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MEMORANDJM FOR THE DEVELOPMENT LOAN COMMIfTTEE 

SUBJECT: Brazil - COPEL (Electric Power System) 

Attached for your review are the recommendations for 
authorization of a loan in an amount not to exceed $12,200,000 
to the Companhia Par'anaense de Energia Eletrica, COPEL,to assist 
in financing the U. S. dollar cost of electrical equipment and 
material, engineering services and technical assistance and
 
training for the following purposes: (1) to expand and improve
 
electrical generating and transmission systems in the State of
 
Parana, and (2) to assist in establishing a training program in
 
utility operations and maintenance, and in improving cost control
 
and accounting procedures.
 

This loan proposal is scheduled for consideration by the
 
Development Loan Staff Committee at its meeting on February 24, 1965. 

Helen E. Nelson
 
Secretary
 
Development Loan Committee
 

Attachments:
 
Summary and Recommendations 
Project Analysis
 
Annexes I-V
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COPEL - Power R ano:1on for the State of Parang 

I.Sunmna]_md Recommendations 

1.01 1. 
 Tho Borrower: Companhia Paranaense de Energia7
El~trioa (COPEL) . T-e..pit'!-" oorporabion, with majority govern­
ment participation, engmged In the production, distribution, and sale 
of electric energy in the State of Paranit 
 It is also an instrument

of the state government in the planng, ooordination, and implemen­
tation of electric power devoi.pjjonm within the State. The loan will

be guaranteed by [,' 
 owrnwnt of irazil (Ministry of Finance). 

1.02 2. I oun I ., 

1.03 3 . ,u.v._r..,.1.-,oan: 'the purpose of the loan is to
assist in financing tho ;c.i ayu[:hange costs of electrical equipment

and material.? eng inoo'. suo'., 0cos, .uid technical assistance and
training nocausaary (I) t;) ... d sind improve the generation and trans­
missi:Ir) system, "main L:utom"; in the northern and eastern part ofthe State of Parant , (2) to e:puind and improve the generation and trans­
mission facilities of fivo ioolated oloctric power system in the 
western part of tho S Gato of Pa-vani, and (3) to assist in establishing 
a training procrami. 
 utiJ ity operattionn, and maintenanco, and in

improving cost control. n:lacoount:Incl" procedures.
 

1.04 4. Thi.r1)on.j and 23acLp,,ound of the Overall Program: Most
 
of the electrio power inParan7Fis distributed by a variety of isolated

private conoess:ionairos which serve limited areas 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 Governmont, through COPEL, has taken the leadership with
 
respect to planning and coorcdlinatlon of the various power systems.
COPEL policy as outlined in this plan is to replace most of the ex­
isting 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., 
 The program has already been initiateI; the

Xavantes and Capivarf-Ca-hoeira plants are under construction and
 
several smaller hydro projects and transmission lines have been com­pleted and others are in the construction stage. However, COPEL re­
quires external financing to complete the program.
 

1.05 5. 
 The Overall Program: 
 The overall program consists of

the expansion and modernization of the power system in the State ofParand over a five year period ending in 1970. The program includes:
 

I' . 
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1.07 7. Financial Plan, The total cost of COPEL's expansitn
 
program including the COPEL contribution to the Xavantes and Capivar 4-

Caohoeira projeots approximates $76 million* The total cost of the
 
project proposed herein in estimated at $25.5 million. Financing is
 
proposed an followst
 

(thousands of dollars) 

- As I, D1 COPEL Total
Foreign 

Exchange Costs Local Coots 

Diesel Units $ 3,960 S 470 S 4,430
Substations 5,434 4,199 9,633
Transmission Lines 1,279 
 6,395 70674
 
Isolated Systems 223 
 2,538 2,761

Engineering Services 
 290 200 --420_
 

Sub-totVl 11,186 13,802 24,988 
Training 175 
 175
 
Accounting Ji Managerial 

Services 
 50 
 .....50 

$ 11,411* $ 13,802 $ 25,213 

1.08 8. Feasibility Study: The Feasibility Peport on which this
 
paper is based was prepared for COPEL by International Engineering Company,

Inc., of San Francisco, California. An outline of thG procedures followed
 
by International Engineering in preparing this rerort 
is contained in
 
Annex III, Exhibit 7.
 

1.09 9. Other Free World Financing Clearanice hy Exporb-Import 

l',l obtnInr ,m FeIbIn 'nry26, 1965 (:;rw n rT1 3I). 

1.10 10. COCAP Approval wan given on June 1, 1964.
 

1.11 11. Statutor Criteriai All Applicable Statutory Criteria 
have been met with the exception of clearance from Ex-Im Bank. 

1.12 12. Rocommondationa, Authorization of a dollar loan to COPEL 
in an amount not to exceed $12.' million, the loan to be subject to the 
following terms and conditions. 

A. Terms
 

I, Amortization over a period of 20 years from the
 
date of the first disbursement.
 

2, Grace Period of five (5) years on repayment of 
principal. 

M The dl.T'rerencf ,ewcen the $1.1,40,000 and the $12,200,000 figures is 

sccount;ed for by the deferment of Interest during the construction period 
(as estimnfled by International Engineering). 
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3. Interest Rate to be 5-l/2% per annum on the dis­
bursed balance, and to be capitalized during the grace
 
period.
 

h.o 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 grnce period and 2-1/2% thereafter.
 

B. Conditions
 

1. Equipment, materlals, and services (except shipping

which shall be procured from the United Stntes, and Marine
 
Insurance) financed under the lonn shall be probured from 
the 'Jnited States of America. 

2. The loan shall be guaranteed by the Ministry of 
Fi.nance of the Government of rnzil. 

3- 1i loan sha.l be subject to such other terms 
and conditions as AoI.D. may deem advisable,. 

Project Committee:
 

loan Officer: DwifgJ; 1!'1ohnson, USAID/B
 
Engineer: C. Schultz, CD; W. Reed, POW, USAID/B

Economist: A. Theodorides, PP/Econ, USAID/B
 
legal Counsel: 1. M. Trubek, LA, JSAID/B
 

Approved: DDOM, W. A. Ellin
 
DOM, S. 11. Van Dyke 

Drafting Officers: D ,thnnon,C. Schultz, A. Theodorides
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II. Place of 'he Loan in the Pro!.ram 

2.01 - An ana!:;.:ti Ot thyo Brizilian economy shows both the need andthe opportunitX fo7* thO U1nited States to provide substantial support tothe stabilization civelopmenlt
Brazil. The r r 

, o programs of the present government ofov-njn which began life with inflation underminingthe eoon,, xcarg.,eT and T. r i.-Ai renarvee squandered, is making a concertedeffort to attac:', i,h, -:".Vi.aw of .l'. ation, to restart the process ofeconomic dev:, .l.. r.t on a oosd aand to institute vital economicand social v'efox.ij within the ftiimovork of a democratio nooiety. 

C.,02 - Thc, -nalyn.t of th-a economic situation indtcatea the areaswhich U.S. auitstan , s i i,,Od -')o Conctrp.te'. First of 
in 

all, assistanceis needed in nUpp)or: tip? ,'rn.2en.,'ogram'0!' to fight the inflationwhich has had u:h a :'ows vroio in ret.nrding economic development,contributing to Toewrriii b.,11 noo of prn.uint.: deficits and distortingp Ittoxil; Of Jiuve~. t. A,.h..... e. thin objoctyivo Is the need to helpBxazil m o , 'r.iolu,so , ofn payments difficultios, Second, thGai)alyri3 oho. 1L.:a 
of. Brazi iA. 

i iiv:, mont i neodod to Resist the economyAll.;;.. -.. bottlenecks£;,i't(tur'o Jiouesunry L;o rc(xi.GsLo 
rnd croati.ng the infrR­d8vfl.opn .o 

- 0 of t.u to:,,,a in wbich major inv smn(t can be applied togrf'LI.tiutlu 'c r:al,Iv, dv,'.ta ­ in the power aocl;or. lack of power is apxmci pa! r~cmc I!.u bh. doveJopmerit of Brazil. The GOB is cognizantof th 11 t Pain,n, 1113"'! out tbo poweor" sector as a recipient ofsnbut~;ni J I -a'voitmcT.1. (hot of t iotj.O proposed investment expenditureof Cr$5.A20,1[_) bilio in 1.965 and 1966, Cr$I,013,9 billion will be for9.eoriC poV.M!' TUC powCr seotor hes been comparatively well studied andfnvefjtmnnt In 4.hiO socotor in of high economic priority, making this soctorone in whlch AIDj-uvotmnrits in high priority prjocts would aubutantiallyasJi. .L hb; coonom:Lc c%~r)pmcl of Brn.l,oi 

2.,4 -A the rj'iooqUo;n analynii dorionotratee, the project underoo i'ra ton i. projoot which meets the above criteria. The projectis economiou'lly oot[n ] ,nd will make a oubstantial contribution to thenoonomio growth of one of the most rapidly growing states in Brazil. 

http:croati.ng
http:Conctrp.te
http:v'efox.ij
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III. Technical Analls ofthe o t
 

A. The Borrower - COPEL
 

3.01 -
The Companhia Paranaense de Energia (COPEL) is a
mixed capital corporation with majority participation (over 99%) by
the State of Parand. COPE was established on October 26, 1954, and
is now the major pover concessionalre in Parand, and operates as a state­wide company 3ngaged in the produo-tion, tistribution, and sale of
electric power. COP1L in iso an instrument of the Government of
Parar in the pl'mring, ooord.ination and implementation of electricpower develop, i1,L fo:.' the purpose of promoting economicthe g'owth ofthe 'Late. Tho historjv of COPEL shows that the company has boer,rapid ly expa:nding over tLo innt few years
corceasionalre in the e.tri: 

so that it is now the largest
[ower industry of Parand. COPEL's


nsr:at ng oapaoit, ,i iicreased from 4,400 KW in 1957 to 21,500 KWI1 63, and enor[< r ialoo have incre.aoeed from 9 million Kwh to 72.9rJJii.11'n theKwh foin; sama period. Private power companies were unable ,.p.ide 
h:; 5.iU because of inflation and restrictive rateOwn "(-,IL- h'u',ncothe integration of the many small privatelyn ,InodU £.y$ft, L.,, h oo)nidorod by the lack of coordination and0]ai n ; .. ti
alon ani
lysmall companies. It has therefore been
riocesuary f'or the Stato govornmoent to take an active part in thep-CodU~io .), di.t'.buti.on, and sale of electric power. COPEL fillst u i,iol ['o ;ho :SL;ato of Paran. As a result of its specialc.'oli~Mon"ip v;ith the S tate government and the vacuum left by the other
co.iosolonalco), 
COPEL Is now the largest concessionaire in Parang,
ard in not oi y opoa;-ing and expanding Its ownt distribution system,
but is al0o supplying power on a wholesale basis to a numl-er cf other
COYnonsionaires, and is the only company which has a positive programfor the .!.ntegration of all state power systems.
 

0, Organization 

COPEL's operations are carried out with a staff
of albout 780 of which 24/0 are administrative personnel, 146 technical
offico staff, 236 operat!.on and maintenance personnel and 158 con­stroion suporvisors. Overall direction and policy making is the
responsibility of the 
Board of Directors, composed of the following

memberso
 

Proident 
 Pedro Viriato Parigot de
 
Souze
 

Technical Direotor 
 - Maurioio Sohulman 

Administrative Director 
 - Gabriel A. N. Neiva de 
Lima 

Director - Jayme de Camargo Simoes
 

http:operat!.on
http:di.t'.buti.on
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A Chart showing the organization of the company is included as

Exhibit 1 of Annex II. 
 The decrees and statutes estr.blishing

COPEL as a oorporation aore included as Exhibit 2.
 

2. COPEL's-Cait to xeoute the Project and Oprate
oPwrtiity 

3.03 a E'eoution of the Proloct
 

Prom a review of the data made available in the
feasibility study, discussions with the Borroweris 
rjre .301ntativG and discussions with the Consulting
Engin.o! who propar-ed the feasibility study, it has
been determined. that COPAL has technicala staff which
is 6nthu, iiastio and wll trainedt but lacking in depth
and erprAiunoo, This staff however, with the assistance
and gL,:iidnnc of P qualified consulting firm, has the(IRI ;.I:v-t (t :eouile the project. A contract for the 
aerv:.<c, of ooqialified enginering firm will therefore 
be a ooridcition of this loano COPEL is now planning to 
contract for the services of International Engineering,
the firm which prepared the feasibility report for this 
project, International is one of several qualified U.S.
fVrmjs ;;hich .as extensive experience as a.power consultant 
,A, D-a zilI 

Jpration the3.04 b. of ystem' 

COPEL has operated as a power utility since 1955
 
and during this period has developed a core of experienced

personnel. 
During this period COPEL's operations have ex­
panded inai.y times. COPEL's managerial and operational

capacity 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
 
oparai.ions 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
 
maintain 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 control and accounting

procedures. COPEL at present has a formal training
 
program in operations and maintenance, but lacks an
 
on-the- ob training program. In regard to accounting
&nd cost oontrol .COPEL has plans to fully automate its
 

' /0 . 
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accounting and cost control systems on a computor system

being established by the state government.
 

To what extent 
COPEL will need external assistance in
meeting its growth requirements is not known. 
Therefore
 
included in the project 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 meet these requirements.. It is the
judgeraent of the project 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 process.
 

B. Backgound and Overall Propgam 

3.0';- .1. B-1r.; ground 
I, the State of Parand there has not been the
overall planning for electric power production and distribution facilities
as would be expected at this stage of development. The production of
power and its distribution has been accomplished by the utilities and
by industrial companios supplying themselves in their respective areas
but operating more or loss independently of each other. 
The expansion
and integration of these companies was retarded by restricted rate control
laws which made now 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 eastern area is about 115,000 KW while in the isolated
 systems of the southern and western areas about 20,000 KW of capacity


is inri.allod.
 

3.06 
There has not been until recently an opportunity for inte­gration 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 accomplished on a
limited basis. Also, substantial blocks of power have been brought
into the state from adjacent areas where a surplus of power exists

temporarily.
 

..
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3.07 As the first stop in overcoming the power deficiency in
 
Parand an overall state study wan made by COPEL in 1963 in which plans
 
were made for increasing the generating capacity in its own system from
 
the present 134 lVI to 400 MR by 1973, and to construct an extensive
 
transmission network tc take power to the many load centers in the
 
State. This study '-is been updated into the present plan which is
 
the basis of the proPow.ce loan. The feasibility report prepared by
 
COPEL, as assicod b,. Inteoi.national Engineering Co., presnnts a 
5-year program of expaujion and intogration of the systems in the
 
State, This feasibility- ktudy expands and brings up to date previous
 
COPEL reports whiC'L !1ognthor vith this study represent tangible
 
evidence of soun. pi].anning. Some of the wovk proposed in the plan has
 
already been starti.da The work to be financed with A.I.D. loan funds is
 
an intoral part c,.- he ovornll plan and must be completed so that the 
facl].itio)s a].:cldy .tarted will be effectively utilized. Long range 
planning is essential to a succocsful state-wide power complex 
needed Lo meo-; thc. r ->werrequirements as they develop throughout the 
Stat, and Count.rfy Thi. fatot has been recognized by the Government 
of Brazil whioh has requested funds from the United Nations Special 
Fund to assist in the financing of a long-range power study for all 
the soaWihrn area of Brazil of which the State of Parand is a part. 
When such a siudy is completed there will be an overall plan of power 
development for all of the central area of Brazil from the State of 
Minas Gerais to fihe southern borders of the country. The construction 
proposed in thi A,,D, firYzi.l projeot can readily be incorporated 
into a fuitur overall country program since the Parang plan is basically 
a subtransminsisn network required in any case. 

3,08 2. Overall Propram
 

"The projected COPEL system in 1970, upon completion 
of the present progrom is shown schematically on Exhibit 2, Annex III. 
The overall system is divided into two basic components, (1) a large 
interconnected sysltem serving the major markets in the eastern and 
northern part of the State, and (2) six isolated smaller systems 
seroving the western and southern part of the State. The large system 
is hereinafter referred to as the Main System. The six isolated 
systems are desitnatod after the major town in each systems
 

I - Planaltina do Parand
 
2.- Cruzeiro do Oeste
 
3 - Campo Mourao - Cianorte
 
4 - Cascavel
 
5 - r8z do Iguaru
 
6 - Pate Branco
 

I...
 

http:starti.da
http:proPow.ce
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3.09 
In addition to 	these systems, which cover all of the principal

towns in the COPEL area, are a number of small systems serving villages
and smaller towns. However, the expansion of these systeme will be 
primarily the responsibility of "theParand Department of Water and

Power (DARI,) and loosWl vuthorities, w'd is not considered part of this 
program.
 

3.10 	 a. MaiSj

The major elements of the Main sys'em are the


Xavantes and Capivari-.{aohooira power planta and a 220 kv

transmission network. 
The Xavantes power plant in located
in the northaas't corner of the State, on the Paranapanema
River, ihioh forms the border with Sao Paulo. This 400,000
kw projot.I.-urder construction by USELPA and is scheduled
 
for ono In 1.968 , COPEL has an agreement with USELPA 
to "rmy ,p to 40 paroent of the power produoedtr this plant.
Capivar,-4La.obottro. :t located in the southeastern part ofthe 1.-ats .but 60 kilometers northeast of Curitiba. This 
plant, which ultimately will have a capacity of 230,000 kw,

is being constructed by Central El6trica Capivari-Cachoeira

(ELYPROGAP), c 	 mixed capital company in which COPEL holds 
the majority of tho sharos. Tho first unitstwo are 
scheduled for installation in 1969 providing 115,000 kw by1.970. Tho :t:M; 	 betro unita will installed subsequently as 
neoedod 

3.11 	 The 220 kv transmission system will consist of a 
trunk l1no o:, ondlng from Xavutes to Papivari-Caohoeira. 
Tho llno is divided in four soctionsi 

Sl Xavanter .-Figueira, 115 km 
Figueira - Ponta Grossa, 133 km 

3 Ponta Grossa . Campo Comprido, 100 km 
Campo Comprido - Capivari Cachoeira, 85 km" 

3.12 	 b Isolated Systems 
Tho isolated systems in 1970 will have been developed

from expansions of' existing systems and will all be rather similar

in scope. 
 Their power supply will be provided by new diesel
 
units in addition to some existing plants. 
Their transmission
 
systems vrill consist of 33 kv feeder lines and distribution
 
lines of lower voltage except that the largest of these systems,

Campo Mour.o-Cianorte, will have three 66kv lines connecting
the Mourao I power plant and the towns of Cianorte, Campo Mourao, 
Mambored and Barbosa Ferras. 
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3.1 ar II Linei':At.e 
16MiSytm- AjD Prj ot 

atan85ese lines-(se Exhibit 1, Anne .'..aIajoonsis
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The substations in the main system are Complex to the extent
 
that they are utilized as seotionalizing stations as well as
 
step down substations to serve lines radiating from the load
 
center at diverse voltages. Complete one-line diagrams of
 
the transmission system and substation arrangements are in­
oluded in the feasibility report. A description of the sub­
stations in the main system is contained in Annex III,
 
Exhibit 3.
 

3.16 b. Main-System - Diesel Generators 

To-alleviate impeding power deficits in the
 
main system, before the new hydroelectric plants in the area
 
are 
completed, it is planned to install immediately 15,000 KW 
of the package type diesel electric generating units in the 
main syi3tom. load projections in the northern and eastern 
part of the state point up the urgent need for additional 
power in 1965 and 1966 before the Xavantes and Capivari-
Cachoeira projects are completed. The local projections also 
show that after these two hydroelectric 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
 
existing hydbroelectric 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 capacity that is relatively expensive and nof eing used. 
Since an early installation of the enetgenoy suppl is 
important, it vill be possible to indtall the firft of this 

--typ".enerating units within 6 to 7 mozths as compared to 
*! .14 t 1 i ths for a fixed diesel plant of the same capacity,

"\at a cost oM approximately $240.00 per KW of comparable


1~fl'edbapaoity as compared to the $147.00 per KW of capacity

of the packaged type units. Plans now call for installation
 
of 6,000 KW at Curitiba, 6,000 KW at MaringA and 3,000 KW
 
at Paranagud. As soon as power becomes available from the
 
hydroelectric plants now being built, these units will be
 
transferred to the isolated systems whose loads will have
 
increased by that time to the point where the additional
 
capacity will be needed. These transfers, as tentatively

proposed, are indicated in the construction schedule for
 
the isolated systems (Annex III Exhibit ,63).
 

3.17 2. Isolated Systems - A.I.D. ProJeot
 

The five areas of the isolated systems are designed
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as Planaltina do Paran, 
Oruzoiro do Oeste, Casoavel, Pato Branco and
F6z do Iguagii. The A.I,D. finaniced portion of the O0PEL 1970 system
includes the installation of 3;000 KW of package type diesel generating
units in each of t;he five areas. Each of the distribution systems, with

the exception of F. do Iguaqu, will be expanded by the constructionof 33 KV tra~':mission lines from their respective power sources.
The requird. 33 .V F3-p-down substations will nupply the 13.2 KV

distribution .- es Lozin, fInanoed outside this loan.
 

The isqgiatoUrlsy, e: nd power 1970n'iol in;ro by than is being
provided in Ihe ' . r; 3,k s of the construction program. It isp].iined to provid6 for those Thoreasos through the transfer of the5 000 (W of paclcgc -ypediesol generator units which are being

.i]od Jwm~nedjAtoi.y ln[ho malin system at Curitiba, MaringA and.I a'nULu, TheI rchduul'Ag of" those transfers is to be coordinatedwitlhbotht-l] ovaiJLCbilJly of power from the hydroelectric plants nowuvl.,or Oout:-rctiol. ,,.id tho ]on1 g-rowth in the isolated areas. Nod J...; .... 1. t nt ci ai.i. Li this planning since delayed completion
of he hydro cleotric plants or a faster rate of load growth than is now antinipated in the isolated areas can be compensated for by delayingrotirmenwL of existing old hydro and diesel generating equipment. Thisoob.odullng of t:ransfer of the units is shown in Annex III Exhibit 6B.J detailed description of each isolated system is contained in Annex 
III, Exhibit 3, 

3. Program for Improvement of the System's Operations
and Maintenance and the System's Accounting and
 
Mnagement Procedures 9
 

3.18 
 a. Operations and Maintenance
 

This portion of the project will consist of (1)
a survey by hh, consulting engineers or by a Public Utilities 
Specialist to review and analyze COPEL's operations and
maintenance program for present and future system require­
ments, and (2)on the basis of the above analysis to recommend
 
a program to assist COPEL to establish an adequate operations

and maintenance program to meet future requirements, to

establish a comprehensive training program in all levels of
operation and maintenance an 1to prepare procedural and
 
training manuals.
 

The extent of the training program will depend on the re­
commendations developed in the survey; however, the program

will consist of both a local training program to be carried
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circuit 88 KV line to the Londrina system. Although the Londrina
 
system is not inc'"ded directly 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 
Florestopoli aisno over its own 88KV line. The Capivari-Cachoeira hydro­
electric plant iii presently under oonsuruction by COPEL with the assistance. 
of an ID3 lon., Th . first two units having a combined capacity of 1]5 MW 
are scheduled for opo3ration in mid 1969. The Salto Grande do Iguagu,

to start as a run of the river plant, is being built by COPEL and is
 
expootod to be completed 1n late 1965 with a capacity of 14 MW. This
 
capacity can be inorcaod to 
150 MW in the future by the construction of 
a 30 motor high dam., Th Mourao I is a 6.5 MW hydroelectric plant which will 
be completed by C0OEL in early 1965 and will provide power to the 
p:'erLL( Oloutrica].ly J olated area around Campo Mourao. It is ex-

Puctod *tha-t n:oii he oomected to the main system within a
£".utom will 


yo,- m }cact. the area
fsw , WkA to in Campo Mourno will justify such
 
c'praec-tion..,
 

3,25 So 
 : .Lmajor sections of the 5-year plan are, by necessity,

already under con'truction to permit COPEL to meet immediate power
demando with power frtlom various sources. The construction of the
facilitio included. in this loan will coordinate with and compliment

the linuzi prosontiy in operation or being constructed. Consequently,

this Projuct provide components of the oonstiution program which
 
are essentlal for its successful completion and operation. The lines are
 
of good dosit-n and can be operated to transmit power at the most economic
 
,zaluo poonible. 

3.26 Wih sower being introduced into a system from many sources 
e.p in this case, it is not possible to allocate the costs of a specific
line in arriving at the cost of power delivered to a specific distribu­
.on point; rathor, the ost of all the transmission grid is shared by

all the oergy transmitted over the system. Using this concept it is
estlmatod that the transmission costs for the COPEL system will 
approximate 0,5 U.S. mils per KWH per Km of line.100 Assuming an 
avrerago tranomiosion of 200 Km the delivered cost of power will contain 
a transmission component of about 1 U.S. mil per KWH which compares

:favorably with US, oTporlence. 

3.27 The packaged diesel-electric generating plans are a proper
solution to tl'e need for immediate generating capacity in the main 
system. When the cheaper hydro-eleotric power becomes available 
then the packaged units can be easily moved to where they can be used
 
advantageously until cheaper sources of power are available.
 

.l. 0 
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3,28 In view of the type of service in which these packaged, type
 
generating units will be used any determination of a cost of power

would be of doubtTLl value. There are no other comparable sources of
 
generation in capsoities required Zor this Project which can be installel 
within the time liits and also have the advantage of mobility when 
no longer needed at a particular locations Since in each case of use on 
this Project the generation is of an omergenoy$ peaking or temporarybasti-f-imoreo eoilable these units are
 
id6dlly suitod to-the 
class of o rvi.cos, Utility experience in the 
U.S. has shown thin type of generation to be an economical choice in
 
such situations. Based on the experience in similar 
situations and making
allowances for differences in cost of fuel it is estimated that powe- from 
these units can be produced for about 4x per KWH, a reasonable figure.
It is estimated that eftor the lna'ge hydroelectric plants are operating 
the cost of power delivered to the load centers of the system will be
 
about lV (U.S.) por KI.. 

!, 't ikuievial d cquipment for the Project will be obtained
 
loy- , iL e extent it is avuilablo. However, large items of equip­
m1nit ,u;j 110 packaged diesel-eleotrio generators, circuit breakers,

high voJ.aeV seitch.ng and control equipment are not produced in Brazil
 
,nfl m: ,nso, quenie will be puchauod in the U.S. In additiony certain
 

c. )ImpO1vnu;u o items imanufaoi;urod in Brazil will be obtained in the
 
IL,,, m ajo.i, IJS. products being 
aluminum ingots and high strength
 
sjeo. cable, A list of the materials and equipment to be purchased in
 

TheU SQ f5'nven in Annox III Exhibit 5.
 
3, 30 ins osL estimates for the transmission liner and'sub­

,tAtiono oare Mosed on costs experienced on other similr. projects by

01,10PhL and other utilities in Brazil. The installed costs of the packaged
 

d!ono.-4leotrio 
units are based on other recent installations in Brazil.
 
himnaies of the cost estimates for the Project are given in Annex III,
 

J'u.-hibit 4.
 

3*'1 The information presented in support of the application for 
tho AMID. loan indicates that sufficient planning and investigations
ha.vo been made to insure a satisfactory project. Such planning hag
therefore mot the requirements of IFAA--611. 

2, Studies 

3.32 A load fluw study was made to investigate load flows and
voltage levels from no-load to full load conditions. From this study 
was determined the transmission line capacities and the need for a
synohronous condenur at Campo Comprido to control voltage regulation
as the loading on the transmission system increases. The study as made 
i adequate for the purpose intended. However, before there is a
 
disbursement of A.ID. funds, a network analysis must be made to determine 
interrupting capacities for breakers, transient and steady state 
stability, and selection of line protective relays. COPHL states that it 
has already made preliminary studies and in prepared to make the final 
study an soon as there is an assuranoe of funds. 

http:seitch.ng
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3. Enri rin 

3.33 The design of the steel transmission towers and substation
structures will follow the design previously used and tested by experienoe
in other lines of COPEL, As a result, a substantial amount of the
design engineering has already been done and only the changes required
to meet specific conditions V6il be necessary. 
COPEL does not have a
sufficiently Ja]rgo teohnioal staff to perform the engineering services
in connection with the construction of the project and such services
will be contracted with a U.S. onsultant. 
Little engineering services
will be required for installation of the packaged type diesel generatingunits since thei.r installation does not require extensive site prepara­tion or inwork making connections to the system. In such installationsthe manufaaburora p ovlJde ingtallation supervisors as a part of their 
contrct. 

3 .. oad studios 
-.Vi;', 

he-s been made in sufficient detailt,: try the xu'ld'u'ents for preliminary engineering. However, before-'he d.e;o!teiod )xneooning oan be completed networka analysis must be made.;I.hi :,1yeptjbo"iiu .( I made prior to the disbursement of A.I.D. funds.CO0PEL ±n top*ep ~.r roks this analysis as soon as funds are assured. 
The ic1l'edu.( for perfonance of engineering services will coordinate witht1ha oon1;rticf;[n1ocichodule (Annex Ill Exhibit 6) of the project components.
 

3.35{ The deaign of the transmission lines follow standards used
b COPEL Atn ito present transmission 
lines. These designs are basedlndO,,ds. 220 ontan, The KV circuits will be placed on steel towers.
il'w single oircui 
 design the conductors are carrie'd in horizontal con-
In 

Luration whilo in the double circuit design the conductors of each
cricuit are in vertical configuration. All the 220 KV lines have
S sblold wiresi carried tho entire length of the lines. 
two
 

One 656 MCM ACSRcundu;:to.' wil., be uioed per phase and the shield wires will be 3/8" extraIL~h utro,nh fj;Jol. Insulators will be 10" glass discs. The structuralrewig.n ,V!. b cocording to the U.S. National Electric Safety Code.
f-vc I'Ai;: Loading Districbs.
 

3,36 The 66 KV circuits will be placed on steel towers int~daugular configuration. One 266.8 MCM, 397.5 MCM, or 2/0 ACSR conductor
will be used per phase, depending upon design capacity. The lines will
be shielded their entire length with one 5/16" extra high strength steel
sable. Insulators will be 10" glass discs. The 33 KV lines will use
(oncroto or timber structures with steel orossarms carrying the conductorsinflat configuration. Insulators will be pin-type poroelain on tangentline and 10" porcelain discs on ooi'ers and deadends, Conductor will be1/0 ACSR and no shield wire will be used#
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3.37 
The substation struotures will be of steel and in general
of unitized type, each designed for its partioular applioation. The
designs follow practioe common in the utility industry in the U.S.
 
3.38 
 The package type diesel generating units of 3,000 KW nominal
capacity each include ongine, generator and control cabinet, low voltage
switch gear and housing. 
They will operate at system frequency of 60
cycles and their output will be connected to their respective systems
through a stop-up substation at each location. 
Fuel storage of 120,000
liters will be provid.ed aL each location 
equivalent to one week's
consumption. Lubricating oil will be stored in a tank of 8,000 liters
capacity, Installation of the units does not involve extensive work.
However, concrete foundations for the substation transformers and oil
storage tanks, grading and surfacing of the area and workshop and office
facilities will be provided.as required in each case, 
 Normally n6ither
concrete foundations nor cooling water reservoirs are required for the


unite.
 

5,, .lo cl Lawn nd 3 1t io , ih M yAffect C ots 

3.39 The 2f,.v o:;' :3jilara proven.'-o ho importation of items whichLafacmay U)o ured by local industry and delivered in time to meet theprojoct u:,nplotion schedule. This law has, in the past, raised problems
concerning tho importation of oertain equipment including portable
diesols for the Fortaleza Project, However, an examination of the
problom rovoi,.n 11hat package diesel units as proposed for the COPELprojoct am riot; manufactured in Brazil. This class of equipment follows
tho locomotive construction and are generally manufactured by companiesfor whom tho manufacture of diesel eiWtrio locomotive is a major product.
 

3.o To succousfully produce an enclosed package diesel unit, special.o(nbidoxcition is thegiven size, shape, capacity and location of the auxi"iar 
n-u)(irimnont no that it,can work efficiently in a confined and limited space,
Th piping hook-ups are critical and have undergone careful design analysis.T'ho mochanical and electrical components are assembled and installed withinflo inMt; hounilng, by the manufacturer and tested before delivery. Theyartc shipped. from the factory as complete units only requiring a fairlyon toJoJoI siite which sot connectiona to a fuel supply and an electricalconri aotion into tho electric system. This generally requires but a fewhomrs ~ork at the site and the unit is ready to produce power.
possible The onlyitem generally considered as possible Brazilian supply is the
electric generator. It would be impractical to ship this unit from the
USA. for later installation of a gdnerator as it would require major dis­,asembling and roinatallation of a major component. 
This would split
responsibility for satisfactory operation and prevent the assurance by the
manufacturer that he is delivering a unit ready for satisfactory operation.
 

3.41 
The diesel engines so far available in Brazil are built under
European or Japanese license and are for marine propulsion. Possibly in
 

http:provided.as
http:provid.ed
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the lioensing arrangements these medium duty diesel engines san be 
supplied, however they would be an assembly of major oomponents obtained 
under third country license.
 

3.42 Therefore, the opinion of the Borrowr, the Consultant and the 
USAID is that if the specifications are oarefully written to refleot the 
features described above, authorization to import will be received. The 
approval procedures of CACEX mightp of ooset delc7 the project to a 
certain extent; howeverp it is planned that as soon as the loan is 
authorized, the consulting engineers will write the specifications and 
undertake to obtain import authorization. 

3.h'3 The importation of certain other items, such as 33 KV lightning 
arresters, may be affected y this law, but it appears that :.prompt 
procurement and careful preparation of specifications will minimize such 
problems, 
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IV. Economic Analysis 

A. Plaoe of Power in Brazil's Eoonomio Development
 

4.01 With the gradual transformation of the structure of the
Brazilian economy, through development, adequate supplies of electric
 
power have increasingly become of decisive importance for sustaining

a suitable rate of national economic growth. Since electricity is the

cheapest source of power for mechanization and industrialization,

high electric power consumption becomes a determining factor in the
 
rate of acceleration of bo'th, and indispensable to the attainment
 
of higher productivity levels. Under such conditions, the power supply
must not only moat current needs but must lead economic growth, if it
 
is not to become a bottleneck which discourages new investment and
 
impedes the mechanization process.
 

4.02 In Brazil, a principal bottleneck to economic development

has been and continues to be the lack of an adequate supply of electric
 
power. 
 Cognizant of this fact, the Castelo Branco Administration,

under its 1964 - 1966 Economic Action Program, proposes to spend larger
sums of money for the development of electric power than for any other
 
sector. 
Out of a total proposed expenditure of Cr 5,120.5 billion in
1965 and 1966, under the national development program, Cr$1,013.9 billion

will be for electric power (these figures include foreign currency

requirements equivalent to C41,096.5 billion and Cr8258.8 billion,

respectively). 
 According to government estimates, increasing industriali­
zation, plus the growth in urban population will require a cumulative

annup! expansion of power supply of 11.4%. 
Plans call for the doubling

of the 1963 capacity of somewhat less than 6 million KW to 12.7 million
 
KW by 1970. This will require a total expenditure of cr83,731.4 billion
(at 1964 prices, including C4981.5 billion in foreign exchange) for

generating capacity, transmission lines and other power Zacilities,
 
during this period, country-wide.
 

4.03 The power situation noted above is especially critical in the
faster g.-owing areas of the country, notably the triangle Rio de Janeiro,
Sgo Paulo - Bole Horizonte, which is Brazil's most 
industrialized region,

and the southern region of Brazil, which includes the States of Rio

Grande do Sul, 
Santa Catarina and Parand, the country's fastest develop­ing 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 
years and new large investments are planned over the next several yearsfor the improvement of the electric power situation in the Ri o -Sgo
Paulo-Belo Horizonte region (installation of generating transmission 
and other facilities in Puaj CEllO, CHEVAPt USELPA and URUBUFUNGI) 

/6.. 
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comparatively little has been done so far to alleviate shortages which
 
exist in the southern region, especially in the State of Parand.
 
However, t4is project and the Capivari-Cachosira and Xavantes projects
 
are designed to meet the needs of this state.
 

B. The Stata of Parand - The ProJeot Zone of Influence
 

4.04 The Brazilian State of Parand covers a total area of 200,000
 
square kilometers. Its Capital, Curitiba, is a bustling City of 400,000

inhabitants. Climatically the State is a transition zone between tropical

central Brazil and temperate south Brazil.
 

With only 2.3 percent of Brazil's area, the State had, in
 
1960, a total population of 4.3 million, or 6.3 percent of the country's

total. Even more significant is the fact that between 1950 and 1960
 
the State's population recorded an increase of 102.2 percent, compared

with a 36.6 percent increase in the country's total population in the
 
same period. According to all indications, this rapid rate of growth

in population has Continued and will continue. 
As a result, the
 
State has a total population of about 6 million persons (7.3 percent

of the total for the country) at the present time and is expected to have
 
some 8.5 million persons (or almost 9 percent of the country total) by

the end of the present decade, according to official estimates. The
 
State is expected to rank third in population in the country, after the
 
States of Sao Paulo and Minas Gerais, by 1967.
 

4.05 Because of lack of power and other infra-struoture, economic
 
development of the State has lagged behind population growth. 
Average
 
per capital income in the State is very low and in relation to per

capita income in the country, has tended to decline over the years; it
 
was Ill percent in 1960 as against 118 percent in 1950 of average per

capita income in the country. In absol-te terms, per capita income in
 
1960 averaged no more than C$29.7 thousand (or 31 6 at the then pre­
vailing official rate of exchange of Cr$190 per Sl) in the State. No 
up-to-date income data are available, but it is doubtful that the
 
situation has improved much in more recent years.
 

4.06 The State -1s predominantly agricultural but it has made
 
considerable progress toward industrialization. In 1960 (the latest year

for which figures are available) 63.5 percent of the State's local income
 
came from agriculture and 10 percent from industry; trade, services
 
transport and communications accounted for most of the rest. 
 Some 69
 
percent of the population lived in rural areas in that year but the trend

has been toward urbanization and the growth of cities and towns. Between

1950 and 1960 the population of Curitiba grew by 149 percent (to a total
 

/I. 
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of 345 thousand in the latter year), Ponta Grossa by 82 percent, Londrina

by 74 percent, MaringE by 481 peroent, the port of Paranagul by 76 percent
and Paranava by 11082 percent. 
 Those are the State's largest cities, in
the order given, and the ratszi of growth are typical of those experienced
by other oitiu-j and townn in the State. 

4.07 In terms of production, the State of Parand is one of the most

important agri!cultui':'. Statea in the country. It is the leading producer of
coffee, accouliing fVr rmior than one half of Brazil's total production andexports of Itbfe ooiimodity. (GL.ffe- normally earns as much foreign exchange
for Brazil as all other exports). 
 The State is also a leading producer of

such other basic .omnodltiee as cotton, cereals, potatoes, meat, fats andwool and a variety o frk.lts and vegetables. In 1963, the State accounted
for some 12 percit, t tho t't value of crops and vegetables produced
in the ,,ountry. Tho H,, r., ands of northern andl1 western parts

Parand are fq.st boaominig the jlrinoipal centers of such production. 

of 
These
 

areas presci.:ly arc., amrong tha imoortant areas in Parand which suffer from 
oerious shortage ut'cC s-*i powevr. 

4.08 Industrially, Parand is growing in importance. Industries

established in the State are largely engaged in the transformation of 
raw matorialn produced in the area. The most important products of local

inidustry a..o foo.rLuff s! lumber 
 (Parand pine), textiles, non-metallic
mnorals, papor and papor products and chemicals. Together these accounted
for 88 percont of the [ )tl value of industrial production in the State in
1960. 
The State accounted for only 4 percent of total value of industrial

producLion in Brazil in that year; however, between 1950 and 1960 such 
production multiplled fourteen times, 
as compared with a ten-fold increase
of indusatri.al production in the country as a whqle. The bulk of
industrial capacity is 
 :ocatod in and around Curitiba although important
installations exist in other growing cities and towns in the East and

North of the State. Among the important industrial establishments are

several papor 1ij10, including Indilstrias Klabin do Parand do Celulose,

S.A., tho cointry'n . vrgest producer 
 of paper and cardboard; the Cement

Company of Rio Dranoo; Maotalrgica Eletrodfnamo, S.A., producing electric
 
appliances; Siderirgica Juaira Ltda. (iron foundry) and others. 
 Established

industries continue to expand and now industries are being added to :he
list of those planning o .6cate in the State, according to information 
supplied by CODEPAR, the S'aI;o's bank for economic development. The
greatest relative increase 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 which has in the past and will continue to suffer from
 
shortages until the COPEL project is in operation.
 

0. Present Power Supply Situation
 

4.09 The past and present electric power situation in the State calls

for the installation of additional generating and transmission facilities
 
sufficient to provide minimum power in large areas of the State which lack
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D. The-Market.
 

4.12 Official statietio 
 on total energy oonsumption in the State in
the period 1960-1963 are as follows:
 

Percent change from
Year KWh (in mnillions) Preceding year 

1960 
 560,8

1961 
 649.2 
 15.8

1962 
 710.5 9.4
1963 
 807i.7 13.7
 

Consiumption during .h1!.l period wan limited by availability of electricpower gon,rating an 'ranisrniosion fg.oilities thein State. Even sot theinoreaso iroll i" wro wa,tvyao z3ipri..1Ificant. The lower percent increaseIn 1962 r I9 1 v,a tn,.rf, dii to tho drought conditions whichprovvJ I, Ir !ho iver, u tliat: ,oar. 

4,13 in a study of its market (which iniludes all but two urbanill .1 the State, .in Ihe North, which are supplied by concessionairesfrom pownr pi.-oiuood by USELPA, State of Sao Paulo) COPEL has estimated;hat ti.- &imual a~vera,e lIcroaso in total demand of electric power inthis :arVot wil] i-lovotle by 1.4 percent in the period 1960-1965, by 12percent during the period .1965-1970 and by percent10 during the firsthalf of thi noxf. docado (from a total of 315 MKwh in 1960 to a total of636 MKwh in P)63 to 1,098 MKwh in 1970 and 1,710 MKwh in 1975). Industrialriomand fr, nowor, will increase at higher rates 2,0, 20, and 12 per:cent,flirpoativoly) during that period, according to this study. In the light) pamit non;iumption records and from other Inown facts concerning the State,thha3 oslimates appear -to be reasonable. They based on officia?were 
- opuiatl.o., and rolatod dota, company records of total and per capita sales
of o o 
 poer in t1he various regions of the market, and field

l.nv.tmvtgawUionn 
 nmong major industrial usera of electric energy ir. the:"la:o on unsatinflod demand and prospective additional requirerients for

o~l ntrit.e power, and other
on sources. 

E, lato]tonslj;_ o-f tl.e Projoot to Paran's Economic Development Program 

4.14 
 The COPEL electric power development plan is 
a part of the State's
ovor- all economic development plan (whioh includes transportation, agri­culture, education and other sectors, 
an wcll as electric power) in the
implumntation of which considerable progress has been made to-date.
first of such plans covers The

the period 1963 - 1965 and the second covering
the period 1965 - 1970 is presently under preparation. Development of
electric power in the State occupiesnin them a prominent position. 
In
 

/one
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the 1963 - 1965 overall plin out of a total expenditure of Crii5i blion,
036.4 billion were programmed for electric power generation, transmission
 
and distrj4ution. 
The program for electric power development in the State

under these over.-all plans has been prepared by the State's planning

authorities, largely with the cooperation of COPEL's technical personnel.

The essential foatwues of this program for 1965 and later years are those
 
already discussed. 
 L) addition to providing needed power and integrating

the variouo local power oystems in the State, the program will also bring

about a larger measure of integ-ration of the electric power complex of

the State of Para', with those of adjacent States than is the case today.
A more complete tinterration of the systems of these States and of the 
regions and the reot ol' ths oouintry are still many years away. The COPEL 
proJect appoa:,s to bn xtotKjpping stone in the right direction. Anotherand un-m.ubtoedly a YxuiVo oiignifioant step in this direction are the studies 
preeontl;.y *.ndor vvwy with U.N. help commonly referred to as the Canambra
 
studig ,
 

J~ti:
,:, J."fuilit oL of production of electric energy by
Lho necv hydro plants and the oconomies to be obtained by the transmission
of this cheaper power point to the conclusion that the program of which this
pr3jec is a part will assist in supplying the State of Parand not only
with an amplor but also with cheaper electric power. Under the circumstances,
th projoot should prove to be an important factor in the further economic 
development of this important area. 
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V. Financial Anal sis 

5.01 - The finanoial plan as proposed for the project calls for AID 
funding in the amount of S1.5 million for foreign exchange costs and 
COPEL funding in the amount of $13.8 million equivalent in orussiros for 
local costs. Under this proponal, AID will finance 100% of the foreign 
exchange costs rapreaenting 45% of the total cost of the project, and 
COPEL will finanoe 100% of the local costs representing 55% of the total 
cost of the projest. Source and application of funds over the five year 
life of the pxogram are projected as follows: 

Thousands of US, Dollgre
 

YELRS
 

1A~ 2nd 3rd 4th 5th Total 

AID Funds 5,699 1,074 2,760 1,878 11,411* 

COPEL Funds AJQ1 A±1O! 2.'522 2,589 _M 13.801 

10,000 5,172 5,289 4,467 274 25,212 

A. Analysis of the Local Contributions
 

5.02 - COPEI, is oommitted not only to finance the COPEL-ID project 
but also Lho overall expansion program, including contributions to the 
Xavcntoo and Unpivarf.Caohoeira projots. COPEL's projected application 
of funds shows COPE, financing the overall program, thru 1969, as 
follows: (additionally, COPEL, in 1964, expended approximately S7.8 millic 
on the Program). 

(Thousands of U.S. Dollar Equivalents)
 

S 1966 197 1968 1969 

COPEL-AID Project 4,301 4,108 2,529 2,586 274
 

Other Program Construotion 6,973 4,076 2,361 2,400 2,265
 

Xavantes Contribution 600 1,000 1,000 400
 

Capivari-Cachoeira Contri. _1,5Q 2 3.000 1,500 1.000
 

13,374 I,684 8,880 6,886 3,539
 

5.03 - In addition, COPEL must meet debt service obligations during
 
the construction period. To finance its program and debt service oomit­
ments, COPEL has the following souroes of funds: (1)profit plus
 
depreciation allowance, (2) the Government of Parand, (3) the Federal
 
Government, and (4) loans. COPEL's projected investment schedule shows
 
the following major receipts during 1964 and the construction periods
 

* 	 The difference between the $11,11)00 and the $12,200,000 figures is 
accounted for by the deferment of interest during the construction period. 
(as estimated by International Engineering).. 
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(Thousands of U.S. Dollar Equivalents) 

1264 1965i 1966 -1967 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
 
Increases in Paid-iwz-

Capital
 

Min.of Mines and
 
Energy 1,500 1,000 1,000 800 500 500
 
Revenue from

United Tax 	 650 800 880 910 800 585 

Gov~of ParanA 	 4,000 4,200 4,400 4,100 3,600 2,500 

4,000 4,200 4,400 4,100 3,600 2,500 

5.04. Attachod Lo thic paper as Exhibit I of Annex IV is a detailed
 
ton yvar projootio 	 of profit and lone, and source and application of 
:'u: id fo. COPEL atid 	 a discussion thereof as prepared by International 
E 'inoing;o those 	 projeotions show COPEL as having suffioient resources 
to o:xoouto the projoct An analysis of this projection followes 

1. Anal eis of Sources of FUnds 

a.. P-cofit Plus Depreciation Allowance 

5,05 - Duriig the first few years of the project, COPEL will purchase 
porc from a multitude of sources, but once the new plants come into produo
tion oLnd the system 	 is interconnected, power will come from three main 
rources (i) the now 	diesel units (2)Xavantes (UDELPA) and (3)Capivari-
Caohooira (Elootrocap). As discussed in the financial annex, the
 
couipllcated regulations governing power rates made it exceedingly difficult
 
to nro Joot tho cost 	of power from the many sources from which power will 
bo procured during the first few years; 
 therefore, for mimplification,
 
ait poei- was coated and all sales prices were projected as if all power
wouLG I;o be acquired 	 from these three major sources. Because the three 
oouroos ropresent new investment, the depreciation expense and therefore 
tho soot of power are projected at a higher amount than will actually
be tho case during the first years of the project. This, however, is 
offaet by higher salon price projections whose calculations include (as
allowed by law) a 5% depreciation reserve, and a 3% investment retirement 
fund. Percent legislation permits the utilities to revalue their assets 
for purposes of the depreciation 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
historical costs and the planned expansion, and alea prices were 
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calculated to allow COPEL a modest profit. 
Because of its desire to make power
alraLlable fo- industrial develnpment at rates which will encourage industrial
grow;h and increased power utlilization, COPEL intends to sell power at rates
which will tend. to f'lly develop the power market. Therefore, COPEL undoubtedl-WIl not seli power at the highest allowable rates, 'but will attempt to setra:es or the basis of development rather than profit considerations. It isanticipated 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
s:reas of the U.S., and will be consistent with COPEL's responsibilities for
 
economic development.
 

While USAID/Rio concurs that COPEL as a state owned corporation shouldnot attempt. to m2c-mize profits over all other considerations, the USAID doestake the V ,w that COPEL should gradually move in the direction of having
its income support all operations without 
 the benefit of a government subsidy.T'he USAID proposes that a continuing covenant to this effect be included in
 
the loan agreement. 

5.06 .-The projections show That COPEL will operate at a reasonable
profit, with capacity for repayment of this loan, and though year end statement
 are not yet available, it appears that COPEL operated at a profit in 1964, thouk
probably not of the magnitude projected in the feasibility study. This profit
was achieved through several rate increases during 1964. The rate structure wot
be periodically revised over a period of years to achieve the position whereby
COPEL's revenues would cover all operating costs, depreciation, interest on debt
and, to the extent not covered by depreciation, amortization payments. 
In
aldition, there would be 
the 

generated a surplus to pay a reasonable portion ofcost of expansion of facilities. What would constitute a reasonable portionwould be suobject for discu.sion between AoI.D. and COPEL from time to time.
 

5°07 -
Tlne method used to project revenues appears to be a reasonable
 one, and inasmach as -recent legislation will enable COPEL to adjust rates to
?o.r-cost, increases caused by inflation, the projections are considered to beraso:iabiy firm in terms of purcha sing power though increases will undoubtedlyLag slightly behind the co-i. of living increases. It thereforeis recommendedt;bat the pyojection3 be accep..t ed as reasonable estimates of the project fundsto bc' derived from profits and depreciation allowance. 

b, FXLrds from the Federal Government 

5.08 - FLud.s from the Federai Government consist of (1) federal
 
ppropriations throughthe Ministry of Mines 
 and Energy, (2) Parana's share of

'-he - Jted a.x on electric power and (3) loans from BNDE. 

'i) 
 Ministry of Mines and Energy (mmE) 

5,09 - COPEL cormitment for thehas received a from the MME contributions e. p:.ojected. This commitment is however irrevocablenot and depends uponappropriation--. USAID/B has however received assurances from both 
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WIE and Eletrobran that dollar funded projects will be given priority in
 
the allocation of Federal funds. Agreement by the MME to provide the
 
contribution, as projected herein, in real terms will be a condition 
precedent to disbursement.
 

2. The Unity Tax
 

5.10 - The unity tax is a special tax on the sale of electric power
in Brazil. Until 1963 this tax was levied on consumers at the rate of 20 
centavon per KWh for lighting and 10 centavos for power. By Law No. 4,156
of November 28, 1962, effective January 1, 1963, the tax was changed to 
an ad valorem rate on power bills an follows: 10, for rural consumers, 35% 
for residential consumers and industrial consumers, and 406 for others. 
Of the collections, 40% goes to the Federal Government, 50% to the Staten,
and 10% to the municipalities. The change to an ad valorem tax caused 
the tax receipts to increase from Cr$2,166 million in 1962 to Cr$I1,937 
million in 1963 with receipts projected at 19 billion for 1964 (data on 
actual receipts not available). The Government of Parand receives about 
2% of the total tax collected, and the entire amount is made available to 
COPEL as an increase in share capital. On the basis of the 1964 tax pro­
jeotion, 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
 
be adjusted to cover cont increases, and in view of the fact that the unity
 
tax is expressed as a percentage of the power bill, it is reasonable to 
expect that the contributions from this source will be realized in real 
terms. 

3. BNDE Contribution 

5.11 - The BNID' (National Development Bank) will provide in 196c 
cruzeiros in an amount stated as equivalent to $290,000. There is, however, 
no method of escalating the oruzeiro amount to compensate for the value of 
the cruzeiro. Assnning that the funds are disbursed evenly over a 12-month 
period, and assuming that the GOB policies hold the cost of living increases
 

sales tax and provided in the 

to 40, the shortfall in this contribution will approximate 20%. 

o. Contributions from the State of Parand 

5.12 - The funds from the State of Paran4 are obtained from a general 
are form of (1) increases in paid-in capital

and (2) loans from CODEPAR, a State development bank. The increases in 
share capital nre provided from the Parnnd normal sales tax, :io% of which 
is allocated by law to COPEL. The CODEPAR loans are provided from a 
speoJal 2% sales tax. A table showing combined total receipts from these 
taxo in constant 1964 prices is included as Annex IV, Exhibit 2. This
 
table shows that the receipts from this tax increased in real terms at an
 
average of 19.9% per year from 1953 to 1962. Projections of these receipts
 
thru 1968 at the rate of 19.9% show that the receipts allocated to COPEL
 
will in re&I terms exceed the projections of the COPEL cash flow. 10% of
 
this sales tax in allocated by law to COPEL, and COPEL has definite commit­
monte from CODEPAR in real terms for the loans as projected in the source 
and application df funds. The financing 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 capital corporation with majority participa­
tion by the State of Parana. A list of COPEL shareholders is available 
in Annex IV, Exhibit 1. The fact that COPEL is established as a aorpora­
tion rather than an a State Power Commission is important to its future 
financial solvency; for as a corporation COPIL is allowed to operate at 
a profit whoreas the Power Commissions must, by law sell power at cost,
with no margin tir profit or depreciation. 

1. Aset_
 

5.14 - COPEb's Balance Sheets since 1959 are included as Exhibit 1
Annex IV,and projactions of assets and liabilities are also included in

Exhibit 1 Annex IV, Qualitatively, the Balance sheets show that 
 i)
the major-ty of' COPJL', assets are in the form of fixed assets (operating
facilities, and oonstruction in progress) and holdings in other mixed 

piJ[aTi awor oempanioo in the State of Parand and (2) th't liabilities 
vrc. ioopiposed. inostly ol' term, debt and Estimateslong capital. at the end
of 19641 oonvorted to dollars et Cr5OOl dollar (medium rate for 1963)
:ll.,i,('.xdastsofOf 3 million, hoyrevor International Engine6ring

oul ill:'A.t 
 -oal t.ua of fixed 

Boauc of pasi. inflation, vt is ulmost impossible to assess, from
 

lhat the a asoota approximates $28 million. 

,.,lmxcwtu the real worth of a Brazilian oompany. Additionally,
the rwYiJJmit of the loa.n and the viability of the company depends on its 
ov'.r!ulg oapacity and not on the value of its assets. The importance of
 
sot vluation ia thst according to Brazilian law, COPEL's rates may

includo in addition to a 
 10% profit, a 5% depreciation allowance and a
3) invosutnrau, retiromont fund. As stated previously, a recent Brazilian
deroe (No 54,936 of November 4, 1964) allows power companies to adjust

fixed assjets for cruzeiro depreciation, thus permitting profitable

utlJ.lty operations In aooordanoe with the formula.
 

COPEJ Operations 

5,1S -~ Attached profit and loss statements (Annex IV) show that 
C0)PEj -)eratod at loss 1959 through 1963;a from however, a profit was
oav'neu in 1964. No analysis of %he reason for previous year losses has
been made, but inflation, federal rate regulation which almost prohibited

profi .able operation, and political considerations during that period were

undoubtedly the cause. The projections cf'revenues from future operations
 
was discussed previously. In addition to 
the previous discussion, it
 
should be pointed out that the overall program as described herein will,

through tho economies of an interconnected system and the introduction
 
of cheaper hydro electric power, substantially reduce the real cost of
 
power to 
COPEL and thereby contribute to COPEL's profitability. On the 
basis of tho analysis of the proposed projeot., as discussed herein,
it appears reasonable to expect that COPEL will operate at a profit 
sufficient to assure repayment of the proposed loan. 
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0. heAJ.D.Lan 

5.26 -
A.I.D. funds will be utilized under standard disbursement
 
prooedurea to f:nanoe the importation of U.S. goods and servies for
 
the projeot. It is estimated that A.I.D. funds will be eomitted for
purobases aooording to the following mohedule with aotual disbursements

lagging aooordig to deliverys 

Thognands ofU8Do1lars 
Zroeot Yai._tahnj~niit the Datp of Fulfillment 

of Conditiong Preoaeden 

Item Itmlt- -2n-d -Ar 4i*... Total
'
 

Direot Coots
 

Diesele. ortor 3,300 - . 

Main 3ye oer. 644 iI 325 9 

foolqtod systum 32 13 3 

Etc,.1 388 574 1,807 1,490
 
Sub eL.~o .,,,( iLod
 
Oys1 L("r3 
 orn - -8 2 __ 14., ,| ...... 

ToU. )ir.W; { 'oo 4,448 730 2,149 1,499 8,826 

i-,tY,fl.'u
o404 


& JnnpeuLlon 

, fI,o:, 0 

11o amvacaot & Trining
Provinion 


Admnintitration & 
Onorl 

75 205 139 823 
125 71 70 50 316 
472 79 231 149 931 

100 60 65 225 

1 - 60 ---- 40 290 

$5,699 11,075 12,760 
 $1,877 $11,411
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I. Terms of the Proposed Loan
 

5.17 - Terms proposed are twenty yearn at 5 1/2% with a five year grace
 
period coinciding with the project construction period. It in recommended
 
that interest be capitalized during the construction period. The five year
 
grace period will coincide with the construction schedule for the overall
 
program, and in connidered Justified. A guaranty by the Ministry of 
Finance will be required. A two step option is proposed.
 

2. Prospects for Ropayment 

5.18 - The prospects for repayment are dependent on two factorst (1) 
the ability of the enterprise to generate sufficient cash to repay the loan
 
and (2) the ability of the enterprise to obtain dollars for the repayment.
 

5.19 - An regards the first facor, it wan concluded in paragraph 5.15
 
of thin section that COPEI, will have the capacity to repay the loans from
 
earnings. Additionally, the Federal Government (Ministry of Finance) will
 
guarantee the loan. 

5.20 - With respect to the ability to obtain dollars for loan repayment,
 
n condition of the loan will be registration of the loan with SUMOC with
 
appropriate arrangements for remittance of dollars to AID. Additionally,
 
to 
ease dollar noeds, it in proposed that the loan be two-stepped through
 
the Ministry of Finance with repayment subject to the following termst
 

(1) Repayment of the loan within forty years including a ten
 
year grace period.
 

(2) Interest payable at 1% during the grace period and 2 1/2%
 
thereafter. 

(3) Repayment to be in U.S. dollarn. 

5.21 - In regard to the availability of dollars for repayment of the 
loan, it munt be recognized that Irazil still faces nerious balance of 
paymentn problomn. (For a complete discussion ree the $150 million program 
loan paper AII)-DI.C/I-291 an revised December 8, 1964). Debt service will 
however lighten beforo principal repayments commence under the 2-stop 
option. Thus, it in anticipated that the two step torms including a ten 
year grao period and thirty yearn of repayment will be within Brazil's 
capacity to ropy.
 

3. Impact on U,S, Economy
 

5.22 - Tho total 311.5 million dollars will be uttl]i',d 
for the procurement of goods and services from the U.S. Therefore the 
impact will be henefioial to the U.S. Eoonomy, and will not adversely 
affect the U.S. balance of payments. 
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,omt~,meg;,~ ak ecrsnalvstdtha terI.c0 prepred o 

nanTh of thrssproject w~ill.no 0 er-compe ± ioni with-U.S. 

A ~ . ~Gene1 Financia1,.Considerations~ 

55- The cost of iin in Brazil increased b'8 ini93-Ith first 
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Seti The~e wiI o02 ooaort 

tak loan poceedasue ar ot.b e ai shor~t­~en~ to ,' 	 po 

or,,military~purposes), or. y,,Qth1ei pjpoeot essential to 
IBrazi11 8 long-range-eonomnic developmn, 

2. 	 AA Section 201(d). Lonf'd r~o ob l1oando 
rel~ened~at rates of interest which,.are excessi dor esoal 

- Ior the Borrower, orhge thn~b ajpisl 1qgsUre 8o 
interest in Brazil. See "Section V vFir4ancia n8V1!, 

3, 25 	 will promote BQQontomideelopmen >AASecio ().~ The loan1 
in Bra~zil and will contribute to the weifare, .Epitspeople. 
See Section IV "Ecoomic An~aly8ss'%
 

4L. 	FAA Section 251 (b)(1), Account has, been taken othe extent " '4 
to which Brazil (including it poiia udiiin)e 
adheri1ng~to the 'principles of ,the AdtVofL o ta.and, Chairro 

ji .. economically and technically soutnd. See Section III'"Technical~ 

Analysis af the Project" and Section 1V, !'Economic, Anayss"t. ;.<" 

*Affirmattve finding requ~ired by law, 

''~L.!iii.UNCLASSIFIED_ 
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6. 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". 

7. 	 FAA Section 251 (b) (4). 
 The loan will have no foreseeable
 
adverse effect on the U. S. economy. See "Section IV C 5

"Competition with U. S. Enterprise". 

8. FASection 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.
 

9. 	 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 1.o repay.
Similar 'udgments will be made inP Ih .iCa is assumed by 
another Borrower. 

10. 	 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.
 

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

12. 	 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 and 
technically sound manner.
 

13. 	 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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lb. 	 FAA Section 252 (a). The total amount of the loan is going

to be 	used to finance imports of equipment and services from
 
private sources. See Section V C "The AID Loan".
 

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

16. 	 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.
 

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

this loan and is identical with Congressional policy that engineer­ing 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 national interest.
 

18. 	 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 nith the procedures described in these
 
sections of the Act.
 

19. 	 FAA Section 604 (a). Equipment, materials, and services financed

with dollars under the loan shall be procured from the United
 
States.
 

20. 	 FAA Section 60h (b). Any commodities financed by the loan and

purchased in bulk will be purchased at prices no higher than
 
prevailing U. S. market prices.
 

21. 	 FAA Section 60h (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. 	 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".
 

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

24. 	 FAA Section 611 (b), App. Section 101. The project is not a 
water or water-related land resources construction project. 

, 25. 	 FAA Section 611 (c). Construction con',racts financed by the loan
 
will be made on a competi ,ive basis to the maximum extent prac­
ticable.
 

26. 	 FAA Section 60,. Not anplicabLe. Brazil is not a %ewly
 
independent, country.
 

27. 	 FAA Section 620 (a); Foreign Aid and Belated Agencies 
Appropriatiors Ac', of 196C ,}ereiwafter "App.") Secion 107. 
No assistance will ne furnished under this loan to the present 
government of Cuba, nor does Brazil f'urnish assistance to the 
present government of Cuba. Brazil has taken appropriate steps 
to prevent ships or ai,'erarft under its r'egisry from engaging 
in any Cuba !rade. 

28. 	 FAA Sect,ion 620 'h: he Secretary of Aale has determined that 
Brazil is not. coni ,:ul.ledQ he ',crn, ionl. 'ommunist Movement. 

29. 	 FAA Sect ion 620 Vc). Ai kr:ows of no complait under this 
section to the effect that Brazil is indebted to any U. S.
 
citizen for goods or services furnished or ordered, where
 
such a citizen has exhausted available legal remedies or where
 
the debt, is not denied or contested by Brazil or the indebtedness
 
arises 	under an unconditional guaraniy 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.
 

31. 	 FAA Section 620 (e). Neither the government of Brazil nor any

governmental agency or subdivision thereof has, on or 
after
 
January 1, 1962, nationalized, expropriated, or seized ownership
 
or control of property of any U. S. citizen or firm, taken
 
steps to repudiate or nullify 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 specified 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. 	 FAA Section 620 (g). Assistance provided by this loan will not
 
be used to compensate for expropriated or nationalized property.
 

3h. 	 FAA 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 11K0, nor is any

basis for such determination known to A.I.D.
 

36. 	FAA Section 620 (k). 
 The aggregate value of assistance to be
 
furnished by U. S. on 
this productive enterprise does not exceed
 
$100 million.
 

UNCLASSIFIED
 



UNCLASSIFIED 

Annex I, 15age 6 of 7 

* 	 37. FAA 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 (c). Brazil will contribute Brazilian
 
currency in the amount of $13.L 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
 
the 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.
 

hO. 	App. Section 102. Obligations of funds in excess of' $2,O0O 
for engineering fees to any f1irms or group of firms financed 
under the loan will be reported to the committees on appro­
priations of the Senate and House. 

h. 	 App. Section O. Funds obligated by the loan, will ,,.ot be 
used to pay pensions, annuities, etc., as prohibited in this 
section. 

h2. 	 App. Section 111. U. S. personnel to serve under contracts 
for services financed by the loan shall have security clearance. 

h3. 	App. Section 112. Firms which provide engineering, procLirement, 
and construction services financed by the loan for the project,
 
and the terms of their contracts, shall be approved by A.I.D.
 

114s. 	 App. Section ll. Loan funds will not be used to make any
 
payment, 	 to the U. N. 

15. App. Section 117. 

whether compliance is lawful in Brazil and unless a waiver is
 
duly obtained, construction contracts will provide for compliance
 
with these requirements.
 

4" 	 USAID Brazil is looking into the question
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* 	 hi6. App. Section 1ol. 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
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The following statutes govern COPEL's operations
 
and bear directly on COPEL's financial position,
 

(1) COPEL was established on Ootober 26,
 
1954 by State Deoree No. 14,947, whioh
 
is based on the authority invested in
 
the emeoutile powers by State Law No,
 
1,384 dated November 10, 1953. 

(2) Authority to operate as an electrio
 
power oompany in aooordance with the
 
Water Code (Deoree No. 24,643 of July
 
1934) and suboequent legislation was
 
granted by the President of the Republio
 
on May 27, 1955 by Decree No. 37,399.
 

(3) The operation of COPEL was further re­
gulated by State Decree No. 1,412 of
 
March 26, 1966.
 

(4) The statutes by which COPEL governs it.­
self wero adopted on the general meeting

of the constitution held on Maroh 28#
 
1955.
 

All of the above documents except the Water Code 
are included in this exhibit. 
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LAW N? 134 At. 0 For the constittion of the corporatios referred to in 
the aforementioned article, the propertle and instal­
hWinm existing for prodection, trmasmission, trans-

SYNTflIEqSIS lottituttn or'Electrificatio Fund and other steps 	 formation and distribution of electric power In theState of Plran shall be incorporated in these corpo. 
ratio"a.
 

The Legislative Assembly of the State of Parani decreed and 
 Iasnction the following law : Art. I I The State may participate In corporations that have 

concessions of public utility and electric power In the 
Art. I - TheElectrification Hind of the State of Ps~aa 	 State, provided that these corporations are agreeableIs h re 	 tc transfortm themselves into corporations of mixedby Instituted for the purpose of providing financing ocumlmy.,

construction. enlarging and maintenance of electrical

works owi.ed by the State. 
 SOLE PARAGRAPH - The Director of the Departamento de Aguas 

e Energia Elitrica will request in writing 
Art. 21 - The tleririficatinn I Lindmnentloon in the aove article and In due time the necessary allocationsArt Thae iae inom e n the In oure artlabrn destined to the Electrification fund hereinshall hae &a Income the following resources .mentioned submitting a work program to 

a - The amounts allocated annually In the State budget; e r o within the eequent year. 

l-	 As of the year 1954. the allocations mentioned In Art. IS - This law is to become effective on the date of itsArticle 4, paragraph c, combined with Article 2, publlcation, &lUdispositions to the contrary betng r­
parsgraph IV, of Law NQ 105 of September 30, 141 Yoked. 

c 	 The proceeds of the male or pwilic titlei issued by

tee State for elect rtfication .c rinG 
 Curitiba, November 10. ' 

- The tax created hy Article 4 of this Law; 

e -upplementary and additional credits for financing Signed t Bentra Mmnho%s oh:a HeinHugineem Jo7ss d,ohN
 
and erecution of elect:rification works cf the Stste; 
 Rivadavia ii. Varlgix 

- The LNocationy and nubsidles instituted and d I a ­
trhitied by te Fed,.0 C.,vernment fcr electrift- (Pablished in Officlol Cszette Ni? 194 of Nuvember II, 103)
calia., workim. 

Art. 3 The [lectrification Fund bhall be used exclusively in 
the planning and execution of electrical works in the
 
!rtate, subscriptions of capital of corporations of mixed
 
economy, or provtiding subsidies foreseen by law to
 
ronce,:nlonsriea of electric power supply in the State 

Art. 4 - An eicctificelion tax Is cienled to incide on the sales. DECREE N9 I 4t2
convienment and transaction ta2, the proceeds of which 
shall be used in tihe planning or execution of the ele ­
trical orica in th, Staie. 

SYNTHESIS Disaoes on execution of ;-&.- N9 1 384 of November
10. 1053, and Decree W9 I< P47 of October 20, l954,

Art. S - Tlie tax mentioned in the above article shall be corn ­ as well as other questioni.

puted on the basis or 10% over the amounts of the sums
 
d.ie by tie tax payer on account of sales, consignment

and tr:nnaumiton tax. The Covernment of the State of Paran v-;, -,wersconferred to 

-
him Wd within the authorization coninice.' taw N 1 384 ofS I 7he tix etall be collected by the Departamentn de Arre- November 10. 1953, considering dispoaiti.'m. if Decree N9 14 947eda.in de Itemoax do Estado and Its depend-nt agencies of October 26, 1954, hereby decrees 

in conformity with the regulation to be issued by

Se retr of Finance and approved by the Slate Governor.
 

Art. I The planning, construct(,n ard expDliation of ,ystems ofS 2 - The (Inca for demnurrage in payment of this tap shall be 	 production, tranamission, trannfcrnmation, distributionIncorporated in the same Fund. and commerce of electric power and correlated services 
at the present time being carried out directly by the 
State shall be transferred to Coz ipanhis Paranaenee deArt. 5 - The amounts received Iron the collection of the tax man- Energia Elitrica - COPEL, in accordance with the die­tioned In this law shal constitute a special fund with in- positions of Article 1. of Decree N? 14 947 of October 21.

dependent eccounting and shall Ime applied as mentioned 1954.
 
in Article 1, all pertinent Is. 1 and regulations being
 

- duly observed. SI - The State shall take the steps required within 120 days 
for the transfer of the concespions of hydro development.$ I - The proceeds of the lax may be served in total or in Part 	 generation,as 	 traformation and distribution of electrica guarantee to financing or credit operations at the power, which are now under title of Companhia Parana­

criterion of the State Government. ense de Energia Elttria - COPEL. 
| All properties, services and works herein mentioned
 

Art. 7 - The 
resources obtained for tha Electrification Fund and at the present time under the control of the State.shall he deposited In a special account under the same shall be tranrferred to Compenhia Parsasense dedenomination in the Btanco do Esado do Pareni. Energta Elitrica - COPEL, which SheU take their loyen.
 
tory assisted by a State representative designated by the
executive power, for posterior Incorporation within the


Art. 8 . The Electrification Fund shall be used by the Departa 
 - terms of Article 10, Law N? 1 o64of November I0, i153,mento de Aguas • Energia Elirlca within the terms of and proper rtgiater at the Aeeottel Trlbuael. 
the present law. 

Ail, II la the realizatlo of stock capita iecrteat by the State
Art.| Tit executive power is hereby autbaolsed to erganise i COM ia IPrasesse de Eseqie |1Eldee - COPr,in the State of Parana corporatione of mInd e-OS the res"ree of Ike leetflflsetiee Famd ere"d byfor Covsmtrwctlol md expioltatioa of electric poer gim- lAW me I 54 at eit.mbINS . "ilbe er Inerll llestatlons s M eswvpsisse.Io Partielpate Ia ese "ego-eme with te dSpO ttdUem1a A tli It a 
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maytbeoe thceamo" epll At le ofs 0teo~n.CSmn 

Av, 
I mTheicre 

-
jto,, i iElect i I"Ae 

N~~~~~~~naeoIdutralstfa ,ua'weiaidt 
U. % reledb to& mateafr. toI AitS hebths W 5 . 

i h, Prle 	 naea~h Enera Eiio. re ma bra­rj hi t; T 	 xitn 
no I"Br~l. 	 s alct.ldservices._1 

the Sbteor 	 Axe ItTherctpro bythaaerw -i.:alcionPa 	 or $ 40 000 00 forgBtrmy ~takei oruseirsilp'orlt zatis o a tal 	 inseforof st.';,d	 its 

detndtooe iarges with Ilse execution of works. 	 J "I nominae It eeetative tot"'Au. 6~j The OorntorMt. B.-	 The cotpowmo ioeredby emtob11sh11 tqnirad 
' ervies Inthe Onter tof the State and trtnsferrod Holt. 

to Companhie Pars-neense do Eneriai Elitricao COPZL.1'-.~.' 

services,Apioneering works or other non profit 	 te" brthe ti the crpora 

Art. 4 	 The stock capital referred to in Arttcl*et shall eItd pblicitwttoou d1oeitio h 
In by requisitions, of accounts payable Issued by the ,~~ )' ~by r*Yohed. 
authority mentioned in Article 8,. Law N? 1384 of4 *'
 

November 10, 1953. "d under receipt of requests '
 

from Conipanhis Paransonse4.de Energis Elitrica '~ Curitiba, October 2i4,94 113rd year ofIndependence,. 64th year
- 4 

COPEL, d apron by the tate overnor. t++ of the Republic, "+ + _,; .m., 

SOLE ARAGRAPH -The authoritysmentioned may furnishe O 
to COPEL frr the account of the Eidctrt- fl .fl.to hal@*tohlmd:I 	 i ?*s; dl 

1v calon Fun bi pepaymet ofAsock 	 *o Joequlm don0liilera Portes 
capital in the casem'of express authorize- i~t~~ 4 ' i '~
 

lion by the State 0overnor and on the ~~.
 
basis of dusjhlnupported requcsdiofrPm the 4,tdP uibeisd n the OfMci aszetdL,of October 7.1954))
 
Interested entities,--	 -

Art. 6 	 The proceeds of the Eiectrillcation Tax created by
Article 4, of Law N? 1 384 of November IO 393thal 
be paid directly byithe collection agencies of Fthance~' 
Secretary to the, Banco do Estado do Parani and @halt < 

J*4 be deposited ina special account under the name 	 ­
"Fundo de Eletrificaqio do Estado do Pltsni" within ' 1: . the terms of Article 7. Law Nf 1 384 of November 10, " DECREE N? 31 309 of May 27l,15$ 

++++.++
....	 ++
 

Art. 6 *This decree Rhall become effectiveoan the date of its ~ -- Conceding autrization to function as eieciri power company to­
publication. Comparhia Paransenas de Energia Etc COPEL-r 


4. 	 ++ :++: < + +< :+h+ :++ +++++:-+ ,++ + .+++: + .. ++L4'4 	 +++, + +++ + ; + ...'4' ++ 44++ 

Curitiba. 	 March 26, 13th year of Independence, year The President of the Republic. using power attributed to him by1950, t$th 
of Republic. , I Article 8?, paragraph 1, of the Constitution, and considering the 

' '4~ .- , 

'4 

terms of Article 1, Decreei-Law NO938 of December S., 193I, and"A 6si~u~iwi-	 ~ the termis of the petition of Coinparthia Faranamue s ntrgia EliiSied 	 ,''~4~ 

Sg Mo 	 j tried COPEL. hereby decrees I>upion 

Euricol Baptiste Roas-4''4. 	 4" " ," '­

, Art" I - Authoration Is granted to Comprnhis. ,Pransnene do 
(Published InOfficial Casette of the State, on March 2in, 19561 ' ' ' Energia Elirics, COPEiJ,'with headquarters in Curt 

-"'tibas Paratul. to functio steelctHe power company in 
44accordance with the terms of DeerteLaw N0 38 of 

DECIEE N? 1494? December in, 1938,combi with' ra-Law NYIi 
4 44 '' >" o September 26;, 1040fi'l h oblgto-0' "'4' 


- ~''*.'4.''>.~"~*'~-''4 ' -A -~ COPEIJ to satisfy all rewi iat'r this
-- ,ae 
'4,,,,, (Deocree N? 24 643 of Jul lOoiS)4I, 1, 

SYTHTESIS 	 This decree disposes on the Organisation of a tor - .-- '-latloa ad Instttiri malA i arevoked. 
poratlon of mixed. capital undtr the name at Corn. 
panthia. Paranaese de Energia Elirca - COFEL, 
and initiates other actioni Art I' This Decree l o tN'shlto 0 1 1 

r ITheGoveinment of the State of Parasin In the usi of Its power a 
withi.n the authoriation contained In Law NP 1 334, of November 10, ArI, Al ipos tI li a 

1953, hereby decrees ' > r'4~'-' ~~ 	 d sne,'4Rio ae 
Art. ompan8h. aranasnse do I t Ia+, 
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DESCRIPTION OF SUBSTATIONS 

Figueira 220 Kv. Substation: 

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

1. Xawntea - Figueira 2Z0 Kv. line 

2. Ponta Grossa - Figueira 220 Ky. li1ne 
3. Apucarana - Figueira 220 Ky. lino 
4. Local feeder 

The local feeder will interconnect with the USELFA sy stem which now 
provides electric power at 13. 2 Ky. 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 Maring! and Londrin 
132 Kv. lines terminate. There is a Substation transformer bay which 
siupplies power to a 132/33/13. 2 Kv 9, 375 KVA power transfc;r..icr. The 
33 Kv. winding of the power transformer serves the 33 Kv. Substation 
bus, from where four 33 Kv. subtransmission feeders are servedl. A 

3. 2 Kv tertiary winding serves power to three 13. 2 Ky 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 1 - 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 to the 
13. 2 Kv. substation, and two bays to control two additional 13. 2 Ky. local 
feeders. 
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Apucarana No. 2 Substation 

This is a new substation needed to interconnect the 220 Kv.
 
system from Figueira to the existing 132 Kv. substation at Apucarana.

The substation is rated 220 Kr. and is of the single operating bus type.
Each 220 Kv. power circuit breaker is equipped with by-pass air dis.

connect 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
connected to one 220/132 Kv., 50, 000 KVA autotranrsformer from which

the Apucarana No. 
 1 Substation is interconnected at 132 Kv. A 13. 2 Kv.

tertiary winding In each power transformer serves auJIliary power to
 
the substation.
 

TM aring~t Substation 

The substation transformer capacity at the existing Maringl sub.
tation 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 3ingle 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 otinected
 
to the 13. 2 Kv. distribution substation to provide additional p,,ower supply

and three additional feeder bays will be constructed. 

AltoParanf Substation 

This is an existing 132/33/13.8 Kv. substation equipped with one

9375 KVA transformer which transforms 
the power received by the sub..

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 duplicate9, 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 feeder
bays will be added to the 13. 2 Kv. distribution substation, one to connectthe transformer tertiary and two for the control of local distributions 
feeders.
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Ponta Grossa Substation 

The existing 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. switch­
yard bays, one to dead end and control the Figueira .Ponta Grossa ZZ0 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 
transfornero 

The switchyard will be of the double operating bus type and will
 
be equipped with a bus tic breaker. 220/33 Kv.
A 20, 000 KVA, power
 
tra~vsformer will be installed and four additional 33 Kv. feeder bays will
 
')-added to the substation. The power transformer will be equipped with
 
a tertiary winding which will be connected to the existing 13. 2 Kv. distri,
 
bution substation. Three additional local feeders will be provided at the
 
distribution substation.
 

Campo Comprido Substation 

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

It is 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 Capivari.
Campo Comprido 220 Kv. lines and will provide five 66 Kv. outlets from 
which to expand the 66 Kv. subtransminsion 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 Z0, 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 Z0, 000 KVA power trans­
former derives power from the 66 Kv. bus and supplies power at 13. 2
 
Kv. to the distribution substation. The 66 Kv. bus is of the double
 
oper-.ting bus type. It is proposed to expand the 66 Kv. switchyard with
 
the addition of six 66 Kv. switchyard bays to control the following 66 Kv.
 
feeders-


Two 66 Kv. transmission lines Sao Jos4-Atuba 
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 transformer will be added to 
double the substation capacity to 40, 000 KVA. A 13.2 Kv. switching sta­
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. 

Sao Jose Substation: 

This is a new substation intended to interconnect the 66 Kv. sub. 
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. sub.. 
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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Gua ranaauva Distribution Substation: 

A 66 Kv. transmission line will be constructed from Irait 
to Guaranapuva to supply power to the Guaranapuva region. The 
Guaranapuva Distribution Substation will be constructed at the trans.. 
mission line terminal in the city of Guaranapuva to 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
comnncct. There will be 
a 13. 2 Kv. circuit breaker at Lhe low tension side
j :e power transformer. The two 13. 2 Kv. feeders will also be con. 

trolled with power circuit breakers. 

Ator rente s Substatlon: 

There is at present a 1000 KVA 66/13.2 Kv. distrihtion sub­
station at Morrentes which receives power at 66 Kv. 
 from the Murumbf 
Hydro Plant and serves the town of Morrentes at 13. 2 Kv. A 66 KV. feed. 
er from the substation serves the Paranagut section. It is proposed to 
add two additional 66 Kv. substation bays to the Morrentes Substation 
to interconnect the Capivari-Cachoeira Plant and the Atuba Substation to 
the existing facilities at Morrentee. The substation is of the Vingle bus 
types each feeder being controlled thru power circuit breakers. 
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DESCRIPTION OF ISOLATED SYSTEMS 

Planaltina do ParandSystem 

Many of the municipalities in the Northwestern sectionof the State of Parang are not being served at present with electric 
power. COPEL plans to install a 6000 KW dienel. electric powcr

plant in the city of Planaltina do Parand and to construct 
- 33 Kv.subtransmlssion 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

generated to the 13. 2 Kv. 
 substation from which he :ity of Planal-.

tina do ParanS will be served. A 7500 KVA, 132..Z/33 Kv, trans­former will be installed and a 
33 Xv. substation bus will be provided
from which 33 Kv. transmission lines will extend to Nova Londrina,
Santa Isabel do Ivar and to Guariacd, A total of 170 Km of 33 Kv.

subtransmission lines will be constructed. 
 Three disLribution
 
substations will be constructed, 
 one at each terminal point ofthe transmission lines. Londrina will lhave a substation capacity

of 300 KVA, Santa Isabel do Ivar will have 
a capacity of 1000 KVAOand Guairagd will have a capacity of 500 KVA, At thezs sub..stations power will be made available at 13. 2 Kv. for di 'Libution.
 
Distribution systems will be constructed withl local fundwh 
 Lo servethe customers in each town. 

In early 1965 only one diesel electric unit of the two
ordered will be installed at Planalto do ParanS, because only one
will be required initially and the second will be installed temporarily
in the main system to alleviate the power shortage until the newhydro developments are completed. At that time there will beadequate power supply in the main system while the Planaltina 
do Paran1 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# the33 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 Parand does not 
have extensive electric service at present, COPEL plans to con­
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 dieselelectric 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 Elena and Torneiras do Oeste. A 
2000 KVA, 13. 2/33 Kv. power transformer will energize the sub. 
station 33 Kv. bus which will in turn supply power to three 33 Kv. 
feeders. Feeder No. 1 extends to Moreira Sales m1 terminates in a 
300 KVA 33/13. 2 Kv. substation from which power is distributed to 
the towns of Moreira Sales, Giorgrne and Janiopoiir3, Feeder No. Z 
extends from Cruzeiro do Oeste to Ipora, routed thru Alto Piquirf
where it is tapped. The PiorV substation will be rated 1000 KVA 
33/13. 2 K% with a local feeder to serve the town of Piorg. The Alto 
Piquinr Substation will have a 3000 KVA 33/13. 2 Kv. substation to 
serve that town. Feeder No. 3 will extend from Cruzeiro do Oeste 
to Xambrg routed thru Umurama. The distribution Eiu!ttation at 
Umurama will have 1000 KVAcapactty and the distribut.-i' substation 
at Xambr4 will have 300 KVA capacity. 

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

Only one 3000 KW diesel-electric 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 soon 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, 
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3. Cascavel System 

The city of Cascavel in Western Parand 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 diesel-electric plant at the city of CGscavel and extend 
power to the municipalities within the region tnrough a 33 Kv. sub., 
transmission radial system. A local 13. 2 Kv. distribution feeder 
from the plant substAtion will distribute power to Cascavel. Two 33 
Kv. transmission lines will be constructed from the diesel plant
1500 KVA, 33 Kv. substation w-Ith a total length of 90 
Kn., The first feder will exten' from Cascavul 4.hru Toledo and 
te 3rninates - t Mal. Rond6n. A 33/13. 2 Kv. 300 YVA distribution 
substation 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 termi. 
nates in a 300 KVA distribution substation to serve that town. 

The Cascavel service area will be extended with the proposed 
syasem expansion. A distribution system will be constructed at 
Toledo, Mal. Rondon and Corpelia and the existing distribution 
systems will be revamped and improved using local funds. It is 
probable that the system would start operatipnE with all 33 Kv. lines 
loperated at 13. 2 Ky. 'or direct local distribution until the load growth
justifies converting the system to 33 Kv. operation. 

4. Pato Branco System 

The Pato Branco System serves the Southern section of the 
State of Parand, South of Rio Igua d. Service at present is extended 
from the Z., 200 KW Chopin hydro plant which serves the city of Pato 
Branco thru a 33 Kv. line. COPEL proposes to install a 3000 KW 
dieselmelectric plant at Pato Branco and extend a 33 Ky. Lransmision 
system with 155 Kn. of lines to serve ten municipalities within the 
region. 
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A 4000 KVAO 2400/13s 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 subtrans. 
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 aeeved. A 33 Kv. line 
will be constructed from the Chopin Plant to Cel. Vivida terminating 
in a 33/13. Z Kv., 300 KVA distribution substation to serve the town. 
A 33 Kv. line will be constructed from the Chopin Plant to Sgo Jogo 
and Dois Vizinhos with 500 KVA distribution substations at Sgo Jo~o 
and a 300 KVA substation at Dois Vizinhos. A 33 K-,. line will be 
constructed from Pato Branco to Mar16polis terminating in a 33/13, 2 
Kv. 300 KVA distribution substation from where power is distributed 
to Mari6polis. 

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

5. Foz do Iguar,6 

The southwestern tip of the State of Parand is at present 
served from the 1000 KW Ocofhydro plant thru a 33 Kv. transmission 
system which serves Foz do IguaSi and three other municipalities in 
the region. COPEL proposes to install a 3000 KW diesel..electric 
powerplant at Foz do Iguact to cope with the load growth of the region. 
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AID PROJECT TOTAL 

No. 
__US$ 

Item Imported Local 
Eqv. US$ 

Total 
US$ 

G DIESEL UNITS 

I 
to 

Total Direct Cost
Shipping, Freight, Insurance 
Engineering and Inspection 

3 300 000 
300 000 

60 000 

300 000 
60 000 
60 000 

3 600 000 
360 000 
120 000 

8 Contingencies 300 000 50 000 350 000 
Total Diesel Units 3 960 000 470 000 4 430 000 

Z SUBSTATIONS 
6 Total Direct Cost 4 259 980 3 171 310 7 431 290 
to Shippin _, Freight, Insurance 426 000 175 700 601 700 

Engineering and Inspection 255 510 470 520 726 030 
(Contincencies 491 910 381 760 873 6701 

Total Substations 5 433 400 4 199 290 9 632 690 

IT .<. NSiVISSION LINES 
j Total Direct Cost 1 080 020 5 667 446 6 747 466Shipping, Freight, Insurance 80 630 100 729 181 359 

-nyne-f and Inspection - 750£4 14 750Contingencies 118 700 611 600 730 300
- Total Transmission Lines 1 279 350 6 39i 525 7 673 875 

Bl !SO)!,AT'ED SYSTEMS 

Total1 Direct Cost 186 600 2 070 380 2 256 980Shipping, Freight, Insurance 16 0,80 55 250 71 330to Tngineering and Inspection - 198 1 50 198 150 
'4 -oit.inrencies 20 570 214 4 234 975 

'Total Isolated Systems 223 250 2 538 !.351 2 761 435JI
 
ADMINISTRATION AND GENERAL 

Admin~stration and Overhead -- 150 000 150 000 
System Engineering 150 000 50-000 200 000 
..ontract Supervision 140 000 140 000 

Total Adm. and General 290 000 200 01C 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 931 180 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 
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DETAIL COST ESTIVATIS A.I.D. PROJECT 

SUMMARY 

I T E 1. Fx LC() . TOTAL
 

DIESEL PLANTS
 

Ci]..- Paranagui (3000KW) 330,000 30,000 3j60,000 
(2 - Ctuw'tiba (600OKW) 660,000 60,000 /,000 
G.0; - 1 ringA (600OKW) 660.0OO 60,000 730,000 
C34 - PlaIaltina do Paran (300OKW) 330,000 30,000 360,000 

-uz.,irou-- do Oeste (3000KW) 330,000 30,003 360,000 
. C.-noave. (3000KW) 330,000 30,000 360,000 

't: do Iguaqu (300OKW) 330,00o 30,000 360,orO 
J, P 3o nco do Svl (3000KW) :, .... 3-90. 0noO 

Total direct cost 3,300,0o 300000 3,'00,000 

'"p fr'Cr.e ght & insurance 300,000 60,000 ?O,6c00 

rL_,hg.io(rLrng & Inspootion 60,000 60,000 1"' ,)000 

Cont hn.rccion 300,000o._5000 50,000 

Total Diesel Generators 3,960,000 170,0OO 4,430,000
 

,.Ah 7'YSTLM SIBSTATIONS 

S . ra '726,200 1 (,p040 862,240 
, Apucavam. I, Stage 2 247,370 1 200 465,570 
, ari,,nga State 2 182,450 Iz'.,(O 231,130 
CA AI to Parand Stage 2 74,530 1 .. 20 193,650 

AIpicarana II 545,740 47,1 .'0 1,019,040 
onL1W ronoa Stage 3 628,710 258)"", 886,940 

Sampo Comprido Stage 2 1,735,520 61 !. 2,386,930 
"0I;uba 93,280 523, ;2" 616,700 
:) ,xc, JoS 58,390 504,9)() 563,320 
P10 uAirapuava 28,010 67,330 95,340 

1. Moroo4. 39, _ .650 ii0,430 

Total direct costs 4y259,980 3,171,310 7,431,290
 
Shipiilng freight& Insurance 426,000 175,700 601,700 

Engilneoring & Inspection 255,510 470,520 726,030
 
Contingencies 491910 381,760 83,670
 

Total Main System Substations 5,433,400 4,199,290 9,632,690
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I T E Ml CL(1) TOTAL 

ISOLATED SYSTEMS SUBSTATIONS 

Planaltina do Parand 48,900 311,453 360,353 
Cruzeiro do Oeste 30,810 222,076 252,886 
Caicavel 18,750 157,882 176,632 
PaLo Branco . .10 213.469 244,279-

Total direot oosts 129,270 904,880 1,O34,150 

Sh! 1 piru, froight & Insuranpe 129930 17,450 30,380 
Thninmrig & Inspection 
.,i i,I.j. 

8,000 
A14270 

87,900 
101,005 

95,000 
15tP­

'ota1. lolated. Systems Substations 164,470 1,111,235 1,275,705 

?A.I: } ; lJk SS300ON SYSTEM 
220KV 

'iL 1{5 :!-m Xavantes4Figuoira. 
I circuit 636 TCM, dble circuit 

-towers 240,120. 1,610,000 1,850,120 
I2l k.P Figuoira-Apucarana - 1 circuit 

636 MCM 250,560 i,316,880 1,567,440 
185 In Capivari-Cachosira-Campo Comprido 

2 circuit 636MCM common towers 288,660 1,341,300 1,629,960 
66KV 

Ti;,20 km Campo Comprido-Atuba, 397.5 MCM 
double circuit common towers 45,080 183.o80 233,160 

T5 18 kla Atuba-Sgo Jos6 297.5 MCM double 
circuit common towers 40,572 1(g:(2 209,844 

;,6 20 kr. Campo Comprido-S3o Jo6 397.5 MCM 
double circuit commoui towers 45,080 188,080 233,160 

T? ,i', m Campo Comprido-Rio Branco Sul 2/0 
sirle circuit 13,328 10';,212 120,540 

'P8 83 km Irati-Guarapuava 266.8 MCM 
.ing].o circuit 64,740 324,302 389,042 

T9 60 km Atuba-Morrotan 266.8 MCM single 
circuit 46,800 234,240 281,040 

TIO 40 km Capivari-Cachoeira-Morretes 297.5 
MOM single circuit 45,080 _18080 23360 

Total direct cost 1,080,020 5,667,446 6,747,466 

Shipping, freight & Insuranoe 80,630 100,729 181,359 
Engineering & Inspeotion 268,OOO 14,750 '282,750 
Contingenoies 118,700 611,6O 

Total Main Line Transmission 1,547,350 6,394,525 7,941,875 
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1 T E M FX CL(S) TOTAL 

ISOLATED SYSTEMS TRANSMISSION
 
3 KV. 1/0 Single -Uniw 

R1 .[70 km Planaltina do ParanA 15,470 314,500 329,970 
R2 215 km Cruzeiro do Oesto 19,565 397,750 417,315 
V3 90 kmi Caseavol 8,190 166,500 174,690 
Li. I55 k1m P.to Branco 1 . ,5 _ O55 

Total direct cost 57,330 1,165,500 1,222,830
 

8:ip.amg, freight & Insurance 3,150 37,800 410,";50 
6 'jsp G 14,000 110,250 1249-250tio 


TofrJ.t isolated systems trsaiomisslon W ,780 1,426,950 1,50'" ,)30 

StWM.ARY: 

Diesen Plants 3,960,000 .470,000 4,430,000
 
Main System Substations 5,433,400 4,]99,290 9,632,690

>-o'lftod [stems Substations 164,470 1,111,235 1,275,705
 

M tai. Transmission System 1,547,350 6,324525 7,941,875 
ri,1a, ed Systems Transmission 80,780 1,426,950 1,507,730 

/i~.ri~itfrnlion and General Supervision ,_,0--0_ 2C--.-,.)0 2001O_ 

11,186,000 13, W2 ('0 24988,000 
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Unit of Construction 1.. eDJe 0 0 ircui 1 M 220 EV/Cirouit
636 MOM Double Circuit Towers 

Item FX LC Total FX LC Total B LC Total 

Equipment 

Structure & Storage 

Aluminum ingot, steel 
core, high strength
steel cable 

Hardware, insulators, 
struotures, oable 
fabrication, labor 

Shipping, 71zeight & 
Inmuranoe 

Enineering & InspeOtion 

Contingencies 

Total Cost per Unit 

330,000 

-

30,000 

6,000 

30,000 

396,000 

8,000 

22,000 

6,000 

6,000 

5,OQO 

47,000 

338,000 

22,000 

36,000 

12,000 

.35,000 

443,000 

2,088 

-

147 

-

210 

2,445 

-

10,974 

185 

145 

1,120 

12,424 

2,088 

10,974 

332 

145 

1,330 

14,069 

2,088 

-

147 

-

210 

2,445 

14,000 

243 

175 

1,430 

15,848 

2,088 

14,000 

390 

175 

1,640 

18,293 

V.
 



Unitof 
Construction 

IK220 KV 2 Circuit 
636 ToCe,ACSRjCommon Toytors 

! 66
-3 v93975 ; 'SR 

64Ki 
,,264SCM .., 

2.K -f 66KV 
2/0 ACSR 

-

I K 3 
1/0 ACSR 

item FX LC Total BX LC Total FX LC Total FX LC Total FX LC Total 

Equipment 

Structure and 
Storage 

Alum4inm ingot, 
steel core, 
high strength 
stool cable 3,936 3,936 1,127 1,127 780 "780 476 476 9J 91 
Hardwre, in­
sulators, 
strucures, 

oable fairica­
tion, labor - 15,780 15,780 - 4,702 4,702 - 3,904 3,904 - 3,829 3,829 - 1,850 1,850 

hipping, FTei 
ght, insuranci 276 302 578 80 104- 184 55 70 125 35 60 95 7 55 62 

In& and in­
spection- - 175 175 - 96 96 - 96 96 - 96 96 - 60 60 

Contingencies 420 1,630 2,050 114 620 734 84 464 548 50 403 453 10 180 190 

TOTAL Cost 
per Unit 4,632 17,887 22,519 1,321 5,522 6,843 919 4,534 5,453 561 4,388 4,949 108 2,145 2,253 

dl..
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COST EST]IATE SUGGESTED TRAINING PROGRAM 

A DETEMIIATION OF EXTENT OF TRAINING PROGRAM 

I- Review and analyze operation and maintenance 
preram for presrnt and future system requirements. 

2 - Establish comprehensive training program in all 
levels of operation and maintenance organization. 

3 - Pri-paro training manqals and procedures. 

I Utility operating dept. chief 
(3-4 months + expenses) S 12 000 

J3 TENTA'A. IVE OUTLINE 
TRAI1M-1G PROGRAM 

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

10 men at $ 1200 round trip $ 12 000 
Travel & living expenses 

10 men at average $ 800/mo 
5 months $ 40 PO0 

- Training Instructors, U.S. for 

$ 52 000 

18 months $ 5 500 x 18 
2 Rd trips, travel $ 5 500 x 2 

TOTAL B 

$ 99 000 
8 11 000 $110 000 

$162 000 

BUDGET ESTIMATE TRAINING $174 000 
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COST EST2MATE - TOTAL AID PROJECT 

IMPORTED EQUIPMENT AND MATERIAL 

Item Quamntity Cost (US$) 

- Aluminum ingots for fabrication of ACSR cables 1 775 058 kg 887 529 
o0 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 mi- 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 
shielding ire 

h/8 " (-or 220 kv Lines) 640 km 60 280 
5/16" (for 66 kvLines) 327 km 13 670 

4 -eei cablf,, Siemens Martin grade, 3/8" for 
,inper poise 647 km 9 044 

reCirctitBraker. 220 kv 18 ea 1 530 000 

1Crcuii Breaker, 132 kv 5 ea 210 000 
Disconnecting Switch, 220 kv 38 ea 512 130 
Disconnecting Switch with earthing contact 220 kv 9 ea 166 50%, 

'!IC-, TIecting Switch, 132 kv 19 ea 76 321) 
,o ou. !,u, Switch, 132 kv 2 ea 5 220 

*,,igtAirgArreater, 220 kv 45 ca 125 040 
Sightning Arrester, 132 kv 18 ea 29 520
L igh' ning Arrester, 66 kv 66ea 59400 

I ight:iing Arrester, 33 kv 207 ea 77 130 
. Lightning Arrester,13. 2 kv 57 ea 12 540 

16 ( .ivacitive Potential device 220kv 42 ea 120 100 
o..upling Capacitor 132 kv 6 6 900 

.oupling Capacitor 66 kv 30 21 000 
- C,ntrol Switchboard 59 ea 390 000 

f .'ontrol Cubicle 76 ea 68 400 

.21 Carrier Equipment 21 ea 210 000 
22 - Syichronous Condenser& auxiliary equip.30 MVAR 1 ea 715 000 

123 - Diesel Units, 3 000 kv 10 ea 3 300 000 
24 - Miscellaneous Equipment 54 000 

TOTAL 8 826 600 

http:equip.30
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IECo CONSULTING ENGINEERING SERVICES ANDCia. Internaoional 
 STUDIES PERFORMED IN THE Preparation of

Feasibility Report of COPEL's 5-Yr Power

System Expansion Program
 

Duration of Speoific Servioes 
Follow-up 

June 1964 to October 1964 
Nov. 1964 to Dec. 1964 

5 montls 
2 months 

7 months 

Time spent on Project 
 Specialized 
 862 hours
 
Gon. Engineerini- 3,423 hours
 

TOTAL 4,285 hours
 

The 0Iorvic00 performed wore
c' 1 

A .- G2ELI 

J. -­ ,'uombly of available statistics within COPEL o.Janization 

2 - Gathoring statistics and information from federal stato agencies
 
and other utility companies
 

3 - Inspection of principal substation and transmission lines 

4 ­ Gor.cral review of major generating plants Capivari-C.Cchoeira

Ciavantos, Curitiba Emergency Diesel Plantp Salto GCrnde
 
11.E. Plant, etc.
 

B SPECIFIC
 

I -
Postudy of powcr market, using existing studies and doetormining

principal parameters. - Subdivision of COPEL's systen ireainto I market areas. - Establishing rational grovrth data, -Comparison with neighboring areas as 
investigated by the CAITA,1BRA

Mission.
 

2 - Enginoering and technical review of system interconnoction and

adequacy of design including
 

- review and selection of most suitable transmission and
 
subtransmission voltages
 

-
review of already adopted design criteria for adequacy

- establishing construction sohedule
 
-
projeotion of system requirement to 1970 in speoific, terms 

and to 1975 in general terms. 



-2­

3 - Economic analysis in dividing the COPEL expansion .qysteminto 
logical components for AID financing and COPEL's self-financed 
construction expendituresy including 

- preparation of detailed material and equipment listing 
- review of manufacturing facilities in Brasil 
- breakdown for imported components and locally available 
materials 

- cost estimating of system expansion based on current 
prioes 

- coot estimating of current produotion costs 

4 - Preparation of a comprehensive bound report of 140 pages, 20 
exhibits. 

Additional information as requested by AID program officers
 
and engineers*
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CHAPTER X
 

FINANCIAL PROJECTION 

L0. I - GENERAL 

An attempt has been made to estimate the financial relation­
ships of COPEL for the next ten years. Thr, re,-_'Is of this fi­
i ril forecast are presented in Tables :.-I an t. X-2, at­

fh haf; been necessarry in the analysis to make many a9FsumV­
tions of general economic and financial nature weI) onas as
specific conditions related to COPEL and the proposed elec­
trification program. These assumptions have been maide pri­
marily on a judgement basis for the purpose of obtaining area­
;onably realistic view of the financial development of COPFEL 

during the forecast period. 

Many of the problems of the forecast are caused by the U'c,ng
depreciation of the Brazilian currency which has occured &n
the past and is continuing at the present. This trend will pro­
bably continue also in the immediate future, but it will be pure
speculation to make any predictions of what will happen thrcmtigh
the entire 10 years period. It was therefore decided to base
the forccasL on a theoretical condition of no inflation and to ex.­
pressi all estimates in US Dollars. This procedure eliminates 
,oine of the problems, but it also creates new ones as will be

discussed later in the chapter. However, it places the fore­
cast on a firm basis and facilitates a more realistic evaluatitn 
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 as-umption imposes limits an the in­
come from sale of energy and operation costs during the I ast
few years of the forecast period. However, the main effect on
the forecast is that no expenses on new construction, nor funds
from outside sour ces, have been included following the com­
pletion of the program. 
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The forecast has been developed in five major parts, A throughE. Part A, designated "Earnings from Operations", deals withCOPEL's income and expenses from all of their o p e r a t I o n.Part B, designated "Sources of Funds" show the total fundswhich are expected to be available each year. Part C is desig­nated "Use of Funds" and shows the estimated constructionpenditures, ex­debt service, and other expenditures such as pay ­inent of shares in other Companies. A comparison between thetotal "Sources of Funds" and the total "Use of Funds", which in­licate the ability of COPEL to pay for the program, is includedA, the erto of 1- A C. Part D, designated "Cash Flow", 'showsthe caxrh balance at the end of each year. Finally, Part E, de­signated "Balance Sheet" shows the COPEL asset3 and liabi -
H!ties at the end of each year. 

1'.: - EARNINJGS F9O:, OPERATIONS 

Revenu 'The major source of income for COPEL is the aale.ofelectric power and energy. A portion of their- total sales is toother concensionaires and will be sold at a lower rate fhen therermainder which will be sold directly to the consumers, 

Ai estinvite has been made of the energy sales during the 10year period 1964 through i973 
mend 

on the basis of the estimated de-.and the available COPEL generating capacity, ir, iding 
purc-h ,.ed power,

for 
Tota, losses were assumed to be 15 p e r,- vc ,evry sold retail and 7, 5 percent for energy sold whoX;!'-.
nale. A. reduction in total sales were also assumed, because.0 

tnerns will take some time to be developed fullyVth the result that only a portion of the potential market in-upecific aree u can be reached. T:hese reductions in sales ofnei'gy due to limited distribution systems were assumed to 
0 
be

­

15 percent in 1964, 1965 and 1966; 10 percent in 1967 and 1969;and 5 percent during the remaining four years of the period.Theestimatid total salea of energy for the main System and for theIsolated Systems are shown under A. 1 in the forecast. Energynold wholesale has been estimated to average about 40 percentof the total COPEL energy sales in the Main System. 

The sales price of energy will vary from year to year dependingon the ;ources of supply. During the first few years there willbe a multitude of so'rces, some new and some old, and it is 
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These annual costs amount thus to 18 percent of the niet invest­
rment for hydro. plants and tiansmission systems,,and 21 per-,
cent for the thermial power' planis. However an important fea­
ture is that the investment is considered to be the historic a-~ 
mount in Cruzeiros. The result is that the estimated~ 'annual ,~-~~­

-capital costs, and consequently also the energy prices, -'have,., 

become increasingly small~er in real value, d'rig recent years -

The effect is especially noticeable for hydro plants where the-,
capital costfl are a relatively, l arge, portion-o the total annual -

costs. The. sales price of energy produced from hydro~plants
only a few years old is very low, and does not provide a~reaso 
.. a... return onthe oi ina nvestment. 

. 

. 

'-

-

" 

L 

Normal operation and miaintenance costs are -of course, 'also 
iticluded In the sales price of energy. ' These operating costs 
are re-estimated every three months to takeInto ac~countchan­
ges of su n~ components as salaries of personnel and the cost 

-,of fuel.4 
' ,, 

- -- -

The net result of the procedure of estimating energy ,cos9t's
combined with the strong inflation -durinig the, recen yer, is 
that energy from hydro plants is prices, severa imes lower 
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Th e 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 U1SELPA. 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 net result in the fore ­
cast is considered to be reasonable accurate 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 f rom t h e various 
sources of supply, and Including the cost of tarsmission and 
distribution, which were estimated to be thr.e US Mills and ten 
Mills per kilowatt-hour, respectively. Distribition costs were 
not included In the price of energy sold .vholes-ile. The basic 
price of energy produced by a new Diesel plant was estimated 
to h, between 20 and 25 Mills per kilowatt-hour depending on 
the load factor and the year of operation. Enerfgy from Xavan­
tes was estimated Zo cost 17 Mills in 1969 and 15 Mills in 1973, 
whereas energy from Capivari-Cachoeira was estimated t o 
cost 12 Mills in 1969 and nine Mills in i973, when all four 
units were assumed to be in operation. These relat~iely high 
costs are the result of the high annual capital charg',;, which 
have been estimated In accordance with the presernt 1aws as 
discussed above. The average estimated sales pri.:_:- .'-)r the
Main System and the Isolated Systems are shown unJ,' A. 2 in 
the forecast. The total revenue from sales of energy i. shown 
under A. 3. 

COPEL will have considerable Investments in the Xavantes and 
Captvari-Cachoeira power plants when they are completed. A 
return of five percent of these investments has been assumed 
as other income during the last four years of the program pe ­
rnod. 

10.3 - COST OF OPERATIONS 

The total cost of COPEL's operations has been divided into 
three major components for the purposes of this forecast: 
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I - 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 basis 
using information on historic cost and antic Ipat ed future 
growth of the company as a guide. No attempt was made to es­
timate these general operating costs in detail, because future 
costs will depend on many factors which can not be reasonably
foreseen at this time. The total operating costs have been 
shGw, iunder A. 6 in the forecast. 

A -epreciation allowance estimated at five percent of the value 
-f ihe fixed assets in operation has been included as an opera­
tion expense. 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 assumed t o b e 
completed and placf I in operation in accordance with the cons­
truction schedules. 

No taxes were included in the analysis since COPEL is essen­
ftlly 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 ­
perating expense, as shown under A. 11 and A.13, which indi­
cate that COPEL may incur a slight loss in 1965 and again in 
1968 when interest on long-term debt is included. 

10.4 - SOURCES OF FUNDS 

I - Gene -the sources of funds for the construction proposed in 
the program period will ;ome from four main sources: 

1 - COPEL's profit from operations and depreciation a Ilow­
ances. 
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2 - Government of Parana 

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. 

.2 - Government of Parana - The funds from the Government of 
Parand are obtained from general sales taxes and are provided 
in two ways: 

1 - As increases in paid-in share capital a,, 

2 - As loans provided by CODEPAR. 

The increases in share capital come from the State Electri­
fication Fund as provided for by Law No. 1384 of November 10,
1953 and Decree No.1412 of March 26, 1956. Law No. 1384 
pro vid e s that the Electrification Fund shall receive 10 per­
cent of the total revenue from the Sales Tax in Parana, and 
Decree No.t.412 designates COPEL as the sole beneficiary of 
the Fund. 

CODEPAR administrateg the Economic Development Fun-1 of 
Paranai which was instituted by law No. 4 529 of January 12, 
1962. The Fund obtains its capital from a special two percent 
Sales rrax. 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 pariod. 

Both of the State contributions obtain their funds from taxes
 
on sales and contribute approximately equal a m o u n t s to
 
COPEL. The total income from the normal sales tax,which is
 
the basis for the Electrification Fund, has averaged a b o u t
 
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
stilts 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 to US$ 5 000 000 in 1969.
Funds provided with loans from CODEPAR have been included 
with similar amounts. These values are comparable- with the 
amounts proposed for the electrification of Parana in the Inves­
mert Plan 1963-65 as shown in the "Alliance for Progress Re­
porf'of May 1963 () page 1/20. 

3 - Federal Government- The funds from the Federa' Government 
will be provided from two sources. 

1.- the Federal Budget and
 
2 - the Unity Tax (Imp6sto fTnico).
 

lie funds from the Federal Budget are made availabi,:. as share
capitai in COPEL by the Ministry of Mines and Energy, mostly
for the purpose of construction of specific projects. COPEL has
previously not received any funds in this manner but it ex­is
pected that the equivalent of US$ 1. 500 000 will be received in 
i964, 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
Igua~u power plant. It is anticipated that the equivalent of US 

do
$ 

1 000 000 will be made available from the Federal Budget each 
year on a similar basis. 

The Unity Tax isa special tax on the sales of electric energy in
 
Brazi! in accordance with Law N9 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 V§
650 000 in 1964, ani 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 with1967it 
will be necessary, however, for COPEL to invest in new 
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projects to be completed between 1970 and 1975 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 special funds will be necessary for 
the present program. 

.4 - AID Loan - The loan from AID applied for herein has been as­
sumed available in accordance with the required expenditure 
for construction. A disbursement schedule fox, this loan shown 
in Table X -2, has been worked out on the basis of the cost es ­
timates in Chapter VIII and the construction schedules in Chap.­
ter VII. The loan includes interest during an a,;,:umed three ­

ryear u estimated on the basis of 5-1i2 percentgrace period, an­
nual rate. These estimated yearly disbursernenrt have beenin­
clid,d also under Sources of Funds in the foreca:-;t. 

.5 - 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 in the f or e c a s t .
 
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 Capivari -

Cachoeira but these funds will be Invested as shares in ELE -


TROCAP and have therefor not been considqred herein.
 

10.5 - USE OF FUNDS 

1 - Construction Expenditure - The construction expenditure, as 
shown under C. 18 in the forecast, has beer. determined for 
each year of the Program period on the basis of the detailed 
estimates and the construction schedules presented herein. 
Interest during conctruction was not included except as in­
terest during the grace period in the case of the prop o s e d 
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 loans from CODEPAR, interest pay­
ments have been assumed 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 duringthe grace period. The estimated yearly payments are shown underC. 22 in the forecast. 

The current loans from CODEPAR, GERCA, and BNDE are con­tracted at annual interest rates of about ten percent, and amortization periods of five to seven years. 
-. 

These apparently severeterms are a re:;ult of the high rate of inflation which has occurredin recent years and which is likely to continue for some timeFor this reason, the loans are in fact very cheap, since COPELwilt repay with currency which has only a fraction of the value ofwhat was received. Since the present forecast is based on no in­£ :ation dtring the orograrn period, it is more or les. impossible tomake a true forecast for the repayments of these hoanu. It w as . -roh-'dei,decided, as a reasonable approximation, fo treat theselo:m a Orovnrnment loans, provided at low interes -. te and a
't i~oaJ ~ etio riod. All of thee loans, aind t .' -iriticipatedri-ew loan i from CODEPAR, were accordingly assumed i.o bevided on the following terms: Interest rate 

pro­
- three per,:ent per 

e grace period - one year, and amortization period - 2 0years.Th estimated debt service for these loan are shown under C. 22 
In the forecafit. 

9 - Othe r _-xpenditures - COPEL has certain obligations in rvsre ct tothc fi..ncing of the Xavantes and the Capivari-Chchoeira I'."jects,and intends to contribute conniderable amounts to the share c:tpital
of SU2_,pA and ELETROCAP
forecast has been included 

during the program period. In thea total equivalent of US$ 3 600 ,;i.C0 asshares in USELPA and the equivalent of US$ 10 400 000 aE a'aresin ELETROCA P. Although these amounts are considered to beIevsonable and adequate, it is not possible to make an accurateforecast of the requirements at this time, and some adjustmentsare likely to occur during the program period. It is expected,however, that these adjustments will not be of major proportions. 

4 - Balance of Funds - The overall balance between sources and useof funds is shown under C. 23 in the forecast for each year in theProgram period. The general conclusion is that COPEL will havesufficient funds to carry out the Program with the help providedby the proposed AID loan. One year, 1965, shows a deficit equiva­lent to about US$ 3 260 000 but this can be compensated by transferof funds from 1964 which has an estimated surplus of US$3 200 OOQ
The reason for the surplus this year 
is that new projects havebeen delayed because of shortage of material and equipment which
 
must be imported.
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COPEL SHARMOLMRS AS OF SEPTEMBER 1964 

NAMENUMBER 

Governo do Estado do Parana 


Flausino Mendes da Silva 


Pedro Viriato Pa:rigot de Souza 

Ce1so Aug-usto Fraza-o Guimaraes 

Piuchfl,,is.qui~o 

B.odoipho Cavalcanti de Albuquerque 

u ear, ,Schuian 

vAleijeMunhoz Jr. 

Mnciel Maciel 

F'rclerico Julio Reginatto 

k Rui ei-k-o de Abreu Munhozo 

Mkiluricio Schulman 

1-, ,' , anderley 

PCI}cfitur:o, Municipal de Mandaguari 

Superiitendencia do Plano de Valorizagio 
Economica da Regio Fronteira Sudoeste 
do Pais 

Banco Comercial do Parana S.A. 

Antonio Ernesto Camargo Wanderley 

Gabriel Antonio Henke Neiva de Lima 

ORDINARY 

4 795 894 

2 

6 

.48 

6 

F9 1 

2 

2 

5 

6-

4-

8 

2 

-

-

13 

1 

4 796 000 

OF SHARES AMOUNTi
 
PREFERENCE 1 000Cr$1
 

2 996 500 7 792 394 

2 

6 

- 48 

6 

2 

2 

5 

6 

4 

8 

2 

4 000 4 000 

165 500 165 500 

38 000 38 000 

- 13 

1 

3 204 000 8 000 000 



ANmX IV 

rhibit 2 
TABLE I 

Paranri RevenueS from the Sales, Consignment and Transaotions Tax,1953-1964, in Ourrent and 1964 prioes. 

(in uilji,0ns fcue 

,Rve s -General 
1264 Prices I Index of 

Years Ourrrit Prices Amounts 
% . 

change 
Prices 
1964-:00 

1953 740,0 20.4.1.3 - 3.6 
1954 982.6 21,361,8 4.6 4.6 
1955 1,360.0 25-371.3 18.8 5.4 
1956 1,669.2 26,0371.6 2.6 6.4. 
1957 2,124.4 29036.9 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 "!7.6 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 -i11.2 53.3 
1964 n.a. 68.857.3 19.9 100.0 
1965 82.559.9 19. 
1966 98.989.3 19,9 
1967 118,688.2 19. 
1968 142.307.2 19.9 

Sourcesi Sales Taxi IBGE's Anugrios Estatistioos; 1962 and 1963, State
Governor's Messages of 1963 and 1964. 
Projection for 1964 tnrough 1968
on the basis of 19.9% increase per year over the proceeding year, where
the 19.9% represents the average percentual increase of Sales tax in
constant prices over the period 1953-1962. General Index of Prioen:
Coq1,oon~mioa, November 1964.
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PRINCIPAL POWER SYSTEMS IN PARANA 

Qompary or Concessionaire 

Companhia Forqa e Luz do
 
Parana 


Companhia Paranaense de
 
Energia El1'trica 


Comparhiia ?rada de Ele­
ctricidade 


Dep. ,rtaient. de Aguas e 
iverg;ia letrica 

~Th >'P'muL~itrcade 

.a c ,rica Alexandre 
3ch. 

,entrals le.1tricas de 
I.anta Catarina 

Commu.la Forqa e Luz de 

Coru, alihLa For~a e Luz do 
0)3 tc 

Com.. a Jfde Cimento 
2,,cQIanci Rio Branco 

p9id :?.'<'orcvlrla Federal 

Indusjr.as Reunidas Fran-
cisco Matarazzo 

Indistrias Klabin do Parar. 
de Celulose S.A. 

Industriac Brasileiras
 
de Papel 


/i Santa C7atarina Company 


Abbrevi-

ation 


CFLP 


COPEL 


PRADA 


DAEF 


UTELPA 


SCHLEMM 


CELESC /i 


FLI 

CFL-OESTE 


CIMENTO
 

RB 

RFF 

IRFM 


KLABIN 


IBP 


Start of Principal Type Present
 
Operation Area of of Capacity
(Approx.) Operation Oper. kW 

1928 


1955 


1930 


1948 


1964 

1930 

1955 


1938 


1954 


1948 


1961 


1930 


1948 


1942 


Curitiba P.U. 48,600
 

COPEL P.U. 21,500
 

Ponta Grossa P.U. 3,600
 

COPEL 


Ponta Gro. isa 

Uniao da 
Vit6ria 

Rio Negro 

Iratf 


Guarapuava 


Rio Branco 


Antonina e
 
Jaguarialva 


P.U. 6,200
 

P.U. 20,000
 

P.U. 2,100 

P.U. 7,500 

P.U. 1,500 

P.L. 2,600
 

Ind. 6,400
 

PailIrd. 11,700 

id. 3,500 

Monte Alegre Ind. 37,000
 

Arapotf Ind. 2,900
 

SUB-TOTAL
 

175,000
 
P.U. - Public Utility

Ind. - Industrial
 

http:Indusjr.as
http:Commu.la
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EXHIBIT 3, Page 

Page 2. 

or ;opanyConcessionaire 
Abbrevi-
ation 

Start of 
Operation 
(Approx.) 

Principal 
Area of 

Operation 

Type 
of 
Oe_ . 

Present 
Capacity 

kW 

SUB-TOTAL FROM PAGE 1. ........ 175,000 

Empresa Eletrica de 
Londrina LONDRINA 1941 Londrina P.U. 9,700 

Comipanhia Hidro-Eltrida PARANA­
de £Pa'anapanema PANEMA L2 1930 Northeast P.U. 4,200 

O(,,:~20,000 

TOTAL .......... 208, G.0o 

£20 Sao Paulo Company
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AAAAQA ~LOAN, 
Provided fr~om: 

B,~razil~ COP 

UNOCL SSJIE ED 

Page 

AUMIORIZATION 
Alliance for Progress Fund 
E lectric 'Power Syst~em) 

of-of 2 

Sfor. 

A(a) 

Pu~Lrsuant to teatoit vse,'theAf miistao of the Agency A.A>International Deeomn ("A.IE.D .11, b the Fforeign; A'sistance
Act-.,;- ambhded),-and--thedlgtosofathriysu ---­bhbr'euhde-, hereby authorize the4 estabinn lbn usuntoPart I, Chap-ber 2, Title VI, Alli nice 'foz ' f ad ctthe"Companhia aranaense de Energij. Eletica COPEL, (Borrower) ofnot to exce'ed twelVQm, io unrr~led thosand nie

dollars ($12,200 000) to assistin 'fin"Wih the U. .~oa~otoehanceig oservic.can~delectrical equipment4 and mateiail,.egiern evcs n technicalassistance and training f6.the f'ollowing purposes:, 1 toexpand and 
impoveeletrialgenraing andA transmission sstms in the StateofPrn and (2 6a'ss in 

AsalihnaAri Cprga.iutility operations and maintenance, arid in improving dost control andaccounting procedures. 
L 

1.Interest and TermsofRepayment: 

Borrower shall repay the loan to A.I.D. inUnited Statesdollars within twenty-five (25).years from~the first disburse­ment under the loan, inciluding aA graceA period of not to ece 
five (5)years.. Borrower shallja to A.I.D. inUnited Statesdollars on the disbursed b~lance(of the loan.interest of fiveaccruing during the grace period may be capitalized as it 
accrues. 

(b) If prior to the end of the grace peri~od the Government ofBrazil ("Governmnent") so elects, the Borrower shall fulfillAits dollar "obligation under the loan by paying tbhe Governmentin the currency of Brazil the equivalent, deter'mined as otime and in a manner satisfactory to A.I.D., Aof the United,States dollar amounts payable to A.I.D. under (a)above andin such event the Government shall pay to A.I.D.:A 

A A\ A A A" 

A-XAAAA41 
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i) 	the equivalent in United States dollars, determined as

of a time and in a manner calculated to obtain repayment

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

(a) all interest immediately upon receipt subject to

Government's right to retain all payments in excess
 
of one (1) percent per annum during a grace period

of not to exceed ten (10) years from the first dis­bursement under the loan ("Government grace period")
and 	all payments in excess of two and one-half
 
(2-1/2) percent per annum thereafter.
 

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

(ii) 	interest in United States dollars of one (1) percent per

annum during the Government grace perioOl, and two and
one-half (2-1/2) percent per annum thereafter on all
 
amounts of outstanding principal paid by Borrower to

Government from t.he 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.
 

2. 	The loan shall be guaranteed by Government.
 

3; 	 The loan shall he subject to 
such other terms and conditions
 
as A.I.D. may deem advisable.
 

Administrator
 

Date 

UNCLASSIFIED 




