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CURRENCY EQUIVALENT

Currency Unit: Cruzeiro. (Prior to May 15, 1970, the currency
un.Lt was called the "Cruzeiro "ovo' or -'New
Cruzeiro", the adjective was dropped in May 1970,
without any change involved.J

Exchange Rates Effective December 15. 1972

Selling Rate: US$1.00 = Cr$6,215
BYying Rate: US$1.00 Cr$6,165

Average Exchange Rates

US$1.00 =Cr$4.594 Cr$5.285
US$1 million Cr$4,59h,000 Cr$5,285,000
Cr$1 million - US$217,675 US$189,215



This report is based on the findings of a mission
in May, 1972 to Brazil composed of:

Bernard Montfort (Chief of Mission)
Cheruvari Chandran (Electrical Engineer)
Joaquin Martinez (Advisor)
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SUMMARY AND CONCLUSIONS

1. Total electricity consumption in Brazil was about 43 billion
KWh in 1971, representing a per capita usage of about h40 KWh per annum.
Following the economic slowdown of the mid-sixties, national consumption
grew at the average annual rate of about 11 percent over the period 1967-71
and is expected to continue growing at almost 12 percent per annum in the
seventies. The total installed gerierating capacity in 1971 was 12,650 MW
and is anticipated to increase to about 22,600 MW in 1976.

2. Eighty percent of the country's existing generating capacity is
hydroelectric and the balance thermal, reflecting Brazil's natural resource
endowment of low-cost hydroelectric potential abundantly available through-
out the country and the extreme scarcity of fossil fuels. This is likely
to continue in the foreseeable future as the indigenous coal resources are
hardly adequate for any significant expansion of thermal capacity, explora-
tions of oil/gas have not yet produced results warranting a change in the
energy use pattern, and the country still has attractive undeveloped hydro-
electric sites which, in most regions, are adequate to meet the bulk of
demand during the rest of the decade and for sometime thereafter.

3. Since the entry of federal and state companies into the power
field after World War II, there has been a steady increase in publicly-
owned generating plants which today account for 75 percent of the total
generating capacity in the country. Private companies which distributed
about half of the electric power consumed in the country in 1971 nnow
concentrate on distrihMution investments, purchasing additional power as
needed from publicly-owned comnanies. P.Weir tomnanies are regmlated by
the Federal Government through:

(a) the National Department of Water and Electric Energy (DNAEE),
a denartmAnt nf the Mini.7-.7v nf Mjnyq anA En.e.r. nd

(b) ELETROBRAS; a feteral Agency fmnct_oning both as a hIri4ng
Company controlling the operations of federal companies and
a general coordinat_ng agency foir tIhe scoro

Li. The overall jnvest.man+. %tmnv: f^ +ho an4n + o 4h
power sector has been generally well conceived within a long-term perspec-
tive- Trirng the 1971-75 priod, the invefsment is epected to be about
Cr$30,100 million equivalent at mid-1971 prices!/ or about US$1 billion
equivalent each year; about 20 frcent -A11 be in fore- .- u�- --4. The
share of distribution in the total investment, 15 percent appears low inv raw the Pta+ +Iha distribution since the mid-sixties has been the main
bottleneck to the growth of the power market.

L/ US$1.00 = Cr$5.283
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5. The mandatory revaluation of assets, the mandatory 10-12 percent
ratP Of retumnj and the additional charges of reversion and sole tax on
power consumption have brought consumer's electricity rates to the point
where, without tak4ng into aconunt the comnulsorv loans contributed by
industrial consumers, the sector generates internally about 51 percent of
requnired in4nviq+jnt and increase in working na-pital; including the com-
pulsory loans, the contribution increases to 61 percent.

6. Brazil has succeeded in developing its power sector into a well-
managed and financially so-nd onizatiotn w.h4ch prov4dies arn adq1rlat

power supply to meet a rapidly growing demand. Some weaknesses remain,
hovr " , ao .a.. . *

'7 Concessi-ons h1a+ve been gr.ted f dep.ent of .a1 an+ri^
I. 'U11v O L~.II la LJOL gJ.r -+-O'A r4. AJ _w . Ay.._ . J_ 'J.^ A. P .

sites on common river systems to different companies without prior agree-
r,.LentLls on watUer Ina-LAICLImenI.t. eVen thou Ou *USul IC1he indi-4E.dLAuaL shr V ^ing

implemented according to a well-conceived overall basic plan. Lack of
… .L_ _ _ _ L. _ ___ _ ___ _ J. . .A.. _ _ _ _.2 ---J 4L. _ _ L.. .a __ . _LJ.4t'lrese ag-reementwi"sD U'ttSSUl VU c;rH:uw-i-i to Ufv;uX CDii L-IIU b PUDA-L9UU 11"r1161s

deteriorate, as development of new power sites continues and the companies'
faeilities beco-me hydraulic and electrically intLerconUected. Both DNAEE
and ELETROBRAS are aware of the problem and the need for urgent solutions.

8. The thorough studies carried out by a group of consulting engineers
(CANA-1RinuA-) some years ago for the Soutneastr' ana South regions were very
helpful in identifying the most economic power generation projects and
providing an order of priority for implementation. However, a drift is
noticeable in both these regions from the CANAMBRA concept of rational
choice of generation schemes and development of a well-integrated power
transmission grid. This is due to conflicting aspirations of the Federal
and State Governments and also to the limitations of the technical organiza-
tions of DNAEE and ELETROBRAS. Progress has not been ideal in evolving
a well integrated transmission network necessary for successful implementa-
tion of the CANAMBRA program. ELETROBRAS has recently organized, with the
help of consultants, comprehensive studies to rationalize the different
voltages of the extra-high-voltage systems and development of appropriate
interregional links. Further it is trying to set up an effective planning
group of system planning experts. Once this is done it should be possible
to set up Regional Planning Committees under its aegis with representatives
drawn from federal and state companies and functions similar to those
assigned earlier to the short-lived Regional Commissions.

9. Committees have been formed for coordinating operations of
existing facilities in the Southeast and South regions, and they have been
in(reasingly effective. Important decisions, however, still have to be
made by government, outside these committees. These committees would be
more effective if DNAEE's present rigid control of rates for inter-system
power exchanges is relaxed and companies are given the freedom to depart
from authorized tariffs -- mainly related to long-term or regular transac-
tions -- to seek short-term operational economies by direct negotiation and
settlement.

L/ Formerly called South Central.



10. As tariffs to final consumers are rigidly calculated according
to the stipulated legal ra+ of ret un == -ch- sL on a p-rely fnancial
basis -- the resulting rate pattern is not always economically rational
and could lead to economic distortiors, for xzple in the case of
industrial developments.



I. THE ENERGY SECTOR

1.T In Aa orde topu tFho "s1e BrazQ+.11an owrecrIna global prspecno-
tive, the whole energy sector is first briefly described and the power
sector i. s there- Pter analy-sed in moredai 1n A-+c4n1 4 s ns of

the report. In Brazil, the Ministry of Mines and Energy (see organiza-
tion chart zppended) is responsible for all r.atte.s concerning ener6y.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,oral ales ocenngaU.~LLI ~,1Oi ~LU.~j L £ L U.LU ' ± U u A IU.± U~ J. ELL 

While the power sector is regulated by the National Department for Water
anu £.Letr.WJi %L1ALjjq U,L± UUcoal b -a r,-deUr Ulm uUULaU1th.oUr o.f Lt ation'

Coal Council (CNC), an agency whose functions are to be merged into the
National U-,partmmJnt iLor s--nera-L rroduucion (DNnMrI). Tn tLhle oIl0 andIU gas

sector where the National Petroleum Council (CNP) sets Government policy;
the rederal Government has a monopoly in oil drilling, transtportation and
refining, which it carries out through PETROBRAS, a corporation where it
is a major shareholder. Nuclear energy is the responsibility oI the
National-Commission for Nuclear Energy (CNEC).

2. In 1970, per capita use of primary energy in Brazil was only
0.47 metric tons of coal equivalent, as compared with 0.71 for Latin
America and 1.89 for the world.!! Oil products represented the largest
share (42 percent) of the primary energy consumption, followed by hydraulic
energy (29 percent), while coal accounted for only about h percent and the
remaining 25 percent was composed of timber, charcoal and sugar cane
bagasse.Z The general trend is for oil products and hydropower to
increase their shares of the total while the contrary is true of firewood,
charcoal and sugar bagasse.

Hydro Potential

3. Brazil is endowed with one of the largest hydro potentials in
the world, estimated at about 150,000 MW of which only a small fraction
(about 7 percent) has been utilized so far, in part because of its
remoteness to the consumption areas. More than 50 percent of this total
potential is located in the more industrialized South, Southeast and
Northeast regions, and has been surveyed in some detail. The remainder,
which has been estimated on the basis of topographical characteristics,
stream flow and rainfall is mostly located in the Amazon region.

2/ Source: UNO/Statistical Yearbook, 1971.
~/ Source: "Brazil Energy Resources" World Energy Conference, May 1970.

For comparison purposes, the Brazilians convert all forms of
energy into their oil equivalent following the criteria for
conversion utilized in the official statistics of the United
Nations, except for the case of hydropower when the oil
equivalent is determined on a replacement basis, that is, by
computing the quantity of oil needed to nroduce the same num-
ber of kWh in a thermal electric installation of average
efficiency.
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Coal

).I. In Brazil, coal occurs only in the South, the known reserves
being of the bituminous and sub-bituminous types and estimated at about
3,200 million tons. Coals of the states of Rio Grande do Sul (2,000
million tons of estimated reserve) and Parana (30 million tons of estimated
reserve) are of a very low calorific value, about 3,100-3,200 Kcal/kg and
are mostly used in steam power plants. Located in the state of Santa
Catarina are deposits estimated at 1,200 million tons, which yield, following
washing and seDaration Drocessies. metallurgical coal suitable for the steel
industry. The washery by-product has a low calorific value (4,750 Kcal/kg)
and is used in railroads and steam nower nlants. Data on actual domestic
production, imports and consumption of coal over the period 1965-71 may be
found in Annex l1. In 1971 abnut 60 percent of the dometicallv nroduced
coal originated in the Santa Catarina state and it is expected that the
nroduntion there will increase ft.rthAr -- Aventuallv ioniling hv 1980 --
in support of the expansion of the steel industry which otherwise would
nfet.qitatp increases in noal imonrts that are hdiiitr un -n'h1a hdv +.hq
Federal Government from a balance of payments point of view.

5. The price paid for coal by the electric utilities is as follows:

Calorific Value
(____________________ =A j/ k)q r TT. q A / 6 B-tu

SflMVTJ-A 1. ,7e^ r%^-1. L^nr £O n -
WI=JW 4j 1,pv UU*w~ 4;UC .- )

CHARQUEADAS 3,100 .00l665 72.6
r'AMnITf~lA .00 03L 8e

Except for CAIDIOTA ir, the state of Rio urande do Sui where the open pit
mining conditions are exceptionally favorable, other seams are thin and
require shaft mining; the cost of coal is hence nign and contributes to
the high level of power costs in the South. The cost of coal at SOTELCA
wriic-h is regulated by Decree 62ii3 of January 12, 1968,9is 15 percent mole
expensive (per Btu) than the cost of domestic fuel-oil at the seacoast.
Considering fur--ther that a coai-fired plant requires somewhat more capital
investment than an oil-fired plant, power from SOTELCA is not competitive
on cownercial grounds and has to be justified by such benefits as employ-
ment in the coal mining sector, as well as balance of payments considera-
tions.

Oil

(lo The only reserves of oil found so far in a form that can be
economically explored is in an area of about 70,000 km2, representing about
2 percent of the sedimentary area where oil could be expected. At the end
of 1968, the recoverable reserves were estimated at 830 million barrels,
located on a narrow coastal band that extends from Salvador in the state
of Bahia to the state of Alagoas and also in the state of Maranhao. Total
domestic production of crude oil in 1970 was 8.1 million metric tons repre-
senting about one-third of the country's needs (see Annex 16). Imports of



refined products were also necessary, the total oil refining capacity of
the country being at present only about 60,000 tons per day, as detailed
in Annex 17. In 197n, total petroleum imports cost Brazil US$245 million
(in 1970 prices) or about 8.7 percent of total imports. Imports of crude
oil will increase until 1973-7h -when wells off the Sergipe coast come
into production and increase domestic crude oil output threefold. Total
demand for oil products has been growing at about 8 percent average per
annum in the late sixties and is expected to continue to grow at 10 per-
cent per annum through the mid-seventies. The use of fuel-oil in steam
power plants is by nature subject to random variations from one year to
the next as the utilization of those plants is directly dependent on the
prevailing hydrological conditions. For example, no fuel-oil imports
were necessary in 1969 and 1970 but in 1971, a particularly poor water
year, about 400,000 tons had to be imported.

7. Pricing of fuel-oil is regulated by Decree Law No. 61 of
November 21, 1966, modified on December 1, 1966. No taxes are levied
on fuel-oil and its Drice is equalized at shipDing terminals on the sea-
coast (130 cruzeiros per ton or about 22$/ton as of December 1971) by
means of the National Fund for Freight. Inland freight from those
terminals is an additional charge. It is the Government's policy to
protect the domestie market for fiel-oil from outside fluctuations in
price. For example during the 1968-7n period the domestic price of fuel-
oil at shipping terminals on the Aeacoast AneriAenced variations of a
much smaller amplitude (between 18 and 22$/ton) than world market prices
whi4h deereased qhrnply in 1969 and +hen sk1rocketed in 1atei I 970 only
to decrease again in late 1971.

8. Other fuels include firewood, charcoal and sugar cane bagasse.
Fi rewood is used only in some small Industries and for domestic consump-
tion in rural areas. Charcoal is exclusively used in blast furnaces and
QTinll ste+.n1 mills. R-" cane bagase +t,e w.te+_ or ched sair, ca.e

.,.a.~J. a*5- J ~ SS_-VLIV -_J. '-J -_ - - -A A
5
L±- -_

is used as fuel to produce steam for the processing of sugar. The above
three fuels Still con.tribute about a quarter of B-azl' s ener- but,
remaining stable without any increase, they represent a rapidly decreasing
pnroportion of +1,a tot+al 0t.h.,e, +-ys -P of- eP a of n,, 4 4'4 van

importance at the moment. Known reserves of natural gas are modest and
so was the pr-od4u,c+ion 04r h4s co,.util in l71 at about. or.e billion4

'.~".1 ~ .~4 .'.~V1AJA ~J4 VAI.. ~ AI~U..LQL taLL J.71.7[.Lp 0. mm.L & UV MJ."L.4...LILA

cubic meters. Few sites for tidal energy can be found along the Brazilian
_ oast. o __ _ _ -- -_ 1_ _ __ _ _-rs_ _ L_

'...T0. V * "lS- <z1-V SIJ ZIVWLI ~OLLIUB V! | sU i11d± r ro LULgy . JvWro±J L s1do

large deposits of oil shale but only a small proportion of oil can be
obtained -fom these (a pilot plant for testing the feasibility of economn-
ical extraction is presently in operation in the state of Parana). No
econoumically exploitable deposit oI uranium has been iound so Iar, but
very recent explorations have revealed anomalies in Minas Gerais state's
iron ore deposits, -whiach are considered promising. Braziiian resources
in thorium are among the largest in the world and may have long-term
implications for the development of nuclear power.
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II. ORGANIZATION OF THE POWER SECTOR

Historical Background on Organization

9. The power sector of Brazil has evolved into a well-managed and
financially sound organization which has succeeded in expanding its activ-
ities to adequately meet the demands of the rapidly growing Brazilian
economy. The development of Brazil's power sector substantially reflects
Brazil's natural endowment of low-cost hydroelectric potential abundantly
available throughout the country and occurring alongside extreme scarcity
of fossil fuels. Out of the country's total installed generating capacity
of 19,650 MW in 1971, about 80 percent was hydroelectric, the balance
representing both coal and oil fired thermal and small diesel installations.

10. Until 1934. the industry was owned bv foreign Drivate investors
and allowed to develop with little government interference. Under the
1 934t Cnnqtitiitinn. a fadAral law -- the Water Code of July 193L -- was
enacted, giving the Federal Government jurisdiction over all electric
power 1tilitisAR- awind nartje1ilarly the nownr to arant rights for the develoD-
ment of hydroelectric sites on all rivers and to regulate power rates.
Althouich navknl ft-rem tima to Mmna nnotahlv in 19q7 and 196)L the Water
Code is still the basic law governing electricity development in Brazil.
The sectoris reglated by t.he Ministry of Mins andr Energy, formPrly
through two divisions, namely the National Council for Water and Electric
EnergJ (CNAEE) And +he Nat+onal Deprtmnt of Wa+er and Energy (n,N,AR) ¶.4'h

are now one, merged into the National Department for Water and Electricity
lJnmAr) it - 19° .< FAeeral andsA 04-.V e publicA -4 u+lJi+ies _le '. '.

after World War II, to be responsible for generation and main transmission;
today they- ---on for 75f -4ren 4of the -to 'ist'ldgeertr. cpciyIAJOt UAY dA.kULUJ . Li UI 1) jJo l~VAV U4 UL"I.fl V%JVLO.6 .LI~ L.I ~1J ~J~LV
Another important step in the development of power in Brazil was the consti-
tution, inJ 1961, of a federal a Cenrai E r A
(ELETROBRAS), to function as a holding company controlling the operations
of mosL feueral utilities, to provide financial support to public utilities
throughout Brazil, and to act as a coordinating agency for long-term planning
studies and general coordunat'on Of the country's electrification. pro-grasLc.
Administering and allocating public funds amounting to almost half of the

-- ~ ~ ~.T~mnM^nlnA6 - -- ~ - - - - _ ~total secLuor invesuffiwmen-, E TDTvJiAu now has a pivotal role to play in the

sector. With federal acquisition of the American and Foreign Power Company
properties in 1963, ELEETROBAS oecame involved in distrIDutIon, a function
which is progressively being transferred, as a matter of policy to state
comnpanies. From the point of view of rational planning of future power
developments, by far the most important step taken by the country was the
initiation of studies carried out by a consortium of three consulting firms
known as CANAMBRA; the studies were financed by UNDP and the World Bank
acted as Executing Agency. Two separate studies covering the power market
and energy resources of the Southeast and South, completed in 1966 and 1969
respectively, identified and made feasibility studies of potential hydro-
electric sites, assessed costs of development in relation to thermal and
nuclear alternatives, and laid down the order of priority for implementation



on regional and economic considerations. The Government accepted the
findings as a basis for the expansion of power supply in those regions.
It further decreed that ELETROBRAS should ensure strict adherence to
these development plans, with proper justification for departures. By
and large, the concessionaires in the Southeast and South regions have
adhered to the CANAKBRA plans.

Present Status of Sector Organization

11. The organizational structure of Brazil's power sector, set out
in Decree No. 60824 of June 1967, consists of: (a) two agencies of the
Federal Government, viz.DNAEE and ELETROBRAS; (b) federal, state and
private concessionaires. Through mergers, power companies, of which there
were a large number a decade ago, have tended towards a single utility in
each state. The Federal Government is concentrating on bulk supply func-
tions through one large federally-owned bulk supplier in each extensively
interconnected region, namely the Northeast, Southeast and South.21
Although there are still over 700 utilities operating in Brazil, a few large
utilities account for most of the activity in the industry. In 1971, the
nine largest companies accounted for 90 percent of the utility generation2/
and supplied 76 percent of the demand. the thirty largest comoanies (details
in Annex 1) generated 97 percent of the power and supplied 92 percent of
the demand. The only remainine large investor-owned utility now is Ligpht
- Servicos de Eletricidade (LIGHT), serving Rio de Janeiro and Sao Paulo,
the two largest metropolitan areas of the oountrv. In 1gn71- vriv_at
investors other than self-producers -- mainly LIGHT -- generated 23 percen'
of the total electric energv generated hv Brazilian iitAliAic andA accounted
for 54 percent of total sales, LIGHT accounting for 52 percent of the total.
Investor-owned comneniAe now conrentrate on distrtbution i, p -
chasing additional power as needed from publicly-owned plants. In 1971,75 percent of utility generation and ,2 percent of sale wvre controld-
by public companies.

National Department of Water and Electric Energy (DNAEE)

12. DNAEE, a department of the Ministry of Mines and Energy (see
chart) Is the federal agency though -which the regulatory4
of the ederal overnment in the electricity supply industry are discharged,pyc'l ir-i-~fl~ [ - - - .O I -_ ... _ ____ -excluding r.uclear(seepar. 22)I al electriication (see para.
23). Legally, DNAEE is a powerful body for the implementation of national
electrification policIes, sin.ce DN3AE approves the expansion senemes of
all concessionaires2/ and has the responsibility to supervise the operations

1/ For purposes of planning for power the country has been divided into
five regions, North, Northeast, tWest-Central, Southeast and South.

?/ The utility generation represents about 92.5 percent of the national
pnerat.1on 4.

2/ In accordance with the Water Code of 1934, DNAEE already had the authority
of controlling uhe de-velopment oI hydroelectric resources through issues
of concessions; in 1940 all schemes of conventional thermal generation --
4 'I.. . - -- n fi . -- -includig self-producers projects over 500 KW in capacity -- were brought
under federal licensing. Schemes of transmission and distribution are
also submitted to and approved by DNAEE.



of thje concessionaires primarily t.hroih nntnrol rof friffq_ aorHing
t.o the service-at-cost principle introduced by the Water Code of 1934
:ind streamlined subsequently for detailed application (see Chapter ITI
on t,iriffs). DNAEE also has the legal responsibility for collecting,
Mai,ntaiiniiing and publi1shing all statistical informa+on relating to thIL O t ~l CLJt }U".tJL.. .O A4..1 a..A.. a WisaU.Ov.a. .LLJ ro .Ja a LV J.us V' hoAl
electricity supply industry.

In fact, DNAEE does not adequately coordinate the activities
OL WWI t.he i11 regard ) tlicensIin1g of LhyUdroUeJL;ectLrc sites or coorulinat-
ing development of transmission systems. The example of different con-
cessionaires being allotGed hydroelertric 5±sL' on the same r±-vur -- or
on rivers located within an interconnected electric system - according
tO ;dll overa-ll master plan but without formal agreeuentri for coordiraution
of water management, is illustrative. This reflects political factors
in 'hej elaionnhips betwuen tne Feaeral Gover-nment and t'ne staues
th'ough which the rivers flow. Serious problems have not arisen on this
account in the past, but diificulties have now begun to appear and need
corrective steps. Although transmission schemes are subject to its
approvzl LuNRn nas not succeedea in ensuring adoption oI appropriate
common voltages for the extra high voltage systems of contiguous areas.
DNAEE evidently does not have the expertise to exercise judgment on
matters such as integrated basin and regional planning, detailed long-
term planning of power system development, etc. This is also evident
from the fact that the functions of ensuring adherence to the CANAMBRA
program have been recently assigned to ELETROBRAS, which unlike DNAEE
does not, have the necessary legal authority behind it. DNAEE has not
had an organization of adequate strength and depth fo fulfill such
technical responsibilities, partly because its salary levels make it
difficult to attract competent staff, In the field of control and
supervision of power rates, DNAEE should be better able to fulfill its
role of implementing tariff policies which it does in accordance with
the law. The very rigidity of the law, however, makes it difficult to
oht..-,in a rational system of tariffs (see paras, 33 and 3h). There are
iifV'i,illt.ies also in the maintenance of statistics, which is DNAEETs
1rgi tim:rtc :-oncern. Instead, ELETROBRAS prepares its own statistics, a
t.':k for which it has no legal authority, relying on the cooperation of
t.s za-.socia.tes.

CIentrals Eletricas Brasileiras, S.A. (ELETROBRAS)

ELETROBRAS is an autonomous agency under the jutrisdiction of
the NIinistry of Mines and Energy whose main functions are: (i) of a
holding company to control the operations of its subsidiaries; (ii) of
a financial institution administering and allocating public funds to
aissist the expansion of federal utilities (it provides some assistance
to st.ate and municipal utilities as well!/);(iii) of a coordinating body.
assi1st.ing the Ministry of Mines and Energy in general coordination of

1/ ELETROBRAS' eharter orecludes it from lending to invPstnr-onwned
ut+ilIt:ies.
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Brazil's electrification programs and in planning the sector finances
(through the production of five-year consolidated sector financial
budgets). An organization chart of ELETROBRAS is attached to this report.
ELETROBRAS has 13 subsidiaries, all federal concessionaires&/ in which it
has a controlling financial interest. It also has some association with
23 other concessionaires, mostly state-owned, in which it has a minority
holding (Annex 18).

15. Without minimizing the importance of its impressive achievements
in financing power development. and its initiative in orwanizina nlanning
studies, ELETROBRAS could play a more effective role in the overall coordina-
tion of the power sector's activities. AAlmittAdlvy ELETROBRAS does not have
legal authority to act in regard to some functions, for example, collecting
data from concessionaires (other than its suhsidiariesY) On the system
planning side ELETROBRAS does not have the necessary complement of staff
to thoroughlV eXamine all the diiffirlelt problems which have arise.n T+. is
here that improvements can be made more easily. ELETROBRAS recognizes this
weakness and i tJq d_fl0ng _tSps t vermmm the deficiency (param 92).

16.. Brazil has a large nuwmber of powr concessionaires, over 7
organized as corporations, most of which are municipal institutions of
sm.all size. Tnformation on conce-sior.aires is er. in: .t i ) A---- VTT

containing the names of the 63 concessionaires incorporated by ELETROBRAS
in its consolIdated sector Ainexl proJections, J.(i Anne L

the main characteristics of the thirty largest concessionaires; (iii)
Annex XI on regional' Oste and (iv) A- --- -s -TT c - -ontaining
information on number of employees and tariff structure, respectively.
.-le miain concessionsaairres co0mprise:i

(-) the federal bDulk supply concessionaires (FIujTtAS in tne
Southeast, ELETROSUL in the South and CHESF supplying
DiOt of, the 'Nr~orthnea9t);(as 'i ±.L ,' A. j s -. _ - nn i'

(iiJ the,largest state concessionaires are uzSor yao raiuo)
which is in fact almost a bulk supplier, CEMIG (Minas
Gerais) CJEE (Rio urande do Sul), COPEL (Parana), and
CELG (Goias); and,

(iii) LIGHT, the private utility covering the Rio de Janeiro
and Sao Paulo areas which supplied about half of the
utility market in 1971 and also had the largest generation
tnat same year, slightly over that of CESP and FURNAS.
LIGHT's future expansion will be based solely on distribu-
tion activities with all its additional power requirements
being purchased from bulk-suppliers.

1/ ELETROBRAS' subsidiaries comDrise all federal concessionaires encAept
those in the territories of Amapa and Brasilia which are owned directly
by the Federal Government.
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Coordination of Operation of Existing Facilities

17. It is recognized in Brazil that coordination of operation of
exi4ti-nv facilities is essential to maximize economic benefits as the
new large generating stations come in service, especially in the South-
Ast and South where generatine stations are linked by interconnected
networks. A reduction of a few percentage points in the generating capacity
in the inteArconnelCted areas would mean large savings in capital invest-

ment in the seventies. The construction of the very large Itaipu (Sete
Quedas) hydroelectrir trnis-ct wnuld reinforce the need for integrated
operation. A Coordinating Operating Committee (CCOI), of nine companies
of the Southeast reginrl and adjacent areas (FURNAS; CESP, CEMIG. CELFJ
CELG, CBEE, CPFL, LIGHT and COPEL) was set up by the Ministry of Mines
and Rneryr in 1969. T+. fimrlo+inrs uindpr thp onvrall sunervision of DNAEE.

and with the technical guidance of ELETROBRAS. A similar coordination
co 1ttee has been sae+ ur in 1Q71 fnr the Sou+h regionn

18. The Southeastv GCOI was paSrticularly effective durinc 19Q71, an
extremely dry water year, in arriving at operational decisions and inter-
sysem owe exchange _}_ tr h_..uh -1.zich -c+-4>+t4ons itn elsea rr zrr2) L.xIII yLJw=1 @"w v- v6-"-- -w_- r* - - ~~
Implementation of some of those measures, however, have had to be taken
outside 4-- 'JUZiUnder gowrL d4 Vn UA1ction. Pu4n optiU.miz.ation

of operations would be difficult to achieve under the circumstances explained.
To a large extent, the difficulties are due to the problem. of tariffs for
inter-system power exchanges. As DNAEE cannot possibly control conces-

~~ ~ ~ I .L~~~Li .~~~l ~ ~ ~ J -. J1 J.U-. J-.444' 4 UC-_ A +-
sionaires teechnical operations ±ln utla'l, thIe t f Lvru W iLL Ls relL-.Ad

to long-term transactions so that it is too rigid to enable practical and
mutually cost-saving tariffs to be adapted to the particUlar set of
operating circumstances. A possible solution would be to give the companies
the freedom to depart from the tariff structure for inter-systemn power
transfers to seek operational economies by direct negotiation of tariffs
suited to the circumstances. Tnis would help decrease the cost of power
at hulk supply level where, in 1971, utility exchanges were nade at the
average rate of o.064 Cr$/wKwn or 1.2 USA/cK'wn. However, establishnment of
properly operating system control centers would much improve the present
position.

',ordination of System Planning

19. While the Coordinating Operating Committees provide system coordi-
nation on a seasonal and annual basis, they do not have a development planning
function and cannot focus on the inter-system improvements needed for better
integration of facilities in the long term. The absence of a suitable agency
for this purpose is partly responsible for the drift, both in the Southeast
and in the South, from the CANAMBRA concept of rational choice of generation
souirces and development of a well-integrated power transmission system. 'The
Government recognized this problem in 1967 when it decided by Decree No.
60821i of June 1967 to establish five Regional Commissions -- one for each
region -- primarily for harmonizing the expansion programs of the respective
electric systems within a regional framework based on unified concepts and
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criteria, and to continuously update such regional plans. The commissions
w-ere to function -nder the former CNAEE, now DNAEE, with renpresentatives
drawn from ELETROBRAS and the constituent states. Only one of these

cormLissions -- for t SouthALeast region -- was actually constitluted and

even this was short-lived. The lack of coordination and insufficient
dtwlhn.on givenr t. o studies ofLP ̀th. ,e bivenefAAWS of integrated operation led--

recently to an underestimate of the potential available in the Southeast
region by nearly 1,000 MW %average) by 1980, or Just Wd 10 n 

the regional total, which, in turn, led to proposals to augment generating
capacity through high-cost emergency solutions not in the CAND program.
The entire matter is now under study in the context of preparation of a
new development plan for the Soutneast region, as agreed with the Bank.

20. More recently, ELETROBR'AS has recognized that the presently
existing and planned EHV transmission grid does not necessarily represent
the best conditions for fully interconnected operatiornis. 's of row illere

are too many high voltages (220, 345, 440 and 500 kV) and insufficient
direct inter-system transfer capacities. ELETROBRAS has now set up a
committee to study the matter with the help of engineering consultants,
including the investigation of the possibility of adopting a common
voltage level for the 4h0 kV and 500 kV systems in the Southeast region.
Also, interregional power exchanges between the South and Southeast are
being studied by ELETROSUL, under ELETROBRAS' direction. Looking to the
future, ELETROBRAS is trying to recruit system planning experts to set up
an effective planning group. It should then be possible to set up Regional
Planning Committees under the aegis of ELETROBRAS with representatives
drawn from federal and state companies. State companies appear to recog-
nize the need for such committees which should have functions similar to
those assigned earlier to the Regional Commissions (para. 19) and, in
development planning matters, would play a role similar to that of the
Coordinating Operating Committees for operational matters.

Training.of Personnel in the Power Sector

21. Training programs at various levels are available to power
sector personnel&/, with ELETROBRAS and the Ministry of Mines and Energy
acting as coordinators. At higher levels the principal opportunities
are: (i) a joint program of the University of Rio de Janeiro (Federal)
and the Rensselaer Polytechnic Institute. Troy, New York, started in 1967
for a 15-month electrical engineering course at Master's degree level.
(This has resulted in 50 Brazilian engineers graduating in the U.S. up to
1971; 8 more are expected to do so in Brazil in 1972); (ii) a Business
Administration course of short duration initiated in 1969 for managers
and executives of the power sector. So far 85 have attended the course
(68 at the Rensselaer Polvtechnic Institute. 17 at the Getulio Vargas
Foundation), and it is planned in 1972-74 to train another 160 executives;

(iii) a colUrse on systems analvsis snonsored bv PETROBRAS, the national
oil company; and (iv) the training program of the Ministry of Mines and

I/ Annex II shows number of employees of the main concessionaires in 1969.
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Energy in energy economics, law, finance, administration, data processing,
nronect+ aninlysisj- e+tG.j whic-h noeww ecr Qa+n ae.n1lo_es <-e fre on attend
At the operational level, the power concessionaires own 25 training
centers forv- +.v-nJr%4nin 4.n ema,r&s.en snd *%va4n+r.n^e o aLS.JI .&tSa+i s ma. a.
ing plant, transmission lines, electrical system protection, telecommunica-
tions, meter reading, dietriet managing, e4. .- A- -o i s
visory training come from EISTROBRAS's own resources and a US$2.5 million
USAID loan. At the opert--o ' level, t.he rA I - n-- -who --ei A 'ly

on French technical cooperation with training facilities and techniques
-LUXA1.QA1Wa,, ,^U uZ JJLLU._ULM D^UV 47 LUnUt % XvX IUWIVU LLW JJ'a U Ud J_ U&dAULL O V".'

the operation of those facilities as well as the planning and financing
ofL new programs.

22. mNuclear energy is unaer ieaeral control, the prime responsiDility
for it being that of the Comissao Nacional de Energia Nuclear (CNEN) in the
Mrinistry of Mines and Energy. ONEN has recently jointly agreed with ELE-

TROBRAS to entrust implementation of the first Brazilian scheme of nuclear
power generation to FURNAS, a subsidiary of ELETROBRAS, for bulk powfer
generation and transmission in the Southeast.

Rural Electrification

23. The Instituto Nacional de Colonizacao e Reforma Agraria (INCRA)
a self-governing agency attached to the Ministry of Agriculture and created
in 1970 by the merger of the Instituto Nacional de Desenvolvimento Agrario
(INDA) and the Instituto Brasileiro de Reforma Agraria (IBRA) has the
responsibility for planning, programming, promotion and control of rural
electrification in Brazil. For execution of its programs it enters into
agreements with states, municipalities and private utilities. Most of the
rural electrification installations are carried out by state concessionaires
through specialized departments or subsidiaries, and function through
consumer cooperatives. Financing for rural electrification has been avail-
able from: (i) budgetary funds from INCRA; (ii) soft loans from the Fundo
Federal de Eletrificacao administered by ELETROBRAS; (iii) state contribu-
tions; (iv) participation of the cooperatives; and (v) development institu-
tions -- to date, the Inter-American Development Bank has made a loan of
US$30.8 million for the purpose.
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III. TARIFFS

H1istorical Background on Tariffs

?l4. The "+T r code of 193) ea+ablished + hne baic principle t.ha

electricity tariffs should be based on actual costs, and would be fixed
br the M4, nistry of Mfines and En.ergy on the basis of appi-ca+ions wade
by the companies every three years. Decree No. 41019 of February 26, 1957,
prUvided that basic tari.fs should produce revenues to cover costs of
operation, provisions for amortization or reversion, depreciation, and
give a relturn on invest-mcent- up to-u - maxr. ' of10 -cet,cal 4t on~ ~ a UI .LjVV WI~II U~ IA d. 11ICLA.AJI"1U1 U.L LUJ IkJ iVI LL L~, -.'-L " 1

remunerable assets based on their historic costs. Concessionaires could
obtain s-ach'arges on th,L'e basic L.riffs be-& -- 4the 4r-4 n '-- revision'UO.[ uar11. VI LLI 0-±tL0.±L X LMJ1W8U IJ11 UIIU 1L0.~LLItAM-L ±V VJ.DLUJLAQ

to cover mandatory wage increases, social benefits, increases in costs
of fuel antd increases n costLs foreign debt servLce.

25. whnen beginning in i959 inflation began to seriously erode the
rate hase, application of the Government regulations did not permit rates
tlo rise as rapidly as tne general price level, especially for investor-
owned concessionaires. As a result concessionaires could not internally
generate sufficient cash to meet expansion requirements and tne expansion
of facilities, especially distribution networks, was virtually arrested
by 1963. in 1964, tne new Government, aware of the plignt of the power
indulstry and the need for immediate corrective action issued a decree
which permitted power companies to revalue their assets, in accordance
with inflation indices issued annually by the National Economic Council.
In 1966 such annual revaluations were made mandatory.

Present Tariff Regulations for Power Concessionaires

Effective January 1, 1972, Law 5655 of May 20, 1971,provided that
electric power tariffs should be set for each utility and should cover all
its operating expenses, including depreciation, a 10-12 percent return on the
remunerable investment (defined as the net revalued book value of assets in
operation, plus stores inventory plus working capital), and a reversion charge
ecual to 3 percent of the remunerable investment. The basic tariff is
revised yearly and concessionaires are allowed to add to it without DNAEE's
authorization, certain surcharges to compensate for direct cost increases:
monthly, for mandatory increases in wages, social benefits, fuel cost and
cost of purchased power; and semi-annually for increases in foreign debt
service caused by changes in the foreign exchange rates (details in Annex

27. In addition to the basic tariffs and surcharges referred to above,
electricity consumers in Brazil pay taxes and make compulsory loans which
provide additional funds to the sector as follows: (i) a Sole Tax (Imposto
Unico) on residential and commercial consumers at the rates of 50 percent
and 60 percent respectively of a countrywide averaRe electricity charge
calculated by DNAEE every three months (fiscal tariff); (ii) a compulsory
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loan collected from industrial consumers in exchange for 20-year ELETROBRAS
obligations at 6 percent interest net of monetary correction. The loan is
up to 35 percent of the fiscal tariff; and (iii) a social security tax of
3 percent of all power bills collected for the benefit of the Ministry of
Labor and Welfare (details in Annex III).

Present Level of Tariffs

28. In 1971, the average revenue to the concessionaires from final
consumers of electricity, exclusive of reversion, taxes and compulsorv
loan, was 119 Cr$/MWh or about 2.25 US¢/kWh, which is comparable to what
is experienced in advanced industrialized countries. and in MA -Zin. whArA
it is 2.2 US¢/kWh, but substantially higher than Colombia with 1.3 US¢/kWh.
However. when reversion. taxes and eompulsory loan are taken into aneom int
the consumer actually pays 165 Cr$/MWh or 3.1 cents/kWh. This price is
shown broken down in its varinous conmponents in thA tabhle hbelnw!

AVERAGE PRTr.E/TARTF OF RTrITRTrTTY TN 1071

Cr v/fMWh US'//kWh

Concessionaires'rrevenuno/ A xel-ing reversion 119 2.25
Reversion +7-1
ConnessinnairPs1rAvAmei, incl1uding reversion 126 2.39
Sole tax +16 +.30
Snoial security. taxs 4I r 7
Price paid by consumer, excluding compulsory loan 7 m
Comnrn1srnw lonn +n1 +.36

Tontal Afymnt by consuer e12
. .

1/ Prices of mid-1971 US$l - Cr$5.285.
!j prom final consumers of electricity.

Thle high consumer contribution (0.87 centstic'wn) over and above the strict
financial cost of service (2.25 cents/kWh) results from the Government
pol'cy of having the sector -- that is the concessionaires and the con-
sumers -- to internally generate a large portion of the funds required for
financing of expansion, rather than rely to any sizable extent on govern-
ment budget allocations or capital market resources.

Financial Returns on Power Investments

29. The financial return on the sector's revalued assets is 16-18
percent as follows: 10-12 percent of return on concessionaires' assets,
3 percent of reversion charge and about 3 percent of sole tax. The
compulsory loan is not included since it is eventually paid back to the
consumers.



- 13 -

30. Regarding new proJects, however, each case would have to be
.sepAratelyJ andLIA ULA. IA%.J II LI ,..L J. A.L I IU4.' Is l UI LI UnII on -hs -- ---

may depart from the 16-18 percent bracket since the legal requirements are
rela ted tou- returns o-n cocsioars --- v -ses -o 4nieennI i~L~L~V LA) ~ bLL1i~ VIA ViIV.I-Uiid±I V'OLW..L ClZiOU ,$, I.Vt VIA iIUeT IeII5U1UUL~

projects. A rough cost/benefit calculation on the considered investment
pruograUm talring ±into accowUUl. the present average barifi pius reversion and
sole tax on the benefit side and the investment and operating cost of
generat'on/transmissio-n/distribution with seasonabie assumptions made on
plant factors, fuel costs, system effects, etc.) shows that the average
InLrancial. rate of return of this program is of the same order of magnitude

as the 16-18 percent return on existing assets. Excepting price increases
due to inflation, this is an indication that no substantial increase or
decrease in the general level of tariffs is likely in the near future in
the context of the present legal framework and given the sectors need for
internal cash generation. Again there might be exceptions to this in
individual utilities. At any rate, it provides an indication that the
average project being presently considered in the investment program is
financially attractive.

Regional Average Tariffs and Short-Term Evolution

31. The table shows the average concessionaires'revenues from final
consumers in the five regions and the evolution of those over the 1971-75
period as well of total national consumers' payment per MWh:

1971 1972 l.73 194 1975
(Cruzeiros of mid-1971 per MNh/-US 1=Cr$5.28)5

Revenue of Concessionaires
Average North Region 19L 229 233 234 235
Average Northeast Region 131 139 13) 127 12h
Average West-Central Region 185 197 201 185 198
Average Southeast Region 117 124 128 130 131
Average South Region 182 200 205 208 213

Average Brazil 126 U6 Di 140 141

Sole Tax 16 23 23 22 21

Social Security Tax 4 4 h 4 4

Compulsory Loan 19 18 1231

Total Consumers Contribution X6 172 X___

11 Subject to renewal of Compulsory Loans.
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The concessionaires-revenues varied widely between regions in 1971 and the
gap will be widening in the near future. In this respect, the regions can
ne classified in two groups. Tne Northeast and Southeast have the cheapest
power with power in the Northeast becoming even cheaper than the latter in
a few years, in part due to the excellent economic characteristics of the
Paulo Afonso hydroelectric complex. The more expensive power is not
sLrprising in the North and West Central, hitherto backward in electricity
development, where economies of scale cannot yet be achieved, but requires
explanation in the South regicn which has both coal and water power resources
and accounts for 10 percent of the nation's consumption. Primarily this is
due to the high content (50 percent) of thermal power generation, and the
high rates for coal used by power stations, as fixed by the Government with
the overall objective of promoting the local coal industry. Some smaller
installations use oil but the cost of imported fuel keeps the cost of
production about as high as the coal burning stations. The above table
shows that, in the regions and the country as a whole, there is a sudden
increase in tariffs of about 8 percent in 1972, mainly due to the change
in law allowing a return of 10-12 percent.

Present Structure of Tariffs to Final Consumers

32. Decree Law No. 62.724 of May 17, 1968,establishes uniform rate
norms to be followed by the concessionaires while presenting tariff applica-
tions, and demonstrating adherence to the three basic principles of eovering
costs, treats groups of consumers alike and charges consumers differently
for different load factors. Setting and revision of tariffs has to be
preceded by DNAEE's financial analysis to ensure that all costs are
appropriately covered. Under the above decrees oonsumers have been divided
into two main categories -- those connected at or above 2,300 Volts (Group
A) and those below it (Groun B). C oncessionaires have to enter into contracts
with consumers of Group A on a two-part tariff -- the demand charge covering
the legal return;. depreciation and reversion, and the energ-y charge covering
operating expenses, taxes and levies. Group A can be further subdivided for
different operating levels. the cost of service being cal nat+ed for each
voltage level, i.e., tariffs for supply at 220 kV, 132 kV, 66 kV, etc. On
the basis of information given to DNAFXR concessiona4-es can establish tariffs
with a decreasing per-unit charge for successive blocks of demand and/or
energv consymnption of cons'l-mers in category A. For supply to consumers in
cabegory B the costs are first calculated on the two-part basis, but an
equivalent energy tariff is al-o0ed in practice w4h the .a tntrod cL4 on o f
blocks also possible.

33. Annex 4, containing the present tariff structure of 26 representa-
t_-ve concessionaires, sho4w. that thhe geogoaphal PauI rn of' tariffs at a
given voltage level is rather erratic. For example, the high-tension tariff
of T.TG,HT is avery M.-ch lower than that of theX oth-r CouCU,ssionaires in the
some interconnected area, such as CESP and CEMIG, From a national viewpoint,
it is desirable as far as inudustrial tarLffs are concerned that they signal
to the industrial consumers the appropriate economic cost message so that
their decisions regardIng plant locations/expansions are in the national
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interest. From this point of view, the economic cost to supply new loads
:t F a oar I 'AR IrIT In^-1 A ei 1kc C1+. a " 4 n I I sr A 4 f fp" e-P^m u !3 ..p Tin p4 + In i Y.7 2_ ' ... - -l a- -*f lvl tJ4v .aJ Wfi J ic.., . ai .. a Sv Wi J .-

a wel]-interconnected system except for transmission costs. In fact,
hwmvr t;k4 .an -4.1-e -such .4- national A-etis C&l har--Ay be a4tt-ainsd V AlJ. ~.&fl~.J /_ ~ UI1 L U,LU1ICU~1L .~jStJ%V Uj.VVVI '-"Li iLa.± a. YUV .LIIWA

considering the legal tariff framework which provides that tariffs be
SAJIIL*J.L.U V. Cn a .y l.±J A. CLI1U.± LL iV I U.A 1 LL .LLUY %OJ11 V. VeLhJ.UIlL JILOr

have cheaper resources or f.ully depreciated part of their installationsM)
A%lso the-re are catJses MAUere L,he 1-abf baset does nobU rt5J.fLee theo fu.ll Lfinnc'u-it
cost, for example by allocation of a portion of the investment cost to non-
existent navigation activitieso Furtnermore, allocating costs between
consumer classes is in practice a meticulous task not easily controllable
by DNAEE and it appears there is a tendency among some utilities to manipu-
late tariffs in order to lower high-tension tariffs: some utilities in the
South supply a few industrial consumers at almost half the financial costs
-- which may well be appropriate in the national point of view -- without
specific authorization of DN.AE, DNAEE is concious of tne problem and,
with the help of ELETROBRAS or concerned utilities, has attempted to find
solutions in some cases by using the flexibility the law permits in depart-
ing from the strict rule of cost allocation between the various consumer
classes.

inter-System Power Exchanges

3ih. Recognizing that tariffs for inter-system power exchanges consti-
tute a special condition of supply, DNAEE has been given the authority to
take into account the peculiarities of the systems of each concessionaire
and establish special tariffs for: (a) interruptible supplies arising from
occasional availability of capacity and/or energy; (b) supply outside the
periods of peak load; and (c) supply for simple wheeling and/or interchange
of energy. For supply of off-peak energy, for instance, the law requires
that rates can be decided only after the concessionaire first proves the
e*istence of marketable energy, and then, on the basis of an economic study
submitted to DNAEE, accompanied by the respective contracts of supply, which
ensure that there is no discrimination between consumers having the same
conditions of utilization of service. DNAEE has to approve the contracts
under which such supplies are made. But the central issue regarding inter-
system power exchanges is that DNAEE's permission is reauired for every
departure from authorized tariffs and this rigid control practically precludes
operation of the interconnected facilities on the most economic basis.
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nV. THE PRESENT MARKET AND SUPPLY SITUATION

Present Market Situation and Past Trends

35. Total electricity consumption for the whole of Brazil was about
42.9 billion kilowatt hours in 1971 (Annex 5), including self-producers,
representing a per capita usage of about 440 kWh per annum. The ratio of
about one kilowatt hour consuned by the Brazilian economy for each dollar
of Gross Domestic Product is in line with what is experienced in countries
with comparable economic structure and development. The consumption grew
at the average annual rate of 8 percent during the past decade. However!
this period included the sharp economic slowdown of the mid-sixties with
a particularly low average growth rate of 3.5 percent annuallv over the
three-year period 1962-65. In contrast, recent trends during the past
four-year period 1967-71 show an average annual growth rate of about 11
percent (Annex 6). In 1971, electricity consumption grew 12,4 percent.

36. In 1971, the breakdown of electricity consumption by class of
consumers for the market served by the main utilities. representing about
99 percent of the total market, was as follows (Annex 5):

Consumer Class Consumption (GWh) % of Total

Residential 9,038 23%
Commercial 5,632 W
Industrial 18,830 49%
Rural 336 1%
Others 4.888

Total 38,724 100%

In addition, in 1971, privately generated consumption -- mostly for
industrial use -- amounted to about 3,600 GWh or 9 percent of the total
consumption. Total industrial consumption represented about 53 percent
of the national consumption.

37. The above aggregate national statistics hide wide regional
disparities, as exemplified-in the table below:
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Consumption2/ Approximate Approximate Per Capita IndustriaI&/
1971 Growth Rat-e Gy'mowth Rate Consunintion Consumption

Region (GWh) 1961-71 1967-71 )kWh_ (% of Total)

North 460 13,0% 17.5% 117 ].9%
Northeast 3P860 12U 1505% ) )J
Southea3t 33,500 7.5% 10.3% 795 55%
W,st Central 7t50 -I 2 ,% 20 11.7 11 .C5
South 360 12.6% 268 l

BRAZIL 429930 8,o% 10.9% 412 53%

= Incluin esi drgoalbekow.o small u itLes an' se'f, Lu .LIHr± ILLLI% U±1I1cu L,-u V,LU1LI&± UL_1LUH(J 1TdJ U~LJ..LJ LUiJ-~1U~J 

producersr
Pg onal ind-ustr[U iab l cons-r[iWp-ion as a percentuage of total regLonal con-
suzption.

The Southeast region is by far the most developed of Brazil. It contains
143 percent of the population and accounts for 70 percent oL industrial
and 40 percent of agricultural production. Its power consumption was about
33 billion kilowatt hours in 1971 or aDout 77 percent of the country:s
total, with a per capita consumption of 800 kWh, almost twice the national
average and approaching that of some developed countries. In fact, most
of the nation's industry is located in the Southeast region where the
state of Sao Paulo alone accounts for more than half of the nation 's
industrial consumption. Electricity usage is low in most of the remainder
of the country. The Southern region has a per capita consunption of about
270 kWh, mainly because its economy is based on agriculture. The North-
eastern region has a per capita consumption of only 140 kWh, with industry
responsible for about 44 percent of the regional consumption0 The two
remaining regions, North and West Central are characterized by a very low)
industrial component and per capita consumptions of 117 kWh and 147 kWN
respectively, In the past, growth rates of regional consumptions have been
widely differentiated with the electrically less developed regions growing
faster than the more developed ones, Over the 1967-71 four-year period
for example, the Northern, Northeastern and West Central regions grew,
respectively, at 17,5 percent, 15.5 percent and 20.0 percent, therefore
tending to represent an increasing -- albeit still very modest -- share
of the national market whose growth rate over the same period was 10.9
percent.

Existing Facilities

38. According to DNAEE's statistiqs, the installed capacity for the
whlole of Brazil was 11,233 MW in 1970.1/ The table shows the breakdown
in 1970 by type of equipment and by region (a list of the main generating
plants, with capacity 100 MW or more can be found in Annex 7)s

1/ A nerHtii n +.n 1P.T.RRFlth&P 4+ -, n1,-.'.. i ).r WT .r- ln7n _-a -. , nrne VT r.rl
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HYDRO AND THERMAL GENERATING CAPACITY, REGIONWISE2 1970 

Hydro/Thermal Breakdown Regional Breakdown of
Within Regions National Capacity

Region Hydro Thermal Total ___Hydro Thermal Total

North 0% 100% 100% ox% 7.0% 1.5%
Northeast 81% 19% 100% 9ol% 8 o% 8.8%
Southeast 84% 16% 100% 7134%,, 53.0% 67.6%
West Central 9h% 6% 100% 1203%j' 3.1% l0.4%
South 49% 51% 100% 7.2% 28,9% 11.7%

Brazil 79% 21% 100% 100.0% 100.0% 100.0%
(8828 (2l05 (11233 (8828 (2405 (11233

MW) MW) MW) MI) MW) mw)

1/ Source: DNAEE/ this information not available for 1971 because of lack
of regional breakdown of self-produeers'facilities.

2/ Includes Jupia hydroelectric plants the output of which is used in the
SnllthAASt. 

As cann be sen- +.he Rawzilinn generat+.4ngr a ite are nradonminn+.anly hro-n_
electric, 79 percent in 1971 (73 percent in 1961)o This is also true on a
reg.n.vional lbasis except for t+hae North .,hich i-s evntireelly thmer.aln a-nd the So VI

which has hydro and thermal in roughly equal proportion. In the North,
th-e location and size of the +- m'a 4n mar '- 4^-es I the-11 c-i+i1es o-P m-nausU*fl~ ~. 45.LPJA fl3\h olP. VSIA UPP.J L~.LL KeVJ f. U IIZIS v Sile L. VS.~' PJP I AO.LO.

and Belem have not justified the development of the potential hydroelectric
resouces so far. TT; the &Sout-,h -s -_ -11c contain alth coalI resou-rces ofI ~~~JUJ S.~~~~~,.J O~~~~~J .LCLi , .~~~~~A1- ULU 'JUUL4L9 WAIIAI;1I I.UIAU.2-IIO CL.LJ. LA U l Ud,. JL UJ

the country, coal is burnt in steam power plants. Annex 1.1 contains more
detailed inforr.ation on -thle supply poQ.siorl An heI regions.

-rn ~~~T -I n , A±. .L ,I …-- -- - - ~
79 In 196LL ot.ual gIerser u atHion 0.o plant a-uxiliaies ! use- inQ o.f

LIGHT's internal consumption for pumping water up in its hydroelectric
scheres, 3 d consjumption amounted respectively to about 23,400 Gwn and
19,630 GWh representing 16.1 percent losses attributable to transmission
and dlstribution, and inadequate metering of customers' real consumption
due to a shortage of meters. Since then the situation has improved some-
wait, despite the construction of generating plants Iar from market areas,
due to improvements in the concessionaires' distribution facilities and a
mroe effective metering oI consumption; in 1971 iosses of about 15*0 per-
cent were experienced (see Annex 6). This is not low by the standards of
dreelrcoped countries and should De expected to decrease further when the
distribution systems are further improved but it should be regarded as a
substantial achievement.

JZ Thi..5 item is of limited scope since most of the generating capacity is
hydroelectric.
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Svel C-Producers

lao. In 1970 there w"as about 19200 MW of installed captive generating
capacity, mostly all in industrialized regions.11 i-nis represented 9 per-
cent of the nation's total capacity and was composed about equally of hydro,
steam and diesel. Tne hydro and steam were operated mostly on a permanent
basis to supply power to the industry while the diesel operated primarily
in emergency. Captive installations expanded at a fast pace in the fifties
and early sixties (12.6 percent arerage per annum over the 1955-63 period),
mainly because of severe restrictions in power supply from concessionaires.
Since 1963, captive generating capacity has increased very slowly (2.5 per-
cent average per annum over the 1963-70 period) due in part to the economic
recession in 1963-67 but also due to the progressively increasing power
supply capability of the concessionaires0 Regarding the futures it is
expected that power supply from captive installations will increase further,
a].beit at a lower rate than national consumption. A check against over-
expansion of captive plants is DNAEE's authority since 1934 of controlling
the development of hydroelectric resources through issues of concessions;
also in 19h0, all schemes of conventional thermal generation -- including
self-producers projects over 500 kW in capacity -- were brought under
federal licensing. ELETROBRAS' present tentative assumption -- used in
this report -- is an average annual growth rate of 7 percent but this is
to be confirmed by an ongoing study (see para 45). Minimizing expansion
of captive installations is desirable since, except in some special cases,
diesel or steam plants in a country endowed with large and economin hvdro-
electric resources generally represents an increased production cost.

Standardization of Frequency

hi. At present about 96 percent of the electricity demand in the
country is supplied at the frequencv of 60 rvoThs- the remATrinag J rcent,
located mostly in the states of Rio de Janeiro and Rio Grande do Sul, having
still to be converted from 50 to 60 cyvlesa under ELETR0BRASt.+chn±cal
supervision. In 1971 conversion was completed in the state of Minas Gerais
and almost comnleted in the state of Grianabara- Tn +he. LITTT's service area
of the state of Rio de Janeiro a few large consumers will remain served at
50 eycles unt il 19?73 Tn this sa..e R+aA= a f in a cons.ers also
remain to be converted in CELF's service area. In the state of Rio Grandedo Sul where l1l of th.e 232 .mn.Jni1c it isa have nrea924 been -- p-4-4

., - _.... _' WlJ '..AJIJL V OU. 9

CEEE, the state concessionaire is working on a program supervised by
ELETROBRAS andi ELETROfSUTr for c^mpleting t.he consvkersion in the state by-
1974h,

1/ The Southeast, South and Northeast contain about 68 percent, 22 percent,
and 1L4 percent of t.heAC tUa-4- s,1-tvw
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V. LOAD GROWTH

Existing Studies and Aggregate Results

42. Market studies are regularly carried out by concessionaires as
a nQr+- nfr t.hai-ntl rnnnt ner c+ilipqt 'hii+ 1qX1^ r hf 1e%ncP_+.A-rm Y%rAr-+A^r%+. inq n 

regional perspective are made only from time to time at a higher level.
For exam.ple, the Goordinating Go p.ie for E,er6q Stud4es in the A-zon
(North) created by decree in 1968 has recently completed its market studies
for the Nor+hk 4-16---1 J t.hrohU IJI_4U V---. -th -ou t TMA.lD, con-
sulting consortium (para. 10) in 1966 for the Southeast included a load
forecast for that region up to 1980. ThIs -wa updated by an EL'TROB,AS
study in 1969 extending the horizon of the forecast to 1985. A new study
of the Southeast -w expected to be coilpleted by *the end ofC 1972.

L3. hse ELET--OBRASU markaet study of 1969 on the Southeast was based
on a methodology relying on the basic assumption that the country's economy
and its evolution is one of the major determinants oI electric power con-
sumption level and growth rates. Industrial loads were surveyed for each
major industrial sector in relation with economic parameters for those
sectors, the Government providing information concerning future sector
economic targets. The projections for residential and commercial loads
were made utility wise in relation with consumption per customer, urbaniza-
tion and saturation rates, repressed demand and self-production, etc. Since
1968, the base year for ELETROBRAS' 1969 forecast, consumption in the South-
east has grown more slowly than expected in 1969 and 1970 but this has been
offset by a higher growth in 1971 resulting in a consumption level that year
in line with ELEThUBRAS' predictions.

4L. In addition to the occasional long-term studies mentioned above,,
ELETROBRAS carries out each year a five-year overall market projection in
connection with its five-year consolidated financial projection for the
whole sector (see para. 51). The table below was assembled using the market
assumption of this 1971-75 study as a starting point and incorporating
information regarding the longer term available from the studies mentioned
in para. 42 (see also Annexes 9 and 10).
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WAD PROJECTIONS (GWh) AND AVERAGE ANNUAL GRHO'WH RAITES

Main UtilIties _ TotalZ/
'fear North Northeast Southeast West Central South Brazil

1971 390 3,h35 30,639 71h 3,5h4 42,929
1975 7h0 7,7h9 L5,269 1,705 6,017 67,164
:1980 1,550 19,280 71,260 L,610 9,600 11h,6h5

Average Annual
Growth Over

1971-75 17.h% 22.6% 10.3% 2h.4% 1h.1% 11.9%
1975-80 16.0% 20.0% 9.5% 22.0% 9.8% 11.3%

jz Sixty-six main utilities involved in distribution, covering 98.6 percent
of total utilities and over 90 percent of total Brazil.

?/ Including small utilities and self-producers.

Electricity Consumption and Economic Activity

)15'. Correlations between global electricity consumption and global
economic activity of any given cointr- altholugh not always precise enoug
to base forecasts on solely, are useful as a check on forecasts derived
from other methods. In Fhazil, however, even a cursory study on these
lines -- such as an investigation of the ratio of electricity consumption
growth rate to the Gross Domestic Product (GDP) growVth rate -- casts some
doubt on the assumptions made in this regard under CANAMBRA and ELETROBRAS
studies. The latest ELETR0BIRTS study, for instance, w-as based on a GDP
growth rate of 6.0 percent whereas GD? actually grew at 9.2 percent over
the period 1968-. , In the Southeast the dend f- rc-y grew
as forecast, at about 10.9 percent over the 1968-71 period, so that the
actual elasticity coeffii ent over that period -was about 1.15-1.20 whereas
ELETROBRAS projections were consistent with an elasticity coefficient of
about 1.80-1.85, a result that is rabher s-urprisingly off tne mark and
leads one to conclude that either the electricity data projections were
overly optimi4st-c In relation -with the expecued 6.0 percent economic growth
rate or that the latter economic growth was not consistent with the sector
economic parameters and other assmpions incorporated into the study.
It is expected that an answer to this question will come from ELETROBRAS'
ongoir:g new :mrketl st'u- d

jt In this case it is acceptable to correlate the electricity consumption
of the Southeast alone with the GDP for the whole of Brazil since the
growth rate of electricity consumption in the Southeast has been roughly
the same as that of the whole of Brazil during the period considered.
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46. According to historical data the average elasticity coefficient
of national electricity consumption versus GDP observed during the period
1965-71 was about 1.251-.30, after due corrections are made to allow for
the unusually high agricultural output in 1971 . This is rather low when
considering the modest per capita use of electricity in Brazil and can
probably be explained in part by the fact that electricity tariffs are not
low and the demand is probably repressed to some extent. As this situa-
tion will only improve progressively, it seems reasonable to extrapolate
the elasticity of the recent past for the seventies. Using this and a
projected GDP growth rate of 8-9 percent envisaged in the main section of
this 1972 Economic Report, electricity consumption can be expected to grow
at between 10.0-11.7 percent per annum. The upper bound of this bracket
is in line with the growth rates far the seventies indicated in the table

.of para. 44.
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VI. EXPANSION PROGRAM UP TO 1985

47. Detailed information regarding the power generation projects
under construction, the yearly capacity additions, and the investments
on generation, transmission, substations and distribution, is given by
region in Annexes XII and XIII for the period 1971-76. The expansion
program is substantially firm barring a rew thermal station projects
whose justification is currently under review by ELETROBRAS. The
projects included In this program, are those intended to meet the demands
for power up to the end of the present decade, as explained in Annex XI.
Detailed information regarding the yearly increases in capacity by company
and region, and investments, are, however, not yet available for the
period beyond 1976. Regarding the early eighties the position is clear
in the Northeast region, but in the South and Southeast regions there is
uncertainty about the large 10,000-12,000 MW Itaipu (Sete Quedas) hydro-
electric project, located on the international stretch of the Paranaiba
River, between Brazil and Paraguay, and expected to be commissioned around
1982 to meet the demand for power during the eighties. The site is
currently under active investigation under an agreement between the two
countries. A final decision on the implementation of this project is
expected to be taken sometime in 1973. In the other regions, plans for
the long term await results of the investment surveys now under way
(Annex XI).

The 1971-75 Investment Program

hB. The expected investments in generation, transmission and dis-
tribution over the period 1971-75 compared with the 1966-70 period are
given below.

POWER SECTCR INVESTMENTS (EXCLUDING INTEREST DURING CONSTRUCTION)

(In Cr$ million of June 1971 / US$1 - Cr$5.2 8 5)

1966-70 1971-75

Generation 9,602 (56%) 17,139 (57%)
Transmission and

Substations 3,938 (23%) 7,034 (23%)
Distribution 2,668 (15%) 4,370 (15%)
Others 1.095 (6%) 1.560 --

Total 17,303 (100%) 30,103L' (100%)

1/ O..y 20 .-- 2ce-- -* -t V'JVO_L f.L LUthis.LJ totUli-reV:2ncy.
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- .LL. k b.A,..~ .4 4~+-+I 4w~+,y 4 v%+j. +)%a ,n. ~,As can be seen. the bVLreakdo..A WI A oa Vns+ WV Vn-+e aiuntr

of plant is expected to remain stable over this period. The share of
transmis8ion (e23 peroenti) ' s, as expecte, al r thn.L VAML& n. t oIher

systems because of the remoteness of the generating plant from the market
areas. Th"ne share Of^ distribution (15 p-ruezt) appe--s low In view of the
apparent inadequacy of distribution facilities which, in the mid-sixties,
was a major bottleneck. It also explains Iwhy there is st8ill at present
some imbalance between distribuiting and generating facilities resulting
in repressed demand at low voltage levels. Tne last category of invest-
ment, labelled "others", comprises land and building, office equipment,
vehicles and miscellaneous. It is decreasing and wiil represent only
h percent of total investment in 1975. Regarding evolution of total
investment over time, Annex "'III shows that over the period 1966-75
total investment increases at the average annual rate of 11.8 percent
broadly in unison with the growth rate of electricity consumption.

The Present Outlook

L9. Annex XI deals in detail with the growth of demand, power
potential of authorized expansion programs and the likely trends for
further expansions required to meet the demand in each of the five
regions until 1985. In the Southeast region, the Government of Brazil
has agreed at the Bank's suggestion to formulate by the end of 1972 a
development plan for the region. In the South region, where the demand
is less than projected and new demand surveys are in progress, major
changes in the CANAMBRA program have been recently proposed which also
require review.

50. By 1980, the large hydroelectric power sites in South
and Southeast Brazil will have been almost fully developed. What is
left for further development would be small and relatively more
expensive. Studies underway on the maJor international Itaipu (Sete
Quedas) project may show that it would provide electricity at favorable
prices. If Itaipu (Sete Quedas) is not constructed it would be necessary
to provide nuclear/oil-fired large thermal installations, possibly with
complementary hydro-peaking installations.
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VT. FrTNANThNG SECTOR EXPANSION

1971-75 Financial ProJections

51. ELETROBRAS prepares annually a consolidated five-year financial
pro ect otn, the Orcan"nto +lyrivanjul do e^tor Ae E.n erga Rle+rlca (OPE)
from data provided by concessionaires in a yearly survey. The purpose
of th 4a i9 to dte ,.wi4neA +U a 94 nnv-ahe 44_nY%^4a ,c ofe +a rIsec+or,

The 1971 survey comprised 63 power concessionaires (federal, state,
n4 .C4 P. 1 an A -.

4
ire 4 ---e--i- f411 r a, 9 'IO fnt theP +ha f o° t,

al .ii -~.L~ 4 %A ... t UO..flhLWJ.LE ~ .bj 7-i&L ~ hij.iL .

by concessionaires (Annex XVIII).

52. The 1971-75 OPE disclosed that the sector would require over
that fivye=az p .iJ. , funds lin LtIU cunoun.t oJJ. IILr.;d$d3' UJ.J.J..JL VUwvjj.L

million)l of which 87 percent have already been committeds the possible
source of 11 percent identified and 2 ercet ar tobe 1 A____x

XIX, page 1, presents a yearly forecast Souroes and Applications of Funds
X ur oxetr, wnH.LQU Ju 5 J.UU 1J5.LVWI

j/ Prices of mid-1971/US$l - Cr$5.285.
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SOURCES AND APPLICATIONS OF FUNDS. 1921-75

(Millions of cruzeiros of mid-1971/US$1 Cr$5.285)

SOURCES Coumitted Identified Total %

Internal Sources
Pn¶ir rnnf.~iffAi'RCq

Generation 6,924 6,924 17.8
Snolo Tax J, - 79< 47 12. I4
Reversion 1 4,271 - 4,2 71 11.0
FLXTRORRAS CAsh fonatonrnd 14,136 _ 4,136 10.A
Reinvestment of Dividends -

VAAA AntiA F+.n+A.* 2 RA. 

Total Internal S ices 2I.1 . au>'s 60.3

Compulsory Loan 2,313 2,169 4,482 11.6
VnAmdal and A +4 Gmvern=

ments'Contributions 2,831 - 2,831 7.3
O-ther 87 9 2 .4
Borrowings - Foreign 4.127 2.018 6.,21 16.0

Total External Sources 10214 4.236 137l2 2Lz.

To be sought 2LO 2^h

TOTAL SOURCES 10000

APPLICATIONS Local Foreign Total ±

Investment 23,957 6,146 30,103 77.6
Debt Service 2,905 4,565 7,1470 19.2
Increase in Working Capital 1,227 ____ 1.227 3.2

TOTAL APPLICATIONS 28.089 10o.71 38.800 lo0.o

1/ As detailed in Annex XIX. nag 2

This table illustratAs thA pnlirv of the Trazil4an Federal 4overnz4nt that
the sectorshould generate a substantial portion of its financial needs for
expansion. Tntal intArna-l irqa_1 froni ETRT.1'nRPL .ad power aoncessionaires

including federal and state governments' dividends plus sole tax and reversion
renrese6n_j 0 p rntf t1- .e re- 4 - 4e t o is.s1 '.--ease 'n t-uk~.. A L j.S %0UZIMLJ %I$ LIJ1U.L't.O L [ W1Jrj.1gJ1

capital and debt service. This percentage is raised to the higher figure of
. 9 pareent +=- ng ir.to acco.t th compu..lozs loAs8 fromi pvw-r coru5umers.
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These are average figures over the 1971-75 period which increase to 68.9
percent and 83.1 percent respectively in 1975. as a result of Law 5655
requiring that effective January ., 1972,the return orn remunerable invest-
ment should be 10 nercent to 12 percent. An alternative way to look at
the matter of sector oontribution to financing of expansion which is more
in line with utilityv ractice is to relate the cash generation net of debi
service to the capital requlirements. The table below suiwarizes that
situation:

SfMRCES AND APpLTc,ATTONS OP FUN.DS. 1Q71_-7

(M4ll40nq of cruzeiros of midl-1971/TS1 5 Cr$.5.285)

SOURCES

In+r Inal , So.c

EETRTPOBIS + Powr ConceCSaS4ina4wns
Net Cash Generation 2 3,590 11.5%

So - q,__ 1. -70o ' 1 n If ct , ,|, ,

Reversion 4,271 13.6%
Re4inv-s s r,-4P f -Uvden = Federal
'V.LA VI JJIL~IL&L VJ.L J~.V.L .%A%II'.%A - u 4 u.; J.1

and State 3.2A4 10.1%

Total Internal Sources 15940 50.9%

External Sources

Compulsory Loan 4,482 1h.3%
rederal and State Governments' Contributions 2,831 9.0%
Others 922 2.9%
Borrowings - Foreign 6 . 215 iy . 9%

Iota! External Sources 14___ 4 6._1%

lo be sought MU e.u

TOTAL SOURCES 

APPLICATIONS

Investments 30,103 96.1%
Increase in Working Capital 1.227 3.2%

TOTAL APPLICATIONS 31.330 100.0%

1/ Gross Cash Generation less Debt Serviee-



"ki z table 5;hnws a 50.9 percent internal contribution (including texes)
tni,ards financing investment} and increase in i.orking capital, or 65.2
percent w?hen inclading the compulsory loan. Again, these are average
figures over the 1971-75 period which become 61.L percent aid .79 percent
respectively in 1975.

53. The Compulsory Loan (see Annex III, para. 11) nrovides Cr$2.313
inillion in 1.971-73, and Cr$2,169 million in 1974 and 1975, resultirng i.n a
reduction of the financing gap from 8 percent to 2.4 percent of total
applications of funds; including debt service.-

<lt. Federal and state budgetary contributions will altogether amount
to Cr$2,PP3l million or 7.3 percent for 1971-75 as follows. Federal con--
.; i.buQion., estimatced at Cr$36P million for 1971-75 are progressively
iimiTiishitng (only Cr$20 million in 1975) and are rol'ted to programs of
regional development. State contributions, estimated at Cr$2-)463 million
for 1971-75 are PrL-narily capital contributions to state powaer comnanies of
Trhi^h Or$1, 6 50 million is a contribution of the state of San Pall.i1 to

Foreizn lenders are expected to finance 16.0 percent of thie 1971-
75 plan. hni:s is based on the assumption that total borrowdng in foreign
currencv will eo down from US$299 million in 1971 to an annual rnimmnt nf
US.$200 million in 1973, 197! and 1975. Two-thirds of this financing is
ilrendv nommittnti as iollews (deAtails in Annn-.r XX):

f r!.'A Million 

TRRn 8'3.
IDB 16 i8.4
USAID 7I' .
Kreditanstalt 27 3.

i'v m~v rdi l 0 1

Commiercial B.nks 106 13.3

TotRl '7nr Luu %J

(or Cr$4 L97 mlllion)

ine rest oI the pian (Cr.)l2 million) wi1l be financed mainly by
eioetributi.ns of national development banks and agencies. It has not been
the policy of the Federal Covernment to rely to any large extent on the sale
nl bonds or stock in the Brazilian market. At the present time there is not
a debenture market in Brazil and the stock market is not developed enough to
be able to absorb new issues of power concessionaires' stock to any significant
extent when compared to financial needs.
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57. In the latter part of the present decade, and especially if
the decision is made to proceed with the construction of the large Itaipu
(Sete Quedas) prolect, the sector will face a cash squeeze. Demand for
power is growing roughly 11 percent per year, and even though over 60 per-
cent of the capital requirements for the sector are internally qennratpd.
ELETROBRAS is having difficulties raising the balance, due to declining
government contributions, stock market weakness and diminishing a SIitnnP
from development agencies. It is evident that the sector will have to
depend to a growinp degree on bilateral financing for equipmentj and loans
from international agencies. To assist the power sector to maximize foreign
currenev financing. recent Bank lending h-as been for civil works and equt ip-
ment for which bilateral financing was not available, and facilitating
Joint and narallel hbilatral finAncing- in the proposed loan T_TG LT, BaPr1
participation has been primarily sought on the basis that its presence would
enhanne LTYHT8 ab ilijy to ell for the first time bonds in foreign markets.

ELSTROBRIASI Role nAd Leveraze in ^+or Fina -i n 

58. In 19%, Tov 2308 rWs enacted creating the F-ederal Electrification
Fund (Fundo Federal de Eletrificacao) for the financing of installations for
the generation, A rans" Seion and distrIu-tion of electr-ic power. The Federal
Electrification Fund, administered by ELETROBRAS, is constituted of: (a)
37 p-rcent of the Sole Tax (1imosto ' Unco); (b) the budgetary contributions
of the Federal Government; (c) certain contributions of autonomous govern-

mental entities (d) Udividends and interest on ELETnUDBAS stock and obliga-
tions owned by the Federal Government; (e) other minor contributions. In
addition, ELETRRAS^- channels the eompulsory loan and administers the
Reversion Fund, for the use of which it pays the Government a 3 percent
interest ra't aftWr monetary correction. Out of the various funds it
administers, ELETROBRAS makes capital available to power companies for
ex-ans'on in the f'orm of capital contributions, and in the form of short-
and long-term loans at an interest rate of 10 percent after monetary
corrections. Short-term loans, usually for 120 days, are sparingly used
to support power companies faced with temporary cash shortages. Annually,
"A.ELEAY.V studies the financial statements of each power company to decide
the ratio of equity long-term loan at which it iS going to provide its own
Linancing to the company; the average ratio is 40/60, but companies with
heavy construction programsin relation to their revenues might be financed
r0.% .

59. .LE-R--O-BAS channels a substantial precentage of the financial
resources of the sector, as shown in the table (see Annex XIX, page 3
ior details J:
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1971-75 SECTOR FINANCIAL PROJECTIONS

(Z of total requirements including debt service)

Funds Channeled' Through: 1971 1972 1973 1974 1975 1971-75

ELETRO3RAS 30.5 39.3 46.4 4b8.2 50.7 143.7
Power Cormp1Rnies 51.5 144.3 36.0 35.3 32.4 39.2
Stnte GXovernments 15.8 15.6 17.0 16.0 16.5 ]6.2
Others 2.2 0.8 0.p6 0.5 o.4 0 0

TOTAL 100.0 100.0 lOOo. 100.0 100.0 .12Q&Q

A striking feature of the table is the progressively increasing role of
ELE, TRO;,3.R.S -- h.ch is mos ng toar Ihne-n n the~ renr' f'l1¶+¶1' abount

hIalf of the sector financing fun(ds -- and the diminishing role of power
-c-n-e-ssionaires. .-M.4s 4s ca 4 (i r.ersion fuinds 1avubee h controllen1dr

by ELMTROBRAS beginning in 1972 and represent an increasing percentage of
sector rerr,.^nrera le- assets Ito, A. rcvrnt1 in '10 1 sup to 2>.9 ren

1975 as shown in Annex 21); and (ii) total borrowing in foreign currency
Ky power concestionaires i' forecastL t Uo go doLrm L&ll Uwm C7 7 mLl.JI ir,
1971 to US$200 million in 1975.

60. It would appear from the above information that ELETROBRAS,
nocause it channels a large portion oI secUor f'unds soIUldU havt a veray
:7uhstant.ial leverage on the Brazilian power sector and therefore should
he in a position to ensure rationally integrated operation and planning
of the various power concessionaires' systems. While this is true in
general-, it is limited by the fact that ELETROBRAS is a mere agency of the
Government. Further, while EIETROBRAS "channels" a large portion of the
sector finances, it in fact "controls" a smaller portion -- 412.9 percent
irn,tpead of 50.7 percent in 1975 -- as only 40 percent of the Compulsory
.nJn can be used at ELETROBRAS'discretion. Also, in the absence of legal

t-0ihority, ELETROBRAS has not been able in the past to overcome pressures
from rolitically strc,ng state-controlled concessionaires. This is
uria'ortuinate as these are the very cases where possibilities of substantial
0C,o0o1mies related to coordinated operation and planning on a regional or
nations'l. basis present themselves.
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?W.30 gROVE c3!eAEI s cIIARcMCEIST(C-s

Total Capita! Controlling Interest -iTeol/ Total Consumers Generation
1971 eOead by: cf 1971 Tocal CWOd SalasO!

-_______ ~~~~~~~~~~~~~~~ (m~~Vi L Lin CT!D JJ'Od. .lStc.RnvPS'te) hcnnttii.1900'a) 1 Rydn 051S Frintipsi Client Camaro ma States (cities) Sec-d

CELIA Centrals Elotricas do Pars 135 P-ar. CT1 110 321/ -239 CEO?, CELF Pars

CEK Ceoi:rais Rietricae do Nanaus 32 ELETFE7RAS CIT 41 1841 119 -Asazon (lieneus)

CR6 Centrals RIoetrIcati do Amaps 100 Federal. Ccvsrct CT! n-a. A0 .- maps

U3RTTEEAST
CNESF Cia, Nlidroolorritat de Sac, Francisco 700 FLETROERAS 01D 5 4.236/1.00 194 CIEB. CELPE. C0ELBA, SAIE'LFA North Las: Region lEascern)

CR12! Cia. de Elotricidado do pernamuco 113 Piernatbco TD 335 - - 1,169 CRAL, C1ELRA. SAE11A Pernab.cn

cmc Cta. do Eznergia Eletrica da aBida 38 ELETROWS TO 178 - -713 CaRElA labia

(DRILA Cia. do Rletricldade do Estado dsa Bahia 170 tibia CT!) 102 109/67 349 Clii Bahia

WDNENOR Cia. Noroesto do Eletrlficacao do
FOrtalesa 28 ELETWBRJS D 107 - - 272 Crar (Fortaleza)

SAfl.PA Sociedado Alame do Elet:rificscsc da
Paraiba 30 Paraiba TO 96 - - 162 .Parsitsa

CRAL Cas. do Elsatrlcljdae do Alagoasa 20 Atago&s TD 59 - - 128 - Alagoas
008KWN Cis. do Sonirios ftletricto. do Ri.o Grande tLin GrniTel

doD Norte 22 do NPorte It 58 - - 124 - Rio Cirande do. (orte

COHEBR Cia. Hlidrsslot1riea, do Boaz Hoporsa. 253 ELZNEU3MS CT - 118/:10 OO Northeast Region (WlaaLern3

SWYrHEAST
LIGHT LigJt-Se-icos doe Eletricidado, S.A. 2,321 Prinate cm 3,273 10.757/82 19.6331 CESP. C ELl Cuanalbaro. KJo and Sao Paulo

CESP CentrAls Eietricas de Sani Paulo, S.A. 5,114 Sao Paulo CT0 249 9,170/100 l,l5o- LICHT, FV1(NA5, CPfl Sao Paulo and Mato Crosso

PURNAS Purses - Centrals Elotricas, S.A. 905 ELEIfOLBS CT - . 9.097/388 CDIII, LIGHT. CRLF, CARE SOuth'-Central Region

CEMII C-entrals Maotrices do MiNas Corals 944 Minas Gorals CT!) 448 3.490/100 4.126i OPVC Minms Corais

OcL Oompaahia Psulista do Foirra a WAk 494 ELErRo8BAS CT! 5,62 2,850/96 2,4216 OtaF. EWINHAS Sao Psule

CBE! CIa, Broallelra de toergie Eletrica 142 RLFTRO8RA3 CTD) 198 260/39 56:5 CRL-F RioL (Nteroil

ESCELSA Espirito Santo Centrals ElIetricaz 54 ELETROELIS GTm 86 236/96 405 -espirito Santo

OPtIC Cia. Pore. e Las do tinais Coralsi too ELET1'BIRM CT1 211 68/100 603 - dnins Corais (Belo 14orizontol

CELF Centrals Elerrias. flumlnaoaes 200 Rio de Janero OTt 129 197/,59 349) O1!SP Rio do asnoero

VEST CPENTRAL
CRIL CentrAls Eletricas do CoIlas 3 3o ColAS CT! 121 989/100 284 QED . FRJRJAS Colas

ORE Cl.. do fletricladsd de Brasilia 132 Federal Covernnt CTD 76 88/96 283 - ...s (.a

CDIAT cenltrals Elotricas I~ornisu138 Nbato Grosto CT!) 43 151(46 119 - Nato Cronos

ISOUTH d .
CE!! Cia. Eatadoal do Knorgia glotrica 623 Rio Grande d. S,, I CT0 662 1,581/66 1,762 - Rio Crande o o

COP!]. Cia. Par-anseo do Eesrgia Eletrica SW0 Fares, GtD 159 1.002/93 478 CrLP', LOKDIVOOlA Parar.

CELESC Ceatrais Elerricas do Sanmta Catarina 151 Santa Catarina CrD 220 431/97 627 - Santa C-atacin

ELEITOSU1L Centrals Elotr'icas do Sul do Rrsail "a8 RFlXrRSS C - 1,045/ - - CMPE, CELRIC. COPEL South Region

OFLR Cia. do Force oe Luz do PaTana 92 ELETRM3RAS CT!) 145 100/100 252 - Parem (Curitibs)

1DnIhIA hzpreaa Riotrica do Landrina nk.s. Plrivate GTD 47 84/'100) 176 -Farani (lonnlrina)

Sub-Total 7,720 46580 36,627

TOTAL FO3R BRAZIL _47780 39304i

SoS f-Produ-rs 3.7703.2

CIANII-TOIAL FOR BRAZIL 51.550 4.j9

j/C-Getaration, T - Traumuimoicn, D Distribution.

21 To fiwL conail
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NUMBER OF eJIPYES OF MAIN CONCESSIONAIRES APRIL 126

CONCESSIONAIRE 2Y PERMANENT TEMPORARY TOTAL

NORTH
CERON 64 - 64
ELETROACRE 43 1 1
CELETRAMAZON 200 96 296
CEM 360 - 360
CEA - 115 115
CELPA 296 - 296
FORLUZ 729 21 750

NORTHEAST
CEMAR 373 h7 1n20
CEPISA 535 372 907
GEICA I) 114 310
CENORTE 563 98 661
CONEFOR 856 - 856
COSERN 585 507 1,092
COMI.NRA A< o
CELB 203 3 206
SAELPA 639 = 639
COHERE 1,012 26 1,038
CELPE 1,867 - 1,867
CEAL 577 - 577

COELBA 1,395 1,395
CEEsQ 1,0" -- i - I.L,UJL.4 - 101

.SqT nV-M.DA T

CEMAT 629 46 675
GET<- 1,161 155 1,316
CEB 567 523 1,090

SOUTHEAST
CEMG ^ 3,715 55 3,770
CFLMG 1,024 _ 1,024

Y>965 03 1,028
CBEE 1,258 - 1,258
GEL? 1,663 101 1,7614
LIGHT 23,817 - 23,817
CESor 4,680 1,703 ,401
FURNAS 2,1477 26 2,503
PrFr 3,n a48 - 3,848

CESP 10,128 47 10,175

1/ Full name nf nonneasionatire mav hA f?nndi irn Annar YVtTTT
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CONCESSIONAIRE PERMANENT TEMPORARY TOTAL

SOUTH
ThCP 634 ?7) 708

UTELFA 191 1 192
ELATROCAP 40?7 9 ho9
COPEL 2p013 94 2nC7

SOTELCA!/ 504 h 508
0HJARQTTUADAS!/ 260 260
ALEGRETES/ 435 43.

GPR ~~~~ ~ ~~305 2 2 32 7
CEEE 2L2 ;°2-0

TOTAL la8O

j,/ Now part of ELETROSULo

Sources ELETROBRAS - AESPCo
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RACKGROUND MATERIAL ON PRESENT TARIFF AND FINANCIAL REGULATIO[HS

General

1. The level and structure of the basic tariffs a concessionaire
charges its customers are regulated by the National Department of Water
and Energy (DNAEE) according to provisions contained in the Water Code
of 1934 and subsequent amendments (Decree No. 1019 of February 26, 1957;
Decree No, 54937 of November 4, 1964; Law No. 5073 of August 18, 1966;
Decree Law No. 62724 of May 17, 1968; and Law No. 5655 of May 20, 1971,
effective January 1, 1972).

2. By Law 5655 tariff levels should be sufficient to cover (i) all
operating, maintenance and administration expenses, (ii) straight-line
depreciation up to 5 percent for thermal installations and up to 3 per-
cent i'or hydro installations; (iii) a reversion charge equal to 3 percent
of t.he remunerable investment; (iv) and a 10 to 12 percent return on the
remunrerable investment.

'. Accordin2 to the Water Code of 193h comnanies should anply to
the DNAEE every three years for a revision on the basic tariff level. In
practice this revision occurs Annunl ly on nnnouint of revaluation of halance
sheet accounts as the Government calculates and publishes each year economic
correction noeffi ni.pnt.q showing the varizatior-nq in the priee lev.rels The
coefficients are issued about one month after the end of each year for the
use of indciiitrv in genpral as. wall 1cQ pewo-nc who use them

to update the values of plant in service and work in progress, depreciation
nndi reversion resev rl es -+nj airn -. currency l- In-" r T T,TPOn A CZ and
the National Development Bank. Between annual revisions, companies may add
Lo the basic tariff -- without advance nnn"nuni of ithe Tn -- certain
surchiarges to compensate for compulsory cost increases. For compulsory
increases in wages, Scinl benefits, fueal cost and Cost of purchased power,
the surcharge may be added monthly while for increases in foreign debt

service caused by -- chnnges in the
4
i f,-re,4 ,., exc...6 r -ats it ,,t. be ~added

s elmi-annually.

IJO In addition to the basic tariffs and surcharges referred to
above, electricity consauirrs in Brazil contibutle as iollows to taxes and
cornpulsory loans which provide additional finances to the industry: (i)
a Sole T-ax (I\posto Unico) is imposed uniformly on residential and
commercial consumers at the rates of 50 percent and 60 percent respectively
of a countrywide average electricity charge calculated by DNAEE every three
months; (ii) the compulsory loan is collected from industrial consumers
who receive 20-year E'IATROBRAS obligations at 6 percent interest; and (iii)
a social security tax of 3 percent of all pover bills is collected for the
benefit of the Ministry of Labor.
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Remunerable Investment

5. Law 5655 defines remunerable investment for the purpose of
calculating reversion and legal remuneration on investment for individual
companies as the addition of s (i) the revalued book value of fixsd
assets in operation; (ii) cash in hand to the extent that it does not
exceed the reserve for depreciation; (iii) storeslinventory up to 3
percent oC the revalued book value of fixed assets in operation; (iv)
the balance of the Amortization Fund and the Comnensation for Shortages
Funds (see para. 6 below) for the company deposited at the Banco do
Brasil; (v) working canital un to a maxim of two months of averaoa
billings; minus the followings (a) the reserve for depreciation;
(b) the balance of the accoixnt for a-mortization and compen+ation for
shortages; (c) assets for future use; (d) prepayments and advances,

Account for CmpEnsation for Shrtages

6. Since basic tariffs are set at the beginning of each year under
anl-m.ber of ass,--tionss for ex-eple on. voOLU-M Of sales hydro-logic con-~ ~ ~:n V ~ './ L y9 LAJ tM rJ.LU

5
L. 

ditions, etc., it may happen at the end of the year that there is a
shortage or an excess inhe conocessionaires' nett ineo. resulting te
regurn on remunerable investmant falling outside the 10-12 percent bracket.If there i8 an exces-- sw4hich has n.o- happened so far- w it i6 depos9>ed
in a Compensation Fund in the Bank of Brazil to be administered by the

~Q ~.L ~I~1a.h.~~ ~AuLk .LIL .0 J.U L to iIF. L'or 'oUITe[sai~do-]UNA 7-< IP 4there ia a shor 4--i it is - oh-arge-d to an Acon to ou esz
for Shortages the balance of which is added to the operating costs for the
next *year. Ho-weverW it the iniclusion of all past shortages has too large
an impact in the tariff, DNAEE and the concessionaire might agree to post-
pone recuperation of all or part of the shortages, in which case the agreed
amount will remain in the account and will be considered part of the
remunierable i-vestl,-ment for 'hat year.

Dej,reciation

7'. Depreciation rates are regulated by Portaria 768 of November 11,
l964 which establishes that the average depreciation could never be over
3 percent for all depreciable assets, except for thermal plants, where
the limit would be 5 percent. During the tariff negotiations that take
piace between DNAEE and the individual concessionaires, DNAEE enginears
may decide to use a different overall rate of depreciation than that used
by thre company, always respeoting the limits mentioned above.

Reversion

80 The Water Code of 1934 contenplated the possibility of concessions
reverting to the Government and established rules by which the concessionaire
should be compensated for his assets. Legislation prior to Law 5655 authorized
either amortization of up to 5 percent of total fixed assets in operation or
reversion of up to 3 percent on the same base. The advantage of charging



ANNEX III
rage 3 of 4

rlmori ?,ation was that the utilities could keep the fundis derived frorn such
charrgcs, whereas revenues from reversion had to be paid to the Gover8.-nent
aindl could only be borrowed back by the power concessionaires. Law 565,
frfec;tive January 1, 1972, discontinued amortization and required that
all concessionaires should compute reversion as 3 percent of the remurnerable
investment and deposit this amount in a special ELETROBRAS account.
ELETROBRAS administers the reversion fund on the Government's behalf. It
pays t.he Government interest at a rate of 3 percent for the fund and lends
money out of the fund to power concessionaires at 10 percent interest, a
rate that applies also to reversion funds retained by concessionai.res
prior to January 1, 1972. At ELETROBRAS's discretion, it can use up to
5 percent of this fund to indemnify owners of land flooded by reservoirs.
At present all reversion funds are channeled to public concessionaires,
mostly federal.

Income Tax

9. Stariting in 1972, concessionairestincome is taxed at a rate of
6 pern.ont (this rate independent of the concessionaires' return whereas
tip) to 1971 income was taxed at a rate of 17 percent for a return Irss than
12 porcent and 30 percent above). Concessionaires are not pernitt.d to
inmlude incormt tax as an exnense in the tariff ann1ieation.

Imnno3 t.0 Uni r-n (Snle Tny)

10{ 'rnea SnO1 TnY Js f-alnulateri on the basis of the "iNscalq i-^nyiff',

a coluntrywide average electricity charge fixed every three months by the
Departmnent of W.ater and Powe,r Lawt 5655 disposes that resldential
consumers will be charged 50 percent of the fiscal tariff per each kVEh
consrTlmied and coituriercii-l consr1I-"rs 6f0 pereent. RP,_,v1 n_l -_ e r.S c^_InW s

using less than 30 kWh per month, and consumers supplied only by tnormal
s ta t-io are tIUThe fuiinAs <-e --In by hei +Ise and are

distributed as follows:

ELETROBRAS 37%
n_par-t.iUn-t- U Wa " ad O4LWr an' na
Staff of the Ministry of Mines and Energy 1%

M. - .1 -1 11 - 4 4 - - -I~~~~~~~~~~ Ad'
L .. .uLcp al.te 10% LU u/

States 5

T,e funds returned to the Staces are prorated among them as follows

According to hne State 's area 2 0%
According to the State's population 6o%
According to the State's electric power

generation 2%
According to the Stateis electric power

consumption 15%
According to the State's flooded area

(reservoirs)
lo00
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E,,,wrestimno Co .... a s5 tor4o(vNsorLan

j-L'S. '2 tjLIIS '.J,t U. -L, 4.14 oreJJC.fL h~JV L 140h* Ut V V % -J - J

11- Law Li56 of NTosvwe,-,r 28, 1962, created a COlF asor Tan~ to help
finance ELETROBRAS. Law 5073 of August 18, 1966, reduced it by half and
extended it UVIIUVU LLt.i.,lI theV endW oJJ 7 I,). %.IV L tLMVenAOe law req J-es8 a ind-str1 al- con~

suners take a 20-year obligation at 6 percent interest at a rate equal to
J) peI-cen1 D U. -Le L1OUbL UI ' LL.L; Li UULUI yI WJ.UV &VE'bd%t U.L U'VDULL' y V

charge fixed every three months by the Department of Water and Power, for
each awhn purchased. Industrial consumers with load facto-r of 30 peureet or
higher, connected at 2,300 volts or over and with a powier bill over 3 per-
cent of total sales qualify for reductions according to a fornui1a established
by Decree 68419. All non-industrial consumers are exempt. ELETROBRAS
invests 50 percent of the Compulsory Loan collected in each state in power
utilities in which the state has a majority interest; 10 percent in power
works in the state in question; and the rest at ELETROBRAS? discretion.

Social Security Tax

12. All consumers contribute a special Social Security Tax of 3 per-
cent of their power bill for the Ministry of Labor.



TARIFF:i STRUCTURE OF MAIN CO' CESSIC'ij.IREs OF END OF IL9n

Demtanid Energy Charge Average Charge
Consumer Gsroup/ Charge t (Cr $/MK) , at 60' Load Factor Portaria

Gompany Volta (Cr Bloc 2nd Bloc sa(Cr ( nd Date)
SOUTHEAST REGION

FIJRNAS Al/138-220) KV 25. 32 17.60 same 7, ) 184-26/11/71

CEMIG All/138KV- distrib. conc. n.aq. n.a. same 8t )
A).2/138KV-- other n.a. n.a. same 60 )
A2'/3 .,i5-138KV n. a. n.a. same 95 ) 1914-29/11/7
A3/13 .2-314.5KV n.a. n.a. same 115 )

CESP Al/230KV 26.71h 24.42 same 85 !
A2/88-413211V n.3. n.a. n.a. n.a. )
A3/22-.66KV 28.0C 28.39 n.a. 92 ) l95-29/11/71
ALV2.3-13 2KV 28.20 29.76 n.a. 91 )
Ba./ReSidential.2/ 260.00 n.a.

LIGHT A2/230KV 10.'90 20.40 n.a. 145 )
A2/88-.132KV 12.90 22.40 n.a. 52 )
A3/20-.i4o1 n 14.00 24.50 n.a. 56 ) 198-30/11/71
AL/2.3-13.,2KV 19.60 35.90 n.a. 81 )
Bl/Residential2' 221.70 n.a.

CPFL Al/3hS4KV 20.60 13.50 n.a. 60 )
A2/88--132KV 21.:30 22.60 n.a. 71 )
A3/33--66KV 24.20 29.30 n.a. 814 ) 22h-10/12/71
Ah/2.3-13.2KV 28.20 29.76 n.a. 914 )
B)/Reeiderntiall 1 260.00 n,a.

1/ Excluding all taxes and compulsory loan.
2/ For all concessionaires listed in this Annex with a bloc dli0watt-hour energy charge systimG CD,

t]he size of the first, bicic i.s 300 kWA/kW. x3/ Service to residential consumers is at voltages of 110-G4140 volts. Service at this voltaige 0 2is typically about 10 percent, more expensive for non-residential consumers (tariff 132) and
albout four times cheaper for street lighting (tariff B3). '



Demand Energy Charge Average Charge
Consumer rroup/ Charge (Cr $/Wh) at 60% Icad Factor Portaria

-ompan Vo_Lta_ e (Cr $/kNW)lst Bloc 2nd Bloc, - ($ h NcO. rd DELt)

CELF' A1/1381KV 2 1. Ll. 31.94s saz 8L )
A2/66KV 2L.55 38.96 sare 95 )
A3/22-3.55KV 28.62 52. 70 same 118 ) 267 -22/12/7
A14/2.3.-13.2KY 2 99.)L 69.91 same 137 )
BlResiLdential)/ 249.15 same

ESCELSA Al/T32KV 2 4.Coc h,2. 0 same 96 )
A2/66KV 24.50 50. 9( saEune 107 )
A3/33KV 25.0C0 57.3() same 114 ) 2559-21/12/71
Al,t2.2.-13.02KV 25.50 62.00 same 120 )
BL/ResiLdentiall/ 260.0t) Sam

CF*M[G A1/66KV 19.00 I.oo same 97 )
A2/2 .3 -13 .2KV 22 .00 62.00 Qsame 112 ) 205-02/12/71
B1/Residentialy 240.00 same

OU1TH REGI:ON
ELEI'ROSIrL AZI/Jorge Lacerda 1.3.57 65.66 same 97 )

A2/66KV Charqueadas 2h.455 100.58 same 118 )
A3,1664132KV 20.1b I1 .5:L same 1.51 ) 196-30/11/71
A4113.2-22KV 211.6l7 10(1.0I02 saim 1.57 )

COFEL A1/220KV + distrib. conc. 22.0() 1h5. o same 95 )
A?,/88-132KV 22.4o) 5h.o0 same 105 )
A3/33-66KV 22.5o 75.OD same 126 ) 186-29/11/7n
A4/2.3-13.2 K2300 7V7e 9 a -.30
Bl/Residential./ 21387.00 Cam)e130

se e ege L for footnotes.

CO



Demand Energy Charge Average Charge
ConsULner GrouD/ Charge (Cr/ Wv ) at 650 Lcad Factor Portaria

CoM,,any _ Volt-a-e__ _l(CW)1st Bloc 2rnd Biloc_ (Cr$/YWh) _ _o. 2nd Date)

CEEE A1/6SKV 7.5,, 65.20 samne 8, )
A2/2,5-66.KV 9.9h 96.60 s ae 12G )2
A3/2.3-13.2KV V 16.56 118.Lo sarie 156 ) O602/12/7
B1/Tesidential' 280.00 )

CELESC AL/66-138KV 11.30 57.00 same 83 )
A2/2.3-4LKV 3/ 15.00 88.00 samie 122 ) 23h-14/12/71
1/Rtesidential- 271.00 same )

C EEE A1/66KV 22.30 38.00 sanie 89 )
A2/2 3-13 .2KV 22.50 66.62 same 118 ) 227-10/12/71
]31/F{esidential/ 2372.57 same

NORTHEAST REGION
CITESF 111/220KV 15.00 16.00 11.00 b8 )

A12/distrib. conc. le.00 23.00 lul.OO 61 ) 185-26/11/71
A121/33-66-KV 19.00 27.00 20.00 68 ) 5-05/01/72
AL22/2.3-13,2KV 22.00 43.00 32.00 90 )
B31/Residebntia1/ 130.00 same )

CELPE A1/33-66KV 18.00 28.00 17.00 66 )
A2/2,3-13.2KV 0 19.00 CO8.00 24.00 8h ) lB7-26/11/71
Bl/Re sidentialY 230.00 same

CONEFOR Al/33-66KV 18 .6b0 27.00 19.00 67 )
AL2/20,-13.2K)' 3/ 19.70 43. 00 25.00 82 ) 229-13/12/71
IBT/Reside)ntia7- 230.00 same )

,See pafl for footnotes.



' !m.ancl Energy Charge Average Charge
Consumer Grolup/ Charge (Cr$,/Wh) at 60% load Factor Portaria

'o_mpany Voltage _ __(Crj $i) 1st Bloc 2n,d Bloc (Cr$jA4'h) (No. and ILate)

CEEB Al/33-69KV 18.50 25. 50 1L.50 6 )
A2/2.3-13.2KV 19.'50 O. cx 27.00 80 ) 213-07/12/71
Bi/Residential 210.00 same )

SAELPA A1/66KV 18.!0o 28.00 17.00 65 )
A2/2.3-13.2KV' 19.00 48. o 2h.00 8 ) 252-21/12/71
Bl/Residential 3l 2146.21 same )

COELBA Ali/33-132KV 18.50 25.o50 1.50 6 )
A2/2.3-13.2KV 19.5C 40.00 27.00 80 ) 251-21/12/71
Bl/Residentiall 295.c0o same )

WEST CENrRAL REGION
CEB A1/138KV 15.'76 3850 same 7n )

A2/2.3-13.2KV 2L.00 45.0G same 91 ) 224-17/12/71
Bl/Residential ' 238.00 same )

CELG Al/13.2-220KV 27.12 43.98 same 106 )
A2/2.3-13.2KV 28.''3 57.03 same 122 ) 286-29/12/71
Bi/Residentiall/ 260.?00 same )

NORTH REGION
CELETRAMAZON A1/2.3-13.2KV' 15.(0 ILOO.X0 same 13h ) 245-117/12/71

Bl/Residential 3 ' 320.00 same )
ELETROACRE A1/2.3-13.2KV 10000 Lho.oo same 163 ) 280-27/l12/71

Bl/Residentiall! '320.00 same )

See page 1 for footnotes. 
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5Dmand Energy Charge Average Charge
Consimer Group/ Charge (cr$/MWh) at 60% Load Factor Fortaria

Comp,any_ Voltmolt j .( $ 1st Bloc 2nd Bloc (Cr (No. and Date)

CEA A1/203-1302KV 10.00 11X0.00 same 163 ) 218-10/12/71
Bl/ResidcntiLal 320.00 same )

CEILPA JL1/66KV sane )
L2/34.S5KI 11.00 125.00 sane 150 ) 232-1L/12/71

A3/2 .3-l3 .2KV ih.oC 135.00 same 167 )
Bi/Residential2/ 264.00 sare )

CEM A1/34.5KII 11.00 94.00 samne 119 )
IL2/2.,3-1:3.2V 14h.oo 108.00 same 140 ) 282-28/12/71
B1/Residentia1l' 240O.O same )

See page 1 for footnotes.
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ELECTRICITY CONSUMPTION BY CIASS OF CONSUMEJS . REGION1IISE Oil STATEWSE 197:1

(a)

StatAes Region Residential Conmercial Industr:ial Raral Others l'otal

All Nortliern Niorth 156 12 9L .9 69.0 2± o ocL.
All Northeastern Northeast 87 1j .500.2 29., U IL

Sao P'aulo Southeast 3,800.8, 2,317.2 10,006.2 212.6 2,131.7 18,h98.5
Minas Gerais Southeast 738 .L 326.h 3 ,5-.8 39.5 hOO o,050(.1
CGuanabara Southeast 1,bl3.8 ly277.4 958.h 0.0 6h405 112290.l
Rio de Janeiro Southeast 723.7 280.5 1,091.0 3.h 290.9 2,389., 5
Espir-ito Santo Southeast 79-L !42.7 2412L 2.1 b8.. 6

Sub-Total Southeast Southeast 6. .2' 2 15 .8 2 2.5121 1. 638.8
All Wiest Cen'tral West Central l'l7. 2.0 228. 4
All Southiern South 1

Sub-Total Main Utilities2 / 1829, = j1885.2 aK72i.
Other Uti-lities 580.0
Self Producers .624.6

GRUND TOTAL .9 .6

6 66 main dist:ributing utilities surveyed by ELETROBRAS. With a few exceptions, these are roughly the sane as
the 63 OPE utilities and represent aL market about .3 percent la-ger.

Source: ELETROBRAS.
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NATIONAL INSTALLED CAPACITY AND GENERATIONI-/(THERNALt HYDPRO),

CONSUMPTION / AND LOSSES, 1961-71

Installed Capacity (MW) Generation (GWh) Consumption 4 % of
Year Thermal Hydro Total Thermal Hydro Total (uvwnr uenerat ion

1961 1,396 3,809 5,205 5,459 183946 24h,05 19,630 19.6
1962 1,603 4,126 5,729 6,h96 20,662 27s158 21,857 19.5
1963 1,876 4,479 6,355 7,141 20,728 27,869 22,616 18.8

1964 1,9L6 4,894 6,840 6,997 22,097 29,09h 23,521 19.2
1965 2,020 5,391 7,41iL 4,613 25s515 30,128 24,268 19.4

1966 2,042 5,524 7,566 4,748 27,906 32,65h 26,494 18.9

1967 2,255 5,787 8,042 5,049 29,189 34L,238 27,988 18.3

1968 2,372 6,183 8,555 7,631 30,550 38,181 31,399 17.8

1969 2,h05 7,857 10,262 8,956 32,692 4tl,648 34,201 17.9

1970, 2,h05 8,828 11,233 5,597 39,863 h5s460 37,673 17.1
1971 -' 2,h50 10,200 12,650 51,000 42,400 16.9

Average Growth

1961-71 5.8% 10.3% 9.3% 7.6% 8.1%

1967-71 2.1% 15.2% 12.2% 10.3% 10.9%

I/ Excludes plant auxiliaries use but includes net generation of self-producers.
d Excludes utilities' internal consumption, particularly LIGHT's consumption for

water pumping.
y/ Estimated.

Source: DNAEE.
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MAIN GENERATING PLANTS (WITH CAPACITY 100 MW OR MORE)

(As of December 31, 1971)

installed
Capacity

Name of Plant Type (_W) Utility State

1. Jupia Hydro 1,200 CESP '1atO Grosso
2. Furnas Hydro 900 FUR4AS Minas Gerais
3. Paulo Afonso Hydro 821 CIESF Bahia
,. Estreito Hydro 700 FURNAS Sao Paulo
5. Mascarenhas de Morais Hydro 477 CPFL Minas Gerais
6. Henry Borden 1/ Hydro h74 LIGHT Sao Paulo
7. Jaguara Hydro 456 CEMIG Minas Gerais
8. Piratininga Thermal 4lo LIGHT Sao Paulo
9. Xavantes Hydro 400 CESP Sao Paulo

10. Henry Borden / Hydro 390 LIGHT Sao Paulo
11. Tres Marias Hydro 388 CEMIG Minas Gerais
12. Nilo Pecanha Hydro 330 LIGHT Rio de Janeiro
13. Capivari-Cachoeira Hydro 253 COPEL Parana
lb. Funil Hydro 210 FURNAS Rio de Janeiro
15. Ilha doe Pombos Hydro 162 LIGHT Rio de Janeiro
16. Santa Cruz Thermal 160 FURNAS Guanabara
17. Fontes Hydro 154 LIGHT Rio de Janeiro
18. Jacui Hvdro 150 CEEERS Rio Grande do Sul

19. Cachoeira Dourada Hydro 136 CELG Goias
20. Alvaro S. Lima Hydro 124 CESP Sao Paulo
21. Barra Bonita Hydro 122 CESP Sao Paulo
22. Thitinga Hydro 1ll CESP Sao Paulo
23. Castelo Branco Hydro 108 COHEBE Piaui
2L. Salto Grande Hydro 10 CEMIG Minas Gerais
25. Jorge Lacerda Thermal 100 ELETROSUL Santa Catarina

I/ Outdoor.
2j/ Undergroulnd
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SELF-PRODUCERS., 1955-702

Installed Capacity (MW) Generation (GWh) Consumption
Year Hydro rhermal Total Hydro Thermal T otal (O-W-h)

1955 217 100 317 820 303 1,123 936
1956 197 101 298 846 333 1,179 1,0o1a
1957 19) 147 341 888 468 1,356 1,252
1958 202 165 367 995 473 1,468 1,273
1959 220 148 368 1,000 482 1,h82 lsh0L
1960 225 233 458 1,0o5 558 1,603 1,549
1961 259 306 565 1,113 740 1,853 1,554
1962 297 13 710 1,273 936 2,209 1,8h6
1963 350 469 819 1,343 1,072 2,b15 2,030
1964 346 488 834 1,406 1,194 2,600 2,236
1965 33h 488 822 1,,640 1,021 2,661 2,3411
1966 329 553 882 1,592 1,188 2,780 2,473
1967 344 560 901 1,746 1,214 2,960 2,627
1968 3)7 523 870 1,750 1,170 2,920 2.644
1969 348 561 909 1,697 1,175 2,872 2,609
1970 355 594 9h9 1.738 1,686 3.421 3.146

1/ This table shows conservative fieures when comoared to those of
ELETROBRAS as the latter's survey of self-producers is of a larger
scoPe than DNAEE's.

Source: DNAEE.



(GWh )

Main Utilities…2
West Other Self Total

Year North Northeast Southeast Central South Sub--Total Uti:Lities Producers Brazil

19693 3,h6O 34,433

1970 338 3,0143 26,778 577 3,1814 33,920 509 3,760' 38,183

< 197-Ly 390 3,435 30,639 71.4 3,5I5 38,72L 580 3,625 2,5129

1972 464 14,269 33,756 9lo0 4,167 43,568 653 3,878 48,099

I 1973 563 5,213 37,249 1,13 7 4,7'52 48,915 735 4,15o 53,100
C 1974 647 6,528 4L,171 1,h31 5,350 55,127 828 ,hho 60,395

0) 19710 740 7,749 45,269 1,705 6,0:L7 61,481 932 4,,751 67,164

0 198D 1,550 19,280 71,260 4,6lo 9,6oo0 06,300 1,685 6,66o u21,6145
J 198,5 4,490 44,100 113,720 11,000 15,180 188,b90 39050 9.,350 200,890

197:1-75 17.4% 22.6% 10.3% 214.4% 14.1% 12.3% 12.6% 7.0% 11.9%

o 197.5-80 :16.0% 20.0% 9.5% 22.0% 9.8% :il.6% 12.6% 7.0% 1;L.3%

X a 1980o-85 15.0% 18.0% 5'.8% L9.0% 9.6% 12.1% 12.6% 7.0)% 1:L.9%

1/ Where necessary, markets of utilities have been split betmeen geographical regions.

2/ 66 main utilities involved in distribution surveyed by ELETROBRAS.
7/ Estimnate made by ELETROBRAS in mi.d-19 71.
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EXPECTED REGIONAL GROSS GENERAT[ON NATIONAL CONSUMPrION AND LOSSEK 7l-

GENEi ATIONG1Ch7 CNONSUMPTION ISSES
Plain Utilities

North- South- West Small 21 Self I/ Total % ' of'Elr North east east Central South Sub-Total Utlities Producers Brazil ( tieraion

?71 528 4,560 36,h29 l,2hh 4j,719 1h7, 479 290 3,770 51,539 h,2,92!? 16.7172 602 5,518 4ajo59 1,h87 5j,lh5 53,8:L2 226 h,033 58,071 h8,09!? 17.2)73 714 6,666 h5,256 1,,909 5,,713 60,25 8 367 4,316 6h,,Ls4 53,801) 17.:L? 14 809 8,231 50,185 11,967 6j,3hL 67,5:37 414 h,618 72.,r69 60, 395 16.8?'755 926 9,727 5 ,70, 2,,615 7,180 '75,l,3 466 h,9a1 80o, 67,16h 16.6

J Estimated.

turce e: ELETROBRAS.
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REGTONAL POWER SUPPLY AND EXPANSION PROGMAIVS '

North Resion

1. The consumption of the North region represented only about one
percent ofP n az-il"s t-otal. zndA% t.he reio 'J.V4J per capit.aconsmptlon3 117
kWh in 1971, is the lowest in the country. The averega annual rate of

wXo-Ut over the- pDrid97~-n -"as -in pecet T;he- .o-1tsi-,-t1i.o i .m,slgUWI-WIL IVVi-± VLLUJ jJV.M.LVU .L7UJ -fJ.L "CtO .LVI.) ee lk. &LItU0 'L~ J±JIL 13 LJ M IStl

based on residential and commercial activities and is compose. of isolated
centrrs s±ince 'Lt.re i no case for inalrconictijo a ith 'che mianu. The
main load centers are the cities of Manaus and Belem,

2. In Manaus the local utility is the formerly private Companhia
1 Th.. I S tS - - Iflr N -- t -- 5 TflmnnnnAc -rt -de Eietricidade de Mianaus (CEM) A, now a suDsiadiary of Ez":RO1nASo. z It nas

a total installed capacity of about 45 MW, comprising thermal and diesel
installations. A 'O M'W steam generating plant is now under construction
to be commissioned in 1973. ELETROBRAS is now considering financing an
extension of 100 riw of the latter for operation by 1970. This i-ould
carry the system load through 1980.

3. Power supply in Belem is provided by Centhals Eletricas do Para
(CELPA), owned by the state of Para and which has now an 80 PMW steam
generating plant and a 22 MW diesel plant in operation. A new 50 iMW
steam generating plant financed by ELETROBAWt will be commissioned in
197h. The other load centers are small and are supplied by small
generally state-owned diesel plants. Among those cities are Santarem,
served by CELPA, Macapa in the state of Amapa, served by the Comipanhia
de Eletricidade do Amapa (CEA) owned by the Federal Goverment, Boa Vista
in the state of Roraima, served by Centrais Eletricas de Roraima, S.A.
(CER), Rio Branco in the state of Acre, served by Companhia de Eletrici-
dade do Acre, S.A. (ELETROACRE), and Itacoatiara in the Amazon state,
served by the state-owned Centrais Eletricas do Amazonas, S.A. (CELETRO-
AMAZON).

h. A coordinating committee set up for the purpose of investigating
the possibility of hydroelectric developments in the region made an
inventory of potential hydro sites in January 1972, (Annex 12). Some of
these hydro projects may be considered for development for operation after
1980 but no details are as yet available.

Northeast Resion

The Northeast region consumes almost 10 nerGent of the national
consumption and contains 30 percent of the population, resulting in the

1/ SPA folur manp a+t;ttahed (a) North and West ('.rn+ep (b) th-.esst;

(c) Southeast; and (d) South.
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low per capita consumption of 140 kWh. About 44 percent of the consiunp-
tion is by industry. Power for the Noruehast is mainly supplied by tuw
bulk supply companies, both ELETROBRAS subsidiaries, which sell power to
distributing companies. Tne largest is the uompannia nidroaesLtrlca do
Sao Francisco (cHESF) which serves seven states. CIiESF itself sells only
5 percent of its generation to final consumers, mostly industrial. utiSF9s
generating capacity consists of the 821 MW Paulo Afonso hydroelectric
plant on the Sao Francisco river and other minor generatir- facilities.
The other bulk supplier, serving the western part of the region, is
Companhia Hidroeletrica da Boa Esperanca (CwHEBE), which owns the l08 Mrlw
Castelo Brancoi/ hydroelectric plant. The largest distributing company
in the region is the Companhia de Eletricidade de Pernambuco (CELPEEJ,
owned by the state of Pernambuco. CELPE purchases power fror CHESF.
In the state of Bahia, power is supplied to the city of Salvador by
Companhia de Energia Eletrica da Bahia (CEEB), a distributing company of
ELETROBRAS. The rest of the state is served by the state-owned Companhia
de Eletricidade do Estado da Bahia (COBLBA) which owns the 30 MW Funil
hydroelectric plant on the Rio Contas in the south of the state and a
number of smaller plants, mostly diesel. Both these companies purchase
power in bulk from CHESF. There is a small separate system in the south-
western part of the state supplied by the 4 MW Correntina hydroelectric
plant on a tributary of the Sao Francisco river. Other state-owned main
concessionaires include Sociedade Anonima do Eletrificacao da Paraiba
(SAELPA), Companhia de Eletricidade de Alagoas (CEAL) and Companhia de
Servicos Eletricos do Rio Grande do Norte (COSERN). all three distributing
companies supplying the states of Paraiba, Alagoas and Rio Grande do Norte,
respectively. In the western part of the region, the city of Fortaleza
in the state of Ceara is supplied by Companhia Nordeste de Eletrificacao
de Portaleza (CONEFOR) a distributing comoany subsidiary of ELETlROBRAS.

6. The Ministry of Mines and EnArrv; bv DeGnre No= 65237 of
September 26, 1969, established a coordinating committee (Cornite Coorde-
nador dos Eatudos Ener gticos do Nordeste). headed by ELETROBRAS to fnr-
mulate a development plan for the Northeast. In 1970 this Committee
initiated a nower inventorvy/plaintng Mtirdiv nnndne-tAd hy ELETRnRRAS- Tn
this region most of the generating capacity additions are by the federal
Comn yv CffV SF. MW.AS has hired SOFRVLEC to n ma" feastbilty stud ov
stage IV of Paulo Afonso project and the related transmission system.
Rmnause of the "reat+ f1 a+.lne io a 4rntr#%waA n Ln KV sstem 4s betog pned
to overlay the present 230 KV system. Final reports were expected to be
tcomnlntrl 1

4
n +.he fanll of 1079 The ongtr powe deelopmont program-X____r - -_ *---_ - -_ -- e _ - .1. V--- P"^9vU-a 

in this region is based on the development of the Sao Francisco river
with it.sk chelrac^rJat4c large- si4ze,- 1---4- s44-r o c - 8 ,, . ML- -

Paulo Afonso hydroelectric site on the Sao Francisco river is currently
~L 1,~VLJ JW.L 1 OViiUo - J . LL=L L .JL- U UII 0 DVLCr0 WJ. LU1 t.Ll C&,1- t L,t;

capacity of 824 MW will be completed before 1974. ELETROBRAS has ordered

b urmterly calledu -ua Esperanca.
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additional needs of metallurgical development in the central area of the
state, CELG's 230 KV transmission system is being extended northwards and
joint studies are being undertaken by ELETROBRAS and CELG to select a
suitable hydroelectric project on the upper Tocantins river or its
tributaries. Construction is expected to start around 1975, and opera-
tion by the end of this decade.

Southeast Region

10. Consumption in the Southeast represented about 80 pereent of
the national total and per capita use was about 800 kWh in 1971. almost
twice Brazil's average. The main concessionaires, their ftmctions and
area of service are shown in Annex I. The total canacnitv in this Regain
by end 1971 was 8,hoo MW, about 75 percent of the total in the country.
The present nower supoply situation is comfnrtahle with the ydlroelectric
reservoirs -- two of them, viz.FURNAS and TRES MARIAS, with large carry-
over storave capacitJeA -- heing full in Mach 1972 after passing through
1971, a critical year when Rio Grande and Sao Francisco riverflows fell
to lil nArcent oft thnse of 4the historical orvrst year. Prudent in+ersyster,
coordination resolved a difficult situation in 1971 with no restrictions
in pouwer qiunnply TLwo V,aL7 in . pro-,^+ , 4-o1, te

river -- Volta Grande and Porto Colombia -- with a total capacity of 800
MW are ,,d for ^m4nq4-on4i 4in 1973 a 197L 4. 2- oIin71.I '* -- ML .~ 1.3- -LAU .L71f4.1 VU VW LU.L±LVWt,U, .LLJ .L7f !4p

by the 3,200 MW Ilha Solteira project on the Parana, and in 1975-76 by
the 1 1.00 Mw Mr4, ..bondo 3-oJectw fxP nt-ane. _ The 2 ur, rIOn s aO

*~J..LJILI'1AU .J *j. JJV~U 3# %.L'.LVU 'J.I.LIUW I L1ilt$ IC IV rv? 171OITLL5iUU

(Tiete river) and the 640 MW Capivara (Paranapanema river) hydroelectric
pro'Jects are also expected to be-,u, io buy 19r76. A 62v0 Mw nuciear
power station is being constructed by FURNAS at Angra for commissioning
ar w- ~f'IQ A '7~7 nj --, .oi aio aro7.d Of. Nueede eiApanaion of Rio ana oao raulo and other distribu-
tion systems is under way. By and large, this program of expansion can
meet the preseitly anticipated growth in demand until l978, provided that
the power systems are pooled. Efforts are being made by ELETROBRAS and
the main power companies to this end.

11. To meet the growth of demand towards the end of the decade,
three hydroelectric projects: Sao Simao on the Paranaiba river -- 2,500
?4wvj itumbiara on the Paranaiba river -- 2,080 MW; and Agua Verlalha on
the Rio Grande river -- 1,380 MW -- are under construction or planned.
aE^.±nuDiu.S is currently engaged on detailed market and power studies to

update the power development plans for the entire Southeast Region. In
hnis context the need for thermal stations up to about 1,000 MW of

aggregate capacity during this period, is to be reviewed. ELETROBRAS
has also initiated studies aimed at strengthening the transmission link
between the Southeast and South Regions to exchange surpluses and take
advantage of the natural diversities in the hydrological characteristics
of the rivers of these two regions.

12. Other than Sete Quedas, a site located on the inbernational
stretch of the- Parana (between Brazil and Paraguay), the only significant
undeveloped hydroelectric sites available, to meet power' demands of the
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war1v se4'ht-s are those identified bv the CANAM1lRA stiiidv in the Unner
Paranaiba Valley and at Ilha Grande on the Parana. CEMIG's recent
invPes+tgations revealed that the costs of developmnnt of the sites in
the Upper Paranaiba Valley are significantly higher than estimated by
CANAMRRA andA do not. wmpnw veryv"- v%m44snm_ Exteansiver fleoodling of lup-
stream arable land is the main problem at Ilha Grande. Thermal/nuclear
alternatives employ.-ngg lfrge-6vizee un4j+s of 500nn,00 non Mg H thj rcomnemiant?-ry

peaking hydro capacity, and pumped storage, peaking hydro alternatives
are available along the west*ern esc p..ent in t.h.is RPegion clo.e to the
main demand centers and are being investigated by the najor polwer
-,+4 1 4 +4 -s

12. Sete Au'as is Ile Ilargest hyreeti cerecnevdb
.LC. * '.euL Nue J. L i.d ~ L IJL 11 U.L03±OC 1.L SCI111 CC1Ct;Lt- L$Y

Brazil so far, and is estimated to cost about US$2,000 million for a
1 3 0fn .P T a! - .~ _. _ JIJ..L1J . TL I..

.L,P XJJv in stL±±UalUtion anU asocaUU.LeU LrasMiL61.LQl facLitLes." IL Ls

currently under investigation by ELETROBRAS of Brazil and ANDE of
Paraguay under interna-tional agreement oI the two countries. If Thnis
scheme is taken up for implementation around 1974, it could by itself
meet the entire growth of demand in the Southeast region well into the
eighties. About 87 percent of the firm potential of Sete Quedas project,
estimated at about 6,500 Mw at 100 percent load ractor, has been tenta-
tively reserved for the Southeast region. With the average demand at the
end of 1980o reaching lU0,WU-n,000 MW and increasing thereafter at about 9
percent annually, the potential of Sete Quedas could be utilized, within about
5 years of the date of commissioning of the first unit, assumed to be
around 1982.

South Region

1h. The South Region consumed about 10 percent of the national total
and the per capita use was 270 kWh in 1971. The main concessionaires,
their functions and area of service are shown in Annex I. Total installed
capacity in the region at the end of 1971 was 1,320 MW. The demand for
power during 1970 and 1971, at 490 MW and 530 MW (average),respectively,
has been below the CANAMBRA forecasts mainly because expected heavy
industrial development did not materialize. ELETROSUL, the federal
company which has been established to develop the major power resources
of regional importance, started operations with the acquisition of three
thermal plants SOTELCA, Charqueadas and Alegrete. In addition the 220 MI
Passo Fundo hydroelectric station is expected to come into service in
1972. Also under construction are the 100 MW Candiota thermal plant for
197h, and the 700 MW Salto Osorio hydroelectric plant for 1975. The
construction of the 400 MW Itauba hydroelectric plant has been recently
authorized for comiissioning by 1976. One of the problems of power supply
is the high cost of fuel, mainly coal, at the three thermal power stations.
The coal tariff is desiened to sunnort the colliery and metallurgical
industries of the area.
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15. Based on their findings that Iguacu river has the cheapest
sources oU hIJYUVo poWr in th11e reg'on, andu th1at Te least cost source OI
thermal pover was at the Candiota collieries (where the cost of coal was
abou't one-fourth oI tihose from o-ther coal-bearing areas), tine CuAAiRX
study recommended the following expansion program:

(i) one 100 MW unit; at Candiota - 1978;

(ii) initial commissioning of Santo Santiago (4 x 170 Ni) - 1978-

The concession for development of the Santo Santiago site has been awarded
recently to ELETROSUL. A proposal is now under active consideration for
ELETROSUL to install two thermal units of 125 MW at SOTELCA and not
CANDIOTA in order to utilize the by-products from the production of
metallurgical coal for Brazil's steel industry. The Santo Santiago project
is to be postponed by 2 years, if this plan is adopted. There is sone
doubt whether the proposed thermal plant is justified and should be
constructed. The matter is under review.

16. Apart from the Iguacu River -- which has a good undeveloped
storage site (Lanza) and a major power station site (Segredo) for future
development -- CANAMERA identified no other sites in the South region
which can be developed at competitive cost. This excludes two trans-
basin diversion proposals with a potential of about l,500 MW, which have
been kept in abeyance because they may have international implications.
The Iguacu developments mentioned above could be completed to meet demand
up through 1982, but thereafter. the region would have to relv on Sete
Quedas. According to present plans about 13 percent of Sete Quedas'power
would be reserved for the needs of South roaion. meaetin demand f-frnm 1982
through l98f5.
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YEARLY IN3STMEN.TS Iti MiNERA TION N T NSMhSSION DISTRIBUT ION AD (Y0.iELS. 1966-./'

(In Cr$ million of June 1971,/US$ = Cr$S5,285)

Actual Forecast Totals

_ ~~~~11?66 ]L967 1968 1969___J970 159-7_L 1j72 1973 1974_ 19l7 1966-70 lil7c 

Generation 1,301 1,,873 1,895 2,186 2,347 2, 718 3,L06 3,299 3,821 3,895 9,602 (56%) :17,139 157%)
Transmission 590 686 845 879 938 1,1145 1,650 1,475 1,Z2'8 1,475 3,938 (23%) 7,033 (23%)
Distribution 369 b1b 518 597 7h3 753 8o4 857 9:1L 1,0o11 2,668 (15%) L,369 (1.5%)
Cthers 180 197 217 207 291 _ 7 _28 217 269 1,C2j (6%) 1j5 (j% )

Total 2.4io j&j& , 3869 Lh32 Lj7. 152 j 2 1 6o 1 3 (loo%) 30.12 (Lo00%)

A-nnua1 Growth 3:1.9% 8.7% 11.3% 11.7% 14h.7% 2l.9% 3.9% 5.9% 5.9%

Avernge Growth -IL.8%

1/ Excluding interest during construction.

Source: ELETROBRAS/O0PE 1971-75/&Vised.

>4
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YEARLY INVESTMENTS. REGIONWISE. 1971-75L/

(In Cr$ million of JunA 1971, US$1.00 - Cr$5.285)

Total
1971 1972 1973 1974 1975 1971/1975

GENERATION
North 131 168 155 197 225 876
Northenst 163 264 477 517 468 1,889
'Je.st Cenral 29 39 c4. 69 152 3L3
Southeast 2,006 2,437 2,311 2,797 2,849 12,1400
South __1Z __49 302 2141 201 1631

Total 32.1B 3.8A 6 1L22 1 LUi 11, 1

TRANJSMISSION
North 3 5 5 5 5 23
Northeast 113 96 201 185 185 780
West Central 21 38 38 36 42 175
Southeast 36uu 667 506 423 4,6 2,416
South 70 88 7B 76 168 460

Total i1 828 __ ffi 1,87

SUBSTATIONS
North 6 4 3 6 7 26
Northeast 136 139 174 Lij lc8 716
West Central 14 35 38 25 32 144
Southeast 335 L66 360 323 362 1.846
South 83 111 68 6 82

Totnl

DISTHIHiUTION
North 19 19 19 20 21 98
Nor theMst 113 114 122 134 151 634
viest, Central 25 42 39 43 45 194
Southeast 531 536 659 581 677 2,894

So-uth 65 - 93 L%JV .l

TotAl 153 8 _ 21L hh 41

OTHERS
North 5 7 6 6 5 29
Northeast 58 68 5h 57 60 297
West Cntral 6 9 5 5in
Southeast 237 214 222 180 159 1,012
South 35 36 -1 39 0 191

Total

TOTAL INVSTMENT
No-rth 164 203 188 2314 263 1.052
Northeast 583 681 1,028 1,034 992 4,318
West Central 95 163 174 178 276 886
Southeast 3,473 4,320 3,968 4,304 4,503 20,568
Jouth 614? 676 56O _L 3

TOTAL 6,49 i 6193 6I631 30.100

j/ Ixciuding Interest during construction.

Source- ElETROBRAS- OPE 1971-75, revised.



LIST OF PRCJVCTS FOR EXTERXA, FINAZCflO: POWR SECTOR

Direct External Probable Disburse- Prospective
Executing Eatimsated Foreign 'Financing Co=wdtment men't Lender +

Project _e Mncr Total Cost Procurement Sought Date Period Status of Pro.ect

1. Itauba Hydroelectric 400 CEEE 130 20 50 197Z 1.973481 Supplier (b)
;2. Itumbiara 1ydroelectric 2,080 FUM}AS 550 100 220 1973 1.973-31 IBRD (b)
3. Agua Vermel,ha Hydro- -

electric 1,380 CESP b3o 60 120- 1973 1972-78 IBRD (b)
1. Santiago Hydroelectric 72 ELE1'ROSUL 190t 23 70 1974 197hW-79 IBRI (d)
5. Sao Paulo Steam Plant; 600 CESP 138 62 62 n.s. n.a. Supplier (d)
6. Belo Horizonte ThermaLl 360 CER11G 82 l5 19,2-73 1.973-'76 Supplier (b)
7. Moxoto Hydroelectric lsoo CHESF 202 72 60 1972 1972-76 IDB (a)
13. Paulo Afonso IV

Hydroelectric 1,860 CHESF 271:1/ 80 70 1973 1972-79 IDB (c)
49. Sobradi.nho .Dam CHS',F 21 n71 70 1973 1972-78 n.a. (c)

10. Floatirig Units for
Emergency ELE;TROBRAS 37.5 30 30 1972 1972-73 Eximbank (b)

11. Tapana Belem Thermal 100 CELPA/ELETROBRAS 20( 15 15 1972 l.972-75 KFW (b)
12. Yanaus II Thermal 100 CF)4/EETO2BRAS 20 15 15 1972 1972-75 Eximbank (b)
1:3. Distribution of Light,

S.A. Lightt, S.A. 651 73 105 1972 1972-76 IEU + Supplier (b)
11N. Sete QLedas 10,500 ELET'ROBRIS 2,000) n.a. n.a. 1972-74 n.a. n.a. (d)
15. Couto de Magalhaes 180 ELETROBRAS 551' n.a. n.a. 1973 1973-79 n.a. (d)

V] Excludirng transmission.
Explanations: (a) Project* already under negotiation for ex-ternal assistance.

(b) Project in an advanced stage of preparation and dlue for .5
early presentation for external assistance.

(c) Project under studY and would be ready for presentation to Qal
external financing agency by 197b. x

(d) Other than above.

0'
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BRIEF DESCRIPTION OF PROJECTS FOR EXTERNAL FINANCINGL/

1. Investments in this sector are programmed and coordinated by
ELETROBRAS. Although the projects listed below conform with present
ELETROBRAS Dlanning they should be regarded as tentative in the sense
that a study of the power market and requiired invpstmnt in the South-
east is presently being carried out by ELETROBRAS.

Itauba Hydro Plant (South)

2. The concession for development of this 400 MW plant, to be
__ ntorl^nr the .JnIil River in Rio Crnnri do^ FS6 hma c vd-cqA 

Companhia Estadual de Energia Eletrica (CEEE). The plant will mainly
serve the stnte of Rio e Cand dSl. Total cot: UJS$130 million.
Direct foreign procurement: US$20 million. External financing: US$50
Million. Probable coitme4 -date: 1972.- 4 a d -ser

period: 1972-78.

Itumbiara Hydroelectric Project (Southeast)

3. This is a major hydro storage scheme on the Parariaiba river
for whlch the concession has been grant-ed to Furnas Centrais Eletricas,
S.A. (FURNAS). The plant will have an installed capacity of 2,080 MW

(P V vJ 260 I4and theSCe wouuLu affora additional iirm potentiai,
through its water releases, to downstream power stations. It would
th-us hel.p Mot deu.unus ofU the boutheasu region and 1-.5 adjoining
areas after 1978. An economic feasibility study has been completed.
Engineering studies are in progress. Tne total cost, including
transmission lines has been estimated at US$550 million and the
external financing reouired is US$220 million. Probable cormmitiient
date: 1973. Estimated disbursement period: 1973-81.

A ua Vermelha Hydroelectric Project (Southeast)

4. The Agua Vermelha plant, with a planned capacity of 1,380 NRW
(6 x 230 Mw), will he located in the lower course of the Rio Grande some
550 km fron the Sao Paulo metropolitan area. The project will supply
the Southeast power market from 1979. Total cost, including transmission
lines, estimated: US$400 million. External financing: US$120 million.
Probable commitment date: 1973. Estimated disbursement period: 1973-81.
Executing Agency: Centrais Eletricas de Sao Paulo (CESP).

Santiago Hydroelectric Project (South)

5. A storage project upstream of the Salto Osorio plant, currently
under construction, comprises a dam and a 712 MW (4 x 178 M*) power
station on the Iguacu river in the State of Parana and associated transni-
ssion facilities. A concession for development of the site has been
recently granted to Centrais Eletricas do Sul do Brasil, S.A. (ELETROSUL)

i/ This part of Annex lb to be incorporated later in Main Economic Report.
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The project would help meet the power demand in the southern region from
1980. Total estimated cost: US$190 million. External financing: US$70
million. Probable commitment date: 197h. Estimated disbursement period:
1974-79.

Sao Paulo Steam Plant (Southeast)

6. This project, with a capacity of 600 MW, was considered as a
possible means of providing additional power in the Sao Paulo area
during 197h-75 prior to the completion of the 3,200 MW Ilha Solteira
hydro plant which is scheduled for commissionine in 197L. Its estimated
cost is US$110 million and the external financing required is US$62
million. The scheme has not been authorized for construction. The need
for this interim solution will be reviewed by ELETROBRAS in the context
of preparation of an updated development plan for the Southeast rewion.
by the end of December 1972.

Belo Horizonte Thermal Plant (Southeast)

7. This scheme of installing a 360 MW thermal station at Belo
Horizonte whieh was not included in the eCANAMRRA planj was pro-osed by
Centrais Eletricas de Minas Gerais, S.A. (CEMIG) to meet interim short-
ages in Minas Gerais during 1976-77. The estimated cost awas USe5 mlllion
and the external financing required is US$45 million. The need for this
statinn is nurrentlv vintin-r rpvro -in +Jhg wi+mv-4 o1-&la,9 -r ,- A

This new plant+ 411 have an initala] -- to- 1.C1t. (1 -Inn

MWJ) and will be located upstream from the existing Paulo Afonso plant on
the Sao Francisco R-ver 0 It will provide beter regulation of the Stream
at Paulo Afonso. In conjunction with the Stage IV Paulo Afonso project
(10) and the Sobra.4nho dr proJL JJcU to aUVCJI,11U stVIorag UJpJct1L fo.LUL

hydroplants on the Sao Francisco River (11), the Moxoto project will be
essential for meetIn.g NortWeast region power demansLd by 1977. Economic
feasibility studies have been completed and SOFRELEC is assisting with
the engineering stuiaes. Inter-A.mrican Development Bank financing is
envisaged. The total cost has been estimated at US$202 million and
external financing required is US$60 million. rrobable commitment date:
1972. Estimated disbursement period: 1972-76. The Executing Agency
would be Coimpanhia Hidro Eletrica do Sao Francisco (CuESF).

Paulo A-onso (IV) Iydroelectric Project (Northeast)

9. Anis fourth stage of the Paulo Atonso hydroelectric complex
consists of expansion of the underground generation plant by 1,860 MW
( x '310 Mrw) using the storage capacity of Sobradinho dam U10). This
project is to be commissioned during 1976-80. The economic feasibility
study has been completed and CJESF is engaged in detailed engineering
studies with the assistance of SOFRELEC. Bank financing for the project
is being considered. The estimated cost is US$27h million for power
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generation alone and the external financing required is US$70 million.
Probable commitment date: 1972. Estimated disbursement period: 1973-80.
The Executing Agency would be Companhia Hidro Eletrica do Sao Francisco
(CHESF).

Sobradinho Dam (Northeast)

10. This storage project on the Sao Francisco River will support bo-th
t.he ex4ist4ng Paulo Afnnso comnTlax and enable its fourth stage expansion.
Inter-American Development Bank financing is envisaged. Total cost: US$215
million. Erternnl financing: US$70 million. Probable commitment date:
1972. Estimated disbursement periodt 1972-78. Executing Agency: Com-
pnAnhia Hidro Eletrica dn Sim n FrsAncSGO (CHESF).

EFloattn¢ Gtas TurbIne TU.its for Power E.rocfes4 (Norhaat)

11. T.V,N4 a p4ec^+ i esia4 >.v.e to, mnca+. &Trw%ge&n^y ,ranii mArrnnts for

Dower in the Northeast and possibly Belem. Two non self-propelled barges
1A 1,e nn-,,

4
-- 4 A -1 1 111 MUJ -? -.no +-nv.hin eM mvn+ n eri r%M^+.-xr nrnA-'w'11 e euiped"-th 130 .... of ga-+-bn --.rt4n Ca_c+ and

stationed alternatively at the Bahia industrial center (Aratu), Recife,
For talea'I or _ l., asI- reur..et A4ct+n+. .gnasibl14s,r a-iu4e n"dn

being undertaken by 9LETRORBWS with the consulting assistance of EBASCO
"erV±.ces Ir,c. Exir,bA.J11UtXnk L.Lf50Inan.1in iL C11VJ.0O.avd..As 4. U J W_J I c U .5

million. External financing: US$30 million. Probable commitment date:
1972. Estimaed disbursernt period: 1972-73. Executing Agency:
Centrais Eletricas Brasileiras, S.A. (ELETROBRAS).

Tapana - Belem Thermal ProJect (North)

12. This 100 MW (3 x 50 MW) oil-fired steam turbine project will meet
"elem area demand when obsolete diesel units are removed. The demand for
power around Belem has been increasing at a 26.6 percent annual pace and
modernization of the existing generating facilities is overdue. Total
cost: US$20 million. External financing: US$15 million. Probable
commitment date: 1972. Estimated disbursement period: July 1972 -
December 1975. Executing Agencies: Centrais Eletricas do Para, S.A.
(CELPA) and ELETROBRAS.

Manaus Thermal Project (North)

13. Energy consumption in Manaus is expanding by 19.9 percent
annually. 100 MW (2 x 50 MW) in oil-fired steam turbine generating
capacity will be added by this project to the Manaus diesel generation
system. Feasibility studies are nearing completion. Total cost: US$20
million. External financing: US$15 million. Probable commitment date:
1972. Estimated disbursement period: July 1972-December 1975. Executing
Agencies: Companhia de Eletricidade de Manaus (CEM) and ELETROBRAS.
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Transmission and Distribution Project of Light, S.P.
(Sant Pntnln and Rin de Janeirn Mbtronolitan Areas)

1l. Th.is five-vear nrniAnt is desIgned to meet anticipated growth
in the load carried by the transmission and distribution system of Light
- Serc rOSde Eletricidade S.A . h.ih serves Rio and Sao PAU10 metrono-
litan areas. As of end-1971, Light had 3,265,000 connected customers in
a service are1a Of so)fTPm.o l+.)n+.oa ponannin+.in. Prompctinqn indie.ate
that by end-1976 the number of customers will be 4,400,000. Peak load is
e.v,"+ectedt to from 3,96n0 MW 4n }971 fto aNpr mn+lv A0non M1 in 1976K

'I In order to meet this load growt+h and to serve existing and new.T
consumers in a satisfactory manner, it is estimated that it will be
necessary4 to add to the -- na-'s e oal+et 4 a-.@,?ln-

-PIA. ,4 .4 - .. P2.EPA1,. 
Jk 38L crcuit ',,i 0of 3L5/220 1-V trans,,issin;

- 253 circuit km of 132 kv transmission;
)CV .....- - J 4 ... I- ..P QQ t- ... I

- 17J cirL.±U.L LI AUmL Uof UU klv lar.smi-L-sLin1,

- 3,280 MVA of 3h5/230 - 345/132 - 230/88 kv transformation;
I '7 l1 IYT A P. nn 1 n Pr' I9 -I l I -- __ --~~~~~~~~~~~13 1,72 Iv' of _ULI5/1.3.2/6 k-v urans' forl, 'Uo

- 2,026 MVA of 88-33/20/13.2 kv transformation;
- 2,8i2 PIVA O- overhead and underground distribubion transformers.

A feasioility study is completed. rlnancing iS sougnh irom otn ubilateral
and multilateral sources. Total cost: US$654 million. External financing:
US3105 million. IBRD prospective loan: US$20 million. rrobable commitment
date: 1972. Estimated disbursement period: 1972-76. Executing Agency:
Light - Servicos de Eletricidade, S.A.

Sete Quedas Hydroelectric Project

16. At the end of 1971 installed power generation capacity in Brazil
was 12.6 million kWe Brazil's power market is expected to grow by 12 per-
cent annually during 19701s. About 85-90 percent of this would be in the
Southeast and South regions. Schemes under construction and planning
described above would meet recuirements until 1980. ELETROBRAS has under
study alternatives for energy development to meet the requirements of the
1980's. One alternative would be a series of thermal plants including
nuclear facilities. Another alternative is the international development,
with Paraguay, of the hydroelectric potential of the Parana River at the
Sete Quedas falls. Here the river flows through a narrow canyon falling
100 m to Porto Mendes and a further 20 m from Porto Mendes to Foz do
Iguacu. The generating potential in these stretches is around 6,500 MW
at 100 percent load factor and could be utilized in South and Southeast
Brazil within 4-5 years of commencement of operation. The economic
feasibility of the Sete Quedas project in relation to all available
alternatives is under study by Brazil and Paraeuay. Considering the long
lead time reouired by this project, financing would have to be committed
by 197Th in order to meet the ener-v reouirements of the early 1980's.
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Preliminary estimates indicate that the investment cost would be about
US$2,000 million. Promoting Agencies: Centrais Eletricas Brasileiras,
S.A. ELETROBRAS (BRAZIL) and Administracao Nacional de Eletricidade -
ANDE (PARAGUAY).

Couto de Magalhaes Hydro Plant

17. This 180 MW plant, to be located on the Araguaia river on the
bounderies of Mato Grosso and Goias states. This project will serve the
Mato Grosso (mainly Cuiaba area) and part of Goias. Total cost: US$55
million. Foreign Exchange Component: US$14 million. Probable commitment
date: 1973-7h. Estinated disbursement period: 1973-74 to 1979. Executinag
Agency: n.a.



M_3RNAL COAL PRODUCT-ION A<D IMPORTS - TOTAL CONSUMPTICN (1965-71)

(in 1,GOO metric tons)

D(C.STIC -ROD-JCTIOCN--O f ION-- ------- --

Year RAW PROCESSED DOMESTIC IDM'ORT'S TOTAL
St, eam Metal cal Total Steam Metallurgical Metal1urgrical

1965 3,371. 1,354 616 1,970 1,115 646 1,125 2,886

1966 3,666, 1,458 675 2,:133 1,088 647 1,476 3,211

1967 4.,339' 1,,535 760 2,;295 1,225 732 1,512 3z,469

1968 4,828E 1,571 793 2,364 1,533 803 1,634 3,970

1969 5,128E 1,625 811 2,1436 1,576 767 1,649 3,992

1970 5,172' 1,576 785 2,361 1,565 747 1,728 4,040

1971 5,666 1,,678 820 2,498 1,583 743 1,766 4,092

1j/ Source: MNE-CNP/'SCS



PRODUCTION AND 3]IPOETS OF CRUDE OIL A^D DERrJATES - TOTAL CONSU1PI:ON OF DERIVA7E(1o7

(In 1,00 metric tons)

Crudie l1 _ rivates _
Nattiorial National

Year Production :Impots Total Production Imorts JTotal CoIsuntIM n
:1965 4,657 LO,516 1',203 1h,098 851 14, 94'9 15,9281966 5,7c)5 11,333 17,0313 16,332 9'35 17,267 17,:L201967 7l1 62 1 4L6 1 7,7043 16,897 1,Ot|6 17 9 43 18, 459:1968 7,89-3 12,769 20,662 19,605 2,123 21],72 21,0031969 8,543 14,085 22,628 22,280 95g8 23S238 22,.3511L970 8,1C07 15,1v L 2:3,52:1 2,077 1,261 9';j338 23,608

L/ M1E-CNP/DE - PETROBEAS.

Source: PETROBRAS.

0 'H4
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OIL REFINING CAPACITY

Name of Refinery Location m3 Per Day

Presidente Bernardes Municipality of Cubatao (SP) 17,617
Duque de Caxias Municipality of Caxias (RJ) 24,000
Landulfo Alves Municipality of Mataripe (BA) 8,268
Gabriel Passos Municipality of Betim (MG) 7,155
Alberto Pasqualini Municipality of Canoas (RS) 79155
Fab. Asfalto Fortaleza
ASFOR Municipality of Fortaleza (CE) 350

Uniao - Capuava Municipality of Sto. Andre (SP) h4929
Manguinhos State of Guanabara 1,590
Ipiranga Municipality of Rio Grande (RS) 1,b79
Amazonia MuniciDality of Manaus (AM) 1,113
Matarazzo Municipality of Sao Paulo (SP) 143
Rioarandense Municipality of Uruguaiana (RS) 64

Total Existine Canacity 73.863

P. M.- c pa y (STO~~~. .

Pn.,1 4 u nicipality of ICaipinas (SP) 20,000
Duque de Caxias (addition)!/ Municipality of Caxias (RJ) 7,150
Pa 'icea (sdiin)2 -. 2 ,cip JD of C nsr(S) 2,0* ~ ~ U.LULJ / IILUI.LIJ±pd±. U IJ.J .jampin}LLas %-~ A L\J V Y V

n.a. State of Santa Catarina or Parana 17,000

1/ Under construction for commissioning in 1972.
J UndeJr st-udy ic - ommissioning in i974e

oource: Ministry of iunes and Energy/Nl4ational Petroleum Council.
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Ll ST O' 63 POWER CONCESSTONAIRES/J INCLUDED IN ELETROBRA,5' 197'-75
CONSOLIDATED FINANCIAL PROJECTIONS

* 1. Comparihia de Eletricidade de Manaus (CEM)
* 2. Centrais Eletricas do Amazonas (CELETRAMAZON)

3. Central Eletrica de Roraima (CER)
* L. Companhia de Eletricidade do Acre (ELETROACRE)
* 5. Companhia de Eletricidade do Amapa (CEA)
* 6. Central Eletrica cto Para (CELPA)

7. Central Eletrica de Rondonia (CERON)
* 8. Central Eletrica do Maranhao (CEMAR)
* 9. Central Eletrica do Piaui (CEPISA)
**10. Companhia Nordeste de Eletrificacao de Fortaleza (CONEFOR)

11. Companhia de Eletricidade do Cariri (CELCA)
12. Companhia de Eletrificacao Rural do Nordeste (CERNE)

*13. Companhia de Eletricidade do Centro Norte do Ceara (CENORTE)
*14. Companhia de Servicos Eletricos do Rio Grande do Norte (COSERN)
15. Companhia de Melhoramentos de Mossoro (COMh'NSA)

**16. Companhia Hidro Eletrica do Sao Franciseo (CHESF)
*17. Sociedade Anonima de Eletrificacao da Paraiba (SAELPA)

18. Comnanhia de Eletrinidade de Bnoborema (CELB)
19. Companhia de Eletricidade de Pernambuco (CELPE)

4*20. Comnanhia Hidhro Eletrica da Boa EsperAnna (COHE.BE)
21. Cooperativa de Melhoramentos de Caruaru (CARUMARU)

*22= COmnAnhi a de EleP+.itricidade r.8 Alagnoa (('.AT)

*23. Empresa Distribuidora de Eriergia em Sergipe (ENERGIPE)
21,. rmnsrnhla .n51 S ergipana de Ele+r4iclAdAd (_TjTr1.TPv)

**25. Companhia de Energia Eletrica da Bahia (CEEB)
*26. Coempanhna de met+rcidade do Es+ado da Pia OMPT )
*27. Centrais Eletricas de Sao Paulo (CESP)

vHs2fl. Go nhia Paulis+a de Eorcs e T.uZ (CPT'L)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~R11 .~ _P c
29. Companhia Eletrica de Caiua (CAIUA)
30n. lo.,mpanhlia T_.z e Forca SQ,ta Cr-uz (S A MMA r-VTTZ )

31. Empresa de Eletricidade do Vale do Paranapanema (EEVP)*32. Em.presa Eletrica agantina A(T Jr-TTA)

33. Companhia Prada de Eletricidade (PRADA)
J114 * ~'JIJ1LI. C1 U.L.LO UM2 U.; -1IU UL-±J.Lk..LtUAI

35. Companhia Nacional de Energia Eletrica
_'.. * t Ur . vcil LI I ; _L UILLd; V±wLu1L fttnZUZ %VJuAA /

**37. Companhia Brasileira de Energia Eletrica (CBEE)
*. Corpandi5-Ja Forea e Luz i-iLna Dranca

39. Companhia de Eletricidade de Nova Friburgo (CENF)
140. .izpresa de EletricILdad Sui Peulista (EESP)
41. Companhia Paulista de Energia Eletrica (CPEE)

-42. Epirito Santo Centrais Eietricas (ErCrLwAj

43. Empresa Luz e Forca Santa Maria (ELFSM)
44. Corimpanhia Forca e Luz Cataguases-Leopold.ina (OFLOL)
45. Companhia Mineira de Eletricidade (MINEIRA)
446. Departamento Municipal de Pocos de Caldas (DMPC)
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*;7 a Eletrica d M4^na aais(VMTGa

*48. Eletrificacao Rural de Minas Gerais (ERMIG)
$&8|9. Co,panh±a Forca e LzT. de Hinas ner-s (frlw ™mr)

50. Light - Servicos de Eletricidade, S.A. (LIGHT)
,? -5 1 S LIL l:as CentjrLi.LC4 AElerVLca.LUCj, LO - F ,% SVAIWWT

*52. Companhia Paranaense de Energia Eletrica (COPEL)
**ez -___3 __ . _, ._ __- __ tmvTD

A2) * 'JLJi-tipan" a £FV-U?A t JUTtZ UVL idr-I.L % VX LAJ

*54. Centrais Eletricas de Santa Catarina (CELESC)
*55. Corpaanhia Estadual de Energia Eletriea (CEEE) (RS)

**56. Companhia Pelotense de Eletricidade (CPE)
57. 'UTE Servicos de Eletricidade i'u.i)(S,
58. Empresa Eletrica de Londrina (LONDRINA)
59. Companhia Hidro Eletrica de Paranapanema

**60. Centrais Eletricas do Sul do Brazil (ELETROSUL)
ol. Centrais Eletricas Matogrossenses (CEKMAT)

*62. Centrais Eletricas de Goias (CELO)
63. Centrais Eletricas de Brasilia (CEB)

** ~ELETROBRAS' 13 subsidiaries.
ELETROBRAS' Associates.
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FORECAST SOURCES AND APPLICATIONS OF FUNDS 1271-75: W{HOLE SECTOR

(In million of cruzeiros $ of mid-1971/US$l s cr$5,285)

Year Ending December 31: 1971 1972 1973 1974 1975 Total

SOURCES

Internal Sourges
Power Concessionaires

Cash Generation 1,098 936 1lh40 1,675 lp775 6,924
Compulsory Loan 735 723 855 1,017 1,152 4,h82
Reversion Fund 275 680 958 1,112 1,246 4,271
SIETROBRAS Cash Ceneration 625 818 845 923 925 4.136
Reinvestment of Dividends 426 548 629 761 920 3,28h
Sole Tax 553 909 1o015 L1I10 1.209 h79'

Total Internal Sources 3"n2 L61L 54JJ, 6297 7^L22 2?s892

External Sources
State Governments'Contributions 580 474 510 460 439 2,463
Federal Government's Contributions 82 117 93 56 20 368
Fiscal Incentives 54 7 - 19 30 110
Other Lk03 276 49 44 0 812
Borrowings I 

IBRD k, 38 233 19 a, f4 1f2
IDB 276 278 131 63 3 771
USAID 159 173 30 3k - 396
KFW4 36 88 12 7 - 143
EXIfMBNK 27 22 2 - - r1
Suppliers' Credit 239 266 p.53 71 36 765Others 352 177 23 ' 3 559
To be Sought - Foreign - - 473 684 861 2,018

Lc- = I 

Totai Borrowings 1,582 2,093 1,190 1,233 1,057 7,155

TOTAL SOTRvOE-S 6fIs -3 7 -281 7.584 8.409 8,813 IL w
A nPr -r- - - - - -t

Investments - Foreign Funds 905 1,22k 1,252 1,398 1,367 6,146
- Local Funds 49053 4,940 4k677 4,892 5,395 23,957

Debt Service 1,127 1,325 1,403 1,859 1,717 7,471
Inerease in 'Woridng Capital 328 22 212 260 334 1,226

TOTAL APPLICATIONS 6,413 7.581 7>584 8.409 8.813 38.800
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SOURCES AND APPLICATIONS OF FUNDS: LELTROBRAS

1971-75

SOURCES In million Cr
Dividends Received 1,933
Interest on Loans 3,l141
Amortization of Loans 2,059
Sales of Shares to the Public 8
Others 24

TOTAL SOURCES

APPLICATIONS
Aebministrateon ERYenses 290
Dividends Paid 2, 429

VnTAT APPT.TnATTInW

ntert al Ca-ah nneration
Available for Investment kLU6

SOURCES AND APPLICATIONS OF FUNDS: POWER GOMPANIES

197i-75

SOURCES In million Cr$
Sales of Power 33,875 
Other 8_54

TOTAL SOURCES 34.729

APPLICATIONS
Generation, Transmission, Distribution and

Atimi ni stration 'O,357
Reversion Fund and Interest 4,219

Dividends to ELETROBRAS 1,933

Amortization and Interest 5,200

TfOT ALT APPT.TlA'PTn1dq. 2 l

Internal Cash ueneration
Available for Investment ,24
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SOURCES AND APPLICATIONS OF FUNDS BY INSTITUTION

1971-75

SOURCES In million Cr$ %

ELETROBRAS
C o,p u "sory Loan 18 11.6
Reversion 3,997 10.3
I-nt&ernC- ' Cash n-nerati,.on ,l616

Reinvestment of Dividends - Federal

'Jverirjn-nt 2n1 .
Sole Tax 1,932 5.0
Fiscal Ineentive9 61 0.2

TOTAL ELETROBRAS 16,92W 43.7

State Governments and Municipalities
SoIe T. _ 22591 6.7
State Government Budgetary Contributions 2,h63 6,3
Nminw +.nnt f nMviApnAq - StAtA GnvArnmnnts 968 2.5
Sole Tax - Municipalities 272 0.

TnOTAT. STAT1E fnOVERNM1ENT- AN-D MI-NTICPALT!TIES 6;294h 16.2

Power Conmanies
International Cash Generation 6,924 17.8
Loans in Foreign Currency 6,215 16.1
Federal Government Budgetary Contributions 417 1.1
Sales of Shares to the Public 478 1.2
Reversion 275 0.7

TOTAL POWER COMPANIES 14.309 36.9
Others 22 0i9
To Be Sought

TOTAL SOLTRGES 8o loo.on

APPLICATIONS

Investments 30.103 77.6

Amortization

Compulsory Loan 890 2.3
INdatilona[ De-velOpment[L HKU aInU A%gVnciLes 8 - uC.V

TOTAL AMORTIZATION 4,O39 lO.h
Interest and Commitment Fees

Foreign Currency 2,199 5 7
Compulsory Loan 866 2.2
National Development Banks and Agencies 366 0.9

TOTAL INTEREST AND COMMITMENT FEES 3,431 8.8

Increase in WorIcrn4 Capital 1,227

rPA'plAT AVDT TArPTf%ATAUQ 3q A 5
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NET FLO-. OF COMMITTMD YOREI2,1 N IL'DS: 1971-7:

(In millions US$)

1971 1972 197 3 1974 19175 Total

Di sihursernents 93 b3 1d4 37 29 286
De bt ';ervice eu LV5 2i8

Net F.l ow __ -9 -21 __

Interamrerican Develnrment Bank
i, -hu-rPments 5 56 '4 12 1 16

Debt. Set vice 10 21 22 24 101
NO4 Flow1 42 3 2 -12 -2 

Dishurserments 30 33 6 6 - 75
Debt Servize 13 14 15 12 22 83

Net Fl ow 17 1 -9 -13 -22 - 8
DIYshursments I. 

f.shl!r.seementS ~ ~ ~ 1 4 - - - 7Dr!ht, 3orvice 6 6 6 4 26N,,tt 1ow -1 -'I_ 7
KWJF

Ki .1 __, TEt,*-^ f t __ 2 iU? rrrse?nsin;lr, U r ' - 2
Doibt, SYUtrvir.e 2 2 .3 5 . 17

Net 5'imrr 15 -I l 1 -5 10

D:4. Thu:'s reY Ut 3h 4 1 1 107Dr!-t 20 1) 2 h12 L0 32 186
3 -P -38 - -El -jZ

D'- 1i:vmenflts V 50 29 13 7 1456
Deht. 3ervice 2 27 I) 1

! . F1 n 26 2 -1 L -22 5

F loregit PoŽ,jpr
Di-3hu-semints - -

1k;.5ch"e't Vic7 12 11 11 ..
;Jet Flow -1? -11 -12 -11 -11 7

Di srbni-sements 300 277 110 70 3 79 
£Lt. 5->rvi.es 4 163 16 17 I 38

tNet FLow 1< } Uk 7 = - 7 -- T -9

7 He v3ought

-r,. -i; :Lser.>ents 12'3 163 381
iL?ht Services 12 2 h0Flo _ - -i _21

01 -, hr~-ements 2' .7; 19i 1939 2M 1,:1.75Debt Service A.l lb 3 IPO Th8 201 7
Niet. Flow 15jJ 11i 19 11 - 2
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VL'f A nT v T rt AT nfL'1TflhDnI lnt'fnlnflI ATA mTr.hY Dl t :fl'O TfThT n nonri
J..JLUI L*~U1J ru.L uLu¾, IJDrru!J.zLA±Jl.UI asvDrw.JULl, 17{ f..Lf r

(As percentages of- sector reiminerablie assetis)

Average

Item 1971 1972 1973 197L 1975 1971-75

Leval Return 9.8% 11,0% 11.2% 11.1% 11.0% 10.9%
Depreciation 2.3% 2.4% 2.th% 2.L% 2.5% 2.4%
Reversion 1.6% 2.1% 2.8% 2SZ% 2.9% 2_6%

Scuiirree: ELETROBRAS/OPE 1 Q71 -7C/rAvised.
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