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without any change involved.)
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SUMMARY AND CONGCLUSIONS -

1. Total electricity consumption in Brazil was about L3 billion

Kwh in 1971, representing a per capita usage of about LLO 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 generating 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 o0il/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, now
concentrate on distribution investments, purchasing additional power as
needed from publicly-éwned companies. Power companies are regulated by
the Federal Government through:

(a) the National Department of Water and Electric Energy (DNAEE),

a department of the Ministry of Mines and Energy;: and
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(b) ELETROBRAS, a federal 1cy functioning )
Company controlling the rations of federal companies and
a general coordinatin v f -he se
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The mandatory revaluation of assets, the mandatory 10-12 percent
turn; and the additional charges of reversion and sole tax on

re
consum ption have brought consumer's electricity rates to the point
re, without taking into account the compulsory loans contributed by
lec
i

consumers, the sector generates internally about 51 percent of
nvestment and increase in working capital; 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 sound organization which provides an adequate
power supply to meet a rapidly growing demand. Some weaknesses remain,
TAaewn vy v ne avrnlndinad halace
HNUWC VG L ’ (==} CAHJ.GJ-I!UU VO AUWDS
2 Navmeanacdarnag have haan srantad fAar davalanmant Aaf hvdracslantrins
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sites on common river systems to different companies without prior agree-
cmtman marmamamand mavranm e ‘\ +ha dnddod dsal aahaman amwa hadne
IllUlle U“ decl ulauctscm.cuu T Yol uuuu51 VIITD LML YAUUGLE OVIHIOUIKY QL O W.LL.\B
implemented according to a well-conceived overall basic plan. Lack of
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deteriorate, as development of new power sites continues and the companies’
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and ELETROBRAS are aware of the problem and the need for urgent solutions.

8. The thorough studies carried out by a group of oonsulting engineers
(CANAMBRA) some years ago for the Southeastl/ and 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 1inks. Further it is trying to set up an effective planning
group ot 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
increasingly 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,

1/ Formerly called South Central.
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10. As tariffs to final consumers are rigidly calculated according
to the stipulated legal rate of return ~- which is on a purely financial

basis -- the resulting rate pattern is not always economically rational
and could lead to economic distortions, for example in the case of

industrial developments.
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is a major shareholder. Nuclear energy is the respons10111ty
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.l/ 011 products represented the largest
share (L2 percent} of the primary energy consumption, followed by hydraulic
energy (29 percent) while coal accounted for only about L percent and the
remaining 25 percent was composed of timber, charcoal and sugar cane
bagasse. 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.

1/ Source: UNO/Statisiical Yearbook, 1971.

2/ 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 produce the same num-
ber of kWh in a thermal electric installation of average
efficiency.



Coal

e 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 separation processes, metallurgical coal suitable for the steel
industry. The washery by-product has a low calorific value (L,750 Kcal/kg)
and is used in railroads and steam power plants. Data on actual domestic
production, imports and consumption of coal over the period 1965-71 may be
found in Annex 15. In 1971 about 60 percent of the domestically produced
coal originated in the Santa Catarina state and it is expected that the
production there will increase further -- eventually doubling by 1980 --

in support of the expansion of the steel industry which otherwise would
nacessitate increases in coal imports that are judged undesirable by the

Federal Government from a balance of payments point of view.

Se. The price paid for coal by the electric utilities is as follows:
Calorific Value
(Kcal/ke ) Contavos/Keal US4 /106 Btu
QO'T‘ETI‘!A 1. 7N N Lan £Ln 7
[SIVFSJRF T dy iV sUVLL DOV UC « D
CHARQUEADAS 3,100 .001665 72.6
AN TNAMA I, YaYaY nnnt 2l "0 N
wvalNUivin PpEYAVY) JUVUL DU dOey
Except for CANDIOTA in the state of Rio Grande do Sul where the open pit
mining conditions are exceptionally favorable, other seams are thin and
require shaft mining; the cost of coal is hence high and contributes to
the high level of power costs in the South. The cost of coal at SOTELCA
which is regulated by Decree 62113 of January 12, 1968,is 15 percent more
expensive (per Btu) than the cost of domestic fuel-oil at the seacoast.
n_ _. PE

Considering further that a coal-fired plant requires somewhat more capital
investment than an oil-fired plant, power from SOTELCA is not competitive
on commercial grounds and has to be justified by such benefits as employ-
m?nt in the coal mining sector, as well as balance of payments considera-
1L1ions.,

6o The only reserves of oil found so far in a form that can be
economically explored is in an area of about 70,000 km?, 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-1971, total petroleum imports cost Brazil US$2L5 million
(in 1970 prices) or about 8.7 percent of total imports. Imports of crude
01l will increase until 1973-7L 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 hydrolegical 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 price is equalized at shipping 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 domestic market for fuel-oil from outside fluctuations in

price. For example during the 1968-71 period the domestic price of fuel-
oil at shipping terminals on the s st

ippi terminal acoast experienced variations of a
much smaller amplitude (between 18 ‘and 2 2$/ton) than world market prices
which decreased sharply in 1969 and then skyrocketed in late 1970 only

oLl oaoidl rocketedad - T

CD l

m

to decrease again in late 1971.

8. Other fuels include firewood, charcoal and sugar cane bagasse.

Firewood is used nn'hr in some sma2ll industries and for domestic consump-

AL AT WoTw B 41087 v R VE AN K- 3. TR Ve \w NS RANT AT

tion in rural areas. Charcoal is exclusively used in blast furnaces and

small steel mills. Sugar cane bagasse, the wasts of crushed sugar cane
VA A b whe e WS N ke e e @ “5 <A LN, UV’ Wiais wGAw Vo Wl rd VAWILASo A W u A2 P~ ,
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is used as fuel to produce steam for the processing of sugar., The above
three f“nn"e e+411 nrnndnd had a J‘-’ MY A -0-41« A“\ n—an«!T la snergy Tird

i1 CONTY J.que UL a quarier orasdi SNergy ouv,
remaining stable without any increase, they represent a ra idly decreasing
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importance at the moment. Known reserves of natural gas are modest and
ap was +ha hnnAunQ"‘nn AP +hie aamhaaddhla 2w 10717 ad ale.ad hed1T74 A
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cubic meters. Few sites for tidal energy can be found along the Brazilian
ot m™. . PN PR - ..--.u......_..-u ...... MNanoltt Lne
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large deposits of o0il shale but only a small roportlon of oil can be
oy, | — t

ahtale dlaca [~ 211
obtainsd from thsse \& p.LJ.O pianv 1

r
ical extraction is presently in operation in the state of Parana). No
economlically exploitable deposit of uranium has been found so far, but
very racent explorations have revealed anomalies in Minas Gerais state's
iron ore deposits, which are considered promising. Brazilian resources
in thorium are among the largest in the world and may have long-term

22 __ L2 N AL L PRy T N 'y -
1MplliCaiions 10r Unie geveliopmentv ol nuclear power.
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II. ORGANIZATION OF THE POWER SECT

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 12,650 MW in 1971, about 80 percent was hydroelectric, the balance
representing both coal and oll fired thermal and small diesel installations.

10. Until 1934, the industry was owned by foreign private investors
and allowed to d elop with 1little government interference. Under the
193l Constitution, a federal law -- the Water Code of July 193k -- was

enacted, giving the Federal Government jurisdiction over all elsctric
power utilities; and partienlarly the power to grant rights for the develop-

wel Rr¥alavaTo s I vl aJ RIIT L LEs

ment of hydroelectric sites on all rivers and to regulate power rates.
Although amended from time to time, notably in 1957 and 196lL; the Vater

SLA viiUapas S iaTRe -2 e & et aU e oL —— =] Lilee Vidlel

Code is still the basic law governing electricity development in Brazil.

The sector is regulated by the M4n1=+rv of Mines and Energy, formerly

-daT oo AT AT VT A S i der U TARALIT Y Rista WA BY 3 ~YSNL

through two divisions, namely the National Council for Water and Electric
Frnaroy (ONAEE) and +he Natdanal Danartment of Water and Energv (nNAF‘ which

e >4 4 A ViU /) Gl VD STQ VA VMG AU A Wusli Y Ve A VA Tasala LBy AJANENI Wada Lrid

are now one, merged into the National Department for Water and Electricity
{(DNAER) 2.~ 1040 Fadaral and Stata Awmad nuhlds vtdilitdac wer

\vivano s 1IN 1507 . fggeral a&nd Svale ownea putllic utliivies were Crganized

after World War II, to be responsible for generation and main transmission;
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Another important step in the development of power in Brazil was the consti-
QA1 a Padawal amamace (Nowmdewnda Blatnd an Prgadlatinan g A
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(ELETROBRAS ), to function as a holding company controlllng the operations

of most federal utilities, to provide financial support to public "tilities

throughout Brazil, and to act as a coordinating agency for long-

...... e add

studies and general coordination of the country's electrification pi" granse.

Administering and allocating public funds amounting to almost half of the
TTERMDATNDAC P R ey O T | .

total sector investment, ELETROBRAS now has a pivotal role to play in the

sector. VAth federal acquisition of the American and Foreign Power Company
properties in 1963, ELETROBRAS became involved in distribution, a function
which is progressively being transferred, as a matter of policy to State
companies, 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
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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 CANAMBRA plans.

Present Status of Sector Organization

11. The organizational structure of Brazil's power sector, set out

in Decree No. 6082l 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.l

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 generationg/
and supplied 76 percent of the demand; the thirty largest companies (details
in Annex 1) generated 97 percent of the power and supplied 92 percent of

the demand. The only remaining large investor-owned utility now is Light

- Servicos de Eletricidade (LIGHT), serving Rio de Janeiro and Sao Paulo,
the two largest metropolitan areas of the country. In 1971, private
investors other than self-producers -- mainly LIGHT -- generated 23 percent
of the total electric energy generated by Brazilian utilities and accounted
for Sk percent of total sales, LIGHT accounting for 52 percent o

kA B oy

Investor-owned companies now concentrate on distribution inve s P
chasing additional power as needed from publicly-owned plants. In 1971,
75 percent of utility generation and L2 percent of sales were controlled

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 through which the regulatory responsibilities
of the ederal overnment in the electricity supply industry are discharged,
excluding nuclear power (see para. 22) and rural electrification (see para,
23). Legally, DNAEE is a powerful body for the implementation of national
electrification policies, since DNAEE approves the expansion schemes of

!JUJ.J-
all concessionairesz7 and has the responsibility to supervise the operations
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1/fgﬁz;‘purposes of planning for power the country has been divided into
five regions, North, Northeast, West-Central, Southeast and South.

2/ The uti}ity generation represents about 92.5 percent of the national
BHWiivL A vaVil e

3/ In accordance with the Water Code of 1934, DNAEE already had the authority
of controlling the development of hydroelectric resources through issues
of concessions; in 1940 all schemes of conventional thermal generation -~
including 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 the concessionaires primarily through control of tariffs; according
to the service-at-cost principle introduced by the Water Code of 193L
and streamlined subsequently for detailed application (see Chapter IIT
ChavL o DUUOT YTl vay 4 UL bSRa LOu appaaLavaUill VOO Viidp ves Lokt
on tariffs). DNAEE also has the legal responsibility for collecting,
At +-.-|nw nA DU Th1Id ahdne al)l atndtdatiant 4rnfarmatdinan mvaTatdme +-A +ha
Hl(l Lll /GIJ.KIJ.IIF lll]\.l. H U.LJ-OLI.LIIS Adld gvaviLvd il LillLVilnauviuil LC.LGI-U.LIJS wu A%} P iw
electricity supply industry.
13. In fact, DNAEE does not adequately coordinate the activities

A~ o o ad e Oy VL nmemad oy ~F lerdaranT awdend o aldam PP | ad
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The example of different con-

ingr development of transmission systems.

cessionaires being allotted hydroelectric sites on the same river -- or
on rivers located within an interconnected electric system - according
to an overall master plan but without formal agreement for coordination

of water management, is illustrative., This reflects political factors
in the relationships between the Federal Government and the states
through which the rivers flow. Serious problems have not arisen on this
account in the past, but difficuities have now begun to appear and need
corrective steps. Although transmission schemes are subject to its
approval, DNAEE has not succeeded in ensuring adoption of 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
obtain a rational system of tariffs (see paras. 33 and 3L). There are
difficulties alse in the maintenance of statistics, which is DNAEE's
lepitimate concern. Instead, ELETROBRAS prepares its own statistics, a
tack for which it has no legal authority, relying on the cooperation of

Jts associates.,

Centrais Fletricas Brasileiras, S.A, (ELETROBRAS)

ih. ELETROBRAS is an autonomous agency under the jurisdiction of
the Ministry 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
assist the expansion of federal utilities , (it provides some assistance
t¢ state and municipal utilities as well-/) (i1i) of a coordinating body,
assisting the Ministry of Mines and Energy in general coordination of

1/ ELETROBRAS!' charter precludes it from lending to investor-owned
utilitiles,



-7 -

Brazil's electrificstion programs and in planning the sector finances
(through the production of five-~year consolidated sector financial
budgets). An organization chart of ELETROBRAS is attached t? this report.
ELETROBRAS has 13 subsidiaries, all federal concessionairesl/ 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 organizing planning
studies, ELETROBRAS could play a more effective role in the overall coordina-
tion of the power sector's activities. Admittedly, ELETROBRAS does not have

legal authority to act in regard to some functions, for example, collecting
data from concessionaires (other than its subsidiaries). On the system

planning side EILETROBRAS does not have the necessary complement of staff
to thoroughly examine all the difficult problems which have srisen. It is

here that improvements can be made more easily. ELETROBRAS recognizes this

weakness and 1s taking steps to overcome the deficiency (parau 20)_
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state concessionaires are CESP (Sao Paulo)

fact almost a bulk supplier, CEMIG (Minas
Gerais), CEEE (Rio Grande do Sul), COPEL (Parana), and
CELG (Goias); and,
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(11i) 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
that 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 comprise all federal concessionaires e
those in the territories of Amapa and Brasilia whi h are owned direc
by the Federal Government.



Coordination of Operation of Existing Facilities

17. It is recognized in Brazil that coordination of operation of
existing facilities is essential to maximize economic benefits as the
new large generating stations come in service, especially in the South-
east and South where generating stations are linked by interconnected

networks. A eduction of a few percentage points in the generating capacity
in the interconnected areas would mean large savings in capital invest-

ment in the seventies. The construction of the very large Itaipu (Sete
Quedas) hydroelectric project would reinforce the need for integrated

Aas 7 iy OCRATCLIULL Pl OJgkkl

operation. A Coo rdinating Operating Committee (CCOI), of nine companies
of the Southeast region and adjacent areas (FURNAS, CESP CEMIG, CELF,
CELG, CBEE, CPFL, L LIGHT and COPEL) was set up by the Ministry of Mines

n 969A It functions under the overall supervision of DNAEE,
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the freedom to depart from the tariff structure for inter tem power
transfers to seek operational economies by direct negotlati n of tariffs
auited to the circumstances. This would help decrease the cost of power
at bulk supply level where, in 1971, utility exchanges were made at the
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average rate of 0,004 Cr3/kWh or 1.2 US¢/kWh, However, establishment of
properly operating system control centers would much improve the present
position,

!,<l

Coordination 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
sources and development of a well-integrated power transmission system. The
Government recognized this problem in 1967 when it decided by Decree No.
6082l 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



criteria, and to continuously update such regional plans. The commissions
were to function under the former CNAEE, now DNAEE, with representatives

wWCTi T UG A VAR WA AN 3 AL g P

drawn from ELETROBRAS and the constituent states. Only one of these

commissions -- for the Southeast region -- was actually constituted and

even this was short-lived, The lack of coordination and insufficient
attention given to studies of the benefits 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 under 10 percent of
the regional total, which, in turn, o proposals tc augment generating
capacity through high-cost emergency solutions not in the CANAMBRA program.
The entire matter is now under study in the context of preparation of a
new development plan for the Southeast region, as agree d with Bank

Ad A\
rogr
fegi@‘:, 4SS agreeqa witin the Ban

1.

20, More recently, ELETROBRAS has recognized that the presently
existing and planned EHV transmission grid does not necessarily represent
the best conditions for fully interconnected operations. As of now there

are too many high voltages (220, 3L5, LLO 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 LLO kV and 500 kV systems in the Southeast region.
Also, interregional power exchanges between the South and Southeast are
being studied by EIETROSUL, 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 personnell/, 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 Polytechnic Institute, 17 at the Getulio Vargas
Foundation), and it is planned in 1972-7L to train another 160 executives;
(1i1) a course on systems analysis sponsored by PETROBRAS, the national

oil company; and (iv) the training program of the Ministry of Mines and

1/ 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,
project analysis, etc., which power sector employees are free to attend.

Q=S Ay T s Weliasdl e SULUVL Siapavgeos

At the operational level, the power concessionaires own 25 training
centers for training in operation and maintenance of substations, generat-

ing plant, transmission lines, electrical system protection, telecommunica-

tions, meter reading, district managing, etc. Funds for financing super=-
visory training come from EILETROBRAS's own resources and a US$2.5 million

™ Dow o - o I AP | 222 AN Var
USAID loan. At the operaticnal le vcl, the ura.a.u..l.a.uS, who relied initi LY

on French technical cooperation with tralning facilities and techniques

~ e and - -~ - i~ el eV Twe b lmn A--_
being furnished by Electricite de France, have now practically taken ove

the operation of those facilities as well as the planning and flnancing
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Nuclear Ene TEY

22. Nuclear energy is under federal control, the prime responsibility
for it being that of the Comissao Nacional de Energia Nuclear (CNEN) in the
Ministry of Mines and Energy. OCNEN 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 power
generation and transmission in the Southeast.

Rural Electrification

23, The Instituto Nacional de Colonizacaoc e Reforma Agraria (INCRA)

a self-governing agency attached to the Ministry of Agriculture and created
in 1970 by the msrger 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, muniecipalities 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 (111) 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
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rate base, application of the Government regulations did not permit rates
L D 2

to rise as rapidly as the general price level, especially for investor-
owned concessionaires. As a result concessionaires could not internally
generate sufficient cash to meet expansion requirements and the expansion
of facilities, especially distribution networks, was virtually arrested
by 1963. 1In 196k, the new Government, aware of the plight of the power
industry 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

26, 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
eaual 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, soclal benefits, fuel cost and
cost of purchased power; and semi-annually for increases in foreign debt
;;;;ice 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 average 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 (1ii) 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 compulsory

loan, was 119 Cr$/Mwh or about 2.25 US¢/kWh, which is comparable to what
is experienced in advanced industrialized countrie.,. and in Mexieo; where

it is 2.2 US¢/kWh, but substantially higher than Colombia with 1.3 US¢/kWh
However, when reversion taxes and compulsory loan are taken into aceount

the consumer actually pays 165 Cr$/MWh or 3. 1 cents/¥Wh. This price is
shown broken down in its various components in the table below:

AVERAGE PRICE/TARIFF OF ELECTRICITY IN 1971

s Usel /iam

=
—~
O
N
N
wm

Concessionaires' revenm g( excluding reversion

Reversion *7 +,10
Concessionaires' revenue; including reversion 126 2.39
Sole tax +16 +.30
Social security tax +1 +,07
Price paid by consumer, excluding compulsory loan lﬂg 2.72
Compulsory losan +19 + .14
v J.Z ] :\J

Thatal navmeant 17 AATISIIMAr 14AC a2 1N
Vvaa payiionv Ly CUNACWHoL pae 20.LC

1/ Prices of mid=1971 US$1 = Cr$s5,285.

2/ From final consumers of electricity.

The high consumer contribution \U 87 cenDS/Kwn) over and above the strict
financial cost of service (2.25 cents/kWh) results from the Government
policy of having the sector -- that is the concessionaires and the con-
i?T?ES4-- to internally generate a large portion of the funds required for
financing of expansion, rather than I'BJ..y 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' asssts,
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,
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to account the present average tariff plus reversion and
the benefit side and the investment and operating cost of
n/transmission/distribution with seasonable assumptions made on
ra, fuel costs, system effects, etc.) shows that the _average
financial 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 sector's 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,

Hegional 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 1973 1 197
(Cruzeiros of mid-1971 per Mwh/US$1=Cr$s 2853

Revenue of Concessionaires

Average North Region 194 229 233 23 235
Average Northeast Region 131 139 134 127 124
Average West-Central Region 185 197 201 185 198
Average Southeast Region 117 12l 128 130 131
Average South Region o182 200 205 208 23
Average Brazil 126 136 139 140 1l
Sole Tax 16 23 23 22 21
Social Security Tax L L N L Ly
Compulsory Loan 19 17 18 Y Y
Total Consumers Contribution 165 170 183 lﬁﬁ;/ ;@5;/

1/ Subject to renewal of Compulsory Loans.



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
be classified in two groups. The 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 powsr is not
surprising in the North and West Central, hitherto backward in electricity
development, where economies ¢f scale cannot yet be achieved; but requires
explanation in the South regiocn which has both coal and water power resources
and accounts for 10 percent of the nation's consuwmption. 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 parcent.

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 covering
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
appropriztely covered. Under the above decree; consumers have been divided
into two main categories -~ those connected at or above 2,300 Volts (Group

A) and those below it (Group B). Concessionaires 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 energy charge covering
operating expenses, taxes and levies. Group A can be further subdivided for
different operating levels, the cost of service bein

voltage level; i.e., tariffs for supply at 22

the basis of information given to DNAEE; concession ¢
with a decreasing per-unit charge for successive blocks of demand and/or
energy consumption of consumers in category A, For supply nsum
category B the costs are first calculated

equivalent energy tariff is allowed in p
blocks also possible,
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33. Annex L, containing the present tariff structure of 26 representa~-
tive concessionaires; shows that the geographical pattern of tariffs at a
given voltage level is rather erratic. For example, the high-tension tariff
of LIGHT is very much lower than that of the other concessionaires in the
same interconnected area; such as CESP and CEMIG. From a national viewpoint,
it is desirable as far as industrial tariffs 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 sconomic cost to supply new loads

at say 138 kV should not substantially differ from place to place within

well-interconnected system except for transmission costs. In fact,

A 3 Al T +4adnand
wwever, this and other such natlonal objectives can hardly be attained

considering the legal tariff framework which provides that tariffs be
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Also there are cases where the rate base does not reflect the full financisal
cost, for example by allocation of a porilon of the investment cost to non-
existent navigation activities. Furthermore, allocating costs betwsen

consumser 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 consumsrs at almost half the financial costs
-=- which may well be appropriate in the national point of view -~ without
specific authorization of DNAEE, DNAEE is concious of the 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

3L, 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 bs decided only after the concessionaire first proves the
existence 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 ars made. But the central issue regarding inter-
system power exchanges is that DNAEE's permission is required for every
departure from authorized tariffs and this rigid control practically precludes
operation of the intercomnected facilities on the most economic basis.



IV, THE PRESENT MARKET AND SUPPLY SITUATION

Present, Market Situation and Past Trends

35. Total electricity consumption for the whole of Brazil was about
L2.9 billion kilowatt hours in 1971 (Annex 5), including self-producers,
representing a per capita usage of about LLO kWh per annum. The ratio of
about. one kilowatt hour consumed by the Brazilian economy for each dollar
of Qross 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 annually over the
three~year period 1962-65. In contrast, recent trends during the past
four-year period 1967-T1 show an average annual growth rate of about 11
percent (Ammex 6). In 1971, electricity consumption grew 12.) 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 1L%
Industrial 18,830 Lo%
Rural 336 1%
Others 4,888 _13%
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 reglonal
disparities, as exemplified in the table below:
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Per Capita Industrials/

Consumptionl/ Approximate Approximate
1971 Growth Rate Growth Rate Consumption Consumption

Region (GWh) 196171 196771 (icWh) (% of Total)
North 160 13.0% 17.5% 117 19%
Northeast 3,860 12.5% 15,5% 140 L%
Southeast 33,500 7.5% 10.3% 798 5o%
West Central 750 21.5% 20.0% 147 11.5%
South L, 360 9.1% 12.6% 268 47%

BRAZIL 142,930 8.0% 10.9% L2 53%
1/ TaaVezsAL nmn b 2 b T PR BV S R | EREI I SN S, B I - ]
u SUCLuuiLng ©o ulLin L I'sglillial vlredi 1 OL Olid.Ll ULLLLLICO 4l oQLL™

producers., .

2/ Reglonal industrial consumption as a percentage of total regional con-

sumption.

The Southeast region is by far the most developed of Brazil. It contains
L3 percent of the population and accounts for 70 percent of industrial

and LO percent of agricultural production.

- e

Its power consumption was about

33 billion kilowatt hours in 1971 or about 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 coun"cr'ieso
of the nation's industry 1s located in the Southeast region where the
state of Sao Paulo alone accounts for more than half of the nation's

industrial consumption.
of the country.

In fact, most

Electricity usage is low in most of the remainder
The Southern region has a per capita consumption of about

270 kWh, mainly because its economy is based on agriculture. The North=-
eastern region has a per capita consumption of only 1hLO kWh, with industry
responsible for about Ll percent of the regional consumption. 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 kWh

respectively.

In the past, growth rates of regional consumptions have been

widely differentiated with the slectrically 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 statistigs, the installed capacity for the

whole of Brazil was 11,233 MW in 1970.L/ 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):

1/ Amenrdine +n RIRTRORRAQ

14 1rao ahant 17 LEA MW 2 9070 Ava 1A AAA MLY 2



/
HYDRO AND THERMAL GENERATING CAPACITY, REGIONWISE, l??db

Hydro/Thermal Breakdown Regional Breakdown of
Within Regions National Capaclty

Region Hydro Thermal Total ___Hydro Thermal Total
North 0% 100% 100% 0,0% 7.0%  1.5%
Northeast 81% 19% 100% 9,1% 8.0% 8.8%
Southeast 8L% 16% 100% Ti.L%,, 53.0% 67.6%
West Central 9L% 6%  100% 12.3%% 3.1%  10.L%
South L9g 51%  100% 7.2% 28,92 _11.7%
Brazil 79% 21% 100% 100.0% 100.0% 100.0%

(8828 (2Los (11233 (8828 (2ho5 (11233

MwW) MW) MW) MW ) MW) MW)

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

2/ Includes Jupia hydroelectric plant, the output of which 1s used in the
Southeart.
As can be seen; the Brazilian generating facilities are predominantly hydro-
electric, 79 percent in 1971 (73 percent in 1961), This is also true on a
regional basis except for the North which is entirely thermal and the South
which has hydro and thermal in roughly equal proportion. In the North,
+tha Tanntdan and adean AFf +ha 4w main momlbrad awvane +he ~rd4+ioe Af Mannouia
Viiw AVLVQAQVLUVIL QLI 04 oY Wi VG VAV JUQ.Lli lual Ny v NUGQ» Viio wd V1T O Vi LR ~F91-3P Tw )
and Belem have not justified the development of the potential hydroelectric
wAacATAna an Paw Ten +hs Qacedl, edlal: mmmd ol 27T Fha ann? s masivemme
roovyl Loo oW lal o 411 LWIT VYOU Wl g WILLUIL CUllvalllo adl Uiio cuad eourl Coo Ul
the country, coal is burnt in steam power plants. Annex 11 contalns more
detailed information on the supply position in the regions.

39. In 1961 total generation, net of plant auxiliaries' use— and of
LIGHT's internal consumption for pumping water up in its hydroelectric
schemes, and coﬁSuﬁ“tiGn amounted respectively to about 23,L00 GWh and
19,630 GWh representing 16,1 percent losses attributable to transmission
and distribution, and inadequate metering of customers' real consumption
due to a sho rtage of meters. Since then the situation has improved some-
what despite the construction of generating plants far from market areas,

due to improvements in the concessionaires! distribution facilities and a
more effective metering of consumption; in 1971 losses of about 15.0 per-
cent were experienced (see Annex 6). This is not low by the standards of
developed countries and should be expected to decrease further when the
distribution systems are further improved but it should be regarded as a
substantial achievement.

1/ This item is of limited scope since most of the generating capacity is
hydroelectric.
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5o lf-Producers

Lo. In 1970 there was about 1,200 MW of i§§talled captive generating
capacity, mostly all in industrialized regions../ This represented 9 per-
cent of the nation's total capacity and was composed about equally of hydro,
steam and diesel. The hydro and steam were operated mostly on a permanent
basis to supply power to the industry while the diesel operated primarily
in emergency. OCaptive installations expanded at a fast pace in the fifties
and early sixties (12.6 percent average 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
recesslon in 1963-67 but also due to the progressively increasing power
supply capability of the concessionaires. Regarding the future, it is
expected that powsr supply from captive installations will increase further,
albeit at a lower rate than national consumption. A check against over-
expansion of captive plants is DNAEE's authority since 193L of controlling
the development of hydroelectric resources through issues of concessions;
also in 1940, 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 economic hydro-
electric resources generally represents an increased production cost.

Standardization of Frequency

L1, At present about 96 percent of the electricity demand in the
country is supplied at the frequency of 60 cycles; the remaining L percent,
located mostly in the states of Rio de Janeiro and Rio Grande do Sul, having
still to be converted from 50 to 60 cycles, under ELETROBRAS' technical
supervision. In 1971 conversion was completed in the state of Minas Gerais
and almost completed in the state of Guanabara., In the LIGHT's service area
of the state of Rio de Janeiro a few large consumers will remain served at
50 cycles until 1973. In this seme state a few industrial consumers also

remain to be converted in CELF's service area., In the state of Rio Grande

do Sul where 115 of the 232 municipalities have already been c nverted,
CEEE, the state concessionaire is working on a program supervised by
EIETROBRAS and ELETROSUL for completing the conversion in the state by

197’40

1/ The Southeast; South and Northeast contain about 68 percent, 22 percent,
and 1L percent of the total, respectively.



V. LOAD GROWTH

Existing Studles and Aggregate Results

L2. Market studies are regularly carried out by concessionaires as

a part of their planning studies but gleobal long-~term projections in a
regional perspective are made only from time to time at a higher lsvel.
Far avamnla +ha Canrdinntine Cammittan fAar Thnargav S+nddas in +ha AmasAn
EIAV E \Jl\wllrl.L\J ’ WA WAL A bIA V&lls WANJITMIALL W OO O - \JL All ANs A EJ d vuu..x.co 4 dd WVIAG “4miiaaowvil
(North) created by decree in 1968 has recently completed its arket studies
for the North through 198¢ M adrsdar moasedad aced hee $ha MANAMRBRA aaw

& OAYUL VIL il b A JFUV J e -l-llc auuuy carriseq v U‘y viie \JN H-MH\ CUlLl=
sulting consortium para. 10) in 1966 for the Southeast in cluded a load
Avamnal Pam dhad wwmad oo . A tee ... DTERMDNANDAC
1i0T'8@CasVv 101 wiav 1o Lol up \IU .l.7UU. &ll.LS was upudwu Uy dil Lldsalwbivio
study in 1969 extending the horizon of the forecast to 1989. A ew study

nf + a .Seu“'l eas t ey & e mtad o A ATl adbad e vl A VO
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J study of 1969 on ths Southeast was based
gy relying on the basic
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o e
tion is one of the major determinants of 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 ELETROBRAS' predictions.

L. 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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LOAD PROJEGTIONS (GWh) AND AVERAGE ANNUAL GROWH RATES

Main Util: tiest/ Totald/
Year North  Northeast  Southeast  West Central South Brazil
1971 390 3,L35 30,639 ik 3,5L5 42,929
1975 7L0 7,749 L5,269 1,705 6,017 67,16k
1980 1,550 19,280 71,260 L, 610 9,600 11k,6L5
Average Annual

Growth Over

1971-7%  17.L4% 22.6% 10,3% 2L.L% 14.1% 11.9%
1975-80  16.0% 20.0% 9.5% 22.0% 9.8% 11.3%

1/ Sixty-six main utilities involved in distribution, covering 98 .6 percent
of total utilities and over 90 percent of total Brazil.
2/ Including small utilities and self-producers.,

Wloctricity Consumption and Economic Activity

IS, Correlations between global electricity consumption and global
economic activity of any given country although not always precise enough

to base forecasts on solely, are useful as a check on forecasts derived
from other methods. In Brazil, 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) growth rate -- casts some
doubt on the assumptions made in this regard under CANAMBRA and ELETROBRAS
studies. The latest ELETROBRAS study, for instance, was based on a GDP
growth rate of 6.0 percent whereas GDP ,actually grew at 9.2 percent over
the period 1968-71, In the Southeast—/ the demand for electricity grew,

as forecast, at about 10.9 percent over the 1968-71 period, so that the
actual elasticity coefficient 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 rather surprisingly off the mark and
leads one to conclude that either the electricity data projections were
overly optimistic in relation with the expected 6.0 percent economic growth
rate or that the latter economic growth was not consistent with the sector
economic parametsers and other assumptions incorporated into the study.

It is expected that an answer to this question will come from ELETROBRAS'

ongoing new markst study.

1/ In this case it 1s acceptable to correlate the electricity consumption

f the Southeast alone with the GDP for the whole of Brazil since the
owth rate of electricity consumption in the Southeast has besn roughly
¢ same as that of the whole of Brazil during the period considered.

:‘03»

ct
1
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L6. According to historical data the average elasticity coefficient
of national electricity consumption versus GDP observed during the period
1965-71 was about 1.25-1.30, after due corrections are mads 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 Econamic 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 for the seventies indicated in the table
.of para. UL,
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VI. EXPANSION PROGRAM UP TO 1985

L7. 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 few 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 powsr 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

L8. 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$5.28%)

1966-70 1971-75
Generation 9,602 (56%) 17,139 (57%)
Transmission and
Substations 3,938 (23%) 7,03L (23%)
Distribution 2,668 (15%) L,370 (15%)
Others 1,095 (6%) 1,560
Total 17,303  (100%) 30,1031/ 100




As can be seen, the breakdown of total investment into the various types
of plant is expected to remain stable over this period. The share of
transmission (23 percent) is, as expected, larger than in most other
systems because of the remoteness of the generating plant from the market
areas. The share of distribution (15 percent) appears low in view of the
apparent inadequacy of distribution facilities which, in the mid-sixties,

ahdT - m m e .l.

was a major bottleneck. It also explains why there 1s still at present
some imbalance between distributing and generating facilities reaulting
in repressed demand at low voliage levels. The last category of invest~
ment, labelled "others“, comprises land and building, office equipment
vehicles and miscellaneous. It is decreasing and will represent only

L percent of total investment in 1975. Regarding evolution of total
investment over time, Annex XIII shows that over the period 1966-75
total investment increases at the average annual rate of 11.8 percent

broadly in unison with the growt-n 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, 1In 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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VII. F

(=]

21;-15 Financial Projections

cl. ELETROBRAS prepares annually a consolidated five-year financial
projection, the Orcamento Plurianual do Setor de Energia Eletrica (OPE)
from data provided by concessionaires in a yearly survey. The purpose

of the survey 1s to detsrmine the financial requirements of the sector.
The 1971 survey compriaed-63 power concessionaires (faderal, state,
municipal and private) responsible for 99 percent of the supply of power
by concessionaires (Annex XVIII),

52, The 1971-75 OPE disclosed that the sector would require over

that Plewnvanw manwdad Munda 4o dha amatind af Me@®IR RAN md 174~ (TTQRY 219
viiGQ Vv LA VOTyUQAl WL U 4 WG LI VIO QiU WILY VA Vi V)U’UUU PITWER I S RS 7Y \VVV")UJ-

million))/ of which 87 percent have already been committed, the possible

mmtaeean ad 17 - L e meed D s man o mea mele Ao

source of 11 percent ldentified and 2 percsnt are to s sought. Annex
XIX, page 1, presents a yearly forecast Sources and Applications of Funds
Lo dhoa O _a_ .. IS T S TN [P . B R, I

10T Wi 9UBClOr'y, WILCil LS SUWIMArizsea 0U8iow:

l/ Prices of mid-l971/US$1 = Cr$5.285.



SOURCES AND APPLICATIONS OF FUNDS, 1971-75
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(M{1lions of cruzeiros of mid-1971/US$l = Cr$5,.285)

SOURCES

Committed Identified

Total

Internal Sources

Power Concessionaires CGash

Generation 6,92l
Sole Tax 4,795
Reversion L,27
ELETROBRAS Cash Generation/ k,136
Reinvestment of Dividends --

Federal and State 3,281
Total Internal Sources 23,110

External Sgourocas
Compulsory Loan 2,313
Federal and State Gover

ments' Contributions 2,831
Other 873
Borrowings - Foreign 4,197
Total External Sources 10,2
To be sought

TOTAL SOURCES
APPLICATIONS Local
Investment 23,957
Debt Service 2,905
Increase in Working Capital 1,227
TOTAL APPLICATIONS 28,089

1/ As detailed in Annex XIX, page 2.

This table illustrates the policy of the Brazili
the sector should generate a substantial portion
expansion. Total internal sources from EIETRORR!

1ncluding federal and state governments'dividends

renrpsant 60 q mrmgh‘l' n? the requirements for in
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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 1, 1972, the return onu remunerable invest-
ment should be 10 percent to 12 percent. An alternative way to look at
the matter of sector contribution to financing of expansion which is more
in 1line with utility practice is to relate the cash generation net of dett

service to the capital requirements. The table below summarizes that

situation:

SOURCES AND APPLICATIONS OF FUNDS. 1971-7%
S SN ~TR S Y
(Millions of eruzeiros of mid-1971/US$1 = Cr$5.285)
SQURCES
Internal Sourcss
ELETROBRAS + Power Concessionairss
Net Cash Generation 1 3,590 11.5%
SAla Tav ), 70 18 ¢
WUALSG AN “Gytsr A -~ e /U
Reversion L,271 13.6%
Patmumatmant AFf TMHultdanda - Fadawal
i LiAVO O VINODIMV VUl MLV IAUOIID ATUTL O
and St

34280
Total Internal Sources 15,940

External Sources

Compulsory Loan L,L82 1L.3%
Federal and State Govermments' Contributions 2,831 9.0%
Others 922 2.9%
Borrowings -~ Foreign 6,215 19.9%
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To be sought .
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APPLICATIONS
Investments 30,103 96,1%
Increase in Working Capital 1,227 3.9%

—
(o
3
©

O

TOTAL APPLICATIONS

1/ Oross Cash Generation less Debt Sarvice.



"4 table shows a 50.9 percent internal contribution (including taxes)
towards financing investment and increase in working capital, or 65.2
percent when including the compulsory loan. Again, these are average
figures over the 1971-75 period which become 61.L percent and 79 percent
respectively in 1975.

53, The Compulsory loan (see Annex III, para. 11) wrovides Cr$2,313
inillion in 1971=73, and Cr$2,159 million in 197L and 1975, resulting in a
reduction of the financing gap from 8 percent to 2.4 percent of total
applications of fundsy including debt service.-

ch. Federal and state budgetary contributions will altogether amount
to Crd?,731 million or 7.3 percent for 1971-75 as follows. Federal con-
Lribubisans, estimated at Cr3368 million for 1971-75 are progressively
diminiehing (only Cr$20 million in 1975) and are relsted to programs of
regional development. State contributions, estimated at Cr$2,L63 million
for 1971-7% are primarily capital contributions to state power companies of
whish Cr3$1,A50 million is a contribution of the state of Sao Pauls to

nEsP,

cs. Foraizn lenders are expected to finance 16.0 percent of the 1971=-
7t plan. This is based on the assumption that total borrowing in foreign
surrency will go down from US$299 million in 1971 to an anmual amount of
US$200 million in 1973, 197k and 1975. Two-thirds of this financing is
already committed as follows (details in Annex XX): .

US$ Million #

IBRD 287 36,2
IDB 146 18.4
USATD 7c o}
vvvvvv i 7 el
Kreditanstalt 27 3.
Tyimbank Q 1.1
.............. 7 1 e.L
Commereial Banks 106 13.3
Simnlierts Cradit RN~ 12 n
FagMAeLTL U WACUL U WL A\ el
Tad o 700 WYY
~OuliL JUU U
st o

(or Cr3h,197 million)

ch, The rest of the plan (Cr$12 million) will be financed mainly by
contributions of national development banks and agencies. It has not been

the policy of the Federal Government to rely to any large extent on the sale

of bonds or stock in the Brazilian market. At the present time there is not

4 debenture market in Brazil and the stock market is not developed enough to
be‘ab}e Fo absorb new issues of power concessionaires' stock to any significant
2xtent wnen 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) project, 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 capltal requirements for the sector are internally generated;
ELETROBRAS is having difficulties raising the balance, due to declining
governmment contributions, stock market weakness and diminishing assistance
from development agencies. It 1s evident that the sector will have to
depend to a growling degree on bilateral financing for equipment, and loans
from international agencies. To assist the power sector to maximize foreign
currency financing, recent Bank lending has bsen for civil works and equip-

ment for which bilateral financing was not available, and facilitating

Joint and parallel bilateral financing; in the proposed loan to LIGHT, Bank
participation has been primarily sought on the basis that its presence would
enhance LIGHT's ability to sell for the first time bonds in foreign markets.

ELETROBRAS' Rol

———

(!
:
b
i

58. In 1954, Law 2308 was enacted creating the Fedsral Elsctrification
Fund (Fundo Federal de Eletrificacac) for the financing of installations for
the generation, transmission and distribution of electric power. The Federal
Electrification Fund, administered by ELETROBRAS, is constituted of: (a)

37 percent of the Sole Tax {Imposto Unico); (b) the budgetary contributions
of the Federal Government; (c) certain contributions of autonomous govarn-
mental entities; (d) dividends and interest on ELETROBRAS stock and obliga-

tions owned by the Federal Government; (e) other minor contributions. In
addition, ELETROBRAS channels the compulsory loan and administers the
Reversion Fund, for the use of which it pays the Government a 3 percent
interest rate after monetary correction. Out of the various funds it
administers, ELETROBRAS makes capital available to power companies for

expansion in the form of capital contributions, and in the form of short-
and long-term loans at an interest rate of 10 percent after monetary
corrsctions. OShort-term loans, usually for 120 days, are sparingly used

to support power companies faced with temporary cash shortages. Annually,
ELETROBRAS 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
financing to the company; the average ratio is L0/60, but companies with
heavy construction programsin relation to their revenues might be financed

50/50.

59. . ELETROBRAS channels a substantial precentage of the financial
resources ot the sector, as shown in the table (see Annex XIX, page 3

2 S 2 _ L _ew
for details):
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1971-7% SECTOR FINANCIAL PROJECTIONS

(% of total requlirements including debt service)

Funds Channeled Through: 1971 1972 1973 1974 1975  1971-75
ELETROHRAS 30.5  39.3 wé.i  L8.2 50.7 L3.7
Power Companies 51.5  LbL.3 36.0 35.3 32.4 39.2
State Governments 15.8 15.5 17.0 16.0 16,5 16,2
Othars 2,2 0.8 0.6 0.5 __0.bL 0.9
TOTAL 100.0 100.0 100.0 100.0 100 100,0

A striking feature of the table is the progressively increasing role of

B1EPROAINAG which 38 moving toward channeling in the near future about

Sl QUIHTLS == W1l 48 MU VANER VURGL W VSl aaiy waats a2l 4 KULKRLAST A

half of the sector financing funds -- and the diminishing role of power

ionaires. This is because (i) reversion funds have been controlled

by ELETROBRAS beginning in 1972 and represent an increasing percentage of
or

remunerable assets (from 1.5 percent in 1971 up to 2.9 percent in

sac ner
1975 as shown in Annex 21) and (ii) total borrowing in foreign currency

by power concessionaires is forecast to go down from US$29

1971 to US$200 million in 197S.

[o] e a I PN
PARRIIE ST A RO JY R ¥ )

60, It would appear from the above information that ELETROBRAS,
because it channels a large portion of sector funds, should have a very
substantial leverage on the Brazilian power sector and therefore should

be 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 ELETROBRAS "channels" a large portion of the
sector finances, it in fact "controls' a smaller portion -- 42.9 percent
instead of 50.7 percent in 1975 -- as only LO percent of the Compulsory
Ioan can be used at ELETROBRAS'discretion. Also, in the absence of legal
suthority, ELETROBRAS has not been able in the past to overcome pressures
from politically streng state-controlled concessionaires, This is
unr'ortunate as these are the very cases where possibilities of substantial
~conomies related to coordinated operation and planning on a regional eor

national basis present themselves.



BRAZIL

ENERGY SECTOR
ORGANIZATION CHART

MINISTER
of
Mines and Energy

Superior Council

e ___m__q of
’ Mines and Energy

Staff

Departments N K A X

— T

[ EE— |

National Department National Department National Department Nationat
For Water and Electric For For Petroleum
£nergy (DNAEE) Mineral Production Nuclear Energy (CNEN) Council (CNP)

Em 3 mmmi =
cPiM CBTN
ELETROBRAS VALE DO Mineral Nuclear PETROBRAS
{Electricity) RIO DOCE Rg;ources. Technology {Petroleum)
(lron Ore} urvey
Company Company
Subsidiaries CAEEE (Services Subsidiaries Subsidiaries Subsidiaries

Company)}

World Bank—6868



BRAZIL
ELETROBRAS - ORGANIZATION CHART

PRESIDENT

ADMINISTRATION ‘—HI =%
PUBLIC RELATIONS F -
GENERAL SECRETARY h -

I

-I[‘ SPECIAL ADVISORY GROUP (AESP)
{ LEGAL

e

1
|
]
i
-

ECONOMICS AND FINANCE PLANNING AND ENGINEERING MANAGEMENT AND SUPERVISION REGIONAL INTEGRATION U/ CODROINATION
(DEF) (DEP} (DGE) (DIR) 1DCO)
ACCOUNTING ENGINEERING TARIFFS
FINANCIAL PLANNING SUBSIDIARIES SUPERVISION

PROGRAMMING

INVESTMENT
{Praject Financiet e SYSTEM COORDINATION ] TRAINING
Analysis) {of Operations)
FINANCIAL DEPARTMENT o STANDARDS AND {NDUS-
{Compulsory Losn) TRIAL RELATIONS
TREASURER
sy INTERNAL AUDITING

1/ Relations with cther ministries, regons) development agencies, and ‘oreign countries World Bank 6867



MAIOR POWER OOMPANTES CHARACTERISTICS

pr AL

ANNEX I
Page 1 of 1

Tatal Capltal Controliiag Interest Typel/ Total Consumers Ceneration
1971 Ovned bv: of 1971 Total cwn/ Saies?/
Company Hame (Million Crf$) (Fed. Staze Frivare)  Activity {1,000's) 7 _Rydro Gih Srincipel Clien: Compan;es States_(civies) Served
KORTH
CELPA Centrais Bletricas do Para 135 Para GTD 110 321/ - 239 CE5P, CELF Para
CEM Centrais EZletricas de Manaus 32 ELETROSRAS CTD 3% 184/ - 119 - Amazon (Manaus)
CEA Centrais Eletrican do Amaps 100 Federal Goverrment [7344] n.a. g/ - £ - Amapa
HORTHEAST
CHESF Cia, Hidroeclerrica de Sac Prancisco 700 ELETROBRAS cTD 5 4,236/100 194 CEEB, CELPE, COELBA, SAELPA North fas: Region (Fasterm)
CELPE Cia, de Eletricidade de Pernambuco 113 Peroambuco ™ 335 - - 1,169 CEAL, COELBA, SAELPA Perasmbuco
CERR Cla, de Energia Eletrica da Bahia 38 ELETRORAAS T 178 - - n COELBA Bahis
COELRA Cia, de Bletricidade do #istado da Bahia 170 Bizhia GTD 102 109/87 9 CEER Bahta
COHEPOR Cia. Worocste de Eletrificacao de
Portaleza 28 ELETROBRAS D 107 - - 272 - Ceara (Fortaleza)
SAELPA Sociedade Anomina de Eletrificacao da
Paraiba 30 Paraiba ™ 96 - - 162 - Paraiba
CRAL Cia. de Eletricidade de Alagoas 20 Alagoas D 59 - - 128 - Alagons
COSERN Cia. de Servicos Bletricos do Rio Grande Rio Grande
do Horte 22 do Norte T 58 - - 124 - Bio Grande do Norte
COHEBE Cia. Hidroeletrica de Bos Esperznca 253 ELETROBRAS GT - 118/100 - - Rortheast Region (Western)
SOUTHEAST
LIGRT Light-Servicos de Eletricidade, S.A, 2,321 Private ¢TD 3,273 10,757/82 19,633 CESP, CELF Guanabara. Rio and Sao Paulo
CESP Centrais Eletricas de Sao Paulo, S.A. 5,114 5a0 Paulo GTD 249 9,170/100 1,107 LIGHT, FURNAS, CPFL Sao Paulo and Mato Grosso
FURNAS Purnas = Centrais Eletricas, S.A. 905 ELETROBRAS 6T - 9.097/88 - CEYIG, LIGHT. CFLP, CBEE South=Central Region
CEMIG Centrais Eletricas de Minas Gerals 944, Minas Gerais GTD [7X:) 3,490/100 4,126 CYLMG Minas Gerois
CPFL Companhia Pauligta de Forca ¢ Luz 494 ELETROBRAS GTD 562 2,850/96 2,426 CESP, FURNAS Sap Paulo
CBEE Cia, Brusileira de Energie Eletrica 142 BLETROBRAS GTD 198 260/39 5635 CELF Ric (Niteroi)
ESCELSA Espirito Sanco Cemtrais Eletricas 54 ELETROBRAS GTD 86 236/96 405 - Espirito Santo
CFLMG Cia, Porca e Lux de Minas Gerais 100 ELETROBRAS GTD 211 68/100 603 - Minas Gerais (3elo Horizoaote)
CELF Centrais Eletricas Fluminenses 200 Bio de Janeiro GTD 129 197/59 349 CESP Rio de Janetro
WEST CENTRAL
CELG Centrais Eletricas de Golas 330 Gotas GTD 21 989/100 284 CEB. FURNAS Golas
CEB Cia, de Fletricidade de Brasilia 132 FPederal Goveroment GTD 76 88/96 281 - Brasilia
CEMAT Centrais Elctricas Matogtossenses 138 Mato Grosso GTD 43 151/46 119 - Mato Grosso
SOUTR
CEEE Cia. Estadval de Energia Eletrica 623 Rio Cramnde do Sul ¢ 662 1,581/66 1,762 - Rio Grande do Sul
COPEL Cia. Parannengse de Energia Eletrica 500 Parana GID 159 1,002/93 428 CFL?, LONDRINA Parana
CELESC Centrais Elerricas de Santa Catarina 151 Santa Catarina GID 220 431/97 627 - Santa Catacina
RLETROSUL Centrais Eletricas do Sul do Brasfl 483 SLETROBRAS cT - 1,045/ - - CEEE, CELPSC, COPEL South Region
CFLP Cia, de Forca e Luz do Pardana 92 FLETROBRAS GID 145 100/100 252 - Parana (Curivf-ib!)
LOWLRIRA Popresa Eletrica de Londrina n.a. Private GTD 41 84/100 176 - Parana (Londrina)
Sub-Total 7,720 46,580 36,627
TOTAL FOR BRAZTL 67,780 39,304
Self-Producere 3,770 3,625
GHAND=TOTAL POR BRAZIL 51,550 42,929

1/ G = Generation, T = Tramsmission, D = Distributicn,

2/ To fionl consumers.
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NUMEER OF EMPLOYEES OF MAIN CONCESSIONAIRES (APRIL 1965)

CONCESSIONAIREY PERMANENT TEMPORARY __TOTAL

NORTH
CERON 6L - 6L
ELETROACRE L3 1 Ly
CELETRAMAZON 200 96 296
CEM 360 - 360
CEA - 115 115
CELPA 296 - 296
FORLUZ 729 21 750

NORTHEAST
CEMAR 373 L7 L20
CEPISA 535 372 907
CELCA 296 A 310
CENORTE 563 98 661
CONEFOR 856 - 856
COSERN 585 507 1,092
COMENSA 65 20 8%
CELB 203 3 206
SAELPA 639 - 639
COHEBE 1,012 26 1,038
CEAL 577 - 517
ENERGIPE 280 3 283
COELBA 1,395 - 1,395

WEST CENTRAL

TCEMAT 629 L6 675
CELG 1,161 155 1,316
CEB 567 523 1,090

SOUTHEAST
CEMIG 3,715 55 3,770
CFLMG 1,024 - 1,02L
ESCELSA 965 63 1,028
CBEE 1,258 - 1,258
CELF 1,663 101 1,76k
LIGHT 23,817 - 23,817
CHESF u, 698 1,703 6, LO1
FURNAS 2,477 26 2,503
CPFL 3,818 - 3,818
CESP 10,128 L7 10,175
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Page 2 of 2
CONCESSIONAIRE PERMANENT TEMPORARY TOTAL
SOUTH
CFLP : 63h 7h 708
UTELFA 19 1 192
ELETROCAP Lo7 2 Lo%
COPEL 2,013 oL 2,107
CELESC 2,5kk L93 3,037
soTeLcAl 5oL L 508
CHARQUEADASL/ 260 - 260
ALEGRETE]/ L35 - L35
CPE 305 22 327
CEEE 6,898 1,072 _1:.970
TOTAL 82 022 E 80! 81 82’[_

1/ Now part of ELETROSUL,
Sourcet ELETROBRAS - AESP,
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BACKGROUND MATERIAL ON PRESENT TARIFF AND FINANCIAL REGULATLONS

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. L1019 of February 26, 1957;
Decree No. 54937 of November L, 196L; Law No. 5073 of August 18, 1966;
Decree Law No. 6272l 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 tor hydro instellations; (iii) a reversion charge equal to 3 percent
of the remunerable investment; (iv) and a 10 to 12 percent return on the
remunerable investment.

2. According to the Water Code of 193L companies should apply to

the DNAEE eovery three years for a revision on the basic tariff level. In
practice this revision oeccurs annually on account of revaluation of balance

sheet accounts as the Government calculates and publishes each year economic
correction coefficients showing the variations in the price levels. The

oefficien the D
coefficients are issued about one month after t of each year for the

use of industrv in general as well as nower ¢
y g well as power con

........ aneral as e
to update the values of plant in gervice and work in prog
and reversion reserves and certain local cur ng o
the Wational Development Bank. Between
Lo the basic tariff -- without advance

surcharges to compensate for compulsory
increases in wages, social benefits, f\ t o

the surcharge may be added monthly while for increases in foreign deb
service caused by ¢ rei t it

semi-annually.

Uea Gt

83, depreciation
RTIRTROAFRAQ and
d )b A ANA

A AV AWM A
s, companies may add
DNAEE =~ certain

For compulsory

of murchased nower
01l purcnaseQq power,

li. In addition to the basic tariffs and surcharges referred to
O J,

above, electricity consumers in Brazil contribute as follows to taxes and
compulsory loans which provide additional finances to the industry: (i)

a Sole Tax (Imposto 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; (1i) the compulsory loan is collected from industrial consumers
who receive 20~year ELETROBRAS obligations at 6 percent interest; and (iii)
2 social security tax of 3 percent of all power bills is collected for the
benefit of the Ministry of Labor.
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Remunerable Investment

5. Law 5655 defines remnerable investmsnt for the purpose of
calculating reversion and legal remuneration on investment for individual
companies ss the addition ofs (1) the revalusd book value of fixsd
assets in operation; (11) cash in hand to the extent that it does not
exceed the reserve for depreciation; (i1ii) stores’ inventory up to 3
percent of the revslued book value of fixed assets in operation; (iv)
the balance of the Amortization Fund and the Compensation for Shortages
Funds (see para. 6 below) for the company depoaited at the Banco do
Brasil: (v) working capital up to a maximum of two months of averags
billings, minus the followings (a) the reserve for deprecistion;

(b) the balance of the account for amortization and compensation for
shortages; (c) assets for future use; (d) prepayments and advances.

Account for Compensation for Shortages

6. Since basic tariffs are set at the beglnning of each year under
a number of nqgnmni"lnnep for exaﬂpl@ on volums of anlos’ }‘y"m“olog‘c coti=

| §1934118 -3 §

ditions, etc., it may happen at the end of ths year that there is a
4 a

?
shortage or an excsss in the concessionairss' nst

8
regurn on remunerable investmsnt falling outsids
If thern 18 an avenaag - 1whioh h no d

AW QM UAWO oW WilA Ll

8
in a Compsnsation Fund in the Bank
DNAEE, If thers 1s a shortage it is chargsd to an Account for Compensation
for Shortages the belance of which is added to the operating costs for the
next ysar. However, if the inclusion 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 remsin in the account and will be considered part of the

reminerable lnvestment for that year.

of Brazil to bs administered by the

7. Depreciation rates are regulated by Portaria 768 of November 11,
106& which egstablishes that the average dspreciation could never be over

3 percent for all depreciable assets, except for thermal plants, wherse

the 1imit would be 5 percent. During the tariff negotiations that take
place between DNAEE and the individual concessionaires, DNAEE engineers
may decide to use a different overall rate of depreciation than that used
by the company, always respecting the limits mentioned above.

Reversion

8. The Weter Code of 1934 contemplated the possibility of concessions
reverting to the Government and established rules by which the concessionaire
should be compensated for his assets. ILegislation prior to Law 5655 authorized
elther amortization of up to 5 percent of total fixed assets in opsration or
reversjon of up to 3 percent on the same base. The advantage of charging



amortization was that the utilities could keep the funds derived from such
charges, whereas revenues from reversion had to be paid to the Government
snd could only be borrowed back by the power concessionaires. Law 5655,
nffective Jamuary 1, 1972, discontinued amortization and required that

all concessionaires should compute reversion as 3 percent of the rsmnerable
investment and deposit this amount in a special ELETROBRAS sccount.
ELETROBRAS administers the reversion fund on the Government's behalf. It
pays the Govermment 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 concessicnairss
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. Starting in 1972, concessionaires'income is taxed at a rate of

& percent (this rate independent of the concessionaires' return whereas

up to 1971 income was taxed at a rate of 17 percent for a return 1lrss than
12 percent and 30 percent above). Concessionaires are not permittcd to
include incoma tsx as an expense in the tariff application.

Imposto Unica ( le Ta_x)
10. The Sole Tax is calculated on the basis of the "fiscal tzriff"
a comntrywide average electricity charge fixed every three months by the
Department of Water and Power. Law 5655 disposes that residential
consumers will be charged 50 percent of the fiscal tariff per sech kVhn
consumed, and commercial consumers An narsent Rural ponceumers AANSNIMANG
S~ > Nrxsirann A A4 yVL wisid VO AWl G ArlJJ W WA L 3 N\ Al LR A W2
using less than 30 kWh per month, and consumers supplied only by tnermal
stations are exemnt., The funds are collected by the Government ana Q
WA AN L NS L O A s WP ) f rl -~ LA a WL ANAWS CAL W N NS e wda™d W N A UJ AT Z YA AFY L AN L Thddk nde Nt
distributed as followo.
ELETROBRAS 37%
Nenartmant AFf Wator and Dacouaa Y4
UC[}GL vl il v UL wWa UG alilll S UWCL /o
Staff of the Ministry of Mines and Energy 1%
Miiad admaldddaa hWal:4
dgirelrpal L vilco Lo
States 50%
e ¥al
BRVIVY.]
L4 1 TPV~ NN, R S . T W W W o S W IR W S - N
ANC 1LUunas recvuriieda vo uvhne ovaves are proraited among uvhnem as IQLlowWws:«
According to the State's area 20%
According to the State's population 60%
According to the State's electric power
generation 2%
According to the State's electric power
consumption 15%

According to the State's flooded area
(reservoirs) ;
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Remmmanatdma Commnlanrda {(Cammai] anry T.Ann\
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finance ELETROBRAS, Law 5073 of August 18, 1966, reduced it by half and

st ariAdad 14 cemddT dla amAd ~Ff 10772 Mun T ner mamidoman dhad 2umdunadadal Ann.

CALOHUUTU LU Wluvll VI Tliu QUL 171 0e AT JaW 1TYUWLLI DO wila L Lillo vk Aad wwll

sumers take a 20-year obligation at 6 percent interest at a rate equal to
______ R TR A F S | deonnad LD - - mceimdicren el Jae mmmancm s ad' oY o adaed o8 e

)D per btﬂ“b U.L vile 1L.1oCal Lr&l'.l.l.l. a Lomxu‘yw.l.uu averapo Ul glolullCluy

charpe fixed every three months by the Department of Water and Power, for

Py LB ¥ o UGN

sach KWh purchased., Industrisl consumers with load factor of 30 percent or
higher, connected at 2,300 volts or over and with a pover bill over 3 per-

cent of total sales qu&illy for reductions B.CCOI'ang to a formuda es tablished

by Decree 68519. 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

—r “MY\AHP\

works in the state in question; and the rest at ELETROBRAS'discretion.

Social Security Tax

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



TARIFF'['/ STRUCTURE OF MAIN CONCESSICNAIRES, AS

g D

OF END OF 1971

Demand Energy Charge Average Charge
Consumer Croup/ Charge ot (Cr$/Mwh) oy at 50% Load Factor Portarie
Company Voltage (Cr$/kvi) 17" Bloe 2nd Bloc ¥ (Cr$/Nwh ) (N¥o, and Date)
SOUTHEAST REGION
“FURNAS A1/136-220 KV 25.32 17.60 same 75 ) 184-26/11/T1
CEMIG A11/138KV- distrib. conc. N.a. n.a. same 80 g
A12/138KV. other n.a, n.a. same 60 ol
A2/3L;.5-138KV n.a. n.a. same 95 ) 19L-29/11/71
A3/13.2-3L.5KV n.a. N.a. same 15 )
CESP A1/230KV 26.7L 2l L2 same 85 )
A2/88-132KV n.a. N.a. n.z. Ne&e )
A3/22-66KV 28.00 28.39 n.a. 92 ) 195-29/11/M
AL/2,3-13.2KV 3/ 28.20 29.76 n.a. oh )
Bl/Residential 260.00 n.a.
LIGHT A1/230KV 10.90 20.40 n.a. s )
A2/88-132KV 12.90 22.40 n.a. 2 )
A3/20-LOKV 1L.00 2L.50 n.a. 56 ) 198-30/11/71
AL/2.3=13.2KV 3/ 19.60 35.90 n.a. 81 )
Bl/Residential 221.70 n.a.
CPFL A1/3LSKV 20.60 13.50 n.a. 60 )
A2/88-132KV 21.30 22.60 n.a. L)
A3/33-66KV 2L.20 29.30 n.a. 8L ) 22h-10/12/71
Al/2.,3-13,2KV 3/ 28.20 29.76 n.za. 9L )
Bl /Residential 260,00 n.a.
1/ Excluding all taxes and compulsory loan. o/ |4
2/ For all concessionaires listed in this Annex with a bloc kilowatt-hour energy charge systenm, PR =
the size of the first bloc is 300 kWh/KkW. o™
3/ Service to residential consumers is at volitages of 110-LUO volts. Service at this voltage old
is typically about 10 percent more expensive for non-residential consumers (tariff B2) and s
about four times cheaper for street lighting (tariff B3). e



Demand

Energy Charge

Average Charge

Consumer Group/ Charge (Cr$/Mwn) » at 60% Load Factor Portaria
Jompany Voltage (Cr$/¥W)  1st Bloc 2nd Bloc &/ (Cr$/Mam ) (No, 2nd Date)

CELF A1/138KV 21.Lk 3h.9k same 8L )
A2 /66KV 21,55 38.96 same 95 )
A3/22-3L.SKV 28.62 52.70 same 118 ) 267-22/12/T1
AL/?2.3-13.2KV 3/ 29,19 69.91 same 137 )
Bl/Residential 249.15 sSame

ESCELSA A1/132KV 2l.00 L2 .00 same 96 )
A2/66KV 211,50 50.90 same 107 )
A3/33KV 25,00 57.30 same 1L ) 259-21/12/71
AL/2,2-13.2KV 3/ 25.50 62 .00 same 120 )
Bl/Residential 260,00 same

CFLMG A1/66KV 19.00 51,00 same 97 )
A2/2,3-13,2KV 3/ 22.00 62.00 same 112 ) 205-02/12/71
Bl/Residential 240.00 same

OUTH_REGION

ELETROSUL Al/ggrge Lacerda 13.57 65.66 same 97 ;
A2/66KV Charqueadas 2L.59 100,58 same 118 ) ~
A3/66<132KV 20.11L 7.51 same 151 ) 156-30/11/71
AL/13.2-22KV 21.67 101,02 same 157 )

COFEL A1/220KV + distrib. conc. 22.00 1i5.00 same 95 )
A2/88-132KV 22,40 54,00 same 105 )
A3/33-66KV 22.50 75.00 same 126 ) 188-29/11/T1
AL/2.3=13.2 KV 23,00 77.00 same 130 )
Bl/Residentiald/ 287.00 same

ee page 1 for footnotes.
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Demand Energy Charge Averzge Charge
Consumer Group/ Charge (Cr3/Mwn) 2/ at 60% Load Factor Portaria
Corpany Voltage (Cr3/kW) 1st Bloc 2nd Bloc © (Cr3/Mwn) (No. and Date)
CEEE A1/66KV 7.50 68.20C same gz )
A2 /25-66KV ¢.oL 96,60 same 126 )
A3/2.3-13.2KV _ 16,26 118.k0 came 156 ) 206-02/12/71
Bl/Residential< 280,00 )
CELESC A1/66-138KV 11.20 57.00 same 83 )
A2/2.3-WKV 4, 15.00 88.00 same 122 ) 23b-1ly/12/71
Bl/Residential™ 271.00 same )
OBEE A1/66KV 22.30 38,00 same 89 )
A2/2,3-13,2KV . 22.50 66.62 same 118 ) 227-10/12/T1
Bl1/Residential 237.57 same )
NORTHEAST REGION
CHESF A11/220KV 15,00 16.00 11.00 W8 )
A12/distrib. conc. 18.00 23,00 14.00 61 ) 185-26/11/71
421/33-66KV 19.00 27,00 20,00 68 ) 5-05/01/72
A22/2 ,3-13,2KV 22.00 43,00 32.00 %0 )
11L/Residentia12/ 130.00 same )
CELFE A1/33-66KV 18.00 28.00 17.00 66 )
A2/2,3-13.2KV 3/ 19.00 1L8.00 24,00 8L ) 187-26/11/71
Bl/Residential 230.00 same
CONEFOR A1/33-66KV 18,60 27.00 19.00 67 )
A2/2,3-13.2KV 3/ 19.7C L3.00 25.00 2 ) 229-13/12/T1
Bl /Residential™ 230.00 same )

See page 1 for footnotes.
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Demand

Energy Charge

Average Charge

Consumer Group/ Charge (Cr$/Mwn) at €0% load Factor Portaria
Company Voltage (Crd/ki) 1st Bloc 2nd Bloc &/ Cr$/Mwh ) (No. and Date)
CEEB A1/33-69KV 18.50 25,50 11,50 6L )
A2/2,3-13.2KV 3/ 15.50 L0.00 27.00 8o ) 213-07/12/71
Bl/Residential 210,00 same )
SAELPA A1/66KV 18.00 26.00 17.00 65 )
A2/2,3-13,2KV 19.00 48.00 2L.00 8L ) 252-21/12/71
Bl/Residentiali/ 2hé.21 same )
COELBA A1/33-132KV 18.50 25,50 14,50 6 )
A2/2.,3-13.2KV 19.5C 40.00 27.00 80 ) 251-21/12/7
Bl/?esidentiali/ 295,00 same )
WEST CENTRAL REGION
CoB A1/138KV 15.76 38,50 same )
A2/2 ,3-13,2KV 3/ 2L.00 145.00 same a1 ) 22L4-17/12/7
Bl/Residential 238,00 same )
CELG A1/13,2-220KV 27.12 L3.98 same 106 )
A2/2,3-13,2KV 3y 28.3L 57.03 same 122 ) 286-29/12/T1
Bl/Residential 260,00 same )
NORTH REGION
CELETRAMAZON A1/2.,3=13.2KV 3y 15.00 100.00 same 13k ) 2h5-17/12/71
Bl /Residential 320,00 same )
ELETROACRE A1/2,3-13.2KV 3/ 10.00 140.00 same 163 ) 280-27/12/T1
Bl/Residential 320,00 same )

See page 1 for footnotes.
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Demand

Energy Charge

Average Charge

Consumer Group/ Charge (cr$/Mwn) 5 at 60% Load Factor Fortaria
Company Voltage _(Cr$/KA) _ 1st Bloc ~ 2nd Bloc = (Cr$/Mwh) (No. and Date)
CEA A1/2.3-13.2KV 3/ 10.00 140,00 same 163 ) 216-10/12/T1
Bl/Residential 320,00 same )
CELPA A1 /66KV same )
A2/3,5KV 11.00 125,00 same 150 ) 232-1L/12/T1
A3/2,3-13,2KV 3/ 1L.0C 135,00 same 167 )
Bl/Residential 264,00 same )
CEM A1/3L. 5KV 11.00 9kL.00 same 119 )
A2/2,3=13,2KV 3/ 14.00 108,00 same o ) 282-28/12/71
Bl/Residential 240,00 same )

See _page 1 for footnotes.
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EIECTRICITY CONSUMPTION BY CLLSS OF CONSUMERS

s REGIONWISE OR STATEWISE, 1971

(Gwh)

8tates Region Residential Commercial Industrial Cthers Total
A11 Northern North 156.2 91,9 0,0 3.4 390,5
A1l Northeastern Northeast 878.8 473.5 29.5 553,.5 3,0h35.9
Sao Paulo Southeast 3,800.8 2,3h7.2 212.6 2,131.7  18,L98.5
Minas Gerais Southeast 738.L 26.L 39.5 LoL.0 5,050.1
(uanabara Southeast 1,413.8 1,277.h 0.0 640.5 4,290.1
Rio de Janeiro Southeast 723.7 280.5 3.h 290.9 2,389.5
Espirito Santo Southeast 79.L 42.7 2.1 L45.0 0.6

Sub-Total Southeast Southeast 6,756.1. 27k 15. 257.6 3,512.1  30,638,8
A1]1 West Central West Central 250.3 157, L%% 2.0 228.9 l#_.l
A1l Southern South §96.1 330.3 _ 520.5 :L%L:_l.

Sub-Total Main Utilities’/ 9,037.5 5,832.3 5 ,gz_z _5 336,56 U,888.2 38,7210
Other Utilities 580.0
Self Producers 3,62k.6

GRAND TOTAL 112,928.6

1/ 66 main distributing utilities surveyed by ELETROBRAS,
the 63 OPE ytilities and represent a market about .3 percent larger.

Source: ELETROBRAS.

With a few exceptions, these are roughly the same as

T 30 T edsy
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NATIONAL INSTALLED CAPACITY AND GENERATIONL/ (THERMAL, HYDRO),

CONSUMPTIONS/ AND LOSSES, 1961-71

LOHOTO

Installed Capacity (Mw) Generation (GWh) Consumptiong/ of
Year Thermal Hydro Total Thermal Hydro Total (GWh ) Generation
1961 1,396 3,809 5,205  5,L59  18,9h6  2L,L05 19,630 19.6
1962 1,603 i, 126 5,729 6,L96 20,662 27,158 21,857 19.5
1963 1,876 L,u?79 6,355 7,141 20,728 27,869 22,618 18.8
1964 1,9L6 L,894 6,840 6,997 22,097 29,09k 23,521 19.2
1965 2,020 5,391 7,411 14,613 26,515 30,128 2,268 19.hL
1966 2,0l2 5,524 7,566 L, 7L8 27,906  32,65L 26,9 18,9
1967 2,255 5,787 8,042 5,049 29,189  3L,238 27,988 18.3
1968 2,372 6,183 8,555 7,631 30,550 38,181 31,399 17.8
1969 2,hos 7,857 10,262 8,956 32,692 11,648 34,201 17.9
1970,, 2,LoS 8,828 11,233 5,597 39,863  L5,L60 37,673 17.1
1971« 2,450 10,200 12,650 51,000 L2,h00 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%

1/ Excludes plant auxiliaries use but includes net generation of self-producers.

2/ Excludes utilities' internal consumption, particularly LIGHT's consumption for
water pumping.

3/ Estimated.

Source: DNAEE,



MAIN GENERATING PLANTS (WITH CAPACITY 100 MW OR MORE)

ANNEX VII
Page 1 of 1

(As of December 31, 1971)

Instalied
: Capacity
Name of Plant Type MW ) Utility State
1. Jupia Hydro 1,200 =  CESP Mato Grosso
2, Furnas Hydro 900 FURNAS Minas Gerais
3. Paulo Afonso Hydro 821 CHESF Bahia
L. Estreito Hydro 700 FURNAS Sao Paulo
S. Mascarenhas de Morais Hydro k77 CPFL Minas Gerais
6. Henry Borden 1/ Hydro L7y LIGHT Sao Paulo
7. Jaguara Hydro L56 CEMIG Minas Gerais
8. Piratininga Thermal L0 LIGHT Sao Paulo
9. Xavantes Hydro Nelo) CESP Sao Paulo
10. Henry Borden 2/ 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
14. Funil Hydro 210 FURNAS Rio de Janeiro
15. TIlha dos Pombos Hydro 162 LIGHT Rio de Janeiro
16. Santa Cruz Thermal 160 FURNAS Guanabara
17. Fontes Hydro 154 LIGHT Rio de Janeiro
18. Jacui Hydro 150 CEEERS Rio Grande do Sul
19. Cachoeira Dourada Hydro 136 CELG Goias
20. Alvaro S. Lima Hydro 12l CESP Sao Paulo
21, Barra Bonita Hydro 122 CESP Sao Paulo
22. Tbitinga Hydro 1L CESP Sao Paulo
23. Castelo Branco Hydro 108 COHEBE Piaui
2L. Salto Grande Hydro 10L CEMIG Minas Gerais
25. Jorge Lacerda Thermal 100 ELETROSUL Santa Catarina

1/ Outdoor.
2/
=1

Undergroun

'3
2
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SELF-PRODUGERS, 1955-70~/

ANNEX_VIIT
Page 1 of 1

Installed Capacity (MW) Generation (GWh) Consumption
Year Hydro Thermal Total Hydro Thermal Total (GWh)
1955 217 100 317 820 303 1,123 936
1956 197 101 298 8Lu6 333 1,179 1,011
1957 19k 1L7 341 888 L6 1,356 1,252
1958 202 165 367 995 L73 1,468 1,273
1959 220 1L8 368 1,000 L82 1,482 1,LOL
1960 225 233 L58 1,0L5 556 1,603 1,5L9
1961 259 306 565 1,113 740 1,853 1,55k
1962 297 113 710 1,273 936 2,209 1,8L6
1963 350 L69 819 1,343 1,072 2,115 2,030
196L 3u6 .88 834 1,k06 1,194 2,600 2,236
1965 33k L88 822 1,6L0 1,021 2,661 2,301
1966 329 553 882 1,592 1,188 2,780 2,473
1967 3Ly 560 9ol 1,746 1,21} 2,960 2,627
1968 3u7 523 870 1,750 1,170 2,920 2,6LL
1969 348 561 909 1,697 1,175 2,872 2,609
1970 355 59k oL9 1,738 1,686 3,42k 3,1k6

1/ This table shows conservative figures when compared to those of
ELETROBRAS as the latter's survey of self-producers is of a larger

scope than DNAEE's,

Source: DNAEE,



REGIONALY CONSUMPTION, ACTUAL (1969-71) AND FORECAST (1972)

(Gwh)

Main Utilities 2/

West ther Self Total
Year North _ Northeast Southeast Central South Sub-Total Utilities  Producers Brazil
al 1969 3,k60  3L,L33
2 1970 338 3,0l3 26,778 577 3,184 33,920 509 3,760 38,183
2 191 390 3,435 30,639 7L 3,545 38,72L 580 3,625 12,929
1972 L6k L,269 33,756 910 4,167  L3,568 653 3,878 18,099
+1 1973 563 5,213 37,2kL9 1,137 L,752  L8,915 735 4,150 53,800
o 197L 647 6,528 11,171 1,h31 5,350 55,127 828 L,Lho 60,395
of 1975 740 7, Th9 15,269 1,705 6,017  61,L81 932 L,751 67,16k
9 1980 1,550 19,280 71,260 1,610 9,600 106,300 1,685 6,660  11k,6L5
1985 h,b90  Lk,200 113,720 11,000 15,180 188,kL90 3,050 9,350 200,890
o o 1971-75  17.L% 22.6% 10.3% 2h L% 1h.1% 12.3% 12.6% 7.0% 11.9%
B3 8L1975-80 16,08  20.0% 9.5% 22,05  9.8%  11.6% 12.6% 7.05  11.3%
kS 2 1980-85  15.0% 18.0% 9.8% 19.08  9.6% 12.1% 12.6% 7.0% 11.9%
b <
<

1/ Where necessary, markets of utilities have been split between geographical regions.,
2/ 66 main utilities involved in distribution surveyed by ELETROBRAS.
3/ Estimate made by ELETRORRAS in mid-1971.

T Jo T &3eyg
XI XHENNY



EXPECTED REGIONAL GROSS GENERATION, NATIONAL CONSUMPTION AND LOSSES, 1971-75

GENERATION (GWn) CONSUMPTION  LOSSES
Main Utilities
North~ South- West Small 1/ Self 1}/ Total 1/ % of
rar North _ east east _Central South Sub-Total Utilities Producers PBrazil (GWh) (Generation
)7L 528  L,560 36,L29 1,2LL L,719  L7,L79 290 3,770 51,539 2,929 16.7
72 602 5,518 k1,089 1,87 5,1kLS 53,812 226 4,033 58,071 L&,099 17.2
73 7L 6,666 L45,256 1,909 5,713 60,258 367 L,316  6hL,5l1 53,800 17.1
7L 80y 8,231 50,185 1,967 6,3LL 67,537 Lih L,618 72,569 60,395 16.8
75 926 9,727 sSL,70L 2,615 7,180 75,153 166 L,9la 80,560 67,164 16.6
/ Estimated.
surce: ELETROBRAS.
ol Fad
£
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EGIONAL POWER SUPPLY AND EXPANSION PROGRAHSH

North Region

1. The consumption of the North region represented only about one

nnnnnn A Ruawd Ntz -LAJ-A" nnr] tha masdAanal man mranide Aannalrmdd An 119
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ﬁih in 1971, is the lowest in the country. The averegs ennual rate of
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based on residential and commercial activities and 1s corp sed of isgolated

centers since thers is no case for interconnection at the xz':-amert. The

main load centers are the cities of Manaus and Belen.

2. In Manaus the local utility is the formsrly private Companhia

WTIVMTDIATIDA Q

Qe m.LeT;I‘lClQ&Ge ae l'lanaus \U&l’l} now a suoslalary OI &U.JLK\UD[U‘O, .L-D nas
a total installed capacity of about L5 MW, comprising thermal and diesel
installations. A 50 MW steam generating plant is now under construction
to be commissioned in 1973. ELETROBRAS is now considoring financing an

extension of 100 MW of the latter for operation by 1976. This would
carry the system load through 1980.

3. Power supply in Belem is provided by Centrals Eletricas do Para
(CELPA), owned by the state of Para and which has now an 80 MW steam
generating plant and a 22 MW diesel plant in operation. A new 50 MW
steam generating plant financed by ELETROBRAS, will be commissioned in
1974. 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 Companhia

de Eletricidade’ do Amapa (CEA) owned by the Federal Government, Boa Vista
in the state of Roraima, served by Centrais Eletricas de Roraima, S.4A,
(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 ).

L. 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 developmsnt for operation after
1980 but no details are as yet available.

Northeast Region

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

1/

1 a) North and West
o North and st

(a)
S u.th °
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low per capita consumption of 140 KWh, About LL percent of the consump-
tion is by industry. Power for the Northeast is mainly supplisd by two
bulk supply companies, both ELETROBRAS subsidiaries, which sell power to
distributing companies. The largest is the Companhia Hidroeletrica do

Sao FPrancisco (CHESF) which serves seven states. CHESF itself sells only
5 percent of its generation to final consumers, mostly industrial. CHESF's
generating capacity consists of the 821 MW Paulo Afonso hydroelectric
plant on the Sao Francisco river and other minor gensretiry facilities.
The other bulk supplier, serving the western part of the region, is
Companhia Hidroeletrica da Boa Esperanca (COHEBE), which owns the 108 MW
Castelo Brancol/ hydroelectric plant. The largest distributing company

in the region is the Companhia de Eletricidade de Pernambuco {CELPE},
owned by the state of Pernambuco. CELPE purchases power from 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 Companhila
de Eletricidade do Estado da Bahia (COELBA) 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-
wostern part of the state supplied by the L MW Correntina hydroslectric
plant on a tributary of the Sao Francisco river. Other state-owned main
concessionaires include Sociedade Anonima de Eletrificacaec da Paraiba
(SAELPA), Companhia de Eletricidade de Alagoas (CEAL) and Companhia de
Servicos Eletricos do Rio Orande 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 Fortaleza (CONEFOR) a distributing company subsidiary of EIETROBRAS,

6. The Ministry of Mines and Energy, by Decree No. 65237 of

September 26, 1969, established a coordinating committee (Comiie Coorde-
nador dos Estudos Energeticos do Nordeste); headed by ELETROBRAS to for-

mulate a development plan for the Northeast. In 1970 this Comittee

initiated a power inventory/planning study, conducted by ELETROBRAS. In

this region most of the generating capacity additions are by the federal
company CHESF, CHESF has hired SOFRELEC to make a feasibility study of

stage IV of Paulo Afonso project and the related transmission system.

Bagaugse of the great distances involved a LOO KV gvstem is beine planned
-~ = - LY g By VRV S WiAR S W dedhd VS VLA A W - UJ W WAL et Lk -ﬂ-“b y*“‘“‘vu

to overlay the present 230 KV system. Minal reparts wereexpected to be
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in this region is based on the development of the Sao Francisco river
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Paulo Afonso hydroelectric site on the Sao Francisco river is currently
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capacity of 82l MW will be completed before 197L. ELETROBRAS has ordered
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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 studles 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 percent of
the national total and per capita use was about 800 kWh in 1971, almost
twice Brazil's average. The main concessionaires, their functions and
area of service are shown in Annex I. The total capacity in this Region
by end 1971 was 8,L00 MW, about 75 percent of the total in the country.
The present power sunnlv situation is comfortable with the hydroelectric

reservoirs -- two of them, viz . FURNAS and TRES MARIAS, with large carry-

over storage capacities -- being full in March 1972 after passing through

capldaC L LleT was g f &

1971, a critical year when Rio Grande and Sao Francisco riverflows fell

to hO percent of those of the historical worst vear Prudent intersystem
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coordination resolved a difficult situation in 1971 with no restrictions

in Dower sunnlv. Ten maior new hvdroelestric vro ciects on the Pth Crande
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river -- Volta (rande and Porto Colombia -- with a total capacity of 800
G fOllOwcu, in ¢7lu,
and 1

MW, are due for commlssioning in 1973 and 197k, ¢
by the 3,200 Ilha Solteira project on the Parana, n 1975-76 by

the 1,400 MW Marimbondo Project, (Rio Grande). The 270 MW Promissao
(Tiete river) the 64O MW Capivara (Paranapanema river) _hydroslectric
projects are alsc sxpscted to be commlssioned by 1976. A 620 MW nuciear
powsr station is being constructed by FURNAS at Angra for commisqioning
around 1976-77. Needed expansion of Rio and Sao Paulo and other distribu-
tion systems is under way. By and 1arge, thls program of _expansion can
meet the presently anticipated growth in demand until 1978, provided that
the power systems are pooled. Efforts are being made by ELETROBRAS and

PR R .I.L.!-

the main power companies to this end.

o
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11. To meet the growth of demand towards the end of the decade,
three hydroelectric projects: Sao Simao on the Paranaiba river -- 2,500
MWs Itumbiara on the Paranaiba river -- 2,080 MW; and Agua Vermslha on
the Rio Grande river -- 1,380 MW -~ are under construction or planned.
EIETROBRAS is currently engaged on detailed market and power studies to
update the power development plans for the entire Southeast Region., In
this 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 international
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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ties are those identified by the CANAMBRA study in the Upper
Valley and at Ilha Grande on the Parana. CEMIG'F recent
s a t+ co

ion ats of develomnment of the sites in

v 23 =S Vs VS e waiels LI

ghe Upper Par;neiea Valley éré siénificantly higher than estimated by

CANAMBRA and do not apnear verv nromisine. Extensive flooding of up-
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stream arable land is the main problem at Ilha Grande. Thermal/nuc]ear
alternatives employing large-size units of 500/1.000 M'_J with complementary
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peaking hydro capacity, and pumped storage, peaking hydro altnrnatives

are avallable along the western escarpment in this Reglon close to the

main demand centers and are being investigated by the major power

12. Sets Quedas is the largest hydroslsctric schems conceived by
Brazil so far, and is estimated to cost about US$2,000 million for a
12,000 MW installation and associated transmission facilities. It is
currently under investigation by ELETROBRAS of Brazil and ANDE of

P i PN 4

Paraguay under international agreement of the two countries. If this
scheme is taken up for implementatlon around 197L, 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 factor, has bsen tenta-
tively reserved for the Southeast region. With the average demand at the

- e e mae

end of 1980 reaching 10, 000-11,000 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

1k. The South Region consumed about 10 percent of the national total
and the per capite 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 L90O 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 MW
Passo Fundo hydroelectric station is expected to come into service in
1972. Also under construction are the 100 MW Candiota thermal plant for
197L, and the 700 MW Salto Osorio hydroelectric plant for 1975. The
construction of the LOO MW Itauba hydroelectric plant has been recently
authorized for commissioning 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 desiszned to support the colliery and metallurgical
industries of the area.
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15, Based on their findings that Iguacu river has the cheapest
sources of hydro power in the region, and that the least cost source of

thermal power was at the Candiota collieries (where the cost of coal was

a4y L PR Y . ; \ . e
about one-fourth of those from other coal=bearing areas), the CANAMBRA
study recommended the following expansion program:

(1) one 100 MW unit at Cendiota - 1978;
(41) 4initial commissioning of Santo Santiago (L4 x 170 MW) - 1978,

The concession for development of the Santo Santiago site has been awardsed
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 Santlago project
is to be postponed by 2 years, if this plan is adopted. There is some
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 ~- CANAMBERA 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 1,500 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, tut thereafter, the region would have to rely on Sete
Quedas. According to present plans about 13 percent of Sete Quedas'power
would be reserved for the needs of South region, meseting demand from 1982
through 1985,
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YEARLY INVESTMENTS IN SENERATION, TRANSMISSION, DISTRIBUTION AND 0THERS,,1966~751/

(In Cr#® million of June 1971/US$1 = Cr35,235)

Actual Forecast Totals
1966 1967 1968 1969 1970  197L 1972 1973 197k 1979 1956-10 1971-75

Generation 1,301 1,873 1,895 2,186 2,37 2,718 3,L06 3,299 3,821 3,895 9,602 (56%) 17,139 (57%)
Transmission 590 686 8LS 879 938 1,145 1,650 1,L7S 1,288 1,475 3,938 (23%) 7,033 (23%)
Distribution 369 Lla 518 597 7L3 753 8ok 857 91k 1,0l 2,666 (15%) L,3%9 (15%)
Others 180 197 217 207 29k 3l 33} 328 287 260 1,095 _(6%) 1,559 (5%)
Total 2,400 3,097 3,75 3.869 L322 L.9ST 69k 5,959 6,310 6,580 12,303 (100%) 30,100 (100%)
fnnual Growth 3194 8.7%  11.3%  11.7%  1h.78 2L.9%  3.9% 5.9%8  5.9%

Average Growth --- - tp e e 11.8% - - e e e e

17

Source:

Excluding interest during construction.

ELETROBRAS/OPE 1971-75/Revised.

z Jo T edeg
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Page 2 of 2
v/
YEARLY INVESTMENTS, REGIONWISE, 19T)-75
(In Cr$ million of June 1971, US$1.00 = Cr$5,285)
Total
1971 1972 1973 1974 1975 1971/1975
GENERATION - . e o
North 131 168 155 197 225 876
Northenst 163 264 477 S17 Lé6 1,889
Hsst Central 29 39 sk 69 152 3L3
Southeast 2,006 2,L37 2,311 2,797 2,8L9 12,400
South 282 302 -2 201 1,631
Total 2.8 3.M06 3299 Lol 1,695 17,13
TRANSMISSION
North 3 5 S S 5 23
Northeast 113 96 201 185 185 780
Wlest Central 21 38 38 36 L2 178
Southeast 364 667 506 L23 L56 2,16
South 10 88 ZB [{s! 168 QE)O
Total S 8k 828 125 BSS  L,87L
SUBSTA TIONS
North 6 N 3 6 7 26
Northeast 136 139 17h 11 128 718
West Central 1L 35 38 25 32 bk
Southeast 335 L66 360 323 362 1,846
South 83 111 72 68 91 425
Total m 755 ﬁ,‘l 23; 620 3 |li"g
DISTHIBUTION
Narth 19 19 19 20 21 98
Nor theast 113 11k 122 13k 151 63l
viest, Central 25 b2 39 L3 L8 194
Southeast 531 536 659 581 677 2,894
South 65 93 108 136 147 sk9
Total B 8 851 mh Lo L
OTHER’S
North 5 1 6 6 3 29
Northeast 58 68 5k 57 60: 297
West Central é 9 5 g 5 30
Southeast 237 21k 222 180 159 1,012
South 35 36 IhY 39 Lo 121
Total Boom BB % L
TOTAL INVESTME
North 164 203 188 234 263 1,082
Northeast 583 681 1,028 1,034 992 L, 318
Wast Central 95 163 17h 178 276 886
Southeast 3,473 L, 320 3,968 L, 304 L,503 20,568
3outh b2 826 601 560 647 3,276
TOTAL 1,957 6,193 5__,__92___; 6,310 6!623 30,190

1/ Excluding interest

uring construction.



LIST OF PRCJECTS FOR EPYTERNAL FINAKCINGs POWER SECTOR

Direct “External  FProbable  Disburse- Prospoctive
Executing Estimated Foreign Financing Commitment ment lender +

Project My Agency Total Cost_ Procurement Sought Data Period Status of Project
1. Itauba Hydroelectric LOO CEEE 130 20 50 1972° 1973-81  Supplier (b)
2. Ttumbiara Hydroelectric 2,080 FURNAS 550 100 220 1973 1973-81 IBRD (b)
3. Agua Vermelha Hydro-

electric 1,380 CESP Lo 60 120 1973 1972-78  IBRD {(b)
li. Santiago Hydroelectric 712 ELETROSUL 190 23 70 1974 197L=-79 IBRD (4)
5. Szo Pauloe Steam Plant 600 CESP 138 62 62 ned. n.a. Supplier (d)
6. Belo Horizonte Thermal 360 CEMIG 2 ks 1972-73 1973-76 Supplier (b)
7. Moxoto Hydroelectric LOO CHESF 202 72 60 1972 1972~76  IDB (a)
8. Paulo Afonsno IV

Hydroelectric 1,860 CHESF 2/ 80 70 1973 1972-79  IDB (c)
9. Sobradinho Dam SF 215 T 70 1973 1972-78  n.a. {(c)
10, Floating Units for

Emergency . ELETROBRAS | 37.5 30 30 1972 1972-73  Bximbank (b)
11. Tapana Belem Thermal 100 CELPA/ELETROBRAS 20 15 15 1972 1972-75  KP¥ (b)
12. Yanaus II Thermal 100 CFM/ELETROBRAS 20 15 15 1972 1972-75  Eximbank (b)
13, Distribution of light, .

S.A. Iight, S.A, . 65h 73 108 1972 1972-76 IBRD + Supplier (b)
1h. Sete Quedas 10,500 ELETROBRAS 2,000 n.a. n.a. 1972-7h n.a. n.a. (d)
15, Couto de Magalhaes 180 ELETROBRAS Sf;l/ n.a. n.=. 1973 1973-79  n.a. (d)

1/ Excluding transmission.
Explanations: (a) Project-already under negotiation for external assistance.
b} Project in an advanced stage cof preparation and dve for
early presentation for external assistance.
{c) Project under study and would be ready for presentation to
external financing agency by 197k.
(d) Other than ahove.

o

9 3o T o8y
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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 planning they should be regarded as tentative in the sense
that a study of the power market and required investment in the South-

east 1s presently being carried out by ELETROBRAS

Ttauba Hydro Plant (South)

2. The concession for development of this LOO MW plant, to be
located on the Jnr"n" River in Rio Grande do Sn'] has been gngn‘i-nrl to

L =AS § IRAVESL IS WJOD

Companhia FEstadual de Energia Eletrica (CEEL) The plant will mainly

serve the state of Rio Grande do Sul., Total « USE120 mi1ldian

WA & &\l AN c st WA INS PALdA L\Vile
ter
atd
o

Direct foreign procurement: US$20 million. nel financing: US$50
PR - |

™mm y P RO 3
million. Probable commitment date: 1972. Estimated disbursement

periods 1972-78.

~
v
X
+

v

Itumbiara Hydroelectric Project (Southeast)

3. This is a major hydro storage scheme on the Paranaiba river
for which the concession has been granted to Furnmas Centrais Eletricas,
S.A. (FURNAS). The plant will have an installed capaclty of 2,080 Mw
(8 x 260 Md) and the scheme would afford additional firm potential,
through its water releases, to downstream power stations. It would
thus help meet demands of the Southeast region and its adjoining

areas after 1978. An economic feasibility study has been completed.
Engineering studies are in progress. The total cost, including
transmission lines has been estimated at US$550 million and the

external financing reouired is US$220 million. Probable commitment
date: 1973. Estimated disbursement period: 1973-81.

Agua Vermelha Hydroelectric Project (Southeast)

h. The Agua Vermelha plant, with a planned capacity of 1,380 MW

\o x 230 MW), will be located in the lower course of the Rio Grande some
S0 km from the Sao Paulo metropolitan area. The project will supply

the Southeast power market from 1979. Total cost, including transmission

lines, estimated: US$LOO 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)

S. A storage project upstream of the Salto Osorio plant, currently
under construction, comprises a dam and a 712 MW (L4 x 178 MW) power
station on the Iguacu river in the State of Parana and associated transmi-
ssion facilities. A concession for development of the site has been
recently granted to Centrais Eletricas do Sul do Brasil, S.2., (ELETROSUL).

i/ This part of Annex 1L 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: 197L. Estimated disbursement period:

197L-179.

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 197L-75 prior to the completion of the 3,200 MW Ilha Solteira
hydro plant which is scheduled for commissioninz in 197L. Tts 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 region,
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 CANAMBRA planj was prnpeSed by
Centrais Eletricas de Minas Gerais, S.A. (CEMIG) to meet interim short-
ages in Minas Gerais during 1976-77. The estimated cost was US$45 million
and the external financing required is US$L45 million. The need for this
station is C'l,]_rreh'fqv under review in the context explained in para. 65

Moxoto Hydroelectric Plant (Northeast)

20 2 oA Y

8, This
MW) and will be

the Sao Francisc > regulation of the stream

e - —-l
Wi PLOVLU ot}
at Paulo Afonso. In conjunction with the Stage IV Paulo Afonso proaect
s O a.u.smuut auux apc bt‘-pub-L hy .LUl

sco River (11), the Moxoto project will be
essential for mseting Northeast ion power demand by 1977. Economic
feasibility studies have been completed and SOFRELEC is a351sting with
the englineering studies. Inter-American Development Bank financing is

envisaged. The total cost has been estimated at US$202 million and
e

L0 Y

external financing required is US$60 million. Probable commitment date:
1972. Estimated disbursement period' 1972 76, The Executing Agency
would be Companhia Hidro Eletrica do Sao Francisco (CHESF).

I VS \ . .

Paulo Af (IV) Hydroelectric Project (Northeast)
S. This fourth stage of the Paulo Afonso hydroelectric complex

consists of expansion of the underground generation plant by 1, 860 MW

(6 x 310 MW) using the storage capacity of Sobradinho damklO). This
project is to be commissioned during 1976-80. The economic feasibility
study has been completed and CHESF is engaged in detailed engineering
studies with the assistance of SOFRELEC, Bank financing for the project

is being considered. The estimated cost is US$27L million for POWET

1
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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).

Spbradinho Dam gNgrtheastZ

10. This storage project on the Sao Francisco River will support both
the existing Paulo Afonso complex and enable its fourth stage expansion.

Inter-American Development Bank financing is envisaged. Total cost: US$21S
million. External financing: US$70 million. Probable commitment date:

et aUdl s HALE LSS L ARl Es ML L LAY L UluiL

1972. Estimated disbursement period: 1972-78. Executing Agency: Com=
panhia Hidro Eletrica do Saoc Francisco (CHESF)-

A va A < a iUV

=X i (17 .- Sk il et — - e 3~ -
11. This project is designed to mset emergency requirements for
power in the Northeast and possibly Belem. Two non self-propelled barges
will ba eguinmed wi+h 130 MW of cas turhine senarstine canacitv and

WV ook e A4 V%U-LLJHV\J w Wik A JNJ  savy N de BC&U WA P ke d AN svllvb TVt Mg sihniadading™ § Tasana
stationed alternatively at the Bahia industrial center (Aratu), Recife,
Fawdalama A Ralam aa wanud wamants Adatata Fasaihild+v atudiac are

AUL VaLT OO UL LS AT AV A U\.]\J.J.L GOl bW A v weavu e AV L L VY W VLS W b O
being undertaken by ELETROBRAS with the consulting assistance of EBASCO
Qoamesd mae T Eximbank financing is envisagsd Modal Anats QG227 ¢
HMEILITVAICED -Ll[b’ LA AINLV &K L.Lllﬂllb.l.lls 138 UIIVLDGEUUO ‘UVGL UUB v- Uniw | e J
million. External financing. US$30 million. Probable commitment date:
Ta07 Ry 1 I | -l 1TQ79_ 71 Tewam mendlosm Asmmormors

ES A X4 mst;mawu UJ.SUU.[ SO v PGI'.LUQG LT (C™(De HATGLCUULLILE ARTulCy e

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
Belem 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
costt US$20 million. External financing: US$1S million. Probable
commitment date: 1972. Estimated disbursement period: July 1972 -
December 1975. Executing Agencies: Centrais Eletricas do Para, S.A.
(CELFA) 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$1S 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.A.
(Sap Panlo and Rio de Janeiro Metropolitan Areas)

1hk. This five-year project is designed to meet anticipated growth
in the load carried by the transmission and distribution system of light
- Servicos de Eletricidade, S.A., which serves Rio and Sao Paulo metropo-
litan areas. As of end-1971, Light had 3,265,000 connected customers in
a service area of some 16,400,000 total population. Projections indicate
that by end-1976 the number of customers will be 4,400,000, Peak load is
expected to grow from 3,960 MW in 1971 to approximately 6,000 MW in 1976.

- 2L, Aadnanndtd lm ~f 2L,C/02Nn kv transmission:
22U CALICULUY i Ud Jyo/ oV AV vl alloliiloo Uiy
253 circuit km of 132 kv tr ansmission,
- 0T Al kT n N leve 4mnen smi
274 CralrooulrLuv ni UL KV Ll all LLDD.LU“,
- 3,280 MVA of 3b5/230 - 345 3 230/88 kv transformation;
M1 AN MITA 0o ran _nrlt s W 4 U P Ry . g K R
- 1,(£)> riva o1 L)C‘C)/L) /o KV deLUlmdbLUu,
- 2,026 MVA of 88-33/20/13.2 kv ¢ ansformatl on;
N Q«u A" wATA o~ I WG, SR I SN IO 35 SIPIOY SOL JSUDUII RPN o SR
~ ¢404c FIVA O overhead and unaerground 4disStrioution transformers.

A feesibility study is completed. Financing is sought from both bilateral
and multilateral sources. Total cost: US$65), million. External financing:
US$105 million. IBRD prospective loan: US$20 million. Probable 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 kW, Brazil's power market is expected to grow by 12 per-
cent annually during 1970's. About 85-90 percent of this would be in the
Southeast and South regions. Schemes under construction and planning
described above would meet requirements 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 Psrana 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 L-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 Paraguay. Considering the long
lead time recuired by this project, financing would have to be committed
by 197k in order to meet the energy requirements 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$5S
million. Foreign Exchange Component: US$lL million. Probable commitment
date: 1973-7L, Estimated disbursement period: 1973-7h4 to 1979. Executing
Agency: n.a.



Year

1965
1966
1967
1968
1969
1970
1971

3,371
3,666
4,339
l,828
5,128
5,172
5,666

MINERAL COAL PRODUCTION ANT IMPORTS - TOTAL CONSUMPTION (1965-71) Y

(in 1,000 metric tons)

PROCESSED

Steam Metallurgical Total
1,354 616 1,970
1,458 675 2,133
1,535 760 2,295
1,571 793 2,364
1,625 811 2,136
1,576 785 2,361
1,678 820 2,h98

1/ Source: MNE-CNP/SCS

TOTAL

2,886
3,211
3,L69
3,970
3,992
L, 040

----------------- CONSUMPT ION-mw mm = = mm e mem e
DOMEST IC IMPORTS

Steam Metallurgical Metallurgical

1,115 6L6 1,125

1,088 6L7 1,L76

1,225 132 1,512

1,533 803 1,63L

1,576 767 1,6L9

1,565 7L7 1,728

1,583 743 1,766

L,092



PRODUCTION AND IMPORTS OF CRUDE OIL AND DERIVATES - TOTAL CONSUMPTION OF DEERIVIKTES:L/_LI‘?és-‘YO)

(In 1,000 metric tons)

Crude 04l Derivates
National National
Tear Production Imports Total Production Imports Total Consumption
1965 L,657 10,546 15,203 11,098 851 1kL,9L9 15,928
1966 5,705 11,333 17,038 16,332 35 17,267 17,120
1967 75162 10,5u6 17,708 16,897 1,0L6 17,943 18,459
1968 7,893 12,769 20,662 19,605 2,123 21,728 21,003
1969 8,543 14,085 22,628 22,280 9c8 23,238 22,351
1970 8,107 15,L1h 23,521 21,077 1,261 25,338 23,608

1/ MNE-CNP/DE - PETROBRAS.

Source: PETROBRAS,

X YHNNV
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OlL REFINING CAPACITY

Name of Refinery Location m3 Per Day
Presidente Bernardes Municipality of Cubatao (SP) 17,617
Duque de Caxias Manicipality of Caxias (RJ) 2L,000
Landulfo Alves Municipality of Mataripe (BA) 8,268
Gabriel Passos Municipality of Betim (MG) 7,155
Alberto Pasqualini Municipality of Canoas (RS) 75155
Fab. Asfalto Fortaleza
ASFOR Municipality of Fortaleza (CE) 350
Uniao - Capuava Municipality of Sto. Andre (SP) L,929
Manguinhos State of Guanabara 1,590
Ipiranga Municipality of Rio Grande (RS) 1,479
Amazonia Municipality of Manaus (AM) 1,113
Matarazzo Municipality of Sao Paulo (SP) 143
Riograndense Municipality of Uruguaiana (RS) 6L
Total Existing Capacity 13:863
Pauliceal! Municipality of Campinas (SP) 20,000
Duque de Caxias (addition)L/ Municipality of Caxias (RJ) 7,150
Paulicea (addition) 2/ Municipality of Campinas (SP) 20,000
n.a. 2/ State of Santa Catarina or Parana 17,000

1 Under construction for commissioning in 1972.
d

4

ane Ao 3 O s P S SN 1 L Welrld]
Br Suvuay 1or commissioning in 1974.

inistry of Mines and Energy/National Petroleum Council.
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LIST OF 63 POWER CONCES bIONAIRES—‘ INCLUDED IN ELETROBRAS' 1971-75
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29.
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33.
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35.
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w37,
38.
39.
uo.
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L3.
L.
LS.

1 7
Lo,

CONSOLIDATED FINANCIAL PROJEGCTIONS

Companhia de Eletricidnde de Manaus (CEM)
Centrais Eletricas do Amazonas (CELETRAMAZON)
Central Eletrica de Roraima (CER)

Companhia de Eletricidade do Acre (ELETROACRE)
Companhia de Eletricidade do Amapa (CEA)
Central Eletrica cdo Para (CELPA)

Central Eletrica de Rondonia (CERON)

Central Eletrica do Maranhao (CEMAR)

Central Eletrica do Piaui (CEPISA)

Companhia Nordeste de Eletrificacao de Fortaleza (CONEFOR)

Companhia de Eletricidade do Cariri (CELCA)
Companhia de Eletrificacaoc Rural do Nordeste (CERNE)

Companhia de Eletricidade do Centro Norte do Ceara (CENORTE)
Companhia de Servicos Eletricos do Rio Grande do Norte (COSERN)

Companhia de Melhoramentos de Mossoro (COMENSA)
Companhia Hidro Eletrica do Sao Francisco (CHESF)
Sociedade Anonima de Eletrificacao da Paraiba (SAELPA)
Companhia de Eletricidade de Borborema (CELB)

Companhia de Eletricidade de Pernambuco (CELPE)
Companhia Hidro Eletrica da Boa Esneranca (COH_EBE)

2cLlla (4 il e L=t 8 R0y

Cooperativa de Melhoramentos de Caruaru (CARUARU)
Companhia de Eletricidade de Alagoas (CEAL)

Hal i L Llalle

Empresa Distribuidora de Energia em Sergipe (ENERGIPE)

Companhia Sul Sergipana de Elestricidade {STTL{}IDF‘\

D VA ARG AT

Companhia de Energia Eletrica da Bahia (CEEB)

(‘nmnnnh"n de Metriridade do Eatada da Rahia (CORIRA)
\ AJJ-IAJA'L/

LA AEA AL ALY VA AvAGUT UUY Ldguauly ua dAxalll

Contrais Eletricas de Sao Paulo (CESP)

(‘nmr\nhh-ln Poanliesta de Fares o Lu- {0PTT. )

MWanpcuiiiLce AUALO VG UT 4yl a © JUua Vi d day

Companhia Eletrica de Caiua (CAIUA)

Co nh Tasz a Forea Sorts Oewmse (QANTA ORITZ )
vvnuyulu 118 L2 & Morca welll L&t VUG \Wadvlin uwilwvay
Empresa de Eletricidade do Vale do Paranapanema (EEVP)

Empresa Eletrica Braganti {BRAGANTTNA )
“anplooa Speurice o u.aa.u CinN& \ UAU\\.H‘M\I.LJ."G Vi

Companhia Prada de Eletricidade (PRADA)
Companhia Paulista de Eletricidads
Companhia Nacional de Energia Eletrica

Navdoend e TV adand cam T ot o o o {nor )
woOliLl'ald Li8UuIrLCdS L.Lwtu.nemses \vx:lm;

Companhia Brasileira de Energia Eletrica (CBEE)

UUlﬂdelllJ.d. Forca e Luz Ilha Branca
Companhia de Eletricidade de Nova Friburgo (CENF)
Empresa de Eletricidade Sul Ppulista (EESP)
Companhia Paulista de Energia Eletrica (CPEE)
Espirito Santo Centrais Eletricas (ESCELSA)
Empresa Luz e Forca Santa Maria (ELFSM)

Companhia Forca e Imz Cataguases-leopoldina (CFLCL)
Companhia Mineira de Eletricidade (MINEIRA)
Departamento Municipal de Pocos de Caldas (IRMPC

\.a’
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#;7. Centrais Eletricas de Minas Gerais (CEMIG)
#),8, Eletrificacao Rural de Minas Gerais (ERMIG)
-!-!-'no Canmnrnhdn Tarnan a Taww Ao Minnae (Qananda {anﬂ\
4/ e VU"I}J‘I]IIILG 4 Vi LU O il & o L VR MO A ALY \ Wa Add IS J
50. Light - Servicos de Eletricidade, S.A, (LIGHT)
PR Mirvemanm (lomdmala Pladwd aan Q A (mrmme\
N Jle Ldllia Siivli GlD &L VWl L ua, W olk g \&

S w *1C VI
#52, Companhia Paranaense de Energia Eletrica (COPEL)
T

EYSYN e Mrrmemmebad s Wacene o Trier Am Docernsno (reTD)
~rDJ. WONMpPAaNIia rorca & LiZ Q0 farana \(wigy

*#Sh, Centrais Eletricas de Santa Catarina (CELESC)

{4 s Boaro! <t aa (oORER) (RS)
uompumu.u Estadual de EBnergla Eletrica (CEEE) (RS)

##56, Companhia Pelotense de Eletricidade (CPE)

57. UTE Servicos de Fletricidade (UTE){(SC)

Empresa Fletrica de Londrina (LONDRINA)
Companhia Hidro Eletrica de Paranapanema
Centrais Eletricas do Sul do Brazil (ELETROSUL)
Centrais Eletricas Matogrossenses (CEMAT)
Centrails Eletricas de Goias (CELG)

Centrais Eletricas de Brasilia (CEB)

283 é&}‘@\:
°

1/ #+ ELETROBRAS' 13 subsidiaries.
ELETROBRAS' Associates.



ANNEX XIX
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FORECAST SOURCES AND APPLICATIONS OF FUNDS 1971-75: WHOLE SECTOR

(In million of cruzeiros $ of mid-1971/US$1 = Cr$s,285)

Year Ending December 31: 1971 1972 1973 197k 1975  Total
SOURCES
Internal Sourges
Power Concessionaires
Cash Generation 1,098 936 1,Ll0 1,675 1,775 6,92l
Compulsory loan 735 723 855 1,007 1,152 i, LB2
Reversion Fund 275 680 958 1,112 1,2L6 4,271
KLETROBRAS Cash Generation 625 818 8L5 923 925 L,136
Reinvestment of Dividends Li26 sL8 629 761 920 3,28
Sole Tax 553 909 1,015 1,109 1,209  L,795
Total Internal Sources 3,712  L.61lh  5,7h2 6.597 1,227 27,892
External Sources
State Governments' Contributions 580 L74 510 L6éo L39 2,163
Federal Government's Contributions 82 117 93 56 20 368
Fiscal Incentives 5L 7 - 19 30 110
Other ’ , Lo3 276 L9 L L0 812
Borrowlings
TBRD 193 438 233 19k 15y 1,512
IDB : 276 278 131 63 3 77
USAID 159 173 30 34 - 396
KFW 36 88 12 7 - 1L3
FEXTMBANK ‘ 27 22 2 - - 51
Suppliers' Credit 239 266 153 71 36 765
Others 362 177 23 L 3 559
To be Sought - Foreign - 473 68L 861 2,018
- Local - 631 133 176 - 9L0
Total Borrowings 1,582 2,093 1,190 1,233 1,057 7,155
Total External Scurces 2,701 2,967 1,8&2 14812 1,586 10,908
TQTAL SQURCES 5 1412 7.881 n rat 8.4L09 3,_813 38,8'“
PPLICATIONS
Investments - Foreign Funds 905 1,224 1,252 1,398 1,367  6,1L6
- = Local Funds 4,053  L,9L0 4,677 L,892 5,395 23,957
Debt. Service ) , 1,127 1,325 1,L43 1,859 1,7 7,L7M
Increase in Working Capital 328 92 212 260 334 1,226
TOTAL APPLICATIONS 6,413 7,581 7,984 8,409 8,813 38,800




ANNEX XTIX
Page 2 of 3

SOURCES_AND APPLICATIONS OF FUNDS: ELETROBRAS
L971=75
SQURCES In milldon Cr$

{o]
Q

Dividends Raceived 1,933
Interest on Loans 3,111
Amortization of Loans 2,059
Sales of Shares to the Public 8
Others 2L
TOTAL SOURCES 2,165

APPLICATIONS
Administration Expenses

Dividends Paid

N
.
VIN (V)
ﬁ; \Te)
OV O

Others —t
TOTAL APPLICATIONS 3,029
Cadaniites
Internal Cash Generation
vailable for Investment 4,136
SQURCES AND APPLICATIONS OF FUNDS: POWER COMPANIES
1971-70
SOURCES In million Cr$
Sales of Power 33,875
Other 854
TOTAL SOURCES 34,729
ERREESTE
APPLICATIONS
Generation, Transmission, Distribution and
Administration 10,357
Reversion Fund and Interest L,219
Taxes h73
Dividends to ELETROBRAS 1,933
Dividends to Public 3,382
Amortization and Interest 5,200
Other 2 2)1
lllll &‘_ =
TOTAL APPLICATIONS 25 gg)

Internal Cash Generation
Available for Investment

ke
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Page 3 of

SOURCES AND APPLICATIONS OF FUNDS BY INSTITUTION

1971-75
SOURCES

ELETROBRAS

Oarmeslanny Laan
YOMpuLSory o

Reversion

4+ e )

Ii’i USTTI&L C&S U
Reinvestment of
ot o a n 4

Iuv

Governmen

Sole Tax

P e T L .i---
r1iscal incenuviyv

TOTAL ELETROERAS

State OGovernments and Municipalities
Sole Tnv - S+n+nq

State Government Budgetary Contributions
Reinvestment of Mvidends -~ State Governn

TS et s A VA ATS s

Sole Tax - Municipalities

In million Cr$

AV I g

- w
b= \O [~
W \O D
=3 N

—

{
M

ents 968

272
TOTAL STATE GOVERNMENTS AND MUNICIPALITIES 9]

Power Companies
International Cash Generation
Loans in Foreign Currency

Federal Government Budgetary Contributions

Sales of Shares to the Public
Reversion
TOTAL POWER COMPANIES

Others
To Be Sought

-3

TAL SOURCES

4 A

APPLICATIONS

Investments

Amortization
T mcem? m (Mo o
¥ Ul'ﬁlgu VUrir cncy
CompulSOry Loan

| \ 'S n_..1.
I‘I&bLOﬂa.L LBV&.LUPHB"U parik

TOTAL AMORTIZATION

Interest and Commitment Fees
Foreign Currency
Compulsory lLoan
National Development Banks and Agencies
TOTAL INTEREST AND COMMITMENT FEES
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o]
o
o>
g
a
I
[s]]
(]

Tneranca in A ney Qant+al
il bk WVADID whad } YWl l\LllE e EL WAL
TATAT ADDTTAATTONC
AV EAL AL LvhA L LVIVWD

6,92l

478
1L,309

3

-

= b
o NeRY
L ] [
W On

Q

OYLO\
SN eNe]

=
(e8!
L]

-

N O\ ON
. e o
VW =

oy
ONO
L] L]
:iq

1

-
*
LV i e

CHH OV

(UL
(@]
)

O

]

k

bd
QO

(
(
o

A

P NN
.

L °
QW

| ol
o
.

=

0 oolo v
® 1] [ o
v Ao N —g

:

=
;
o



ANNEX LK
Page 1 of 1

NET FLO. OF COMMITTSD FOREIGN FUNDS: 1971-75

(In millions US$)

1971 1972 1973 197h 1975

Dishursements 93 b3 Lk 37 29
. ~ ~ Py | 7 o~

Debt Service éﬁ L3 Lo 46 50
Net Flow 63 Lo =5 =2 -2k

Interamerican Develobpment Bank
D sbursements
Debt, Sevvice

52 56
1 a2
Ned Fliow L2 3—5 >l =

[A®]

N
RIER

&= -

=22
UsalD

Distursements 30 33 6 6 -
Debt Servicze 13 14 15 19 22
Net Flow 17 19 -9 =13 =22

EXIMBANK '
DX shursemaents g 4 - - -
Debht Sarvice _é ..é 5 -1)1
Net. Flouw =1 =2 z =4 =i

KwE

— e

Fsoursemants

Dabt Service 2 2 2 2 -
Net Flow 5 15 -1 -l -5
Jthers
Disbursements &7

L I 1
Dot Joevige 20 L2 12 Lo 32
et Flow 37 -8 -38 -39 -31
Sunelie-s T Cpsdit
Csbnrsements L6 50 29 13 7
Deht Service L3 2l 27 27 29
Mot B Ay ..}. 2.6- -—2_ -1k _gg

.me~ican Foreign Pouer

Hsbu-~semants = -
= - ; e e 1 M AT S MU 4y AN e et St LTI S
Bebt Secviece

et Flow -12 -11 -12 -11 -11

eyl
L

<
(9]

2l

i smirsemants 300 2
t.

7 11 7 )
Dent Services 1L6 163 176 17 177
Net Flow icl, 11l vy -106 1139

™ Be _'._S‘r)ugh‘t,

=

> w

e e R T W TS OAK 0. XM LA AT SN RTE A AN S W Qe dene e o

i sharsements - - 89 129 163

Lebt Services - - L 12 2

Yo' Flow ~ - Re  Ii7 132
— w—. ———

frand Total
Dishursements 300 2l 194 195 201
Deb* Service U 13 180 188 201

3

Nat Flow 15) 11k 19 11 -
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Do T

Posa 1 A
Fag & UL

o

1974

Average
1975 1971-75

Legal Return
Depreciation
Reversion

=

N N =
.

O g

2R TR B

11.0% 10.9%
2.5% 2. L%
2.9% 2.6%
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