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CURRENCY EQUIVALENTSL/

Currency Unit = Brazilian Cruzeiro (Cr$)
Cr$1.00 = 100 centavos = US$0.0697

Cr$1,000,000 = Us$69,700

US$1.00 = Cr$14.35

Us$1,000,000 = Ccr$14,350,000

ABBREVIATIONS AND ACRONYMS

CELESC = (Centrais Eletricas de Santa Catarina

CEMIG = Centrais Eletricas de Minas Gerais

DNAEE =  Departamento Nacional de Aguas y Energia Eletrica
ELETROBRAS = Centrais Eletricas Brasileiras S.A.

ESCELSA =  Egpirito Santo Centrais Eletricas S.A.
ELETROSUL = Centrais Eletricas do Sul do Brasil S.A.
FURNAS = Furnas Centrais Eletricas S.A.

GCOI =  Grupo Coordenador para Operagdo Interligada
ipp = Inter—-American Development Bank

LIGHT = LIGHT - Servigos de Eletricidade S. A.

MME = Ministry of Mines and Energy

NDF = National Development Fund

MEASURES AND EQUIVALENTS

kW = Kilowatt

MW =  Megawatt (1,000 kW)

kWh = Kilowatt hour

GWh = Gigawatt hour (million kWh)
kV = Kilovolt (1,000 volts)

kVA = Kilovolt - ampere

MVA =  Megavolt - ampere (1,000 kVA)
km = kilometer (0.6214 mile)

average MW average Megawatt (8.76 x avg. MW = GWh).

FISCAL YEAR

January 1 to December 31

1/ The exchange rate on June 30, 1977 was used to compute currency
equivalents in this report.
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BRAZIL
STAFF APPRAISAL REPORT
SOUTH-SOUTHEAST POWER DISTRIBUTION PROJECT
CHAPTER 1
THE SECTOR

Energy Resources

1.01 The principal source of energy in Brazil is petroleum, which in
1976 acc?gnted for about 44% of total energy consumption, estimated to be
105 x 1077 kcal; 29% of consumption was in the form of wood products and
wastes, 24% was of hydraulic origin and about 3% was in the form of coal
and natural gas.

1.02 Brazil’s proven oil reserves are limited. Present domestic produc-
tion of crude covers only 18% of the country’s o0il requirements. The country’s
main producing fields of o0il and natural gas are located in the Northeast
region. To increase domestic production, the Government is accelerating
exploration. To this end, the Government is seeking to attract the participa-
tion of foreign firms in the exploration and possible exploitation of the oil
reserves in certain areas and has already signed several risk contracts.

1.03 Bituminous and sub-bituminous coal reserves, which are located in
the South, are estimated at 3200 million tons. Coal extraction is rather
costly because shaft mining is predominantly required. This notwithstanding,
coal has played an important role in the South, providing base generation

to the power system.

1.04 Brazil is endowed with one of the largest hydro potentials in the
world, estimated at about 150,000 MW of which only about 18,400 MW have already
been utilized and 30,000 MW more are under construction or are planned to be
installed by 1990. Approximately 50% of the potential is located in the
Southern, Southeastern and Northeastern regions, and has been surveyed in

some detail. The remainder, which has been estimated on the basis of topo-
graphical characteristics, stream flow, and rainfall is located in the Amazon
region. The hydro potential remaining to be used in the South and Southeast
is relatively costly since most of the cheap potential in those areas has
already been used or is in the process of being tapped. Further economic
utilization of these resources would require construction of long transmission
lines and a proportion of non-hydro generating capacity to firm up existing
hydroelectric generating capacity.

1.05 Brazil has a high ratio of electricity consumption to consumption
of commercial fuel. This high ratio is partly due to its warm climate which
eliminates the need for space heating. Another reason is the scarcity and
high price of petroleum products and availability of cheap hydroelectric
power. Brazil’s ratio 1/ of 2.0, compared to 1.2 for Argentina, 1.0 for
Mexico, and 0.9 for Venezuela, displays the importance of primary electricity

1/ In kWh of electricity per kg of oil equivalent of all commercial
fuels, excluding that used for power generatiom.
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“in suppiying the energy requirements of the country. Production of electric

energy, which in 1976 was 88,381 GWh, has increased at a rate of 12.2% p.a.
from 1970 to 1976; per capita consumption increased during the same period
from 481 to 705 kWh. These data compare with those pertaining to Mexico
(10.5% p.a. Erowth and 764 kWh per capita in 1976) and Argentina (8% p.a.
growth from 1970 to 1976 and 1,156 kWh per capita in 1975).

1.06 Nuclear power is expected to play a major role in power generation
after 1990, By 1985, about 3,000 MW of nuclear generating capacity is
expected to be in operation in the Southeastern region, the largest demand
center of the country. The first unit of 600 MW, constructed by Westinghouse
(USA), is expected to be in operation in 1979. An additional 2400 MW have
been contracted for under the Brazil-West Germany Nuclear Agreement of

June 27, 1975 which also gives Brazil an option to purchase six additional
1200 MW units.

1.07 Other fuels used include firewood, charcoal and sugar cane bagasse.
Firewood is used only in some small industries and for domestic consumption
in rural areas. Charcoal is used domestically and in blast furnaces and small
steel mills. Sugar cane bagasse is used as fuel to produce steam for the
processing of sugar. The above three fuels now contribute about a quarter of
Brazil”s energy but their usage is expected to remain stable and thus they
will represent a rapidly decreasing proportion of the total.

1.08 Other types of energy are of imsignificant importance at the moment.
Known reserves of natural gas are modest, the main producing fields and utili-
zation being located in the Northeast. Few sites for tidal energy can be
found along the Brazilian coast and there are no known sources of geothermal
energy.

Energy Use in the Southern and Southeastern Regions

1.09 The Southern region, with 18% of Brazil’s population, accounted
for about 127 of the total electric energy consumption of the country in 1976.
The Southeastern region, with 42% of the country’s population consumed 74%
of the total electric energy in 1976. The two regions, where most of the
country’s economic and industrial activities are located have 60% of the
population, and consumed in 1976 about 78% of all energy and 86Z% of electric
energy. Electric energy consumption in the Southern region has grown at

a rate of 15.2% p.a. in the last five years, while the annual consumption
per capita was about 650 kWh in 1976. The region’s consumption is expected
to grow at an average rate of 12.,7% p.a. through 1985 and the per capita
consumption should reach 1,375 kWh by that year. In the Southeastern region,
consumption has been growing at a rate of 11.2% p.a. in the last 5 years,

and consumption per capita was about 1,650 kWh in 1976. Consumption there

is expected to grow at 9.6% p.a. and per capita consumption is expected to
reach 2,700 kWh in 1985, :

The Role of the Sector in the Economy

1.10 The prévision of an adequate and reliable electric service is
essential for the development of the country’s industries, which in 1975
used 55% of all electric energy consumed while accounting for about 39%
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of Brazil’s GDP, contributing about 35% of export earnings and providing

for about 33% of all non-agricultural employment. The growth of the energy
sector in general, and its rapidly growing power subsector im particular,

have more than kept pace with Brazil’s dynamic economic development. Since
1962 a very good correlation has existed between electric energy consumption
and GDP; the rate of growth of electricity consumption was 1.2 times that of
GDP for the period 1962-1975 while from 1970 to 1975, it was 1.28 times that
of GDP. From 1974 through 1977, electricity consumption grew at about 127% p.a.
while GDP grew at 7% p.a., reflecting a ratio of growth of electricity consump-
tion to GDP growth of 1.7, and a trend for its substitution for other forms of
energy.

History of Bank Group Involvement with Sector

1.11 Since 1949, the Bank has made 30 loans to the Brazilian power sector,
mostly for hydroelectric generation proEEEEgmin the Southern and Southeastern
regions. This lending has helped strengthen sector organization and planning,
contributed to the building of efficient power enterprises and facilitated
foreign capital inflows to the sector. Bank lending has assisted the Govern-
ment in its efforts to maintain tariff policies that have enabled the sector
to generate a substantial proportion of the funds needed to meet its invest-
ment requirements. Project performance audit reports have been distributed

to the Executive Directors on both power distribution 1/ and generation
projects. 2/ These reports conclude that, despite delays and cost overruns
in their execution, the projects supported by Bank loans were basically
successful.

1.12 The Bank’s most recent involvement in financing distribution invest-
ment in Brazil was in the Northeast Power Distribution Project (Loan 1300-BR).
That project consisted of the distribution program of three State-owned North-
eastern utilities. The US$50 million loan was made to Centrais Eletricas
Brasileiras S. A. (ELETROBRAS) and relent by that entity to the three utilities.
Besides providing financial support, the project is helping strengthen the
management and planning of the companies.

1.13 The proposed loan, which would be the second operation in the Bank
with ELETROBRAS for the distribution subsector, would seek much the same objec-
tives as the previous one with respect to the two smaller beneficiaries -
Centrais Eletricas de Santa Catarina S. A. (CELESC) and Espirito Santo Centrais
Eletricas S. A. (ESCELSA) - and would provide valuable financial support to the
larger one - Centrais Eletricas de Minas Gerais S. A. (CEMIG).

>

Sector Organization and Regulation

1.14 The Brazilian power sector, though large and complex, is well organized
and its policies are well designed and implemented. The legal, technical and

1/ Loans 475/476/477/478-BR (Sec M 75-646 of September 4, 1975).

2/ Loan 404-BR (Sec M 77-532 of June 28, 1977); Loans 442-BR and 566-BR
(Sec M 78-~34 of January 13, 1978).
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administrative foundations of the present sector organization were established
by Decree 68,204 dated June 7, 1967. According to this degree, the structure
consists of the National Department of Water and Electric Energy (DNAEE),
ELETROBRAS and the various federal, state, municipal and private concessionaires
all under the jurisdiction of the Ministry of Mines and Energy (MME).

1.15 DNAEE performs the regulatory functions. It is a powerful instru-
ment for implementation of national policy as it grants licenses for hydro-
electric sites, assigns concession areas, sets tariffs and approves expansion
plans. However, until recently DNAEE had played a relatively passive role.
In February 1974, through a Ministerial decision, the structure of DNAEE was
expanded for the purposes of allowing it to take a more aggressive and posi-
tive regulatory role. The principal responsibilities of DNAEE remain the
same but the specific activities undertaken by it in meeting those responsi-
bilities have now been considerably enhanced. Some positive results are
already in evidence through its efforts to promote operating and administrative
efficiency when determining which operating costs are recognized as such for
tariff-setting purposes.

1.16 ELETROBRAS (see paras. 2.01-2.09) performs the function of: (a) a
holding company for those utilities in which the Federal Government has acquired
financial control, (b) a financial institution administering and allocating
public funds among its subsidiaries and electric utilities owned by state
governments and coordinating sector borrowings from abroad, and (c) a coordi-
nating and consulting group with planning functions which assists the develop-
ment of the country’s electrification programs by providing technical,
managerial and training services.

1.17 In accordance with government policy, the construction and operation
of the majority of new power generation facilities is entrusted to ELETROBRAS’
four principal subsidiaries. These bulk suppliers are Centrais Eletricas do
Norte do Brasil (ELETRONORTE) covering the North and part of the Center~West;
Companhia Hidro Eletrica do Sdo Francisco (CHESF) covering the Northeast;
Furnas - Centrais Eletricas (FURNAS) covering the Southeast and part of

the Center-West; and Centrais Eletricas do Sul do Brasil (ELETROSUL) covering
the South. A joint Brazilian-Paraguayan entity, Itaipu Binacional, is
responsible for the Itaipu hydroelectric project located on the Parana river
on the border with Paraguay.

1.18 The transmission function in Brazil is presently shared between

the federally-owned bulk suppliers and state-owned utilities. Extra high
voltage transmission (500 kV and above) is for the most part the responsi-
bility of the federal utilities, medium voltage subtransmission (69 to 138 kV)
is largely handled by the state utilities, while responsibility for high
voltage transmission (230 kV) is shared.

1.19 To maximize the economic benefits to the country from operation

of the generating and transmission facilities and to attain the maximum
operating and financial efficiency for the system as a whole, the Federal
Government established in November 1973, regional coordinating groups (Grupos
Coordenadores para Operagio IHEE?II§333¥GCOI), in which ELETROBRAS and the



operating utilities participate. The GCOI were charged with coordinating and
directing the operations of the individual generating plants and transmission
systems. There are now two such groups: a large and very well organized group
for the Southeastern and Southern regions (which has become very successful in
directing the operations of the interconnected system) and a smaller group for
the Northeastern region.

1.20 In accordance with government policy, the power distribution
function at the state level is carried out mainly by utilities controlled

by the state governments. In line with this policy, there have been in
recent years a number of acquisitions and mergers of smaller municipally-
and privately-owned distribution companies by state-owned utilities as

well as transfers to them of some of ELETROBRAS’ subsidiaries engaged in
distribution. Today, with the exception of the Rio de Janeiro and Sao

Paulo areas which are served principally by Light - Servigos de Eletricidade,
S. A. (LIGHT), a privately-owned enterprise, most of the power distribution
is made through one company in each state. The main distribution companies
(those with annual sales over 500 GWh p.a.) are: CESP and CPFL in S3o Paulo,
CEMIG (Minas Gerais), LIGHT (Rio de Janeiro and Sdo Paulo), ESCELSA (Espirito
Santo), CBEE/CELF (Rio de Janeiro), CELG (Goias) and CEB (Brasilia) in the
Southeastern region; COPEL (Parana), CELESC (Santa Catarina) and CEEE (Rio
Grande do Sul) in the Southern region; CELPA (Para) in the Northern region;
and COELBA (Bahia), COELCE (Ceara) and CELPE (Pernambuco) in the Northeastern
region.

Power Tariffs

1.21 Bills rendered to consumers of electricity include the following
charges:

A. The basic tariffs (shown in Annex B, T-1 for CEMIG, CELESC and
ESCELSA). On a nation-wide basis, basic tariffs provide 77% of
the revenues collected from consumers. According to law, these
basic charges should be set at levels which cover:

(a) operating, maintenance and administrative expenses;
(b) taxes other than on income (mainly property taxes);

(c) foreign exchange losses arising from the service of
borrowings in foreign exchange;

(d) straight line depreciation of estimated average gross
fixed assets in operation (land excluded);

(e) reversion, which is a tax levied by the Federal Government
of up to 3% of assets in operation to secure funds to:
(i) lend to the concessionaries for expansion of their
respective services; (ii) compensate private concessionaires
for the purchase of assets; and (iii) finance the Global
Guarantee Fund (para. 1.22);

(f) a legal return (normally between 10 and 12%) on remunerable

investment. The latter consists of net average utility plant
in service plus an allowance for working capital.
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B. The sole tax (imposto unico) on residential and commercial
electricity consumption, which provides 12% of the revenues,
imposed since 1954 at different rates for different levels of
consumption and types of consumers to provide additional
financial resources to the sector. 40%Z of the proceeds from
this tax goes to Federal agencies (ELETROBRAS, DNAEE, MME and
the NDF), 50% to the states and federal district, and 10% to
the municipalities; and

C. The Compulsory Loan (10%Z of the revenues), which is a forced
investment scheme through which industrial consumers with
monthly consumption in excess of 2,000 kWh are required to
purchase ELETROBRAS® 20-year, 67 interest bearing bonds which
are subject to monetary correction.

1.22 In 1973, the tariff authorities began implementing a government
policy intended to reduce regional inequalities and to promote geographically
balanced economic growth. In 1976, the average tariff level to final con-
sumers was equalized for the whole country, with minor exceptions. Thus,
returns on remunerable assets for the utilities with relatively higher costs
may be below the 10% minumum established by law. The Global Guarantee Fund
is a redistributive mechanism established to harmonize the rate equalization
effort with the service at cost principle. It is financed by a surcharge

of up to 2% on assets in operation of the financially more efficient utilities
(those earning more than the maximum allowed to them by DNAEE). These funds
are then channelled to those utilities which achieve a return of less than
10% in order to compensate for their shortfalls.

1.23 The beneficiaries have agreed to maintaining their earnings (includ-
ing transfers from the Global Guarantee Fund) at levels consistent with

sound financial and public utility practices and in accordance with existing
legislation. They have also agreed that, in the event they require transfers
from the Fund, they will attain targets established by DNAEE. The Federal
Government has agreed that DNAEE will take timely action on the beneficiaries’
requests for tariff adjustment and transfers. Finally, the Federal Government
has confirmed the Bank’s understanding that DNAEE will exercise its statutory
powers to allow the beneficiaries a return on remunerable assets of at least
10%. Any change in legislation which would materially and adversely affect
the beneficiaries” financial position, would be an event of default.

1.24 The tariff levels dictated by the system summarized in the preceeding
paragraphs, have up to now been adequate for allowing a reasonable return on
invested capital and sector contributions to capital investments. The ques-
tion whether this will continue to be so in the future is currently under

study by DNAEE (para. l1.36). Several characteristics of present tariff
structures, such as the lack of differentiation between consumption during
peak and off-peak hours, and the rate equalization effort require examination.
The tariff structure does contain generally desirable features such as separate
demand and energy charges for industrial and commercial consumers, discounts

to encourage large industrial consumers to accept supply at higher voltages,
and a special treatment for low income consumers based on social considera-
tions. A study is now being undertaken under the direction of DNAEE, with
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assistance from Electricite de France to analyze, inter alia, the above
features and to provide additional information for evaluating the economic
impact of pricing policy. Under Loan 1300-BR, the Government agreed to
present the results of this study (expected to be completed by m1d-1979)
to the Bank.

A St s S

Electricity Consumption

1.25 Electricity consumption is linked with essential economic activity
in the country; consumption by industry, which accounted for about 57% of the
total in 1977 is the fastest growing category. Below is a summary of elec-
tricity consumption since 1965:

G a/b/
REGION 1965 1970 18975 1976 1977+~
GWh 4
Category of Consumer
NORTH .
Residential 64 137 279 315 349 30
Commercial 27 80 186 280 284 24
Industrial 36 - 68 337 294 267 23
Others 33 61 196 250 274 23
Total 160 346 998 1,139 1,174 100
NORTHEAST .
Residential 432 868 1,431 1,610 1,674 19
Commercial 201 453 852 940 1,072 13
Industrial 725 1,552 4,227 5,009 5,985 54
Others 308 532 - 1,090 1,260 1,276 14
. Total 1,666 3,405 7,600 8,819 10,007 100
SOUTHEAST AND CENTER WEST
Residential 4,058 6,470 10,133 10,884 11,799 20
Commercial 2,677 4,116 6,693 7,425 8,168 .13
Industrial 9,656 16,228 28,720 33,318 32,941 56
Others . 2,654 3,693 6,238 6,543 7,164 22
Total 19,045 30,507 51,784 58,170 60,072 100
SOUTH
Residential 612 1,047 1,793 1,960 2,030 22
Commercial 352 638 1,422 1,500 1,560 16
Industrial 1,119 1,764 3,637 4,823 4,728 48
Others 361 603 1,015 1,220 1,420 14
Total 2,444 4,052 7,867 9,503 9,738 100
ALL BRAZIL
Residential 5,166 8,522 13,636 14,769 16,983 19
Commercial 3,257 5,287 9,153 10,145 10,590 12
Industrial 11,536 19,612 36,921 43,444 49,529 57
Others 3,356 4,889 8,539 9,273 10,214 12
Total 23,315 38,310 68,249 77,631 87,316 100

a/ Preliminary figures.

b/ Regional figures refer to the largest utilities in each region - 23 for the
country - which accounted for about 97% of all sales of electricity and about
92% of all consumption.



Existing Facilities

1.26

about 21,800 MW, of which_84% or 18,400 MW was hydro.

Total installed generating capacity as of the end of 1976 was

L <1,0l
the total installed capacity was devoted to the public service.
following table indicates the existing capacity in the country by type
and by ownership:

In 1975, 95% of
The

PUBLIC SERVICE SELF~PRODUCERS TYPE
ELETROBRAS' State and
subsidiaries Municipal Private Hydro Thermal
% of % of % of % of Total % of % of
Year MW Total MW Total MW Total MW Total MY MW  Total MW Total
1965 not available 7,411 5,391 72 2,020 28
1970 3,812 34 4,138 38 2,333 21 950 8 11,233 8,828 78 2,405 22
1975 7,629 39 8,594 44 2,333 12 1,022 5 19,578 16,193 82 3,385 18
1976 9,034 41 8,692 40 2,119 10 1,951 9 21,796 18,411 84 3,385 16
197731/ not available 84 3,599 16

97,197 _+19,198
k___,/‘f

0f the 3,385 MW of thermal generating capacity in 1976, 34%Z is oil-fired steam
units, 51% is diesel and the remainder (15%) is coal-fired steam units.

1.27

The transmission system consists of about 25,000 km of lines at
230 kV and above, linking power stations and load centers as well as the
Interregional transfers are, as yet, limited.

systems of various utilities.

The following table illustrates the development of the transmission systems

over the last years.

(in circuit km)

1970 1971 1972 1973 1974 1975 1976
230 kv 11,316 11,429 11,493 12,005 12,725 13,409 14,714
345 kV 2,681 3,300 3,456 4,081 4,431 4,962 5,301
440 KV 1,096 1,096 1,096 2,329 2,708 2,982 3,225
500 kv - = - - 360 360 1,693
TOTAL 15,093 15,825 16,045 18,415 20,224 21,713 24,933
a/ Preliminary figures.



Access to Service

1.28 It is estimated that virtually 100% of the urban population of the
country has access to electric service while some 80% of the total urban
population in Brazil and about 877% of the urban population of the Southern and
Southeastern regions are actually receiving electric service. Service in rural
areas (with 41% of the total population) appears to be extremely low, judging from
partial data from the Northeastern region in which 98% of the farmers and a large
proportion of the villages are without electricity. The Government expects to
further increase the provision of electric service both in urban and rural

areas. The proposed programs of the beneficiaries would directly assist the
implementation of this policy by expanding the capacity of lines and substa-
tions that would feed rural areas and low income urban areas (see paras. 4.07

and 4.08).

Rural Electrification

1.29 Rural electrification on a national level was started in 1970 when
the Instituto Nacional de Colonizacao e Reforma Agraria, a self-governing
agency attached to the Ministry of Agriculture, was made responsible for the
planning, promotion and control of rural electrification. Progress, however,
was slow (4 to 5 thousand customers/year) and in 1974, ELETROBRAS created a
rural electrification department to complement the activities carried out by
the Ministry of Agriculture. ELETROBRAS’ approach to rural electrification
has been that of financing distribution networks in rural areas close to
existing lines. It does not finance household wiring or connection fees.
ELETROBRAS provides 50-80% of the cost of individual rural electrification
projects (the overall average for 1976 was 58%), with the rest being supplied
by the utilities. ELETROBRAS’ loan terms are 15 years, including 5 years

grace, and 12% interest on the principal (which is not subject to monetary
correction). '

1.30 About 17,000 rural customers (defined as rural cooperatives, or
agricultural or agro-industrial producers) were connected in 1976 through
ELETROBRAS-assisted programs, with a total cost of about US$40million. Of these
new customers, 5826 were located in the Southeastern region and 7856 in the
Southern region. Over the period 1978-1980, ELETROBRAS expects to participate
in projects costing a total of about US$540 million, or close to half of the
total planned investments for distribution and connect about 200,000 rural
consumers. About 1% of these connections would be in the North, 15% in the
Northeast, 50% in the Southeast, 29% in the South and 5% in the Center West.

Sector Investment Program

1.31 Powver sector investments for 1971-75 (actual) and for 1976-80
(projected) are shown as follows:
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(in 10%Cr$ - mid-1975 prices)

1971-1975 1976-1980

%4 of % of

Crs$ Total Cr$ Total

Generation 46,267 56 78,373 53
Transmission 20,339 25 44,579 30
Distribution 10,596 13 15,537 11
Administration 4,888 6 8,839 6
Total 82,090 100 a‘147’328y~i 100

1.32 An increasing proportion of investments are being carried out at the

federa% level, through ELETROBRAS and its subsidiaries, as illustrated below
(in 10°Cr$ at mid-1975 prices).

1970 (actual) 1975 (actual) 1980
Entity Ccr$ % Cr$ % Cr$ %
Federal level 2,954 31 8,903 42 15,516 64
State level 5,662 59 10,085 48 5,780 24
Others 944 10 2,012 10 2,870 12
Total 9,560 100 21,000 100 24,166 100
Sector Manpower
1.33 In general, the sector is well staffed with qualified persons in

responsible positions. 126,638 persons were employed in the sector at the

end of 1976, of which 67,893 (547) were in the Southeastern region and 22,641
(18%) in the Southern region. Training and development of the staff, at all
levels, is accomplished by ELETROBRAS and the utilities in 27 training centers.
About USS$1l2 million were spent to train 41,000 people (327 of the total
employees of the sector) in 1976. The training programs have been judged by
the Bank to be comprehensive, well-managed and effective. Through a US$15.4
million program (of which US$4.3 million is being financed by the Bank under
Loan 1343-BR), ELETROBRAS expects to meet the advanced, specialized training
requirements of the sector during the next four years.

Constraints on Sector Development

1.34 There are no organizational constraints that might impede sector
development. The high level of investment required in the power sector,
about 8 to 9% of gross capital formation, and the Government’s present policy
of limiting public sector investment as a part of its program to control
inflation, may result in insufficient availability of funds in the future.
The proposed master plan (para. 2.09) should reveal any problems in this area
in time for corrective action to be taken.
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1.35 The Government has been moving away from the previous automatic
reinvestment in the power sector of funds generated by the sector. A growing
proportion of sector funds are now channelled through the National Development
Fund (NDF). The NDF mechanism is potentially effective in assisting the
Federal Government to exercise control over sectoral investment programs.
However, for the power sector, the NDF implies a curtailment of ELETROBRAS®
role in allocating resources. Since the sector’s net cash generation is
unlikely to exceed its minimum net financial requirements (at least through
completion of Itaipu in the late 1980s), NDF’s intervention may simply result
in additional administrative complications. Any constraints for the power
sector, however, are likely to be offset by the benefits obtained in the
economy as a whole as a result of the discipline associated with NDF review
of investments.

1.36 More serious constraints could originate in the long run from the
inability of key utilities (including CEMIG, one of the beneficiaries of the
proposed project) to generate sufficient funds internally to make a reasonable
contribution to the financing of their expansion programs. This concern has
prompted DNAEE to undertake a review of sector financial requirements and

the adequacy of tariff levels. This study IB™tUrrently-under way; together
with a review of tariff structure previously agreed with the Bank (para. 1.24).
DNAEE intends to present the resuits of its review (including a financial

forecast for the sector as- a whole through 1985) to the Bank by December 30,
1979.
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CHAPTER 2

THE BORROWER AND THE BENEFICIARIES

The Borrower

2.01 The borrower is ELETROBRAS (paras. l.14, 1.16), an open stock
corporation established in 1961 and almost entirely (99.6% as of December
31, 1976) owned by the Federal Government.

2,02 ELETROBRAS acts as the Government’s financing agency for the electric
power sector in Brazil and may be compared to a development bank in allocat-
ing and channelling the funds necessary to support the sector’s growth. It
channels funds to various parts of the sector by means of loans, investment in
additional shares of common stock of the recipients and direct grants. In
allocating funds, ELETROBRAS maintains tight financial and technical control
and borrowers are required to present detailed financial and engineering
information on any project for which financing is sought.

2.03 ELETROBRAS’ role in the project consists of coordinating its devel-
opment locally, and serving as a channel for on-lending the proceeds of the
proposed Bank loan to the beneficiaries. ELETROBRAS has also agreed to review
on a regular basis progress of the project during construction and start of
operations and on the beneficiaries' performance and submit reports to the
Bank every six months. ELETROBRAS would provide part of the local currency
financing for the project through its normal loan and equity channels.

2.04 The proposed Bank loan of US$S130 million is not large in relation

to ELETROBRAS® total gross assets, which at year-end 1976 amounted to about
Cr$67 billion (US$5.4 billion). Since the financial appraisal shows that

the beneficiaries will be in a generally sound condition and should not
encounter difficulty in servicing their portion of the proposed loan, it was

not considered necessary, as under loan 1300-BR, to conduct an appraisal of
ELETROBRAS " future finances. ELETROBRAS’ financial statements are summarized

in Annex A. As shown therein, ELETROBRAS® outstanding capital amounted to Cr$22
billion at year-end 1976, Its resources consist of net internal cash generation
(dividends received, interest on its loan portfolio, loan amortization receipts
and miscellaneous other income, less debt service and less net dividend payments)
which in the period 1971-76 averaged 34% of total resources; sole tax (para.
1.21), 8%; reversion reserve (para. 1.21), 22%; compulsory loans (para. 1l.21),
21%; federal budgetary appropriations, 3%; and borrowings, 12%. Outstanding long
term borrowings (45% of long-term capitalization) at year-end 1976 totalled Cr$
28.3 billion (about US$2.3 billion equivalent), of which 407 was in the form

of debentures arising from the compulsory loans, 29% represented reversion
accruals to the Federal Government, 20% came from foreign borrowings (IDB,
bilateral agencies, commercial banks and utility holding companies) and 11%

from domestic loans. ELETROBRAS’ large and growing sources of funds constitute
a broad base for expanding its borrowings, and it is becoming increasingly
active in foreign financial markets.
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2.05 ELETROBRAS is managed by a Board and an Executive Directorate. The
Board is composed of a Chairman appointed by the President of the Republic,
five Directors and two to four Advisers appointed by the Shareholders’General
Assembly for a three-year term, and two Advisers appointed by those share-
holders which are also legal entities. The Executive Directorate is composed
of the Chairman and five Directors. The Board has been entrusted with the
responsibility for devising fundamental policies. The Executive Directorate
has all top-level management functions according to the Board’s general guide-
lines.

2.06 In its role as the planning and coordinating agency for the electric
power sector, ELETROBRAS is responsible for carrying out the policy established
by the MME for. the sector’s long-term development. In this role ELETROBRAS is
also involved in coordinating regional development plans and undertaking
studies for joint development projects with neighboring countries.

2.07 In establishing development plans ELETROBRAS relies principally

on five-year budgets which it prepares in conjunction with other sector
entities. These budgets have the purpose of assisting ELETROBRAS and the
Government in selecting those projects which will meet projected power demand
and in providing adequate financial support. The budgets are updated and
revised annually; however ELETROBRAS has not been entirely successful in this
function and the 1976~1981 budget was not issued until December 1977.

2,08 ELETROBRAS has built up a large, competent organization with a staff
of about 1,600. Through the leverage obtained from its financing role,
ELETROBRAS has been able to supervise operations of the utilities for economical
and orderly sector growth. Among its coordinating respon31b111t1es, ELETROBRAS
assists in the transfer of hydroelectric power among the country’s regions to
minimize operation of thermal pIénts, and will gradually increase its involve-
ment in power allocation between utilities as the national grid system becomes
fully developed by the mid-eighties.

2.09 With the expected completion of the interconmnection of the South,
Southeast, North and Northeast in the early-eighties, inter-regional transfers
would take place throughout almost the entire country. This requires that

the development of the country’s power sources and the system expansion plans
be based on an integrated perspective of the country’s long-term power require-
ments and available power resources. Such an overall country analysis would
enable power sector expansion plans to be based on the least cost alternative
program. Moreover, such an analysis should examine a 20 to 25-~year horizon.
Present planning methods, while reasonably satisfactory for the relatively
short-term regional exercises conducted in the past (covering 1l years in the
case of the South-Southeast and 6 years in that of the Northeast) are not
suitable to meet the need outlined above. The Bank has offered to assist
ELETROBRAS in developing improved planning methods. ELETROBRAS has indicated
that by December 31, 1979 it will prepare a master plan for power sector
expansion for the whole country through the year 2000. ELETROBRAS would ex-
change views with the Bank regarding the methodology, scope of work and terms
of reference to be followed in such planning and would make available the plan
to the Bank as and when needed in support of the appraisal of future power
projects in Brazil.
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The Beneficiaries

Centrais Eletricas de Minas Gerais S. A. (CEMIG)

2,10 CEMIG was created on May 22, 1952 and is governed by Minas Gerais
State Law No. 828 of December 14, 1951, CEMIG is managed by its ten member-
Board elected by the Shareholders’ meeting for a 3 year period. The Executive
Directorate, composed of seven directors, is appointed by the Shareholders’
Meeting for a 3 year period; the meeting also chooses from among the Executive
Directors, one President and two Vice Presidents. The President is the Chief
Executive Officer. The organizational structure shown in Annex B, C-1 is well
designed and the company is capably staffed. CEMIG’s staff numbers 8600 and
staff relations are good. The utility serves 1.l million customers (about 131
customers per employee which is adequate considering the characteristics of

its service area). CEMIG's paid in capital as of December 31, 1976 amounted to
Cr$4.1 billion of which 687 was owned by the State of Minas Gerais, 167% by
ELETROBRAS and 16% by others (mostly private shareholders).

2.11 CEMIG has received four previous Bank loans for a total of US$142.9
million equivalent. The first three projects have been completed; the two

most important of these, the Jaguara and the Volta Grande hydroelectric schemes,
for which the Bank made loans in 1966 and 1968, were completed 5-1/2 years and
nine months, respectively, later than the appraisal estimate, with cost over-
runs amounting to US$61.4 million equivalent (68% of appraisal estimate) and
US$123.6 million equivalent (130% of appraisal estimate), respectively. The

cost overruns were due to local and foreign costs higher than expected at
appraisal which resulted from foundation problems, inflation and increasing

lag between rising local construction costs and exchange rate readjustments.

The fourth (the 1,000 MW Sdo Simao hydroelectric project, financed under loan
829~BR of June 14, 1972) is well advanced and the first units have started oper-
ation about three months before the date estimated at the time of appraisal.
Costs, now estimated at about US$750 million, are about 907 over the appraisal
estimate of US$396 million, due mostly to higher than expected inflation,
although changes in the number and size of the units and more excavation than
expected have also contributed to the overrun. The overruns did not affect the
feasibility of the projects as fuel prices increased even more than the projects.

2.12 CEMIG has established a fully owned subsidiary - Eletrificagao Rural
de Minas Gerais, S. A. (ERMIG) with a paid-in capital, as of the end of 1976, of
Cr$ 80.4 million. Its purpose is to build rural electrification facilities
financed by state rural cooperatives and other rural customers; once the
facilities are built, operating responsibilities are sometimes entrusted to
ERMIG under contracts with the cooperatives.

Training

2.13 CEMIG maintains a training center considered as one of the best in
the Latin American and Caribbean region. It provides training in the areas

of operation and maintenance of electrical systems to medium-level technical
personnel of CEMIG’s own staff and to staff from other Brazilian electricity
companies. CEMIG's annual training expenditures amounted to Cr$ 21 milliom in
1976, 3.5% of annual gross payroll.
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Management Systems

2.14 CEMIG has very sophisticated financial systems for planning and
budgeting purposes. Annual budgets are prepared by the Financial Planning
Department which puts together all budgets and financial forecasts and pro-
jections, all of which are updated periodically. Management reports are
satisfactory.

Accounting and Audit

2,15 CEMIG’s accounting system is satisfactory and well suited to the
utility’s needs. Internal control functions are vested in the Internal Audit
Department which reports to the Financial Director. This arrangement, while
unusual, functions very well for CEMIG. Internal Audit carries out an adequate
program of financial and operational audits and follow-up on past recommenda-
tions.

2,16 CEMIG employs as its external auditors the international accounting
firm Arthur Andersen and Co., which is acceptable to the Bank. In additionm,
the Fiscal Council, appointed by the Shareholders’ Meeting, carries out
external control duties in accordance with Brazilian legislation.

Billings and Collections

2,17 CEMIG’s billings are carried out by its data processing system, and
collections by the banking system. In case of non-payment, the service is
suspended between 15 and 30 days after due date; the suspension is triggered
by a control system which signals the date at which suspension of service
becomes economical; actual enforcement is very good.

Risk Management

2,18 CEMIG’s assets have been insured against most common risks such as
fire, accident and civil liability, in accordance with accepted public utility
practices. Insurance is well administered.

Centrais Eletricas de Santa Catarina S.A. (CELESC)

2,19 CELESC was created on December 9, 1955, by Santa Catarina State
Decree No. 22. The company is managed by the General Assembly which appoints,
for a four year period, a Directorate composed of a President and four
Directors and which is in charge of the day-to-day management functions;
responsibility for objectives, policies, organization and direction of the
company is vested in the President. CELESC has about 3900 employees and
serves about 420,000 customers (a ratio of 107 customers per employee which is
adequate considering the characteristics of its service area).

2,20 The organizational structure (shown in Annex B, C-2) is well designed.
However, the company lacks effective coordination between departments and has
agreed to engage satisfactory consultants, under terms of reference acceptable
to the Bank, to make recommendations by June 30, 1979, for improving coordi-
nation as well as reporting, budgeting (para. 2.23), auditing, accounting (para
2.24) and assisting in training (para. 2.22). CELESC has agreed to present to
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the Bank by June 30, 1979 the consultants’ recommendations and CELESC’s proposal
for their implementation. CELESC should implement such of its consultant’s
recommendations as shall be acceptable to the Bank and to CELESC in accordance
with a timetable to be agreed with the Bank. The engagement of these consult-
ants is a condition of disbursement of CELESC’s portion of the loan.

2.21 CELESC’s paid-in capital as of December 31, 1976 amounted to Cr$617
million of which 80% was owned by the Government of the .State of Santa Catarina
and its agencies, 14% by ELETROBRAS, 3% by the municipalities and 3% by private
shareholders.

Training

2.22 CELESC maintains a training center for technical personnel in
operation and maintenance of electrical systems; it also provides training
for similar personnel from other Brazilian electricity companies. It has
recently lost several key members of its professional staff and is actively
recruiting new staff. It has, however, been forced to assign to these new
staff members responsibilities beyond their capabilities. It has agreed

to prepare with the assistance of the consultants mentioned in para. 2.20,
by June 30, 1979, a training program for its professional staff to enable it
to adequately carry out its tasks, and to implement such program as agreed
with the Bank.

Management Systems

2.23 CELESC’s management systems are weak. An annual operating budgeting
system has recently been designed and is in the process of implementation;
although the system design appears adequate for the company’s needs, its
operation lacks the necessary basic managerial orientation. Financial fore-
casts and projections are prepared without much regard for coordination among
the various areas that should be involved in the process. CELESC’s reporting
system is weak and top management is inadequately apprised of developments in
most areas. To at least partly compensate for this deficiency and mainly to
improve communications, management has recently started a program of executive
meetings at various levels. The organizational consultants to be contracted
are also expected to make recommendations regarding the reporting system and
budgeting controls,

Accounting and Audit

2.24 Accounting is discharged without the proper coordination with the
needs of other departments of the utility and without the required knowledge
of existing sector rules and regulations. Internal audit, which reports
directly to the President of the company, is weak. The organizational
consultants to be contracted should also make recommendations regarding
accounting and auditing. The external auditors’ report on internal control
points to a large number of trouble spots, some at the policy level. CELESC’s
accounts have been audited by the firm of independent accountants MABAL, which
are acceptable to the Bank, and, in addition, in accordance with Brazilian
legislation, external control duties are carried out by the Fiscal Council,
appointed by the Shareholders’ Meeting.
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Billing and Collections

2.25 CELESC’s procedures in this area are appropriate to the utility’s
needs; reporting on billings and collections is adequate. Collection is
carried out through the banking system.

Risk Management

2.26 CELESC has insured its assets against most common risks such as
fire, accident and civil liability, in accordance with accepted public utility
practices. Insurance is well administered.

Espirito Santo Centrais Eletricas S.A. (ESCELSA)

2,27 ESCELSA was created in July 1, 1968, by merger of Companhia Central
Brasileira de Forga Eletrica (CCBFE), previously acquired by ELETROBRAS from
American Foreign Power, with Espirito Santo Centrais Eletricas S.A. - ESCELSA,
the state-owned utility. The company is managed by a Board of Directors
appointed for a 3 year period by the Shareholders’ Assembly; the Board is
composed of a President and five Directors who are in charge of the day-to-day
operations of the company. ESCELSA has about 1800 employees and serves 174,000
customers (87 customers per employee which is adequate considering the charac-
teristics of its service area).

2.28 The organizational structure (shown in Annex B, C-3) is well designed.
However, the company lacks effective coordination between departments and

would engage satisfactory consultants, under terms of reference acceptable

to the Bank to make recommendations by June 30, 1979, for improving coordi-
nation as well as budgeting (para. 2.31), accounting and auditing (Para. 2.32),
and assisting in training (para. 2.30). ESCELSA has agreed to present to the
Bank by June 30, 1979 the consultants recommendations and ESCELSA’s proposal for
their implementation. ESCELSA should implement such of its consultant’s recom-
mendations as shall be acceptable to the Bank and to ESCELSA in accordance with
a timetable to be agreed with the Bank. The engagement of these consultants is
a condition of disbursement of ESCELSA’s portion of the loan.

2.29 ESCELSA’s paid in capital as of December 31, 1976, amounted to
Cr$488 million of which 92% were owned by ELETROBRAS, 6% by the Government
of the State of Espirito Santo, and 2% by the municipalities and other
minority shareholders.

Training

2.30 ESCELSA does not have a training center of its own but it provides,
internally as well as externally, courses in the technical and administrative
areas. It does not have enough qualified, experienced professional staff and
is actively recruiting new staff. It has, therefore, been forced to assign
to staff members responsibilities beyond their capabilities. It has agreed
to prepare with the assistance of the consultants mentioned in para. 2.28, by
June 30, 1979 a training program for its professional staff to enable it to
adequately carry out its tasks, and to implement such programs as agreed with
the Bank.
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Management Systems

2.31 Preparation and control of ESCELSA's annual budgets are entrusted to
the Economic-Financial Directorate. The budgeting system has been improved

over the last several years but further improvements are required. Financial
forecasting is new to ESCELSA and the company should improve its staff's knowledg
of the available techniques. The organization consultants should also make recor
mendations concerning budgeting and financial forecasting (para. 2.28).

Accounting and Audit

2,32 ESCELSAs Internal Auditor, who reports directly to the President,
is currently developing appropriate auditing programs and manuals. The
internal control report of the external auditors calls the attention to
deficiencies in the accounting and internal control systems and the organi-
zational consultants to be contracted should also make recommendations
regarding accounting and auditing (para. 2,28),

2.33 ESCELSA contracts the services of the independent external audit-

ing firm Boucinhas, Campos, Claro S/C Ltda., which are acceptable to the

Bank. In addition, because of the Federal Government’s interests (through
ELETROBRAS) in ESCELSA, the Tribunal de Contas da Uniao of the Ministry of
Mines and Energy carries out periodic audits of ESCELSA”s accounts. The

Fiscal Council appointed by the Shareholders' Meeting, also carries out external
control duties in accordance with Brazilian legislation.

Billings and Collections

2,34 ESCELSA s billings and collections seem very efficient since the
company has less than 40 days® billings outstanding. Some of the meters
are read by an outside company; collections are carried out through the
banking system. After ten days’ delay in payment of bills, ESCELSA starts
charging penalty interest.

Risk Management

2.35 ESCELSA insures its assets against most common risks such as fire,
accident and civil liability, in accordance with accepted public utility
practices. The utility hires the risk management consulting services of
Servicos Tecnicos de Levantamento e Inspegao Ltda (SERTEC), a privately-owned
consulting company. In accordance with Brazilian Government practices,
ESCELSA insures its assets with the insurance company designated annually, by
drawing, by the Instituto do Reaseguros do Brasil (IRB), the Brazilian Govern-
ment agency which regulates insurance.
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CHAPTER 3

THE MARKET AND THE MEANS TO MEET IT

Historical Market

3.01 Public~service electricity consumption in the areas served by CEMIG,
CELESC and ESCELSA grew at an average annual rate of about 14, 23 and 22%,
respectively, during the period 1972-1976. The growth in the average consump-
tion per customer was about 6, 1l and 7% and in the number of customers, about
8, 12 and 14%. As may be seen in Table 3-1, the power market of all three
companies has been increasingly dominated by the industrial market (76, 59 and
67% of all sales to the ultimate consumers in 1976, up from 72, 52 and 61% in
1972).

The Forecast

3.02 The forecast of energy sales to the industrial sector is based on a
detailed analysis made by the companies and reviewed by ELETROBRAS, regarding
the status of implementation of major industrial projects. In most cases,
these major industries commit themselves contractually to purchase energy by
a certain date, or pay demand charges even if their need for power is post-
poned. The utilities’ analyses cover both these firmly committed loads and
other, generally smaller prospective customers. All three companies update
their analyses periodically and generally keep abreast of events which may
affect their forecasts. The lesser industries as well as the residential,
rural and commercial sectors have been forecast on the basis of the recent
trends. The resulting forecasts (Table 3-1) indicate that the three power
markets will maintain high average growth rates through the project con=-
struction period. The average annual rate of growth of sales from 1976 to
1982 is forecast to be 16.5% for CEMIG, 17.3% for CELESC and 29% for ESCELSA.

3.03 The 1978-1981 construction program of the three beneficiaries, of
which the project is part, would be instrumental in increasing both the
absolute and relative numbers of households served with public service elec-
tricity. It is expected that the emphasis placed on connecting low income
consumers (see para. 4.07) will contribute to achieving this goal (See Annex B,
T-2). :

The Energy and Capacity Balance

3.04 The requirements for electricity generation by the beneficiaries and
energy purchases by them from FURNAS and ELETROSUL, the regional bulk-suppliers,
have been forecast under the assumption that the beneficiaries would be able

to maintain their losses and unaccounted-for usage of electricity at their
present value of about 9% or less. The three utilities would be capable of
meeting their energy and power requirements on the basis of their own plants
plus purchases from FURNAS or ELETROSUL under average hydrological conditions
(see Annex B, T-3 and T-4). Both bulk suppliers are aware of the projected
demands by their customers and are willing to enter into contractual arrange-
ments to supply their requirements, However, the capacity of FURNAS and
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ELETROSUL to meet their contractual commitments or of the utilities to increase
their purchases from these suppliers or neighboring utilities depends upon

the combined behavior of the system which serves the Southern and Southeastern
region of the country and which are expected to be fully interconnected by

1981. It is therefore necessary to analyze the system’s requirements and avail-
abilities as a whole. ELETROBRAS, jointly with all of the utilities operating
in the region, performed this analysis (see Annex B, T-5) in early 1977 on the
basis of late 1976 projections. 1In the case of CEMIG, CELESC and ESCELSA, these
are between 11 and 15% higher than those resulting from the present forecast
(Table 3-1). It may be seen that if generating stations now under construction
are not unreasonably delayed, the system will, in general, be capable of supply-
ing the requirements throughout the project construction period even under ad-
verse hydrological conditions. It may also be seen that if Itaipu and/or the
next unit at Angra are delayed and if adverse hydrological conditions occur in
1982 or 1983, there may be curtailments in the supply. This analysis, however,
is somewhat outdated as after these studies were carried out, a new, lower energy
requirements forecast has been prepared and the installation program for new
generating units has changed (i.e., CEMIG now plans to install Nova Ponte and
Igarapava - para. 4.03 - and Salto da Divisa and Itapebi have been postponed
beyond 1987). ELETROBRAS is currently making a new analysis based on the revised
forecast and program. ELETROBRAS and the utilities normally review and update
these studies every year and are thus likely to anticipate the possible conse-
quences of a coincidence of delays and adverse hydrological conditions so that
they may mitigate the effects of such occurrences.
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TABLE 3-1

Actual and Forecast Power Market

ACTYLL (Bst.) _ i 3 AVERAGE GROWTE (%)
1577 1973 75 1575 1976 1977 1578 1979 1981 1582 19760972 168771976
T. samis (cHa) % 2. 2 5 2 & A & * & &
CEMIG: .
e i 697.2 13.0 7505 13.0 818.5 12k 9028 118 10385 L6 11870 1.3 1315.3 10.7 k530 2.9 1599k 9.3 1z 8.7 1oug 8.5 10.5 10.5
Commereisal? 661.9 12.6 717.1 2.4 829.2  12.4 999,8 2.1 1027.1 1}.5_ 1088.1 Q, 1232,6 },0-’0 1395.1 9.5 15478 R9.O 170k,3 8.5 1809 8.1 11.6 10.0
Inasgfoyial 3790.0 72,1 b2o7.c 7.7 486B.o 737 5686.3 7.5 &762.9 5.6 7932 T6.4 9512,7 77.% 11580.0 79.0 1371z 80.1 162985 6L.3 1pi37,5 B0 15.6 17.8
Rural® 39.7 0.7 45,1 0.8 51,7 o8  s7.h o8 sh3  C6 70.0 0.6 75,9 0.6 87,5 0.6 10,1 0.6 1368 0.6 1343 0.6 9.4 16.5
Other 66.6 1.3 64.0 1.1 _35.9 0.5 _€61.5 0.8 50,6 _ 0.7  105.3 _1.2 157.9 _1.3 W&8 1.0 68,3 _ 1.0 a80.2 _0.% 456,38/ 2.b 8.0 %5.0
Tatal to vse 53558 100.0  5793.7 100.0 3h03.3 100.0 (62B.5 100.0 Bok3.k T00.0 10384.6 1000 1250k} 100.0 14883.5100.0 T71eG.5 100.0 20032.% 10C.0 22567.5 100.0 1.5 16.5
Other wtilities 9.6 118.3 184,2 210.2 236,3 277.0 791.7 3hh. 1350.5 1153.9 613.3
TOTAL 5352.0 5902.0 6787.5 7839.0 9179.7 10661.6 13006.1 15907.9 18489, 3 P1186.3 23181.2
CELESC: .
Feetieatial 161.1 21.3 %2 20,7 222.9 19,2 255.3 8.4 288,8 16,2 339,3 16,1 3gh,6 15.7 hsg0 5.6 5351 15.5 603.2  15.6 726,k 15.9 15.7 16.5
Commercial 9.7 17 ily.bh o 12,7 140.5  12.0  172.1 12.3 197.3 1.1 2ho,2 itk 2788 1.1 3194 10.8  36h,0 10,6 413.4 10.4  L63.8 10.1 19.5 15.5
Tndusiyial 3.1 5:.3 ko5,2 sShE 0 E7ME 578 8o7.2 5¢.0 1046,2  58.9 1248.9 9.1 150k.7  59.5 1780.1 €C.% 20934 60.8 2431.1 61.0 279h.9 6L.0 27’6 17'8
Rurall 15.0 12,0 15.6 1.7 21.0 L8 30 2.2 9L.8 5.2 118,5 5.6 6.7 5.8 179,z 6.1 216.5 6.3 255.% 6.5 307.7 6.7 26.7 22'5
NI 77 116 93.p 10.3 1076 0.2 130.2 9.3 152,6 _ 8.6 166.3 _7.8 188.2 _7.5 211.0 _ 7.1 2%.9 _ 6.8 260.5 _6.5 287.2 6.3 16.0 1.2
Total to users 754.6 100.0 “907.6 100.0 1i6G.6¢ 100.0 1395.8 1C0.0 1776.,7 100.0 P113,2 100.0 2513,C 100.0 ZgF[7 100.0 304375 100.0 3gh7.4 100.0 %5Ky,5 I00.0 23.1 T 173
Other utilities 3.1 gh.1 107.2 126.6 10L.2 118.8 136.7 155.4 1748 198,5 2247 ’
. TOTAL 7577 TO00L.7 1273.8 T502.5 —B77.9 2232.0 2497 3104.1 3618.7 TI85.1 LBk, 7
FSCRISA:
Fesidential 77.9 182 91,9 15.1  105.8 1 1235 k8 367 153 1583 111 w802 G 20500 81 @333 7.7 2656 6.6 3oel 7.1 7.1 12.8
Commercial 2,6 9.9 5.1 8.4 611 8.2 74,8 9.0 84,8 8.9 1020 7.1 1207 5.3 k2,7 5.6 188,9 5.6 1998 5.9 236.m 5.5 18.8 18.6
Tadugtyial 260,1 60.6 413.3 7.8  520.1 ©9.5 558,5 67.1  642.3 A7.0 1075.7 (5.1 1505.6 78.6 206k,5 OL.4 oh7hn 8.9 ai7h6 784 3p78.4 772 25.4 32.7
Bl 1k 0.3 .7 8.3 2.9 0.k 3.9 0.5 5.5 0.6 5.8 G 7.2 ok 5.9 04 110 O i3 0.3 T 47,1 Ok 450.8 21.0
dther & 47,2 1.0 51,6 _ 8.4 8.7 _ 7.8 71.6 .6 78.8 _ 8.2 9.2 _ 6.3 102,3 5.3 _115,9 _ 4.5 13,7 Ok  397,3¥ 9.8 uil.7 _ 9.8 1
_il.0 8.4 7 &b 23 - 3.7 L3.5
Total to users ¥55.2 106.0 609.6 100.0 74B.6 100.0 8323 100.0 958.1 100,60 TW3IZ.0 100.0 1516.0100.0 PEH37.0 100,60 F018.0 1C0.0 THo5L.0 100.0 TEEg.o 100.0 22,2 23.0
Other utilities 32.6 30.1 28,3 35.7 48.3 5.0 73.0 89.0 108,90 131.0 157.0
TOTAT, T8 639.7 76,9 68,0 1006, i1, 1989.0 2626.0 3127.0 5.0 £466.0
II. CUSTIOMER: (average)
CEMIG:
Residentlial 6210k 665396 710696 78212 BE732 950351 1035700 1123772 1213536 1304964 1 6 8. .
Commercial®/ 828&3 89357 sz 155045 113232 124000 134353 14h960 ?55325 %66905 %2;;32 8.§ gg
Industrial 10898 11740 13089 15142 17287 19348 21489 23689 2593k 27780 29752 9.5 2.5
Rural 23%7 ?6&22 293é;7 1668& 12822 19460 23117 9723;9 31796 347190 36621 -g.o 4.0
Other 9383 L9 1608k 1077 10861 11272 11779 12340 12046 13849 lh%g_; .0 .3
TOTAL TH789L 802952 B5766S 931853 1025775 TIoh431 1220438 1331930 T 0077 1547 1656867 8.2 g.z
CEIESC:
Residentiaﬁ/ 185781 205722 228520 o51hh7 277831 313062 3h7oko 387695 Lazsgt 479570 533705 10.8 11.5
Commereie. 25785 30231 34737 37934 40801 hg729 6456 65522 73693 83564 Sh 3kl 12.1 15.0
Tndustzlal 3521 3869 k729 5191 3779 7005 7952 9229 10380 11771 14683 13.5 16,7
Rural®/ 17582 20675 28641 IMI56 3811 46000 52224 60638 68015 77336 86592 21,8 Uh,5
Other 3093 3260 3525 3861 h172 5040 5702 6594 7397 8360 10381 7.8 16.6
TOTAL 235762 283757 300112 332789 36655 L20836 L70PTh 529678 592277 660551 739705 11.9 12.3
TSCELSA:
Eesident ia%J 80374 96739 105527 118127 135753 héhn3 161115 177227 JRE NS 21Liks 235889 k.o 9.6
Commereial- 10225 12666 13830 15281 17288 18844 20749 2p8L7 25158 27702 30472 k.2 9.9
Industzial 1591 2186 2529 2888 3336 3yhe L5hg 5049 6057 6961 8028 20.7 15.8
Rurs.; 22 582 e 943 1887 2358 2047 3684 L6os 5756 7195 73.8 25.0
Other 1h37 1666 1935 2010 226k 2636 2979 3376 3837 4363 Lo31 12,1 13.9
TOTAL 93859 113939 125563 137249 160528 174203 192339 212383 23R507 25927 286515 4 10.1
111. Average use (kWh/customer - year)
Kegidential:
CEMIG 1123 1128 1152 1147 1197 1243 1270 1293 1318 1343 1370 1.6 2,3
CRLESC 867 915 975 1015 1039 1084 113h 1184 1237 1300 1361 k& b6
. Escg A 969 950 1003 1063 1081 1081 1118 1157 1166 1°39 1282 2.8 2.9
A1l Customer
CEMIG 7027 7203 7700 B160 8119 9235 1002Y4 11009 118Gk 12943 13621 5.6 7.8
CEIESC 3173 3k51 3887 4195 4695 5021 534k 3567 5814 5992 €192 10.8 L8
ESCELSA hg72 5355 6013 607 5968 8220 9962 11445 17668 15626 1829 A4 6.9

a/ This classification includes consumption by commercial customers, street lighting, government offices and small water suppliers.

This classification includes consumption by street lighting and government offices.
Excluding sales to other utilities.
Proposed electric traction starts.

felo 17|
———

After 1976 the rural classification refers only to custamers engaged In agro-industrial activities or to rural cooperatives.
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CHAPTER 4
PROGRAM AND PROJECT

Background and Objectives

4,01 CEMIG, CELESC and ESCELSA are faced with a prospective rapid growth
in electricity demands in their respective service areas. Their construction
program through 1981, of which the project is part, proposes to provide the
facilities required to serve the anticipated loads, mostly related to indus-
trial growth. Failure to provide these facilities would lead to excessively
costly curtailments of supply or installation of fuel-based captive generation.
The program would also be instrumental in making public service electricity
available to low-income customers and for rural electrification.

Generation

4,02 Of the three project beneficiaries, only CEMIG has a program for
installing generating facilities. The program to be executed during the
project construction period has, for the most part, been carefully studied
by CEMIG and has been properly coordinated with ELETROBRAS and neighboring
utilities to ensure that the soon to be intercommnected system is expanded
and operated in an optimum manner. CEMIG’s program through 1981 includes
the completion, in 1979, of the first phase (1800 MW) of the S¥c Simdo
hydro station (partially financed by Loan 829-BR) and the start of construc-
tion of the 1,000 MW Emborcagdo hydro stationm (partially financed by IDB),
the first units of which are expected to be commissioned by late 1981.

4,03 CEMIG’s program also includes the start of construction of hydro
stations at Igarapava (150 MW) and Nova Ponte (320 MW), to be commissioned by
1983. However, CEMIG is now considering deferring their commissioning until
about 1987 or 1988. CEMIG has not yet demonstrated that capacity additioms
of this magnitude would be the least cost solution to the problem of adding
capacity to the interconnected system, either in 1983 or in the latter dates.
The Bank would have an opportunity to review the justification of Igarapava
and Nova Ponte under the limitation on major expansion projects (para. 5.09).

Transmission

4.04 The proposed expansion plans for transmission lines and substations
would allow the utilities to transmit the energy to be generated by existing
and future plants to meet their anticipated load growth without reducing the

" quality of their services. Between the beginning of 1978 and the end of 1981,
CEMIG is expected to increase the total length of its lines (34.5 kV to 500
kV) from about 12,500 km to 16,700 km and its substation capacity from about
7,000 MVA to about 12,600 MVA; CELESC would increase its lines (34.5 to 138
kV) from about 2,900 km to 3,500 km and its substation capacity from about 800
MVA to about 1,600 MVA while ESCELSA would increase its lines (34.5 to 138 kV)
from 1,700 km to about 1,940 km and its substation capacity from about 275
MVA to 440 MVA,
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4,05
are the following:

Transmission Lines

CEMIG:

Sao Simdo-Usina Jaguara: 500 kV, 350 km
Jaguara=-Neves: 500 kV, 350 km
Neves-Ipatinga III1: 500 kV, 185 km

Sdo Simdo-Agua Vermelha: 500 kV, 95 km
Itumbiara-Jaguara: 500 kV, 300 km
Emborcagao~Neves: 500 kV, 455 km
Neves-Terminal Sul: 500 kV, 120 km
Neves-SE Taquaril: 345 kV, 50 km
Taquaril-Barbacena-Juiz de Fora:
Tres Marias-Montes Claros: 345 kV, 50 km
Pogos de Caldas-Pouso Alegre II:
Barbacena~Liberdade: 345 kV, 100 km
Juiz de Fora-Liberdade: 345 kV, 100 km
Pouso Alegre-Tres Coracoes II:

CELESC:

Mafra~Canoinhas:
Blumenau-Ibirama: 138 kV, 58 km
Modelo-Sao Miquel: 138 kV, 58 km
Lages-Otacilio Costa: 138 kV, 40 km
Enseada de Brito~Trindade: 69 kV, 40 km

138 kV, 65 km

Otacilio-Ponte Alta II: 69 kV, 28 km
Xanxere-Chapeco: 69 kV, 35 km
Imbituba-Laguna: 69 kV, 29 km

ESCELSA:
Mascarenhas-Nova Venecia: 138 kv, 120 km
Branch Line to Marataizes: 138 kV, 25 km
Sao Mateus-Petro Canario: 69 kV, 40 km

Distribution

4.06

The most important lines and substations included in the program

Substations

500 kV, 1,400 MVA
500 kV, 1,000 MVA
500 kV, 800 MVA

Neves:
Terminal Sul:
Ipatinga III:

345 kV, 220 km

345 kV, 220 km

345 kV, 115 km

Rio do Sul:
Imbituba:
Trindade:
Trindade:

138 kV, 85 MVA
138 kV, 50 MVA
138 kV, 50 MVA
69 kV, 40 MVA

Ibes: 138 kV, 50 MVA
Vitoria: 138 kV, 50 MVA

The distribution expansion programs to be carried out by the utilities

during the period 1978-81 focus on the following objectives:

(a) providing adequate capacity at appropriate points of the
system for the expected increases in loads;

(b) ensuring the continued high reliability of service to all

customers; and



- 24 -

(c) expanding service to low-income and rural areas of the
respective states.,

In order to meet these objectives, the utilities’ programs include the follow-
ing items:

CEMIG CELESC ESCELSA
Increase Increase Increase
Over Over Over
Quantity Existing Quantity Existing Quantity Existing

Circuit km of

urban lines not

at 13 kV and below 10,000 37% 6,430 available 4,000 40%
MVA of distribution

transformers 866 57% 143 52% 84 52%
Meters 450,000 45% 226,000 54% 85,000 497
4,07 During the project construction period the utilities will give

emphasis to the connection of low income households, particularly to those

who at the present time have access to service by virtue of being near exist-
ing distribution lines but are not connected to the system. These prospective
customers can be connected with a minimum of investment. The three utilities
will be offering such consumers the financing, over a period of at least 18
montihs, of the hcusehold wiring and other items necessary for connection.

The monthly payments, which would include the cost of 30 kWh of

electricity, are not likely to exceed the equivalent of US$5.00 in CEMIG's
area, US$3.50 in CELESC’'s area and US$3.00 in ESCELSA's area. These amounts
are expected not to exceed 5% of the average total monthly household income of
the lower 40% income group in the respective states. On this basis, the utili-
ties expect to be able to connect between 1978 and 1981 a total of about 60,000
low income customers, of which, 30,000 would be CEMIG’s, 20,000 CELESC’s and
10,000 ESCELSA’s.

4,08 In addition to the expansion of the urban systems, the utilities

have on-going rural electrification projects being carried out with financial
assistance from ELETROBRAS (para. 1.29). These projects envisage the installa-
tion of about 25,700 circuit km of lines by CEMIG and 3,000 each by CELESC and
ESCELSA as well as the respective connection of about 15,000, 30,000 and 3,400
new rural customers, between 1978 and 1981, which are realistic goals.

Miscellaneous Iltems

4,09 The utilities” programs also includes purchase of laboratory, shop,
control, communication and transportation equipment.
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Program Costs

4.10 The investment costs of the 1978-1981 expansion program appear in
Table 4-1 and are summarized below.

10602§ 106US§

CEMIG:
Generation (including associated transmission) 13,235.1 922.3
Transmission system expansion 3,954.3 275.6
Rural electrification 1,600.7 109.2
Other distribution system expansion 2,863.7 201.9
General property 1,703.7 118.7
23,357.5 1,627.7
CELESC:
Generation - -
Transmission system expansion 972.0" 67.7
Rural electrification 292.7 20.4
Other distribution system expansion 1,484.7 103.5
General property 120.6- 8.4
2,870.0 200.0
ESCELSA:
Generation 12.5 0.9
Transmission system expansion 710.6 49.6
Rural electrification 293.5 20.5
Other distribution system expansion 845.5 58.8
General property 188.5 13.1

2,050.6 142.9

These costs (which do not include price contingencies) were estimated by
each utility on the basis of generally prevailing prices as of mid-1977 and
are considered reasonable by the Bank.

The Project

4.11 The project to be financed by the proposed loan consists of items
which:

(i) have been identified as of high priority;

(ii) are scheduled to be started not earlier than July 1, 1978,
and finished not later than December 31, 1981;

(iii) already have the required technical and economic
justification; and

(iv) are to be built at voltages no higher than 230 kV.
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The project will consequently be focused on the subtransmission-distribution
subsector. In the case of CEMIG, acquisition of communications and control
equipment will also be included. The subtransmission-distribution subsector
is characterized by special difficulties in the process of identification of
individual projects and therefore the beneficiaries have not obtained and are
not likely to obtain alternate financing on reasonable terms.

4,12 The individual project components are indicated in Annex B, T-6 and
are summarized below:

(i) Subtransmission

Lines (circuit-km) CEMIG CELESC ESCELSA Total
230 kV 14 - - 14
138 kV 779 329 172 1280
69 kV 159 270 58 487
34.5 kV - - 6 6

(ii) Substations (MVA)

230 kV /a - - -
138 kV 666 353 150 1169
69 kV 234 427 14 675
34,5 kV 5 - - /a 5

(iii) Distribution

The project includes the equivalent of about half of CEMIG’'s distri-
bution program, and CELESC’s and ESCELSA’s full four-year program.
CEMIG will have to arrange financing for the balance of its distri-
bution program by the end of 1979. The sources of this financing
would be identified in the proposed mid-1979 review of CEMIG’s
finances (para. 5.12). The distribution component of the project
includes the following:

CEMIG CELESC ESCELSA TOTAL
MVA of distribution transformers 433 143 84 660
Circuit km of urban lines _
(up to 13 kV) 5000 6430 4000 15430
kWh meters (thousands) 200 226 85 511

/a The planned improvements do not include capacity additions.
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The project cost estimate is summarized below; the estimated
annual expenditures appear in Table 4-2 while the detailed estimate is
shown in Annex B, T-6.
. cEMIC CELESC ESCELSA TOTAL _
N ) 10%rs  10%uss s 10%uss 10%rs  10%uss wces  10%ss
Subtransoission Lines: . s - e
3% kv - - - - 628 44 628 44
69 kv 43,638 3,041 138,661 9,663 13,320 928 195,619 13,632
138 kv 460,984 32,123 113,708 7,923 172,570 12,026 747,259 52,072
230 &V 25,860 1,809 - - - - 25,960 1,809
Substations: ) - .
3.5 v 2,518 S - - 13,321 928 16,839 1,173
69 xv 137,705 9,595 192,429 13,410 23,121 1,612 353,255 24,617
138 v 407,083 28,370 162,196 11,303 156,865 11,698 737,144 51,371
230w 17,838 1,243 - - - - - 17,838 1,241
Miscellanzous Irprovezents 97,022 6,761 - - - - 97,022 6,761
Piseribueien 613,100 £2,725 852,300 - 59,393 510,600 35,540 1,975,400 . 137,658
Miscellaneous Equipzent 87,591 6,104 38,000 2,648 25,000 1,742 150, 591 10,494
Total Direct Gosts 1,094,439 132,016 1,497,291 104,340 925,825 64,518 4,317,555 300,874
Physical Contingencies 187,043 13,035 120,165 12,555 151,788 10,577 518,996 3¢,167
Price Contingencies 575,679 40,117 453,589 31,609 260,998 18,188 1,290,266 29,914
TOTAL ESTIMATED COSTS 2,657,161 185,168 2,131,045 148,504 1,338,611 93,283 6,126,817 426,955
Of which: Porejgn 'costs \ 831,898 - 57,972 628,775. 43,817 402,503. 28,049 1,863,176 129,838
) 1,825,263 127,196 1,502,270 104,687 936,108 - 65,234 4,263,841 297,117

Local costs

The base costs were estimated by each utility on the basis of generally

prevailing prices as of mid-1977 and found reasonable by the Bank.

The

engineering and administration costs for the project as well as applicable
taxes and duties, estimated at about 10% of total base costs are included in

the base estimates.

.and ESCELSA (para. 4.l4) has been estimated on the basis of about 80 man—
months each at a cost of US$6,000 per man-month, excluding subsistence and
travel expenses and is included as part of the cost of the 138 kV facilities.
Physical contingencies have been estimated as 8 to 20%Z of the base estimates
of the individual components .of the program, depending on the status of the

engineering; the overall average is about 12%.
been calculated on the basis of assumed annual rates of inflation of 7.5% from

1977 to 1979 and 7% thereafter
87 thereafter for local costs,
were estimated on the basis of
Brazil which in the past, have

costs.

The proposed Bank loan

estimated foreign component of

The cost of consulting services to be required by CELESC

The price contingencies have

for foreign costs and 9% from 1977 to 1980 and
The latter
the projected construction cost indexes for
provided a suitable basis for estimating such

of US$130 million equivalent would finance the
the project, of which US$58.1, 43.8, and 28,1

million correspond to CEMIG, CELESC and ESCELSA, respectively.
of the project, together with the rest of the beneficiaries” programs would be
financed as detailed in para. 5.05.

assuming a constant exchange rate.

The remainder
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Implementation

4,14 The utilities’ own staff will carry out most of the necessary
engineering and supervision of construction for the project. This is accept-
able as the utilities have proven experience in similar works completed
recently or still under construction. However, CELESC and ESCELSA have staff
limitations and will require assistance for engineering and supervision of
construction for 138 kV facilities and have therefore agreed to employ
consultants satisfactory to the Bank for these purposes. In view of the
limited experience of these two utilities with international procurement,
consultants should also assist them in the preparation of the general contract
documents and evaluation procedures. It is most likely that these consultants
will be Brazilian consultants. The utilities’ staff personnel would install
the distribution equipment and build short distribution extensions. Local
contractors are expected to install substations and build all 230, 138 and 69
kV lines and major distribution lines.

4,15 The project implementation schedule envisages completion by December
31, 1981, which is reasonable. The detailed schedule (Annex B, T-7) would be
used to monitor progress during the project comstruction period.

Procurement

4,16 Procurement of the equipment to be financed by the Bank will be
through international competitive bidding (ICB) in accordance with the Bank’s
guidelines. Manufacturers of equipment financed by the proposed loan, whose
bids contain components manufactured in Brazil equal to at least 50% of the
value of the bid would be given a margin of preference of 15%, or the applicable
import duties, whichever is lower. Brazilian suppliers of the items included
in the project are reasonably competitive. Foreign cost estimates assume that:
(1) about US$130 million equivalent of equipment and materials will be acquired
through ICB in accordance with Bank guidelines, under the proposed loan; and
(ii) Brazilian suppliers would be awarded up to two-thirds of the value of

the contracts placed through such bidding.

4,17 Any equipment and materials to be used in the project which would
not be financed under the proposed loan, such as line supports and low voltage
equipment, will be procured locally under the beneficiaries’ normal procedures
as Brazilian legislation precludes ICB for items that can be produced locally
and that are not financed by long-term foreign loans. However, as noted above,
such locally produced items are reasonably competitive in price with imported
products and project cost should not increase significantly over the estimate
as a result of these restrictions.

Disbursement

\

4,18 Disbursements from the loan account would be made for 100% of
foreign expenditures for imported equipment and materials or the ex-factory
cost of locally manufactured equipment and materials. The following table
shows estimated loan disbursements, assuming loan effectiveness to be June 30,
1978:
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Estimated Loan Disbursements

in 106US$
IBRD Semester During Cumulative at End

Fiscal Year Ending Semester of Semester
1979: December 31, 1978 4 4

June 30, 1979 15 19
1980: December 31, 1979 22 41

June 30, 1980 29 70
1981: December 31, 1980 26 96

June 30, 1981 18 114
1982: December 31, 1981 11 125

June 30, 1982 5 ' 130

Disbursements will be fully documented. The closing date would be December 31,
1982 to allow for the payment of retentions.

Environment
4.19 The utilities intend to route their lines, most of which will be
overhead, and locate their substations so as to minimize their visual impact

in a manner consistent with economic and financial considerations.

Project Risks

4.20 The project faces no major risks, other than those resulting from

the relative weakness of two of the beneficiary utilities. The construction
schedule assumed for the project is reasonable and takes into consideration
normal engineering, administrative and construction procedures but it contains
no provision for unusual delays. CEMIG is not expected to have any difficulties
in meeting the schedules. However, timely completion of the project by CELESC
and ESCELSA will depend greatly on the appropriate use of consultants to assist
them with the 138 kV facilities and in the preparation of the contract docu-
ments for ICB. A condition of disbursement of the respective portion of the
loan for which CELESC and ESCELSA are the beneficiaries, is the hiring by

these utilities of consultants for those services on terms and conditiomns
acceptable to the Bank to minimize the risks of not meeting the schedule and/or
the project objectives.
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TABLE 4-1

1978-1981 Investment Program

CEMIG

Generation:
Sao Simao hydro station
Sao Simao transmission
Igarape steam plant
Emboracacao hydro station
Emboracacao transmission
Nova Ponte hydro station
Nova Ponte Transmission
Igarapeva hydro station
Igarapava transmission
Subtotal

IBRD Project:

Transmission system expansion

Distribution system expansion

Miscellaneous equipment
Subtotal

Rural electrification

Other transmission works

Other distribution works

oOther migc., equipment & general property

TOTAIE/

CELESC

IBRD Project:

Transmission system expansion

Distribution system expansion

Miscellaneous equipment
Subtotal

Rural electrification

Other transmission works

Other distribution works

Other misc. equipment & general property

TOTALE/

ESCELSA

. IBRD Project:
Transmission system expansion
Distribution system expansion & improvement
Miscellaneous equipment
Subtotal

Improvements in generation

Rural electrification

Other transmission works

Other distribution works

Other misc. equipment & general property

TOTALE/

3
10 cr$
1978 1979 1980 1681 _ TOTAL _
glly, 220 276,205 36,210 - 1,256,635
976,100 313,256 98,765 - 1,388,121
17,323 - - - 17,323
1,82k, 804 2,145,519 1,403,880 4h3, 058 5,817,261
128,238 388,202 6h2,032 661,159 1,819,631
8,541 267,664 1,033,121 849,185 2,158,511
- - 29,714 82,885 112,599
- ~ 51,367 578,514 629,881
- - 7,218 27,909 35,127
3,899,226 3, 390,846 3,302i3o7 2,642?710 13,235,089
13,058 343,539 491,359 ek, 19k 1,312,150
9ﬁ’355 lgzégzz 139,305 217,891 67%,052
99 1 1,500 31,153 96,27
113fh08 532:672 722216& 713,238 2,081,482
347,900 361,620 4k, 715 476,420 1,600,655
913,154 735,499 544,550 448,969 2,642,172
537,797 554,826 563,930 534, 1h2 2,190,695
587,180 750,017 162,199 108,006 1,607,ko2
6,398,665 6,325,480 5,709,865 4,923,485 23,357,495
30,130 146,210 261,150 242,340 679,830
13,158 244,225 288,633 302,900 954,576
,305 18,655 10,045 10,045 43,050
52,593 509,600 559,888 555,255 ERGRE
60,158 69,025 77,892 85,613 292,688
202,449 88,255 1,463 - 292,167
175,911 9,682 129,476 130,026 530,095
15,894 4,188 16,181 41,286 77,549
607,005 665,840 784,900 812,210 2,869,955
72,612 196,925 107,509 60,701 437,747
84,521 15ﬁ,323 169,588 200,728 611,166
— = 53 14,322 9,844 28,700
157,133 357,788 291,419 271,273 1,077,613
2,021 2,694 3,503 k,311 12,529
69,252 73,492 73,492 77,166 293,k02
61,462 39,038 82,557 89,79 272,849
87,017 Lo,507 48,103 58,748 234,375
72,270 26,041 29,006 32,530 159,847
449,155 539,560 528,080 533,820 2,050,615

a/ TIncludes physical but not price contingencies.

3
10 Us$
1978 1979 1980 1981 TOTAL
65,799 19,248 2,523 - 87,570
68,021 21,830 6,883 - 96,734
1,207 - - - 1,207
127,164 149,514 97,832 30,875 405,385
8,936 27,052 L, 7h1 46,07k 126,803
595 18,653 71,994 59,177 150,419
- - 2,070 5,776 7,846
- - 3,580 40,315 43,895
- - 503 1,945 2,448
271,772 236,297 230,126 18,182 22,307
910 23,940 34,241 32,348 91,439
6,645 14,882 135192 15,184 465903
348 1,298 2,892 2,171 6,709
7,903 37,120 50,325 49,703 15,051
21,900 25,200 28,900 33,200 109,200
63,634 51,25k 37,948 31,287 184,123
39,821 38,664 39,298 37,222 155,005
40,920 52,265 11,303 7,526 112,014
145,900 hYG,800 397,900 343,700 1,627,700
2,099 10,189 18,198 16,888 b7, 37k
8,234 17,061 20,118 21,108 66,521
300 1,300 700 700 3,000
10,633 28,550 39,016 38,696 116,895
4,192 4,810 5,429 5,966 20,397
14,108 6,150 103 - 20,361
12,259 6,598 9,024 9,061 36,942
1,108 292. 1,128 2,877 5,405
_ 42,300 46,400 54,700 56,600 200,000
5,060 13,723 7,492 4,230 30,505 -
5,890 10,894 11,818 13,988 42,590
- 316 998 686 2,000
10,950 2k, 933 20, 308 15,904 75,005
141 188 2Lk 300 873
L, 826 5,121 5,121 5,378 20,146
4,283 2,720 5,754 6,257 19,014
6,064 2,823 3,352 4,09k 16,333
5,036 1,815 2,021 2,267 11,139
31,300 37,600 36,800 37,200 142,900
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’ABLE 4-2

roject Annual Expenditure Estimate Percentages of:
-3 oul TAITEy e Aot

-

1375 i) T TBY TOTAL 17 1979 T 1%XL _TOTAL Zgl"%‘#— ?L'fﬁ."_t
CEMIG
Cransmisaion Lines: . - 865 6 1,612 3,343
“ew. - 12,700 12,140 23,132 47,972
138 :v 6,701 129:;(272 218,121 152:598 5og,7t§ 467 3.012 15,200 10,634 3?.313
- 28,542 - - 24 s . - - )
= ws\xbmul &, o1 170,560 330,251 8,730 583,556 R"Y] 11, 15,556 13,246 W, 5 28.0
jubatations: A ) 5 10
T A 2,526 - - 1,349 3,875 176
B - 79,729 3,225 37,396 151,350 5,556 2,35 2,606 0,507
138 &V 3,831 93,246 207,271 143,084 ul7, k32 267 6,98 pU 9,97 31, & )
230 ¥V ' . - 19,602 o6k 32,202 - < 1,366 i 23
- L. M 2 2 - - M 3
“’""é;\".}:‘;?:l‘”"""”“" 8,357 72,91 781,098 E&!fl%é 728, R 12,050 18,15 30,102 50, 35.0
Total Transmiasion 13,058 33,539 bo1,359 Leh a0k 1,312,150 0 23,040 2h1 2,348 JLb3 6.0
416 12,698 1k,656 b5,15  31.3
)istribution Eystem e: sion 95,355 163,820 182,216 210,314 651,705 6,645 11, » Lk,
'Axut;lbution eq'nlpmn?m - 6:687 7,089 7,577 - 466 hoh 528 1,488 1.0
Total Distribution .85 170,507 189,305 217,801 573,058 5,645 11,882 13,12 15,1684 L6903 32,3
fiscellanecus equipment 4,95 18,625 41,500 30,153 274 38 1,298 2,89 2,171 5,709 4,7
' E'ﬁé ﬂ' ; 'ﬁé L 5,051 100.0
'‘otal base coats & physical contingencies 113,408 2,672 722,164 713,2 2,081,482 120 0, Elﬁg
- 2 2917 7 B .15, 2 i 2.8
o T el vt 79, & =% R 1,398,767 5,55  2L516 ees  uzBe IS 6.2
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of which - foreign contingencies 2 5 32,59 s 5,451 2,271 b
- local contingencies 7: 2 581662 11h:915 2h5,787 h26,496 4,088 8,008 17,128 49,721
‘otal estimated comts % % 15,301 1,61k 2,657,161 18@% 43, 704 63,784 _62%0_2 _l_azg;_e 100.0 43k
. of which - foreign costs N 3 5130 131, s 18, X¢ T 9,153 27’ 92 b
- local costs 86,416 367,417 511,162 860,268 1,825,263 6,022 25,604 35,621 59,949 127, 1 7
CELESC
‘ransmission Lines
W 9,190 5#({;% 23,160 lu,aZo 155,300 640 iggf; gﬁ 22;8 12,822
138 v - 2 94370 33,340 127,350 - _L,n7 ,323
Subtotal 9,1%0 75,720 122,530 75,210 282,650 2] 5,277 s9. 5,241 19, 16.9
ubstations:
‘%W’— . 11,510 hz,590 76,250 EZ’QZO 2§,ozo 202 3,177 3,362 g,sﬁa lk,g“*
138 kv . < b 2l 61,670 160 18k, 14 7 1,735 22% bt 12, yga B
Subtotal - 20.% 70,450 138,520 187,130 357,180 1,559 1012 3, 11,657 27,67 23.7
Total Tranamission 30,130 146,210 261,150 242,340 672,830 2,099 10,189 18,198 16,888 Ly, 378 0.6
istribution ayastem expansion 105,645 232,312 276,180 290,387 90l 524 7,362 16,189 19,246 20,236 63,033 53.9
Astribution equipment 12,513 12,513 12,51 12,51 2 872 872 872 872 3,488 3.0
Total Distribution 118,158 2kl 825 288,693 " 303, %00 54,576 8,234 17,061 20,118 21,108 56,521 369
iscellaneous equipment h,;os 18,655 mlohg mloloz . 43,050 300 1,300 700 700 3,000 2.5
otel base coats & physical contingencies 152,59 409,6 szgle&s 555,285 1,677,456 10,6 2 0 39,016 38,6 116,895  100.0
of which - foreign costs El % 10%,51 207,515 K 518,357 2,579 12,579 E,EE 5,902 B2l P
- local costs 111,279 224,876 352,373 70,591 1,159,119 7,75k 15,671 24,555 32,79 80,774 69.1
rice Contingencies 13,116 72,295 151 216,18 453,58 14 038 10 15,065 31,609
of which - foreign contingencies 3,100 29,575 9,805 27,95& 110,&3% 216 2,621 3,071 ) (=4
- local contingencies 10,016 k2,720 102,186 188,229 343,151 698 2,977 7,121 13,117 23,013
otal estimated costs 165, 70¢ 481 711,83, 771,468 2,131,045 11 2"7 88 L9 608 53, 761 148,504  100.0 k.8
of which - foreign costs 'ﬂa‘ﬁ% 21'ﬂ,'%g9 257,323 vyt 28, 3,09 10, 9% 17,038 7850 3,517 "29.5
- local costs 121,295 267,59 45h,559 658,820 1,502,270 8,452 18,648 31,676 45,911 104,687 70.5
ESCELSA
ransnission Lines:
IS% ;5 v —— 37,984 107,051 31, The 14,531 193,308 2,647 7,460 2,212 1,152 13,471
69 KV - 2,913 5,955 5,97C 11*,833 - 207 415 a6 1.038
3 KV 560 bt - - i 39 10 - -
Subtotal 38, 110,155 37,697 22,501 208,307 2, 7871 2,627 1,568 14, 55! 19.4
ubstations:
T3V 31,786 76,84l 52,277 27,182 188,029 2,215 5,355 3,643 1,8% 13,103
69 kv - " 2,589 n,ggz 10,346 23,883 - l371 E].z 701 1,3&2
3 kv 2,282 027 5,883 732 b 159 20 10 51 1
Subtotel 35,068 BB §9,512 38,200 ER:R:) 3T R 5,555 N7 T eLe
Totel Trensmission 12,612 196,985 107,50 60,701 437,747 060 A3.7e3 hge 4,230 20,505 4.6
1stribution system expansion % improvement 79,728 1h9,13h 195,238 193,593 577,673 5,556 10,3% 10,818 13,488 Lo,256  53.6
istribution equipment 4,793 1175 14,350 1,175 33,493 33k 500 1,000 2,33 3,1
Total Dietribution Bb,521 156.329 169,588 200,728 611,166 . 5,8% 10,80 uiBlB 13,988 42,590 56,
{scellaneous equipment - Klzgu 14,300 8uly 28,700 - . 36 5% 686 2,000 2.7
stel base costs & physical contingen(;le: 157, 1 §§7i788 291,41 271,273 1,077,61 10,950 2L, 20,308 18 O 100.0
of which - foreign coata 34,827 117,225 ’12:8,90"5 52,220 "'55'}-",977 RO '8“2&2,1 ] "E% _f% 39 s =00
- local costs 122,506 240,563 162,514 219,053 Thls 6] 8,537 16,764 11,325 15,265 51,891 69.1
rice contingencies 13,61 6l 460 78,064 10h,8§g 260, 2% ghg 4,492 Lo 7,307 18,188
of which - foreign contingencies 2,5 18,755 30,939 17,23 9, 521 |1 1,307 2,15 1,201 2845
- local contingencies 11,081 45,705 7,125 87,621 191,72 768 3,185 3,286 6,106 13,343
otal estimated costs 170,752 422,248 48 128 1,338,611 11,8 29,42 25, 748 26,211 283 100,0 21.8
of which - forelgn costs \ - TESD %gé,ai X % !.Eg . E,E% " 5
- local costs 133,527 286,268 209,639 306,674 936,108 9,305 19,949 1k,609 21,371 65,530 7.0

COMPLETE PROJECT

109, 6k 107,30; 7,041 100.0
T R 2 5 53

atal base cogts and physical contingencles L23,12k 1,?2?,12; N 1,272,%3 1,2_33,7% %,836,538 29,486
of which = foreign costs ﬁg':'w y v s T:S&f% . ;‘575 158,
- local costs 313,060 7,197 911,124 1,304,128 3,302,509 21,816 53,951 63,493 90,8 230,140  68.3
rice contingencies 6,420 231,236 b23, 1 599,414 1,290,266 2,538 16,11k 29,491 51,771 89,914
of which - foreign contingencies V251 145 158,939 TTy 77 329,1 57> 5, B8, 11,678 5,520 22,937
- locel contingencies 28,169 147,087 26,227 521,637 961,120 1,963 10,250 18,413 36,351 66,977
tal estimated coxts "2§|255 1,531,385 1 667 2,139,21 6,126 .8 2,024 106,717 139,140 149,07k 426 100.0
af which - foreign costs 119,315 513&,105 ‘g‘l,ﬂ 5251 R m, 176 205 T 57,03 71,05 12“3%39, %
- local costs 341,240 91,280 1,175,359 1,825,763 4,263,641 23,779 64,201 81,906 127,231 297,117 €9.6
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CHAPTER 5
FINANCIAL ANALYSIS
Summary

5.01 The beneficiaries are quite different as to size of operations,
financial performance and management sophistication. CEMIG’s performance

has in the past been very good; however, its finances have deteriorated as a
result of the high rate of growth of its market and the consequent large
investment requirements. It is expected that this negative trend will be
reversed as a result of the upcoming review of CEMIG’s finances (para. 5.12).
CELESC’s performance has been rather unsatisfactory reflecting mainly faulty
financial decisions but its financial position should improve as a result

of improved management and increased capital contributions from the State
Government. ESCELSA has in the past been a net recipient of funds from

the tariff equalization scheme and has been undercapitalized; it has, there-
fore, experienced some financial tightness which should be overcome by
increased equity capital investments from ELETROBRAS. The Government,
ELETROBRAS and the beneficiaries have agreed to financial provisions which
would allow continued monitoring of the financial viability of the benefi-
ciaries. The financial experience of the beneficiaries over the last several
years and their estimated future finances are shown in Tables 5-1 through 5-3.

Earnings History and Financial Position

5.02 CEMIG earned a rate of return on its remunerable investment (para.
1.21) of about 10.5% on average in 1974-76 which was equivalent to a financial
rate of return 1/ of about 17% (Table 5-1). These returns have allowed CEMIG
to comfortably cover its operating expenses (49%.average operating ratio for
1974-76), and to generate internally funds which covered its net debt service
with an acceptable margin (l.7 times average for 1974-76). CEMIG’s construc-
tion outlays in real terms during 1974-76 were on average twice as high as
those of the previous six years. This increase coupled with the long construc-
tion period of the projects resulted in a decrease in the proportion of con-
struction expenditures which were financed with internally generated funds.
Consequently, debt financing of CEMIG’s investments increased from an average
56% for 1968-73 to 78% in 1974-76 2/. As a consequence of the increased
reliance on borrowing, CEMIG’s debt service coverage has declined from 1.8 in
1974 to 1.6 in 1976 and the proportion of debt in its capital structure
increased from 48% in 1974 to 55% by the end of 1976. Even though this debt
proportion is still acceptable, the short maturity of CEMIG’s debt (12 years
average repayment period) may cause financial difficulties to the company in
the near future.

1/ The financial rate of return excludes receipts from (or payments to)
the Global Guarantee Fund and is calculated before deduction of
reversion (see paras. 1.21-1,22).

2/ As explained in para. 5.06, a sizeable proportion of the borrowed funds
represent resources originating in charges to CEMIG’s consumers; these
are used by ELETROBRAS to support investments by CEMIG or other utilities
as required.
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5.03 CELESC earned an average 10.7% return on remunerable investment

in 1974-76 which was equivalent to a 16% financial return (Table 5-2). This
satisfactory remuneration combined with a relatively low debt service burden
enabled CELESC to keep its net internal contribution to investments at an
average level of 26% over 1974-1976, which is adequate. CELESC’s debt service
coverage ratio declined from 3.2 in 1974 to 2.1 in 1976, but remained within an
acceptable margin. CELESC’s financial management has in the past been deficient
and the company is currently negotiating with ELETROBRAS short-term financial
assistance that would allow it to settle its overdue payables with ELETROSUL
(which amounted to over 5 months’ energy purchases at the end of 1976).
CELESC’s financial projections include the capitalization by end of 1978

of Cr$80.9 million debt due to ELETROBRAS in 1977 and 1978, and of Cr$42.9
million interest due in 1977 to 1981. ELETROBRAS has confirmed its intention
to act accordingly.

5.04 ESCELSA earned an average 11%Z return on remunerable investment in
1974-76. However, in the last two years of this period, it only achieved this
return as a result of transfers from the Global Guarantee Fund (Table 5-3, I1I).
As a result, ESCELSA’s financial rate of return decreased from 20% in 1974 to

to 12% in 1976 (para. 1.22). ESCELSA’s indebtedness has been high with a conse-
quent high debt service, which has exceeded the utility’s internally generated
funds. Despite its deteriorating returns, the utility has been able to (1) in-
crease the coverage of its debt service burden by gross internally generated
funds (from 0.7 in 1974 up to 1.0 in 1976); (ii) decrease the proportion of its
borrowings to its investments from 117% in 1974 to 77% in 19765 and (iii) de-
crease the proportion of debt in its capital structure (from 717 in 1974 to 64%
in 1976). This improvement has been due mainly to conversion to equity of part
of its debt to ELETROBRAS, and ELETROBRAS® additional capital investments. How-
ever, ESCELSA’s 1976 finances still reflect an unsatisfactory coverage of its
debt service with internal cash generation and a relatively low self-financing
of its investment expenditures.

Investment and Financing Plans

5.05 The beneficiaries” financing plans for their 1978-81 investment
program are reasonable. Total consumer direct contributions (defined as
internal cash generation net of debt service, dividends and taxes, plus
capital contributions originating from reinvestment of consumer-based
resources) would amount to 207 of requirements in the case of CEMIG, 417 for
CELESC and 46% for ESCELSA. Existing and proposed loans from ELETROBRAS, IDB,
IBRD and other borrowings would provide 76% of CEMIG’s requirements, 48% of
CELESC’s and 54% of ESCELSA’s. CEMIG and CELESC would receive a small amount
of additional equity contributions (not derived from consumer charges and
expected to be mostly from the respective states). The investment programs
and financing plans are summarized below and shown in more detail in Tables
5~1, 5-2 and 5-3. Financial projections were prepared in constant June 1977
Cruzeiros to ensure consistency with financial projections made by Brazilian
authorities for the electric power sector:



Investment Plan
Construction program:

Ongoing works

Proposed IBRDD project

Other proposed projects

Other future projects ¢/

Interest during construction

Total construction program
Increase in working capital

Total Investment Plan

Financing Plan

Gross internal cash generation
Less: pet debt service

cthers
Net intermal cash generation
Sector capital investments e/

Total consumer direct cortributions

Equity investments f/
Borrowings:

Existing ELETROBRAS loans
Existing IBRD loan
Other existing loans
Proposed IBRD loan
Proposed ELETROBRAS loans
Qther proposed loans
Future ELETROBRAS lo7ns e/
Other future loans =
Total Borrowings

Total Financing Plan
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CEMIG

Cr§x106 %

10,299.02/

16,503.0
12,420.1

1,382.2
2,700.7

2,893.0
5,503.7

1,044.5

2,442.6
11.8
1,880.1
663.0
6,295.2
8,030.3
1,026.9
921.1
21,271.0

27,909.2

a/ Includes Cr$7,973.2 million IDB~-financed Emborcagao Project.

E/ Total estimate (Cr$6,1268 million) less price contingencies (Cr$1290.3 million) equals
total base cost estimate shown; similar calculation applies to amount for each company.

NN

—
S N
"o oJu WWOWRN | W

CELESC
Croxl0® %

1,677.4
1,192.5

108.8
2,978.7

422,5

3'401'2

==mmmmm=

1,769.8
1,123.4

125.9

520.5
876.9

1,397.4

357.6

17.4

496.9
915.3
216.6

1,646.2

3,401.2

15
26

41

11

¢/ Nova Ponte and Igarapava projects; expenditures start in 1978 and 1980, respectively.

E/ Includes Cr$1,959.8 million receipts from the Global Guarantee Fund.

e/ Includes: gi) states and municipalities reinvestment of sole tax proceeds;
g}l) customer contributions in aid of construction, and
(iii) ELETROERAS' purchases of new shares.

£/ From non-sector sources.

Cr$x1%g L

1,077.6
973.1

165.0
_175.6
Z,391.3

S=r=so==

2,269.0 4/

1,499.6
51.3

__370.2
1,088.3

90.3
13.5
315.3
8839

1,303 0

2,391.3

718.1

30
16
46

——TOTAL
Cr$x10'

10,299.0
4,836.5
i0,206,6
2,936.1
3,318.0
31, .
2,105.5

33,701.7

2,550.

11.
1,893.
1,475.
8,004 .4
8,246.9
1,026.9

921.1
2%,220.2

N O

33,701.7

g/ Toral loan (Cr%1,363.2 mililion) less price contingencies to he financed out of loan proceeds (Cr$329.2 million) and less
disbursements in 1982 (CEMIG: Cr$20.1 million; CELESC:Cr$21.1 million; ESCELSA: Cr$17.6 million) equal amount shown.

%

b/ -

2/
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5.06 While a high proportion (72%) of the beneficiaries” total financial
‘requirements would come from borrowings, ELETROBRAS would provide about

49% of these funds, the bulk of which it would collect from power sector
consumers. Over the period 1978-81, about one-fourth of ELETROBRAS® loans

to the three beneficiaries would be offset by their reversion payments and

the balance of ELETROBRAS’ loans would be more than offset by the companies”.
collections from consumers on account of the sole tax and the compulsory loan.
The Bank has offered to assist ELETROBRAS in securing additional financing for
the project through cofinancing arrangements similar to those already approved
for Loan 1343-BR (ELETROSUL project), provided this would result in better
terms for ELETROBRAS than it would otherwise obtain.

5,07 The beneficiaries’ financing programs also include loan financing
by suppliers and financial institutions (46% of borrowings) and drawdowns

of the existing IBRD loan to CEMIG and of the proposed loan (5% of borrowings).
The proposed US$130 million Bank loan would be made to ELETROBRAS for a term
of 15 years including 3 years grace. Of this amount US$58.1 million will

be on~lent to CEMIG, US$43.8 million to CELESC and US$28.1 million to
ESCELSA. The on-lending conditions provide for the same maturity, grace
period and repayment schedule as on the Bank loan; the interest rate to the
beneficiaries was assumed in the projections to be 8.,5%. ELETROBRAS will
charge the beneficiaries a one~time commission of 1/2 of 1% on the loan
amounts, and service fees of 1/4 of 1% p.a. on the disbursed amount during
the disbursement period and 1/8% of 1% p.a. thereafter 1/. The beneficiaries
will assume the foreign exchange risks on the amounts outstanding. These
conditions are acceptable to the Bank. The terms assumed for all other
borrowings are in line with those customary for Brazilian power utilities
(Annex B T-8 to T-22).

5.08 The states of Minas Gerais, Santa Catarina, and Espirito Santo, and
their corresponding municipalities are required, by law, to invest in the
power sector 100% of the proceeds of the sole tax accruing to them., The
states of Santa Catarina and Minas Gerais have agreed to invest these funds in
CELESC and CEMIG respectively, while the state of Espirito Santo has agreed to
dinvest 90% of these funds in ESCELSA; in addition, the state of Santa Catarina
has agreed to reinvest in CELESC all the dividends it may receive from the
utility while the states of Minas Gerais and Espirito Santo to reinvest in CEMIG
~and ESCELSA, respectively, 90%Z of the dividends they may receive from the re-

" spective utilities. CEMIG’s financing plan assumes that a relatively small
proportion (4%) of its requirements would be covered by equity contributions

by the state government and private investors. CEMIG has had no difficulty

in raising equity to finance a similar share of its investments in the past.
CELESC is assuming (proportionately) much larger equity investments by the
Santa Catarina State government 2/, and the latter has agreed to pay in equal
quarterly installments, these equity investments (over and above amounts in-
vested from the proceeds of the sole tax and reinvestment of CELESC dividends).
Presentation of evidence that payments from the State have been kept current is

1/ These fees are included in the assumed interest rate.

2/ Equivalent, in mid-1977 constant prices, to US$9.8, 5.9, 5.9, 3.4 and
1.7 million in 1978, 1979, 1980, 1981 and 1982 respectively.
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a condition of the first disbursement of the CELESC portion of the loan. In
addition, the States of Minas Gerais and Santa Catarina have agreed that if

their respective beneficiary (CEMIG and CELESC) would not have sufficient funds
to assure the timely completion of the Bank project, they will provide such funds
as may be required in a form satisfactory to the Bank. ELETROBRAS has assumed a
similar obligation with regard to ESCELSA. The Federal Government has also
agreed to make arrangements satisfactory to the Bank for providing funds to
complete the project if the funds available to any of the beneficiaries are
insufficient for this purpose.

5.09 The investment programs shown in para. 5.05 include sizeable expendi-~
tures for projects which have yet to be justified in detail and for which
financing has not yet been obtained. To ensure that the Bank is given an
adequate opportunity to review these projects prior to their being firmly
committed, the beneficiaries have agreed that they will not undertake any

major projects until the completion of the proposed distribution project,

unless they have provided evidence satisfactory to the Bank that the project

is economically justified; that the beneficiary has adequate financial resources
to carry it out and that: (a) in the case of generation and major transmission
projects, it is in accordance with plans for power generation and transmission
approved by ELETROBRAS for the Southeast and South regions of Brazil; and

(b) in other cases, that it has been approved by DNAEE. A major expansion
project would be defined as one costing more than 2% of the beneficiary’s gross
revalued fixed assets in operation plus works in progress in the case of genera-
tion and transmission and 1% in the case of distribution.

Financial Outlook

5.10 CEMIG has prepared its financial projections under the conservative
assumption of a 10%Z return on remunerable investment. In the past DNAEE

has been responsive to CEMIG’s needs and has allowed it to earn average
returns above the 10% minimum (12% in 1977). A 10% return is expected to
generate revenue levels which will cover comfortably the utility’s operating
expenses with an improving trend.

5.11 As a result of increasing borrowing needs, CEMIG’s debt service
load is expected to absorb a growing proportion of its resources; thus, debt
service coverage is expected to decline from 1.4 times in 1977 to 1.2 times
by 1980. CEMIG’s increasing borrowing needs are expected to bring a con-
curent decrease in equity as a proportion of long-term capitalization, and
in net internally generated funds as a proportion of financing requirements.
The situation is now expected to be unsatisfactory in 1980-81, when debt
service will increase at a much faster rate than gross internal cash genera-
tion, largely because of the need to start repaying ELETROBRAS loans for

the S30 Simdo project. CEMIG’s future finances would improve if DNAEE
continues to authorize tariffs designed to provide a 12% return on remuner-
able assets; another positive factor would be deferral of the Igarapava

and Nova Ponte hydro projects (para. 4.03). The trend in CEMIG’s financial
indicators is a matter of concern and the Bank will continue to monitor
closely the utility”s financial position over the project construction period.
In addition to the review of CEMIG’s plans for future capital expenditures
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(para. 5.09), CEMIG has agreed to be bound by a debt limitation covenant
which provides that the Bank’s agreement must be obtained before the
utility incurs long~term borrowings whenever its annual internal cash
generation is less than l.5 times its maximum future debt service require-
ment. In view of the large number of loan contracts entered into annually
by CEMIG, the Bank and CEMIG have agreed on a simplified procedure for the
administration of this covenant, which provides for the Bank’s review and
approval of the company’s borrowing on an annual basis rather than contract
by contract.

5.12 CEMIG has agreed to provide to the Bank for comment by June 30, 1979,
4 review of its investment and financing plans for the remainder of the project
construction period, which will include proposals for achieving an annual debt
service coverage of at least 1.5 times in those years. The Fegeral Government,
the State of Minas Gerais and ELETROBRAS have agreed to cooperate in the

review. CEMIG, the State and Federal Governments and ELETROBRAS would make
their best efforts to implement the proposals developed in the course of the
review.

5.13 As in the case of the other beneficiaries, CELESC has prepared

its financial projections (Table 5-2) assuming a 10% return on remunerable
investment; this implies that CELESC would obtain an average -
financial return of 15.5% over 1977-8l. This return, aided by an increase in
the average maturity of its borrowing portfolio (from 8.3 years in 1976 up

to 9.6 years by 1982) which results in part from the terms of the proposed
Bank loan, would allow CELESC to (i) finance an increasing proportion of

its investment program with consumer direct contributions (from 28% in 1977
to 51% by 1981) with a 1977-8l average of 38% which is acceptable, and

(ii) decrease the debt portion of its capital from 46% in 1977 to 39% by 1981,
The increased internal generation of funds implies an acceptable coverage of
debt service which improves from 1.5 in 1977 to 1.7 by 1981. CELESC has
agreed to a debt limitation covenant similar to the one described in para.
5.11 for CEMIG.

5.14 The financial forecasts for ESCELSA (Table 5-3) are based on the
assumption that ELETROBRAS would convert enough of its existing loans to
ESCELSA into equity 1/, to enable the company to achieve an annual debt service
coverage ratio of at least 1.5 . ELETROBRAS would furnish to the

Bank, as a condition of disbursement on ESCELSA’s part of the project a plan

of action to enable ESCELSA to achieve this ratio. ELETROBRAS and ESCELSA
agreed to take the necessary action to achieve this ratio annually during the
project construction period,should the Bank request such action. The action
could take the form of additional equity investments and/or conversion of a
portion of ESCELSA’s debt into equity.

5.15 ESCELSA"s forecasts show that it would be able to decrease its reliance
on borrowings and by 1981 would be able to finance 36% of its total requirements
with internally generated funds, and 52% with consumer direct contributions (a
1977-81 average of 42%). As a result, the proportion of debt in its capitaliza-
tion would decrease from 72% in 1977 to 53% in 1981, ESCELSA has agreed to a
debt limitation covenant similar to the one described in para. 5.11 for CEMIG.

1/ Cr$202 million in 1978-1980 and Cr$145 million in 1982, inprices of June
1977.
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Performance Indicators and Reporting

5.16 The 1978~81 investment program is expected to make electricity
available to industrial customers as well as rural and low income urban
dwellers. The organization studies and training are expected to assist in
strengthening CELESC’s and ESCELSA’s management and to provide them with a
solid institutional base to carry out their role in the development of their
respective states. The targets indicated in Annex B, T-23 will be used to
monitor the utilities’ performance toward meeting these objectives during the
project construction period.

5.17 ELETROBRAS and the beneficiaries have agreed:

(a) to provide financial statements audited by independent
accountants acceptable to the Bank together with a report
on the audit, not later than four months after the end of
each fiscal year; and

(b) to prepare such other reports as the Bank may reasonably request,
including project completion reports.
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TABLE 5-1

CEMIG

Financial Statements 1974-1982
(in millions of cruzeiros) 1974 1975 1978 1978 1979 1980 1981
—hctuel (in cOrrent Currencylde —cccmememmmnman Forecast (in June 1977 currency)-memmm=mom---tu_=

I - REMUKERABLE IRVESTMENT
Remunerable investment

Ttility plant in service a/ 4,541,2 6,969.1 8,663.9 16,833.0 2h hyy.2 5 39,019-(,1; 42,568,3 52,967.5
Working capitel b/ 438.2 3)’) i . 325.1 593.7 aih7.3 6 1,716.1  1,b53.1 1.779.2
Gross remunerable investment 4,979.5 7,375, 3990, 7 17 4267 25,364, 5 1 uQ 5035 L, 521, S, 7467 a average rats t .
[ess: Accumilated deprecistion sud amortization s/ 638.0 1,010.2 1,322.3 2,135.1 2,848.0 % L0930k 6,169.1 7 710.5 g; ?3::::5tviigirEipizpr:;enteﬁz:tment in materials and supplies

Accumuli‘r,ed contri l;' tions and grants (7’;.9 ) 8985; 92,5 47,4 171.5 .5 219.5 243,56 267.7 ~ only.

~ Excess (deficiency) in prior remmeration cf LT 4 (P9, - - - - - - _ o/ Up te 1974 CEMIG estimated this am t to reflect 1

Tet remnerab]'.e investment L,301.3 6,250.5 7,510.2 15,1852 22,325.0 29,503.0 35,093.% 37,608.7 46,768.5 < egrnings7on egirgy sold in lgezembe:uguttbilled in E:Z 21({:3]'1)}1;
Rote of remunerstion d/ l10.2 9.5 11.8 12.0 1C.0 10.0 20.0 10.0 10.0 11 " :
Aetoal/allowab e reaunerati W38 - 3 855.0 3873 a - 5 966 L L ” . year., In 1975 the utility changed its recording procedure to the
Actual/allowable remuneretion .8 595.9 95 2,817.3 2:232.5 2,966, 3,509. 3,760.8 4.676.9 accrual method of accounting; thc 1975 figure was presented for

comparison purpeses.

Cost of service . - d/ DNAEE has authorized CEMIG to earn 1Zk on remunerable investment
Allowsble remmeration 3.9 9.7 895.2 1,57.3 2,232.5 2,966.k 3,509.4 3,760.8 4,676.9 in 1977; 10% was assumed thereafter.
Depreciation e/ 103.6 -8 2h2.8 W39.9 712.9 Ot 6 1,135.4 1,238.8 1,561.4 of Computed at 3% average rate based on straight-line method; annual
Reversion £/ 112.5 B 314.3 g2l1.1 881.9 1,1¢1.2 1,405, 1,532.5 1,906.8 T capitalizations considered on a pro-rata tempore basis; for come
Taxes (other thar income) and exchange losses 12.0 2 79.0 - - - - - - putations, nen-depreciable assets were deducted from gross fixed
Other operating costs LOE. A .5 1,0%6.0 1.608.¢ 1,640.2 1,706.1 1,533.9 2,126.1 2,152.4 asscts.

Total cost of service 1,078.5 3 2,561.3 b, 537.9 5,457.5 %,790.3 7,983.9 5,658.2 10,2775 £/ Reversion was forecast at 3.6%, the rate applied in 1976.
Iess: revenues on energy sales 1,062.4 .G 2,h8E L 4,537.2 J,hﬁ(.S 6,730,32 7,983.9 8,658.2 10,277.5 &/ See Table 3-1.

Other operating revenues 6.1 R 7.9 - - - - - ‘h’/ Energy purchased from FURNAS as required assuming an average

Receipts fz:?m_cuazan'tee Fund X - - - - - - - - ° 7 hydrological year for CEMIG's hydro plants.

Excess (deticiency) in remuneration = = s - - = ol - bl i/ & discrete increase in 1978 to take into account the commissioning
Enevgy sales (3Wh) g/ 6,787.5 7,839.0 9,179.7 10,661.6 13,086.1 15,907.9 18,489.3 21,186.3 23,181.2 of the new thermal plant Igarape. otherwise projected at about
Average revenue per kWh - Crcents 15,9 £1l.5 27.G 42.6 41.8 42.7 43,7 40.9 4443 4% growth rate p.a. See forecast of number of employees in Annex B, T-23

i/ A discrete increase in 1978 to take into account the commissioning
I1 - INCOME STATEMENT of the new thermal plant Igarape otherwise projected at about 5.5%
Fet operating revemues 1,078.5 1,683.3 2,561 4,537.2 5,467.5 6,790.3 7,983.9 8,658.2 10,277.5 growth rate p.a.
Operating costs k/ A discrete increase in 1978 to take into account the commisslanlng
Purchased energy h/ 181.2 235.1 332.7 &29.k 485,8 Uk, g 650.3 782.3 759.0 of the new thermal plant Igafape otherwise projected at about &%
Depreciation gf 203.6 197.8 2h2, 489.9 712.9 Gh6LE 1,135.6 1,238.8 1,541.4 growth rate p.a.
operating expenses: 1/ Do not represent expected fuel expenses but CEMIG's contributioms to

Personnel if 117.0 213.5 353.0 537.1 596.9 622.7 650.2 675.1 699.8 the common fund-established to pay for all fuel expenses in the region;

Materials and supplics j/ 76.5 128.1 212.3 307.5 340.6 358.9 177.9 395.1 416.6 the figures were computed accoerding to guidelines issued by the GCOI.

other expenses k/ 31.9 77.1 132.0 126.4 139.2 147.7 156.1 163.1 173.7 mf See Annex B, T-12.

Fuel 1/ - - - 8.5 79.7 ul.9 99", 110.5 103.3 n/ Interest during construction is added to the fixed asset values at

Total opersting costs 510,2 551.6 1,272.8 7,095.8 7,353, 1 2,h52.7 3,069.5 3,354.9 3,693.5 the rate of 10% on construction in progress, according to Decree-
Operating ircome 568.3 831.7 1,288.5 2,438, Y 3,11k, 4,137.% 4,91k 4 5,203.3 6,583.7 Law 1506 (12/23/76). )
less: Reversion £/ 112.5 211.¢ 314,3 arl.1 8‘31,9 1,171.2 ] 1405 0 1,532.5 1,906.8 o/ Gomputed at 6% on net income before taxes, according to Decree-Law

Net non-operating expenses 38.3 (1.0) 4.5 - - - - 1506 (12/23/76).

Income belfore interest and texes “L17.5 (AR EEEN 1,017, 2,232.5 R 3, y*u; I “3,760.8 4, 57679 p/ See Ammex B, T-ll.

Tnterest expense mf 14l 7 258.7 €65.3 1,372.7 1,704 2,107.8 2,414 2,668.3 2,742,8 g/ Most of ELETROBRAS' loans include financing of interest during
less: Tnterest charged to construction n/ 82,7 107.1 50,2 983.8 926.3 847.0 885,2 1,155.5 651.8 construction,

Tet Interest expense - £2.0 151.6 161.1 35829 778.1 T,760.8 1,529.2 1,512.8 2,091.0 r/ Includes: (i) net dividend payments: dividends are declared every
Income taxes gof 5.6 32.6 22.0 26.8 31.6 51.5 65.7 65.6 116.0 six months at the rate of 12% of end-of-period capital
Jet income 345.9 435.9 L2, 7 1,L07.5 1,572.8 1,654, 1 1,51h.5 2,182k 1,975.0 and paid in the next gemester; ELETROBRAS reinvests

dividends in amounts sufficient to maintain a 16%
LIT - SOURCES AND APPLICATTONS OF FUNDS capital share; the State of Minas Gerais reinvests 90%
Sources of its dividends in CEMIG, and 10% in ERMIG, CEMIG's
Gross interral cash generation 521,1 818.9 1,168.6 2,307.2 2,345, 3,913.0 6,218. subsidiary; and
Tess: Debt service: amortization 2/ 193.48 24,6 289.1 77l 915.5 1,730,2 7 2,261.0 (ii) income taxi see note of; payment is made with one year lag.
interest m/ bk, 7 258.7 653.8 1,372.7 1,70k 4 »,107.8 2 R 2,742.8 s/ Includes: (i) state and municipalities' reinvestment of sole tax

Gross dedt service - 338.5 L83.3 2.9 2,14378 2,519.9 5,338.0 L7771 5,003.8 proceeds;

Less: Icterest Financed by loans g/ L1.5 19.2 199.2 497.3 638,54 ans,3 968,3 708.3 (ii) customer contribution in aid of construction; and

Net debt service 297.0 AT a3, T 18465 1,981,5 2,52.7 3,308.8 4,795.5 (iii) FLETROBRAS' purchases of new shares in amounts
less: Otkers T/ G20t h03,1 139.2 180.0 258.3 327. " 275.5 469.9 sufficient to maintain a 16% capital share when

Net internal cash generation 131.7 ZES.@ 285.7 L3C, 7 705. 1 1,133.0 0.7 T,552.9 reinvested dividends are insufficient.

Sector capital contributions S H.A. 316.0 92.8 752.5 T00.3 688, 2 721.6 852,2 t/ In constant June 1977 cruzeiros.

Total consumer direct contributionsa 1317 2577 678.5 1,233.2 T,005. 0 1,021,2 1,182.3 u/ See Annex B, T-10. )

Borrowings: existing 207.7 1,858.2 2,203.5 3,416.0 2,434.8 1,228.1 651.9 20.0 3/ Includes State and private investors' purchases of additlonal capital
proposed IBRD loan tf - - - - 16,4 195.0 320.6 20.1 shares.
Other proposed and future loans - - 866.6 3,139.1 4.157.4 4,626.3 2,834.8 w/ See Table 4-1,
Total borrowings X Q07,7 1,858.2 2,803.5 5,282.6 5,590.3 ' 5,598.8 2,874.9 x/ See V, next page.
Nou-sector capital contributions X/ 190.1 Bo.h 0.0 438.7 261.1 P61,2 381.4

Total sources 1,829,5  2,206.3 2,962.0 5,954.,5 7 256.8 7,662,9 7,062,3 5,561.4
Applications
Corstruction program: ongoing works 1,110.1 2,215.3 3,119.3 3,540,9 3,890.7 3,122.2 2,182.9 311.3

roposed distribution fec - - - - 113,k 532.7 722.2 -
gthzr proposed and f%tug‘goi;ngents - - - 1,723 2,394,454 2,669.6 2,805.8 3,888.6
interest during construction L1,5 9.2 199.2 L3 638.4 285.3 968,73 708.3
Total construction program w/ 1,151,58 2,230.5 3,318.5 5,801.0 7,037.1 7.2°0.8 £,678,2 s .
Tnoresse in working cepitel and other applications & 77.9 (28.7) (356.5) 15%.5% 219.7 £52.1 3641 65322
Total applicatious 1,229,5 2,206.3 2,962.0 2,894.5 7,256.8 7,662.9 7,042,3 5,561.4

(eont, on page 40)
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TABLE 5-1
CEMIG
Fioancial Statements 1974-1982
(in millions of cruzeiros)

Gross plant in service
less: accumuilated depreciation
Net plant in =mervice
Construction in progress
Net fixed assets y/
Investments =/
Cagh mcludmg marketable securities aa,l
Accounts receivebles ab/
Meterials and supplies ac/
Other accounts receivable
Totel current assets
Daferred and other assets
Total assets
LIABILITTES
Capital end reserves ad/
Long-term debt aef
Less: maturities within ome year
Tet long-term debt
Tong-tern debt-maturities within one year
Accounts peyeble and aceruals af/
Other current liabilities
Total current lisbilities
Deferred and other lisbilities ag/
Total lisbilities

V_- WORKING CAPTTAL
Weterizic and supplies ac/
Accounts receivable 2bf
Other receivables
Accounts paysble  af/f
Other payables
Total working capital ex-cash
Anyual change
Cash balances
Total working capital
Annual change
VI - FINANCIAL INDICATQRS
Operating
Operating ratic (%) ah/
Rete of return on remunerable assets (1)  aif
Financial rate of return (%) ai
Financial
Times net debt service covered by gross internal cash
generation
Debt/equlty ratio
Weighted average remsining repayment period of debt
outstanding at year-end (years)
Weighted average interest rate on debt outstanding
at year-end (%)
Anmual contTibution to investment from net internal
resources {excluding sector capital contributions)(%)
Annual contribution to investment from net internal
resources (including sector capital contributions}(%)

1974 1975 1976 1977 1978 1979 1980 1981 1982
~Actual ({n current currency)~ = esmcmmeee-a- ~m~Forecast (in June 1977 currencyl)-em==wmom—mma—
4,566,9 6,995.0 9,663.6 19,788.3 28, 241.7 37,352.8 40,536.4 48,437.1 59,307.5
676.6 1,054.7 1,332.9 2,201.8 2,938.7 ,909.4 5,069.2 5,332.0 7,897.5
3,890.3 17,586.5 25,303.0 33,503 35,467.2 o ,105.1 5T,410.0
1,733.3 5 . 10,8417 9,712.5 7,77k 11,186.2 g,sél; 4 3,345.7
5,623.6 30 ¢ 28,4282 35,015.5  L1,217.8 §5,653.%  51,069.5 T4, 755.7

59.2 Lo 143.8 143.8 3. 143.8 143.8 143.8
98.7 201.1 205.0 213.3 241.7 265.8 269.1
133.6 E 718.7 876.9 1,096.1 1,216.5 1,306.8 1,561.6
169.2 229.2 369.6 593.7 847.3 1,120,6 1,216.1 1 u53 1 1,779.2
33.1 220.3 57,5 69,2 69,2 69.2 69.2 £9.2 69,2
3.6 02,6 1,027.5 1,582.7 1,998.4 7,459.2 7,753.5 3,094.9 3,650 1
101,1 228,4 197.3 237.4 237.4 237.4 237.4 237.4 237.4
6,218.5 10,5566 15,8052 _30,397,1  37,395,0  54,058,2 49,778.1 _ 54,045.6_ 58,796.0
2,976.2 L,582,2 6,452.1  12,655.9  14,418.4  16,510.6 18,851.7  21,454.7 24,661.5
2,707.1 4,948,0 8,035.6 15,400.9 20,071.8 24,423.0 27,6583 30,114.0 30,727.9
178,4 229.8 506,1 915.5 1,230.2 2,362.7 2,061.0 2,261.0 2,914.0
2,528.7 T,718.2 7,520.5  14,4B5.4  18,841.6  22,060.3 25,597.3  27,853,0 27,813.9
178. 229.8 506.1 915.5 1,230.2 2.362.7 2,061.0 ?,261,1 2,914.0
165.4 270.3 523.5 785.3 976,k 965.3 871.3 751.3 662.6
119.0 263.5 395.5 535.5 540,14 560.2 S7h.h 574.3 57440
T62.8 763.6 1,251 =2,236.3 2, 767.0 3,888.2 3,506.7 3,586.7 L, T50.6
250.8 392.6 393.5 1,014,5 1,388.0 1,599.1 1,822.% 2,051.2 2,170.0
%,518.5  10,456.6  15,801.2  30,392.1 _ 37,395.0__ %44,058.7 49,778.1 __ 54,945.6 58,7960
169,2 229.2 369.6 593.7 8u7.3 1,120.6 1,216.1 1,453.1 1,779.2
133.6 327.4 418.8 718.7 876.9 1,056.1 1,216.5 1,306.8 1,541.6
33.1 220,3 7.5 .2 69.2 69.2 69.2 66,2 69.2
(265.4) (270.3) (523.5) (785.3) (976.4) (965.3) (871.3) (751.3) (662.6)
(119.0) 263,5)  (3%5.5) (535.5) (540.4) (560.2) (574.4) (574.3) (574.0}
51.5 2h3.1 (73.1) 60.8 276.6 7205 1,056.1 1,503.5 2,153 .4
191.6 (316.2} 133.9 215.8 443,8 335.7 L7 b 649.,9
98.7 125,7 181,5 201.1 205.0 213.3 241.7 265.8 269.1
150.2 368.5 168.4 7619 481.6 933.7 1,297.8 1,769.3 7,422.5
218.6 (260.4) 153.5 219.7 452.1 364.1 471.5 65342
47 51 50 46 43 39 38 39 36
10.2 9.5 11,8 12,0 10,0 10.0 in.0 10.0 10,0
16.9 16.9 18.1 18.8 k.5 11 14.3 13.6 14,1
1,8 1.8 1.6 L 1.5 1.6 1. 1.2 1.4
L+8/52 52/48 55/4%5 55/45 58/42 60/40 59/41 58/h2 56/44
N.A. N.A, 12
N.A. N.A, 9
11 (2) 10 8 10 15 7 7 26
N.A. 12 23 71 19 2k 17 20 41

¥/

aa/
ab/
ac/
ad/

ae/
af/

agf
ah/
aif

=/

Under the Brazilian system of accounting for monetary correction fixed
asgets and accumulated depreciation, and debt subject to revaluation, were
revalued with a one year lag through 1976; coneequently values as

of end of a certain year include balances as of the end of the pre-

vious year revalued as of that date plus the current year transactions
valued at cost. For 1977 and subsequent years a new system will apply,
under which the lag in revaluing assets will be eliminated.

Investment ‘in ERMIG, CEMIG's rural electrification subsidiary; con=

solidated statements are not shown but the impact of consolidatfon is

not significant {ERMIG's total assets were 1.7% of CEMIG's total

assets as of December 1976).

Estimated at 1-1/2 month of annual cash opetrating costs.

Computed at 55 days' average annual billings.

Computed at 3% on year-end gross plant in service.

Inciudes: (i) capitalization of dividends (see note r/};
(11) capitalization of sole tax proceeds {see note 8/);
(1i1) purchases of additional shares (see note s/); and
(iv) retained earnings.

See note y/ and Annex B, T-9.

Computed at the historical average of 1.6 months' investment

expenditures.

Includes declared dividends.

Total operating costs as a percent of operating revenues.

See I, previous papge.

Operating income as a percent of average met plant in service.
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TABLE 5-2
CELESC

Financial St’atements 1974-1982
in millions of cruzeiros)

L - REMUNERABLE INVESTMENT
Remunersble investment
VEIlity plant inm service a/
Working capital b/
irogs remmersble Investment
Lesz: accumulated depreciation
accumzlated contributions and grants
excess (deficiency) in prior remwmerstion ¢/
Net remunerable investment
Rate of remuneration df
Actual/allowsble remuneration

Cost of service
Allowable remuneration
Deprecistion ef
Reversion £/
Taxes {other than income) and exchenge losses
Qther operating costs
Total cost of service
Tess: revenues on energy seles
other opersting revenues
receipts Trom Guarantee Fund
Excess (deficiency) in remunerstion

Energy seles g/
Average revenue per kWh - crfcents hf

II -~ INCOME STATEMENT
Net Operating revenues
Opereting costs
Purchased energy i/
Deprecistion 2/
Operating expenses:
Personnel 1/
Materials and supplies _15/
Other expenses ki
Fuel 1/
Tatal operating costs
Operating income
Plus: receipts from Guersntee Fund
lesg? reversion £/
Net non-operating expenses
Income before interest and taxes
Interest expense m/
less: interest charged to construction nf
Yet interest expense
Income taxes of
" Net income

ITT - SOURCES AND APFLICATIONS OF FUNDS
Bources
Gross internal cagh generabion
Less: debt service: smortization pf
interest n/
Grosg debt service
Tega: interest financed by loans gf
Net debt service
othere ¥/
Vet internal cash generation
Sector capital contributions s/
Total consumer direct confributions
Borrowings: existing
proposed TBRD loan tf
other proposed and future loans
Totel borrowings 1/
Non-sector capital contributions ‘L/
Total sources
Applications
Construction program: ongoing works
proposed distribution project
other proposed and future projects
interest financed by locans
Total construction program %/
fnorease in Working capital and other spplications x/
Total applications

{cont, on page 42)

fm

~

1975 1976 197 1978 1980 1981 1982
~aActual (in current currency)- smmemm o Forecast (in June 1977 currency)™m-"="-=m-wm==== -
851,1  1,092.7 1,885.2 2,487.8 3,782.2 4,643.9 5,539.5
8.2 50.3 4g.2 252,9 390.3 uL7.8 503.0
859.3 1,143.0 1,934 2,750, 7 h,172.5 5,001.7 T6,042.5
110.0 158.4 2h8.3 322.9 528,6 667.9 83k.1
137.0 186.1 3b,2 41,6 57.7 . 79,6
6123 798.5 1,551.9 2,370.2 3,586.2 1,355 5,128, 5
10,0 10.0 10.0 10.0 10.0 10.0 10,0
61,2 79.8 165.2 237,6 358.6 435.5 512.9
61.2 79.8 165.2 237.6 293.9 358.6 435.5 512.9
25.2 3h.7 56,6 74,6 92.2 113.5 139.3 166.2
19.4 36.6 5.4 99.5 123.0 151.3 185.8 221,6
L. 0.2 0,1 0.1 0.1 0.1 0.1 0,1
386.0 612,8 1,141,8 1,350.1 61.7 1,799.2 2,173.5 2,326.2
596.% 764.1 1,439,1 1,761.9 70.9 22,4227 2,930h.2 3,227.0
538.6 752,0 1,416.5 1,733.9 37.9 2,384.0 2,886.9 3,174.8
10.1 19.1 22.6 28.0 33.0 38.7 L7.3 52,2
5.6 6.0 - - - - - -
57,6 13.0 - - - - B =
1,522.4  1,877,9 2,232,0 2,649.7 3,618.7 4,186.1 L, 8047
35.3 40,0 64,5 664 66.9 70.1 67.2
548.6 771,1 2,439.1 1,761.9 2,227 2,934.2 3,227,0
226.2 370.7 732.7 Qu2.1 1,292,0 1,639.6 1,767.3
14,8 25.2 34,7 56.6 .6 .113.5 139.3 166.2
747 115.1 184.7 324.3 353.0 388,1 404.5 424,8
15.4 18.2 21.0 35.4 39.7 50,0 56,5 56.5
15.3 22.7 27.9 47.0 52.9 66,7 7245 75.2
0.3 3.8 8.5 2.4 2.4 2.4 2.4 2.4
o84, 3 I11,2 ©h7.5 1,193 % T 02T 1,912,7 2,312.8 2,502 L
48.1 137.4 123.6 2ho,7 337.2 510.0 6214 7346
- 5.6 6.0 - - - - -
13.6 19,4 36.6 75.h 99.5 151.3 185.8 221,6
(0.8) 2.k (2.3} (3.5) (4,6) (6. (7.8) (8.7)
35.3 212 5.3 T68.8 T3 365.1 R 5217
9.9 19,2 b1k 91.0 119.1 165.6 188.6 2046
3.7 8.9 4.1 27.7 21.8 33.0 36.4 36,4
€.2 10.3 273 53.3 7.3 132.6 152.2 168.2
0.2 5.6 3.7 L7 7.4 12,0 15.3 19,1
28.9 105,3 Bh.3 100.8 137.6 500.5 775- 3300
7 149.4 130.0 225.4 316.9 391.6 478.6 582,7 687,9
2 37.8 33.9 95.2 130.8 163.2 173.0 192.5 202,7
9 19.2 4.4 78.7 110.1 1224 158.4 181.8 198.2
1 57.0 7543 173.9 240.9 285.% 3305 3743 Loo,9
7 8.9 14.1 27.7 21,8 17.6 33.0 364 36,k
KA 48,1 [% BUT:) 219.1 268,0 298.% 337.9 L5
6 6.0 19.8 18.5 23.1 28.6 33.8 . 48,7
7 55.3 13,0 T E0.7 L7 55,0 1460 2061 2TH.T
0 56.5 111.8 133.5 160.4 198.8 238.4% 279.3 328.2
7 T51.8 160.8 1942 735.1 293.8 38,3 u83.7 602.9
5 82.4 123.3 302.1 17.4 - - - -
- - - 19.9 160.7 203.9 112.4 21,1
- - 269.4 333. 228.2 350,5 233.3
. 5 . 32, 462.9 2544
B4 2283 Wl IR Bes Bk L8 2o
234,72 P01 813.8 7468 901.1 9947 881.1
3, 482.6 - - - -
208 B - 152.6 559.9 555.2 -
- - - L5 L 225.0 257.0 780.2
8.9 141 27.7 21.8 33.0 36.4 36.4
5395 T55.0 510.3 TERE.B Bi7.9 B: 16.
14,7 (173.9) 303.5 118.0 8342 146.1 64,7
234,20 2804, 1 813.8 746.8 9011 994.7 851,3

Annual average (pro rata tempore) plant in service.

Average working capital; see details under V, next page.

Up to 1974 CELESC estimated this amount to reflect the allowable
earnings on energy sold in December but billed in the following year.
In 1975 the company changed its recording procedure to the accrual
methed of accounting.

Forecast conservatively at 104, the minimum allowable remuneration.

Computed at 3% average rate based on straight-line method; annual
capitalizations considered on an average basis.

Reversion was forecast at 4%, the rate applied in 1976.
See Table 3-l.

Includes revenues from energy sales only.

i/ Energy purchased from ELETROSUL as required assuming an average

hydrological year for CELESC's hydro plants.

Cost per employee expected to increase at about 3% p.a. in real
terms times the expected number of required employees, See forecast
of number of employees in Annex B, T-Z3.

Expected to grow at about the same rate as the number of customers.

Fuel costs computed according to the expected minimum cost fuel
dispatch; a portion of this item does not represent expected fuel
expenses but CHLESG's cantributions to the common fund established

to pay for all fuel expenses in the region; the figures were computed
according to guidelines issued by the GCOI..

See Annex B, 7-17.

Interest during construction is added to the fixed asset values at

the rate of 10% on comstruction in progress, according to Decree-
Law 1506 (12/23/76).

Computed at 6% on net income before taxes, according to Decree-Law
1506 (12/23/76).

See Annex B, T-16.

Figures for interest [inanced by loans were not available; interest
charged to construction, which Ls on the conservation side, was uscd
as a proxy.

Includes: (i) net dividend payments: dividends are declared . every six
months at the rate of 10% on preferred shares and 6% on
common shares held on a pro rata tempore basis; for
projecting, these rates were applied on the average
outstanding shares, The State of Santa Catarina and
ELETROBRAS reinvest 100% of their dividends;

(i1) income tax: see note pf; payment is made with one
year lag; and

{iii) statutory participation: granted annually by the
Shareholders Meeting, projected at 4.6% of personnel
expenses, the 1976 authorized expense.

Includes: (i) state and municipalities' reinvestment of sole tax
proceeds;

(ii) customer contributions in aid of comnstruction; and
(1ii) ELETROBRAS' purchases of new shares.

In constant June 1977 cruzeiros.

See Annex B, T-15.

Includes state's purchases of additional capital shares. The Govern-

ment of Santa Catarina has communicated to the Bank its intentions

to provide these amounts,

See Table 4-1. -

See V, next page.
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TABLE 5-3

ESCELSA

Financial Statements 1974.1982
(in millions of cruzeiros)

1 - REMUNERABIE INVESTMENT
Remunerable investment
Utilily plant jn service ﬁ/
Working capital b/
Cross reminerable investment
Less: accumulated deprecistion
accumulated contributions und grants
excess (deficienay) in prior remuneration ¢/
Vel remunerable investment
Rate of remuneration g/

Actual/allowable Temuneration

Cost of service
Alloweble remmneration
Depreciation &
Reversion £/
Texes {other than income) &nd exchange losses
Other operating costs
Total cost of service
less: revenues on energy sales
other operating revenues
recelpts from Guarantee Fund
Excess {deficiency) in remuneration

Energy sales - GWh &/
Average reverme per kWh - Crfcents hf

IT - INCOME STATEMENT
et operating revenues
Qperating costs
Durchased energy i/
Depreciation e/
Operating expensesi
Personnel j/
Materials and supplies kf
Other expenses 1/
Fuel o/
Total operating costg
Operating income
Plus: receipts from Guarentee Tund
Less: reversion £/
Net non-aperating expenses
Ircome before interest and taxes
Interest expense n/
less: interest charged to construction of
Net interest expense
Income taxes pf
et income

ITI - SOURCES AND APPLICATIONS OF FUNDS
Sources
Gross inlernal cash generation
Less: debt service: amortization g/
interest n/
Gross debt service
Iess: interest financed by loans 5/
Net debt service
Less: others s/
Net inlernal cash generatio
Sector capital contributions L
Totel consumer direct contributions
Borrowings: existing
proposed IBRD loan uf
other proposed and future loana
Total borrowings v/
Non-gector capital conbributions
Total sources
Applications
Congtruction program: ongoing works
proposed distribution project
other proposed and future projects
interest during construction
Total construction program ¥ x/
Inereage ir working capitel and other applications =
Total applicationg

(cont, on page 44)

1974 1975 1976 1979 1980 1981 1082
-Actual {in curreat currency)- orecast. (in June 1977 currencyk-
698.0 1,110.72 1,523.6 2,547.2 3,01k.0 3,371.8 5.1 Lhaoh .8 4,795.4
81.9 64,6 7.k 1749 201.8 219.6 255.9 290.6 335.6
779.9 T,174.8. 1,511.0 Za722,1 3,215.9 3,501 % T,101.0 T,715.0 5,130
b8 79.0 135.1 219.7 310.1 411.3 526.7 659,k 803.4
1{1.2) 57.6 75.5 139. 157.1 177.8 199.5 222,7 229.5
1.5 - - - - - - - -
693.8 10362 1,400 5 3,08L.2 3,h53.0 T IF0.5 5, 857.7 5.507.5 %, 098.T
11.6 11.7 10.0 10,0 10.0 16.0 10,0 10.0 10.0
80.6 121,1 140.0 308.1 368.3 418.1 482, 556.8 409.8
80.6 1713 tko.o 308.1 368.3 418,1 ug2.7 559.8 409.8
11.2 33.2 L5.9 6.4 9.4 101.2 115.4 132.7 144.0
18.1 36.3 67.4 86.6 102.5 11%.6 130, 150,k 163.0
0.9 1.1 2.k 0.1 0.1 0.1 0.1 0.1 0.1
50.4 80.9 1h8.6 309.9 LEA. 3 615.1 828.5 96L. 4 1,115.9
161.2 272,68 LoL.3 78L.T 1,027-¢ 1.250.1 T,557.1 1,506.% T1,832.8
157.0 245,0 359.2 744.0 928.9 1,092,4 1,347,7 1,52644 1,762.4
3.0 3.5 5.1 9.6 12.0 hL 16.8 19.2 21.7
- 2R 40.0 21,5 86,7 143.3 192,9 258.8 48,7
1.2 (0.3) - - - - - B T
776.9 868.0  1,006.4 1,491.0 1,989.0 2,626.0 3,127.0 4,182,0 4,406.0
20,21 28,22 35.7L 49,9 46,7 41.6 43.1 3641 40.0
160.0 248.5 3643 753.6 94049 1,106.8 1,366.5 1,545.6 1,784.1
8.3 12,8 31.9 150.0 283.9 406.7 588,3 685.7 799.2
11.2 33.2 b5.9 6.4 90.4 1c1.2 115,k 132.7 144.0
17.4 29.9 63.0 93,1 104.1 116,7 130.8 1464 168,1
13.7 20,0 35.2 50.8 60,7 73.2 87.6 105.3 120.9
6.9 7.8 13.7 15.0 16,4 18,1 19.9 21.8 25.0
5.0 13,7 14.1 1.0 1.2 1.4 1.5 2,2 2.7
.5 137.F 703.8 306.3 5567 717.3 3.9 7,00, 1 1,259.9
97.5 133.4 165.4 32;.3 384,72 386.5 42046 451,5 524.2
. 2L 40.0 .5 86.7 143.3 192.9 258,8 48,7
18,1 34.0 62.5 86.6 102.5 114.6 130.7 150,k 163.0
0.8 8. 2,6 - - - - - -
78.6 T13.0 135.4 08,2 3685 SR 1828 559.0 709.9
39,2 101.5 105.4 192.2 205.5 206.4 235.9 2k0,? 2534
12,3 bs L 29.7 17.5 16.5 32.9 L3.3 43,9 37.0
26.9 56,1, 757 I7.7 189.0 1735 102.6 1963 7164
3.7 2.6 3.4 7.0 9.8 12.7 1.8 19.2 9.4
8.0 5L 56.3 126.5 169.6 2370 575.0 3BT T 184.1
89.8 146.3 181.3 384.6 458.8 519.h4 598.2 692,46 553.9
111,2 118.1 103.4 54,0 124.9 169.8 219.4 262.7 151.6
39.2 101.5 105,k 192.2 205.5 ROG 4 235.9 240, 2 2534
15G.5 219.6 208.8 5.2 330.4 376.0 455.3 50Z.9 405.0
12.3 L5.4 29.7 58.2 24,6 29.8 56.5 54,1 37.0
138.1 74,2 179.1 288.0 305.8 346.2 358.8 448 .8 368.0
2h,1 (12,2) 50.3 31.0 9.1 9.8 1%.9 17.5 41.0
(72,%) (15.7) (G817 65,6 143.5 163.4 184.5 2263 144.9
byl 82.6 19,9 79.9 85.2 86,2 k.7 10k4,1 128.4
(25.37 66.9 L8 LS 229.1 249.6 775.2 330.% 273.3
173.8 160.6 235.9 332.0 103.8 - - - -
- - - - 16,8 102.0 12,0 69,5 17.6
- - - - 165.9 249.5 235.2 233,3 173,3
173.8 150.6 235.9 3320 286.5 35L.5 362.2 302.8 190.9
8.5 227.5 307.7 473.5 515.6 60%.1 66l.4 633,2 64,2
1ak,b 154.8 2k0.8 382.2 - - - - -
- - - - 157.1 357.8 291.4 271.3 -
- - - - 292,1 151.8 236.7 262.5 370.8
12.3 h5.L 29.7 58.2 2.6 29.8 56.5 sk, 37.0
126.7 200,2 270.5 Lo & — 173.8 FERA SEL.G 587.9 07,8
21.8 27.3 37.2 33.1 41.8 31,7 56.8 43,3 56,4
W85 227.5 307.7 INEW 5156 601.1 6414 6332 464.2

Annual average (pro rata tempore) plant in service.

See details under V , next page.

Up to 1974, ESCELSA estimated this amount to reflect the allowable
earnings on energy sold in December but billed in the following year.
In 1975, the utility changed its vrecording procedure to the accrual met]

of accounting.

Forecast conservatively at 10% the minimum allowable remuneration.

Computed at 3% average rate based on straight-line method; annual
capitalizations considered on an average basis.

Reversion was forecast at 3.4%Z, the average rate applied im 1974-76.
See Table 3-1.
Includes revenues from energy sales only.

Energy purchaged from FURNAS as required assuming an average hydrologi
year for ESCEL§A's hydro plants.

Estimated to grow at 12% p.a. including about 4.5% salary increases in
real terms. See forecast of number of employees in Annex B, T-23,

Estimated to grow at about the average of the growth rate with
number of customers and the growth in energy sales.

Estimated to grow at about the same rate as the rate of growth in
the number of customers.

Do not represent expected fuel expenses but ESCELSA's contributions to
the common fund established to pay for all fuel expenses in the region;
the figures were computed according to guidelines issued by the GCOI.
See Annex B, ¥-2Z.

Interest during construction is added to the fixed asset values at

the rate of 10% on construction in progress, according to Decree-

Law 1506 (12/23/76).

Computed at 6% on net income before taxes, according to Decree-Law

1506 (12/23/76).
See Annex B, T-21,

Most of ELETROBRAS' loans include financing of interest during
construction.

Includes: (i) net dividend payments: dividends arc declared every
six months at the rate of 10% on end-of-period equity;
ELETROBRAS reinvests 100% of its dividends; and
(ii) income tax: see note p/; payment is made with one
year lag.
Includes: (i) state and municipalities’ reinvestment of sole tax
proceed; and
(ii) customer contributions in aid of construction.
In constant June 1977 cruzeiros.
See Annex B, T-20.
See Table 4.1,

See V on next page.
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ABLE 53

ESCELSA

Financial Statements 1974-1982

(in miilions of cruzeiros)

¥ - BALANCE SHEET
ssets
ross plant in service
2ss: accumulated depreciation
Net plant in service
asnstruction in progress -
Net fixed assets 3/
avestments
ash including marketable securities z/
ccounts receiveble aa/
aterials and supplies ab/
ther accounts receivable
Total current asszets
eferred and other assets
Total assets
isbilities
apital and reserves Ac/
ong-term debt  ad/
ags: maturities within one year
Net long-term debt
ang~term debt-maturities within one year
ccounts payable and accruals g/
ther current liabilities
Total current lisbilities
eferred and other liabilities
Total liabilities

- WORKING CAPITAL
aterials and supplies ab/
ccounts receivable aaf
ther receivebles
ccounts paysble aef
ther current liabilities
Toial working capital ex-cash
nnual change
agh balances _z_/
Total working capital
nnual change

I - FINAKCIATL INDICATORS
perating
perating ratio (%) &£/

ate of return on remmnersble assets (%) ag/
!

inancial rate of return (%) ah
inancial

imes net debt service covered by gross internal

cash generation
ebt/equity ratio

eighted average remaining repayment period of debt

oubstanding st year-end (years)

eighted average interest rate on debt outstanding at

year-end (%

nnual contributions to investment from net internal
resources {excluding sector capital contributions)(%)
nnual contributions to investment from net internal
resources (including sector capital contributions)(%)

o
~

lm

o
©
~

& 1

~

E
3

~

1974 1975 1976 1977 1978 1979 1980 1981 1982
-Actual (in corrent CUrremcyd-  amccrmmcacmcam oo Forecast (in June 1977 currency) -vwo-—a-ceccaae-
698.0 1,239.7 1,693.4 2,826.9 3,201.0 3,542.5 b, 17,7 4,701.8 5,119.4
(34,3} (62.7) (112.5) 219.7 310.1 411.3 526.7 65G.4 803.4
663.7 1,177.0 1,580.9 2,607.2 2,890.9 3,131.2 3,621.0 R 4,316.0
232.9 133.3 234.3 115.3 215.0 bi.g 422.3 456.1 446.3
BI6.6 1,310.3 1,815.2 2,722.5 3,105.0 3,576, 1 T,003.3 T,598.5 %,762.3
0.2 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3
45,5 48,0 38.5 38,7 58,3 77.0 103.,6 120.2 139.5
13.2 34.b k2.2 69,8 87.2 102.6 126.6 13,5 162.6
21.2 16.1 2,9 38.9 Ly 5 49,6 58.7 67.1 7.7
1.6 18.5 67.1 80,7 80,7 80.7 80.7 80.7 80.7
BL.S 1I7.0 173.0 228.1 270.7 309.9 369.6 411.5 454.5
Ly,0 Ih,3 113.8 182.9 187.6 234.5 2021 166.0 166.0
1,022,3 1,471.9  2,102,0 3,133.9 3,563,6 4,188.8 4,615.3 5,076.3 5,383,1
272.6 W73.% 684.1 801.3 1,083.8 1,465,5 1,746.9 2,088.4 2,514.1
667.0 875.4  1,226.0 2,032.9 2,08048 2,184.3 2,316.9 2,357.0 2,251.5
54,2 83.2 91.3 238,7 24B.1 2L1,0 282.1 318.0 300.0
RS 792.2  1,134.7 T,794.2 1,946.5 7,135.5 2,237.2 72,2514 7,398.7
54.2 83.2 91.3 238,7 248.1 241.0 282.1 318.0 300,0
3.3 6.9 18.7 36.6 37.4 Ly, 9 [ iy, 3 31.0
10.1 k.7 21.7 26,1 26.1 26,1 26,1 26.1 26.1
67.6 1048 1317 3014 311.6 315.0 352.3 388.4 357.1
69,3 101.5 151,5 237.0 335.6 398.1 h81.2 560.5 560.5
1,022.3 T,U7L.9 _ 2,102.0 3,133.9 3,563.6 4,118.8 4,615.3 5,076,3 5,383.1
21,2 16,2 24,9 38.9 Lh,5 bg.6 58.7 67.1 71.7
13.2 3.k ho.2 69.8 87.2 102.6 126.6 143.5 162,6
1.6 18.5 67.1 80.7 80,7 80.7 80.7 80.7 80.7
(3.3 (6.9) (18.7) (36.6) (375 (4h4.9) (k.1 (¥1.3) (31.0)
(10,1 (ab.7) (21.7) (26.1) (26.1 (26.1) (26.1 (26.1) (26.1)
22.6 L.k 93.8 126.7 58,5 16129 195.8 220.8 757.9
24,8 TR 13.9 22,1 12.9 33.9 25.0 37.1
45.5 48.0 38.5 38,7 58.3 77.0 103.6 120.2 139,58
68.1 95.4 132.3 165.4 207.2 238.9 299.4 341.0 397.4
27.3 36,9 33,1 41.8 31,7 60. 41.6 56.4
34 L2 W7 31 29 28 26 26 26
11.6 11.7 10.0 10.0 10.0 10.0 10,0 10.0 10.0
19.5 i4.5 12.0 17.5 14.0 12.9 12.5 1148 12.5
0.7 0.8 1.0 1.3 1.5 1.5 1.5 1.5 1.5
71/29 6555 64/36 72/28 66/34 60740 57/43 53/47 47/53
11.9 8.0
10.4 10.1
(59) (7) (16) 1 28 27 29 36 31
(17) 29 23 29 A 42 44 52 59

Under the Brazilian system of accounting for mometary correction, fixed
assets, and accumulated depreciation, and debt subject to revaluation,
were revalned with a one year lag through 1976; consequently values

as of the end of a certain year include balances as of the end of

the previous year revalued as of that datc plus the current year
transactions valued at cost. For 1977 and subsequent years a new
system will apply, under which the lag in revaluing assets will

be eliminated.

Computed at 1-1/2 month of annual cash operating costs.

Computed at 34 days' average annual billing.

Computed at l.4% on year-end gross plant in service.

Includes: (i) capitalization of dividends (see note s/);
({i) capitalization of sole tax proceeds (see note t/); and
(iii) retained earnings.

See note y/ and Annex B, T-19.

Computed at one month's investment expendituresa.

Operating expenses, excluding purchased energy, as a percent of
operating revenues.

See I on previous page.

Operating income as a percent of average net plant in service,
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CHAPTER 6
ECONOMIC ANALYSIS

Least-Cost Solution

6.01 The expansion program of the subtransmission and distribution
facilities is commensurate with the expected growth rate of sales on
different parts of the systems, and duly takes into account the concen-
tration of loads, the state of existing facilities and the particular re-
quirements of specific customers. For some of the equipment included in the
program, such as transformers or meters, no reasonable alternative exists.
Where alternatives do exist, e.g. in routing, sizing or voltage of transmission
lines and location and reserve capacities of substations, the utilities have
selected the least~cost solution which is compatible with safety and environ-
mental considerations. The use of underground high voltage lines is limited
to those cases where urban congestion makes it impractical to build aerial
lines. The use of double circuits is limited to feeding the most important
substations. Spare capacity at substations is normally limited to about 20%
over peak loading.

Return on Investment

6.02 The return on investment was estimated as the discount rate which
equates the present values of the benefits and costs stemming from the com
bined 1978-1981 investment program of the three utilities as well as those

of each individual program. Benefits were measured by the forecast revenues
from the sales of electricity at the retail levels, using the tariffs in effect
as at December 1976 plus the sole tax. CEMIG’s investment program for the
period is a balanced one and includes sizable investments for generation

and transmission. CELESC’s and ESCELSA’s programs include only distribution
items; however, the related generation and transmission investments are
included in the cost of energy purchased from their bulk suppliers. The
equalizing discount rate for the combined program is about 17%Z as are the
equalizing rates for CEMIG’s and ESCELSA’s individual programs, while that
pertaining to CELESC’s program is about 15%. These discount rates compare
favorably with the opportunity cost of capital for Brazil, estimated to be
11%. The equalizing rates obtained understate the real economic rate of
return of the programs, as revenues from the sales of electricity do not fully
measure some of the benefits to society, such as social benefits of residential
and public uses, or the indirect benefits to industry and commerce, whose
production and employment depend on a reliable electricity supply. Table T-24
of Annex B contains the cost and benefit streams used in the calculations; the
underlying assumptions appear as footnotes to the table.

6.03 These results are based on economic efficiency prices for all inputs
except labor and foreign exchange. The use of efficiency prices for labor
would increase the rate of return. A sensitivity analysis was carried out to
determine whether any rate of exchange, other than USS$1 = Cr$ 14.35, which was
the official rate as of June 30, 1977, would materially change the results.
The results of this analysis, reproduced below, indicate that the rate of
return is not significantly affected by changes in the foreign exchange rate.
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RATE OF RETURN (%)

Exchange Rate Relation to

(UsSl =) Base exchange rate (%) CEMIG CELESC ESCELSA TOTAL
cr$ 14.35 100 16.7 15.3 17.0 16.6
cr$ 17.22 120 , ©16.0 14.7 16.3 15.9
Cr$ 18.66 130 15.6 14.4 16.1 15.5
cr$ 20.09 140 15.3 l4.4 15.8 15.3
6.04 Sensitivity analyses were carried out to determine the effect on

the rate of return of variations in the following parameters: (a) the

cost of the program; (b) operating costs; (c) time required to start obtain-
ing the expected benefits; (d) average tariff to consumers; and (e) the amount
of energy sold due to facilities built under the program—-either because of
variations in the rate of growth of the market, the number of years in which
the new facilities reach their capacity or in the percentage of sales made
through these facilities or a combination of these variables. Factors (a), (b)
and (c) reflect risks which are, to some extent, subject to control by the
beneficiaries, while (d) depends on Government tariff regulation and (e) -

and to some extent (c) - is related to the accuracy of demand forecasts.

The results, which indicate rates of return which compare favorably with

the opportunity cost of capital for all likely variations in these parameters,
are shown in the graphs of Figure 6.1. It may be noted, however, that the
return on CELESC’s and ESCELSA’s components of the project is highly sensitive
to variations in the price of purchased energy. As noted in Chapter 2 and
paras. 4.14 and 4.20, CELESC and ESCELSA will engage consultants to assist
with project implementation and with the strengthening of their organization,
thus reducing the incidence of risk factors under their control. The other
risks are believed to be within acceptable limits. Any increase in the cost
of purchased energy would be analyzed by the Brazilian authorities in the
context of the applicable legislation and would be most likely offset by
corresponding increases in the level of retail rates.

6.05 From all of the above, it may be concluded that the rate of return
on investment in the combined program, of which the project is part, and on
the individual program of each utility is adequate and that it is not signif-
icantly affected by possible misjudgements of the basic parameters which
determine it.
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CHAPTER 7

SUMMARY OF AGREEMENTS AND RECOMMENDATIONS

7.01 During negotiations agreements were reached with the Federal and
State Governments, ELETROBRAS and the Beneficiaries, as applicable, on the
following principal points:

(a) the beneficiaries will maintain their earnings at levels
consistent with sound financial and utility practices and in
accordance with existing legislation and will maintain their
eligibility for transfers from the Global Guarantee Fund;
the Federal Government will cause DNAEE to take timely action
on the beneficiaries’ requests for tariff adjustments and
transfers and DNAEE will exercise its statutory powers to
allow the beneficiaries a return on remunerable assets of
at least 10%; any change in legislation which would materially
and adversely affect the beneficiaries’ financial position
would be an event of default (para. 1.23);

(b) ELETROBRAS will review regularly and report every six months on
progress of the project and on the beneficiaries’ performance
(para. 2.03);

(c) CELESC and ESCELSA will prepare an improvement program, with the
assistance of consultants, by June 30, 1979 and implement it
thereafter (paras. 2.20 and 2.28);

(d) the beneficiaries will offer financing to low income consumers
who have access to service but are not currently connected
(para. 4.07);

(e) ELETROBRAS will onlend the proceeds of the loan to the bene-
ficiaries under satisfactory terms and conditions (para. 5.07);

(f) the states of Minas Gerais, Santa Catarina and Espirito Santo
will invest, in CEMIG, CELESC and ESCELSA, respectively, at least
90% of the proceeds of the sole tax and reinvest in the beneficiaries
"at least 90% of the dividends they may receive from the beneficiaries
(para. 5.08);

(g) the state of Santa Catarina will make equity contributions to
CELESC (para. 5.08);

(h) the states of Minas Gerais and Santa Catarina and ELETROBRAS will
provide CEMIG, CELESC and ESCELSA, respectively, with such funds
as may be required to assure the timely completion of the project
(para. 5.08);



(1)

(3

(k)

(1)
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the beneficiaries will not undertake any major project, unless
they provide evidence satisfactory to the Bank that such con-
struction is justified technically and economically and that they
have secured the necessary financial resources (para. 5.09);

the beneficiaries agreed not to incur any long-term debt without
consulting the Bank unless their gross internal cash generation
cover their maximum future debt service at least l.5 times
(paras. 5.11, 5.13 and 5.15);

CEMIG will provide to the Bank a review of its investment and
financing plans; ELETROBRAS.and the Federal and State Governments
will participate in this review (para. 5.12); and

ELETROBRAS will, at the Bank”’s request, maintain ESCELSA’s annual
debt service coverage at 1.5 (para. 5.14).

Before declaring the loan effective, the Bank should receive satis-

factory evidence that at least one Project Agreement between the Bank and a
beneficiary, the related Shareholder Agreement with the State, and the related
Subsidiary Loan Agreement between ELETROBRAS and such beneficiary, are effective
and legally binding upon the parties thereto.

7.03
portions

(a)

()

(c)

(d)

7.04

The following are disbursement conditions in respect of the several
of the loan allocated to the respective beneficiary:

receipt of evidence satisfactory to the Bank that the respective
Project Agreement, Shareholder Agreement, and Subsidiary Loan
Agreement related to each beneficiary is effective and legally
binding;

in relation to the CELESC and ESCELSA portiomns, that they have
engaged consultants to conduct studies regarding their respective
organizations and to assist them with 138 kV facilities (paras.
2,20, 2.28 and 4.14);

in relation to the CELESC portion, that payments from the State
of Santa Catarina of its equity contribution to CELESC have been
kept current (para.-5.08); and

in relation to the ESCELSA portion, that ELETROBRAS has furnished
the Bank a plan of action satisfactory to the Bank to enable
ESCELSA to achieve for 1978 and thereafter, until completion of
its portion of the project an annual debt service coverage ratio
of 1.5 (para. 5.14).

With the above agreements, the project constitutes a suitable
basis for a Bank loan of US$130 million equivalent. The loan would
be paid over a period of 15 years including 3 years of grace.

March 10, 1978
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ANNEX A
Page lof 2 pages
BRAZIL

SQUTH-SOUTHEAST DISTRIBUTION PROJECT

ELETROBRAS® Financial Statements

1. This annex contains the following summarized tables, each covering
the years 1971 to 1976:

: Balance Sheets
T-2: Statement of Income
3: Sources and Application of Funds

2. On December 31, 1976, ELETROBRAS’ share capital was represented by
21,665,120,511 common shares and 334,879,489 preferred shares, with a par value
of Cr$1.00 each. The preferred shares have no voting rights and are not con-
vertible into common shares. The preferred shares Class A (subscribed up to
June 23, 1969) have the right to a minimum dividend of 2% per year plus the
legal rate of remuneration of investments in electricity companies. The pre-
ferred shares Class B (subscribed after June 23, 1969) have priority to a
minimum dividend of 6% per year. During recent years a 12%Z dividend has been
paid on preferred shares and 9% dividend on common shares based on the par
value of Cr$1.00. The Federal Government owns 99.6% of all the shares.

3. The balance sheets (Table 1) indicate a consistently high capital/
total debt ratio which, together with a 20-year average remaining repayment
period of its debt reflect a satisfactory long-term liquidity situation.

4, The statements of income (Table 2) indicate sustained low operating
costs (ranging from 5% to 10% including depreciation and taxes) and a satis-
factory interest coverage, which has exceeded five times the annual interest
charges over 1971-1975 (4.3 times in 1976). Net income of Cr$4,340 million
in 1976 (about US$300 million equivalent 1/) represent a 14.6% return on
average equity.

5. The Source and Applications of Funds Statements (Table 3) show a
satisfactory debt service coverage. ELETROBRAS® total requirements were
covered as follows in the period 1971-1976:

1/ As of June 30, 1977: Cr$l4.35 = US$I.
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ANNEX A
Page 20of 2 pages

Cr§106 Z
Net cash generation 15,255 34
Proceeds of energy (sole) tax 3,697 8
Reversion ' 9,639 22
Compulsory loan 9,307 21
Government transfers 1,202 3
Borrowings 5,711 1
Total 44,811 - 100
6. ELETROBRAS is supposed to receive a declining proportion of the

proceeds of the sole tax (from 36% in 1974 down to 18% in 1979) but is seeking
to be permitted to continue to utilize a high proportion of the Federal
Govermment's share of this resource. Its other sources of funds should
increase in line with the growth of power sales and are protected against
inflation by the provisions of the Brazilian power legislation.
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BRAZIL

SOUTH~SOUTHEAST POWER DISTRIBUTION PROJECT

ANNEX A -

T-1

CENTRAIS ELETRICAS BRASILEIRAS S. A. (ELETROBRAS)

Balance Sheets 4/
(in millions of Cr$)

(As of December 31) 1971 1972
ASSETS
Current Assets
Cash and deposits 104 152
Loans (portion maturing within one year) 755 1,007
Other current assets 136 - 209
Total Current Assets 995 1,368
Investments
Loans (portion maturing after one year) 4,808 6,812
Capital stock
Subsidiaries . 2,988 3,838
Associlated companies 976 1,291
Other 7 ) 6
Advances and other investments 1222 376
Fixed assets 29 39
Accumulated depreciation (3) (5)
Deferred charges and assets 64 178
Total Assets 10,086 13,903
LIABILITIES
Current Liabilities
Deht (portion maturing within one year) 39 55
Capital stock subscriptions 135 12
Other current liabilities 479 565
Total Current Liabilities 653 632
Long-~term debt (portion maturing.after one
year)
In domestic currency 2,089 3,428
In foreign currencies 834 1,080
Total Long-term debt 2,923 4,508
Deferred credits and liabilities ' 969 782
bapttal .
Share capital 4,705 6,126
Reserves and retained earnings 836 1,855
Total Capital 5,541 7,981
Total Liabilities . 10,086 13!903
Current assets/current liabilities (times) 1.5 2.2
Total debt/capital ratio - 45/55 46/54

1973 1974 1975 19
202 201 255 3
1,374 1,527 1,926 3,5
575 471 35 1,1
2,151 2,199 7,216 4,9t
9,730 14,601 25,315 38,8
4,541 6,502 8,413 14,4°
1,836 2,299 4,087 5,1
4 376 b/ 461 B/ 6

670 809 863 2,5¢
159 187 309 ¥
(8) (15) (26) (¢

269 420 72 1
19,352 27,378 1,710 67,0.
156 121 204 2¢

20 194 - -

800 1,308 1,863 3,0:
976 1,623 2,067 3,%
4,982 7,812 12,927 22,6¢
1,271 1,672 2,140 5,65
6,253 9,484 15,067 28,30
977 926 302 29
8,817 10,980 14,600 22,00
2,329 4,365 9,674 13,11
11,146 15,345 74,274 35,11
19,352 27,378 41,710 67,01
2,2 1.4 1.1 1.5
42/58 44/56 42/48 48/52

&/ 1271-1975 audited by Messrs. Boucinhas, Campos, Coopers & Lybrand, 1976 by Boucinhas, Campos & Claro S/C Ltda.;
minor reclasifications of accounts have been made to achieve consistency. o

b/ Largely ELETROBRAS' participation in the Bi-national Itaipu hydroelectric project.
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BRAZIL
SOUTH-SOUTHEAST POWER DISTRIBUTION PROJECT
ANNEX A
T-2

CENTRAIS ELETRICAS BRASILEIRAS S.A. (ELETROBRAS)

Statements of Income a/

(in millions of Cr$)

(Year ended December 31) 1971 1972 1973 1974 1975 1976
REVENUES
From shareholdings 331 452 666 759 1,238 1,253
From loans and financings 501 783 1,056 1,463 3,214 4,245
From government securities 5 17 45 76 ( 245 (798
Other 3 4 7 16 ( X
Total Revenues 840 = 1,256 1,774 2,312 4,697 6,296
EXPENSES
Administrative and general 44 65 88 124 225 392
Depreciation ‘ 1 2 3 9 12 16
Taxes 22 22 - 1 179 223
Income before interest 773 1,167 1,683 2,178 4,281 5,665
Interest
On domestic currency debt 82 107 158 203 341 570
On foreign currency debt 45 48 51 86 265 755
Total Interest 127 155 209 289 606 1,325
Net Income 646 1,012 1,474 1,889 3,675 4,340
Interest coverage (times) - 6.1 7.5 8.0 7.5 7.1 4.3

a’ 1971-1975 audited by Messrs. Boucinhas, Campos, Coopers & Lybrand, 1976 by Boucinhas, Campos
and Claro S/C Ltda. ’
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BRAZIL

SOUTH-SOUTHEAST POWER DISTRIBUTION PROJECT

CENTRAIS ELETRICAS BRASILEIRAS S.A.

ANNEX A

T-3

(ELETROBRAS)

Sources and Applications of Funds Statements E/

SQURCES

Income before interest

Less: Non-cash items

Gross cash generation

Plus Loan amortization receipts

Less: Debt service
Amortization payments
Interest

Total Debt Service

Less: Net dividend payments
Net cash generation

Plus: Electric energy (sole) tax
Reversion
Compulsory lean
Government transfers
Borrowing

APPLICATIONS

Capital stock of subsidiaries and
affiliated companies ’
Long-term loans and advances
Short-term financing (net

Legal indemnizations

Purchase of transmission systems
Other

Working capital increase/(decrease)

Debt service coverage: excluding loan
amortization receipts

including loan
amortization receipts

(in millions of Cr$)

1971 1972 1973 1974 1975 1976
773 1,167 1,683 2,178 4,281 5,665
102 64 195 184 - 233 60
671 1,103 1,488 1,994 4,048 5,605
217 443 859 766 1,152 1,816
888 1,546 2,347 2,760 5,200 7,421
110 170 260 357 312 832
127 155 209 289 606 1,157
237 325 469 646 918 1,989

6 24 40 56 80 117
645 1,197 1,838 2,058 4,202 5,315
217 392 501 678 847 1,062

- 595 1,228 1,537 2,100 4,179
725 793 1,076 1,400 2,021 3,294

50 7 354 280 341 170

- - - - 1,785 3,926

1,637, 2,98 4,995 5,953, 11,296_ 17,946
206 447 612 1,139 1,535 3,193

1,332 2,267 2,671 4,897 8,822 12,328
- 35 442 (429)  (115) 159
- - 638 19 659 744
- - 147 104 - -

78 150 133 292 293 1,416

21 85 352 (69) 102 106

1,637 2,98 4,995 5,953 11,296 17,946
2.8 3.4 3.2 3.1 4.4 2.8
3.8 4.8 5.0 4.9 5.7 3.7

a/ 1971-75 figures from Appraisal Report no. 1088b-BR for the Northeast Distribution Project;
1976 figures based on ELETROBRAS 1976 Annual Report.
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BRAZIL
SOUTH-SOUTHEAST POWER DISTRIBUTION PROJECT
ANNEX B
T-1 T

Monthly Electricity Tariffs (1977) &/

(as approved by DNAEE on December 23, 1976)

CEMIG CELESC ESCELSA

1. Industrial

(a) Supplies at 88 kV to 138 kV

~) Demand charge (USS$/kW) Y Not 4,67

© appli-

-) Energy charge (US$/MWh) cable
First 9,000 Myh 5.57 5.40
Next 28,000 MWh 5.23 5.40
Excess over 37,000 MWh 4.88 5.40

(b) Supplies at 20 kV to 69 kV

-) Demand charge (US$/kW) 5.92 5.92 5.92
-) Energy charge (USS/MWh) 7.99 7.99 7.99

(c) Supplies at 2.3 kV to 13.8 kV

-) Demand charge (USS$/kW) 6.27 6.27 6.27
~) Energy charge (US$/MWh) 10.40 10.40 10.40
2. Residential® (US$/Mém) 57.14  57.14 57.14
3. Rrural® & (yss/im) 37.14  37.14 37.14
, )
4, Non-residential-® - non-rural (US$/MWh)
(commercial and governmental facilities) 61.32 61.32 61.32
5. Street Lighting (US$/MWh) 17.42 17.42 19.51
6. Discounts (%)
(i) for urban electric traction 75 not not
(ii) for railroad's electric traction 50 applicable applicable
(iii) water suppliers— 40 20 40

a/ Translated into US$ at the rate of Cr$l4.35 = US$1.
W 25% discount if consumption does not exceed 30 kWh/month.
¢/ Supply at high voltages has a 10% discount.

4/ Additional discount iB givsn if peak demand does not coincide with suppliers'
peak according to P= “f - "p x 50 where P = % discount

Df Df = billing demand

Dp = demand at time of system peak.

o US$24.39/MWh for bakeries with electric ovens, subject to certain restrictions

regarding hours of operations.
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Access To Service

(figures in thousands)

1975 1976 1977 1978 1979 1980 1981 1982
CEMIG's Service Area.
a. Inhabitants - Rural areas 6552 6526 6503 5482 6464 6446 6428 6411
b. Inhabitants - Urban areas 5999 6238 6482 6731 6984 7243 7506 777:
¢. Total inhabitants 12551 12764 12985 13213 13448 13689 13934 1418¢
d. Residential customers 787 867 950 1036 1124 1214 1305 139¢
e. Service index (c/d) 15.9 14.7 13,7 12.8 12,0 1.3 10.7 10,1
CELESC's Service Area.
a. Inhabitants - Rural areas 1778 1808 1837 1862 1892 1921 1952 1987
b. Inhabitants - Urban areas 1574 1643 1716 17987 1877 1960 2032 2107
¢. Total inhabitants 3351 3451 3553 3659 3769 3881 3984 409¢
d. Residential customers 251 278 313 348 388 433 480 53
e. Service index (c/d) 13.4 12.4 10.7 10.5 9.7 9.0 8.3 7.5
ESCELSA's Service Area.
a. Inhabitants - Rural areas - - not available - - - -
b. Inkabitants - Urban areas - - not available - - - -
c. Total inhabitants 1725 1750 1776 1804 1831 1860 1889 191¢
d. Residential customers 116 136 146 161 177 195 214 23¢

e. Service index (c/d) 14.9 12.9 12.1 11.2 10. 3 9.5 8.8 8.7
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Energy and Peak Demand Balance

CEMIG

Total Sales - GWh

Tosses - % of net generation & purchases
Losses - GWh

Energy Required ~ GWh

Energy Balance:!

Wet generation from its plants - GWh
Purchased energy(from FURNAS) GWh
Load factor (%)

Peak demand - MwH/H

Capacity Balance:

Generation at time of system peak (MW)
Purchases at time of system peak (MW)

CELESC

Total Sales -~ GWh

Losses - % of net generation & purchases
Losses - (Wh

Energy Required - GWh

Energy Balance:

Net generation from its plants - GWh
Purchased energy (from ELETROSUL) GWh
Load FTactor (%)

Pezk demand - MWH/H

Cepacity Balence: .

Generation at time of system peak (MW)
Purchages at time of system pesk (MW)

ESCELSA

Total Sales - GWh

Losses - % of net generation & purchases
Losses - GWh

Energy Required - GWh

Energy Balance:

Net generation from its plants - GWh
Purchased energy (from FURNAS) GWh
Toad factor (%)

Peak demand - MWH/H

Capacity Balance:

Generstion et time of system peak (MW)
Purchases at time of system peak (MW)

ACTUAL (Bst. FORECAST
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
% % 4 % % % % % E % 4
5352 5902 6788 7839 9179 10662 13086 15908 18489 21186 23181
7.2 8.1 8.3 8.8 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Loz 23 611 757 913 1063 1204 1573 1829 2095 2293
5775 100 25 100 7399 100 8596 100 10092 100 11635 100 14380 100 17481 100 20318 160 23281  1n0g  2s5h7h 100
55255 96 5778 90 6745 91 7938 92 jann 76 8899 76 12952 90 15527 89 17532 8 19480 84 21935 86
250 N eu7 16 654 9 658 8 2448 oY 2736 ol 1h28 10 195k 1L 2786 14 3801 16 3539 1L
69 68 71 71 n 71 71 71 71 71 71
949 1070 1195 1386 1628 1870 2312 2811 3267 3743 Logs
n.a. 934 1006 1246 1236 1498 1862 2361 2567 3003 3356
n.a. 136 189 1ko 392 koo k50 450 700 740 %)
752 1002 1274 1522 1878 2232 2650 3104 3619 4186 L8o5
13.9 11.6 10.4 9.2 8.0 7.7 7.9 8.0 8.0 8.0 8.0
121 131 148 154 163 187 228 269 315 36k 418
873 100 1133 100 ihp2 100 1676 100 201 100  2h1g 100 2878 100 3373 100 3934 100 4550 100 5223 100
Log jite) hgo 43 398 28 399 oL 468 23 433 18 L33 15 433 13 k33 11 L33 g 433 8
443 51 6h1 57 1024 72 1277 76 1573 77 1986 82 2hhs 85  2oko 87 3501 89 k117 91 4790 92
5 53 57 59 61 62 62 62 6 62 62
17 24 285 325 380 Lhs 530 621 72& 838 962
8. n.a. n.a. 6l 69 &9 A9 69 69 69 69
n.a. n.a. n.s. 261 311 377 L6 552 - 655 769 893
] 640 777 868 1006 1491 1989 2626 3127 4182 o6
10.8 9.7 11.0 9.4 7.0 9.1 9.1 5.1 8.7 8.5 8.5
56 69 97 81 76 149 199 263 298 388 409
518 100 709 100 874 100 gho 100 1082 1640 100 2188 100 2869 100 3425 100 4570 100 4815 100
294 57 376 53 967 111 1117 118 825 987 60 1050 48 1077 37 1066 31 1103 2l 1106 23
22k 43 333 47 (93) (U (167) (18) 257 653 ho 1138 52 1812 63 2359 69 3467 76 3709 77
62 59 66 65 65 65 65 65 65 65
%5 136 151 168 196 288 384 507 601 Boz 86
48 87 171 1k7 181 176 176 176 176 176 176
47 Lo 20 21 15 112 208 331 45 626 670

g/ Excludes 119 (Wh supplied to FURNAS through interchange agreement,
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Installed Capacl MW) and Energy Avsilabils GWn/yesar

Installed Annual Annual
Capacity (M) Eaecgy (GWh) Energy (GM)
Cricicsl hydro- (Average hydre-
logical vesr) logical year)

CEMIG
Bxisting January 1, 1977
Hydro:
Jaguara 425.6 2560 2934
Tres Marias 387.6 1798 2155
Salto Grande 104.0 622 743
Volta Grande 380.0 1542 1848
Ttutinga 48.6 210 254
Canargos 45.0 166 201
Piau 18.0
Gafanhoto 12.9
Peti 9.4
Rio de Pedvas 9.3
Pogo Fundo 9.2
Tronqueiras 7.9
Martins 7.7
Cajuru 7.2
16 small piants 35.7 482 af 378 af
Sub-total 1508.1 7317 a718
Thermal:
4 small diesel plants 7.2 __ 60 _ 40
TOTAL 1515.3 3% 4758
Addicions during 1977:
Igarape (Thermal) 123.0 930 9%
Seo Simao (hydro) 268.0 2113 2200
TOTAL January 1, 1978 1968.3 10460 11385
Addirions during 1978:
Sao Simao 804.0 6339 6600
TOTAL Jaauary 1, 1979 2712.3 18799 18485
Mditions during 1979:
Sao Simao $36.0 133 1554
TOTAL Jasuary 1, 1980 1246.3 16932 20039
Additions during 1980:
None . - - -
TOTAL January 1, 1981 3248.3 16932 20039
Additions during 1981:
Emborcagao (hydre) 250.0 1971 2000
TOTAL January 1, 1982 98 18903 32635

Addition during 1982:

Emborcagao 750.0 1989 2748
Noya Ponte (hydro) 160.0 1261 NA
Igarapava (hydro) 50.0 394 _NA_
TOTAL January 1983 . 22547 NA
oamc
Bxisting January 1, 1877
Hydro:
Palmeiras 17.8
Bracinho 16.5
Garcia 8.6
Cedros . 7.0
Salto Welsebach 6.3
7 small plants 13.4
Sub~total f . 200 398
Thermal:
2 suwall diessl plants 6.0 a5
TOTAL 75.3 235 433
No additions plamned in 1977-1982
ESCELSA
Existing January 1, 1977
Hydro:
Mascarenhas 120.0
Suiga 30.6
Rio Bonito 15.0
Several small plants _15.2 — R
TOTAL 180.8 900 1109
-No additions plamned in 1977
TOTAL January 1, 1979 180.8
Addirions during 19738:
recirement of twvo small plants {6.4)
TOTAL January 1, 1979 176.4 TR0 ~1080

No additions planned in 1979-1982

a/ 1includes availability of all hydro plants other than the ones specifically
meationed above. .

NA ~ Not Available
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Interconnected Systgx; Energy and
Peak Demand Balance—

Southeast end Central-West Regions

Energy - average
1. Requiremen’cs—/f/
2, Aveilabilities

in region
from Itaipu
3. Balance

Peak - MW
1. Requirements—a/c
2, Availabilitie.
in region
from Ttaipu
3. Balance

South Region

Energy - average
1. Requirementlfgjc
2. Availabilitie
in region
from Ttaipu
3. Balance

Peak - MW
1. Requirementyy
2. Availabilities
in region
from Itaipu
3. Balance

Southeast, Central-West and South Regions

Energy:
Requirements - Average ng/
Minimum stored energy in reservoirs‘-’/h/
MW-month
4 of maximum storage capacity
Average thermal generation:
Muclear - Average MW
Load factor %
J. Lacerda - Average MW
Inad factor %
Candiota - Average MW
Load factor %
Other coal-fired - Average MW
Load Tactor %
0il and gas-fired - Average MW
Toad factor %
Deficit - Average MW

Peak:
Reguirements - P y
Availabilities® - MW
hydro
thermal

small plants
Balance

Static Balance

1378 1979 1580 1901 1982 1083 1084 1985 1986 1987
85 9506 10634 11807 13113 14380 15559 16836 18145 19528
8974 10176 10869 11504 1o2hk 14173 16278 18435 19881 20122
8974 10176 10869 11504 12244 13153 13743 1?;03 thzg 14603

- - - - - 1020 2535 032 535 5519
b9 670 235 -303 y -869 & _2079/ 19 1599 1736 59k

12756 14359 15991 17760 19752 21653 23456 2541k 27429 29567

16605 17808 19422 20554 21102 24307 27558 29187 30765 31725

16605 17808 19422 20554 21102 23197 2L803 2h803 24803 24803

- - - - - 1110 2755 438k 5962 6922
3849 3o 3431 27% 1349 2654 hige 3773 3336 2158
1446 1673 1918 226l 2586 2929 3274 3631 3992 4355
11kk 1257 1564 3hok 3537 3740 Lo78 hiy13 4717 h792
1kl 1257 1564 340l 3537 3550 3288 3ggg 3605 36f§5

- - - - - 190 0 1112 1187
-302 ¢/ 416 e/ -354 ¢ 11%0 951 811 8ol 782 725 437
2363 2710 311k 3735 kelg 4793 5338 5501 BhéT7 7032
2548 27h2 4508 5569 5569 5775 6104 6lhg 6805 7052
2548 27h2 4508 5569 5569 5569 5569 5569 5569 5569

- - - - - 206 535 880 1236 1483

185 32 1364 1834 1320 982 766 5L8 338 20

Dynamic Balsnce

8k95 9506 10634 14071 15699 17309 18833 20467 22137 23883

8goL 6459 5877 13914 8898 10789 12813 1740k 37656 36845
21.5 13.5 10.1 1 10.? 1.9 1.1 19,2 29,4 28.
88 309 309 307 31k 655 912 1284 1354 1491
1 49,5 hg,5 kg,1 50,2 35.9 30.2 La,5 .8 bo,
[¢] 0 0 131 133 118 88 96 129 170
o ¢} ¢} 29.3 29.9 26.4 19.8 2.4 28.9 38.
0 o] ¢} 113 128 113 86 80 123 169
0 o a 26.8 30.5 26.9 20.5 19.1 29.2 Lo,
0 0 0 25 26 20 2 7 12 48
s} 0 0 19.3 19.8 15.5 6.8 5.6 g.2 37.

147 153 162 170 277 237 121 13 162 BN
11,1 1.5 12,2 12,6 20,4 17.5 9.0 10.5 12.0 16.3
[ 0 o o o 0 0 o} 0 o

12756 14359 15991 21495 24001  26LL6 28754 31315 33896 36599

17367 18080 18977 26067 26220 30332 338k9 36038 39576 ogko

171k 15427 16292 22064 22217 25129 27&&9 29635 33173 34437
1955 1955 195 2976 2976 k176 5370 5376 5376 5376

698 698 730 1027 1027 1027 1027 1027 1027 1027
L6511 3721 2986 k572 2219 3886 5055 hya3 5680 Yok

b/

<

ELETROBRAS and the wutilities normally review and update these studies every

‘year and are thus likely to anticipate the possible consequences of a coin-

cidence of delays and adverse hydrological conditions so that they may
mitigate the effects of such occurrences.

These requirements have been estimated on the basis of power market studies
completed in the last guarter of 1976, New market studies, completed in the
last guarter of 1977, have lower forecasts.

The availability of energy and peaking capacity has been estimated on the
basis ol
In the Southeast:
(i) hydrological conditions in the critical year (1955);
In the South:

(ii) nydrological conditions as per eritical year (194%4-1945) through
1980 and as per critical year of the Southeast (1955) thereafter
in view of the commissioning in 1981 of EHV interconnsction;

(1ii) the following installation program (in MW)

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
Ilha Solteira (CESP) [4]

Sac Simao (CEMIG) 1072 536

Agua Vermelha (CESP) 230 690 460

Angra (nuclear,FURNAS) 625 1200 1200
Ttauba (CEEE) 375 125

Jorge lecerda TIT 125 125 (thermal, ELETROSUL)
Ttumbiara (FURNAS) 1050 1050

Fox do Arela (COPEL) 672 336

Salto Osorio (ELETROSUL) 306

Salto Santiago (ELETROSUL) 584 584

Candiota II (coal-fired)(CEEE) 150 150

Enborcagao (CEMIG) 750 250

Rui Barbosa 300

Ttaipu 2100 2100 2100 2100 2100
Salto da Divisa (FURNAS) 720
Itapebi (FURNAS) . €18

Deficits to be met by transfers from South region.

Deficit to be wet by transfers from Southemstern region through existing low

capacity 230 kV interconnection.

Deficit to be partielly met by transfers from Southeastern region; curtailment
may be necessary if critieal hydrological year occurs' however, lower demands
than used as a basis for these studies may make them unnecessary.

Requirements shown sre those of Southeastern/Central-Western region through
1980 and those of the three regions thereafter,

After meeting market in hydrologieslly critical year, using thermal plants
as shown.
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Detailed Project Cost Estimate

CEMIG CBLESC . ESCELSA PROJECT (otals)
G S “ === =
. 3 3 irenite 3 3y s roui 3 3 et 3 3
Cireuit-km 107crg 10°US$ Circuit-kn 107 10”08 Circuit-km 10°crd 10°Us$  Circuit-km 107crs 10°Us§
Subtransmission Idnes - 34 KV Subtransmission Lines - 34 kV Subtransmission Lines - 34 kv
Praia-Vila Velha £ 628 bl & 628 il
Subtotal - - - Subtotal - - - Subtotal g Z28 j2n [ 628 jnn
Subtrensmission Lines-69 kV Subtransmission Tines-69 kV Subtransmission Lines-69 kV
Arcos-Iguatama 20 5,927 413 Coqueiros-Ilha-Centro (underground) 2 34,375 2,395 Montanha=Mucurici 18 3,770 263
Arcos-Pains 17 5,038 351 Ilha-Centro-Trindade & 4,089 285 Sao Mateus-Pedro Canario bo 9,550 665
Claudio-Oliveira 34 2,076 702 Joinville TV-Tupy 7 1,286
M. Carmelo-Coromandel L3 11,043 770 Blumenau 1I~Salto b 1,777 124
Salto Grande-Guanhaes 45 11,554 805 Tubarao-Jeguarune 19 5,804 Loy
Trindade-Ilha Norte 15 5,340 372
Fnseade de Brito-Trindade ho 27,500 1,916
Selse iroe-Cauboriu 17 5,143 358
Otalicio-Ponte Alta II 28 10,232 713
Xanxere-~Chepeco I 35 12,125 845
Xanxere-Chapeco II 35 11,455 798
Tubarac- Guarda-Azanbuja 20 6,080 hal
Tcare-Morro da Fumace 13 4,000 280
- — - Tubituba-Lagune 2 9,455 659
Subtotal 59 13,638 3,081 Subtotal —% TR 3,665 Subtotal 58 13,320 T8 57 195,615 T[3%
Subtransmission Lines-138 kV Sublrangmisgion Lines - 138 kv Subtrensmission Lines-138 kV
Adeleide Du Centro-BE,Preto (underground) 5 57,470 4,005 Bletrosul-Joinviile IV 5 1,500 105 Mascarenhas-Nova Venecia 120 109,117 7,604
Araxe-Patrocinio 82 33,356 2,324 Blumenau II-Blumenau Eletrosul 1 839 58 Cerapina I-Carepina II y 5,655 354
Arcos-L.Prata Lo 15,143 1,055 Mafra-Canoinhas 65 9,893 689 Line to IBES 15 23,560 1,642
Bonsucesso-Gutierrez 5 2,260 157 ‘Porre 69-Blumensu Eletrosul 18 12,500 871 Line to Marataizes 25 13,351 930
GafenhotouArcos 6 10,372 723 Blumenau TT-Thirama 58 23,420 1,633 Line to Vitoria 8 20,887 1,456
Gafanioto-B,Despacho 70 23,556 1,842 Tlhota-Blumenau Carcia II 27 5,134 358
Gutierrez-Barro Preto (underground) 3 37,930 2,643 LegeswOtacilio Costa IT 4o 15,589 1,086
Jaguera-Passos 120 L8,813 3,k02 Yanxere-Modelo 60 23,375 1,629
Juiz de Fore I-Paraibuna 6 6,101 Losg Modelo~Sg0 Miguel 55 21,455 1,404
Tafeiete-Ponte Nova IT 100 Lo,678 2,835
Neves-Adelaide 19 5,152 359
Neves-Betim IT 25 21,354 1,488
Neveg-Oeste 19 16,204 1,129
Neves-P.leopoldo ITT 23 8,250 575
N,Lima-Sabars Taq.Sabara I k271 298
Patrocinio-Cprm 64 33,843 2,358
Pimenta-Arcos Lo 21,152 1,h7h
Pimente~Arcos 11 Lo 21,152 1,47k
Ponte Nova I-P. Nova II 3 3,533 2ls
P.leopolde III-S,lagoes 2l 14, 6hk 1,020
Taqueril-S,Efigenia 8 3,616 252
US.Emdorcagao-Uberiandia 70 28,474 1,984
Varzes ds Pelma-Italmagnesio 3 3,660 255
Subtotal 775 TE0, o8k 32,123 Sabtotal 329 113,705 7,923 Subtetal 72 172,570 12,025 1,180 7,259 55,077
Subtransmission Lines-230 kV Subtransmission Lines-230 XV Subtransmission Lines-230 kY
Tpatinga-G.vValadares (oranch to Mesquite) 5 2273 I
Itabira~Ipatings (branch to Masquite;.) ﬁ 9,1273 Bus
Itebira-Ipetinga (branch to Drumond 7,k 517
Subtotal i 25,950 1,809 Subtotal - - - Subtotal - - - = 25,560 1,509
TOTAL-Subtransmission Lines 952 530,582 36,973 AL~ Subtransmission Lines 599 252,366 13586 TOTAL~Subtrans, Lines 236 186,518 12,996 1,787 969,466 57,557
Substations - 3.5 kv MVA Substations - 34,5 kV MVA Substations - 34.5 kV MVA Mya
Sao Ant.Amparc N 2,297 160 - Vila Velha C = 1,697 118 -
U3 Anil 2,5 1,221 85 Campo Grande B - 3,393 236
Praia G - 1,697 118
Paul D - 6,53k 456
Subtotal 5 3,518 2 Subtotal - - - Subtotal - 13,321 328 5 16,939 I,172
Swostations - 69 kY Sutatations - 69 kY Substations ~ 69 kV
~Aifenas 15 s 325 Joinville 111 12.5 L, hoz 307 Mucuriei 7 10,L30 707
Alpiropolis 12,5 3,549 254 Jaragua 25 2,571 179 Pedro Canario 7 10,k%3¢ 27
Avecos (Bambui) - 1,672 117 Tupi - 2,k55 171 Sao Mateus - 2,251 158
Arcos (Legoa ds Prata) - 1,672 117 Brusque 2.5 2,955 206
Arzos (Pains) - 1,672 117 Pigarras 7.5 2,500 174
Baskui - 2,399 167 Gravatal 2.5 3,741 261
Betin I i) 8,756 510 Jaguaruna 2.5 1,857 129
B.Despacho 5 4,618 322 Trindade 4o 1,607 112
Catbuquira 5 3,832 267 Coqueiros 30 6,875 79
Caapo Belo 10 5,661 39k Tlha Centro 52 36,875 2,570
Ca 5 3,432 239 Tilha Norte 7.5 5,179 361
.Ind.8.Luzia 15 5,477 382 Joinville V 7.5 2,l55 171

{continued on Page 61)
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Detatled Prafact Cost Estimate

CEMLG

JECT (Totals)

MvA 107 203us§ WA 10324 VA 1000 1%uss A 10%cx$ 1038
Substationg - B9 kY (cent'é.) Bubstations - By kv (cont'd} Subgtatiiors - £9 kv
Claudio 5 Seo Fran: S 3,393 236 (on Page 1)
Clauaio {Dlive:ra) - Blumeneu-Garcia - 3,482 243
Frutal 5 7.5 2,539 185
Guenhaes - 7.5 2,143 w9
Ihia 5 1 5,089 355
Trufutaha =0 Salaciron 25 9,107 635
Jampruca 2.5 Caghoriu 7.5 6,250 43¢
T.Monlevede 20 Pigexras 25 o1 sh2
L. Prata 1.5 oOtacilio Costa 2.5 2,679 187
N, Serrana 2.5 Zoate Alts 2.5 2,455 171
Oliveir: 1c Lerval 12.5 3,036 212
Dliveira (Claudio) - Capinaal 7.5 625 Ly
Fains T 5 Xanxere 7.5 12,9L6 2>
Fara de [Minag 13.6 Mode Lo 12.5 11,696 sk
Pasaan - (hepeco - 3,125 28
Piwmel 5 Concordia - 1,072 75
Forte Java L Seexa 7.5 2,991 208
Resplendor 2.5 Tubarss 25 7,991 557
5. Gotardo 2.5 Brago do Horte 7.5 1,921 13
8, Tourengo 0 Gravatal 2.5 1,255 88
Tres Tontes 1 Guarda 7.5 5,804 bk
US.Gefanhota - Azeubuja 7.5 4,732 330
S Puti 5 Taguna 135 L, 652 32
U8 Salto Grande - Forauilhinha - 3,k20 238
Arenangue 7.5 2, 20
Tgarn - 2, 162
Tcera (M de F) 7.5 220
. Yorro da Fumeca . 225
Subtotal EEENg 137,705 TG,5% Subtotal w‘l‘i 13,816 Subtotal. 73,1 I,z EEE 353,55 s
Substations - 138 k¥ Substations - 138 kV Substations - 138 KV
Adelaide (Barro Preto) - 3,494 243 Malra 12 (y152 498 Carapina - 22,148 1,543
Adelaide (Keves) - 3,598 251 Sa0 Berto 18,6 6,785 L73 Thos 50 36,4l1 2,539
Araguard I 3 8,305 579 Crindade 4o 29,464 2,053 Vitoria I 50 65,171 4,542
Araguari t_ (Userlandia IT} - 3,0 i3 Enseada de Britu - 27,46 1,946 Marataizes 25 19,854 1,384
Araxa 135 7,559 530 Cancinhag 15,6 14,286 995 Nova Venecis 25 3,6kl 25k
Araxa {(Patrocinio) - 2,578 251 Kio Negrinho 15,6 6,518 45l Mascerenhas - 3,64l 25h
Arcos {Pimenla) - 7,28 508 Rlo do Sul TT 85 25,625 1,788 Guaraparl - 13,802 963
Barrn Treto (Acelaide) - e 243 lages 33 5,625 392 Ato Lege - 3,1 219
Barra Preta 5 39,755 2,770 Utacilio Costa 25 6,785 w3
Betiw IZ - 3,598 253 Videira 12,5 6,071 423
Betiw I°T 15,018 2,047 Cagador 12,5 5,085 355
Bonsucesso - 3,45l 743 Yodelo 33 2,500 174
Centra - 3,45k 2k3 Inb? tubs 50 168,348 1,279
Cing 50 13,588 7
Divinopolis IZ 25 1h,319 598
Gisierres - 8,276 5T7
Ttajuha 40 19,341 1,348
Ttavna 33 3, oz
Jaguara 2 3,598 251
Joao Pinheiro - . 3,59 251
Juiz de lora L - 3,45 2L3
Telulpte 7,255 506
Lafajete (Fonte Nova) - 3,598 251
Lavras 15 8,258 575
Maracung is 7,299 530
Neves (Adeaide) - 3,508 251
Heves (Rew?m IT) - 3,598 251
Neveo {Oeste) - 3,598 251
Neves {sete Lagoas) - 3,598 251
Oeste 50 23,279 1,622
Faracatu T 15 7,844 5h7
Fr8ROR - 3,59 250
Petos de Minag 30 15,612 1,158
Fatrocinio 15 7,599 530
Patrocinio {Cprm) - R 243
Patrocinio (Araxa) - 7,185 501
Pitenta - 7,195 501
P.Hove 1T L4 25,126 1,752
Pouso Alegre - 5,516 364
P.leopoldo 11 15 H 723
Habura 33 4 e
Santa Ifigenis {Centro} - 4,138 268
Santa Zfigenia (Caquaril) - 4,138 268
Sete Ispoas T - 3,598 251
$.Rita Eapucai 15 8,960 62l
Tajueril - 3,886 2
Uberaba TTT 15 18,198 1426
Uberlardia = - 3,508 251
Uberlandia VI 50 10,2C T
Warginte 15 72599 530
Varzea da Palua - 3,hch 243
Subtotal B To7,073 TERIT Suvtotal 2.6 62, ToX 711,308 Subtotal o EES L3S LI 7T, 51,37
Substations - 230 kV Substations - 230 kY Substationa - 230 kv
Drummond - 17,838
Subzotal = iR Subtotal - - - Subtotal - - - _ ~—FTE —=s
Miscellaneous Iipruvenents - 97,022 - 7,000 A7
TOPAL-Substations wk.6 663,166 TOTAI~Siidatations 354,625 24,713 TOLAL~Substations 154 2ch,307 h,238 848.4 1,222,098 85,165
Distribut on Digtribution strivution
Byscem Pxpansior & Tmprovement 533,700 677, 100 47,226 380,000 26,487
New Customer Cornections . wa?,goc g,is)?} lgg.ggg 6,2;’;
Faqui penit. 19,400 60C I 2,0
TOTAL-Distribution A13,7100 TTAL-Distribution 52,300 39,393 TOTAL-Distribution 510,000 35,540 1,975,400 137,658
Miecellaneons Equipnent Miscelleneous Equipment Migcelluneous Bqwipuent
Hipervision and control 87,551 5,104 - .6' - - " 87,501 6,100
Other miscellanesus equipment N - 8,000 2,648 25,000 1,742 63,0
TUTAL-Miscellaneous Equipment ;v ) ok TOTAL-Migeelluneous Equipnent ‘%ﬁ'@ ] TOAL-Miscellaneous Equiprent Ny _|L7'IE ‘_1‘5%% Tg”@ lsm
POTAL-Direct Costs 1,994,439 132,006 TOPAL~Diract cofts R . 1,497,201 10k, 340 TOIAL-Direet Costs 5 64,518 4,317,555 300,874
Shysical Contingercies 167,013 13,035 Physical Contingencias 280,165 12,555 Physical Contingeneles 151,788 15,577 £12.0%6 26167

TOTAT, 2,081,482 145,051 TOTAL 1,577,156 116,895 TOTAL 1,077,613 5,005 4,836,551 33z,0m
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I-7 (Page 1 of 4 pages)

PROJECT TMPLEMENTATION SCHEDULE

Start preparation of  Couplete Receive bids for pur- 2/ Complete review of 4/ o) /
surveys & bidding documents for chase of materials and/ bids and make award Place purchase orders = Obtain delivery of 2/ Start installation Complete installation
CEMIG documenta congtruction or construction recommendation or_sign contracts materials or_construction or construction

Subtransmission Lines-69 kV

Arcos-Tguatama
Arcos-Pains
Claudio~Oliveira

M. Carmelo-Coromandel
Salto’ Grande-Guanhaes

Subtransmigsion Lines - 138 kV
Adelaide Du Centro-B. Preto

Araxa-Patrocinio
Arcos-L. Prata
Donsucesso-Gutierrez
Gafanhoto=Arcos
Gafanhoto-B. Despacho
Gutlerrez-Barro Preto
Jaguara-Passas

Juiz de Fora I - Paraibuna
Lafajete-Ponte Nova II

Neves-Adelaide
Neves-Betim IT
Neves-Oeste

Neves-P. Leopoldo ILI

N. Lima - Sabara Taq. Sabara

Patrocinio-Cprm
Pimenta-Arcos
Pimenta-Arcos 1T

Ponte Nova 1 - P. Nova II
P. Leopoldo III-5. Lagoas

Taquaril-S. Efigenia
Emborcagao-Uberlandia

Varzea da Palma-Italmagnesio

Subtransmission Lines - 230 kV

« Valadares

Ipating

(branch to Mesquita)

Itabira-Ipatinga

(branch to Meaquita)

Itabira-Ipatinga

(branch to Drumond)

Substations - 34.5 kV

Sac Ant. Amparo
US Anil

Substations - €9 kV

Alfenas
Alpinopolis
Arcos (Bambui)

arcos (Lagoa da Prata)

Arcos (pains)
Bambui

Betim T

B. Despacho
Cambuquira
Campo Belo
Cassia
Cid.Ind.8,Luzia
Claudio
Claudio (Oliveira)
Frutal

Guanhaes

Ibia

Ituiutaba
Jampruca

J. Monlevade
Prate

N, Serrans
Oliveira
Olivelra (Claudio)}
Pains I

Para de Minas
Passas

Pium-1

Ponte Nova
Resplendor

S. Gotardo
Tres Pontas
Us, Gafanhoto
Us, Peti

US. Salto Grande

al

(continued on Page 63)

January 1980
November 1980
October 1979
January 1979
Januery 1977

October 1978
January 1977
January 1979
January 1979
October 1979
July 1978
January 1978
July 1978
July 1977
April 1978
January 1980
Janusry 1978
July 1879
Januery 1979
January 1978
January 1977
January 1977
January 1980
October 1978
July 1978
January 1979
July 1979
October 1977

January 1979
January 1979

October 1978

October 1877
October 1879

July 1978
January 1978
April 1980
April 1978
April 1980
January 1980

July 1978
July 1978
April 1579
July 1978

Janusry 1978
October 1979
Janusry 1978

January 1977
July 1977
January 1978
July 1979
April 1978
July 1978
January 1978

October 1979
January 1978

October 1979
July 1977
October 1977
January 1978
January 1979
July 1978
January 1378
July 1977

December 1980
December 1980
September 1980
December 1979
March 1978

September 1380
June 1978
December 1979
December 1979
December 1980
September 1573
December 1979
June 1979

June 1978

June 1579
Decemher 1980
December 1978
December 1980
December 1979
December 1978
March 1978
June 1978
December 1980
September 1979
September 1979
December 1979
December 1980
September 1978

December 1979
December 1979

September 1979

June 1978
September 1980

June 1979
December 1978
March 1981
September 1979
March 1981
March 1981

September 1379
September 1979
June 1980
March 1979

December 1978
September 1980
September 1978

September 1977
June 1978

September 1978
December 1980
September 1973
March 1979

Scptember 1978

December 1980
December 1978

December 1980
June 1978

June 1978

September 1978
December 1979
September 1979
December 1978
September 1378

1/7% to 6/79

CEMIG intends to invite for ¢ few bids with staggered delivery dutes for a group of lines and substations.

3/79 te 9/79

6/79 o 12/79

6/7% to 10/81

April 1981
april 1981
September 1980
April 1980
July 1978

July 1980
September 1978
December 1979
January 1980
January 1981
October 1979
October 1979
November 1979
September 1978
July 1979
January 1981
May 1979
December 1980
January 1980
April 1979
October 1978
January 1979
January 1981
January 1980
October 1979
January 1980
December 1980
December 1978

april 1980
April 1980

January 1980

September 1978

July 1979
april 1979
April 1981
January 1980
April 1981
April 1981

Janusry 1980
April 1980
April 1981
April 1979

January 1979
October 1980
January 1979

January 1979
October 1978
January 1980
April 1980

October 1979
April 1980

January 1979

April 1981
July 1979

April 1981
January 1979
October 1978
October 1979
April 1981
April 1980
July 1979
October 1978

September 1981
September 1981
March 1981
October 1980
March 1979

June 1981
June 1979

June 1980
September 1980
June 1981
September 1980
September 1980
December 1980
December 1978
June 1980

June 1981
December 1979
June 1981

June 1980
September 1979
July 197%
September 1979
September 1981
June 1980

June 1980

June 1980
September 1381
March 1979

September 1980
Septemher 1980

June 1980

March 1979

December 1979
September 197%
September 1981
June 1980
September 1981
September 1981

September 1380
September 1980
September 1981
September 1979

June 1973
March 1981
June 1979

June 1979
March 1979
June 1980
September 1981
June 1980
September 1980
June 1979

September 1981
December 1979

September 1981
June 1979
March 1979
March 1980
September 1981
September 1980
December 1979
March 1979
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PROJECT IMPLEMENTATION SCHEDULE

CEMIG (cont'd.}

Substations - 138 kV

Adelaide (Barro Preto)

Adelaide (Neves)
Araguari IT

Araguari 11 (Uberlandia II)

Araxa (Patrocinio)
Araxa
arcos (Pimenta)

Barro Preto (Adelaide)

Barro Preto
Betim II

Betim II1
Bonsucesso
Centro

Cinco
Divinopolis II
Gutierrez
Itajuba
Itauna
Jaguara

Jaca Pinheiro
Juiz de Fora %
Lafaiete

Lafaiete (Ponte Nova)

Lavras

Maracana

Neves (Adelaide)
Neves (Betim II)
Neves (Oeste)
Neves (Sete Lagoas)
Oeste

Paracatu II

Passos

Patos de Minas
Patrocinio
Patrocinio (Cprm}
Patrocinio (Araxa)
Pimenta

P.Nova IT

Pouso Alegre
P.Leopoldo III
Sebara

Santa Efigenia (Centro)
Santo Efigenia (Taquaril)

Sete Lagoas I
S,Rita Sapucai
Taquaril
Uberaba III
Uberlandia I
Uberlandia VI
Varginha

Varzea da Palma

Substations - 230 kV
Drummond

Distribution Expansion

Miscellaneous Equipment

(cont. on page 64)

Start preparation of
surveys & bidding
documents

Complete
documents for
construction

Receive bids for pur-
chases of materials and/

or construction

Complete review of
bids and make award

recommendation

Place purchase orders
or sign contracts

COhtain delivery of
materials

Start installation

or construction

Complete installation
or construction

October 1978
July 1978
January 1979
January 1979
April 1977
January 1979
Janaury 1977
October 1978
November 1977
October 1977
October 1978
April 1978
January 1977
January 1978
July 1978

January 1978
January 1979
July 1978
January 1978
April 1977
April 1978
January 1978
January 197%
January 1979
July 1978
January 1977
October 1978
January 1977
January 1978
January 1978
February 1977

April 1978
January 1977
January 1977
January 1977
January 1978
April 1978
April 1977
October 1977
January 1977
April 1978
January 1978
April 1978
November 1977
January 1978
January 1979
January 1979
July 1978
July 1977

October 1977

February 1978

February 1978

September 1980
June 1980
December 1980
December 1980
September 1978
December 1980
December 1980
September 1980
March 1979
March 1979
September 1980
December 1979
March 1978
June 1579

June 1980

December 1979
June 1980
March 1980
June 1979

June 1978
December 1579
September 1979
September 1980
Septemher 1980
June 1980
March 1978
September 1980
March 1978
June 1980

June 1979%
December 1977

December 1979
June 1978

June 1978
December 1980
September 1979
December 1979
June 1978
December 19738
June 1978
September 1979
September 1979
December 1979
September 1979
September 1979
December 1380
September 1980
December 1379
September 1978

September 1979

December 1978

December 1978

( March 1979
to

( March 1980

( June 1979
( to
C June 1980

( Auguat 1979
( to
(August 1980

( February 1980

¢ to
¢ June 1981

October 1980
October 1980
January 1981
January 1981
December 1978
Januvary 1981
December 1978
October 1980
July 1979
april 1979
July 1980
January 1980
July 1978
June 1979
April 1980

October 1979
October 1980
April 1980
July 1979
July 1978
January 1980
October 1979
January 1981
October 1980
October 1980
April 1979
CGctober 1980
Qctober 1979
April 1980
April 1979
april 1979
October 1978
January 1980
October 1978
October 1978
July 1978
July 1979
January 1980
July 1978
January 1979
July 1978
October 1979
October 1979
January 1980
October 1979
July 1979
January 1981
October 1980
January 1980
September 1978

July 1979

( January 1980
( to
(June 1981

June 1981
June 1981
September 1981
September 1981
June 1979
September 1981
September 1981
June 1981
September 1980
December 1379
September 1981
September 1980
March 1979
December 1979
June 1981

September 1980
March 1981
December 1980
March 1980
December 1978
September 1980
June 1980
September 1981
June 1981
June 1981
December 1979
June 1981
June 1980
June 1981
March 1980
September 1979
June 1879

June 1980

July 1979

June 1979
September 1981
June 1980
September 1980
March 1979
September 1979
March 1979
June 1980
June 1980
September 1980
June 1980
September 1980
September 1981
June 1981
September 1980
March 1979

June 1980

( June 1980

to
( December 1981
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PROJECT IMPLEMENTATION SCHEDULE

ESCELSA

Subtransmission Lines - 34 kV

Praia-Vila Velha

Subtransmission Lines - 69 kV

Montanha-Mucurici

Sao Mateus-Pedro Canario

Subtransmission Lines - 138 kV

Mascarenhas-Nova Venecia
Carapina I -~ Garapina IIL

Line to IBES
Line to Marataizes
Line to Vitoria

Substations - 34.5 kV
Vila Velha C
Campo Grande B
Praia G
Paul D

Substations - 69 kV
Mucurici
Pedro Canario
Sao Mateus

Substations - 138 kV
Carapina II
Ibes
Vitoria II
Marataizes
Nova Venecia
Mascarenhas
Guarapari
Alto Lage

Distribution Expansion

Miscellaneous Equipment

Start preparation of Complete
surveys & bidding documents for
documents construciic
started September 1978

January 1979
January 1979

March 1978
March 1978
January 1979
January 1979
March 1978

March 1978
March 1978
March 1978
January 1979

January 1979
January 1979
Jarmary 1979

March 1578
January 1979
March 1978
January 1979
March 1978
March 1978
January 1979
January 1979

February 1978

February 1978

September 1979
September 1979

September 1978
September 1978
September 1979
September 1979
September 1978

September 1978
September 1978
September 1978
September 1979

September 1979
September 1979
September 1979

September 1978
September 1979
September 1978
September 1979
September 1978
September 1978
September 1979
September 1979

December 1978

December 1978

Receive bids for pur-
chases of materials and/

Complete review of
bids and make award

Place purchase orders

Obtain delivery of

Start installation

Complete installation

or construction recommendation or sign contracts materials or construction or construction
March 1979 June 1979 August 1979 February 1979 January 1980 June 19
March 1980 June 1980 August 1980 February 1981 January 1981 December 1981
March 1980 June 1980 August 1980 Februar 1981 January 1981 December 1981
March 1979 June 1979 August 1979 February 1980 January 1980 December 1980
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1980 June 1980 August 1980 June 1981 May 1981 December 1981
March 1980 June 1980 August 1980 June 1981 May 1981 December 1981
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1980 June 1980 August 1980 February 1981 January 1981 June 1981
March 1980 June 1980 August 1980 February 1981 January 1981 December 1981
March 1980 June 1980 August 1980 February 1981 January 1981 December 1981
March 1980 June 1980 August 1980 February 1981 January 1981 Decembher 1981
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1980 June 1980 August 1980 February 1981 January 1981 December 1981
March 1979 June 1979 August 197% February 1980 January 1980 June 1980
March 1980 June 1980 August 1980 February 1981 January 1981 December 1981
March 1979 June 1979 August 1979 February 1980 January 1980 June 1980
March 1979 June 1979 August 1979 February 1980 January 1980 June 1580
March 1980 June 1980 August 1980 February 1981 January 1981 June 1981
March 1980 June 1980 August 1980 February 1981 January 1981 June 1981

( March 1979 ( June 1979 ( August 1979 ( February 1980 ( January 1980 ( June 1980

{ to to ( to ( to ( to ¢ to

{ March 1980 ( June 1980 ( August 1980 ( June 1981 ¢ June 1981 { December 1981
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T-3

CEMIG
Actual and Proposed Terms Applicable to Long-term Debt to 1982

Loan Amount
(in million

units of Grace Period Amorcization :
Loan  applicable (years and Period (years g::nltmenl:
Creditor Purpose Date currency) — Currency months) __ and months)  Interest Rate
FOREIGN LOANS - )
EXISTING
IBRD - 442-BR Jaguara 1966 49.0 US$ equiv. 5-6 19-6 6.0%
566-BR Volta Grande 1968 26.2 " 6~3 18-9 6.5%
- 829-BR Sao Simao 1972 60.0 " 7-4 22-8 7.25%
~ 478-BR System Expansion 1966 6.3 " 5-2 14-10 6.02
Bank of America
No. 1 Igarapé 1974 20.0 us$ 4-0 8~-0 LIBOR + 0.75%
B. of America No.2 Sao Simao 1975 45.0 " 1-6 3-6 LIBOR + 2%
AID - 512-L-014 System Expansion 1963 5.1 " 4-9 16-3 5.0%
KFW - DM-16 Tres Marias 1965 16.6 M 4=5 15-7 5.0%
CITIBANK No. 4 Sao Simac 1974 20.0 Uss 4-0 8-0 LIBOR + 1.5%

" No. 5 " " 1975 10.0 " 2-0 6-0 LIBOR + 1.875%

" No. 8 " N 1976 20.0 us$ 2-6 5-6 LIBOR + 2.25%
LIBRA BANK NO. 1 " " 1973 8.0 " 5-0 7-0 LIBOR + 0.875%

" " No. 2 Igarapé 1973 12.0 " 5-0 10-0 LIBOR + 0.875%
SKODAEXPQRT " 1973 14.0 SW Fr 4-Q 11-0 6.5%
PARIBAS (BFCE) Sao Simao 1973 15.0 Fr Fr 5-6 9-6 6.5%
EXIMBANK OF JAPAN " " 1973 9.8 ¥ 5-10 9-2 7.0%
ELETROBRAS (Repass,

several loans) System Expansion  1965/1973 19.6 USs$ 0-7/4-5 4-5/16-7 6.02 - 6.5%
LOCAL LOANS - EXISTING
ELETROBRAS :

ECF - 79/69-A/70 &
B/71-D/76 Volta Grande 1969 360.93/ cr$ 4=11 12-1 10.0%

- 78-¢/73 " " 1973 95.3 " 1-4 11-3 10.02

- 102/73-B/76 System Expanaion 1973 267.8 " 3-3 16-9 10.0%

- 121774 " " 1974 479.5 " 0-1 9-11 10.0%

- 1B6-E/76 Sao Simao 1976 1,754.3 " 3-3 9-9 10.02

- 187-D/76 " " 1976 1,479.3 " 3-3 9-9 10.02

- 253/74-253-

B/76 System Expansion 1973 56.9 " 5-6 6-6 10.0%

- 256/73 -

256-B/76 Sao Simao 1973 100.7 " 4=2 10-10 10.0X

- 255/74 Volta Grande 1974 63.7 " 1-1 12-11 ‘10.02

- 404/76 Igarapé 1974 116.0 " 1-0 11-0 10.02

- 307-C/76 System Expansion 1976 734.0 " 3-3 9-9 10.0%

- 320-74 " " 1974 169.6 " 2-7 9-5 10.02

- 328-74 v " 1974 63.4 " 1-9 10-3 10.0%

~ 359-74 v " 1974 80.3 " 0-3 11-9 8.0%

- 424~76 " " 1976 133.1 N 1-7 7-5 10.0%

- 458-76 " " 1976 141.7 " 1-4 9-8 10.0%

- 62/75 Sao Simao 1975 524.9 " 4-3 10-9 7.52
BNDE: Several 1972/5 1,448.9 " 0-1/3~9 7-9/16-9 1 to 928/
Caixa Economica

Federal (PIS) Volta Grande 1974 50.0 " 2-1 5-11 7.0%

BDMG - FINAME System Expansion, b
Sao Simao 1975/76 1,003.6 " 2-0/2-9 0-0/11-3 9.0%, 8.5, 12 to 922/

Others System Expansion Several 229.9 " Several Several Several

FOREIGN LOANS — PROPOSED

Chase Manhattan

Bank Sao Simao 1977 20.0 Us$ 3-0 5-0 LIBOR + 2 1/4%
Brascan System Expansion 1977 5.0 " 1-3 30 *oo+21/82
Proposed IARD loan Distribution 1978 58.1 " 3-0 12-0 8.5%

IDB Emboreagao 1978 69.8 " 5-Q 15-Q 8.35%
LOCAL LOANS -~ PROPCSED

ELETROBRAS System Expansion

& Emborcagao 1977 5,079.8 cr$ Eg-_g Eig_g Eigé

BDMG - FINAME System Expansion 1978 902.5 " 2-0 6-0 8.5%
" " Sao Simao 1977 360.0 " 2-0 8-0 8z
SUPPLIERS-FINAME  Emborcagao 1978 564.2 " 5-0 10-0 8z
FINEP " 1977 206.8 " 3-0 6-0 82
ELETROBRAS~Future ova Fomte &

loms Igarapava 1979 1,557.3 " 4-0 10-0 10%
BND!—FIN.?HE Future Nova Ponte &

Loans & Igarapava 1979 1,328.4 " 40 10-0 102
ELETROBRAS~Future

Loaus System Expansioan 1978 3,147.9 " 5-0 10-0 102
BNDE-FINAME - Future

Loans " " 1978 4,877.6 " 5-0 10-0 9

a/ Adjusted for monetary correction to December 1375; b/ Varies accarding to the degree of national equipment being financed.
¢/ Including some foreign loans.
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Actual and Forecast Long-Term Debt Statements 1976-1982

(in millions of June 1977 cruzeiros)

1976 1876 1977 1978 1979 1980 1981 1982
(after
revaluation)
—~in current Cr$--
FOREIGN LOANS - EXISTING
IBRD - 442-BR 444.3 640.8 743.8 707.0 668.0 626.6 582,7 536.1
566-BR 242.1 344.9 402.5 387.7 372.0 355.1 337.2 318.90
829-BR 460.8 642.7 892.0 903.8 895.9 879.2 861.2 842.3
478-BR 54.3 76.0 86.3 9.4 72.2 64.5 56.3 47.5
Bank of America: 1st 181.4 246.9 297.0 262.1 227.2 192.4 157.5 122.6
2nd 408.2 555.5 501.2 334.1 167.0 - - -
AID 512-L-014 22.1 30.1 32.0 27.8 23.6 19.4 15.2 11.0
KFW DM-16 30.7 46.2 76.6 83.7 77.2 70.7 64.2 57.7
Citibank No. 4 181.4 246.9 297.0 279.6 244,7 209.8 174.9 140.0
No. § 90.7 123.5 125.7 102.9 80.0 57.1 3.3 11.4
No. 8 129.6 148.1 267.3 272.2 222.7 173.1 123.5 73.9
Libra Bank No. 1 72.6 95.1 114.4 106.5 90.6 7.7 38.8 42.9
No. 2 115.8 151.8 197.4 273.7 308.7 288.7 271.8 257.7
Skodaexport 121.3 174.9 191.3 160.5 134.4 120.3 104.3 88.3
Paribas (BFCE) 25.0 30.5 154.7 207.2 209.0 186.9 164.9 142.9°
Eximbank - Japan 4.0 S.4 156.4 351.0 348.6 312.5 276.4 240.3
ELETROBRAS (Repass): 225.5 270.9 302.7 273.9 223.8 123.2 28.0 -
Total foreign loans-existing 2,809.8 3,830.2  4,838.3 4,813.1 4,362.6 3,754.2 3,311.2 2,932.6
LOCAL LOANS - EXISTING
ELETROBRAS
ECF-79/69 - A/70 & B/71-D/76 260.2 311.6 316.9 258.9 207.5 157.6 107.7 57.8
-79-C/73 76.9 92.0 96.5 82.3 68.1 53.9 19.7 25.5
~102/73~B/76 267.8 320.6 354.5 323.4 292.2 261.1 229.9 198.7
-121/74 337.8 404.5 379.0 275.0 183.8 108.7 36.0 -
-186 E/76 1,124.6 1,346.3 2,074.2 2,252.9 2,352.1  1,985.6 1,707.8 1,474.4
-187 /76 151.5 420.7 914.2 1,449.5 2,091.4  2,420.1 2,246.4 2,072.7
-253/74 - 253-B/76 56.9 68.3 82.2 8l.1 63.4 45.7 3.4 18.2
~256/73 - 265-B/76 100.7 120.6 145.0 145.1 145.1 145.1 165.1 185.1
-295/74 - 54.5 65.2 68.9 59.4 49.9 40.4 30.9 21.4
~404/76 101.5 121.5 140.5 115.1 93.4 71.6 54.5 37.7
-307 - C/76 223.8 267.9 637.9 840.8 930.2 819.8 731.8 643.7
-320 - 74 153.3 183.5 207.6 174.9 145.3 119.0 92.6 66.3
-328-74 57.9 69.3 95.5 104.3 9.1 84.3 7.6 64.9
-359-74 73.0 87.4 100.7 96.6 89.9 83.1 76.4 69.7
~424-76 86.8 103.9 180.7 160.7 140.8 120.8 100.8 8.8
~458-76 82.7 99.0 190.2 173.1 156.0 138.9 121.9 1g4.8
~62/75 524.9 628.3 755.8 755.8 743.7 687.6 630.2 572.9
BNDE 662.3 683.7 1,243.9 1,495.4 1,303.3  1,111.2 919.1 723.6
Caixa Ecomomica Federal (PIS) 43.7 43,7 42.6 32.6 22.6 12.6 2.6 9.1
BDMG/FINAME 419.6 419.6 1,141.3 1,783.4  1,989.2 1,793.3 1,565.7 1,353.6
Others 165.4 196.5 527.9 596.4 591.9 574.3 556.7 439.7
Total local loans - existing 5,215.8 6,054.1 9,696.0 11,356.7 11,753.9 10,834.7  9,521.8 8,211.6
Total existing loans ,035.86 9,886.3 14,534.3 16,060.9 16,116.5 14,588.9 12,833.0 11,144.2
FOREIGN LOANS - PROPOSED
Chase Manhattan Bank 297.0 297.0 297.0 264.0 198.0 132.0
Brascan 74.2 62.3 41.5 20.7 - -
Proposed IBRD loan - 16.4 211.4 532.0 640.2 614.8
IDB - 92.4 504.8 1,067.9  1,460.2 1,525.7
Total foreign loans ~ proposed 371.2 468.1 1,054.7 1,884.6 2,298.4 2,272.5
LOCAL LOANS - PROPOSED
ELETROBRAS 432.6 1,541.3 2,662.0  3,590.5 4,331.0 4,702.9
BDMG ~ FINAME - 180.5 361.0 S11.4 631.7 722.0
BDMG -~ FINAME 24.1 240.6 337.4 306.0 274.6 263.2
Suppliers - FINAME - 62.8 169.5 374.1 508.6 564.2
FINEP 38.7 105.1 164.5 199.1 206.8 172.7
ELETROBRAS - Nova Ponte & Igarapava ~ - - - 136.3 460.2 1,026.9 1,557.3
BNDE-FINAME-~ " " " - - - 129.8 425.3 921.1 1,328.4
ELETROBRAS - Other Fut, Loans - ~ - 459.3 1,064.3  1,705.1 2,232.3 3,147.9
BNDE - FINAME " " " - ~ - 949.3 2,232.0  3,618.1  4,834.6 4,877.6
Total local loans - proposed - - 495.4 3,538.9 7,256.8 11,189.8 14,987.6 17,316.2
Total proposed loans - - 866.6 4,007.0  8,311.5 13,074.4 17,286.0 19,588.7
Total loans 8,035.6 9,884,3 15,400.9 20,071.8  24,423.0 27,658.3  30,114.0  30,727.9
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Forecast Long-Term Debt Disbursement Statement 1977-1982

FOREIGN LOANS - EXISTING

IBRD 829-BR

KFW DM 16
Citibank No. 8
Libra Bank No. 2
Skodaexport
Paribas
Eximbank ~ Japan

Total foreign loans - existing’

LOCAI, LOANS - EXISTING

ELETROBRAS
ECF 186-E/76
187-D/76
256/73-265-B/76
404-76
307-C/76
320-74 -
328-74
359-74
424-76
458-76
BNDE
BDMG - FINAME
Others
Total local loans - existing
Total existing loans

FOREIGN LOANS - PROPOSED

Chase Manhattan Bank
Brascan
Proposed IBRD Loan
IDB
Total foreign loans - proposed

LOCAL LOANS - PROPOSED

ELETROBRAS

BDMG ~ FINAME

BDMG ~ FINAME

Suppliers - FINAME

FINEP

ELETROBRAS ~ Nova Ponte & Igarapava
BNDE-FINAME -~ Nova Ponte & Igarapava
ELETROBRAS - Other future loans

NDE - FINAME -~ Other future loans

Total loeal loans - proposed
Tot.al proposed loans
Total loans

(in millions of June 1977 cruzeiros)

1977 1978 1979 1980 1981 198
118.9 11.8 - - - -
21.5 13.6 - - - -
89.1 29.7 - - - -
14.8 84.7 49.0 - - -
12.6 - - - - -
118.0_ 52.4 12.8 - - -
149.9 194.6 15.6 - - -
530.8 386.8 7.4 = = .
454.6 178.6 99.2 25.0 - -
408.1 535.3 641.9 620.9 - -
- - - - 20.0 20.(C
19.7 - - - - -
315.7 202.8 89.4 6.0 - -
19.6 - - - - -
24.3 20.9 - - - -
2.3 2.6 - - - -
55.7 - - - - -
71.1 - - - - -
497.8 347.2 - - - -
701.8 669.2 307.2 - - -
314.5 91.1 13.0 - - -
2,885.2  2,047.7  1,150.7 651.9 20.0 20.¢
3,616.0  2,434.5  1,228.1 651.9 20.0 20,
297.0 - - - - -
74.2 - - - - -
- 16.4 195.0 320.6 131.0 2C
- 92.4 412.4 563.1 392.3 118
371.2 108.8 607.4 883.7 523.3 138
432.6 1,112.2 1,124.3 997.2 829.2 584
- 180.5 180.5 180.5 180.5 180
24.1 216.5 120.3 - - -
- 62.8 106.7 204.6 134.5 55
38.7 66.4 59.4 34,6 7.7 -
- .- 136.3 323.9 566.7 53C
- - 129.8 295.,5 495.8 405
- 459.3 605.0 640.8 527.2 91¢
- 949.3 1,282.7 1,386.1 1,216.5 4%
495.4  3,047.0  3,745.0  4,063.2  3,958.1 2,71t
866.6  3,155.8  4,352.4  4,946.9  4,481.4 2,85
4,282.6 5,590.3 5,580.5 5,598.8 4,501.4 2,87
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Forecast Long-Term Debt Amortization Statement 1977-1982

(in millions of June 1977 cruzeiros)

1977 1978 1979 1980 1981 1982

FOREIGN LOANS - EXISTING

IBRD 442-BR 27.1 36.8 39.0 41.4 - 43.9 46.6
566~BR 12.4 14.8 15.8 16.8 17.9 19.2
829-BR - - 7.9 16.7 17.9 18.9
478-BR 5.2 6.9 7.2 1.7 8.2 8.8

Bank of America No. 1 - 34.9 34.9 34.9 34.9 34.9

" von" No. 2 167.1 167.1 167.1 167.0 - -

AID 512-L-014 4.2 4.2 4,2 4.2 4.2 4.2

KFW DM 16 6.5 6.5 6.5 6.5 6.5 6.5

Citibank No. & - 17.4 34.9 34.8 3.9 34.9

" No. 5 22.9 22.9 22.9 22.9 22.9 22.9

" No. 8 - 24.8 49.6 49.6 49.6 49.6
Libra Bank No. 1 - 7.9 15.9 15.9 15.9 15.9
" " No. 2 - 8.4 17.0 17.0 17.0 14.1

Skodaexport 31.8 30.8 26.1 14.1 16.0 16.0

Paribas - - 10.9 22.0 22.0 22.0

Eximbank - Japan - - 18.0 36.1 36.1 36.1

ELETROBRAS (Repass, several loans) 23.2 28.8 50.2 100.6 95.2 28.0
Total Foreign Loans ~ Existing 300.4 412.2 528.1 608.2 443,1 378.6

LOCAL LOANS - EXISTING

ELETROBRAS

ECF 79/69-A/70 and B/71-D/76 58.0 57.9 51.4 49.9 49.9 49.9
79-C/73 14.2 14.2 14.2 14.2 14.2 14,2
102/73-8/76 31.2 31.2 31.2 31.2 31.2 31.2
121/74 106.7 104.9 91.2 5.1 72.8 36.0
186-E/76 - - - 391.6 277.8 233.4
187-p/76 - - - 292.2 173.7 173.7
253/74-253-8/76 - 1.1 17.7 17.7 14.3 13.2
295/74 9.5 9.5 9.5 9.5 9.5 9.5
404/ 76 25.4 25.4 21.8 21.8 17.1 16.8
307-c/76 - - - 116.3 88.1 83.1
320-74 32.7 32.7 29.6 26.3 26.3 26.3
328-74 12.1 12.2 10.2 9.7 9.7 9.7
359~74 6.7 6.7 6.7 6.7 6.7 6.7
42476 - 20.0 - 20.0 20.0 20.0 20.0
458~76 - 17.1 17.1 17.1 17.1 17.1
62/75 - - 12.2 56.1 57.3 57.3

BNDE 76.4 95.6 192.1 192.1 192.1 195.5

Caixa Economica Federal 10.0 10.0 10.0 10.0 10.0 2.5

BDMG - FINAME 65.9 27.1 101.5 195.8 227.6 212.1

Others 22.9 22.3 17.6 17.6 17.6 117.0
Total Local Loans - Existing 471.7 487.9 654.0 1570.9 1333.0 1,330.2
Total Existing Loans 771.1 900.1 1182.1 2179.1 1776.1 1,708.8

FOREIGN LOANS - PROPOSED

Chase Manhattan Bank - - - 33.0 66.0 66.0

Brascan - 1.9 20.8 20.8 20.7 -

Proposed IBRD loan - - - - 22.8 45.5

IDB - - - - - 52.6
Total Foreign Loans - Proposed - 11.9 20.8 53.8 109.5 164.1

LOCAL LOANS - PROPOSED

ELETROBRAS - 3.5 3.6 68.7 68.7 232.4

BDMC - FINAME - - - 30.1 60.2 90.2

" " - - 23.5 31.4 31.4 3.4

SUPPLIERS - FINAME - - - - - -

FINEP - - - - -~ 34.1

ELETROBRAS - Nova Ponte & Igarapava - - - - ~ -

SNDE" - FINAME - Nova Ponte & Igarapava - - - - ~

ELETROBRAS ~ Other future loans -~ - -

BNDE- -FINAME - Other future loans - ~ - - - -
Total local Loans - Proposed - 3.5 37.3 129.8 175.4 388.1
Total Proposed Loans - : 15.4 48,1 183.6 284.9 552.2
Total Loans 771.1 915.5 1230.2 2362.7 2061.0 2261.0




FOREIGN LOANS - EXISTING

IBRD ~ 442-BR

566-BR

829-BR

478-BR
Bank of America No. 1
Bank of America No, 2
AID - 512-L-~014
KFW~DM~16
CITIBANK No. &
CITIBANE No. 5
CITIBANK No. 8
LIBRA Bank No. 1
LIBRA Bank No. 2
SKODAEXPORT
PARIBAS (BFCE)
EXIMBANK OF JAPAN
ELETROBRAS (Repasa, several loans)

Total foreign loans - existing

LOCAL LOANS -~ EXISTING

ELETROBRAS

ECF - 79/69~A/70 and B/71 and D/76
79-C/73
102/73-B/76
121/76
186-E/76
187-D/76
253/74~253-B/76
256/73-256~8/76
295/74
404/76
307~C/76
320-74
328-74
359-74
424-76
458-76
62/75

BNDE

Caixa Economica Federal (PIS)

BDMG -~ FINAME

Others

Total local loans ~ existing

Total existing loans

FOREIGN LOANS - PROFOSED

Chage Manhattan Bank
Brascan

Proposed IBRD loan
IDB

Total foreign loans - proposed

LOCAL LOANS - PROPOSED

ELETROBRAS

BDMG - FINAME

BDMG - FINAME

Suppliers - FINAME

FINEP

ELETROBRAS ~ Nova Ponte & Igarapava
BNDE~FINAME - Nova Ponte & Igarapava
ELETROBRAS - Other future loans
BNDE-FINAME ~ Other future loans

Total local loans - proposed

Total proposed loans
Total loans
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Forecast Interest Charges 1977 - 1982
(in millions of June 1977 cruzeiros)

1977 1978 1979 1980 1981 1982
45.7 43.7 41.4 39.0 3.6 33,8
26.8 25.9 24.9 23.8 22.7 21.5
60.2 65.2 65.7 64.8 63.5 62.3
5.4 5.1 4.6 4.1 3.6 3.1
25,0 24.3 21.4 18.5 15.5 12.5
57.6 40.8 24.5 8.2 - -
2.1 1.8 1.6 1.3 1.1 0.8
2.6 2.4 2.0 1.7 1.4 1.1
37.9 37.9 34.5 30.1 25.6 21.2
12.6 10.6 8.5 6.6 4.6 2.5
21.3 30.3 24.7 20.0 15.3 10.6
9.5 9.5 8.5 7.2 6.0 4.7
14.3 14.3 13.2 11.9 1c.5 9.1
28.3 11.8 10.0 8.5 8.5 6.5
8.4 14.0 10.8 15.3 13.7 11.2
3.0 13.7 24,5 22,7 2C.3 17.7
25.0 52.6 62.7 57.9 51.5 1.3
385.7 403.9 383.5 341.6 300.4 :219.9
44.8 38.5 32.2 26.7 21.3 15.9
12.6 11.8 10.2 8.7 7.1 5.5
41.9 38.7 35.6 2.5 29.9 26.3
55.6 44.5° 7 33,2 24.2 16.0 8.1
267.4 305.9 323.7 288.5 251.9 222.2
76.3 131.0 199.9 220.5 192.6 173.5
10.8 11.3 9.7 7.8 5.9 4.5
20.0 20.0 20.0 20.0 20.0 20.0
9.3 8.3 7.2 6.3 5.2 4.1
19.6 17.7 15.2 12.6 1€.6 6.9
444 78.4 98.3 91.9 8C.4 70.7
25.6 23.3 19.7 16.7 12.8 10.9
9.7 8.4 7.1 6.0 4.9 3.8
9.4 8.9 8.3 7.8 7.3 6.7
15.5 16.7 14.6 12.4 10.2 7.9
14.9 18.5 16.1 14.3 12.4 10.6
47.4 47.4 47.4 4.9 40.7 36.3
77.2 96.1 83.8 70.6 57.1 45.8
3.4 2.6 2.0 1.3 0.6 -
67.6 112.8 137.3 131.6 115.7 97.1
18.6 18.2 16.1 14.7 12.9 11.5
892.2 1,059.0 1,137.6 1,060.0 916.5 788.3
1,277.9 1,462.9 _1,521.1  1,401.6 _1,216.9  1,008.2
3.8 26.0 26.0 26.0 21.7 15.8
2.8 8.2 6.1 3.8 1.4 -
- 0.7 -9.7 31.6 49.8 53.3
- 21.1 32.8 66.8 109.2 138.2
6.6 56.0 74.6 128.2 182.1 207.3
87.9 97.4 215.9 334.8 437.8 467.7
- 5.8 21.2 3%.5 49.2 59.4
- 10.2 24.7 25.0 22,4 17.8
V- 1.9 8.2 19.7 33.9 42.3
0.3 1.8 10.1 14.1 16.1 14.1
- 6.5 28.4 70.9 123 .1
- - 5.8 25.0 60.6 101.2
- 21.9 74.1 136.7 193.4 264.9
- 46.5 145.6 264.4 385.0 436.8
88.2 185.5 512.1 884.6 1,269.3 1,527.3
94.8 241.5 586.7 1,012.8 1,451.4 1,734.6
1,372.7 1,706,4  2,107.8 2,414.4 2,668.3 2,742.8
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Actual and Proposed Terms Applicable to Long-term Debt to 1982

Loan Amount Grace Period énorciz?:mn
iod (years
Creditor Loan (in million (years and ex K
units of appli- ¢l and months Interest Rate

FOREIGN LOANS - EXISTING Date iaits of WL, ey 2ORChO)

ELETROBRAS (Repass of IDB loan) 12/68 0.4 us$ 0-9 11-6 6%

BESC 1715 3.4 " 1-0 4-6 2% and 2-1/81

over LIBOR

Unibanco [Y2ai 5.0 " 1-6 46 2-3/8% and 2-1/&

over LIBOR

LOCAL LOANS ~ EXISTING

ELETROBRAS:

ECF ~ 67/68 8/68 13.9 cré 1-9 11-0 10%
166/71 9/71 13,7 " 0-10 10-0 10%
358-A/74 12/74 128.7 " 1-10 10-0 10%
437/76 8/76 260.0 " 1-6 10-0 102
438/76 8/76 40.0 " 1-6 10-0 102
416/76 6/76 21.8 " 5-0 10-0 122

IRCs 1965/67 17.9 " 7-0 20-0 44

MME 1967/77 54.0 v 7-0 20-0 -}

BNDE 12/73 12.5 " 0-3 10-0 7.5%

BRDE 1973/76 38.6 " 1-0/2-0 1-0/6~0 6/7%

FOREIGN LOANS - PROPOSED

I8RD 1978 43.8 us$ 3-0 15-0 8.52

Commercial Banks 1977 10.0 us$ 2-0 8-0 2% over LIBOR

LOCAL LOANS - PROPOSED

ELETROBRAS -~ ECF 1978/1982 700.0 cr$ 2-0 10-0° 10%

ELETROBRAS - Rural Electrification 1978/1982 224.8 " 5-0 10-0 122

FINAME 1978/1982 276.8 " 1-0 6~-0 %

T-14
Actual and Forecast long-Term Debt Statement 1976-1982
(in millions of June 1977 cruzeiros)
Bet 1976 1977 1978 1979 1980 1981 1982
efore re- Af = - R
valuation gipg":ig;

FOREIGN LOANS - EXISTING ---current Cr§--—---

ELETROBRAS (Repass of IDB loans) 24,2 37.4 25.8 20.4 14.9 9.0 3.5 -

BESC 32.9 39.6 22.0 1.1 0.3 - - -

Unibanco - - 74,2 66.0 47.2 28.4 9.6 -

Total foreign loans - existing 57.1 $4.0 122.0 97.5 62.4 37.4 13.1 -

LOCAL LOANS - EXISTING

ELETROBRAS:

ECF - 67/68 19.4 32.5 24.1 15.6 7.5 1.0 - -
166/71 14.3 23.9 19.0 14,1 9.6 5.4 1.2 -
358-A/74 153.3 255.2 220.3 189.1 162.8 136.5 110.2 83.9
437/76 0.1 140.0 313.7 288.3 250.2 218.9 187.6 156.3
438/76 9.9 11.9 36.1 32.5 28.9 25.3 21.7 18.1
416/76 8.7 10.5 26.3 26,3 26.3 26.3 24.4 22.5

IRDs 111.7 178.5 127.9 97.6 92.5 87.4 82.3 7.2

Others 19.4 28.9 10.0 5.8 1.5 1.7 3.9 -

we - 12.5 17.3 17.3 17.3 17.3 17.3 17.3

BNDE 21.7 33.8 28.7 23.6 18.5 13.4 8.3 3.2

BRDE 27.0 33.0 37.2 31.4 24.3 18.2 12.5 6.8

Others 0.9 1.9 9.3 0.1 0.1 0.1 - -

Total local loans existing 487.4 763.6 860.9 741.7 641.5 351.5 466.4 385.3
Total existing loans 544.5 826.6 982.9 839.2 703.9 588.9 479.5 385.3

POREIGN LOANS - PROPOSED

IBRD - - - 19.9 180.6 384.5 479.7 466.3

Commercial Banks - - 143.5 143.5 125.6 107.7 89.8 1.9

Total foreign loans proposed - - 143.5 163.4 .306.2 492.2 569.5 538.2

LOCAL LOANS - PROPOSED

ELETROBRAS - ECF - - 125.9 363.3 482.0 595.8 827.3 929.5

" - Rural Electrification - - - 35.7 76.7 123.0 173.9 224.8
FINAME - - - 60.2 110.4 138.4 158.5 182.6
Total local loans - proposed - - 125.9% 459.2 669.1 857.2 1,139.7 1,336.9
Total proposed loang - - 269.4 622.6 975.3 1,349.4 1,729.2 1,875.1
Total loans 544.5 826.6 1,252.3 1,461.8 1,679.2 1,938.3 2,208.7 2,260.4
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Forecast Long~Term Debt Disbursement Statement 1977-1982

FOREIGN LOANS - EXISTING

Unibanco

LOCAL LOANS - EXISTING

ELETROBRAS :

ECF - 437/76
438/76
416/76

BRDE

MME
Total local loans - existing
Total exiscing loans

FOREIGN LOANS - PROPQSED

IBRD
Commercial Banks
Total foreign loans - proposed

LOCAL LOANS - PROPOSED
ELETROBRAS - ECF

" - Rural Electrification
FINAME

Total local loans - proposed
Total proposed loans
Total loans

(in millions of June 1977 cruzeiros)

1977

74.2

125.9
269.4
571.5

1978

237.4
35.7

60.2

333.3
353.2
370.6

I-16

Forecast lLong-Term Debt Amortization Statement 1977-1982
(in millions of June 1977 cruzeiros)

FOREIGN LOANS - EXISTING

ELETROBRAS (Repass of IDB Loans)
BESC
Unibanceo

Total forefgn loans - existing

LOCAL LOANS ~ EXISTING

ELETROBRAS :
ECF ~ 67/68
166/71
358-A/74
437/76
438/76
416/76
IRDs
Others
BNDE
BRDE
Others
Total local loans - existing
Total existing loans
To cash flow
To capital a/

FOREIGN LOANS - PROPOSED

IBRD
Commercial Banks
Total foreign loans - proposed

LOCAL LCANS - PROPOSED

ELETROBRAS - ECF
" Rural Electrification

FINAME
Total local loans -~ proposed
Total proposed loans
Total loans

To cash flow

4f CELESC will capitalize these amounts; therefore, they were omitted from the Sources and Applications of

Funds Statement.

1977

=
i Ow
O

—
E-y
~

w0

w
It~ m

o
O
R SNTR-R-

129.6
145.8
95.2
50.6

145.8
95.2

1979 1980 1981 1982
160.7 203.9 112.4 21.1
160.7 203.9 112.4 21.1
118.7 133.8 251.5 122.2
41.0 46.3 .50.9 50.9
60.2 48.1 48.1 60.2
219.9 228.2 350.5 233.3
380.5 432.1 462.9 254.4
380.6 432.1 462.9 254.4
1978 1979 1980 1981 1982
3.4 5.5 5.9 5.5 3.5
10.9 10.8 0.3 - -
8.2 18.8 18.8 18.8 9.6
24.5 35.1 25.0 24.3 13.1
8.5 8.1 6.5 1.0 -
4.9 4.5 4.2 4.2 1.2
31.2 26.3 26.3 26.3 26.3
42.8 38.1 1.3 31.3 31.3
3.6 3.6 3.6 3.6 3.6
- -~ - 1.9 1.9
30.3 5.1 5.1 5.1 5.1
4.2 2.3 1.8 0.8 0.9
5.1 5.1 3.1 5.1 5.1
5.8 7.1 6.1 5.7 5.7
0.2 - - 0.1 -
136.6 100.2 30.0 85.1 81.1
161.1 135.3 115.0 109.4 94.2
130.8
30.3
- - - 17.2 34.5
- 17.9 17.3 17.9 17.9
- 17.9 17.9 35.1 52,4
- - 20.0 20.0 20.0
had 10.0 20.1 28.0 36.1
- 10.0 40.1 48.0 56.1
- 27.9 58.0 83.1 108.5
161.1 163.2 173.0 192.5 202.7
130.8
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CELESC
Forecast Interest Charges 1977-1982
(In millions of Jume %977 cruzeiros)
1977 1978 1979 1980 1981 1982
FOREIGN LOANS -~ EXISTING
ELETROBRAS (Repass of IDB loans) 1.9 1.4 1.1 0.7 0.4 0.1
BESC 3.1 1.7 0.6 - - -
Unibanco 3.7 7.0 5.7 3.8 1.9 0.5
Total foreign loans - existing 8.7 10.1 7.4 4.5 2.3 0.6
LOCAL LOANS - EXISTING
ELETROBRAS:
ECF - 67/68 2.8 2.0 1.2 0.4 - -
166/71 2.1 1.7 1.2 0.3 0.3 -
358-A/74 23.8 20.5 17.6 15.0 12.3 9.7
437/76 22.7 30.1 26.9 21.5 20.3 17.2
438/76 2.4 3.4 3.1 2.7 2.4 2.0
416/76 2.2 3.2 3.2 3.2 3.0 2.8
IRDs 12.3 9.0 7.6 7.2 6.8 6.4
Others 1.9 0.8 0.5 0.3 0.1 -
MME 1.2 1.7 1.7 1.7 1.7 1.7
BNDE 2,3 2.0 1.6 1.2 0.8 0.4
BRDE 2.3 2.2. 1.8 1.4 1.0 0.6
Others 0.2 - - - - -
Total local loans -~ existing 76.2 76.6 66.4 57.4 48,7 40.8
Total existing loans 84.9 86.7 73.8 61.9 51.0 41.4
To casgh flow 72.6 77.7 66.2 54.7 44,2 35.0
To capital a/- 12.3 9.0 7.6 7.2 6.8 6.4
FOREIGN LOANS - PROPOSED
IBRD - 0.8 8.5 24,0 36.7 40.2
Commercial Banks 5.9 14.8 14.4 12.5 10.7 8.8
Total foreign loans -~ proposed 5.9 15.6 22.9 36.5 47 .4 49.0
LOCAL LOANS - PROPOSED
ELETROBRAS - ECF 0.2 12,0 18.9 43.9 58.8 74.7
ELETROBRAS - Rural Electrification - 2.2 6.7 12.0 17.8 23.9
FINAME - 2.6 7.7 11.3 13.6 15.6
Total local loans - proposed 0.2 16.8 33.3 67.2 90.2 114.2
Total proposed loans 6.1 32.4 56.2 103.7 137.6 163.2
Total loans 91.0 119.1 130.0 165.6 188.6 . 204.6
To cash flow 78.7 110.1 122.4 158.4 181.8 198.2

a/ CELESC will capitalize these amounts; therefore, they were omitted from the Sources and Applications of Funds
Statement.



Crediror

FOREIGN LOANS - EXISTING

USAID - 512-L-062
CITIBANK - RES~-63
CITIBANK - 431
Others

LOCAL LOANS - EXISTING

AMPORP 1 and 2
ELETROBRAS:

ECF ~69-~A/69
-82/69
~83/69
-99/6%
-83-A/70
-82-p/72
~83~D/72
-83-8/73
-202~A/72
-350-74
«335-A/75
QOthers
Calxa Economica Federal
'
3
Centro Operative
BANDES
FINAME
Specisl
Long-rem

FOREIGN LOANS -~ PROPOSED
IBRD

LOCAL LOANS - PROPOSED
ELETROBRAS

FOREIGN LOANS - EXISTING

USAID 312-L-062
Citibank RES-63

" 4131
Othars

Totsl foraign loans -
existing

LOCAL LOANS - EXISTING

AMFORP 1 and 2

ECP 69-A/69
82/%9
83/69
99/69
83-A/70
82-p/72
83-p/73
83~p(72
202-4/72
350~74
335-A/75

Others

Caixa Rconomica Federal
BDs
Cantro Operative

BANDES

FINAME
Special
Long-tern

Others

Total local loans -
existing
Total existing loans
FOREIGN LOANS - PROPOSED
I3RD

LOCAL LOANS -~ PROPOSED
ELETROBRAS

Tacal proposed loans
Tocal loana
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ANNEX B
I-18

ESCELSA

Actual and Proposed Terms Applicable to Long-Term Debt to 1982

Losan Amount
(in @illion
uwits of Gracs . .ziod Joartization
spplicabla (years and Pariod (yesrs
Loan Date curpemcy) = Currency __moothy) and months)  Incerest Bate
1966 12.3 us$ 80 18~9 6.5
1976 3.0 us$ 2-0 = LIBOR + 2%
1976 2.0 us$ 2-0 b LISOR + 2.125%
1966-1976 1.8 us$ 3-0 to 4= 12-0 to 19-0 ST to 7%
1967 26 us$ 1-0 25~0 112
1969 20.2 crs - 10~0 11X
1969 7.2 crs$ 40 11-0 112
1969 103.5 cr$ -0 17~¢ 12
1969 12.0 cré - 10~0 13
1970 41.0 crs$ 4~0 170 ug
1972 17.5 cr§ 2-0 10~0 11x
1972 58.0 cr$ 2-0 16~0 112
1973 56.1 cr$ 1-0 16~0 12
1972 3L.5 cr$ - 11~0 11%
1974 14.8 cr$ - 20~0 [::3
1975 608.1 cr$ 1-0 11~0 122
1969-1975 35.8 crs$ 1-0/2-0 10-0/20-0 6% - 112
1975 18.1 cr$ 2-0 7~0 33
1975 22.4 cr$ 2-0 7-0 33
1975 17.0 cr$ 2-0 6~0 7.52
1975 59.2 cr$ 2-0 8-0 6.52
1975 8.2 crd 2-0 70 83
1978 28.1 us$ 30 12-0 a.5%
1978-1982  1,057.2 cr$ T 29 10-0 102
I-19
> AgtuAl and Porecaut loug-Terw Debt Statemants 1976-1987
in nillione of June 1977 cruzeizos)
1976
(including 1976 .
1976 revaluation 977 1978 1979 1980 1981 1982
138.2 138,2 138.9  151.1  142.9  134,3  128.1  115.4
37.0 37.0 44.5 32.6 20.7 8.8 - -
- - 22.1 29.7 23.8 17.9 12.0 6.0
2.2 2.2 9.4 7.1 5.4 3.7 3.1 2.6
177.4 177.4 234.9  220.5  192.3  164.7  140.2  124.2
21.1 27.6 31.6 30.1 28.4. 26,7, 25.1. 123.5
18.4 25.2 20,1 9.9 - - - -
59.9 77.9 78.0 62.2 4b.4 32.8 19.6 6.6
181.2 235.8 252,1  223.8  198.6 176.6  157.4  139.4
11,2 15.3 12.3 6.1 - - - -
76.4 99.4 108.5 97.4 86.4 75.3 54.2 53.1
20.8 22,2 27.3 21.9 17.0 12.2 7.3 2.5
68.8 89.5 97.4 87.2 77.0 66.8 6.5 446
81,9 106.6 116.3  104.4 92,5 80.6 68,7 58.5
35.5 46,3 46,0 36.3 21.8 19.2 10.7 2.2
16.5 21.5 2.3 22.7 21.2 19.6 18.0 16.4
321.0 418.6 731.0  742.1  675.0 60L.8 5287  4s5.6
39.0 45.8 45.2 36.9 29.9 23.5 17.3 1.0
18.1 23.5 21.7 25.1 22.1 18.6 16.7 0.2
18.2 25.7 4l.4 33.8 26.2 18.6 1.1 1.3
20.0 26.0 32.7 26.9 18.3 10.0 7.2 4.4
25.9 . 33.7 75.4 74,9 62.2 48.7 35.2 21,7
5.1 6.6 12.2 11.4 9.7 8.1 6.4 4.7
9.5 12.4 18.5 18.5 18.5 18.5 18.5 18.5
1,048.5 1,364.6 1,798.0 1,677.6 1,457,2 1,257.6_1,066.6  876.4
1,225.9 1,542.0 2,032.9 1,898.1 1,650.0 1,422.3 1,206.8 1,000,
bd - - 16.8 118.8 245.8 304.2 299.6
- - - 165.9  415.5  648.8  846.0  951.3
- - - 182.7  534.3  894.6 1,150.2 1,250.9
1,225.9 1,542.0 2,032.9  2,080.8 2,184.3 2,316.9 2,357.0 2,251.5



Forecast Long-Term Debs Disbursement Statemencs 1977.1982

YEAR

FOREIGN LOANS - EXISTING

Citibank 4131
Others

Total foreign loans-existing

LOCAL LOANS - EXISTING
ECF 335-A/75
Caixa Economica Federal-Centra
Operative
BANDES
FINAME -~ Special
Long-tern
QOthers

Total local loans-existing
Total exiating loans

FOREIGN LOANS - PROPOSED

IBRD

LOCAL LOANS - PROPOSED

ELETROBRAS
Total proposed loans

Total loans

Forecast Long-Term Debt Amortization Statements
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ESCELSA

(in millions of June 1977 cruzeiros)

1977 1978 1979 1980
2.1 7.6
8.2
30.3 7.6
us.7 %0.3
1.1 -
2.0 0.5
35,1 5.4
4.2 -
3.6 -
301.7 96,2
332.0 103.8
TuSa— ———
- 16.8 102.0 121.0
-l 165,93 2469,5 233.2
- 182.7 351.5 362.2
332.0 286.5 3515 162.2
I=2

302.8

302.8

1977-1982

POREIGN LOANS - EXISTING

USAID 512-1~062
Citibank RES~63
Cicibank 4131
Othara
Total forsign loans - existing

LOCAL LOARS ~ EXISTING

AMFORF 1 and 2

ECF 69-A/69
82/69
83/6%
99/69
83-A/70
82-D/72
83-D{72
83-£/73
202-4/72
350~74
335-A/75

Others

Caixs Rconomica Paderal
RDs
Centro oparative
BANDES
FINAME
Special
Long-tamm

Total local loans - existing 145.3 216.

Total existing loans
To cash-flow
To capital

FOREICN LOANS - PROPOSED

IBRD
LOCAL LOANS - PRQPOSED

ELETROBRAS
Total propose¢ loans
Tocal loans

To cash-flaw

154.0

154.0

(in millions of June 1977 cruzeiros)
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FOREIGN LOANS - EXISTING
USALD 512-L-062 ’
CITIBANK RES-63
CITIBANK 4131
Others
Total foreign loans-existing

LOCAL LOANS - EXISTING
AMFORP 1 and 2
ECF 69-A/69
82/69
83/69
99/69
83~A/70
82-pf72
83-p/72
83-E/73
202-A/72
350-74
335-a/75
Qthers
Caixa Economica Federal
RDs
Centro Operativo
BANDES
FINAME
Special
Long-term
Others
Total local loans~existing

Total existing loans

FOREIGN LOANS -PROPOSED
IBRD

LOCAL LOANS - PROPOSED
ELETROBRAS ’
Total proposed loans

Total loans
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ESCELSA

Forecast Interest Charges 1977-1982
(in millions of June 1977 cruzeiros)

w
Wi - WO Y
. P

1977 1978 1979 1980
9.0 8.7 8.2
4.7 4.7 3.7
1.2 1.2 2.2
0.5 0.6 0.5
15.4 15.2 14.6
2.6 2.5 2.4
2.9 1.8 0.6
10.1 8.4 6.6
29.7 29.7 29.7
1.8 1.1 0.5
13.4 12.2 10.9
3.5 2.9 2.4
14.3 13.1 11.8
12.0 10.9 9.9
6.0 4.9 4.0
2.2 2.0 1.9
58.2 69.5 61.5
6.3 5.4 4.3
1.7 1.6 1.3
3.6 3.4 2.8
1.9 1.7 1.2
4.8 4.5 3.8
0.8 0.7 0.7
1.0 0.7 0.7
176.8 177.0 157.0 T
192.2 192.2 171.6 145.2
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Project Performance and Monitoring Indicators

ACTUAL Est. FORECAST
1975 1976 1977 197 1978 1980 1981 1982
CEMIG
1. Market Penetration
Energy soid \GWh) - Total to users 7629 8943 10385 12294 14663 17129 20032 22568
~ Industrial 5886 6763 7934 9513 11581 13712 16279 18138
- Residential 903 1039 1187 1315 1453 1599 1753 1915
Average number of customers (ooo) - Total 935 1026 1124 1226 1332 1440 1548 1657
- Residential 7817 867 950 1036 1124 1214 1305 1398
~ Rural 17 17 19 23 27 32 34 37
Inhabitants/residential customer index 15.9 1447 13.7 12.8 12.0 11.3 10,7 10.1
Low income customers connections financed by utility . - - 10200 10000 10000 - -
2. Efficienc
N—_\mmlemployees 7626 8095 8593 9122 9684 10280 10917 115%
Customer/employee 123 127 131 134 138 140 142 143
Energy sold (Gwh/employee-year) 1.00 1.10 1.21 1.35 1.31 1.67 1.83 1.95
Losses (% of net generation and purchases) 8.8 9.0 9.0 9.0 9.0 9.0 9.0 9.0
3. Financial Indicators af
Annual debt service coverage = 1.8 1.6 let 1.5 1.6 1.2 1.2 1.4
Self-financing ratio (%) b/ (2} 10 8 10 15 7 7 W
Average revenue/kWh (cré)™ <l 21.5 27.9 42.2 4l.8 42,7 43.2 .9 &4,
long-term debt/total fixed assets (%) 54 56 S&4 57 59 59 59 6
Receivables (in days of billings) 69 60 55 55 55 55 55 55
Depreciation as % of average gross fixed assets 3 3 3 3 3 3 3 3
Accounts payable in months of investment expenditures 1.4 2.0 3.1 1.6 1.6 1.6 1.6 1.6
Average remuneration per employee (Cr$ thousand/year) ¢f 28.0 43.6 82.5 65.2 6423 83,2 61.8 60.4
CELESC
1. Market Penetration
Energy sold (GWh) - Total to users 1396 1777 2113 2513 2949 LIYAA 3988 4580
- Industrial 807 1046 1249 1505 1780 2093 2431 2795
- Residential 255 289% 339 395 459 535 623 726
Average number of customers (coo) - Total 333 367 421 470 530 592 661 740
- Residential 251 278 13 348 388 433 480 534
- Rural 34 38 46 52 61 68 7 87
Inhabitants /residential customer index 13.4 12.4 10.7 10.5 9.7 9.0 8.3 1.7
Lower income customers connections financed by utility - - 2000 5000 7000 8000 - -
2. Efficiency
Number of employees 3999 3945 3945 4168 4243 4320 4370 4449
Customer/employee a3 93 107 113 125 137 151 167
Energy sold (GWh/employee-year) - - 0.54 0.61 0.70 0.80 0.91 1.03
Losses (% of net generation and purchases) 9.2 8.0 7.7 - 7.9 8.0 8.0 8.0 8.0
3. Financial Indicators
Annual debt service coverage a/ 3.1 2.1 1.5 1.4 1.5 1.6 1.7 1.9
Self-financing ratio () b/ 4l 17 3 10 12 16 22 30
Average revenue/kWh (Cré) <f 35.3 40.0 64.5 66.5 66,7 66.9 70.1 67.2
Long-term debt/total fixed assets (%) 46 39 48 46 45 44 &2 38
Receivables (in days of billings) 56 60 &0 60 60 60 60 60
Depreciation as 7 of average gross fixed assets 3 3 3 3 3 3 3 3
Accounts payable (Cr§ millions) 4/ 105.1 301.6 197.1 183.0 216.4 257.2 266.1 287.6
Average remuneratiocn per employee (Cr§ thousand/year) <l 28.8 46,8 82.2 84.7 87.2 89.8 92.6 95.5
ESCELSa
1. Market Penetration
Energy sold {GWh) - Total to users 832 958 1432 1916 2537 3019 4051 4249
- Industrial 559 642 1076 1506 2064 2674 3175 3278
- Residential 124 147 158 180 205 231 266 302
Average number of customers (ooo) - Total 137 160 174 192 212 235 259 287
- Residential 116 136 146 161 179 195 214 236
- Rural 0.9 1.9 2.4 2.9 3.7 4.6 5.8 7.2
Inhabitants/residential customer index 14.9 12.9 12.1 11.2 10.3 9.5 8.8 8.1
Low income customers connections financed by utility Nedo 2000 5000 2700 1300 3000 3000 -
2. Efficfency
Number of employees 1558 1695 1847 1976 2114 2262 2420 2589
Customer/employee 88 =19 94 97 100 104 107 111
Energy sold (GWh/employee-year) 0.53 0.57 0.78 0,97 1.20 1.33 1.67 1.64
Losses (% of net generation and purchases) 9.4 7.0 9.1 9.1 9.1 8.7 8.5 8.5
3. Financial Indicators _qj
Annual debt service coverage a/ 0.8 1.0 1.3 1.5 1.5 1.5 1.5 1.5
Self-financing ratio () b/ (@)] (16) 14 28 27 29 36 3
Average revenue/kWh (Ctt) sf 28.2 35.7 49,9 46,7 AN 43.1 36.1 40,0
Long-term debt/total fixed assets (%) 67 68 75 67 61 57 s2 47
Receivables (in days of billings) 50 42 34 34 34 34 k1A 34
Depreciation as % of average gross fixed assets 3 3 3 3 k| 3 3 3
Accounts payable as % of investment expenditures 3.0 6.1 7.5 8.1 8.3 8.3 8.3 8.3
Average remuneration per employee (Cr§ thousand/year) ¢f 19.2 37.2 50.4 52.7 55.2 57.8 60.5 64.9

2/ Times that net debt service is covered by gross internal cash generation.

‘~/ Percent annual contribution to investment from net {nternal resourcee excluding sector capital contributions.
cl In current cruzeiros for 1975 and 1976 and in constant June 1377 cruzeiros for 1977-82.

d/ For basis of computations see note aa/ on Table 5-2.

e/ See para. 5.14
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Cost _and Benefit Streams

Used in the Determination
of the Rate of Return

Year

CEMIG :

1978-1981 Investment Progra.\r_:y
foreign

loeal

Operation & Maintenance Costs:y
payroll
meterials

miscellaneous ex‘ie/nses

purchased energy
CEIRSC:

1978-1981 Investment Progra.m:y
foreign
local

Operation & Maintenance Costs:y
payroll
materials
migcellaneous sxppnses
purcaased energy-

ESCELSA:

1976-1981 Investment ngram:é/
foreign
local b/
Operation & Maintenance Costg:~
payroll
materials
miscellaneous expenses
purchased energy —

TOTAL

19781981 Invesument Program:
foreign
loeal

Operatior & Maintenance Coste:
payroll
materials
migeellaneous exdenses
purchased energy

Year
CEMIG:

2
Total energy sold (Gwh)‘k/
Increase ir energy sold over 1977 (GWh)
“nerease in energy sald over previous year (GWh)
% of yearly increase due o 1978-81 program &
Increese in sales due to 1978-81 program {(GWh) £
Revermes from 1978-1981 Investment Program (10303$ )J

CELESC:

Total energy sold (Gwnfi/ &

Increase in energy sold over 1977 (GWh)

lncrease in energy sold over previcus year (CGWh)
% of yearly increase due to 1978-B1 program
Therease in sales due to 1978-81 program (GWh)S
TReveruea from 1975-1981 Investment Program (10 S$}.h/

TRCELSA:

Totel energy sold (Ghm)y

“nerease in energy sold over 1977 (GWh)

Increase in energy sold over previous year (GWh)

% of yecarly inerease due to 19788l program 4
Increase iu sales due to 1078-81 program (G )J .
Revenues from 1978-81 Tnvestment Program (10 US$)1/

TOTAL

Revenues from 1978-81 Iuvestment Program (10%us$)

1 2 3 I

1978 1979 1900 1981
106,726 149,214 129,535 39,184
324,574 270,446 250,077 299,357
- 1,488 k,396 5,896
- 858 2,55k 4,036
- 33 1,056 1,602
- 1,159 L,397 7,991
5,168 18,089 20,673 7,752
36,718 25,818 31,200 46,152
- 735 2,163 4,280
- 89 279 563
- 118 37?2 75C
- 2,155 7,204 16,947
3,729 13,051 14,915 5,393
27,100 22,730 19,805 30,852
- 380 923 2,26k
- 238 619 1,628
- 59 141 339
- 1,326 4,156 10,611
115,623 180,354 165,121 52,529
388,392 318,99 301,082 376,361
- 2,003 7,482 13,340
- 1,185 3,52 6,227
- 830 1,569 2,751
- 4,6L0 15,757 35,549

0 1 2 3
1977 1978 1979 1980
10,662 13,086 15,908 18,480
- 2,343 5,165 7,746
- 2,343 2,822 2,581

- - 20 4o

- - 56k 1,597
- - 18,715 62,341
2,113 2,513 2,945  3,l4
- hoo 836 1,331
- koo 436 Los

- 26 ho
- ay 785
- k092 13,51
1,h01 1,989 2,626 3,127
- koB 1,135 1,696
- 498 637 501

- - 20 Lo
- - 127 328
- - 3,561 9,785
- - 26,348 85,637

o878 (in 103us$)

5 5 7 8 9
19t 1983 1384 1985 1586
9,711 13,060 16,675 19,177 2C,835
5,782 7,848 10,086 11,735 12,569
2,411 3,300 b, 279 5,015 5,534
10,533 12,980 23,673 Lo,6oo0 58,183
5,776 9,651 12,803 15,574 17,863
902 1,285 1,705 2,074 2,379
1,199 1,708 2,266 2,756 3,161
28,192 k0,152 53,267 eh,7gs 7,319
2,953 L,095 5,349 6,452 7,366
2,124 2,946 3,848 hoglko 5,300
Lo 513 801 966 1,103
13,84 19,195 25,071 30,243 34,529
19,440 26, 306 3,777 41,203 46,064
3,808 12,079 15,639 18,454 20,548
4,052 5,621 7,346 8,738 9,798
52,566 72,377  10P,011 135,638 147,031
BEKEFITS
N 5 5 7 g
1981 1982 1983 1984 1985
21,186 23,181 30,182
10,443 12,438 19,439
2,597 1,995 2,630
60 &0 80
3,220 4,8c0 11,285
102,087 165,716 391,268
3,988 4,580 5,038 6,056
1,875 2,467 2,925 3,983
il 562 Lsg 554
[ 8o 100 80
f1e 1,085 1,5&3 2, hoc
30,507 52,003 74,06 119,520
4,182 4,406 4, Bhy 5,331 5,86k
2,501 2,915 3,396 3,840 b, 373
1,055 22k hhy Lay 533
<) 80 10 100 &
961 1,140 1,581 2,065 2,401
o4, L7l 31,920 Ly, 268 57,820 69,748
157,065 249,639 360,98 479,700 580,536

10

1987

23,685
1,629

£,291
56,1k

19,539
2,607
3,h58

81,293

8,034
5,781
1,203
37,661

51,258
23,012
10,952
185,005

[}

1986

33,285
72,540
3,103
€0
13,150
2,797

8,706

%,593
610
60

2,856
137,088

559,517

11 12 13-32
1988 1980 1990-£00%
i, 886 ol 8R4 2,886
13,371 15,371 15,371
5,610 6,610 6,610
65,496 69,495 69,k96
20,453 20,465 20,465
2,25 2,775 2,725
3,6p2 3,622 3,622
85,144 55,144 85,1kh
3,399 8,399 8,399
€,chd G,0hk G,0hY
1,258 1,258 1,258
39,373 39,373 39,373
53,750 53,750 53,750
2,150 2k, 1k 2k, 1ko
21,k90 11,490 11,490
194,013 194,003 194,013
10 1L 12
1987 _ 1903 1989
36,614 he, 075 il 302
25,87 29,537 33,559
3,329 3,661 4,027
Lo 20 -
1k,L80 15,200 15,200
503,357 5°%,88¢ 508,889
7,376 §,114 8,925
5,763 6,001 5,812
670 738 811
4o 20 -
3,124 3,272 3,272
9,952 157,056 157,056
7,096 7,805 3,366
5,605 6,3 7,005
[&) 709 781
o 20 -
3,102 3,243 3,243
{6,856 90,80l 90,800
7h0, 065 776,7hG 775, TG

13-32

1990-200%

15,200
528,689

9,818
75705
893

3.272
157,055

LN

Investmenl costs as estimated in
Chapter L, after deletion of taxes.

These eosts have been estimated on
the basis of the projected real in-
cregses in operetion and maintenance
costs, rllocated in proportion to
the ircrease in sales assumed to be
due to the 1978-1981 Investment
Program,

For each of the utilities, the unit

cost of purchased energy »efleats

the energy and demand charges appli-
cable to its case for 1977. This unit
cost may vary in the fubure due to
variatisns in the load faetor of the
purchases andfor the difference between
contractual demands and actual purchases.

See Chapter 3 for the forecast market
through 1987; a 10% p.a. increase in
total asles has been assumed after 1982.

It has been sssumed that the existing
systems allow the utilities to generate,
transmit and distribute energy beyond
their present level of sales and that
the new investmenis will reach their
cepacity in sbout 6 years after their
completion,

Assuming an average tariff of US$0.035/

XwWh, estimated to be the resulting

average of the 1977 tarilfs to the public,
plug the sole tax on electricily consumption.

In this case, only retail sales have been
used for the economic calculations, as the
sales” to other utilities may be made in
the future by ELETROSUL, the regional bulk
supplier.

Assuming an average tariff of US$0.,048/

kWh, estimated to be the resulting

average of the 1977 tariffs to the public,
plus the sole tax on electricity consumption.

Assuming an average tariff of US$0.028/

kWh, cstimated to be the resulting

average of the 1977 tariffs to the public,
plus the sole tax on electricity consumption.
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BRAZIL

SOUTH-SOUTHEAST DISTRIBUTION PROJECT

Selected Documents and Data Available in the Project File

Selected report and studies on the sector,

the Borrower and the Beneficiaries

1.
2.
3.
4,
5.
6.

7.
8.

9.

10.

11.

12,
13.
14.
i5.
16.
17.

ELETROBRAS” Annual reports 1974 - 1976

CEMIG’s Annual reports 1974 - 1976

ESCELSA s Annual reports 1972-1975

CEMIG’s Statistical reports 1975 and 1976

CELESC s Statistical reports 1973-1976

Analise Retrospectiva da Economia Mineira en 1976
e suas Perspectivas CEMIG -~ September 1977

Subestagdes e Usinas - CEMIG - December 1976

Appraisal of ELETROSUL Transmission Project ~ November 1976
(Report No. 1265b-BR)

Appraisal of COPEL Distribution Project - April 1976
(Report No. 1028b-BR)

Appraisal of Northeast Power Distribution Project - ELETROBRAS
April 1976 (Report No. 1028b~BR)

Problemas Estruturais do Setor de Energia Eletrica do Brasil-CEMIG -
1977 -

Avaliagdo do Mercado 1976/1975 - CELESC (April 1977)

ELETROBRAS° Audited financial statements, 1974 - 1976

CEMIG s Audited financial statements, 1974 - 1976

CELESC s Audited financial statements, 1974 - 1976

ESCELSA’s Audited financial statements, 1974 - 1976

BRAZIL’s Summarized Legislation Related to Tariffs (1977)

Selected reports and documents related to the Project

1.
2.

3.

4.
3.
6.
7.
8.
9.
10.

Pedido de Financiamento ao Banco Mundial - CEMIG (November 1976)

Reformulagdo do Pedido de Financiamento ao Banco Mundial - CEMIG
(June 1977) ;

Pedido de Financiamento ao Banco Mundial - Justificativa Tecnico
Economica - CEMIG (1977)

Cash flow~CEMIG (May 1977)

Pedido de Financiamento a ELETROBRAS ~ CEMIG (July 1977)

Informag®Bes para o Banco Mundial - CEMIG (October 1976)

Padron de Entrada para Consumidores de Baixa Renda CEMIG (June 1977)

Mercado de Energia Eletrica - CEMIG (March 1976)

Mercado de Energia Eletrica - CEMIG (June 1977)

Distribuig¢do de Frequencia ~ Servigo primario y secundario - CEMIG
(June 1977)



11.

lz.

13.

14,
15.
l6.
17.
18.
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Analise da Evolugdo do Numero de Empregados e sua Proje¢¥o - CEMIG
(June 1976)

Santa Catarina Power Distribution Project (7 vols) - CELESC
(December 1976)

Santa Catarina Power Distribution Project - Relatorio Complementar -
CELESC (April 1977)

Pedido Financiamento (3 vols) - ESCELSA (November 1976)

InformagGes para o Banco Mundial - ESCELSA (January 1977)

Informag¥es para o Banco Mundial - ESCELSA (May 1977)

Plano de obras do trienio 1977-1979 ESCELSA (May 1976)

Projeto para Ligag®es de Consumidores de Baixa Renda - ESCELSA

(September 1976)

Appraisal Working Papers

1.
2.
3.
4,

Computer outputs for economic calculations

Detailed cost estimates for project and program items
Worksheets for financial forecasts

Computer outputs for financial forecasts



