses on long transmission lines are

assumed to be:

Loss of peaking capacity 8%
Loss of energy 6%

T The energy computed to establish a basis of comparison with

the Passo Real project hus been explained.The figures used throughout
the benefit-cost analysi: were 32,7 ave. Mw at the plant, and 77.7 ave.
Mw at the sub-transmission terminals, obtainable in the driest 12
month period of record (firm power), and respectively 100.3 and 94.3
ave, Mw in an average water year.
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A. Coal Fired Plant

General

As previously mentioned, there exists one coal
fired steam-clectric plant rated 20 Mw in the town of

Cendiota (southern part of the Rio Grande State), where very
favorably conditions prevail for coal strip mining, producing

the cheapest coal in the whole State. It was also referred that
CEEE intends to build additional generution in Candiota, taking
advantagce ol the low cost fuel., An irnter-connection with the CEEE
North System is planned for 1971 ty means of z 330 kilometer long
transmigsion line,

Due to this set of circumstances Candiota scems to be the
place in which o future coal fired plant may be built. Based on this
assumption the ensuing study was mude, of an alternative to the Passo
Real project consisting of a coal fired plant built in Candiota
(although thic location is 330 kilometers away from the main load
Center) capzble of providing the came peaking and cnergy requirements
as the Passo Real project.

Candiota Coal-Fired Plant Production Costs (delivering 77.7 ave. Mw)

1. Power Supply

Louses of 8% peak capacity and 6% energy are assumed.
Since these losses also apply to the Passo Real project the net
pewking capability required for comparison purposes with Passo Real,
must be the sum of Passo Real and Jacuf{ additional cepacity in driest
year (firm power) which equals $2.7 ave. Mw. The average plant factor
then will be approximately:

B2.7 = 66%
125
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For this figure of 66% an auxiliary power consumption of 8% of
average load must be assumed., So, for full load:

Plant rated capacity: = 136 say 140 Mw

15
1.00 - 0,08
Energy to be delivered to the sub-transmission system, as with
Passo Real, is:

009)"' X 82.7 = 77.7 ave. Mw
Erergy to be generated ot the plant then is:

82.7 = 90 ave. Mw
l-OO - Ot&'

The amount of coal required on a yeerly basis, considering
a net station heat rate of 2800 Kcal/Kwh, for the average plant
factor of 66%, and with a specific heat content of %700 Kcal/Kg,
will be:

90,000 x 8760 x 2800 = 593,000 metric tons
3700 x 1000

2. Capital Costs

This must be a 2 x 70 = 140 Mw plant, and an index cost of
$250/kw (including the step-up substation) may be assumed. Also,
this plant will require cooling towers ($1,800,000 each) and oil-
firing facilities ($750,000 each). The transmission line will be
similar to the Passo Real (single circuit) and 330 kilometers long
instead of 270, So the sume index cost as for Passo Real may be
used ($3,500,000 for 270 kilometers).
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Power: plant 140,000 x 250

Cooling towers 2 x 1,800,000

0il-firing facilities 2 x 750,000
Total for Power Plant

$35,000,000
3,600,000

1,500,000
40,100,000

$ 4,280,000

nmuwnn

Transmission Line - 330 x 3,500,000
270

Coal Mining Facilities

Although the fixed charges for this equipment are included
in the cost of coal used in the fo.lowing computations, it must be
demonstrated here the capital requirements implied. It can be
estimated from figures given by the Brazilian Ministry of Mines and
Energy that an investment of 4,00 ($2.00 of which for imports)
is required to mine one ton of coal per year. The capital emtlay then
would be:

Cost of Coal mining equipment = 4,00 .- 593,000 = 2,372,000
3. Production Costs

Fixed Charges $ /Year

Power plant (140 Mw) - 140,100,000 x0.1053 : 4,220,000
Transm. line (1 circuit)- 4,280,000 x 0,0922 : 395,000
4,615,000

0&M and A&G Costs

Power plant (140 Mw) - 1k0 x 4,140 : 579,000
Transm. line {1 circuit)- 3,0 x 96 say 1,700
510,700

Coal Costs

593,000 x 3,700 x 1.31 2,860,000
1,000
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L, Total Annual Cost $ / Year
Fixed Charges: 4,615,000
0 & M and AG: 610,700
Coal Costs: 2,880,000
8,105,700

5. Energy (delivered) Cost

8,105,700 = $0.0119/Kwh or 11.9 mills/Kwh
—d
77,700 x 3760

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-transmission
terminals for respectively 82.7 and 77.7 ave. Mw. The average factor
becones:

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 capacityv: _ 125 = 134 say, the same 140 Mw
lsoo - 0066
Energy to be delivered: O.94% x 100.3 = 94,3 ave. Mw

Energy to be generated at the plant: 100.3 = 107 ave, Mw
1000 - O. 635
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Coal required on a yearly basis, considering a net station heat rate
of 2700 Kcal/Kwh for the average plent factor of 80%:

107,000 x 8760 x 2700 = 685,000 metric tons

3700 x 1000

& / Year

Coal costs: 685,000 x 3700 x 1,31 = 3,320,000
1000

Total Annual Cost then becomes:

B é Year
Fixed Charges(same as before) : 4,615,000

0&4 und ASG {same as before) 610,700
Coal Costs : %!5201000
»O45,700

Energy (delivered) Cost will be:

6,545,700 = $0.,01035 /Kwh or 10.35 mills/Kwh
9%, 300 x G760
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B. 0il Fired Plant

General

Another alternative to the Passo Real project would be an
oil fired plant built near the city of Pdrto 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
e single circuit 138 Kv and 40 kilometers long transmission line.
Transmitting losses may be disregarded in this case,

Oil-fired Plant Production Costs (delivering 77.7 ave., Mw)

1. Power Supply

With negligible transmission losses in this case, the net
peaking capability at the plant would have to be the same as from
Passo Real at the sub-transmission. So:

Net peaking capacity at plant - 0,92 x 125 = 115 Mw

The energy capability required for comparison purposes with
Passo Real must be the sum of Passo Real and Jacui 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 = 68%
115
For this plant factor we may assume an auxiliary power
consumption rate of 5% of plant average load. The required figure
for rated capacity then must be:

Plant rated capacity: 115 = 12] Mw
1,000 - 0,05

Energy to be generated at the plant is:
__T7.7 =82 ave, Mw
1.000 - 0.0
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2. Capital Cocts

This must be a 2 x 60 Mw plant, and an index cost of $210/Kw
(including oil handling equipment and step-up substation) may be
assumed. The transmission line will be of 133 Kv single circuit type,
and its index cost may be taken as $12,700 per kilomater

Pover plant - 120,000 x 210 : $25,200,000
Trancmission line - 12,300 x 4O 492,000

25,692,000

4+ Production Costs

Fixed Charges

$/Yeer
Power plant (120 Mw) 25,200,000 x 0,1053 : 2,650,000
Transm. line (1 circuit) 492,000 »x 0.0922 : 45,000
2,695,000

0& end A&G Costs

Power plart (120 Mw) 120 x 3,600 : %32,0C0
Transm. line (1 circuit) 4O x 73 : 5,000

H55,000
0il Coste

hssuming © net station heat rate of 2,750 Kcal/Kwh
corresponding to the average plant factor of approximutely
&%, the unnual oil costs are:

$/Year
82,000 x 5,760 x 2,750 x 2,20 Lk ,350,000
1,000,000
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4, Total Annual Cost
$é!éar
Fixed Charges 2,695,000
0O&Mand A &G 435,000

0il Costs 4,350,000
7,%50,000

5. Energy (delivered) Cost

7,460,000 = $0,0110/Kwh or 11.0 mills/Kwh
77,700 x 8760

0il Fired Plani Production Costs (Gelivering 94.3 ave. Mw)

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:

9,3 = 82%
115

For this figure of 82% an auxiliary power consumption rate
of 4% of plant average load may be assumed. The energy to be generated
at the plant is:

o3 = 98,3 ave. Mw
1900 - Oo

0il required on a yeariy basis, considering a net station
heat rate of 2,680 Kcel ng corresponding to the average plant
factor of approx1mately 82%, the annual oil costs are:
$/Year
98,300 x 8,760 x 2,680 x 2,20 = 5,060,000
1,000,000
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Total Annual Cost then becomes:

$/Year
Fixed Charges (same as before) : 2,695,000

0&M and A& (same as before) ¢ 435,000
0il Costs : 5,080,000
8,210,000

Energy (delivered) Cost will be:

8,210,000 = $0,0099% /Kwh or 9.9% mills/Kwh
ok, 300 x 8,760

Conclusions:
Results of the two alternatives, computed under two

different conditions, combined with the Passo Real production
costs are summarized as follows:

Rates Annual Benzfit Annual Cost Benefit Cost

Project and Alternates (mill/Kwh) $1,000) ($1,000) Ratio
Passo Real, dry year .18 - 5,570.0 -
Passo Real, ave. year 6,73 - 5,570.0 -

Coal Plant, 77.7ave.lMw 11.90 8,105.7 - 1.46/1.00
Coal Plant, 9h.3ave.Mv 10.35 8,545.7 - 1.52/1.00
0il Plant, 77.7 ave.Mw 11.00 7,480,0 -- 1.35/1.00
0il Plant, 9.3 ave.Mw 9.94 8,210.0 - 1.48/1.00

The following 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 adry 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 plent.
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 egainst
oil-fired plants, 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, the 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 Sul, 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: CEEE-Hydro - 152.4 Mw (54.0%)
Steam - 65.9 " (23.4%)
Diesel - 63.8 " (22.6%)
Total for CEEE - 282.1 Mw (80.5%Y
Total for others- 69.5 " (19.5%)
Total for State- 351,6 Mw
Energy Produced,1966: CEEE-Hydro - 786,841 Mwh(66.2%)
Steam - 299,440 " (25.2%)
Diesel - __ 102,755 " ( 8.6%)

Total for CEEE 1,189,036 Mwh(84.4%)
Total for others- __220,461 " (15.6%)
Total for State- 1,409,497 Mwh

Number of CEEE Consumers - 550,000

Number of Localities served by CEEE: Townships - 195
Villages - 605
Total - 800
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Transmigsion Lines Operated by CEEE: 138 Kv - 948 km
69 Kv - 643 km
44 Kv =~ 630 km
22 Kv - 2,716 km
13.2 Kv - 1,808 km
Total - 6,745 km

The North System

The North System accounts for about 80% of the energy
consumption in tne State. Its geographic boundaries include
more than 807 of tnhe total population and most of the indus-

trial towns of Rio Grande do Sul.

The backbone of this system is a 138 Kv radial system
originating at the Jacui hydroeleztric plant (100 Mw in
operation, 50 Mw in installation) which extends from the
Argentine border to the Atlantic Ocean. It is supplied by

the following generating plant:

Capacity in Mw

Operating Conafyructjon

Hydroelectric Plants

Jacui 4 x 25 2 x 25
Canastra 2 x 21.25 -
Bugres 1 x 11,2 -
Ernestina 1 x 4.8 -
Small Plants 18.3
176.8 50
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Capacity in Mw
Operating  Construction  Total
Steam Plants
Charqueadas (1) 3 x18 1 x 18 72.0
S8o Jeronimo (2 x5 - 20,0
(1 x 10
GasOmetro (2) 4 x 4/6 - 19.6
Porto Alegre (NUTEPA) - 3 x 8.0 4,0
93.6 42.0 135.6
Diesel Plants
Caxias do Sul 2 x 3.5 7.0
Small Plants 27 - 27.0
34,0 -0- 34.0
Total for System: 304.4 92.0 396.4

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

During the 14 year period of 1951 through 1964 the annual
load factor of the North System varied from a low of 51.5% in
1957 tu a high of 60.6% in 1961. Both CEEE and CANAMBRA have
adopted a load factor of 55% for demand forecast computations
assuming no restrictions on supply. Under this, and the other
preceding assumptions, tne 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
fiow measurements 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 become operational in
the following order: (1) the new steam-electric plant NUTEPA
of Porto Alegre at the middle of this year (1968) with 24 Mw
capacity; (2) the 50 Mw of the second stage of Jacui hydro-
electric plant in the end of 1968; and (3) the fourth 18 Mw
of the Charqueadas steam=-clectric plant before the end of 1969.
Furthermore it is expected that by the middle of 1969 the in-
terconnection with the Western System will be 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 energy will
be equivalent to 220 ave. Mw in driest year, and 248 Mw in
second driest year.

From the figures shown above the following conclusions
were derived by CANAMBRA, which are in close agreement 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
vy mid-1968 and will so remain until early 1970; (3) ration-
ing of peak may occur in 1970, and the shortage of capacity
will become highly critical thereafter, unless new power
supplies are added to the system; (4) after the end of 1970
the supply of electric energy will become rapidly precarious,
vnless new supplies are introduced in the system.
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The other two CEEE systems are 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 power sources are isolated Diesel-electric plants
aggregating 18 Mw, and one 3.3 Mw steam-electric plant in
Uruguaiana.

A 60 Mw 0il fired steam-electric plant is being built
by ELETROBRAS as a pioneer development, in tne city of
Alegrete located in the center of this Western arca. 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 Le ohtained 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 the 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, equivalent to 4.1%
of the corresponding figure in the North Sysiem,

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 Diesel-electric plants in tuis system
have an aggregate capacity of 17.7 Mw. One coal fired steam-
electric plant rated 20 Mw was built in the town of Candiota,
where very favorable corditions exist for coal strip mining,
allowing the coal to be delivered to the plant at a cost of
$§1.31 per million kilocglories.

CEEE has plans to increase the use o7 this cheap source
of energy, by building a second plant in Candiota. This would
be a two 50 Mw unit plant, with the first unit available for
operation four years after construction start and the second 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 Cearf) 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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CEEE - Maintenance Policies
Maintenance

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 Jacul, Canastra, Bugres, Sao Jeronimo and Candiota, and
(b) the Technical Services l)epartment, responsible for the
maintenance of transmission lines, transmission substations,
and smaller generating plants.

Routine maintenance of the smaller generating plants is
performed by Repional Aduinistrations, assistance being provided
by Technical Assistance Centers for major overhaul.

The Production Department includes two workshops, namely:
(a) The Diesel Maiutenance Shop (large engines) located in Sao
Leopoldo, and (b) the Diesel Maintenance Shop (small engines)
in Porto Alegre,

For pecforwring maintenance of the larger generating
plants the Production Department relies on local maintenance
crews, in general divided into mechanical and electrical groups.
These plants are also provided with machine shops equipped and
staffed according to the specific needs of each plant and
warehouses for spare parts and supplies.

The Technical Services Department has as its primary
responsibility the maintenance of transmission lines and
substations, To perform 1ts functions the Department is
provided with fecur Technical Assistance Centers, located
respectively in Sac 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 the Production Maintenance 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 e
the Center?s jurisdiction. ,

The Electro-Mechanical 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 S#o Leopoldo,
and small ones in POrto Alegre). '

Numbers of personnel staffing these facilities are:

Location Substaetion Line Production Totul
S#o Leopoldo Center 5 14 2 21 i
Passo Fundo Ceuter 12 1k 5 31 ]
Santa Maria Center L - 16 20 '
Rio Grande Center 3 15 10 33
Transformer Shop(S.Leopoldo) - - - 36
Diesel Shop (S#o Leopoldo) - - - 28
Electro-Mechanical Shop " - - - 1k
Diesel Shop (Mdrto Alegre) - - - 8

Totals 29 3 33 191

CEEE so far has 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, ineluding maintenance
training.
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Systen Regyuirements and Planning

As previously indicated, there are no foreseeable demand problems in
the West and South Systems.. On the other hand a deficit 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.

Baged on past performance it can be stated that in Brazil about
one to two years are needed to complete the engineering and fi-
nancial studies and the financial negotiations which are reguired
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-mize 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 sought to
relieve the sitw tion before Passo Real or Passo Fundo could 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. Present plans will allow the transm’ ssion of up to 27 Mw
generated at the Alegrete plant (West system) to the North.
Increasing the capacity of the projected transmission intercommection
to correspond more nearly to the full capacity of the Alegrete plant,
would permit the delivery 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 power 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 DNOS 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 Government is negotiating with
the Ministry of Mines and Energy and Eletrobrés a joint commitment
to expedite the project, so that the first 110 Mw unit could be on
the line at the beginaing of 1972.

It is planned that the output of Passo Fundo will be transmitted
over 350 kilometers of 220 Kv transmission lines to Porto Alegre,
via the towns of Passo Fundo 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 3.
the driest cycle (the reservoir nas capacity for a 1lO-year cycle
of minimum streamflow regulation) would be 68.4 average Mw.
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 POrto Aleg:e (See Annex VI).

The Jacuf river will be dammed 15 kilomelers upstream from the present
Jacuf (Maia Filho) dam, creating a reservoir with a live storage of
2.3 billion cubic meters, with a drawdown of 1k meters on a 46 meter
maximum gross head. This reservoir will have enough ceg acity 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
river development downstream of the Jacuf 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.

These are the Itadba (Site C) and Dona Francisca (Site B) projects
(See Annex VI). ", Itatba is particularly attractive with an
average net head of 83 meters that could be developed across the
narrow neck of a loop in the river by construction of a single eurth
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 2.5 ave. Mw
Jacuf (present) 25.2 ave. Mw
Jacw! (additional) 50.2 ave. Mw
Itadba 79.1 ave. Mw
Dona Francisca k2.2 ave. Mw

Total 229.2 ave. Mw

It is important to observe that the largest irmediate benefit to be
derived from the construction of Passo Real is the increment of energy
of 50.2 ave. Mw made available at the Jacui{ plant, as a result of the
Passo Real storage.
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If the financing for Passo Real could be completed by the end of the
first semester of 1968, and construction subsequently prosecuted with
utmost vigor, it might be possible to commission the first unit by the
second half of 1972, in time to help meet the peak load of the North
System for that year.

At the same time the coustruction schedule could be arranged to
meke stored water available for the Jacul plant in 1971, in order
to increase tue 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 Itaba which has twice the head.

Pagso Real. with only two units installed would have a total capacity
of 125 Mw and the combined capacity factor with Jacul 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 & 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-
celories.

These computations show that hydro power from sites located at similar
distances from Porto Alegre, such as the Jacuf river plants, would be
competitive up to a maximum 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 Jacul riverplants are:

Passo Real $280 per Kw
Itadba 250 per Kw
Dona Francisca 265 per Kw

This set of figures show that CEEE should give serious consideration
to the development of the Jacuf river potential, before starting
construction of a new coal plant. Even if they disregarded these
considerations and proceeded immediately with the steps required to
bulld 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 Termoelétrica

de Capivari S.A., a mixed capital corporation principally owned by
the Federal Government) to the State of Rio Grande do Sul,

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

The basic economical justification for the SOTEICA plant has been the
use of the growing stockpile of residual coal. In the courge of the
1967 this residuc was 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 presently delivering power to the State of

Santa Catarina (where it ie located) and to the northern neigh-
boring Parand. 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 from 9.0 to 10.0 mills per
Kwh. In the computation of SOTEICA tariff the fuel is valued at
$11.85 per ton (approximately 7 mills per Kwh). This is an
arbitrary price set up by the Commission of the Plan of National
Coal (CPCAN) and represents, for all practical purposes, & subsidy
to the steel industry, to partly compensate for the legal require-
ment of using in their blast furnaces a fixed percentage ot 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 1971 the present SOTELCA capacity may be
required for this State.

In August 1967 the SOTIEICA system became interconnected also with

the State of Parand through a®0 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 Parand's
capital city Curitiba, but is not synchronized with the State of
Parand grid (owned by COPEL). Present peak demand is 17 Mw and
monthly energy sold has averaged 10,000 Mwh. It is doubtfull ir
SOTEICA power will still be needed by the State of Parand after

their 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 trausmission
line. It is also their intention to include this financing in a
package deal that will establish SOTELCA as a suosidiary company
of ELETROBRAS.
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Plans for expanding the SOTELCA capacity are not clear yet.

The present SOTELCA-CSN capabilities are limited now to 124 Mw and
750,000 Mwh, based on a 70% capacity factor. SOTELCA's plans call
commissioning the Rio Grande do 8ul 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 SOTELCA generating facilities, although the need
for such additional facilities would be felt by 1971.
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Land Expropriation, Right of Emiunent Domain and
Right-of -Way

1. Passo Real Plant and Reservoir

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 Alta County - 31,000 acres
Ibirubd County - 8,670 "
Espumoso County - 18,270 "
Tapera County - 19 "
Total 58,135 acres

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

Cultivated laad - 23,500 acres

Grazing land - 23,500 "

Forest land - 11,13 "
Total 58,125 acres

On August 23, 197 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 those funds will be used for relocation of

the displaced families., A survey is being made of those who
want to be relocated, and it is estimated that about 600 families
will qualify.
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Or:

1. CEEE will buy directly from those other property owners
who would rather sell. As of January 1968 CEEE had
already purchased 21,000 acres, which represent more thap 35%
of the total required, at a cost equivalent to $478,000.

It is estimated that the cost of remaining land, including
payments to IBRA, will amount to close to $1,000,000.
Additional costs such as notary and legal fees, transportation
of displaced tamilies, indemnization of property, construction
of 120 kilometers of roads, clearing the reservoir site, and
administrative costs may raise the total outlay to $2,600,000.

Tn the Passo Reul cost estimate, the full figure of
$2,600,000 was included tor the purpose ot land acquisition,
acness and site prepavation. CEEE intends to spend the equivalent
of $530,000 in the purchuse of land, before the project starts.

2. PTransmission Line Passo Reel -~ Cidade Industrial

In the casc of transmission lines the right-of-way nas been
e¢statlished by » State decree. For this project right-of.way
aprzements hove slready oeen obtained from all interested parties,
for a strip 79 meters wide. Problems of indemnization are
restrictzd to small areas in the two towns invo.ved.

CELE estimates that thece will not exceed the equivalent of
50, GO0,
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Project Cost Breakdown into Units of Construction

ESTIMATED COSTS($1,000)

LOCAL IMPORTS _TOTAL

Passo Real Hydroelectric Plant 43,007 11,125 54,132
General Expenses: 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

congtruction 3,720 -- 3,720
Diversion Tunnels, equipment 429 358 787
Cofferdams-Care of River,civil

construction 870 - 870
Dikes(lateral dams),civil

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 Peustocks,

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

ESTIMATED COSTS($1,000

LOCAL IMPORTS _TOTAL

Spillway,civil construction 3,280 - 3,280
Spillway, equipment 835 .- 835
1.3 Powerhouse: 8,826 3,144 11,970
Civil Construction 2,920 --- 2,920
Two Turbines(Kaplan 87,800 hp,
138.5 rpm) 1,514 1,510 3,024
Two Generators(Umbrella 70,000Kva
133.5 rpm) 1,773 759 2,532
Seven Transformers(Single-phase
23,3 Mva, 13.8/220 Kv) 1,314 -- 1,314
Three Bridge Cranes(150;150 and
25 ton) 412 - 412
Three Draft Tube Gates
(5.0 x 6.7 meter) 365 -- 365
Two Auxiliary Hydro Generators
(500 Kw) 260 .- 260
Auxiliary Equipment,mechanical 171 100 271
Auxiliary Equipment,electrical 39 775 814
Workshop Equipment 58 - 58
1.4 Switchyard: 2,176 816 2,992
Civil Construction 900 -- 900
Four Auto-Transformers(Three-
phase,70,000 Kva,220/138 Kv) 1,000 -- 1,000
220 Kv Switching Equipment 88 485 573
138 Kv Switching Equipment 42 33 373
All Other Equipment 146 -- 146
1.5 Carrier Wave Equipment 340 5717 917
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ES D COSTS ($1,000
LOCAL IMPORTS TOTAL
1,6 Data Processing Equipment .- 15 15
2., Associated Transmission Lines,
Substations and Distribution 25,279 11,976 37,255
2.1 Transmission Lines: 6,540 2,443 8,983
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
2.2 Substations: 11,489 7,393 18,882
Civil Consgtruction and Erection
(22 substations) 4,328 -- 4,328
Transformers (25 units aggregat-
ing 410 Mva) 5,580 4,490 10,070
Two Synchronous Condensers(50 Mva) =-- 1,347 1,347
220 Kv Equipment 171 1,216 1,387
138 Kv Equipment 85 340 425
All Other Equipment 1,325 -- 1,325
2.3 Distribution: 7,250 2,140 9,390
Civil Construction 2,650 -- 2,650
Equipment 4,600 1,090 5,690
400 Metric Tons of Copper Ingots -- 1,050 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 _TOTAL

9,950 1,800 11,750

1,250 1,500 2,750

8,700 300 9,000

78,236 24,901 103,137

71,864 2,499 10,363

86,100 27,400 113,500

A, All costs of equipment and materials are based on the best
available informatlon, as of December 1967, and include
all expenses for delivery, at the construction site, and

manufacturer's 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 = $2,505,000 has
been pro-rated and deducted from estimated costs of the
different items of civil construction, since the equip-
ment 1s Intended to be rented to the construction con-
tractors.
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LIST OF A.X.D. LOAN FINANCED ITEMS

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

Passo Real Hydroelectric Plant

1.1 Construction Equipment (1) 5,505
Automotive 60
Earthwork 2,94
Drilling & Shooting 465
Sand haul 212
Crushing plant 656
Batch & Mix plant 267
Concrete placing 322
Drilling & Grouting 38
General yard & Warehouse 30
Freight & Handling 504
1.2 Miscellaneous Construction Materials & Supplies Level
Permanent Construction Materials 23 ©oh0
Other Construction Materials &
SUPPLIES wvivrenresnonnconns 627
1.3 Tunnel Gates & OQutlet
150" Butterfly valve 216 358
138" Hollow Bunger valve 142
1.4 Powerhouse Equipment 3,144
87,380 hpKaplan Turbines
(partial, 2 units) (2) 1,510
70,000 Kva Alternators
(partial, 2 inits) (3) 759
Powerhouse auxiliary equipment
(mechanical) (i) 100
Powerhouse auxiliary equipment
(electrical) (5) 775
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1.5 step-up Substation 816
- 220 Kv Switching,measuring and
protection equipment (6) L85
138 Kv Switching,measuring and
protection equipment (6) 331
'1.6 ‘Carrier Communications Equipment ' 577
1.7 Data Processing Equipment 75
Imported Equipments and Materials, Less
Contingencies ...cevevsecsveccnsscnns 11,125
Provision for Contingencies (about 10%) 1,125
Total for Passo Real Hydroelectric Plant: 12,250
2. Associated Transmission and Distribution
2.1 Transmission Line 1,4k3
69 Kv Underground cable (7) 1,443
2.2 Cidade Industrial Substation 3,946
150 Mva 220/133/13.8 Kv
Transformer .oeceesse 1,497

50 Mva Synchronous Condensers
(2 units) 4 6 8 00" 0oV PSSO ONDS 1,5!"7
220 Kv Switching,measuring and

protection equipment (8) 762
138 Kv Switching,measuring and
protection equipment (8) 340
2.3 Porto Alegre No. 6 Substation (SEPA-VI) 3,4h7

150 Mva 220/66 Kv Transformers
(2 units) ceeveovecnnecannse 2,993
220 Kv Switching,measuring and
protection ejuipment (8) 45k
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2.4 Dpistribution 1,090
Reclosers, capacitors, misc.
equipments cesvecesccsasss 1,090
2.5 Raw Materials 2,050
2,000 Metric Tons Aluminum
ingots for ACSR ecsaeoscs 1,000

40O metric tons Copper ingots
for distribution «seseseseos 1,050

Imported Equipments and Materials, Less

Contingencies eeeescecscoscscssnvace 11,976
Provision for Contingencies (about 10%) 1,174
Total for Associated Traensmission and
Distribution cossesecesacscssccaces 13,150
Totel for Imported Equipment and Materials 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 AssociagBo Brasileira para o Desenvolvimento
de Industria de Base (ABDIB, the Brazilian manufacturers
association for infre~structure development) in May 1968.
This does not apply to construction and raw materials (aluminum
and copper ingots), since these are outside ABDIB's
Jjurisdiction, and their import is regulated by the Law of
Similars (Brazil's Federal Law No. 3244 of August 14, 1957)
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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 remarxs correspond to numbers inside
a. parenthesis, appearing in the tabulation above:

(1) See following tabulation for specification of the
construction equipment.

(2) Turbines will be built by a joint-venture of U.S.A.
and Brazillian manufacturers under the technical
responsiblility of the former. Bids will be taken
in the U.S5.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 1s estimated that the total cost will be evenly
divided between the U.S.A. and Brazlilian manufacturers.

(3) The alternators will 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.

(4) The mechanical auxiliary equipment include units,
camponents and parts which are not locally manufactured

in 3razil such as special pumps, valves, etc.

(5) The electrical auxiliery equipment to be imported
consists of 13.8 Kvcubicles, bus<ducts, control
boards, releys, 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,
twelve 220 Kv and fifteen 138 Kv current transformers
and twelve 220 Kv and fifteen 138 Kv potential devices.

(7) The 69 Kv underground cable will interconnect substations
No. 5ix, 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, thiriyy three 220 Kv and fifteen 138 Kv
current transformers and twenty one 220 Kv and six
138 Kv potential devices.

3. Detailed List of Construction Equipment Procured in the U.S.A.
(Breakdown of Item 1.1 of the preceding table)

CIF Costs incl.Spares

$

Ttem Description Qty. Unit Total

Automotive: 2
100 Ton trailer(off highway) 1 23,000 23,000
Tractor for trailer 1 37,400 37,400

Earthwork :

Shovels, 3 1/2 cu.yd.combination 2,941,980
with draglire equipment L 180,000 720,000
Bottom dump haul units 35 ton 14 72,900 1,020,600
Euclid rear dump trucks 22 ton 10 55,600 556,000
D-8 Tractors-Dozers 9 57,900 521,100
Rock rake attachment 1 9,100 9,100
Ripper attachments (D-8) 2 10,400 20,800
Water wagon (off highway,4,000 gal.)3 21,060 63,180
Rome plow (heavy duty disc) 3 10,400 31,200

UNCLASSIFIED [eos



UNCLASSIFIED

ANNEX III - Page 62 of 62

Exhibii I
Page 6 of 6

Drilling & Shooting 464,840
Air Track Drills 4 1/2-4 3/i piston 8 29,380 235,040
Compressors, Diesel 1,200 cfm i 57,200 228,800
Galvanameters-batteries set 1,000 1,000
Sand Haul 212,201
977 Caterpillar Loader 1 45,500 5,500
Euclid 15 cy. (22 ton) dumper 3 55,567 166,701
Crushing Plant 655,460
200 ton per hr, complete 1 655,460 55,160
Batch & Mix Plant 267,450
75 cu.meter per hr, complete 1 267,450 267,450
Concrete Placing 322,080
30/35 ton crane with jib 2 73,500 157,000
15 ton flat-bed trucks 3 52,361 157,080
Concrete buckets, air oper.k cy. 2 4,500 18,000
Drilling & Grouting 38,000
Diamond driil (CP 65) 1 8,000 8,000
Grout pumpers & mixers 2 12,000 24,000
Pressure pumps (up to 1,000 psi) 2 3,000 8,000
General Yard & Warehouse 39,000
20 ton truck crane 1 39,000 39,000
Freight & Handling 504,000
Total for Construction Equipment: 5,505,411
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ACTUAL AND PROJECTED INCOME AND RETATNED EARNINGS STATEMENTS -~ CEEE

(Millions of NCry)

1964 1965 1966 1967 19%8 1969 190 1977 1972 1913

1,000 Kw hour sales (éwh) 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 9% 99
Gross reveme 18 31 63 89 119 152 177 189 187 232
Less: Operating and Adm, Costs 20 29 58 85 g1 106 124 137 118 115
Operating iucome before depr, ) 2 5 4 38 46 53 52 69 117
Less: Depreciation 1 2 3 i 11 13 14 14 29 48
Net Operating Income ( 3) - 2 ( 3) 27 33 39 38 40 69
Plus: Other income - 1 1 5 6 7 8 8 9 11
Net income before interest ( 3 - 3 2 33 40 47 46 49 80
Less: interest - 3 3 2 2 2 2 3 3 3
Net income ( 3 « 2) - - 31 38 45 43 46 7
Less: dividends - - - - 1 1 2 3 4 5
reserves - - - - 2 2 2 2 2 4
Retained earnings ( 3 ( 2 - - 28 35 JA 38 40 68
Balance at 1/1 ( 3) ( 6) ( 4) ( 2) - 28 63 104 142 182
Deduction from monetary
correction - 4 2 2 - - - - - -
Baiance at 12/31 (6 ( 4) ( 2) - 8 63 104 142 182 250
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Actual and Projected Balance Sheets - CEEE

(Millions cf NCr$)

Assets

Working Capital
Advances to Contractors and
Long Term Notes Receivable

Plant and Property
In Operation
Work in Progress

Fixed Assets

Less: Depreciation
Net Plant and Property
TOTAL ASSETS

Liabilities and Stockholders Equity 36
Long Term Debt

Stockholders Equity
Capital
Reserves
Retained Earnings

TOTAL EQUITY
TOTAL LIABILITIES AND STOCKHOLDER®S EQUITY

Debt/Equity Ratio

1964 1505 1966 1967 1968 1969 1970 1971 1972 1973
2 o) 19 21 23 25 28 31 35 46
7 14 45 62 62 62 62 €2 62 62
33 36 129 172 216 263 274 28 620 1,036
38 48 37 61 100 216 39 616 418 87
71 ok 166 233 316 479 670 897 1,038 1,123
1 3 5 13 2k 37 51 65 o 1k2
70 81 161 220 29 442 619 832 94 98
79 104 225 303 377 529 709 5 1,041 1,089
by 47 78 100 137 208 297 377 370 346
L1 (31 149 197 20k 248 296 3R 473 473
- - - 6 8 10 12 1k 16 20
6) (&) (2) - 28 63 10k 142 18 250
35 57 147 203 240 321 412 Sk8 671 743
79 104 225 303 377 529 709 XRS5 1,041 1,089
1.3 .6 5 .5 .6 o7 T T .6 5
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Projected Statement of Source and Application of Funds - CEEE Page 1 of 1
(Millions of NCr3)

1968-73 % of
1968 1969 1970 1971 1972 1973 Total Total

Source of Funds

Internal Source:
Net Income before int.&div. 33 40 47 L6 kg 80 295 24.9
Depreciation 13 1% 14 29 48 129 10,8

1
Total Internal Source W 5% 61 60 78 128 k2 35.7
External Source

Long Term Loans:

National : BNDE 16 28 43 23 - - 10 9.3

DNOS 19 27 24 28 10 i 115 9,7

MME & INDA 7T 7 7 7 7 7 42 3.5

Other - - - - 11 19 30 2.5

Total National ho 62 T4 58 28 33 297 25.0

Foreign: A.I.D. 1+ 10 9 23 2h 8 88 7.4

Foreign Suppliers - 19 33 % o] 5 101 8.6

Total Foreign 4 29 k2 59 32 13 189 16.0

TOTAL LONG TERM LOANS 56 ;I 116 117 60 46 486 41.0

Equity Contributions 7 W Ly 96 81 - 276 23.3

TOTAL SOURCE OF FUNDS 107 188 225 273 219 174 1,186 100.0

Application of Funds

Construction: Passo Real 39 T2 65 81 70 23 350 29,5

Passo Fundo 2k 44 52  Gh 39 1k 237 20.0

Candiota - 25 49 k6 10 5 135  11l.k

Itafiba - - - 5 15 35 55 4,6

Normal 15 1 5 2 2 1 36 3.0

Cap.Interest 5 11 20 29 5 7 (4 6.5

TOTAL CONSTRUCTION 83 1635 191 227 141 BH 890 75.0

Working Capital(except cash) 1 1 2 2 3 3 12 1.0

Debt Service: National 18 19 26 32 50 52 167  16.6

Foreign 1 1 1 5 17 18 3 3.6

TOTAL DEBT SERVICE 19 20 27 37 67 T0 240 20.2

Dividends 1 1 2 3 4 5 16 1.b

Interest 2 2 2 3 3 3 15 1.3

TOTAL APPLICATION OF FUNDS 106 187 22§ 272 218 166 1,175 98.9
Cash Surplus during the year 1 1 1 1 1 8 13
Cash at beginning of year 10 11 12 13 14 5 10
Cash at end of year L 12 13 14 15 23 23

UNCLASSIFIED



UNCLASSIFIED
AID-DIC/P-729
ANNEX V

June 1l, 1968

ANNEX V =~ OTHER DOCUMENTS



UNCLASSIFIED

ANNEX V - Page 1 of 5
EXHIBIT A

Page 1 of 2

To

Carteirua de Comércio Exterior do
Banco do Brazil -~ CACEX

Av, Rio Branco, 65

Rio de Janeiro - GB

Dear Sirs:

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, 68/049, dated
4/18/66, to enter into negotiations with the local manufac-
turers to determine which equipment should be imported and
whieh should be manufactured in Brazil,

After negotiations with the local industry and CEEE were
completed, this Association determined which equipments should
be bought in Brazil and those which, in spite of their possibi-
1ity of being manufactured in Brazil, the industry should allow
to be imported in order to meet the requirements of UJAID and
the present power deficit in the south of the country,

Thus, CEEE, by letter CEEE-Rio No., 68/069, dated 5/&/6t,
submitted to us the attached List of Electric Mechanic
FEquipments,

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§22,423,000 (41%) will be imported,
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Therefore, the national industry, through this Association,
does not object to the importation of the equipment mentioned in
the attached 1list which has been duly initialed by ABDIB and
CEEE, 1/

In accordance with the provisions of Deciee No, 61,574,
dated 10/20/67, which regulates Decree Law No, 37 regarding
the concept of national similars, we ser:d you this letter
submitting it to your consideratiorn and oventual approval,

Very truly yours,

Eng, H.7. PImentel Duarte da Fonseca

Director Vi:. President

Associsgho ‘ragileira para o
Desenvolvisento das Ind@strias

de Bose
NOTE: The attached list includes » detsled breakdown of both
national and U,& imported -unipaent, For the two

Kavlan turbines it foresees a 50-50: split corrusponding to
“he amount, by value, of component: which Brazil must import
si-ce s’ components are not yet manui{astured in Braazil,
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(Free Translation) )
Rio de Janeiro, May 13, 1968

Of.GE/100/66

Mr. Louis V. Perez

Asst. Director for

Cupital Development and Industry
USAID - Rio de Janeiro, GB

Dear Director:

With reference to your letter addressed to the President of CEEE,
dated March 20, 1968, in which you request a declaration from the
State Government, that it will guarantee to supply ot 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 amounts:

Years: 1968 1969 1970 1971
NCr$(thousands)25,990 30,680 %,110 42,760

The above mentioned amovnts represent portions of' the State Invest-
ment Fund reserved in accordance with the pluriannual investment
plan of the State 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 arpropriations or of providing the resources
through the CEEE's own funds.

Additionally, although my Government has decided to accelerate the
works of the Passo Fundo Mydroelectric Central (considering it also
indispensable to the future supply of energy to the State), I wish
to declare that all funds reserved to this work, will, in no way,
prejudice to the above mentioned, Passo Real Hydroelectric Project.

[ues
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I also declare that the State Govermment 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, 1968) is the third increase which has been effected
within a period of 12 months and it reprecents a sincere effort

to give the CEEE a full return on its capital within a reasonable
time,

Taking this opportunity, I wish to present to your Exgellency my
sincerest regards.

(sgd.) Walter Peracchi Barcellos
Governor of the State of
Rio Grande do Sul
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May 17, 1968
Excellency:

Thank you very much for your letter received herec on May 13, 1968
(OF.GE/100/68) 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 Companhia Estadual dc Energia Elétrica.

I appreciate recelving your assurances concerning the special
priority in the funding of Passo Rcal and your explicit support
of CEEE's plans to gradually increase its power tarifrl to
adequate levels, Since the conclusion of the agreement between
CEEE and the BNDE last year, the company's power program nas
been expanded considerably by the acceleration of Passo Fundo,
with the result that power rates had to be increased recently

to the full extent permitted by federal legislation. ‘The
financial plan presented to us by CEEE is now predicated on the
maintenance of power rates at this maximum level, rather than at
the gradually increasing levels agreed carlier with the BNDE.
Consequently, I trust, that your Excellency will inform me in the
event that the State should not be in conformity with the
maintenance of the rate policies proposcd by CLEE in the
financial plans presented to USAID.

USAID is completing tinal discussions with representatives of
CEEE in the expectation of presenting a loan proposal to
Washington {or consideration early in Junc.

Please accept, Lxcellenc renewed assurances of 1 highest
p J J
regard and estecm.

Sincerely yours,

Louis V. Perez
Assistant Director for
Capital Development and Industry
cc. CEEE, Secretary of Energy (RS), ELETROBRAS, BNDE

His Excellcency
Dr. Walter Peracchi Barcellos
Governor of the State of Rio Grande do Sul
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Passo Resl Project
Rio Grande do Sul Systems
Demand and Energy Coverage

NOTAS !

A)-Os excedentes ce pnféncia instalaa -
da e de produtibilidade sdo em
parfe aparentes devido = nao exis
tancia de intercanexdo entre os siste -
mas Norfe € Sul ea limitagdo nainter -
conexdo antre os sistemag Norfe e Ceshe.

B)-Poténcian wctalada (MW)

c)-Potencia inslalada menas maior
unidade (MW)

D) Predutibilidade emano médio(GWh)

E)Irodutibihidade em anr céeco
(ewh)
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DRAFT
LOAN AUTHORIZATTON

en Funds

Provided from: Alliance for Pro Lo
Project

g gres
ERAZZY; Passo Real Hydroelectric

S

Pursuant ©o the authority vested in the Administrator of the Agency for
International Development ("A.I.D.") by the Foreign Assistence Act of
1961, as auended, and the delegations of authority issued thereunden,

I hereby authorize the establishment of a loan pursuent to Part I,
Chapter 2, Title VI, Alliance for Progress of said Act to the Companhia
Estadual de Energia Hletrica ("Borrower") of the State of Rio Grade do
Sul, of not to exceed twenty-seven million four hundred thousand United
States dollars ($27,400,000) to assist in financing the United States
doller costs of the Passo Real Hydroelectric Project(''Project!), welated

transmission end distribution facilities, and U.S. consulting engineering

an

and

wraining services. This loan shall be subject to the following terms

ke o]

COOGLeLons:

a e

-~

- ) N Mlaenns L B = S -
srest and Terms of Recayment

(®)

Soxrower shall repay the lozn to A.X.D. in United States
dollars witiin twenty-Zive (25) yeers from the first disburse-~
rent under the loevw, including & grace period of nov to exceed

five (5) years. Eorrower shell pay o A.I.D. in United States

collars on the disbursed balance of the loan interest of six
vercent (&%) per annum.’

“2 vrior to the date the first interest payment is due, the
government of Brazil ("Government!) so elects, Borrower shall
U111l its aollar opligation under the loan by paying o
Government ia the currency of Brazil the equivalent, determined
&3 or the time end in a manner sgulisiactory to A.L.D., ol the
United States dollar amounts vayable to A.I.D. undexr (a) above
c¢ad in such event the Covernmenv shall pay to A.I.D.:

(1) ‘the equivalent in Unlted States dollars, determined as
of the time and in a manner calculated vo opbtein repay-
ment of all dollars disbursed plus interest, of all
amcunts paid to Government as follows:




Other Terms and Condi

(=) il intere
wentts »ight to retein ell payments ia

(o) orincipal
Coveraments e

L
(2R
)

~~

pec anmuit dur nme
and one-na2lf percent \2;;) par
amouats of outstending principa

o

ug ‘he Govcr

UNCIASSTIFIED

ANNEX VIT - Page 2 of 3 |

e o

30U dnmediately upon receipt subjecs to

tvo percent 2% per annunm during a
od of not o exceea ten (10) years
Lrst Gisbursement under tne loan

nent grace period! ) and all g¢jmuﬁus
U

of two and one-half percent (23%)

a t
pal paild by Borrower To
Government from une r°spuctive dates of such payments

of principal.

tions

=
[
~.

kY

Eag
n

wader the loan.

-

uipment components which have their source and origin in the
ted States of America shall also be eligible for financing

The loan shall be guareanteed by Governwment.

Prior to first disbursement under the loan:

satisfactory to A.IL.

financing foi the timely compleition
have retaineca \hw_iilcd cngineering consultants,

Borrower shall

satisrqcuory to A.I.D., to advise and as

DrOjECT.

Unc lcun )

At Ty

[ACA
-/

(1) errangenzats
snall have been made Uo assure adequate
the project; and (o)

ssist in carrying out the

Zoior to first disbursement otner than to finance the costs of
: ng services and
o purncses of the Law of Similars, all imports to be financed

zralnln;,

CGovernment shall have apvroved

Borrower shall covenant to maintain its power rates av uthe

waximum level permitited undcr Erazilian law, except as A.I.D.

nesy otherwise agree; (4d)
sucll agees to provide

ohie State ol

Lss Lull support to Horrower's rate

applicutions made in accordunce vith coid covenant; and (iii)
Covernment shall agree to authoriza adequate power rates for
Zorrover, in accordance yitn Brazilisn law.

3hall

m SEoriiys
~028 Stave

“he allocation of

agree o:
state resgources for power investments;

(i) give the mroject highest priority

(ii) orovide all resources (other than resources to be provided
from otner sources under financial plans approved by A.I.D.)

ne cessary to complete the project; and (iii) reinvest in Eorrower .

-

Rio Crande do Sul ("State!)




Llvidends veceived from Forrower until the Frojeet is

Project is completed, tie Borrower shall covenany
now 'o Vﬁdert;?e Sy NeW ImAJOor POWSr gendraviiy project or
CAThe S onion aporovall of i AL D,

(1) The loan shall be subject to such obther terms and conditicns
B &3 A.I.D. may deen advisable.
‘ Adwinistrator
Date
el

Tt e A e






