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COPEL ~ Power Expansion for the State of Parand

L. Summary and Recommendationa

1.01 Lo The Borrower: Companhia Paranaenge de Energia
Elétrioa (COPEL)s 2 "mixedecapitel¥ corporution, with majority govern-—
ment participation; engoped in the production, distribution, and sale
of eleotric energy in the Statle of Parend, It is also an instrument
of the state governmonl in the plenning, coordination, and implemen~
tation of clectric power devolopmon: within the State. The loan will
be guaranteed by tho CGovarnmont of Bragil (Miniatry of Finanoe).,

1.02 2. Amount:  d12,200,000

1.03 3. zummone of tug koan: Yhe purpose of the loen is to
asglst in finaneing the iovelss vrchange costs of electrical equipment
and matorial, enginooving sarvicss, and Ltechnical asgistence and
training nocessary (1) ta ewpand and improve the generation and trans—
missln system, "main system"; in tho northern and eastern part of
the State of Parand, (2, to ezpand and improve the generation and trang—
mission fecilitien of five isolated olockrio power system in the
western part of the State of Pavand, and (3) to assist in ostablishing
a training program ain ubid ity operations and maintenance, and in
improving cosat control and accounting procedures,

1.04 4a Purpoas and Backeround of the Overall Program: Most
of the electric power in Parand is distributed by a variety of isolated
private concessionairoes which serve limited arcag or a specific industry.
Because of restrictive rate control imposed by previous Federal Govern-—
ment, these concerns have found expansion unattractive. As a result
the State Gevernment, through COPEL, has taken the leadership with
respeot to planning and coondinatlon of the various power systems.
COPEL policy as outlined in thio plan io to replaco most of the ex—
igting small and inefficient power plants with more economic hydro
plants, interconnect the various systems into one large "Main System",
and to expand six smaller isolated cystoms which will be interconnected
at some future date. Tho program has already been initiateij the
Xavantes and Capilvarf-Cachoeira plants are under congtruction and
several smaller hydro projects and transmission lines have been com-
pleted and othors are in the construction stage. However, COPEL re-

quires external financing to complete the program,

1.05 5 The Overall Program: The overall program oconsists of
the expansion and modernization of the power system in the State of
Parund over a five year period onding in 1970. The program includes:

[oee
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1,07 T+ Financial Plant The total cost of COPEL's oxpnnaign
program including the COPEL contribution to the Xavantes and Cupiveris
Cachoeira projeots approximates $76 million, The total cost of the
project proposed herein io estimatod at $25,5 million, Finanocing is
proposed an follownoy

(thousands of dollars)

A, 1,D, COPEL Total
Foreign
Exchange Costs Looal Costs
Diesel Units $ 3,960 $ 470 $ 4,430
Substations 59434 4,199 9,633
Transmission Iines 1,279 6,395 - 7.674
Inolated Systems 223 2,538 2,761
Engineering Servioes 290 200 490
Sub~totnl 11,186 13,802 24,988
Praining 175 175
Accounting & Managerial
Services 50 50
$ 11,411 +# $ 13,802 $ 25,213
1,08 8, Toagibility Studys The Feraibility Report on which this

paper ie based was propared for COPEL by International Engineering Company,
Inc,, of San Francisco, California, An outline of the procedures followed
by International Engineering in praparing this report ie ocontained in
Annex III, Exhibit 7,

1,09 9. Other Freo World Financings Clearance by Fxport-Import
Tont obtained om Februnry 26, 1965 (fine Popn 3N,

1,10 10, COCAP Approval was given on June 1, 1964,

1.11 11, Statutory Criterias A1l Applicable Statutory Criteria
have been met with the exoeption of clearance from Ex-Im Bank,

1,12 12, Recommendationss Authorization of & dollar loan to COPEL
in an amount not to exceed {172.” million, the loan to be subjeot to the
following terms and oconditions,

A, Termgp

1. Amortization over & period of 20 Years from the
date of the first disbursement,

2, Graoe Period of five (5) years on repayment of
prinocipel,

¥ The difference ,etween the $11,4040,000 and the $12,200,000 figures is
accounted for by the deferment of Interest during the construction period

(a8 estimated by International Engineering).
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3o Interest Rate to be 5-1/2% per annum on the dis-
bursed balance, and to be capitalized during the grace
period,

. The two steps option will be offered to the
Government of Brazil with repayment scheduled at forty
years including a ten year grace period, with interest at
1% during the grace period and 2-1/2% thereafter.

B.  Conditions

1o Equipment, materials, and services (except shipping
which shall be procured from the United States, and Marine
Insurance) financed under the loan shall be produred from
the '/nited States of America.

2.  The loan shall be guaranteed by the Ministry of
Finance of the Government of Brazil.,

3. The loan shall be subject to such other terms
and conditions as A,1.D, may deem advisable.

Project Committee:

Ioan Officer: Dwin‘t %?}Uohnnon, USAID/B

Engineer: C. Schultz, CD; W. Reed, POW, USAID/B
Economist: ° A, Theodorides, PP/Econ, USATD/B
legal Counsel: D. M. Trubek, IGA, USAID/B

Approved: DDOM, W. A, FEllis
DOM, S. H. Van Dyke

b\
Drafting Officers: TV thnnon, Ce Schultz, A, Theodorides
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ITI. Place of ihe Losn in ihe Program

2,01 = An aunalyaia of the Braszilian goonomy shows both the need and
the opportunity fox ths Unitad States to provide substantial support to
the stabilization il dsvelopmeunt programs of the present government of
Brazil. The preasont povainment whioch began 1life with inflation undormining
the soonumy aand Yorxeiwm txnhange ressrves squanderad, is making a concerted
effort to attacyr thy woubism of saxrlation; to rsstart the process of
economic dev:lamuint on o gound zaa36; and 10 inotitute vital econowic
and sooial raforms within the Trumowork of democratio society.

€c02 ~ The anelysle of tha sconomio situatlion indiecates the arcas in

which U,5. aselstarce aloald Mo conosnireted, Pirsi of all, zssistance
is nooded in eupport 7 tya overusent's program to fight the inflation
which has bad such e dresatcons role in reinrding aconomie development,
contributing to rocurrivg Lalunoe of payiasntas  defioits and distorting
pattarns of duveatmant, A31led with 4hin objective 1s the need to help
Brazil mest ite geriong Letonas of paymeuts diffioculties. Jecond, the
avalyodn choase thal ceplinl invastment i naodod to nesigt the economy

o Brazil in oliminating coonorle bottlenccks and creating the infra—
ghiteture Nocessery Lo ecconoklo development,

2.03 - Oue of the noctors 4n wbich major invastmaent can be applied to
greatont acunomie adventagoe 1s the power socter, lack of power 1s a
principal hoitlenack fu the dovelopment of Brazil. “The GOB ig cognizant
of thisw fact and haro sinzlod out the power nector as o racipilent of
subntaniedal dovoutmerdt. Out of & fotnl proposed invootment expenditure
of Cr§H,120.5 billion 1n 1965 and 1966, Cr$1,013.9 billion will be for
slaotric power. The power seotor hra been comparaiively well studied and
snveatmont in thia soctor ig of high economio priority, making this sector
ong In whioh AID fuvestments in high priority projects would substantialiy
easlul thn sconomle davalopment of Bregil,

2.04 « Aun Lhe cutigpyuoent anglyain demonntraten, the project under
owisidaration La e projoot which mests tho ebove oriteria., The project
la geonomically mound and will make a substantial oontribution to the
aconomio growtlh of one of the moot rapidly growing ntates in Bragzil,
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III., Technical fnalyais of the Project

A, The Borrower - COPEL

3.0) - The Companhia Paransense de Energia gCOPEL) is a
mixed capital corporation with majority partioipation (over 99%) by
the State of Parand. COPEL was established on October 26, 1954, and
is now the major povor concessionaire in Paren£, and operates as a state-
wide company ongaged in the praduction, Alstribution, and sale of
olectrio power., COPEL is «lso an instrument of the Government of

Parand in the plenning, coordination and implementation of elociric.
power developnunt for the purpose of promoting the economic growth of

the tate. The history of CCPEL shows that the ocompany has hoen

rapidly expaanding ovor tine last Few Yoars 80 that it is now the largent
concessionaire in the alaskrins power industry of Parand. COPEL'g
gonerating ocapacity loe increassd Prom 4,400 KW in 1957 to 21,500 KW

2 1263, and enorgy sales have incressed from 9 million Kwh to 72.9
ml bl ion Kwh auring the game period. Private power companies were unable
s oprovids this srxpeosion because of inflation and restrictive rato
controlo.  foeihornors, tho integration of the many small privatoly
emod tyubenns Lao bson bindered by the lack of coordination and
nlanving among Lhe mony omall componies. It has therefore been
necessary for the State government to take an active part in the
produciien, distritution, and sele of oleotric power, CCPEL filis

Phig funciion Lov khe Stato of Parand. As a result of its special
celationship with the State govermnent and the vacuum le?t by the other
coiicesvionaliven, COPEL is now the largest ccncessionaire in Parand,

aud is not only oporating and expanding its own distribution system,
but is also supplying power on o wholesszle basis to & numter of other
concossionaires, and is the only company which has a positive program
for the Integration of all state pover pystems,

3.02 - 1. Organization

COPEL's operations are carried out with a gtaff
of sbout 780 of which 24C are adminiotrative personnel, 146 technical
office stafl, 236 operution and maintenance personnel and 158 con-
strueilon supervisors. Overall direotion and policy making is the
responoibllity of the Poard of Direotors, composed of the following

membores

Proatdent - Pedro Viriato Parigot de
Sou.a
Technical Direotor - Maurioio Schulman

Adminiatrative Direotor - Oabriel A, N, Neiva de
Lims

Director - Jayme de Camargo Simdes


http:operat!.on
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A Chart showing the organization of the company is inoluded as
Exhibit 1 of Annex II., The deoreos and statutes esinblishing
COPEL as a corporation ere included as Exhibit 2,

3,03

3.04

24

COPEL!'s Capacity to Exsoute the Project and Operate
o _Power Utility

. Fyaoution of the Proijoct

From a review of the data wade available in the
fersilility study, discussions with the Borrower'®s
represontative and discussions with the Consulting
Enginesrs who propared the feasibility study, it has
basn dotermined that COPEL has a tschnioal siaff which
is enthusiastioc and woll trained; but lacking in depth
and erpariences, This staff however, with the assistance
and gridance of o qualified oonsulting firm, has the
caveuvity to cxecute the projsct. A contract for the
Rervicas of o qualified enginesring Cirm will theroefore
bo & oovadition of this loan. COPEL ig now planning to
contract for the services of Internaticnal Engineering,
the firm which prepared the feasibility report for this
project. International is one of several qualified U,S.
Ylrms which han extensive oxperience as a power oonsultant
in Drazil.

b. Operation of the System °

COPEL has operated as a power utility since 1955
and during this period has developed a core of experienced
poragonnel. During this period COPEL's operations have ex-
panded many times. COPEL's managerial and operational
capncity has to date been able to keep pace with the rapid
growth; but observers feel that COPEL lacks depth in
number of competent personnel. The scope of COPEL's
oparations will expand considerably as the large inter-
connected main system comes into being, and COPEL does
not at present have the capacity to manage, operate and
meintain the expanded system, and of necessity must
start the process of acquiring and/or training personnel
and planning for improved operations and maintenance
procedures, and for improved cost ocontrol and aocounting
yrooedures. COPEL at present has a formal training
program in operations and maintenance, but lacks an
cn~ths-job training program. In regard to accounting
end oost oontrol, COPEL has plans to fully automato its

oo
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acoounting and cost control systems on a computor system
being established by the state government,

To what extent COPEL will need external assistance in
meating its growth requirements is not known. Therefore
included in the projeot is provision for management and
training surveys to review and analyze COPEL's future
requirements and to assist COPEL in developing an.
adequate program to meat thesme requirements. . It is the
Judgenent of the projeot committee that COPEL will be
able to develop the capacity to operate the expanded
system$ however, it is felt that the assistance as
included 'in the project, should be provided to assist COPEL
in the prcoess.

B, Background and Overall Program

2,05 1. Baskpround

In the State of Paranf there has not been the
overall planning for slectric power production and distribution facilities
a8 would be expected at this stage of development. The production of
power and its distribution has been accomplished by the utilities and
by induetrial companios supplying themselves in their respective areas
but operating more or less indepondently of each other. The oxpansion
and integration of these companies was retarded by restrictod rate oontrol
laws which made new investments unattractive, and by a lack of common
purpose among the various suppliers. As a result there are a large
number of small utilities and companies, each serving a restricted
area or industry. The total installed capacity in the higher developed
northern and eaotern area is about 115,000 KW while in the isolated
systems of the southern and western areas about 20,000 KW of capacity
is inastallod.

3.06 There has not been until recently an opportunity for inte-
gration of the power facilities in the State. The generating plants
in most of the various areas were small and were required to supply
the demand within their own areas. At the same time none of the
area loads were large enough to economically justify the cost of
transmission lines to other sources of generation., Within the past
few years the loads in the various areas have grown to a size where:
economical integration of facilities has been acoomplished on a
limited basis, Also, substantial bloocks of power have been brought
into the state from adjacent areas where a surplus of power exists

temporarily,

e
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3.07 As the first stop in overcoming the power deficienoy in
Parand an oversll otate study wan made by COPEJL in 1963 in whioh plans
were made for inoreoasing the generating capacity in its own system from
the presont 134 MW to 400 MW by 1973, and to construot an extensive
transmission neiworik tc take power to the many load centers in the
State. This study has bheon updated into the present plan which is
the bagis of ths propozed loen., The feasibility report prepared by
CCPEL, ao asaicied Ly International Engineering Co., presconts a
5-<year progrem of expansion and Integration of the systoms in the
State. This feasibility study oxpands and brings up to date previous
COPEL reports whiciy toggther with this study represent tangible
evidence of sount nlemning. Soms of the woik proposed in the plan has
already been sturted. The work to bs {inanoed with A.I.D. loan funds is
an integral part of che overall plan and must be completed so that the
faciliting nlrusdy vtarted will bo effectively utilized. Long range
planning 18 essential to a sucracalful state-wide power compler
naedad to mes’s the poawver requirsments as they develop throughout the
Stats and Country. This fact hes been roecognized by the Government
of Brazil whioch has requested funds from the United Nations Special
Fund to ossist in the financing of a long-range power study for all
the souithern aroa of Brazil of which the State of Parand is a part.
When such a study is oompleted there will be an overall plan of power
developmeni for all of the central arees of Brazil from the Stato of
Minas Gerais to the southern boerders of the country., The construction
proposed in tho £,1.D, finsnced projeot can readily be inoorporated
into & fubure overall country program sinocs the Paranf plan is basically
a subtransmineion notwork required in any cass.

3.08 2. Overall Program

"The projected COPEL system in 1970, upon completion
of the progont program is shown schematically on Exhibit 2, Annex IIL.
The overall cystom is divided Iinto two basic oomponents, (1) a large
interconnected sysbtem serving the mejor markets in the eastern and
northern part of the State, and (2) six isolated smaller systems
sorving the weslern and southern part of the State. The large system
is hereinafter referred to as the Main Syotem. The six lsolated
systems are desipgnated afier the major town in cach system:

1 - Planaltina do Parand
2,= Crugeiro do Osste

3 -~ Campo Mourao ~ Cianorte
4 - Casoavel

5 - P8z do Iguacu

6 - Pato Branoco

e
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3.09 In addition to thsae syatems, which ocover all of the prinoipal
towmns in the OOPEL aros,; aro a number of small systems serving villages
and esmaller towns. BHowever, the expansion of these systems will be
primarily the responsibility of the Parand Department of Water and
Power (DARE) and lecul wuthorities, a'id is not considered part of this

program,

3.10

[ Y MQ’A‘E_&Z gtem .
The major elsments of the Main system are the

Ravantes and Capivari~Cachooeira power plants and a 220 kv
transminsion network. The Xavantes power plant im looated
in the northeast corner of the State, on the Paranspanema
Biver, whioh forms the border with Sao Paulo. This 400,000
kw project !+ undsr conntruotion by USELPA and is goheduled
for completion In 1968, COPEL has an agreement with USELPA
to My vp to 40 percent of the power produoedty this plant.

- Capivari-faohoolrs 1o looated in the southeastern part of

3.11

.12

the State vbout 60 kilomeiers northeast of Curitiba. This
plani, whioh ultimately will have a capacity of 230,000 kw,
is being constructed by Central El8trica Capivari-Cachoeirs
(ELETROCAP), o mixed capital company in which COPEL holde
the majority of the shares. Tho first two units are
goheduled for imutallation in 1969 providing 115,000 kw by
1970, The l1aat two units will be installed subsegquontly as
nesdad.

The 220 kv %transmission system will congist of a
trunlc line oxlending from Xavw.ates to Capivari-Cachoeira.
The 1ins iws divided in four sectiona:

51 Revantes - Figueira, 115 kn

2) Tigueira ~ Ponta Grossa, 133 km

§3 Ponta Orosgs - Campo Comprido, 100 km

4) Campo Comprido - Capivari Cachoeira, 85 km"

b. Isolated Systemsn
The isolated syestems in 1970 will have been developed

from expansions of existing systems and will all be rather similar
in scope. Their power osupply will be provided by new diesel
units in addition to some existing plants. Their transmission
systems will conaist of 33 kv feeder lines and distribution
lines of lower voltage except that the largest of these systems,
Campo Mour5b~01anorte, will have three 66kv lines connecting
the Mourao I power plant and the towns of Cianorte, Oampo Mourdo,
Mambore8 and Berhosa Ferras.
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The substations in the main system are complex to the extent
that they aro utilized as sectionalizing stations as well as
step down oubstations to serve lines radiating from the load
center ai diverse voltages. Complete one-line diagrams of
the transmission system and substation arrangements are in-
cluded in the feasibility report. A desoription of the sub-
etations in the main system is contained in Annex III,
Exhivit 3,

V. Main System - Diesel Generators

To :alleviate impeding power deficits in the
mein system, before the new hydroeleeotrio plants in the area
are oompleted, it is planned to install immediately 15,000 KW
of the package type diesel eleotrio gonerating units in the
main system. load projections in the northern and eastern
part of tho sinte point up the urgent noed for additional
power in 1965 end 1966 boefore the Xavantes and Capivari~
Cachooira projeote are completed., The local prcjections also
show that after theso two hydroeleotric plants come into
operation there will be sufficient power to allow the retire-
ment of the emergency supply as well as some of the older
oxisting hydroelectric and diesel generating plants that are
expensive to operate. Consequently, the desirable solution
to the immediate emergency power supply is the installation
of generation that can be easily removed to another location
and thus eliminate the capital investment of permanently instal-
led capaocity that is relatively oxpensive. and rot “heing used.
Sinoe an early installation of the emeirgency supply is
important, it will ve possible to inetall the firdt of this

-type-generating units within 6 to 7 months as compared to

14-t6718 mwonths for a fixed diesel plant of the same capaoity,
g)approximately $240.00 per KW of comparable
Neballed “capacity as compared to the $147.00 per KW of oapacity
of the packaged type units. Plans now ocall for installation
of 6,000 KW at Curitiba, 6,000 KW at Maringd and 3,000 KW
at Paranagud. As soon as power bsoomes available from the
hydroeleotric plants now being built, these uniks will be
transferred to the isolated systems whose loads will have
inoreasedi by that time to the point where the additional
oapaoity will be needed. These transfers, as tentatively
proposed, are indicated in the construction schedule for
the isolated systems (Annex III Exhibit :6B).

2 Isolated Systems - A,I,D. Project

The five areas of the isolated systems are designed

/o.-.'
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as Planaltina do Paran$, Cruzeiro do Oeste, Cascavel, Pato Branco and
Féz do Iguagf., 'The A,I.D. Pinanced portion of the COPEL 1970 system
includes the installation of 3,000 KW of package type diesel genorating
units in each of fthe five arcas. FEaoh of the distribution sysiems, with
the exoeption of P/ do Iguagu, will be expanded by the oconstruotion

of 33 KV tronrumisasion lines from their resrootive power sources.

The required 33 ¥V stap-down substations will supply the 13.2 KV
distribution I .ey teing Pinanced ontside this loan. '

The is0lat®d syntem: will nesd mere powor by 1970 than is being
provided in the £irst stevs of the construotion program. It is

plarned to provide for those inoreasss through the transfer of the
15,000 XW of packdgs type diesol gonerator units whioh are being

Ingtal lod lmmediately in tto waln systom at Curitibva, Maringd and
Pdranogud,  The ncheduling of those trensfors is to be coordinated
with Doth the availahility of power from the hydroelectric plants now
under oonstrucrien, wnd the ioad growth in the isolated areas., No
difficuliy Lo anlicipsted wiih this planning since delayed completion
of the hydre electric plants or a faster rate of load growth than is
now anticipated in the isolated areas ocan be compensated for by delaying
roebirement of exieting old hydro and diesel generating equipment. This
noheduling of tranefer of the units is shown in Annex III Exhibit 6B,

A detsiled desoription of each imolated system is ocontained in Annex
ITI, Exhibit 3,

3. Program for Improvement of the System's Operations
and Maintenance and the System's Accounting and
Management Procedures '

3,18 a. Operations and Maintenance

This portion of the project will consist of (1)
8 survey by %he consulting engineers or by & Public Utilities
Specialist to review and analyze COPEL's operations and
mainteuance program for present and future system require-
ments, and (2) on the basis of the above analysis to recommend
8 program to assist COPEL to establish an adequate operations
and maintennnoe program to meet future requirements, to
establish a comprehensive training program in all levels of
operation and maintenance and to prepare proocedural and
training manuals.

The extent of the training program will depend on the re-~

commendations developed in the surveyj however, the program
will coneist of both a local training program to be oarried

/-o.'









Page 16,

oirouit 88 KV line to the Londrina system. Although the Londrina
system is not inc’ded direotly in the COPEL expansion program, COPEL
now purchases a total of 15,000 KW of power from USELPA at Londrina
and transmits it over its own 132 KV line to Apucarana, and to
Florestopolis uino over its own 88KV line. The Capivari~Cachoeira hydro-
electrio plant iIs presently under ocons.ruction by COPEL with the asgistance.
of an IDB Joun, The first two units having a combined capacity of 115 MW
are sohaduled for oporation in mid 1969, The Salto Grande do Iguagu,
to start as & run of the river plant, is being built by COPEL and is
expootod to bo completed in late 1965 with a capacity of 14 MW, This
capacity caon be iucresgsd to 150 MW in the future ty the construction of
a 30 metor high dam. The Mourdo I is a 6.5 MW hydroeleotric plant which will
be complobod by COPEL in early 1965 and will provide power to the
Cpresenlly eloetrically lgolated ares around Campo Mourao., It is ex-~

poctod that this system will be oconnected to the main system withln a
tov yoory whon L leads In the Campo Mourfo area will Justify such
comaect iou.

3.25 Sgveral mujor sections of the S~year plan are, by necessity,
already under construction to permit COPEL {to meet immediate power
demands with powexr from various sources. The construction of the
facilities included in this loan will coordinate with and compliment
tho lines prosewntly in operation or being constructed. Consequently,
thig Projsct provides components of the oconstruoction program which
aro essentlal for itls successful completion and ovperation., The lines are
of good dosign and can bo operated to transmit power at the most economio

valuo posaible.

3.26 With power being introduced into a §§stsm from many sources
¢3 in this cese, it 1s not possible to allocate the costs of a specifio
Line in arriving et the cost of power delivered to a speolfioc distribu-
tion pointj rathor, the coat of all the transmission grid is shared by
nll the evergy transmlittod over the system. Using this concept it is
estimatod thet tho transmission costs for the COPEL system will
spproximate G.5 U,5. mils per KWH per 100 Km of line. Assuming an
averago transmission of 200 Km the delivered cost of power will contain
a transmisgion component of about 1 U.S. mil per KWH which compares
favorably with U.S., oexperience.

3,27 'The packeged diesel~electric generating plans are a proper
polution to tke need for immediate generating ocapacity in the main
system. When the cheaper hydro-electric power becomes available
then the packaged units oan be easily moved to where they can be use
sdvantagoously until cheaper sources of power are available.

[ooo
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3,28 In view of' the type of service in which these packaged type
gonorating units will be used any determination of a oost of power
would be of doubtfu) value, There are no other comparable sources of
goneration in oapscitien required Por this Project which ocan be installel
within the time limits and also have the advantage of mobility when
no longer needed at & partioular location, Since in each case of use on
this Projeot the generation ls of en emergency, peaking or temporary
basiaWitil more oconomioal nower bepomes available these units are
ldeally suitod to the clnss of mervicos, Ut1lity experience in the
U,S, has shown this typs of goneration to be an economicel choice in
such situations, Based on the experisnce in similar situations and making
allowancos for diffeorencse in cost of fuel it is estimated that powe™ from
these unite can be produced for stout 44 per KWH, a reasonable figure,
It is estimetod that efter the large hydroelectric rlants are operating
tho cost of power deldivered to the load centers of the oystem will be
obout 14 (U,S,) per KW, :

327 Moterelal oud cquipment for the Project willl be obtained
loe»ily -2 The exfent i3 im avullable, Yowever, large items of equip~
ment such oo o packagsd diessl-alectrle generators, cirocuit breakers,
high volings switebing and control equipmont are not produced in Brazil
end adg 2 songoquencs will be purchaged in the U,8, In addition, certain
compenenty ol ltems menufeotured in Brazil will be obtained in the
Ui,y tha major U,5, products being aluminum ingots and high strength
gsteal cable, A list of the materisls and equipment to be purchased in
the ULS, e glven in Annex ITII Exhibit 5,

3, 30 ho cost estlmetes for the transmission 1liner and sub-
stationu cre based on ocosls experienced on other similrp projeots by
GOPFL and other utllities in Brazil, The installed costs of the packaged
dlenol-wleotrio unitu ere besed on other recent installations in Brazil,
bummerles of tho oost estimates for the ProJeot are given in Annex III,
mxhibit 4, ¢

3:31 The information presented in support of the application for
the A.J.D, loan indicates that sufficlient planning and investigations
have boon made to insure a satisfaotory project, Such rlanning has
thorofore mwot the requirements of IFAA-611,

2. Studies

3,32 A load fluw study was mede to investigate load flows and
veltage levels frouw no-load to full load oonditions, From this study
wes determined the transmission line capacities and the need for a
gynchronous oondenser at Campo Comprido to oontrol voltage regulation
as the loading on the transmission system inoreases, The study as made
lo adequate for the purposs intended, However, before there is a
disbursemont of A,I,D, funds, a network analysis must be made to determine
interrupting oapacities for breakers, transient and steady state :
stability, and seleotion of line protective relays, COPEL states that it
has already made preliminary studies and is proepared to make the final
study as soon as there is an sgsurance of funds,
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3. Engineering

3,33 The design of the steel transmisfion towers and substation
struotures will follow the design previously used and tested by experienoce
in other lines of COPEL, A5 u rosult, o substantial amount of the
design engineering hes already been done and only the ohanges required
to meet specifio conditions will be necessary, COPEL does not have a
sufficiently large teohnionl staff to perform the engineering services
in connection witk the construotion of the projeot and such mervices
will be contracted wlth a U,S, oconsultant, Little engineering services
will be roquired Por insteliation nf the packaged type diesel generating
units since their inatallation doss not require oxtensive atte prepara-
tion or work in meking oonnections to the system, In such installations
the manufaoturors provide lnstallation supervisors as a part of their
contract,

3.3 Load flew ntudios hove been made in suPfiociont detail
te o suhtaly the requirewsnts fop preliminary engineering, However, before
The deteilad englnsering oan be oompleted a network analysis must be made,
hile silystie shonld be made prior to the disbursement of A,I,D, funds,
COPEL 4p prepeved Lo mrke this anslyeis as soon as funds are assured,

The schedule tor performance of engineering services will coordinate with
the oonctruciion schedule (Annex III Exhibit 6) of the project oompcnants,

dv o Bondpy Critorda
3,3 The design of the transmission lines follow standards used
by COPEL in ito present transmission lines, These designs are based on
.5, standado, Tho 220 KV oirouits will be placed on steel towers, In
ihe oinglo cdrendt design the oonductors are oarried in horizontal con-
Yiguration while in the double circuit design the conductors of each
circult are in vertical configuration, All the 220 KV lines have two
shlold wireo carried tho entire longth of the lines, One 65€¢ MCM ACSR
conduutor will be used per phase and the shield wires will be 3/8" extra
high gtrengbh aiool, Insulators will be 10" glass disos, The structural
dosign will be erocording to tho U,S, Netional Electrio Safety Code.
o Light Losding Distriots,

3:35 The 66 KV odrouits will be placed on steel towers in
triungular configuration, One 266,8 MCM, 397.5 MCM, or 2/0 ACSR conductor
will be upsed per phase, depending upon design capaoity, The lines will
bo shilelded thoir entire lungth with one 5/16" extra high strength stesl
oeble, Insulators will be 10" glass disos, The 33 KV 1lines will use
concrote or timber structures with steel ocrossarms oarrying the oonduoctors
in flat oonfiguration, Insulators will be Pin-type porcelain on tangent
line and 10" poroelain disos on oorners and deadends, Conduotor will be
1/0 ACSR and no shield wire will be used,
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3,37 The pubstation struotures will be of mteel and in goneral
of uni%ized type, nach designed for its partioular sppliocation, The
designes follow practios common in the utility industry in the U,S,

3,38 The package type diesel generating units of 3,000 KW nominal
oapacity each inolude engine, generator and oontrol oabinet, low voltage
switch gear and housing, They will operate at syatem frequency of 60
cycles and thoir output will Ve connected to their rospeotive systems
through & stop-up subsietion at each loocation, Fuel storage of 120,000
Jitors will be provided al each looation, equivalent to one week's
oonsumption, Lubricating oil will be stored in a tank of 8,000 liters
capaolty, Installation of the units does not involve extensive work,
However, conorete foundations for the substation transformers and oil
storage tanks, grading snd gurfacing of the urea ang workshop and office
facilities will be provided. as required in each oase, Normally néither
concrete foundationa nor 0ooling weter reservoirs are required Por the
units,

5. local Laws and Regulations ¥hich May Affeot Costs

3.39 The Lavw of Similars prevents vho importation of items which
ey ho wunsfecbured by local industry end delivered in time to moet the
projoclt vompletion sohedule, This law has, in the past, raised problems
coricorning the importation of overtain equipment including portable
diosels for the Forialeza Project, Howover, an examination of the
problem rovonln that package diosel unitg as proposed for the COPEL
prejoct are not manufactured in Brazil, This oclass of equipment follows
tho locomotive construction and are generally manufactured by oompanies
for whom tho munufsoture of diesel eiv~tric locomotive is a major product,

3.0 To ouccousfully produco an encloged rackago diesel unit, special
vonsideration in given the slze, shape, capacity and location of the auxi~iary
aquipnont so that it can work effiociently in a confined and limited space,
The plping hook-ups are oritical and have undergone carsful design analysis,
The mechanical and olectrical components &re agssemblod and installed within
the nnit housing by the manufacturer and testod before delivery, They
fira shipped from tho factory aa complete units only requiring a fairly
Jovol gito on which tc mot n connaction to a fuel supply and an eleotrioal
consaction into tho electrio syotem, This generally requires but a fow
hoves work at the oite and the unit is ready to produce power, The only
possiblo item generally congsidered ag possible Brazilian supply is the
eleotrio generator, t would be impractiocal to ship this unit from thse
USA for later installation of s gdnerator as it would require major dige
r3gembling and roinstallation of a major componenit, This would 8plit
responsibility for satiofactory operation and prevent the assurance by the
munufacturer ithat he ip delivering a unit ready for satisfaotory operation,

3.1 The dicmel engines so far available in Brazil are built under
European or Japanese license and are for merine propulsion, Possibly in
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the lioensing arrangements these medium duty diesel engines oan be
supplied, however they would be an assembly of major components obtained
under third country liocense,

3,12 Therefore, the opinion of the Borrower, the Consultant and the
USAID is that if the speoifiocations are oarefully written to refleoct the
features desoribed above, authorization to import will be received, The
approval proocedures of CACEX might, of oowse, deley the project to a
certain extent; however, it is planned that as soon as the loan is
suthorized, the consulting engineers will write the specifications and
undertake to obtain import authorization,

3,13 The importation of certain other items, suoh as 33 KV lightning
arresters, may be affected Yy this law, but it appears that ° prompt
proourement and careful preparation of speoifioations will minimigze such
problems,
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IV. Economio Analysis
A, Place of Power in Brazil's Boonomio Development

4,01 With the gradual transformation of the struoture of the
Brazilian economy, through development, adequate supplies of electrio
power have increasingly become of deoisive importance for sustaining
a suitable rate of national economio growth, Sinoe eleotricity is the
cheapest source of power for mechanization and industrialization,
high electric power consumption bocomes a determining factor in the
rate of aoceleration of both, and indispensable to the attainment
of higher productivity levels. Under such conditions, the power supply
must not only meet current needs but must lead economio growth, if it
is not to become a bottleneck whioh discourages new investment and
impedes the mechanizatiion process.

4.02 In Frezil, a prinocipal bottleneok to eoonomio development
has boen and continuss to be thé lack of an adequate supply of eleotrio
power., Cognizant of this faot, the Castelo Branco Administration,
under its 1964 - 1966 Eoonomio Aotion Program, proposes to spend larger
sums of money for the development of eleotrio power than for any other
sector, Out of a total proposed expenditure of (r$5,120.5 billion in
1965 and 1966, under the national development program, (r$1,013.9 billion
will be for electric power (these figures inolude foreign ourrenocy
requirements equivalent to Cr$1,096,5 billion and (r$258.8 billion,
respectively). Acoording to government estimates, inoreasing industriali-
zation, plus the growth in urban population will require a oumulative
annurl expansion of power supply of 11.4%. Plans, oall for the doubling
of the 1963 capaoity of somewhat less than 6 million XW to 12,7 million
KW by 1970. This will require a total expenditure of Cr$3,731.4 billion
(2t 1964 prices, inoluding C(r$981.5 billion in foreign exchange) for
generating oapaocity, transmission lines and other power /acilities,
during this period, country-wide.

4,03 The power situation noted above is espeoially oritical in the
faster g.owing areas of the country, notably the triangle Rio de Janeiro,
Sdc Paulo - Belo Horizonte, which is Brazil's most industrialized region,
and the southern region of Brazil, whioh inoludes the States of Rio
Grande do Sul, Santa Catarina and Paranf, the country's fastest develop-
ing area and second in economic importance. The COPEL project is located
in and will serve the last State, While a great deal of effort and large
sums of money (both domestic and foreign) have been expanded in recent
vears and new large investments are planned over the next several yeara
ror the improvement of the eleotric power situation in the Rio-S&o
Paulo-Belo Horizonte region (installation of generating, transmission
and other faoilities in Furnas, CEMIG, CHEVAP, USELPA and URUBUFUNGK)

/oo,
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comparatively little has been done so far to alleviate shorteges which
exist in the southern region, especially in the State of Paranf.
However, this project ard the Capivari-Cachoeira and Xavantes projects
are designed to meet the neods of this state.

B. The Stats of Parand — The Project Zone of Influence’

4.04 The Brazilian State of Paranf oovers a total area of 200,000
square kilometers. Its Capital, Curitiba, is a bustling City of 400,000
inhabitants. Climatioally the State is a transition zone between tropical
oentral Brazil and temperate south Brazil.

With only 2.3 percent of Brazil's area, the State had, in
1960, & total population of 4.3 million, or 6,3 peroent of the country's
total. Even more significant is the faot that between 1950 and 1960
the State's population recorded an inerease of 102.2 peroent, oompared
with a 36.6 peroent inorease in the country's total population in the
same period. Acoording to all indications, this rapid rate of growth
in population has cdontinued and will oontinue. As a result, the
State has a total population of about 6 million persons (7.3 percent
of the total for the ocountry) at the present time and is expeoted to have
some 8.5 million persons (or almost 9 percent of the country total) by
the end of the present decade, acoording to offioial estimates. The
State is expeoted to rank third in population in the oountry, after the
States of Sao Paulo and Minas Gerais, by 1967,

4.05 DBecause of lack of power and other infra~structure, economio
doevelopment of the State has lagged behind population growth. Average
per ocapital inoome in the State is very low and in relation to per
capita income in the country, has tended to decline over the yearsj it
was 111 percent in 1960 as against 118 percent in 1950 of average per
capita income in the country. In absolite terms, per capita income in
1960 averaged no more than Cr$29.7 thousand (or 81?6 at the then pre-
vailing official rate of exchange of (r$190 per $1) in the State. No
up-to~date income data are available, but it is doubtful that the
situation has improved muoh in more reocent years.

4.06 The State is predominantly agrioultural but it has made
oonsiderable progress toward industrialization. In 1960 (the latest Year
for which figures are available) 63.5 percent of the State's local inoome
came from agrioulture and 10 percent from industry; trade, services
transport and communications acoounted for most of the rest. Some 69
percent of the population lived in rural areas in that year but the trend
has been toward urbanigzation and the growth of cities and towns. Between
1950 and 1960 the population of Curitiba grew by 149 percent (to a total

e
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of 345 thousand in the latter year), Ponta Orossa by 82 percent, Londrina
by 74 peroent, Maringd vy 481 percent, the port of Paranagud by 76 percent
and Paranavaf by 1,082 perocent., These are the State's largest oities, in
the order given, and the 1atss of growth are typiocal of those experienced
_ by other oiiies and towns in the State,

4.07 In torms of produotion, the State of Parand is one of the most
important agrioulture’ States in the country. It is the leading producer of
coffee, accounting for mers than one half of Bragil's total production and
exportn of {le comnmodity., (Coffoe normally oarns as much foreign exchange
for Brazil as all other exports), The State is also a leading produocer of
suoch other basic :ommodities as cotton, oereals, potatoes, meat, fats and
wool and a varioiy of friilte and vegetables. In 1963, the State aocounted
for gsome 12 perconi of tha intal value of crops and vegetables produced
in the wsountry., The n.: »i s lands of northern and western parts of
Parand are faot btacomlig the priasipal centers of such production. These
areas prescuily ore among the important areas in Paranf{ whioh suffer from
serious shorbagog ot aleol+is powor.

4.08 Industrially, Parand is growing in importance. Industries
established in the Staio are largoly engaged in the tranaformation of
raw matoriala produced in the avea. The most important products of local
industiry are foodntuffy, lumber (Parand pine), textiles, non-metallic
minorals, paper and papsr products and chemicals. Together these accounted
for 88 percent of the total value of industrial produotion in the State in
1960. The State accounted for only 4 percent of total valuo of industrial
production in Brazil in that year; however, bstween 1950 and 1960 such
production multiplied fourteen times, as compared with a ten~fold increase
of industrinl production in the country as a whqle. The bulk of
industrial capacity is located in and around Curitiba although important
installations oxist in other growing cities and towns in the East and
North of the State. Among the important industrial establishments are
poveral popor willa, including Inddstriss Klabin do Parand de Celulose,
S.4., tho comtryls largoest producer of paper and oardboard; the Cement
Company of Rio Branco; Motalfrgice Eletrodfnamo, S,A., produoing electrioc
appliances; Siderfrgica (uaira Ltda, (iron foundry) and others. Established
industries continue to expand and new industrios are being added to the
1ist of those planning to locate in the Stata, aococording to information
supplied by CODEPAR, the Siate's baunk for eoonomio development. The
greatest relative inorease in the demand for power in the State in the
years to come is likely to be in the industrial sector, especially in
the Curitiba area whioh has in tho past and will oontinue to suffer from
chortages until the COPEL project ie in operation.

C. Pregsent Power Supply Situation

4.09 The past and present eleotrio power situation in the State calls
for the installation of additional generating and transmission facilities
pufficient to provide minimum power in large areas of the State whioh laok

/eu.
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D, The Market

4.12 Official statistios on total energy oonsumption in the State in
the period 19€0~1963 ars as Tollows:

Percent ohange from

Year KM (in milliona) preceding vear
1960 560, 8 - -
1961 649,2 15.8
1962 710,5% 9.4
1963 80%7.1 13.7

Consumption during this poriod wan limited by availability of eleotrio
powor genarating and transmission fnoilities in the State, Even so, the
inorease irow year Lo year wat 3lgnd{icant. The lower percent increase
In 1962 teom 1951 wan ontlre’y dus to the drought conditions whioh
provailal In the wres tn that TOAY.

4.13 dn a atudy of its market (whioh inaludes all but two urban
sroco in the State, in the North, which are supplied by ooncessionaires
from powar produced by USELPA, State of Sio Paulo) COPEL has estimated
thot tha ennual average iverease in toal domand of electrioc power in
this marlet will inovosse by 14 percent in the period 1960-1965, by 12
rercent during the period 1965-1970 and by 10 percent during the first
half of the noxt decade (from a total of 315 MKwh in 1960 to a total of
636 MKwh in 1965, to 1,098 MKwh in 1970 and 1,710 MKwh in 1975)., Industrial
demand for power, will incroase at higher rates |20, 20, and 12 pe::cent,
rospectivaly) during that period, according to thio otudy. In the light
off past consumption roocords and from othor Inown facts concerning the State,
these oglinates appenr to ho roasonable. They wore based on official
popittation and related data, company rocords of total and per capits sales
of olocivis pewer in the various roglons of the market, and field
lovostigations among major industrial users of 8loctric energy ir the
Stato on unsatinfied demand and progpoctive additional requirerionts for
olantrio power, and on othor sources.

E. Rolationship of the Project to Parand's Economic Dovelopment Program

4.14 The COPEL eleotrio powor dovelopmont plan is a part of the State's
over-all economic development plan (whick inoludes transportation, agri-
oulinure, education and other sootors, as well as eleotric power) in the
implemontation of which considerable progress has beon made to-date. The
first of euch plans oovers the period 1963 - 1965 and the second covering ,
the period 1965 - 1970 is prosently under preparation. Development of
electric power in the State occcupies in them a prominent position., In

[oes
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the 1963 - 1965 overall plan out of & total expenditure of Cr$151 b!lion,
Cr$36.4 billion wore programmed for electric power generation, transmission
end distripution. The program for olectrio power development in the State
under these over-all j;lans has baen prapared by the State's planning
authorities, largely with the ocooperation of COPEL's teohnloal personnel.
The essential Foaturses of this program for 1965 and later years are those
already disoussed. In addition *o providing needed power and integrating
the various looal power gystems in the State, the program will also bring
about a larger measure of integration of the electrio power ocomplex of

the State of Parand with those of adjacent States than is the case today.
A more complete integration of the systems of these States and of the
regiony and the rest of the oountry are still many years away. The COPEL
projoct appears to ba o stopping stone in the right direotion. Another
and uncoubtedly a more rignifiocant s8tep in this direction are the studies
prevently nder vay with U.N, help commonly reforred to as the Canambra
studies,

Fotimelon of uult oost of production of eleotric energy by
tho new hydro plants and the economies to be obtained by the transmission
¢f this oheapor power point to the oconolusion that the program of whioh this
project is a part will aseist in supplying the State of Paranf not only
with an ampler, bul also with cheaper eleotric power. Under the oiroumstances,
the projeot should prove to VLo an important feotor in the further economio
dovelopment of ihim iwporiant area, ‘
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V. Financial Analysis

501 = The financial plan as proposed for the projeot calla for AID
funding in the amount of $11.5 million for foreign exchange costs and
COPEL funding in the amount of $13.8 million equivalent in ocruseiros for
local ocopts. Under this proposal, AID will finance 100% of the foreign
exchange costs representing 45% of the total cost of the project, and
COPEL will finauce 100% of tho local onsts representing 55% of the total
cost of the project. 8ource and application of funds over the five year
life of the program are projeoted as followas

%housands of U,S8, Dollars

YEARS
gt 2nd ird 4th  5th  Total
AID Funds 5,699 1,074 2,760 1,878 11,411 %

COPEL Funds 4,301 4,108 2,529 2,589 _274 13,801
10,000 5,172 5,289 4,467 274 25,212

A, Analysis of the Local Contributions

5,02 «~ COPEL 1g oommitted not only to finance the COPEL-AID projeot
but slso ths overall oxpansion program, inoluding contributions to the
Xavantes and Capivarf.Cachoeira projeots. COPEL's projeoted application
of funds shows COPEL finanoing the overall program, thru 1969, as
follows: (additionally, COPEL, in 1964, expended approximately $7.8 millic
on the Progrem). * '

(Thousands of U.S. Dollar Equivalents)

1965 1966 1967 1968 1969

COPEL-AID Project 4,301 4,108 2,529 2,586 274
Other Frogram Construotion 6,973 4,076 2,361 2,400 2,265
Xavanten Contribution 600 1,000 1,000 400

Oapivari-Cachoelra Contri, _1,500 2,500 3,000 1,500 1,000
13,374 11,684 8,880 6,886 3,539

.03 -~ In addition, COPEL must meet debt service obligations during
the construction period. To finanoce its program and debt service comit=-
ments, COPEL has the following sources of funds: (1) profit plus
dopreciation allowance, (2) the Government of Paranf, (3) the Federal
lovernment, and (4) loans. COPEL'm projected investment schedule shows
the following major receiptas during 1964 and the construction periods

¥ The difference between the $11,411,000 and the $12,200,000 figures is
accounted for by the deferment of interest during the construction period.

(a8 estimated by International Engineering). :
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(Thoussnde of U.3. Dollar Equivalents)
1964, 1965 1966  _1961 1968 1969

Profit before interest 610 360 1,730 1,240 1,020 1,580
Depreciation Allowance 140 210 580" 950 1,320 1,620
Inoreases in Paidein-
Capital
Min.of Mines wand
Energy 1,500 1,000 1,000 800 500 500
Revenue froi _ '
United Tax 650 800 880 910 800 585
Gov.of Parané 4,000 4,200 4,400 4,100 3,600 2,500
" GOBRPAR 4,000 4,200 4,400 4,100 3,600 2,500

9:04 « Attached to this paper as Exhibit 1 of Annex IV is a detailed
ten yoar projoction of profit and loss, and source and application of
funde for GOPEL sud » discuseion thereof as prepared by International
hnglueoarings these projeciions show COPEL as having sufficient resources
to oxoouts the prejoct. An analysis of this projeotion followss

1, dnelveis of Sources of Funds

2. Yrofit Plus Ueprecistion Allowanase

5:05 ~ During the first faw years of the projeot, COPEL will purohase
pewer frou o multitude of sources, but once the new plants come into produg
tlon »nd the system is interconnected, power will come from three main
nources (1) the new diesel units (2) Xavantes (USELPA) and (3) Capivari-
Cachooira (Elootrocap), As disoussed in the financial annex, the
oomplicated rogulaiions governing power rates made it sxceedingly difficult
to projoot the cost of power from the many souroes from which power will
ba procured during the firet few yearss therefore, for simplification,
all power was ocooted and all sales prioces were projected as if all power
wors ko be acquired from these three major sources. DBecause the three
aourogs represent new investmeni, the depreciation expense and therefore
the oout of power are projeoted at a higher amount than will actually
ba the case during the first years of the projeot. This, however, is
vffsel by higher salos price projections whose oaloulations include (as
2llowed by law), & 5% depreciation ressrve, and a 3% investment retirement
fund. Peroent legislation permits the utilitiea to revalue their assets
for purposes of the depreociation reserve and so it is now possible for
the utilities to operate at the profit allowed by this formula. General
operating and maintenance expenses were projeoted on the basis of
historioal costs and the planned expansion, and sales prices were
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calculated to aliow COPEL a modest profit. Because of its desire to make power
avallable for industrial development at rates which will encourage industrial
growtl and increased power utilization, COPEL intends to sell pover at rates
whick will *end to fully develop the power market. Therefore, COPEL undoubtedl
will noi sall power at the highest zllowable rates, but will attempt to set
reves on the basis of development rather than profit considerations. It is
anticipated therefore, that COPEL will not attempt to operate at the highest
allowable profit (10% of investment), but will attempt to generate the profits
as projected in the application. Such a rate policy would be comparable to
thoee of the cooperatives which developed power markets in the less developed
aceas of the U.S,, arnd will be consistent with COPEL's responsibilities for
econnmic development.

While USAID/Rio concurs that COPEL as a state owned corporation should
not attempt to maximize profits over all other considerations, the USAID does
taks the ¥iaw that COPEL should gradually move in the direction of having
its income support all operations without the benefit of a government subsidy.
The VJSAID proposes that a continuing covenant to this effect be included in
the loan agresment.

5.06 - Ths projections show that COPEL will operate at a reasonable
profit, with capacity for repayment of this loan, and though year end statements
are not yet available, it appears that COPEL operated at a profit in 196k, thoug
probably not of the magnitude projected in the feasibility study. This profit
was achieved through several rate increases during 1964k. The rate structure wou
be periodically revised over & period of years to achieve the Position whereby
COPEL's revenues would cover all operating costs, depreciation, interest on debt
ead, to the extent not covered by depreciation, amortization payments. In
alditiorn, there would be generated a surplus to pay a reasonable portion of
the cost of expansion of facilities. What would constitute a reasonable portion
would be subject for discu.sion between A,T.D. and COPEL from time to time.

5.07 - Tus methed used to project revenues appears to be a reasonable
o2, and inasmuch as cecent legislation will enable COPEL to adjust rates to
tovEr cost increases caus2d by inflation, the projections are considered to be
rrasonably flrm in terms of Purchasing power though increases will undoubtedly
Llag slightly behind +he cost of living increases. It is therefore recommended
that the projections be accepted as reasonable estimates of the project funds
£o be derived from profits and depreciation allowance.

b. Tunds from the Federal (overmment

5.08 - Fands from the Federal Government consist of (1) federal
appropriations throughthe Ministry of Mines and Energy, (2) Parana's share of
wh2 wueited tax on electric power and (3) loans from BNDE.

(1} Ministry of Mines and Brergy (MfE)

5.09 - COPEL has recéived a commitment from the MME for the contributions
2% projected. This commitment is not however irrevocable and depends upon
appropristions. ’USAID/B bas however received assurances from both
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MME and Eletrobras that dollar funded projeots will be given priority in
the alloontion of Federal fundes, Agreement by the MME to provide the
contribution, as projeoted herein, in real terms will be & condition

yrecedent to disbureement,

2, 'The Unity Tax

5¢10 = Tho unity tax is a special tax on the sale of electrioc power
in Brazil, Until 1963 this tax was levied on consumers &t the rate of 20
oentavos per KWh for 1lighting and 10 centavos for power, By Law No, 4,156
of November 28, 1962, effective January 1, 1963, the tax was ohanged to
an ad valorom rate on power bills am followss 107 for rural consumers, 35%
for residential consumers and industrial consumers, and 40% for otherw,
Of the collaeotions, 40% goes to the Federal Government, 50% to the States,
and 10% to the muniocipalitiocs, The change to an ad valorem tax caused
the tax receipts to inocrease from Cr$2,166 million in 1962 to Cr$11,937
million in 1963 with roceipts projected at 19 billion for 1964 (data on
actual receipts not available), The Government of Paranf receives about
27 of the total tax collected, and the entire amount is made available to
COPEL as an inorease in share capital, On the basim of the 1964 tex pro-
Jootion, it would appear that the amount of COPEL revenue from this source
has been underestimated, In view of the fact that COPEL's power rates will
ho adjusted to cover ocost inoreases, and in view of the fact that the unity
tax is expresaed as & percentage of the power bill, it is reasonable to
oxpoot that the oontributions from this source will be realized in real
terms,

3, BNDE Contribution

5,11 - The BNDE (National Development Bank) will provide in 1965
cruzeiros ir an amount stated am equivalent to $290,000, There is, howevor,
no method of encalating the oruzeiro amount to compenoate for the valuo of
the oruzeiro, Assuming that the funds are disbursed evenly over a 12-month
period, and nanuming that the GOB policies hold the cost of living inoroases
to 40%, tho shortfall in this contribution will approximate 204,

o, Contributions from the State of Parand

5:.12 = Tha funds from the State of Parnnf are obtained from a gonoral
nales tax and are provided in the form of (1) inorecses in pald-in capital
and (2) loann from CODEPAR, a State developmont bank, Tho increases in
nhare capiial aro provided from the Paranf normal nalaes tax, 10% of which
in allocated by law to COPEL, The CODEPAR loans nre provided from a
opeoial 2/h selen tax, A table showing combined total receipts from these
taxeon in conatant 1964 prices is inoluded as Annex 1V, Exhibit 2, Thie
table shows that {he receipts from this tax increased in real torms at an
averago of 19,9% por year from 1953 to 1962, Projeotions of theno recoiptn
thru 1968 nt the rate of 19,9% show that the recelpts allocated to COI'ElL
will in rekl terms exceed the projeotions of the COPEL cash flow, 10% of
thic sales tax is allooated by law to COPEL, and COPEL has definite commit-
monts from CODEPAR in real terms for the loans as projected in the sourocw”
and application of funds, The finanocing to be derived from this source
appears to be reasonably certain,
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B, Financial Position of COPEL

5.13 <« COPEL is a mixed oapital corporation with majority partiocipa~
tion by the 3tate of Paranf, A list of COPEL shareholders is available
in Annex IV, Exhibit 1. The fact that COPEL is established as a ocorpora~-
tion rather than as a State Power Commission is important to its future
financial solvenoy§ for as a corporation COPEL ip allowed to oporate at
& profit whkoereas the Fowsr Commissions must, by law, sell power at ocost,
with no margin for profit or depreciation.

1. Apsetu

S.1h ~ COPEL'g Balanoe Sheots since 1959 are included as Exhibit 1
Annex IV, and pcojootions of ausets and 1iabilitias are also included in
Exhidbit 1 Annex IV. Qualitatively, the Balance sheets show that (1)
the majorlty of COPEL's ssgota are in the form of fixed assets (operating
facilitios, and oconstruction in progress) mnd holdingo in other mixed
anpiial powor companies in the 9tate of Paranf and (2) thet liabilities
o oomposed mostly of long term debt and capital, Bstimates at the end
of 1564, converted to deollars et Cr$500:1 dollar (medium rate for 1963)
shor flxed sovotse of §3.% nillion, however International Engineering
oplimetay that the roal valuuw of fixed mssstn approximates $28 million.
Boveuue of past intlation, 1t is almost impoassible to assess, from
Baloues fhootu, the real worth of a Brazilian vompany. Additionally,
the repeymsent of the lozn and the viability of the ocompany depends on its
aeaxndng gapreily and not on the value of its assets. The importance of
eunet veluetion ia that aocording to Brazilian law, COPEL's rates may
include in sddition to a 10% profit, a 5% deprecintion allowance and a
3% invostmeni retirement fund. As stated previously, a recent Bragilian
docros (No. 54,936 of November 4, 1964) allows power oompanies to adjust
flzed ongnin for cruzeiro depreciation, thus permitting profitable
v51lity operetions in socordance with the formula®

2. COPBL Operations

5.15 ~ Attached profit and loss ntatements (Annex IV) show that
COPEL  »oreted &t a loss from 1959 through 1963 however, a profit was
oncneuw in 1964, No snalysis of “he reason for previous year losses has
been made, but inflation, federal rate regulation whioh almost prohibited
proflitable operation, and polidioal considerations during that period were
undoubtedly the causo. The projeotions of'revenues from future operations
wap discusmed previously. In addition to the previous disoussion, it
should be pointed out that the overall program as desoribed herein will,
through the oconomies of an interoonnected system and the introduotion
of cheaper hydro eleotric power, subatantially reduce the real cost of
powor to COPEL and thereby contribute to COPEL'g profitability. On the
basis of tho analysis of the proposed projeots, as discussed herein,
it appears reassonable to expsot that COPEL will operatse at a profit
guffioient to assure repayment of the proposed loan. ’
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C. The A,Y.D, Loan

5:16 = A,I,D, funds will be utilised under stdn¢ard_dinburnenont
prooedures to finence the importation of U.9. goods and services for
the projeots Ii is estimated that A.I.D, funds will be committed for
ypurchsges ascording to the following schedule with aoctual disbursements
lagging according to delivery:

Thousands of U,S. Dollars
Projeot Years Starting at the Date of Fulfillment

of Conditions Precedent
st _.2nd . __3rd 4th Total

Item
Direot Conts
Digsael Uenaratore 3,300 - - ' - . -
Tronomiosion Lines-.
Main System 644 111 325 9
Transaisonion Vinoge
Isolatad System 32 13 k)
SbataticneMadin .
Byuatan 388 574 . 1,807 1,490
Bubstationas-leolntod
Syatem 84 32 14.
Total Dliwot Conie 4,448 T30 2,149 1,499 8,826
[}
Shipping, freight.,
Lnmiranoe 404 15 205 139 823
Mge & Inopaustion 125 T1 70 50 316
Oentingonuies 472 19 231 149 931
Manogement & Troining
Provision 100 60 65 225
Adminfiatration &
Gonoral 150 60 40 40 -—290

35,699 81,075 82,760 31,877 $11,411
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1. Terme of the Propogsed lLoan

5:17 - Terms proposed are twenty yoars at 5 1/2% with a five year groce
poriod coinciding with the project construotion period, It is recommendad
that interent be capitalized during the construotion period, The five yoar
grace period will coincide with the oconstruotion schedule for the overall
program, and io oonmidered Justified, A guaranty by the Ministry of
Finance will be required, A two step option is proposed,

2, Prompecto for Repayment

5.18 - The prospeots for repayment are dependont on two factorss (1)
the ability of the enterprise to gonerate suffiociont ocash to ropay the loen
and (2) the ahility of the enterprise to obtmin dollars for the repaymeont,

5:19 ~ An regords the first factor, it was oconcluded in yaragraph 5,15
of thin noctlion that COPEL will have the capacity to repay the loans from
sarnings, Additionally, the Fedoral Government (Ministry of Finance) will
guarantee the loan,

5,20 -~ With reapeot to the ahility to obtain dollars for loen repayment,
8 condition of the loan will be rogiatration of the loan with SUMOC with
appropriate arrangements for remittarce of dollars to AID, Additionally,
to eano dollar neoedo, it im proposod that the loan be two-stepped through
the Ministry of Finance with repayment mubject to the following torms:

(1) Repaymont of the loan within forty years inoluding a ten
year grace period,

(2) Interomt payable at 1% during the grece period and 2 1/2%
thereaftor,

(3) nepaymont to be in U,S. dollars,

5.21 = In regard to the availability of dollars for repaymont of the
loan, 1t must bo rocognized that Brazil ntill facos serious balance of
payments problems, (For a complote discussion roe the $150 million progrem
loan papor AID-DLC/P-291 as raviased Decembor 8, 1964), Dobt gervioe will
howevor lighton baefore prinecipal repaymaents oommonos under the 2-atop
option, Thus, it im anticipated that the two step torme including a ton
yoar graco poriod and thirty years of repayment will be within Brazil's
capacity to repay,

3, Impuct on U,S, Economy

5,22 - Tra total $11,5 million dollars will be utilixed
for the procursemont of goods ond merviceno from the U,S, Therefore the
impaoct will be bonoeficial to the U,S, Eoonomy, and will not adversely
affeot the U,S, halanoce of payments,
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T. Managamont Survvy

6,09 This survey will be ocarried out either by & U,S, oonaulting
or accounting fixm, or by & U,8, Publio Utility Oontroller assisted
by an accounting or a vonsulting staff,
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9.

10.

11.

12.

13.

UNCLASSIFIED
Annex I, Page 2 of 7

FAA Section 251 (b) (3). The activity is consistent with and

is related to other development activities being undertaken or
planned and will contribute to realizable long-range objectives.
See Section II "Place of the Loan in the Program".

FAA Section 251 (b) (L). The loan will have no foreseeable
adverse effect on the U. S. economy. See "Section IV C 5
"Competition with U, S, Enterprise".

FM Section 251 (b) (5)., Financing from other free world sources
(including private sources within the United States)on reason-
able terms for the project is not available.

FAA Section 251 (b) (6). The terms of the loan (interest, grace
period and amortization) are reasonable under circumstances
affecting the loan and the capacity of Borrower fio repay.
Similar ‘udgments will be made in cace lhe ‘oan is assumed by
another Borrower.

FAA Section 251 (b) (7). Account has been taken of the extent
to which Brazil is making reasonable effects to encourage
repatriation of capital irvested in other countries by its own
citizens,

FAMA Section 251 (b) (8). There are reasonable prospects that
the loan will be repaid. See Section V C 2 "Prospects for
Repayment",

FAA Section 251 (e). An application has been received for this
loan which gives sufficient information and assurances to indicate
reasonably that the funds will be used in an economically anu
technically sound manner,

FAA Section 251 (g). In view of the nature of the project, it

is not appropriate to utilize the loan to assist in promoting
the cooperative movement in Latin America.

UNCLASSIFIED
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18.

19.

20,

21,

UNCLASSIFIED
Annex I, Page 3 of 7

FAA Section 252 (a). The total amount of the loan is going
to be used to finance imports of equipmeni and services from
private sources. See Section V C "The AID Losn".

FAA Section 601. The loan will encourage efforts of the
country to improve technical efficiency of industry and agri-
culture. See Section IV B "The Project Zone of Influence".

FAA Sections 601 (b); 621. The loan will be administered in
such a manner as to encourage and facilitate participation by
private enterprise to the maximum extent practicable.

FAA Section 601 (d). AID's general practice is applicable to

this loan and is identical with Congressional policy that engineer-
ing and professional services of U. S. firms and their affiliates
are to be used in connection with capital projects to the maximum
extent consistent with the natlional interest.

FAA Sections 601 and 602, American small business shall be
assisted to the maximum extent practicable to participate
equitably in the furnishing of goods and services for the
project, in accordance uith the procedures described in these
sections of the Act,

FAA Section 604 (a). Equipment, materials, and services financed
with dollars under the loan shall be procured from the United
States.

FAA Section 604 (b)., Any commodities financed by the loan and
purchased in bulk will be purchased at prices no higher than
prevailing U, S. markel prices.

FAA Section 60 (d). Marine Insurance on commodities shipped

will be required to be placed with a U. S, company unless A,I,D,
agrees otherwise,

UNCLASSIFIED
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22.

23.

2k,

25,

26.

27.

28,

29.

UNCLASSIFIED
Amnex I, Page L) of 7

FAA Section 611 (a) (1). Necessary substantive technical and
financial planning for the project has been completed, and a
reasonably firm estimate of cost of the project to the United
States has been obtained. See Section V "Financial Analysis"
and Section III "Technical Analysis of the Project".

FAA Section 611 (a) (2). No legislative action in Brazil is
required for implementation of the project which cannot reason-
ahly be anticipated to be completed in time Lo permit the
orderly accomplishment of the purposes of the loan.

FAA Section 611 (b), App. Section 101. ‘he project is nol. a
water or water-related land resources construciiosn project.

FAA Section 611 (c¢). Construction contracts financed by the loan
will be made on a competitive basis to the maximum extent prac-
ticable,

FAA Section 619, HNot applicable, Brazil is not a uewly
independent. country.

FAA Section 620 {a); Foreisn Aid and ltelated Agencies
Appropriations Act of 190" {Hereinafter "App.") Section 107,

No assistance will ve furnished under this loan to the present
government, of Cuba, nor does Brazil furnish assicstance to the
present government of Cuba, Brazil has taken appropriate steps
to prevent ships or aircraft under its repisiry from enpaging
in any Cuba ‘rade.

FAA Section 620 ‘b, “he lecretary of . ta'e has determined that
Brazil is not concrolled Yy the ‘tiersnrional Communist Movement,

FAA Section 620 tc). All' krnows of no complaint under thnis

section to the effect that Hrazil is indebted to any U. 5.

citizen for goods or services furnished or ordered, where

such a ciltizen has exhausted available legal remedies or where

the debt. is not denied or contested by Brazil or the indebtedness
arises under an unconditional guaranty of payment given by Brazil.

UNCLASSIFIED
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* 30, FAA Section 620 (d). Loan funds will not finance construction
or operation of any productive enterprise which will compete
with United States enterprise.

* 3l. FAA Section 620 (e). Neither the government of Brazil mnor any
governmental agency or subdivision thereof has, on or after
January 1, 1962, nationalized, expropriated, or seized ownership
or control of property of any U, S, citizen or firm, taken
steps to repudiate or nullify existing contracts with such
citizens or firms, or imposed or enforced discriminatory taxation
or other exactions or restrictive nationalizing, expropriating
or otherwise seizing ownership or control of property owned by
U. S, citizens or firms, as svecified in this section of the Act,
without taking appropriate steps to discharge its obligations,
as specified in this section of the Act,

32, FAA Section 620 (f), App. Sections 109 (a), 109 (b). Assistance
provided by this loan will not be furnished to any Communist
country,

* 33. IAA Section 620 (g). Assistance provided by this loan will not
be used to compensate for expropriated or nationalized property.

* 3lL. TAA Section 620 (h). Assistance provided by this loan will
not be used in a manner which promotes or assists foreign aid
projects or activities of the Communist bloc countries.

35. FAA Section 620 (i), The President has not determined that
Brazil is engaging in or preparing for aggressive military
efforts directed against the United States, or any country
receiving assistance from the United States, or against any
country to which sales are made under PL L0, nor is any
basis for such determination known to A.I.D.

36. TFAA Section 620 (k). The aggregate value of assistance to be

furnished by U. S. on this productive enterprise does not exceed
$100 million.

UNCLASSIFIED
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37. TFAA Section 620 (1). The country is expected to have complied
within the required period i.e. before December 31, 1965.

38. FAA Section 636 (h); 612 (¢). Brazil will contribute Brazilian
currency in the amount of $13.t million to meet the cost of
contractual and other services to be rendered in conjunction
with the project. Foreign currency owned by the United States
will, to the maximum extent practicable, be utilized to meet
Lthe costs of contractual and other services for the project.

39. App. (Section Unnumbered). None of the funds appropriated for
this loan will be used for IDA,

L0, App. Section 102. Obligations of funds in excess of $25,000
for engineering fees to any {irms or group of firmg financed
under the loan will be reported Lo the commitiees on appro-
priations of the Senate and House.

bl. App. Section 10L4. Funds obligated by the loan, will nol be
used to pay pensions, annuities, etc., as prohibited in this
section,

2. App. Section 111. U. S, personnel to serve under contracts
for services financed by the loan shall have security clearance.

b3. App. Section 112. Firms which provide engineering, procurement,
and construction services financed by the loan for the project,
and the terms of their contracts, shall be approved by A.1.D,

L. App. Section 1lk. Loan funds will not be used to make any
payment. to the U, N,

L5. App. Section 117. USAID Brazil is looking into the question
whether compliance is lawful in Brazil and unless a waiver is
duly obtained, construction contracts will provide for compliance
with these requirements,

UNCLASSIFIED
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* N6. App. Section LOL. The funds provided by this loan will not

be used for publicity or propaganda purposes within U, S,
not heretofore authorized by Congress.

Clearances:

Jerome I. Levinson, USAID/B
Peter Hornbostel, LA/GC

UNCLASSIFIED
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. ANNEX IX
Pebruary 19, 1965
ANNEX II - EXHIBITS :

EXHIBIT 1 = . Organisation Chart

EXHIBIT 2 A Statutes Joverning COPEL's Operations
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The following statutes govern COPEL's operationl,

‘and bear directly on COPEL's finanoial position,

(1)

(2)

(3)

(4)

COPEL was established on October 26,
1954 by State Deoreeo No, 14,947, whinh
is based on the authority invested in
the executive powers by Steto Law No,
1,384 dated November 10, 1953,

‘Authority to operate os an eleotrio

powar oompany in &coordance with the
Water Code (Deorse No, 24,643 of July
1934) and subsequent legislation was
granted by the President of the Republio
on Mey 27, 1955 by Deoree No, 37,399,

The operation of COPEL was further re-
gulated by State Decree No, 1,412 of
Maroh 26, 1966,

The statutes by whioh COPEL governs it
self wero adopted on the general meeting
of the oconstitution held on Haroh 28,

1955,

All of the above doouments except tho 'i$er Code
are inoludod in this exhibit, ,

»
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LAWS AND DECREES

LAW N? 1384

SYNTHESIS : lastitutian of Electrification Fund end other stepe.

The Legislative Ansembly of the State of Parani decreed snd |
sanction the following law :

Art. 1 . TheElectrification und of the State of Parsné fs h re
by inntituted for the purpose of providing financing,
construction, enlarging and maintensnce of electrical
works owi.cd by the State.

Art. 2 - The Bectrification)und nentlonz3 (i the sbove article
shalt have ar fncome the following resources .

8 - The amounts allocated annually in the State budget;

b « As of the year 1854, the aliocations mentioned in
Article 4, paragreph ¢, combined with Article 2,
paragzraph IV, of Law N9 105 of September 30, 1048

¢ « The proceeds of the nale of puaiic t{tlra Ingued by
the State for electrification werks,

¥ - The tux crested hy Article 4 of this Law;

€ - Supptementary and additional credity for finarcing
and execution of electrification works cf the State;

f - The sllocetionws and nubsidies Inatituted and dia -
tribwted by the Federz] Guvernment for electrifl-
cativn works.

Art. 3 - The Electrilication F'und shall be used exclusively in
the planning and execution of electrical worke in the
State, subscriptions of capital of corporations of mixed
eccnomy, or providing subaidies foreseen by law to
concessionuriea of electric power supply in the State
of Parara,

Art. & - An eicctiificeiion tax is created to incide on the sales,
coneignmext and tranaaction taz, the proceeds of which
ahall be vaed in the planning or execution of the elec -
trical works tn tho State,

Art. 3 -~ The tax mentioned 1n the above article shall be com -
puted on the basis of 10% aver the amounts of the suma
tue by the tax payer on account of sales, conaignment
end trannaction tax,

$1 - Thetax ehall br collected by the Departamento de Arre-
trdagio ce Hendaa do Estado and lts depend«nt agencles
{n conformity with the regulation (o be {ngued by
Servetary of Finance and approved by the State Governar.

$2 - The linca for demnurrage in payment of this tar shall be
incorporated in the same Fund,

Art. 8 - The amounta received from the collection of the tax men-
tioned In this law ahall conatitute n special fund with {a-
dependent eccouniing and sha!! he applied as mentioned
in Article 1, all periinent 1s: ; and vegulations being

, duly observed.

$ 1 - The proceeds of the tax may be served in total or In part
a8 a guarantiee to flnancing or credit operstions st the
criterion of the State Government,

Art. 7 -« The resources obtained for thy Electrificaiion Fund
shall be depoaited in a special account under the same
denomination in the Banco do Fstado do Parand,

Art, 8 - The Electritication Fund shall be used by the Departa -
mento de Aguas o Energia Elétrica within the terms of

the predem law.

Art. p - The executive power ia hereby suthorised to ergaaise
in the State of Parend corporstions of mized economy
for construction and exploitation of eleciric power gen-
orating stations and (o0 participate in these enterprises.

ANNEX II
Exhibit 2

Page 1 of &

Art. 10 - For the constitution of the corporstions referred to 18
the aforementioned article, the properties and instal-
lations existing for production, tr | trans-
formaiion and distribution of electric power in the
State of Parani shall be tncorporated in these corpo-
ratious.

Art. 11 - The State may participate in corporations that have
conceesions of public utility and electric power in the
State, provided that these corporations are agreeable
tc transform themueelves into corporations of mixed
#tunomy,

BOLE PARAGRAPH - The Director of the Departamento de Aguas
e Energin Elétrica will request in writing
and In due time the necessary allocations
destined to the Electriffcation Fund hereln
mentioned aubmitting & work program to
e carried out within the auheaquent year,

Art. 12 - This law 5 to become effective on the date of (i
publication, a1, dispositions io the contrery being re-
voked,

Curiifbs, Novembor 10, 07,

Bigned t Bento Munhot da Rocha Neto
Bugénia Josd de Sousa
Rivacdavia B, Vergan

(Published tn Offtciel Gaxcette NY 199 of Nuvember 11, 1953}

DECREE N? 3 41

SYNTHESIS : Disposes on execution of i.aw N9 | 384 of November
10, 1953, and Decree }i? 1¢ %47 of October 26, 10%4,
an well am other queations.

The Government of the State of Parans vs's 7 {siwers conferred to
him and within the authorization contaire tn Law N® | 384 of
Rovember 10, 1853, considering dispouttiznn »f Decree N9 14 947
of October 26, 1054, hereby decreen :

Art. | - The planning, construction and cxpisitation of dysterns of
production, trangmisaion, tranafcrmation, distribution
and commerce of electric power and correlated services
at e prenent time being carried out directly by the
State shall be transferred 1o Cor ipanhis Paranaense de
Energia Elétrica - COPEL, in accordance with the dla-
positions of Article I, of Decree N? 14 947 of October 2¢,
1954,

The State ghall take the steps required within 120 days
for the transler of the concesrions of hydro development,
geaeration, transformation and distribution of electric
power, which are now under title of Companhia Parana-
ense de Energia Elétrics - COPEL.

$2 - All properties, services and works herein mentioned
and at the present time under the control of the State,
shall be tranrferred 10 Companhia Paranaense de
Energia Elétrica - COPEL, which shall take their laven.
tory asaisted by a State represenistive designated by the
executive power, for posterior iascorporation within the
tarme of Article 10, Law NP 1 304 of November 10, 133,
and proper register at the Acrounting Tribuasl.

Ast. § - 1a the realizstion of stock eapital subscribed by the State
- umunmamlmm-mru,
the resources of the Iloelrmuu.?-lenuﬂby .
Law N? | 384 of Nevember 10, 109, ohall be wood in
sooerdanes with the dlopesitions of Artiele 1]
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DESCRIPTION OF SUBSTA TIONS

Figueira 220 Kv, Substation;

A 220 Kv. Substation equipped with double operating hus, bus
tie breaker and with four 220 Kv, transmission line bays to control
the following feeders:

1. Xawntes » Figueirae 220 Kv. line

2, Ponta Grossa - Figueira 220 Kv, line
3. Apucarana - Figueira 220 Kv. lino

4. Local feeder

The local feeder will interconnect with the USELFA svatem which now
provides electric power at 13, 2 Kv. thru 4 distribution feeders,

Apucarana No. 1 Substation Expansion

The existing Apucarana No, 1 Substation consists of a 132 Kv.,
switchyard of the double operating bus type where the Maring4 and Londrin
132 Kv. lines terminate. There is a Substation transformer bay which
supplics power to a 132/33/13, 2 Kv 9, 375 KVA power transfcri.icr. The
33 Kv. winding of the power transformer serves the 33 Kv. substation
bus, from where four 33 Kv. subtransmission feeders are scrved, A
13,2 Kv tertiary winding serves powcer to three 13. 2 Kv distribution
feeders for local power distribution,

It is proposed to expand the 132 Kv, switchyard with the addition
of three 132 Kv, feeder bays. Two of these bays will be used to dead end
and control the two 132 Kv, Apucarana l . Apucarana 2 transmission lines,
The third 132 Kv. bay will be used to supply additional power to the 33 Kv,
substation. A 9, 375 KVA, 132/33/13, 2 Kv. power transformer duplicate
of the existing transformer will be provided. An additional 33 Kv. switch-
yard bay will also be constructed to tie the power transformer to the 33
Kv. substation, Three additional 13,2 Kv, substation bays will be con-
structed, one to connect the tertiary winding of the new transformer ta the
13, 2 Kv. substation.and two bays to control two additional 13. 2 Kv. local

feeders,
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Apucarana No. 2 Substation

This is a new substation needed to interconnect the 220 Kv,
system from Figuecira to the existing 132 Kv,. substation at Apucarana.
The substation is rated 220 Kv. and is of the single operating bus type,
Each 220 Kv. power circuit breaker is equipped with by-pass air dis-
vonnect to permit maintenance of the power. circuit breaker, There are
three 220 Kv. switchyard 'bays, one of which serves to dead end and con.
trol the Apucarana-Figueira 220 Kv. line. The other two bays are each
_connacted to one 220/132 Kv., 50,000 KVA autotransformer from which
the Apucarana No, 1 Substation is interconnected at 132 Kv, A 13,2 Kv,
tertiary winding in each power transformer serves auxiliary power to
the subsgtation,

Maring4 Substation

The substation transformer capacity at the existing Maring4 sube
station will be doubled, It is proposed to add a 9 375 KVA, 132/33/13,2
Kv. power transformer, An additional 132 Kv, control bay will be pro-
vided to connect the transformer to the existing 132 Kv, substation bus,
A 33 Kv. substation will be constructed to distribute power to the region
at this subtransmission voltage, The substation will be of the single bus
type and provided with one transformer bay and four 33 Kv, feeder bays,
The 13,2 Kv, tertiary winding of the new transformer will be connected
to the 13, 2 Kv, distribution substation to provide additional cower supply
and three additional feeder bays will be constructed,

Alto Parand Substation

This is an existing 132/33/13.8 Kv. substation equipped with one
9375 KVA transformer which transforms the power received by the sube
station at 132 Kv, for distribution at 33 Kv, and at 13, 2 Kv. It is proposed’
to double the capacity of the substation with the installation of a duplicate
9, 375 KVA, 132/33/13.8 Kv, power transformer, A 138 Kv, and a 33 Kv,
substation bays will be provided to control the transformer, Three fecder
bays will be added to the 13,2 Kv,. distribution substation, one to connect
the transformer tertiary and two for the control of local distributions

feeders, '
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Ponta Grossa Substation

The exdsting Ponta Grossa Substation will be expanded to permit
interconnection with the main 220 Kv, transmission network and the
substation capacity will be increased from 5000 KVA to 25, 000 KVA, It
is proposed to construct a 220 Kv. switchyard with three 220 Kv. switche
yard bays, one to dead end and control the Figueira=Poata Grossa 220 Kv,
line, one to dead end and control the Campo Comprido=Ponta Grossa
220 Kv. line and one to control the high tension side of the main power

transformer,

The switchyard will be of the double operating bus type and will
be equipped with a bas tie breaker. A 20, 000 KVA, 220/33 Ky, power
trans{ormer will be installed and four additioral 33 Kv. feeder bays will
he added to the substation, The power transformer will be equipped with
a tertiary winding which will be connected to the exieting 13,2 Kv, distrie
bution gsubstation, Three additional local feeders will be provided at the
distribution substation,

Carmnpo Comprido Substation

The existing Campo Comprido Substation is equipped with a 220
Kv. switchyard, a 100, 000 KVA, 220/6 6 Kv. power transformer bank,
a 66 Kv, subtransmission substation and a 13,2 Kv. distribution substatiox
. for local distribution of power. Both the 220 Kv, and the 64 Kv, substation
are of the double operating bus type, equipped with bus tie brecakers., The
existing substation has provision for two 220 Kv, feeders, for intercone
necting the two Ponta Grossa=Campo Comprido lines and theie are two
outgoing 66 Kv, feeders.

It i8 proposed to expand the 220 Kv, substation with three addi=
tional switchyard bays, to provide a duplicate 100, 000 KVA, 220/66 Kv,
power transformer, to expand the 66 Kv, substation to permit the control
of five additional feeders and to provide a 30 MVA synchronous condensed,

This expansion will permit interconnection with the two Caplvarie
Campo Comprido 220 Kv. lincs and will provide five 66 Kv. outlets from
which to expand the 66 Kv., subtransmission system, -
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Atuba Substation

The existing Atuba Substation is 66/13.2 Kv, 20, 000 KVA dis~
tribution substation equipped with a 2 bay 66 Kv. switchyard, a 20, 000
KVA 66/13,2 Kv. power transformer and with a 3-feeder bays 13,2 Kv,
substation., The existing 66 Kv, Campo Comprido line is dead ended
and controlled at the existing switchyard. A 20, 000 KVA power trans-
former derives power from the 66 Kv, bus and supplics power at 13, 2
Kv. to the distribution substation. The 66 Kv. bus is of the double

.operating bus type. It is proposed to expand the 66 Kv, switchyard with
the addition of six 66 Kv, switchyard bays to couvtrol the following 66 Kv,
feeders:

Two 66 Kv. transmission lines S3o0 Jos&-~Aiuba
The Campo Comprido 66 Kv, line

The Morrentes 66 Kv, line

One  bus tie bay

One transformer bay

A 66/13,2 Kv, 20,000 KVA power transforimer will be added to
double the substation capacity to 40, 000 KVA, A 13,2 Ky, switching stae
tion will be constructed, with the main bus tied to the existing 13,2 Kv.
bus thru a power circuit breaker, equipped with three outgoing 13. 2 Kv,
feeder bays and one substation auxiliary power bay.

S%0 Jos& Substation:

This is a2 new substation intended to interconnect the 66 Kv, sube
transmission system around the Capital city of Curitiba and to provide
distribution of power within the city of Curitiba, It is proposed to
construct a 66 Kv. substation of the double operating bus type and
equipped with a bus tie breaker to provide control to four incoming 66
Kv,. lines and to two power transformers. The two Campo Comprido
and the two Atuba 66 Kv, lines will terminate at this substation. Two
power transformer banks each rated 66/13. 2 Kv., 20,000 KVA will be
installed to make available 40, 000 KVA from the main transmission
system for distribution within the city of Curitiba, A 13,2 Kv, sube
station section will be constructed with the main bus sectionalized
through a power circuit breaker and equipped with six 13,2 Kv. distribu=

tion feeders,
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Guaranapuva Distribution Substation;

A 66 Kv, transmission line will be constructed from Iratf

to Guaranapuva to supply power to the Guaranapuva region, The
Guaranapuva Distribution Substation will be constructed at the trang-
mission line terminal in the city of Guaranapuva tc distribute the electric
power transmitted thru the 66 Kv, line, It consists of a 5000 KVA 66/13,2
Kv, distribution transformer with two 13,2 Kv. local feeders, The main
66 Kv. line will be sectionalized at the substation with a 66 Kv. air dis«
~cnnacct, There will be a 13,2 Kv, circuit breaker at the low tension side
of ihe power transformer. The two 13,2 Kv, feederr will also be cone
trolled with power circuit breakers,

hMorrentes Substation:

There is at present a 1000 KVA 66/13, 2 Kv. distribution sub-
station at Morrentes which receives power at 66 Kv, frorm the Murumbf
Hydro Plant and serves the town of Morrentes at 13,2 Kv, A 66 Kv, feed~
cr from the substation serves the Paranaguf section. It is proposed to
add two additional 66 Kv, substation bays to the Morrentes Substation
to interconnect the CapivarieCachoeira Plant and the Atuba Substation to
the existing facilities at Morrenteg, The substation is of the vingle bus
type, each feeder being controlled thru power circuit breakers,
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DESCRIPTION OF ISOLATED SYSTEMS

Planaltina do Parand System

Many of the municipalities in the Northweste rn sBection
of the State of Paranf are not being served at present with clectric
power, COPEL plans to install a 6000 KW dicaeleelectric power
Plant in the city of Planaltina do Parand and tc construct 2 33 Kv,
subtransmission radial system to serve the various municipalities
within the region, The thermal plant will produce power at 2400
volts, A 7500 KVA stepup transformer will deliver the power
gencrated to the 13,2 Kv, substation from which the city of Planale
tina do Parand will be served, A 7500 KVA, 13, 2‘,-’33 Kv, transa
former will be installed and a 33 Kv, substation Lus will be provided
from which 33 Kv, transmission lines will extend to Nova Londrina,
Santa Isabel do Ivaf and to Guariagi, A total of 170 ¥m of 33 Kv,
subtransmission lines will be constructed, Three distribution
substations will be constructed, one at cach terminal point of
the transmission lines, Londrina will have a substation capacity
of 300 KVA, Santa Isabel do Ival will have a capacity of 1000 KVA,
and Guairagfi will have a capacity of 500 KVA, At theus sube
stations power will be made available at 13,2 Kv, for diztribution,
Distribution systems will be constructed with local funde Lo serve
the customers in each town,

In early 1955 only one diesel electric unit of the two
ordered will be installed at Planalto do Parand, bccause only one
will be required initially and the second will be installed temporarily
in the main system to alleviate the power shortapge until the new
hydro developments are completed, At that time there will be
adequate power supply in the main system while the Planaltina
do Parand system will require the installation of the second unit,
The 33 Kv, system may originally operate at 13,2 Kv. distribution
substations., When the 13,2 Kv, feeders become overloaded, the
33 Kv, substations will be installed and the lines will be operated

at 33 Kv,
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Cruzeiro do Oeste Electric System

The Cruzeiro do Oeste region in Western Paranf does not
have extensive electric service at present, COPEL plans to cone
struct a 9000 KW diesel electric plant at the city of Cruzeiro do
Oeste which is the principal city in the region and from there serve
ten municipalities through a 33 Kv, subtransmission radial system,
The diesel=electric units generate power at 2400 volts, Three 3000
KVA, 2400/13200 volt power transformer will supply power to the
powerplant 13,2 Kv, bus from which three distribution feeders will
serve Cruzeiro do Oeste, Maria Elenz and Torneiras do Ocste, A
2000 KVA, 13.2/33 Kv. power transformer will cnergize the subw
atation 33 Kv, bus which will in turn supply pownr to three 33 Ky,
fecders, Feeder No. 1 extends to Moreira Sales aud terminates ia a
300 KvA 33/13. 2 Kv. substation from which power is distributed to
the towns of Moreira Sales, Gior&rne and Janiopolis. Feeder No, 2
extends from Cruzeiro do Oeste to Ipora, routed thru Alto Piquirf{
where it is tapped, The PiorX substation will be rated 1000 KVA
33/13. 2 Ku with a local feeder to serve the town of Piorf, The Alto
Piquirf Substation will have a 3000 KVA 33/13,2 Kv, substation to
serve that town, Feeder No, 3 will extend from Cruzciro do Oeste
to Xambré routed thru Umurama. The distribution substation at
Umurama will have 1000 KVAcapacity and the distribution substation
at Xambré& will have 300 KVA capacity,

A total of 215 Km of 33 Kv, transmission lines will be cone
structed utilizing AID financing, Distribution systems will be cone
structed with local funds in ten municipalities to serve the town
customers,

Only one 3000 KW diesel=clectric unit will be installed
initially until the load develops, This will permit installing the
other two units in the central system to alleviate the shortage of
power. As 8oon as the large hydro developments are placed in
operation the two units will be transferred to Cruzeiro do Sul.

‘The 33 Kv, system may initially operate directly at 13,2 Kv, until

the feeders are overloaded when they will be converted to 33 Kv,
operation, :



3.

UNCLASSIFIED

AID

Exhibit 3B « Annex II
Page 3 of #

Cascavel System

The city of Cascavel in Western Parang is now served from
the 1000 KW Melisa hydro plant and the town of Toledo is served
from the existing 800 KW hydro plant, COPEL proposes to install a
3000 KW dieselwelectric plant at the city of Cascavel and extend
power to the municipalities within the region turough a 33 Kv, subw
transmission radial system. A local 13,2 Kv, distribution feeder
from the plant substation will distr i bute power to Cascavel, Two 33
Kv. transmission lines will be constructed from the diesel plant
1500 XVA, 33 Kv, substation with 2 %otal length of 90
Km, The first feeder will extend from Cascave! ‘hru Toledo 2nd
teyminates 2t Mal, Rond6n, A 33/13.2 Kv, 300 EVA distribution
substatior at Toledo will supply power to that municipality and a
1000 KVA distribution substation at Mal, Rond6n will serve that town,
The second 33 Kv, feeder extends from Cascavel to Cochelia and termie
nates in a 300 KVA distribution substation to serve that town,

The Cascavel service area will be extended with the proposed
gyslem expansion., A distribution system will be constructed at
Toledo, Mal., Rondon and Corpelia and the existing distribution
gystems will be revamped and improved using local funds, It is
probable that the system would start operatipnes with alil 33 Kv, lines

operated at 13,2 Kv, ror direct local distribution until the load growth

Justifics converting the system to 33 Kv, operation,

Pato Branco System

The Pato Branco System sexrves the Southern section of the
State of Parand, South of Rio Iguagf. Service at present is extended
from the 2, 200 KW Chopin hydro plant which serves the city of Pato
Branco thru a 33 Kv, line. COPEL proposes to install a 3000 KW
dieselwelectric plant at Pato Branco and extend a 33 Kv. transmision
system with 155 Km. of lines to serve ten municipalities within the

region,
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A 4000 KVA, 2400/13, 200 volt distribution substation at
the thermal plant will provide power for distribution at Pato Branco and
at Vitorino, A 13,2/33 Kv. 1500 KVA transformer installed at the '
diesel plant substation will provide power at 33 Kv. for subtranse
mission, A 33 Kv. line will be constructed from Chopin I Hydro
Plant to F, Beltr¥o terminating in a 33/13,2 Kv,, 300 KVA distribu=
tion substation from which this town will be seived., A 33 Kv, line
will be constructed from the Chopin Plant to Cel, Vivida terminating
in a 33/13. 2 Kv., 300 KVA distribution substation to serve the town.
A 33 Kv. line will be constructed from the Chopin Plant to STo Jo%o
and Dois Vizinhos with 500 KVA distribution substations at 3%o JoSo
and a 300 KVA substation at Dois Vizinhos, A 23 Kv, line will be
constructed from Pato Branco to Maribpolis termiinating in a 33/13, 2
Kv, 300 KVA distribution substation from where power is distributed
to Maribpolis,

Distribution systems will be constructed at all towns to be
served and the existing systems will be improved using local funds,

Foz do Iguacf

The southwestern tip of the State of Parang is at present
served from the 1000 KW Ocof hydro plant thru a 33 Kv, transmission
system which serves Foz do Iguagd and three other municipalities in
the region, COPEL proposes to install a 3000 KW dieselwclectric
powerplant at Foz do Iguagf to cope with the load growth of the region,



ANNEX III

COST ESTIMATE - SUMMARY Exhibit 44
AID PROJECT TOTAL
—
No Item Imported Local Total
’ US$ Eqv.US$ US$
G |DIESEL UNITS
1 Total Direct Cost 3 300 000 300 000} 3 600 000
Shipping, Freight, Insurance 300 000 60 000 360 000
' | Engineering and Inspection 60 000 60 000[ 120 000
8 Contingencies 300 000 50 000 350 0600
Total Diesel Units 3 960 000 470 000 4 4230 000
S |SUBSTATIONS
| H Total Direct Cost 4 259 980 ! 3171 310f 7431 290
1o Shipping, Freight, Insurance 426 006 175 700 601 700
! fEngineering and Inspection 255 510 470 520 726 030
{11 1 Contingencies 491 910 381 760 873 670
i Tatal Substations 0 433 400 | 4 199 290| 9 632 690
A
| I'TRNSMISSION LINES
; 1 Total Direct Cost 1 080 020 | & G671 446( 6 747 466
! shipping, Freight, Insurance 80 630 100 729 181 359
? to ““ngineering and Inspection - i4 750 14 750
110 | Contingencies 118 700 611 600 730 300
; Total Transmission Lines 1279 350 | 6 394 525 17 673 875
| B ISOLATED SYSTEMS
|1 'Total Direct Cost . 186 600 | 2 07C 385| 2 256 980
: Shipping, Freight, Insurance 16 080 88 2580 71 330
Lo “ngineering and Inspection - 198 150 198 150
il 4 | Coutingencies 20 570 214 595 234 975
; : Total Isolated Systems 223 250 | 2538 185} 2 761 435
| |ADMINISTRATION AND GENERAL
Adminisiration and Overhead - 150 000 150 000
System Engineering 150 000 50- 000 200 000
Zontract Supervigion 140 000 - . 140 000
Total Adm. and General 290 000 200 o0 490 000
TOTAL PROJECT
Direct Cost 8 826 600 |11 209 136 |20 035 736
Shipping, Freight, Insurance’ 822 710 391 679 1 214 389
Engineering and Inspection 315 510 743 420 ] 1 058 930
Contingencies 931180 | 1 257 765 2 188 945
Administration and General 290 000 200 000 490 000
TOTAL 11 186 000 |13 802 000 |24 988 000

s
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DETAIL COST ESTIMATES - A,I,D, PROJECT
SUMMARY
ITENM FX LC($) TOTAL
DIESEL PLANTS
G). - Paranagu€ (3000KW) 330,000 30,000 360,000
62 — Curltiba (6000KW) 660,000 60,000 120,000
63 . Yavingd (6000KW) 660,000 60,000 720,000
G4 - Planaltina do Paranf{ (3000KW) 330,000 30,000 360,000
{3 - Uruzsiro do Osste (3000KW) 330,000 30,000 316G ,000
(i« Cancavel (3000KW) 330,000 30,000 360,000
&7 - oz do Iguagu (3000KW) 330,000 30,000 360,100
2w Vace Brenco do Sul (JOOOKW) 330,090 30,000 60,061
Total direct cost 3,300,000 300,000 3,600,000
“rrppinyr, freight & insurance 200,000 60,000 260,000
Briginooring & Inopoction 60,000 60,000 120,000
Cont inpencioa 300,000 50,000 __ 350.000
Total Diesel Ceneratora 3,960,000 470,000 4,430,000
Mall 3YSTEM SUBSTATIONS
3L Piguoira 126,200 136,040 862,240
S Apucarann I, Stage 2 247,370 211,200 465,570
53 Maringd State 2 82,450 148,090 231,130
54  Alto Parand Stage 2 74,530 1i9,170 193,650
5% Apucarana IT 545,740 41%,,:0 1,019,040
Yy Yontn Grossa Stage 3 628,710 258, 20 886,940
"{  Campo Comprido Stage 2 1,735,520 65" 510 2,386,930
S8 Atuba 93,280 523,420 616,700
50 550 Joad 58,390 504.920 563,320
10 Guarapuave 28,010 67,33¢C 95,340
311 Morro.on 39,780 70,650 110,430
Total direot ocosts 4,259,980 3,171,310 7,431,290
Shipping freight & Insuranoce 426,000 175,700 601,700
Engireering & Inspootion 255,510 470,520 726,030
Contingenoies 491,910 381,760 873,670
Total Main System Bubstations 5,433,400 4,199,290 9,632,690
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ITEN FX CL($) TOTAL
ISOLATED SYSTEMS SUBBTATIONS
Planaltina do Parand 48,900 311,453 360,353
Cruzeiro do Oeste 30,810 222,076 252,886
Cascavel 18,750 157,882 176,632
Pato Branco - 30,810 213,469 244,279
Total direot coats 129,270 904,880 1,034,150
Shlyping, freight & Insurange 2,930 17,450 30,380
Tngineering & Inspecticen 8,000 87,900 95,000
Onatincanclon 14,270 101,005 115, 275
Totul Inolated Bystems Substations 164,470 1,111,235 1,275,705
MAIE THAUITSSTON SYSTEM
220KV
1 115 W Kavantes~Figueira
1 circuit 636 MCM, dble cirouit
towers 240,120.. 1,610,000 1,850,120
TR 120 km Flgueira-Apucarana = 1 circuit
636 MCM 250,560 1,316,880 1,567,440
T 85 km Capivari-Cachoeira-~Campo Comprido
? circuit 636MCM common towers 288,660 1,341,300 1,629,960
66KV .
T4 20 Jm Campo Comprido-Atuba, 397.5 MCM
double circuit common towers 45,080 185,080 233,160
T4 16 km Atuba-Sio Jos§ 297.5 MCM double '
circuit common towers 40,572 16,072 209,844
"6 20 km Campo Comprido-SZo Jou§ 397.5 MCM
double circuit commou towers 45,080 185,080 233,160
™ 2 km  Campo Comprido-Rio Branco Sul 2/0
sirgle oircuit 13,328 167,212 120,540
™ 83 km Irati-Guarapuava 266.8 MCM
singlo circuit 64,740 324,302 389,042
T 60 km Atuba-Morretes 266.8 MCM single
oirouit 46,800 234,240 281,040
T10 40 km Capivari-Cachoeira-~Morretes 297.5
MCM gingle cirouit 45,080 183,080 233,160
Total direct oost 1,080,020 5,667,446 6,747,466
 Shipping, frelght & Insurance 80,630 100,729 181,359
Enginoering & Inspection 268,000 14,750 n82,750
Coniingenoies 118,700 611, 600 730,300
Total Main Line Transmission 1,547,350 6,394,525 17,941,875
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ITEM X CL($) TOTAL
ISOLATED SYSTEMS TRANSMISSION
33 KV, 1/0 Single Uni%
A1 170 km Planaltins do Parand 15,470 314,500 329,970
2 215 km Cruzeiro do Qeste 19,565 397,750 417,315
B} 90 km Cascavel 8,190 166,500 174,690
Es 1%9 ka Pnato Branco 14,105 286,750 200,855
Total direot oost 7,330 1,165,500 1,222,830
Siipping, froight & Inmsurance 3,150 37,800 40, 150
Enpgineoring 8 Tnspection 14,000 110,250 124,250
sembingoneion , 6,3C0 113,400 __ 119.704
Totn? isolated systems tramomission 80,780 1,426,950 1,407,730
SUKMARY :
Dispe) Plants 3,960,000 470,600 4,430,000
Main System Substations 5,433,400 4,199,290 9,63_2,690
lnolnted Dystems Substations 164,470 1,111,235 1,275,705
¥ain Transmissaion System 1,547,350 6,374,525 7,941,875
fnojated 3yotems Tranomission 80,780 1,426,950 1,507,730
fiministrntion and Ueneral Supervision - 200,000 200,000

11,186,000

13,802,050 24,988,000
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S _ ! . '
o T 110 220 ¥V /Circuid 1 K 220 KV/Cirouit
Unit of Construction 1 3,000 X Diesel 633 LU 636 LCM Double Cirocuit Towers
Item FX LC Total M= nc Total X ILC Total
Equipment 330,000 8,000 338,000
Struocture & Storage - 22,000 22,000

Alumirmum ingot, steel
core, high strength )
steel ocable - 2,088 - 2,088 2,088 - 2,088

Hardware, insulators,
structures, cabls

fabrication, labor - 10,974 10,574 - 14,000 14,000
Shipping, Freight & . ’
Insurance 30,000 6,000 36,000 147 185 332 147 243 390
Engineering & Inspection 6,000 6,000 12,000 - 145 145 - 175 175
Contingenciss 30,000 5,000 35,000 216 1,120 1,330 210 1,430 1,640
Total Cost per Unit 396,000 47,000 443,000 2,445 12,424 14,359 2,445 15,848 18,293
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Unit of
Construction

1 Km 220 KV 2 Circuit
636 uCLY, ACSR,

Common Towers

vy

a

£C2R

1 XX 66 KV
2/0 ACSR

1 K 33 KV
1/0 ACSR

Ttem X

LC

Total

Total

Total FX

LC

Total FX

—IC___ Total

Equipment

Structure and
Storage
Aluminum ingot,
steel core,
high strength
steel cablse
Hardwars, in-
sulators,
structures,
cable fatrica-
tion, labor -

Shipping, Frei
ght, insurance

Eng, and in-
spection -

Contingencies 420

TOTAL Cost
per Unit

3,936

276

4,632

15,780

302

175
1,630

17,887

3,936

15,780
578

175
2,050

22,519

1,127

80

114

1,321

1,127 1780

4,702 4,702 -

_104- 184 55

84

919

3,504,

70

96

454

‘13534

180 476
3,904 -
125 35

96 -~
543 50

5,453 561

3,829

60

96
403

4,388

476

3,829
95

96
453

4,949 108 2,145

91 91

- 1,850 1,850

7 55 62

- 60
10 180

60
190

2,253

¢ aded

‘on Ivaruxd
III XNV



COST ESTIMATE SUGGESTED TRAINING PROGRAM

A DETERMINATION OF EXTENT OF TRAINING PROORAM

1 - Roview and analyzo oporation and maintenance
program for present and future system requirements,

2 - Eotablish comprehensive training program in all
lovels of operation and maintenance organization,

3 - Prapare training manyals and procedures,

1 Utility operating dept, ohief
(3~4 months + expenses)

ANNEX 11T
Exhibit 4D

% 12 000

I TENTAYIVE QUTLINE
TRAINING PROGRAM

1 - Training of key personnel from various levels of
Copel's division in U,S, public utilities (TVA,
Bureau, otc, )

10 men at § 1200 round trip 8 12 000
Travel & living expenses '
10 men at average $ 800/mo

5 months - _$ 40 poo

2 ~ Training Instructors, U,S, for

18 months $ 5 500 x 18 99 000
11 000

$
2 Rd trips, travel §$ 5 500 x 2 $
TOTAL B

$ 52 000

~$110 000
8162 000

S ———————t——

BUDGET ESTIMATE TRAINING

r $174 000
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COST EST:MATE - TOTAL AID PROJECT
IMPORTED EQUIPMENT AND MATERIAL
Item Quantity Cost (US$)
1 - Aluminum ingots for fabrication of ACSR cables 1775 058 kg 887 529
oi the following sizes: 636 MCM; 397, 5 MCM
266.8 MCM; 2/0; 1/0
2 - Steel cables, extra high strength (NS) for Item 1
9.27 mm dia (for 636 MCM) 960 km 107 936
6.00 mm dia {for 266, 8 MCM) 429 km 17 875
8. 76 muy. dia (for 397.5 MCM) 468 km 29 172
3.78 mm dia (for 2/0) 84km 1 764
2. 67 mm dia {for 1/0) 1 890 km 10 080
3 - Steel cable, extra high strength (NS) for
ghielding wire
2/8 ' {ior 220 kv Lines) 640 km| 60 280
5/18" (for 66 kv Lines) 327 km 13 670
4 - Steel cable, Slemens Martin grade, 3/8" for
i coantar poilsge 47 km 9 044
5 - Cirvenit Breaker, 220 kv 18 ea| 1530000
Cow -~ idireudit Breaker, 132 kv ¢ ea 210 000
' 7 - Disconnecting Switch, 220 kv 38 ea 512 130
' & - Disconnecting Switch with earthing contact 220 kv 9 ea 166 500
% - Dlgconnecting Switch, 132 kv 18 ea 76 320
P s Vdvownaing Switeh, 132 kv 2 ca 5220
i i1 - dghining Arrester, 220 kv 45 ez | 125 040
| 1% - Tightning Arrester, 132 kv 18 ea | 29 520
12 - Ligh'ning Arrester, 66 kv 66 ea ; 59 400
‘14 - Lightning Arrester, 33 kv 207 ea 77 130
1% - Lightning Arrester,13.2 kv 57 ea 12 540
|16 - Clacacitive Potential device 220 kv 42 ea | 120 100
| 17 - Zoupling Capacitor 132 kv 6 6 900
{5 - Coupling Capacitor 66 kv 30 21 000
, 1% - Control Switchboard 59 ea 390 000
| 20 - (lontrol Cubicle 76 ea 68 400
‘21 - Carrier Equipment 21 ea 210 000
f 22 - Syuchronous Condenser & auxiliary equip 30MVAR 1 ea 715 000
23 - Diesel Units, 3 000 kv 10 ea |3 300 000
24 - Miscellaneous Equipment . 54 0090
| TOTAL , 8 826 6500
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IECo CONSULTING ENGINEERING SERVICES AND
Cia, Internaoional STUDIES PERFORMED IN THE Preparation of
Feasibility Report of COPEL's 5~Yr Power
System Expansion Program

Duration of Speoifio Services June 1964 to October 1964 5 months

Follow-up Nov, 1964 to Dee, 1964 _2 months
T months
Time spent on Projeot Specialized 862 hours
: Gon, Enginoerin,: 3,423 houra
TOTAL 4,285 hours

The wvorvices performod were
A - GENERAL
1 - fngembly of aveilabloe statistics within COPEL organization

2 = Gathoring statistics and infofmation from federal stato agencies
ond other utility companies

3 ~ Inapection of principal pubstation and transmission 1ines

A - Goreral roview of major generating plants Capivari--Co:hoeira,
Chavantes, Curitiba Emergency Diesel Plant, Salto CGrande
i,E, Plant, etc,

B -~ SPECIFIC

1 - Nestudy of powrr market, using existing studies and determining
principal parametors, - Subdivision of COPEL's systen uron
into 11 market aroas, - Establishing rational grovth data, -
Comparison with neighboring arcas asg investigated by the CANAMBRA
Miseion,

2 - Engineering and techniocal review of syntom interconnection angd
adequacy of design including

—~ roview and soloction of most suitable transmission ang
subtranomission voltageo
~ review of already adopted design oriteria for adequacy
- establishing oonstruotion sohedule
= projeotion of system requirement to 1970 in speoifio terms
' and to 1975 in general torms,



3 = Economic analysis in dividing the COPEL expansion system into
logiocal components for AID financing and COPEL's self-financed
construction expenditures, including .

-~ proparation of dotailed material and equipment listing

- review of manmufacturing facilities in Brasil

- breakdown for imported oomponenta and looally available
materials

- cost estimating of system expansion based on current
prioces

- cost ostimating of current production costs

4 - Preparation of & oomprehaneivo bound report of 140 pages, 20
oxhibits,
Additional information as requested by AID program officers
and englineers,
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CHAPTER X

FINANCIAL PROJECTION

10.1 ~ GENERAL

An attempt has been made to estimate the financial relation-
ships of COPEL for the next ten years. ‘I'he resvits of thig fi-
nancial forecast are presented in Tables }-i and X-2, at-
rached.

ft has been necessary in the analysis to make many &s8umy -
tions of general economic and financial nature as well as on
gpecific conditions related to COPEL, and the proposed elec-
trification program. These assumptions have been made pri-
marily on a judgement basis for the purpose of obtaining area
sonably realistic view of the financial development of COFEL
during the forecast period. '

Many of the problems of the forecast are caused by the ciremg
depreciation of the Brazilian currency which has occured :in
the past and is continuing at the present. This trend will pPro-
bably continue also in the immediate future, but it will be oure
speculation to make any predictions of what will bappen thrcugh
the entire 10 years period. It was therefore docided to base
the forecas. un a theoretical condition of no inflation and to cx-
presa all estimates in US Dollars. This procedure eliminates
some of the problems, but it alse creates new ones as will be
digcusaed later in the chapter. However, it places the fore-
cast on a firm basis and facilitates a more realistic evaluation
of the program. .

Another general assumption which has been made is that deve-
lopments beyond the proposed program have not been included
in the forecast. This assumption imposes limits on the in-
come from sale of energy and operation costs during the last
few years of the forecast period. However, the main effect on
the forecast is that no expenses on new construction, nor funds
from outside Bour ces, have been included following the com-
pletion of the program. B

.
[N}
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The forecast has been develope in five major parts, A through
E. Part A, designated "Earnings from Operations', deals with
COPEL's income and expenses from all of theiroperations
Part B, designated "Sources of Funds" show the total .funds
which are expected to be uvailable each year. Part C isg desig-
nated "Use of Funds" and shows the estimated construction ex-
penditures, debt service, and other expenditures such as pay -
ment of shares In other Companies. A comparinon between the
totul "Sources of Funds" and the total "Use of Funds", which in-
dicate the ability of COPEL to pay for the program, is included
st the end of Fet C. Part D, designated "Cagh Flow'", ‘shows
tiie carh balance at the end of each Year. Finally, Part E, de-
signated '"Balance Sheet" shows the COPEL assets and liabl -
lities at the end of each year,

EARNINGS RO OPERATIONS

“ Revenue - The major source of income for COPEL is the sale of

electric power and energy. A portion of their total sales is to
other concessionaires and will be sold at a lower rate tian the
remainder which will be sold directly to the consumers,

An estimate has been made of the energy sales during the 10
year period 1964 through 1973 on the basis of the estimated de-
mand aad the available COPEL generating capacity, incJuding
ptirchrsed power, -

Totz1 losses were assumed to be IS5 percoen:
for cuevpy sold retail and 7,5 percent for energy sold whols-
naie, A reduction in total sBales were also assumed,becausge the
distribution systers will take some time to be developed Dully
with the result that only a portion of the potential market in o
specific area can be reached, These reductions in sales of ¢ -
nerpy due to limited distribution systems were assumed to be
15 pervcent in 1964, 1965 and 1966; 10 percent in 1967 and 1969;
and 5 percent during the remaining four years of the period.The
estimatcd total pales of energy for the main System and for the
Isolated Systems are shown under A.1 in the forccast, Energy
sold wholesale hag been estimated to average about 40 percent
of the total COPEL energy sales in the Main System.

The sales price of energy will vary from year to year depending
on the sources of supply, During the first few years there will
be a multitude of BoMirces, some new and some old, and it iy
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The cost of energy from new Diesel Units was assumed to be
applicable also to COPEL's production from their own existing
plants to the purchased power from UTELFA and SOTELCA. .
The cost of energy produced at Xavantes was assumed to be ap-
plicable to all energy purchased from USELPA. This method
results in higher sales prices during the first few years of the
forecast period, as compared to the actual sales prices based
on existing laws. However, operating costs are also estimated
to be correspondingly higher so that the nct result in the fore -
cast is considered to be reasonable accurste and will pro-
vide a realistic basis for evaluation of the economics of the
overall program. Estimates of average sales price of energy
was made for each year of the program period based on the a-
mounts of energy purchased and produced frern the varjous
gources ot supply, and including the cost of trarsmission and
distribution, which were estimated to be thrce US Mills and ten
Mills per kilowatt-hour, respectively. Distrilmiion costs were
not included in the price of energy sold wholegsaie. The basic
price of energy produced by a new Diesel plant was estimated
to hc between 20 and 25 Wills per kilowatt-hour depending on
the load factor and the year of operation. Energy from Xavan-
tes was estimated to cost 17 Mills in 1969 and 15 Millsin 1973,
whereas energy from Capivari-Cachoeira was estimated to
cost 12 Mills in 1969 and nine Mills in 1973, when 0ll  four
units were assumed (o be in operation, These rejatively high

costs are the result of the high annual capital charc¢es which
have becn estimated In accordance with the present laws as
digcussed above. The average estimated sales price: Ss1 the
Main System and the Isolated Systems are shown und=:* A.2 in

the forecast, The total revenue from sales of energy it gshown
under A, 3,

COPEL will have considerable investments in the Xavantes and
Capivari-Cachoeira power plants when they are completed., A
return of five percent of these investments has been assumed
a8 other income during the last four years of the program pe -~
riod.

COST OF OPERATIONS

The total cost of COPEL's operaiions has been divided into
three major components for the purposes of this forecast:
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1 - Purchases of Energy .

2 - Fuel Costs

3 - All other Operation and Maintenance, and General Ad-
ministration

The first two components were easily obtained from the esti-
mates of sale of energy as discussed above. The third com -

ponent has been estimated primarily on a judgement baais

uging information on historic cost and antic ipated future
growth of the company as a guide. No attempt was made to es-
timate thege general operating costs in detail, because future
costs will depend on many factors which can not e reasonably
forcseen at this time, The total operating costs have been
shown under A, 6 in the forecast.

A depreciation allowance estimated at five percent of the value

of 1iie fixed assets in operation has been included as an opera-

tion cxpense. The value of the fixed assets were obtained from
COPEL's Balance Sheet for 1963 and to which were added in -
vestments in the project features which were assumec to be
completed and place ] in operation in accordance with the cong-
truction schedules.

No taxes were included in the analysis since COPEL is egsen -
tially a government operation. .
The estimates show that COPEL will have a reasonable profit
from operations in all years as shown under A.9 in the fore -
cast. These profits will be considerably reduced, however, if
interest payments on long-term debts are considered as an o -
peraiing expense, as shown under A.11 and A.13, which indi ~
cate that COPEL may incur a slight loss in 1965 and again in
1568 when interest on long-term debt is included.

SOURCES OF FUNDS

Generalthe sources of funds for the construction proposed in
the program period will come from four main sources:

1 - COPEL's profit from operations and depreéiation allow-
ances. . ’
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2 - Government of Parand

3 - Federal Government

4 - AID Loan proposed herein
The profit from operations and the depreciation allowances
have been estimated under "Earnings from Operations', and

need no further elaboration,

Government of Parand - The funds from the Government of

Parana are obtained from general sales taxesand are provided
in two ways:

1 - As increases in paid-in share capital ar.
2 - As loans provided by CODEPAR.

The increases in share capilal come from the State Electri-
fication Fund as provided for by Law No. 1384 of November 10,
1¥53 and Decree No.1412 of March 26, 1956. Law No. 1384
provides that the Electrification Fund shall receive 10 per-
cent of the total revenue from the Sales Tax in Parana, and
Decree No.'412 designates COPEL as the sole beneficiary of
the Fund.

CODEPAR administrates the Economic Development Funid of
Parana which was instituted by law No. 4529 of January 12,
1962. The I'und obtains its capital from a special two percent
Sales Tax. The portion of the funds designated for electric
power developments, and made available to COPEL as loans,
is expected to be about 30 percent during the program period.

Both of the State contributions obtain their funds from taxes
on sales and contribute approximately equal amounts to
COPEL. The total income from the norms! sales tax,which is
the basis for the Electrification Fund, has averaged about
US $ 40 000 000 during the last few years, increasing at a
rate of about five percent per year, However, the tax on cof-
fee sales constitutes a large portion of the total tax which re-
sults in some variations from one year to the next depending
on the coffee crop in each year. The sales tax this year is es-
timated to be about 15 percent less than normal, because of
the frost which occurred in 1962, It is anticipated that the
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total revenue from Sales Tax during the five year program pe -
riod will be between US$ 40 000 000 and US$50 000 000 per
year. The increase in the COPEL share capital from the Elec-
trification Fund was accordingly assumed to be the equivalent
of US$ 4 200 000 in 1965, increasing toc US$ 5 000 000 in 1969, _
Funds provided with loans from CODEPAR have been included
with similar amounts. These values are comparablz with the
amounts proposed for the electrification of Parana in the Inves-
ment Plan 1963-65, as shown in the "Alliance for Progress Re -
port' of May 1963 (3, page 1/20.

Federal Government - The funde from the Federa': Government
will be provided from two sources.

1 - the Federal Budget and
2 - the Unity Tax (Imposto Umico).

The funds from the Federal Budget are made available as share
capital in COPEL by the Miuistry of {fines and Energy, mostly
for the purpose of construction of specific projects. COPEL has
previously not received any funds in this manner but it is ex-
pected that the equivalent of US$ 1.560 090 will be received in
1364, one half of which is earmarked for the construction cf the
Ponta -Grossa Campo Comprido transmission line and the re-
mainder for various regional systems and the Salto Grande do
lguagu power plant. It i anticipated that the equivalent of US $§
1 000 000 will be made available from the Federal Budget each
yeavr on a similar basis.

'The Unity Tax is a special tax on the sales of electric energy in
Brazil in accordance with Law N? 4156 of November 1962. The
funds thus obtained are to be used for power development in Bra-
zil. The Government of Parana receives about 2 percent of
total tax collected, and the entire amount is made available to
COPEL as increase in share capital. It is estimated that the
funds available from this source will amount to about US _§
650 000 in 1964, anA that they will increase by about tenpercent
each year as a result of general increases in the sale of elec-
tric energy.

The funds provided by the State and Federal Governments will

be used entirely for projects in the program proposed herein
during the two first years, 1965 and 1966, Starting with1967 it
will be necessary, however, for COPEL to invest in new
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projects to be completed between 1970 and 1875 as discussed
previously. Ten percent of the funds available from the above
sources have been assumed used for such other developments
in 1967, 25 percent in 1968, and 50 percent in 1969. From
1970 and there-after no specia! funds will be necessary for
the present program.

AID Loan - The loan from AID applied for herein has been asg-
sumed available in accordance with the required expenditure
for construction. A disbursement schedule for this loan shown
in Table X -2, has been worked out on the basis of the cost es -
timates in Chapler VIII and the construction schedules in Chap-
ter VII. The loan includes interest during an ascumed three -
year grace period, estimated on the basis of 5-1/2 percent an-
nual raie. Thedge estimated yearly disbursementr have beenin-
cind~d alsv under Sources of Funds in the forecast.

Other Sources - COPEL may receive funds from other sour -
ces but they will be of minor importance as compared to
those mentioned and have not been included intheforecast.
Funds to the equivalent of US $ 15 000 000 from Federal re-
sources are anticipated to be provided by ELETROBRAS 'and
other government agencies for the construction of Capivar: -
Cachoeira but these funds will be Invested as shares in ELE -
TROCAP and have therefor not been considered herein.

USE OF FUNDS
Construction Expenditure - The construction expenditure, as
shown under C.18 in the forecast, has been determined for
each year of the Program period on the basis of the detailed
estimates and the construction schedules presented herein,
Interest during construction was not included except as in-
terest during the grace period in the case of theproposed
AID loan. A large portion of the financing will be provided
by increased share capital for which no interest is charged,
and with respect to the Joans from CODEPAR, interest pay-
ments have been agsumed to start the next year and are thus
included in the debt service, essentially.

.2 - Debt Service - The debt service for the proposed AID loanhas

been estimated on the basis of 5-1/2 percent annual interest
rate and 20 years amortization period, to be paid in equal in-
stallements each year. The total loan has been estimated to be
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US$ 12 186 000 including US$ 1 000 000 to cover interest during
the grace period. The estimated yearly payments are shown under
C. 22 in the forecast.

The current loans from CODEPAR, GERCA, and BNDE are con-
tracted at annual interest rates of about ten percent, and amor -
tization periods of five to seven years. These apparently severe
terms are a result of the high rate of inflation which has occurred
in recent years and which ig likely to continue for some time .
For this reason, the loans are in fact very cheap, since COPEL
will repay with currency which has only a fraction of the value of
what was received. Since the present forecast is based on no in-
f1ation during the prograru period, it is more or lege impossible to
make a true forecast for the repayments of these Juans. It was
weresore decided, as a reasonable approximation, ‘o treat these
loans as government loana, provided at low interes: rate and a
Youn ~uoartizetion period.  All of these loans, and the anticipated
n2w loans from CODEPAR, were accordingly assumed 1o be pro-
vided on the following terms: Interest rate - three percent per
&7 grace period - one year, and amortization period - 20years.
The estimated debt service for these loans are shown uncer C.22
10 the forecaant.

Other [f}‘.\ipigrlditure_a - COPEL has certain obligations in respect to
the financing of the Xavantes and the Capivari-Cachoeira Projects,
and intends to contribute congiderable amounts to the share capital
of USEI.PA and ELETROCAP during the program pericd. In the
forecast has been included a total equivalent of US$ 3 ggo GO0 ag
shares in USELPA and the equivalent of US$ 10 400 000 ac sirares
in ELETROCAP. Allthough these amounts are considered to be
ressonable and adequate, it is not possible to make an accurate
forecast of the requirements at this time, and Bgome adjustments
are likely to occur during the program period. It is expected,
however, that thege adjustments will not be of major proportions.

Balance of Funds - The overall balance between sources and use
of funds is shown under C. 23 in the forecast for each year in the
Program period. The general conclusion is that COPEL, will have
sufficient funds to carry out the Program with the help provided
by the proposed AID loan. One Yyear, 1965, shows a deficit equiva-
lent to about US$ 3 260 000 but this can be compensated by transfer
of funds from 1964 which has an estimated surplus of US$3 200 000
The reason for the surplus this year is that new projects have
been delayed because of shortage of material and equipment which
must be imported. '
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COPEL SHAREHOLDERS A OF SEPTEMBER 1964

NAME NUMBER OF SHARES ;‘\g/écgléNT
ORDINARY [PREFERENCE r$
Governo do Estado do Parana 4 785 894 2 996 500 | 7 792 394
Flausino Mendes da Silva 2 . 2
Pedro Viriato Parigot de Souza 6 - 6
Celso Augusto Frazao Guimaraes 48 - 48
i Rubengs Requiao 6 - 6
1.+ 2odoipho Cavalcanti de Albuquerque F° 1 - 1
; ean Schulman 2 - 2
! Alcides Munhoz Jr. 2 . - 2
Mareiel Maciel 5 ~ 5
| Frederico Julio Reginatto 6’ - 6
iuiv Roberio de Abreu Munhoz 4 - 4
Mauricio Schulman 8 - 8
He o Voanderley 2 - 2
Prefeitura Municipal de Mandaguari - 4 000 4 000

| Superintendencia do Plano de Valorizagao

Liconomica da Regiao Fronteira Sudoeste
do Pais - 165 500 165 500
Banco Comercial do Parana S.A. - 38 000 38 000
{ Antonio Ernesto Camargo Vanderley 13 - 13
Gabriel Antonio Henké Neiva de Lima 1 - 1
4 796 000 3 204 000 8 000 000

3
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Parands Revanues from the Sales, Consignment and Transaotions Tax,
‘ 1953~1964, in current and 1964 prices.

(in miliions of cruzeiroa)

Revenues General
1964 Prices Index of
% Prices
Years Current Prices | Amountia change| 1964:100
1953 740.0 20.421.3 - 3.6
1954 982,6 21,361.8 4.6 4.6
1955 1,360.0 25-371.3 18.8 5t
1956 1,669.2 26,037.6 2.6 6.4
1957 2,124.4 29.036.9 . 11.5 7.3
1958 2,767.2 33,363.4 14,9 8.3
' 1959 4,748.0 41.484.8 24.3 11.4
1960 7,193.1 48.796.3 | i7.6 14.7
1961 11,937.9 58.963.3 20.8 20.2
1962 21,290,0 69.317.9 17.6 30.7
1963 30.638.5 57.428.9 | ~17.2 53.3
1964 n.a. 68.857.3 19.¢ 100.0
1965 82.559.9 | 19.9
1966 98.989.3 19.9
1967 118,688.2 15.¢ f
1968 142.307.2 19.9

Sourcen: Sales Tax: IBGE's Anufrios Estatisticos

Govornor's Messages of 1963 and 1964,

on the basis of 19.9%

the 19,9%

oonatant prioces over the
November 1964,

Cor,Econ8mioca,

inorease per year
reprosents the average percent
period 1953-1962,

} 1962 and 1963, State
Projection for 1964 tnrough 1968
over ihe preoceeding year, where
ual inorease of Salss tax in

Uoneral Index of Pricen:




ANNEX IV

EXHIBIT 3, Page !
'PRINCIPAL POWER SYSTEMS IN PARANA |

[~ 1 3 ¢- -1

-Start of Principal | Type Present

: Abbrevi- Operation Area of of Capacity

Company or Concesslonaire .ation {Approx.) Operation Oper. ., kW
Companhia Farqa e Luz do

Parana CFLP 1928 Curitiba P.U. 148,500
Companhia Payanaense de

Energia Eletrica COPEL 1955 COPEL P.U. 21,500
Companhla Prada de Ele- . _

cricidade PRADA 1930 Ponrica Grossa P.U, 3,600
Depmrtmnento‘de ﬁguas e

merszia Klétrica DAEF 1948 COPEL P.U, 6,200
eina Peemo-imittrica de ‘

Sl dea UTELPA 1964 Ponta Crossa P.U. 20,000
anrgu& flatrica Alexandre Unigo da

Sehlenm SCHLEMM 1830 Vitoria P.U. 2,100
Centrals Elétricas de :

Santa Catarina CELESC /1 1955 Rio Negro P.U. 7,500
Companrhia Farqa e Luz de '

Tratd FLI 1938 Irati °.U. 1,500
Companhia Farqa e Luz do

Desle CFL-OESTE 1954 Guarapuava P, U, 2,600
Comp~nhla de Cimento CIMENTO

2oetland Hlo Branco RB 1948 Fdo Branco  Ind. 6, 400
fiede Perrovidria Federal RFF 1961 Railrd.11,700
Indistrias Reunidas Fran- Antonina e

clsco Matarazzo IRFM 1930 Jaguariaiva 1Ind, 3,500
Indlstrias Klabin do Paranf '

de Celulose S.A. KLABIN 1948 Monte Alegre Ind. 37,000
Indlstriac Brasileiras

de Papel IBP 1942 Arapot{ Ind. _ 2,900

SUB-TOTAL
175,000

/1 Santa Catarina Company P.U. - Public Utility

Ind, - Industrial
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ANNEX IV
EXHIBIT é, Pagc

Page 2.
_ Start of Principal Type Present;
Abbrevi- Operation Area of of Capacilty
tompany or Concessionaire ation igpprox.) Operation Oper. kv

Emprésa Elétrica de
Londrina

Companhia Hidro-El&trica
de Faranapanema

Obtnor

SUB-TOTAL FROM PAGE l. seeeseee 175,000

LONDRINA 1941 Londrina = P.U, 9,700

PARANA- |

PANEMA /2 1930 Northeast P.U, 4,200
20,000

TOTAL sseeceeeeo 208,400

_smmEmTesrnam

[ p——

/2 Sao Paulo Company






(ii)

UNCLASSTFIED
ANNEX V, Page 2af 2

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

(a) all interest immediately upon receipt subject to
Government's right to retain all payments in excess
of one (1) percent per annum during a grace period
of not to exceed ten (10) years from the first dis-
bursement under the loan ("Government grace period")
and all payments in excess of two and one-half
(2-1/2) percent per annum thereafter.

(b) principal within forty (LO) Years, including the
Government grace period.

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

of principal.

2. Other Terms and Conditions:

1.

Equipment, materials, and services (except Marine Insurance)
financed under the loan shall be procured from the United
States of America.

The loan shall be guaranteed by Government..

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

Administrator

Date

UNCLASSIFIED





