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I. INTRODUCTION

101 Furnas-Centrais Eletricas S.A., (Furnas) was formed in February
1957 and granted in July 1957 a 30-year concession to utilize hydraulic power
from the Rio Grande at Furnas Rapids. It is an autonomous Government corpora-
tion and the largest subsidiary of Centrais Eletricas Brasileiras, S.A. (Ele-
trobras), a Federal Government holding company created in 1961 to carry out a
national electrification plan and implement the Federal Govermment's policy
in the electric power sector. More than 95% of Furnas' common and preferred
stock is presently owned by Eletrobras.

1.02 The name of the company derives from its first plant built at
Furnas Rapids and partly commissioned in 1963 with an initial generating
capacity of 300 MW. The installed capacity of the company was about 2,300

MW by the end of 1970, of which about 200 MW were thermal and 1,600 MW were
partly financed by Bank loans. The transmission system of Furnas consists

of about 2,700 km of transmission lines in operation, most of them at 345 kv;
about 1,300 km of existing transmission lines were financed by the Bank. The
annual peak demand on Furnas' system grew from 290 MW in 1963 to 2,070 MW in
1970, i.e, by an average of 32% p.a.

1,03 All power generated by Furnas has been sold in bulk under con-
tract to other utilities for resale to the ultimate consumers. These util-
ities are located in the South-Central region of Brazil; the principal gen-
erating companies in the region are:

Furnas-Centrais Eletricas S.A. (Furnas);

Centrais Eletricas de Sao Paulo, S.A. (CESP), state-owned
company;

Centrais Eletricas de Minas Gerais, S.A. (CEMIG), state-
owned company; and

Light Servicios de Eletricidade, S.A. (Light), a subsidiary
of a foreign company.

These companies are interconnected by a transmission system and up until now
the major exchange of power has been from Furnas to Light. CESP, which re-
ceived three loans from the Bank, will supply a large part of the Sao Paulo
market; CEMIG received also three Bank loans and supplies the state of Minas
Gerais. Furnas is presently the principal supplier of the Rio de Janeiro area
where Light will continue to be the principal distributor. The transmission



grid makes it possible for these utilities to obtain substantial advantages
from coordinated operation; Furnas assisted by Eletrobras has taken the lead
in organizing recently a Committee for the Coordination of Integrated Oper-
ation which includes the companies operating in the South-Central region.
This Committee which meets regularly on technical matters is expected to
achieve for the region a high quality of serviece at leow cost.

1.04 The South-Central region is the industrial heart of the country;
it contains 45% of the country's population, accounts for 40% of its agri-
cultural production and 70% of its industrial production, and consumed in
1970 about 29 billion kwh of electricity or about 78% of the country's total
consumption. Commercial and industrial sales of electricity have amounted
to nearly 60% of total sales in the region. A study made under a UNDP grant
and updated in 1968 by a market study undertaken by Eletrobras yielded a
program for the region's power development through 1980 when total consump-
tion is expected to reach at least 75 billion kwh. The development program
is predominantly hydroelectric since there are many such sites that can be
developed at low unit costs, whereas the known indigenous fossil fuels are
either scarce or of poor quality and remote from the region. All the com-
panies have adhered to the program for their ongoing investments and were
expected to continue doing so; some companies, however, are now thinking of
building small thermal plants. The program is being updated by Eletrobras
to take account of the most recent developments in demand.



II. THE ASSOCTATION BETWEEN THE BANK AND FURNAS

Z2.01 The Furnas Company received over the period 1958-1970 five loans
from the Bank as follows:

Date of

Loan Effec- Clos- Amounts ($ mln) Period

Agree- tive ing Commit- Disbur- (years)
Loan No. ment Date Date ted sedi/ Interest Grace Term
211-BR 10/58 2/59 1/662/ 73.0 73.0 5-3/4%, 5 25
403/
474-BR:
Tranche T  2/65 7/65 4/72¢/ 57.0 55,7 5-1/2%, 6 25
Tranche T1 12/66 6/67 6/745/ 39.0 13.9 6,6-1/4% 5 25
565-BR 10/68 2/69 3/75 9.9 4.2 6-1/2% 6 25
677-BR 5/70 9/70 8/77 80.0 8.9 % 7 30

Total 271.3 155.7

a/ As of December 31, 1971,
b/ Extended three times from September 1963 to January 1966,
¢/ Extended once,

2.02 Most of Brazil's industry has been situated in the South-Central
region. The demand for electricity in the area had been growing rapidly
before 1957 and it was expected to continue to do SO. Generating resources of
the eight utilities supplying thearea with power were barely sufficient to
meet the demand. Power plant development promoted by individual utilities
was largely parochial and there was no coordinated long-term plan; the power
deficit in the area was expected to grow from 11 MW in 1958 to 1010 MW in
1964 and increase faster afterwards. Official Brazilian agencies entered
into a joint venture with private foreign-owned power companies to establish
and finance Furnas; three of the four entities entering the venture were
already directly or indirectly IBRD borrowers. The capital of Furnas was
agreed to be 50% common and 50% preferred stock and subscriptions were to be



made to a total of Cr. 6 billion for the first stage of the Furnas plant with
a final capacity of 1100 MW. The electricity produced by the Furnas Company
was to be sold only to the shareholders, with 50% of the output assured for
supply in the State of Sao Paulo and 50% for supply in the State of Minas
Gerais. The Govermment-controlled National Economic Development Bank (BNDE)
was to subscribe 51% of the common stock. Moreover, long-term loans from
BNDE and the Federal Electrification Fund were to be made to Furnas to cover
the local expenditures of the Furnas plant.

2.03 The Bank made Toan 211-BR to cover the foreign exchange required

for the projeet consisting of the 460 MW first stage of the Furnas plant and
associated transmission facilities to be commissioned by mid-1963. Assuran-

ces were obtained before the loan became effective that:

a) the capital and long-term loans be available as required
for the expeditious construction of the project;

b) the Company seek to obtain the maximum revenues permitted
under the relevant regulations;

¢) enactment of a bill then before the Brazilian Congress,
permitting the periodic revaluation of assets to make
public utilities attractive for investment despite the
rapid depreciation of the cruzeiro, be pressed through as
quickly as possible by the Govermment.

The Government also agreed to discuss with the Bank the question of setting

up a joint planning board in which all major utilities in South-Central Bra-
zil would cooperate in jointly planning the future generation and transmis-

sion expansion in order to assure a sound development, both technically and

economically.

2.04 Under a UNDP grant administered by the Bank, a consortium of
consulting engineers (Canambra) made during 1963-1966 a survey of the require-
ments and resources of power in the South-Central region and recommended that
a group of hydroelectric plants be built to supply the anticipated market.
Many of these were to be located on the Rio Grande with transmission systems
to connect the cities of Sao Paulo, Rio de Janeiro and Belo Horizonte. The
highest priority in this power program was given to the Estreito plant down-
stream from the Furnas plant and associated transmission, the construction

of which was assigned to the Furnas company by the Federal Government. The
Bank made the loan 403/474-BR in two steps:



a) Loan 403-BR of US$57 million of February 1965 was to
finance the Estreito plant with a planned capacity of
533 MW and the minimum transmission facilities needed
to connect the plant to the existing transmission
system, The plant was to be completed early in 1971.

b) A supplementary loan 474-BR of US$39 million was made
at the end of 1966 to finance the extension of exist-
ing transmission system by about 950 km of 345 kv
lines to be completed early in 1971.

The reasons given for this were that, at the time of the first loan, no
decision had been made as to the voltage of the additional transmission
facilities needed to carry the full output of Estreito and there was no need
to start construction of these lines at the same time as construction of the
plant was started; the Bank also preferred to stretch its commitments over
two years because its funds were not ample at that time.

2,05 The Bank obtained during negotiations for 403/474-BR assuran-
ces that:

a) Furnas would revalue its assets at least once a year
and apply for adjusted tariffs to produce revenues
resulting in at least a 10% return on its average net
revalued fixed plant in operation (before taxes);

b) Eletrobras would convert into equity such amounts of
outstanding long-term debt as to allow debt not to
exceed two-thirds of the total net revalued fixed
assets;

c¢) the Government would take all necessary action for
coordination of operation of facilities of the
integrated system which would use Furnas' power,
and also take effective action in regard to the ex-
pansion of the distribution facilities in the Rio de
Janeiro and Sao Paulo areas where many of the distri-
bution systems were at the saturation point because
the principal distributing companies had not been
allowed to earn sufficient income to expand the systems.

Also, because it was finally agreed by the Bank that Brazilian manufacturers
would compete with a 15% maximum protection in the internatiomnal bidding for



the contracts covering materials and equipment to be financed by the proposed
loans, a supplementary letter detailed the basis and method for comparing
bids of Brazilian and foreign manufacturers.

2.06 Until September 1966, when it began bulk deliveries to CEMIG,
Furnas' sole customer was Brazilian Light S.A. for its own market in Sao
Paulo. According to arrangements agreed by the Government and the companies
involved in the supply of power in the South-Central region, Furnas was com-
mitted for 1968 and subsequent years to supply power in bulk to other util-
ities (Light Rio, CEMIG and Companhia Paulista de Forca e Luz-CPFL); these
commitments were covered by power contracts made on conventional lines as
required by the Loan Agreement 403/474-BR (1965-1966). 1In order to provide
adequate capacity to meet the contract commitments, Furnas had in 1968 an
expansion program for 1969-1974 which included the completion of the Funil
and Estreito hydroelectric plants, the extension by 400 MW of the Santa
Cruz thermal plant with the help of a U.S. AID loan (see paragraph 7.02) and
the Porto Colombia hydroelectric project downstream from the Furnas and Es-
teito hydroelectric stations. The Bank made in 1968 the loan 565-BR of
US$22.3 million to cover the estimated cost of equipment to be purchased
after international competitive bidding, including contracts won by Brazil-
ian suppliers, for a project to be completed in Spring 1974 consisting of
the 360 MW Porto Colombia plant, the construction of a 345 kv transmission
line to connect the plant to the terminus of the Furnas system at Estreito
and 138 kv transmission facilities for connection to the Paulista system.
Loan Agreement covenants and supplementary letters were the same as in the
previous Loan Agreement 403/474-BR (1965-1966).

2.07 Among the projects which had been under study by Furnas since
1967 was the Marimbondo hydroelectric project with a 1,400 MW installed ca-
pacity. The updating review of the Canambra demand-projection made in 1968

by Eletrobras projected an annual rate of expansion of demand by 9% over
1969-1980 and indicated a small shortage of energy in the South-Central region
by 1974-1975, so that, to avoid substantial shortages in reserve capacity
starting then, it was necessary to add the final two units to the Furnas plant
by 1973-1974 and to put the Marimbondo plant in operation in early 1975. The
Bank made in 1970 the loan 677-BR to partially finance a project consisting

of the construction of the Marimbondo plant, associated transmission at 500 kv
between the plant and Rio de Janeiro, and 300 MW generator capacity in the
existing Furnas plant. The project was estimated to cost US$287 million, of
which US$57.7 million in foreign exchange; the external financing was arranged
to be US$106 million, of which US$80 million to be provided by the Bank loan
and US$26 million by supplier credits from industrialized countries under
joint financing arrangements., On the basis of past experience, Brazilian



manufacturers were expected to secure a substantial part of the equipment
orders, and these would be financed entirely by the Bank;
other equipment would be provided on a 50/50 basis by the Bank and the
countries in which contracts were placed. 1In addition to the covenants

adopted in the previous Loan Agreements, Furnas agreed to make its best
efforts to obtain joint loans.

financing for
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IIT, THE POWER SECTOR IN THE SOUTH-CENTRAL REGION OF BRAZIL

Coordination

3.01 Some ten public utilities have been supplying electric power in
the South-Central region. The Federal Govermment sector, which accounts for
more than half of the total capacity in the area, is headed by Eletrobras,

a majority stockholder in its subsidiary (Federal) companies. Eletrobras
administers public funds to expand the Federal power systems and makes loans
to state utilities. Eight of these utilities, including the four major ones
(paragraph 1.03) have received over the period 1949-1970 twenty loans from
the Bank totalling US$597 million, of which US$424.2 million were disbursed
by the end of 1971. Prior to the 1964 tariff regulation revisions, the
private capital companies which are the principal distributors had not been
allowed to earn sufficient income to expand their distribution systems so
that they were by then at the saturation point, with frequent load shedding
and substantial repressed demand as a result. As required in the 403-BR
Loan Agreement, the Govermment took effective action to develop the distri-
bution systems in the area commensurately with the expansion of generation
and transmission facilities. Four Bank loans (475-BR, 476-BR, 477-BR and
478-BR of December 1966) totalling US$61.6 million (of which US$44.3 million
were disbursed by the end of 1971) have been helping the rehabilitation and
expansion of four distribution systems in the area; a U.S. AID loan of
US$40 million to Light helped finance a program of distribution improvements
in Rio de Janeiro and Sao Paulo; and other companies in the region, with the
improved earnings based on revalued assets permitted since 1964, have been
engaged in similar programs. The Rio Light system which was the only one

by 1960 operating at 50 cycles was gradually converted to 60 cycles in order
to facilitate exchanges of energy; conversion was completed early in 1971.

3.02 The urging of the foreign and international lending agencies
has also been important with respect to coordination of the planning and
operations of electric power facilities in the area (Covenants to Loan Agree-
ments 211-BR and 403/474-BR). The priority list of power development sites
provided in the Canambra study made in 1963-1966 under a UNDP grant (para-
graph 2.04) was followed by the main utilities concerned (Furnas, CESP,
CEMIG) and by the lending agencies in orienting their assistance. Despite
the reluctance of some utilities, a system interconnection committee which
had been recommended by the Bank since 1958 (paragraph 2.03) was eventually
established in 1968 and has met regularly since under Furnas' lead to coor-
dinate operations. There still do not exist, however, inter-utility load
dispatch centers, but the first one is expected to be established in Furnas
by 1972. An important step toward the orderly marketing of power in the



region was the signature of marketing and pooling agreements in 1968, con-
cretized by regular long-term power contracts between Furmas and its
present customer companies and by the agreement that Furnas would market
energy from the 250 MW expansion of the Peixoto plant owned by the CPFL.

Tariffs

3.03 Prior to 1964, tariffs were based on historic value of invest-
ments and became unrealistic as inflation developed, causing many utilities
to incur losses. The 1964 decrees, which had been expected to be passed
shortly after the loan 211-BR was made in 1958 (paragraph 2.03), allowed
utilities to revalue their investment, and the 1966 legislation made yearly
revaluation of assets mandatory. Under the decrees tariffs were allowed to
yield revenues covering: (a) operating costs and income taxes; (b) pro-
visions for depreciation and "amortization''l/up to a maximum of 5% of gross
fixed assets for each; and (c¢) a return of 10% (after taxes) on the esti-
mated net plant in service at the end of the year plus some allowance for
working capital. Applications for tariff adjustments, which have to be
approved by the Ministry of Mines and Energy, are thus based on analyses of
anticipated operating costs during the year in which the tariffs will apply
and anticipated net plant in service at the end of that year, with allow-
ances for expected interim inflation on both items. 1In the accounts of the
utilities, by contrast, assets actually in existence at the end of each year
are revalued by the official price correction factor applying to the pre-
vious year -- simply for reasons of timing in the issuance of the official
price correction factors. Tariff adjustments are also permitted to recover
shortfalls in achieving the 10% return, and these may be made at two year
intervals.

3.04 The implementation of the revaluation and tariff adjustment
provisions were not satisfactory during the initial years after 1964,
because many of the provisions were at first permissive rather than obli-
gatory and some utilities hesitated to adopt them wholly or partly. The
Bank was concerned that different tariff pelicies might be followed by in-
terconnected utilities, leading to the use of conflicting principles in
calculating the cost of power blocks and resulting in economic decisions
based on erroneous assumptions., During negotiations for Loan 477-BR, the
Govermment objected to the Bank's proposed tariff covenants, and negotia-
tions were suspended until legislation was changed by measures alleviating
much of the Bank's concerns. Furnas took immediate and full advantage of
the new regulations and, after revaluing its 1963 and 1964 assets, obtained
corresponding tariff increases in early and mid-1965. As a result of this

1/ This provision for "amortization' is not based on actual debt repayments
but is intended to pay off the whele investment over the concession
period.



and the maximum permitted 5% rates taken by Furnas for both depreciation and
amortization, tariffs introduced in mid-1965 were four times the 1964 tariffs.
CEMIG, which had the right to purchase Furnas' power, did not do so in 1965,
although Furmas had both the capacity and energy available due to a good
water year; hence, Furnas did not market all of its power in that year. This
was due to the substantially higher level of Furnas' wholesale tariff in
comparison with both alternative sources and the retail tariffs of CEMIG
which had revalued its assets only for 1963 and charged depreciation at 3%
only. Expert assistance was needed in 1967 to reach agreement upon the

power contract. During negotiations for Loan 474-BR (1966) and 565-BR
(1968), Furnas indicated to the Bank that, when CEMIG would purchase large
amounts of power starting in 1968, it wouldlower its 5% depreciation rate

to a normal rate (estimated at 2.57%) based on the lives of its assets, and
eliminate its provision for amortization, which had been reduced to 3%
according to changes in regulations, At first Furnas did not reduce its
provisions for depreciation and amortization, but the Govermment in 1969
restricted the depreciation rate to a maximum of 3%. Furmas' inability to
market part of its power resulted also from its tariff structure. The demand
charge which accounts for 90% of Furnas' revenues not only reflects the high
depreciation charges but also allocates total capital cost to actual sales
rather than to available capacity. There has been in addition a "ratchet"
provision by which the highest demand registered in a given month establishes
the charge for the year, regardless of subsequent demands. If Furnas had
marketed all its available power, instead of spilling water, its charges
could have been lower and its net revenues greater.

3.05 The average price per kwh sold by Furnas grew from US¢0.5 in
1964 to US¢l.4 in 1966, and US¢l.6 in 1970 (including indirect taxes paid by
ultimate consumers which amount to about 30% of the base tariff). The in-
crease of US¢0.66 which occurred in 1965 reflects the triple impact of the
foregone revenue due to the non-marketed Furnas power (US¢0.2), the first
revaluation of Furnas' assets and the increases in depreciation costs. The
guaranteed rate of return in Furnas' concession might endanger the efficien-
cy of Furnas since increases in operating costs due to labor pressure or
operational inefficiency as well as decreases in sales (due to inability to
sell the power as in 1965,or as in 1970) would be compensated for,when power
from others sources is not available, by tariff increases borne by the con-
sumers.
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IV. LOAD FORECASTING AND INVESTMENT PLANNING

4.01 The construction of the Furnas plant and the establishment of
the company was originally based on the projections made in 1958 for the
power market in the South-Central region (paragraph 2.02). The demand in
the area was expected to grow at 10.8% p.a. over 1958-1970 from 2600 MW to
8800 MW and, with the.then existing investment programs of the utilities
supplying the area, the power deficit would grow from 122 MW in 1962 to about
4400 MW in 1970 (see following table, item 4); the Furnas plant with its
final capacity of 1100 MW was expected to reduce the deficit temporarily
and further new projects totalling some 3000 MW by 1970 would have to be
built between 1965 and 1970. The output of the first stage of Furnas was
expected to be fully absorbed as it was built, and the output of the com-
plete plant by 1965,

4.02 Although the full 3000 MW deficit projected was never made up,
installed capacity in the South-Central region was in fact substantially
higher after 1968 than originally forecast, mainly due to the greater cap-
acity of the Furnas Company itself, as illustrated by the following table
(summary of Table II-A.1):

1965 1966 1967 1968 1969 1970

Forecasts (MW)
1. TInstalled capacity in

South-Central region 5208 5328 5388 5448 5448 5448
2. 1Installed capacity of

Furnas 1104 1104 1104 1104 1104 1104
3. Deficit with Furnas 363 752 1283 1858 2547 3315
4. Deficit without Furnas

(2 -+ 3 1467 1856 2387 2962 3651 4419
Actual (MW)
5. Installed capacity in

South-Central region 4910 5058 5267 5485 6451 6803

6. Installed capacity of
Furnas 900 900 980 1260 2154 2294

Difference Between Forecast
and Actual Capacity
7. In the South-Central
region (1 - 5) 298 270 121 (37) (1003) (1355)

8. Of Furnas (2 - 6) 204 204 124 (156) (1050) (1190)



= 15 =

The expected power deficit turned out actually to be a gross reserve capacity
exceeding 1000 MW in 1964-1966, and peaking at 1350 MW in 1969 with the in-
crease of capacity which took place between 1968 and 1969, or about 25% of
demand in 1969. This was due mainly to a lower level of demand, which grew
only by 8.3% p.a. over 1958-1970 and reached 5830 MW in 1970 as against

8760 MW forecast. The slower growth of demand was due primarily to the econ-
omic slowdown which took place in 1963-1967 but also to the deficiencies in the
distribution systems of electricity in the area which could not carry the
whole demand through to the generation level (paragraph 3.01).

4.03 The output from Furnas was fully absorbed in 1963-1964 and after
1967, but part of Furnas' capacity was not marketed in 1964 to 1967 because
of a lower demand from its shareholders and clients (economic slowdown and
insufficient substation capacity) and because of Furnas' high tariffs (para-
graph 3.04). For these reasons, and also because Furnas' installed capacity
up to 1968 was lower than forecast, revenues and operating income during 1963-
1967 were substantially lower than expected in the first appraisal report.
The financial return on net fixed assets, however, reached satisfactory lev-
els after 1964 when legislation for tariff increases was changed to yield
satisfactory returns.

4.04 Forecasts made in the second appraisal report (1965) for the
period 1965-1970 substantially underestimated Furnas' expansion, sales and
income during this period. Installed capacity was expected to increase from
900 MW in 1965-1969 to 1430 MW in 1970. Sales and income were expected to
increase by about 15% p.a. on average between 1965 and 1970. The larger
capacity installed in the Estreito plant and the acquisition by Furnas of
the Chevap properties and Peixoto plant facilities (paragraphs 3.02 and 7.02)
led to an installed capacity in 1970 outgrowing by far the forecasts; sales,
revenues and incomes were actually substantially larger than expected. The
financial return (after taxes) was higher, except in 1969, than the expected
9% (Table II-A.2).

4.05 The records on the effective-peak spare capacity indicate that
the large investments made by Furnas have been necessary to meet the demand.
Small load shedding occurred in 1963 and 1964. Spare capacity at the effec-
tive peak was between 30 MW and 80 MW in 1965-1967 (paragraph 4 .02) but
decreased to less than 10 MW in 1968-1969. Furnas was severely affected in
1970 by drought, which reduced its capacity to meet demand and caused energy
sales to fall 7% from 1969.
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V. PROJECT TMPLEMENTATION AND COSTS

5.01 Two plants out of the four financed by Bank loans to Furnas
have been partly completed, i.e., the Furnas and Estreito plants aggregating
1600 MW. An extensive transmission network partly financed by Bank loans
has also been completed.

5.02 The first stage of the Furnas hydroelectric plant financed by
Loan 211-BR (1958) had been originally planned to consist of five 92 MW or
four 110 MW generating sets, the size depending on the weights to be trans-
ported over the Brazilian railroads. The capacity was to be expanded ulti-
mately to about 1100 MW in a second stage expected to follow quickly on the
first stage, scheduled for completion in June 1963. Subsequent investigation
showed the desirability of installing four 150 MW units in the first stage,
and a corresponding change in the description of the project in the Loan
Agreement was approved in June 1959. 1In view of the low prices obtained for
the electrical equipment, the project was again increased with Bank consent
to six 150 MW units which did not increase the foreign cost but did affect
the local cost.

5.03 Construction of the first stage of the Furnas plant began in
June 1958. The first unit was commissioned in September 1963 and the
fourth in September 1964, that is with a 15-month delay behind schedule due
to the large amount of excavation in excess of that originally estimated.
The last unit was commissioned in May 1965. Transmission lines were origin-
ally designed to connect the plant to Sao Paulo and to Lafaiete and were
actually built between the plant and Sao Paulo and Belo Horizonte. The
first line to Sao Paulo started operating in September 1963; the line to
Belo Horizonte had been completed in September 1960. Total cost of the 900
MW plant was US$130 million, and about US$27 million for the transmission
lines and substations (Table III). The total foreign exchange cost of US$58
million (excluding US$14.4 million interest during construction) did not ex-
ceed the appraisal estimates; the local cost for generation and transmission
together was 367 higher than expected. Due to the doubling of installed
capacity, the unit cost has been US$145 per kw installed against US$236 es-
timate. Most of the equipment was supplied by foreign manufacturers after
international competitive bidding, and the civil works coentract was won by
a British firm in association with a Brazilian firm.

5.04 Substantial savings were made also on the equipment cost of the
Estreito hydroelectric plant financed by the Loan 403/474-BR (1965-1966) and
originally designed to receive four 133 MW units. Because of very good
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foundation conditions, work progressed satisfactorily and the first four
175 MW units were commissioned between March and November 1969, more than
one year aheadof schedule. Due to the good prices obtained for equipment,
the Bank agreed in 1968 to permit use of loan savings to add to the plant
two more 175 MW units, expected to be in operation in 1972, and to extend
the project transmission lines from 1060 km to 1560 km. By the end of
1970, 560 km had been erected and the US$57 million Loan 403-BR was nearly
fully disbursed. The US$39 million Loan 474-BR will be used to finance the
two additional units in the plant and the remaining transmission lines
amounting to about 1000 km. Total cost of the 700 MW first stage of Es-
treito and its associated minimum 160 km transmission lines has been US$96
million, of which US$22 million for foreign exchange, leading to a unit
cost of US$137 per kw installed against US$153 forecast. The 400 km of
transmission lines already completed cost US$23 million, of which US$9.6
million for foreign components. Out of the US$44.2 million disbursed from
the Loan 403-BR for purchases of materials and equipment, US$12.8 million
were used to finance equipment from Brazilian manufacturers who won, with
the 15% protection, about 30% of the orders.
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VI. FINANCING OF THE INVESTMENT PROGRAMS

6.01 Although there were in 1958 no definite plans for the financing
of the second stage of the Furnas plant, the Furnas Company was planning to
invest US$303 million over 1958-1965 for the construction of the 1,100 MW
Furnas plant, of which US$209 million for the first stage of the plant and
its associated transmission (Table II-B). Foreign borrowing was expected to
contribute US$127 million (42% of total), of which US$54 million for the
second stage from unspecified sources. The expected US$156 million (51% of
total) domestic contribution was to come mainly from loans from the BNDE and
the Federal Eléctrification Fund, with share capital from the shareholders
representing US$52 million, equivalent to 17% of total required funds. Net
internal cash generation was expected to contribute US$20 million after 1963
to the cost of the second stage.

6,02 Actual investments amounted to US$227 million during 1958-1965;
this was the result of the low cost of the first phase of Furnas (paragraph
5.03), of the non-implementation of the second phase and of additional
transmission investments (transmission line from Furnas to Rio) financed
with the help of a US$17.6 million U.S. AID loan after 1964. Foreign bor-
rowing amounted to about US$74 million representing 32% of total required
funds, of which USS1 million from the first disbursements from the U.S. AID
loan., Total domestic contribution was US$147 million (63% of total), most

of it in the form of loans from the public sector; share capital was only
US$24 million because the shareholders did not have sufficient funds before
1964 as a result of the inflation and the lack of adequate tariff legislation.
Furnas' own resources contributed only US$10 million, due to the delay in the

commissioning of the plant with resulting reduced earnings in 1963 (paragraph
5.03).

6.03 The investment program for the period 1964-1970, as forecast

in the second appraisal report (1965), was to comprise the completion of the
Furnas plant's first stage with its six units and associated transmission,
and the two stages of the Estreito project to be covered by loans 403/474-BR.
The cost of this investment program was estimated at US$217 million. Furnas'
own resources were expected to cover one third of total required funds, loans
from the public sector (Eletrobras) 207, and foreign borrowing was projected
to amount to USS$111 million of which US$17.6 million from U.S. AID for the
additional transmission line from Furnas to Rio. Actual investments were
more than twice the expected amount. Investments on Furnas and Estreito
plants and transmission facilities amounted to US$230 million, the acquisi-
tion of Chevap's properties in 1967 cost US$81 million (see paragraph 7.02)
and investments in the acquired Funil and Santa Cruz plants were US$111 million;
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initial work on the new projects of Porto Colombia (Loan 565-BR) and
Marimbondo (Loan 677-BR) took USS535 million investments. Furnas was still
able to finance 307 of required funds from its own resources; the public
sector had to increase substantially its contribution to US$239 million
(48% of total), primarily in the form of share capital and loans. Foreign
borrowing contributed only 22% to total required funds, amounting to US$112
million of which US$60 million only from the Bank (paragraph 5.04) and
US$52 million from U.S. AID which transferred to Furnas its first loan of
US$15.5 million to Chevap for the Santa Cruz plant (paragraph 7.02) and
also made in 1967 a second loan of US$41.2 million for the extension of
thig plant.
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VII. INSTITUTIONAL DEVELOPMENT

7.01 The management of the Furnas Company in 1958 was drawn from the
electricity supply industry in Brazil and composed of a group of competent
executives with extensive experience in this field. The organization of
Furnas has developed well, due to this aggressive and competent management
and to the technical and financial assistance furnished by the Bank and
other lenders. All Bank loans have included funds for personnel training,
and some 100 employees have been sent since 1960 to the United States and
European countries for graduate study and training in technical and finan-
cial matters. Some buildings at the Furnas Dam were converted into a
training school for operation and maintenance technicians drawn from all
utilities in Brazil. Furnas' financial statements have been audited since
1958 by the Brazilian branch of Arthur Andersen and Company; as required by
the Loan Agreement 403/474-BR (1965-1966), Furnas, when converting to an
operating company, contracted with Arthur Andersen Company to reorganize
the accounting department, train accounting personnel and supervise the
installation of a computerized accounting system. The contract was satis-
factorily completed in 1966-1967. Furnas has employed consulting engineers
and contractors when necessary to complement its own forces for the design
and construction of its large investment program. Planning for the Marim-
bondo transmission system (Loan 677-BR of 1970) at 500 kv, a voltage which
is relatively new, has been assisted by consultant firms specializing in
this field. Relations of Furmas with its consultants and services rendered
by the latter have been satisfactory.

7.02 Over 1963-1970, total revalued net fixed assets of Furnas in-
creased from NCrl192 million to NCr2,634 million. This large increase con-
sisted of three elements: (1) the large construction program, (2) revalua-

tion of assets, and (3) the acquisition in 1967 of the assets of the Com-
panhia Hidroeletrica do Vale do Paraiba (Chevap). Chevap had under con-
struction since 1963 two generating stations intended to supply the Rio
market: the 160 MW Santa Cruz thermal plant (near Rio) scheduled to be in
service by 1967 and the 210 MW Funil hydroelectric plant scheduled for 1969.
Construction had been financed by loans from Eletrobras and U.S. AID. The
Govermment, in view of Chevap's unsatisfactory organization, rescinded in
1965 the concession granted to Chevap, which was taken over by Eletrobras.
In 1967, the Govermment transferred the former Chevap concessions and
assets to Furnas who obtained the Bank's consent.
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7.03 Financing for Furnas' large assets originally came from borrow-
ing from Eletrobras and others, and the debt/equity ratio in 1964 was 82/18.
In 1964 and 1965, Eletrobras converted substantial parts of its long-term
loans to Furnas into share capital, which is presently almost entirely owned
by Eletrobras. This and the systematic reinvestment into equity of the
dividends paid to the shareholders brought the debt/equity ratio under the
67/33 debt limitation (provided in the Loan Agreements) for 1965 and the
following vears.

7.04 Other management indicators reflect the sound financial situa-
tion of Furnas due to the automatic adjustments of tariffs. The financial
rate of return of Furnas has been steadily over 9%, except in 1964 before
the tariff increases and in 1965 when Furnas did not market all its capacity
(paragraph 3.04). Dividend payments on share capital have increased from
4% in 1965 to more than 12% in 1970. Furnas has been able since 1964 to
finance 30% of its investments from its own resources, this proportion

being about 50% in 1970.

7.05 The average cost per kwh sold, however, increased from US¢0.2

in 1963-1964 to US¢0.4 in 1965 and US¢0.6 in 1970. Depreciation and amor-

tization provisions share in cost increased from 677 in 1964 to 90% in 1965
and 1966 and decreased after 1967 to about 60%, amortization being respon-

sible for about half of this, as shown in the following table:

Average Cost/kwh Sold (US¢)

1964 1965 1966 1967 1968 1969 1970

1. Depreciation 0.10 0.21 0.24 0.22 0.12 0.14 0.17
2. Amortization 0.07 0.15 0.16 0.16 0.15 0.14 0.18
5 Sub-total 0.17 0.36 0.40 0.38 0,27 0.28 0.35
4. TFuel - - - 0.01 0.07 0.06 0.03
5. Energy Purchases - “ - - 0.11 0.14 0.12
6. Administration 0.02 0.01 0.01 0.02 0.02 0.01 0.02
7. Others 0.01 0.02 0.03 0.04 0.04 0.04 0.06
B Sub-total 0.03 0.03 0,04 0.07 0.24 0.25 0.23

9. Total Unit Cost 0.20 0.39 0.44 0.45 0.51 0.53 0.58
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The average operating cost/kwh sold (excluding depreciation and amortization),
shown in line 8, doubled between 1964 and 1967, due principally to labor
pressure. The large increase in the average operating cost experienced since
1968 was due for the most part to the operation of the thermal plants (line
4) and to the rents paid for the Peixoto hydro plant (line 5); also the
other average operating costs increased, indicating a continuing labor
pressure (line 7) and increasing administrative responsibilities (line 6)
handed over to Furnas by Government agencies (Eletrobras, Ministry of Mines
and Energy). The average cost of thermal and purchased emergy (about US¢l.0)
was higher than the average cost in the company's hydroelectric plants
(US¢0.4).

7.06 The average revenue per kwh sold (excluding indirect taxes)
increased from US¢0.4 in 1963-1964 to US¢0.9 in 1965 due to the first re-
valuation of assets, and from US¢l.l in 1969 to US¢l.3 in 1970 due to the
decrease in sales caused by the 1970 drought. Transmission losses (about
5% of the energy sent out) and the amount of capacity out of service for
maintenance and failures of equipment have been kept at satisfactory levels.
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VIII. CONCLUSION

g§.01 The development of Furnas over the 1963-1970 period has been
impressive and the Bank's contribution to this achievement substantial;

the cooperative and positive attitude of the Federal Govermment has been
an essential factor. Due to its effective management Furnas has been able
to build its large plants with substantial savings in costs and in time
over original forecasts. It has grown in its short life to service satis-
factorily mearly one-third of the total power demand in the large market

of the South-Central region of Brazil. Recognition of the Company's capa-
bilities by the Government authorities is indicated by the responsibilities
assigned to it to take over Chevap's plants, to build the first nuclear
power plant in Brazil, and to lead the committee for coordinating operation
and expansion of the power systems in its region. The Bank also appears

to have played a useful role in helping to set the financial situation of
the Brazilian power sector on a sounder footing, enabling it to keep up
with growth of demand more satisfactorily than in the 1950s. However the
_steady upward trend in Furnas' real unit costs, due principally to changes
in the legislation on depreciation before 1967 and to thermal and purchased
energy afterwards but also to a continuous labor pressure -- does raise a
question as to whether the existing regulatory structure of the industry
provides sufficient incentive to efficiency in operations. Moreover, the
tariff structure of Furnas may have introduced some distortion in the power
investments for the whole region, since the high revenues it earned have
allowed it to expand its capacity and has led CEMIG to build hydroelectric
plants in order to reduce its dependence on the relatively expensive ener-
gy supply from Furnas; when CEMIG completes its Sao Simao 1,500 MW hydro
plant and has sufficient power, Furnas may face some difficulty in selling
its energy. To assess the real extent of these problems, if any, would
require a more intensive study than has been possible here.

§.02 According to Furnas and the Canambra study, the electric power
system in the South-Central region which has been supplied primarily by
hydroelectric plants needs to be complemented by thermal plants. Because
of the lack of adequate fossil fuels in Brazil, the Govermment has decided
to construct a nuclear plant, the responsibility for which has been given
to Furnas in view of its past performance. The nuclear plant of about 500
MW is expected to be constructed during 1972-1978 in order to meet market
requirements. It will be necessary also to build other plants in the 1970s
and Furnas' present plan, beyond the ongoing projects, is to build the Itum-
biara hydroelectric plant (about 1,000 MW) on the Paranaiba River during
1974-1978. The internal capital market is still insufficient and bond
issues by Furnas on the foreign market would probably meet Government
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opposition. Financing of future investments, therefore, is expected by
Furnas to come partly from its own resources, and partly from Eletrobras
and Bank loans; the atomic plant would be financed partly by tied supplier
credits.

8.03 The Bank loans are still considered by Furnas as a very good
source of financing, because of the substantial help received from the
Bank in technical and financial matters and because of the low prices
obtained from foreign or Brazilian suppliers by international bidding.
Equipment has been substantially more expensive when purchased with U.S.
AID loans than with Bank loans. However, the arrangements made in connec-
tion with Bank loans could become more complicated in the future as a
result of pressure from the Brazilian industries to supply a major part of
the equipment in the projects irrespective of international competitive
bidding. Furnas would also prefer not to receive joint financing for its
future projects, in view of the substantial administrative costs and
complexity involved in arranging such an operation as it experienced in
the last Loan 677-BR (1970).



I. Introduction —

1.01 e Centrais Eletricas de Furnas-S.A., (FURNAS) was formed

in February 1957 and granted in July 1957 a 30-year concession to
utilize hydraulic power from the Rio Grande at Furnas Rapids. It is

an autonomous Government corporation and the largest subsidiary of
Centrais Eletricas Brasileiras, S.A. (ELETROBRAS), a Federal Govern-
ment holding company created in 1961 to carry out a national electri-
fication plan and implement the Federal Govermment policy in the elec-
tric power sector. More than 95% of Furnas' common and preferred stock
is presently owned by Eletrobras.

102 The name of the company derives fram its first plant built at
Furnas Rapids and partly commissioned in 1963 with an initial generating
capacity of 300 MW. The installed capacity of the company was about
2,300 MW by the end of 1970, of which about 200 MW were thermal and 1,600
MW were partly financed by Bank loans. The transmission system of Furnas
consists of about 2!700 km of transmission lines in operation, most of
them at 345 kv; about 1,300 km of existing transmission lines were fi-
nanced by the Bank. The annual peak demand on Furnas! system grew from
290 MW in 1963 to 2,070 MW in 1970, i.e., by an average of 32% p.a.

1.03 A1l power generated by Furnas has been sold in bulk under con-
tract to other utilities for resale to the ultimate consumers. These
utilities are located in the South-Central region of Brazil; the prin-

cipal generating companies in the region are:
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Centrais Eletricas de Sao Paulo, S.A. (CESP), state-owned
company,
Centrais Eletricas de Minas Gerais, S.A. (CEMIG), state-
owned company, and
Light Servicios de Eletricidade, S.A. (Light), a subsidi-
ary of a foreign company.
These companies are interconnected by a transmission system and up
until now the major exchange of power has been from Furnas to Light.
CESE, which received three loans from the Bank,will supply a large
part of the Sao Paulo market; CEMIG received also three Bank loans
and supplies the state of Minas Gerais. Furnas is presently the prin-
cipal supplier of the Rio de Janeiro area where Light will continue to
be the principal distributor. The transmission grid makes it possible

for these utilities to obtain substantial advantages from coordinated

wainted bw Eletnobres )
operation; Furnasyhas taken the lead in organizing recently a Committee

for the Coordination of Integrated Operation which includes the com-
panies operating in the South-Central region. This Committee which
meets regularly on technical matters is expected to achieve for the
region a high quality of service at low cost.

1.04 The South-Central region is the industrial heart of the coun-
try; it contains L5% of the country's population, accounts for L0 of
its agricultural production and 70% of its industrial production, and
consumed in 1970 about 29 billion kwh of electricity or about 78% of
the country's total consumption. Commercial andindustrial sales of

electricity have amounted to nearly 60% of total sales in the region.
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A study made under a UNDP grant and updated in 1968 by a market study
undertaken by Eletrobras yielded a program for the region's power
development through 1980 when total consumption is expected to reach
at least 75 billion kwh. The development program is predominantly
hydroelectric since there are many such sites that can be developed
at low unit cost, whereas the known indigenous fossil fuels are either
scarce or of poor quality and remote from the region. All the com-

panies have adhered to the program for their ongoing investments and

tgg?expected to continue doing s0§ Arask foneaps iy Dppaninra | AL WoW H;kdqvg
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II. The Association Between the Bank and Furnas /| ! /i 3l
chapselop amanifn e lerewanad -
2.1 The Furnas Company received over the period 1958-1970 five
loans from the Bank as follows:
Date of
loan Effec- Clos- Amounts ($ mln)
Agree- tive ing Commit- Dis- / Period (years)
Loan No. ment Date Date ted bursed® Tnterest Grace Term
(%)
211-BR 10/58  2/59 1/669/ i 73.0 5-3/h 5 25
403-L74-BR: o/ éé e
Tranche T 2/65 7/65 L/T2=" 57.0 : 5-1/2 6 25
432.9
Tranche IT 12/66 6/67 6/14% 39.0 &~ S8 & 25
b8
565-BR lo/68 2 8/68 3/75 22.3 - 6-1/2 6 25
2.9
677-BR 5/70 9/70 8/77 80.0 0 7 7 30
A55. T
Total 271.3 A&

a/ As of December 31, l97¢4-
b/ Extended three times from September 1963 to January 1966
E/ Extended once.

(
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resources of the eight utilities supplying the area with power were
barely sufficient -im=3d@5#-to meet the demand. Power plant development
promoted by individual utilities was largely parochial and there was no
coordinated long-term plan; the power deficit in the area was expected
to grow from 11 MW in 1958 to 1010 MW in 1964 and increase faster after-
wards. Official Brazilian agencies entered into a joint venture with
private foreign-eowned power companies to establish and finance Furnas;
three of the four entities entering the venture were already directly
or indirectly IBRD borrowers. The capital of Furnas was agreed to be
50% common and 50% preferred stock and subscriptions were to be made to
a total of Cr 6 billion for the first stage of the Furnas plant with a
final capacity of 1100 MW. The electricity produced by the Furnas Com-
pany was to be sold only to the shareholders, with 50% of the output
assured for supply in the State of Sao Paulo and 50% for supply in the
State of Minas Gerais. The Government-controlled National Economic Devel-
opment Bank (BNDE) was to subscribe 51% of the common stock. Moreover,
long-term loans from BNDE and the Federal Electrification Fund were to
be made to Furnas to cover the local expenditures of the Furnas plant.
2.03 The Bank made e loan 211-BR to cover the foreign exchange
required for the project consisting of the L60 MW first stage of the
Furnas plant and associated transmission facilities to be commissioned
by mid-1963. Assurances were obtained before the loan became effective

that:
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(a) the capital and long-term loans be available
as required for the expeditious construction
of the project;
(b) the Company seek to obtain the maximum reve-
nues permitted under the relevant regulations;
(c) enactment of a bill then before the Brazilian
Congress, permitting the periodic revaluation
of assets to meke public utilities attractive
for investment despite the rapid depreciation
of the cruzeiro, be pressed through as guickly
as possible by the Government.
The Government also agreed tc discuss with the Bank the question of set-
ting up a joint planning board in which all major utilities in South-
Central Brazil would cooperate in jointly planning the future generation
and transmission expansion in order to assure a sound development, both
technically and economically.
2.04 Under a UNDP grant administered by the Bank, a consortium of
consulting engineers (Canambra) made during 1963-1966 a survey of the
requirements and resources of power in the South-Central region and
recommended that a group of hydroelectric plants be built to supply
the anticipated market. Many of these were to be located on the
Rio Grande with transmission systems to connect the cities of Sao Paulo,
Rio de Janeiro and Belo Horizonte. The highest priority in this power
program was given to the Estreito plant downstream from the Furnas plant
and associated transmission, the construction of which was assigned to
the Furnas company by the Federal Government. The Bank made the loan

L,03-47-BR in two steps:
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(a) Loan 403-BR of $57 million of February 1965 was to
finance the Estreito plant with a planned capacity
of 533 MW and the minimum transmission facilities
needed to connect the plant to the existing trans-
mission system. The plant was to be completed
early in 1971.
(b) A supplementary loan 474-BR of $39 million was made
at the end of 1966 to finance the extension of exist-
ing transmission system by about 950 km of 345 kv to
be completed early in 1971.
The reascns given for this were that, at the time of the first loan, no decision
had been made as to the voltage of the additional transmission facilities
needed to carry the full output of Estreito and there was no need to start
construction of these lines at the same time as construction of the plant
was started; the Bank also preferred to stretch its commitments over two
years because its funds were not ample at that time.
2.05 The Bank obtained during negotiations for LO3-l74-BR assurances
that:
(a) Furnas would revalue its assets at least once a year
and apply for adjusted tariffs to produce revenues
resulting in at least a 10% return on its average net
revalued fixed plant' in operation (before taxes);
(b) Eletrobras would convert into equity such amounts of
outstanding long-term debt as to allow debt not to
exceed two-thirds of the total net revalued fixed

assets;
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(¢) the Govermment would take all necessary action
for coordination of operation of facilities of
the integrated system which would use Furnas'
power, and also take effective action in regard
to the expansion of the distribution facilities
in the Rio de Janeirc and Sao Paulo areas where
many of the distribution systems were at the
saturation point because the principal distrib-
uting companies had not been allowed to earn
sufficient income to expand the systems.
Also, because it was finally agreed by the Bank that Brazilian manu-
facturers would compete with a 15% maximum protection in the inter-

national bidding for the contracts covering materials and equipment

S .
Ady RAMEANAA o
T

to be financed by the proposed loans, a s&de{lette} detailed the

basis and method for comparing bids of Brazilian and foreign manufac-
turers.

2.06 Until September 1966,when it began bulk deliveries to CEMIG,
Furnas' sole customer was Brazgilian Light S.A. for its own market in
Sao Paulo. According to arrangements agreed by the Govermment and the
companies involved in the supply of power in the South-Central regiom,
Furnas was committed for 1968 and i subsequent years to supply power
in bulk to other utilities (ILight Rio, CEMIG and Companhia Paulista de
Forca e Luz—QbPFL); these commitments were covered by power contracts
made on conventional lines as required by the Loan Agreement LO3-4T7L-BR
(1965-1966). 1In order to provide adequate capacity to meet the con-

tract commitments, Furnas had in 1968 an expansion program for 1969-197L
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which included the completicn of the Funil and Estreito hydroelec-

tric plants, the extension by LOO MW of the Santa Cruz thermal plant

with the help of a U.S. AID loan (see para. 7.02) and the Porto Co-

lombia hydroelectric project downstream from the Furnas and Estreito

hydroelectric stations. The Bank made in 1968 the loan 565-BR of

US$ 22.3 million to cover the estimated cost of equipment to be pur-

chased after internmational competitive bidding, including contracts

won by Brazilian suppliers, for a project to be completed in Spring

197L consisting of the 360 MW Porto Colombia plant, the construction

of a3l5 kv transmission line to connect the plant to the terminus of

the Furnas system at Estreito and 138 kv transmission facilities for “{
K

'M-\‘) ‘if Auchold i,
connection to the Paulista system. Loan Agreement covenants and-séé;- 8

[

letters were the same as in the previous Loan Agreement hﬁﬁlh7h—BR

(1965-1966) . e

st du i;‘-: tuhara g
2.07 Among the projects which had been under Eummesl-sbudy since
1967 was the Marimbondo hydroelectric project with a 1,400 MW installed
capacity. ﬂ-:updating review of the Canambra demand-projection made
in 1968 by Eleftrobras projected an annual rate of expansion of
demand by 9% over 1969-1980 and indicated a small shortage of energy
in the South-Central region by 1974-1975,so that, to avoid substantial
shortages in reserve capacity starting then, it was necessary to add
the final two units to the Furnas plant by 1973-197Lh and to put the
Marimbondo plant in operation in early 1975. The Bank made in 1970

the loan 677-BR to partially finance a project consisting in the con-

struction of the Marimbondo plant, associated transmission at 500 kv
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between the plant and Rio de Janeiro, and 300 MW generator capacity in
the existing Furnas plant. The project was estimated to cost $287 mil-
lion, of which $57.7 million in foreign exchange; the external financing
was arranged to be US$ 106 million, of which $80 million to be provided
by the Bank loan and $26 million by supplier credits from industrialized
countries under joint financing arrangements. On the basis of past
experience, Brazilian manufacturers were expected to secure a substan-
tial part of the equipment orders, and these would be financed entirely
by the Bank; financing for other equipment would be provided on a 50/50
basis by the Bank and the countries in which contracts were placed. In
addition to the covenants adopted in the previous Loan Agreements, Furnas

agreed to make its best efforts to obtain joint loans.

ITI. The Power Sector in the South-Central Region of Brazil

Coordination

3.01 Some ten public utilities have been supplying electric power in
the South-Central region. The Federal Government sector, which accounts
for more than half of the total capacity in the area, is headed by Eletro-
bras, a majority stockholder in its subsidiary (Federal) companies. Ele-
trobras administers public funds to expand the Federal power systems and
makes loans to state utilities. FEight of these utilities, including the
four major ones (para. 1.03) have received over the period 1949-1970
twenty loans from the Bank totalling US$ 597 million, of which $363.3
million were disbursed by the end of 1970. Prior to the 196l tariff

regulation revisions, the private capital companies which are the
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principal distributors had ﬁot been allowed to earn sufficient income
to expand their distribution systems so that they were by then at the
saturation point, with frequent load shedding and substantial repressed
demand as a result. As required in the L4O3-BR Loan Agreement, the Gov-
ernment took effective action to develop the distribution systems in
the area commensurately with the expansion of generation and transmis-
sion facilities. Four Bank loans (L75-478-BR of December 1966) total-
ling US$ 61.6 million (of which $28 million were disbursed by the end
of 1970) have been helping the rehabilitation and expansion of four
distribution systems in the area; a U.5. AID loan of Us$ L0 million to
Light helped finance a program of distribution improvements in Rio de
Janeiro and Sao Paulo; and other companies in the region, with the
improved earningsbased on revalued assets permitted since 196lL, have
been engaged in similar programs. The Rio Light system which was the
only one by 1960 operating at 50 cycles was gradually converted to 60
cycles in order to facilitate exchanges of energy; conversion was com-
pleted early in 1971.

3.02 The urging of the foreign and international lending agencies
has also been important with respect to coordination of the planning
and operations of electric power facilities in the area (Covenants to
Loan Agreements 211-BR and 403-47L-BR). The priority list of power
development sites provided in the Canambra study made in 1963-1966
under a UNDP grant (para. 2.04) was followed by the main utilities con-
cerned (Furnas, CESP, CEMIG) and by the lending agencies in orienting

their assistance. Despite the reluctance of some utilities, a system
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interconnection committee which had been recommended by the Bank since
1958 (para. 2.03) was eventually established in 1968 and has met regu-
larly since under Furnas' lead to coordinate operations. There still
do#g not exist, however, inter-utility load dispatch centers, but the
first one is expected to be established in Furnas by 1972. An impor-
tant step toward the orderly marketing of power in the region was the
signature of marketing and pooling agreements in 1968, concretized by
regular long-term power contracts between Furnas and its present cus-
tomer companies and by the agreement that Furnas would market energy
from the 250 MW expansion of the Peixoto plant owned by the CPFL.
Tariffs

3.03 Prior to 196l,, tariffs were based on historic value of invest-
ments and became unrealistic as inflation developed, causing many util-
ities to incur losses. The 1964 decrees, which had been expected to be
passed shortly after Loan 211-BR was made in 1958 (para. 2.03), allowed
utilities to revalue their investment, and the 1966 legislation made
yearly revaluation of assets mandatory. Under the decrees tariffs were
allowed to yield revenues covering: (a) operating costs and income
taxes; (b) provisions for depreciation and "amortization"}/ up to a
maximm of 5% of gross fixed assets for each; and (c) a return of 10%
(after taxes) on the estimated net plant in service at the end of the
year plus some allowance for working capital. Applications for tariff

adjustments, which have to be approved by the Ministry of Mines and

l/ This provision for "amortization" is not based on actual debt repay-
ments but is intended to pay off the whole investment over the con-
cession period.
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Energy, are thus based on analyses of anticipated operating costs dur-
ing the year in which the tariffs will apply and anticipated net plant
in service at the end of that year, with allowances for expected interim
inflation on both items. In the accounts of the utilities, by contrast,
assets actually in existence at the end of each year are revalued by the
official price correction factor applying to the previous year -- simply
for reasons of timing in the issuance of the official price correction
factors. Tariff adjustments are also permitted to recover shortfalls

in achieving the 10% return, and these may be made at two year intervals.
3.04 The implementation of the revaluation and tariff adjustment
provisions were not satisfactory during the initial years after 196l,
because many of the provisions were at first permissive rather than
obligatory and some utilities hesitated to adopt them wholly or partly.
The Bank was concerned that different tariff policies might be followed
by interconnected utilities, leading to the use of conflicting princi-
ples in calculating the cost of power blocks and resulting in economic
decisions based on erroneous assumptions. During negotiations for Loan
L474-BR, the Government objected to the Bank's proposed tariff covenants,
and negotiations were suspended until legislation was changed by meas-
ures alleviating much of the Bank's eoncerns. Furnas took immediate and
full advantage of the new regulations and, after revaluing its 1963 and
196 assets, obtained corresponding tariff increases in early and mid-
1965. As a result of this and the maximum permitted 5% rates taken by
Furnas for both depreciation and amortization, tariffs introduced in
mid-1965 were four times the 196l tariffs. CEMIG)which had the right to

purchase Furnas poweridid not do so in 1965, although Furnas had both the
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capacity and energy available due to a good water year; hence, Fur-
nas did not market all of its power in that year. This was due to
the substantially higher level of Furnas' wholesale tariff in compari-
son with both alternative sources and the retail tariffs of CEMIG
which had revalued its assets only for 1963 and charged depreciation
at 3% only. Expert assistance was needed in 1967 to reach agreement
upon the power contract. During negotiations for Loan L7L-BR (1966)
and 565-BR (1968), Furnas indicated to the Bank that, when CEMIG would
purchase large amounts of power starting in 1968}it would lower its
5% depreciation rate to a normal rate (estimated at 2.5%) based on
the lives of its assetg}and eliminate its provision for amortization)
which had been reduced to 3% according to changes in regulations. At
first Furnas did not reduce its provisions for depreciation and amor-
tization, but the Government in 1969 restricted the depreciation rate
to a maximum of 3%. Furnas' inability to market part of its power
resulted also from its tariff structure. The demand charge which
accounts for 90% of Furnas' revenues not only reflects the high depre-
ciation charges but also allocates total capital cost to actual sales
rather than to available capacity. There has been in addition a
"ratchet" provision by which the highest demand registered in a given
month establishes the charge for the year, regardless of subsequent
Jwsteeidd of npillua widan
demands. If Furnas had marketed all it?:qfaildﬁIE’pdﬁéﬁg its
charges could have been lower and its Q:E;i revenues greater.

3.05 The average price per kwh sold by Furnas grew from US¢ 0.5

in 196l to US¢ 1.l in 1966, and US¢ 1.6 in 1970 (including indirect
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taxes paid by ultimate consumers which amount to about 30% of the base tar-
iff). The increase of US¢ 0.66 which occurred in 1965 reflects the triple
impact of the foregone revenue due to the non-marketed Furnas power (US¢ 0.2),
4% the first revaluation of Furnas' assets and 4 the increases in deprecia-
tion costs. The guaranteed rate of return in Furnas' concession might endan-
ger the efficiency of Furnas since increases in operating costs due to labor
pressure or operational inefficiency as well as decreases in sales (due to
1nab111ty to sell the power as in 1965 or as in 1970) would be compensated

fobey tariff increases borne by the consumers;;;A w P 3ﬁan el sovnces &ﬂ NJi
; u::m,m,i % o/

Iv. Load Forecasting and Investment Planning

h.01 The construction of the Furnas plant and the establishment of
the company was originally based on the projections made in 1958 for the
power market in the South-Central region (para. 2.02). The demand in the
area was expected to grow at 10.8% p.a. over 1958-1970 from 2,600 MV to
8,800 MW and, with the then existing investment programs of the utilities
supplying the area, the power deficit would grow from 122 MW in 1962 to
about l4,L00 MW in 1970 (see following table, item li); the Furnas plant
with its final capacity of 1,100 MW was expected to reduce the deficit
temporarily and further new projects totalling some 3,000 MW by 1970
would have to be built between 1965 and 1970. The output of the first
stage of Furnas was expected to be fully absorbed as it was built, and
the output of the complete plant by 1965.

1,02 Although the full 3,000 MW deficit projected was never made up,

installed capacity in the South-Central region was in fact substantially
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higher after 1968 than originally forecast, mainly due to the greater
capacity of the Furnas Company itself, as illustrated by the following

table (summary of Table II-A.1):

1965 1966 1967 1968 1969 1970

Forecasts (IMW)

1. Installed capacity
in South-Central

region 5208 5328 5388 5448  5LLB  5LLS

2. Installed capacity
of Furnas 1104 1104 1104 1104 1104 110k

3. Deficit with Furnas 363 752 1283 1858 2547 3315
li. Deficit without Fur-

nas (2 + 3) 1467 1856 2387 2962 3651 Lh19
Actual (M)

5. Installed capacity
in South-Central
region 1,910 5058 5267 5485 6l51 6803

6. Installed capacity
of Furnas 900 900 980 1260 215 229)

Difference between Forecast
and Actual Capacity

7. In the South-Central
region (1 - 5) 298 270 121 (37) (1003) (1355)

8. Of Furnas (2 - 6) 20l 20l 124 (156) (1050) (1290)

The expected power deficit turned out actually to be a gross reserve
capacity exceeding 1,000 MW in 1964-1966, and peaking at 1,350 MW in 1969
with the increase of capacity which took place between 1968 and 1969, or

about 25% of demand in 1969. This was due mainly to a lower level of
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demand, which grew only by 8.3% p.a. over 1958-1970 and reached 5,830
MW in 1970 as against 8,760 MW forecast. The slower growth of demand
was due primarily to the economic slowdown which took place in 1963-
1967 but also to the deficiencies in the distribution systems of elec-
tricity in the area which could not carry the whole demand through to
the generation level (para. 3.01).
L.03 The output from Furnas was fully absorbed in 1963-196lL and
after 1967, but part of Furnas' capacity was not marketed in 196l to
1967 because of a lower demand from its shareholders and clients (eco-
nomic slow-down and insufficient substation capacity) and because of
Furnas' high tariffs (para. 3.04). For these reasons,and also because
Furnas' installed capacity up to 1968 was lower than forecast, reve-
nues and operating income during 1963-1967 were substantlally 1owei
~w~w Azl oL
than expected in the first appraisal report. The financial returnbhow-
ever,reached satisfactory levels after 196l when legislation for tariff

increases was changed to yield satisfactory returns.

L .ok Forecasts made in the second appraisal report (1965) for the
o wian ) vhes Frnaa bede
period 1965-1970 gidersstahanibds substantially) Furnas' expansion, sales

and income during this period. Installed capacity was expected to
increase from 900 MW in 1965-1969 to 1,430 MW in 1970. Sales and in-
come were expected to increase by about 15% p.a. on average between
1965 and 1970. The larger capacity installed in the Estreito plant and
the acquisition by Furnas of the Chevap properties and Peixoto plant
facilities (paras. 3.02 and 7.02) led to an installed capacity in 1970
outgrowing by far the forecasts; sales, revenues and incomes were

actually substantially larger than expected. The financial return
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(after taxes) was higher, except in 1969, than the expected 9%
(Table II-A.2).

.05 The records on the effective-peak spare capacity indicate
that the large investments made by Furnas have beennecessary to meet
the demand. Small load shedding occurred in 1963 and 196lL. Spare
capacity at the effective peak was between 30 MW and 80 MW in 1965-
1967 (para. l;.02) but decreased to less than 10 MW in 1968-1969.
Furnas was severely affected in 1970 by drought, which reduced its

capacity to meet demand and caused energy sales to fall 7% from 1969.

V. Project Implementation and Costs

5.01 Two plants out of the four financed by Bank loans to Furnas
have been partly completed, i.e.,the Furnas and Estreito plants aggre-
gating 1,600 MA. An extensive transmission network partly financed by
Bank loans has also been completed.

502 The first stage of the Furnas hydroelectric plant financed
by te Loan 211-BR (1958) had been originally planned to consist of
five 92 MW or four 110 MW generating sets, the gize depending on the
weights to be transported over the Brazilian railroads. The capacity
was to be expanded ultimately to about 1,100 MW in a second stage
expected to follow quickly on the first stage,scheduled for completion
in June 1963. Subsequent investigation showed the desirability of
installing four 150 MW units in the first stage, and a corresponding
change in the description of the project in the Loan Agreement was
approved in June 1959. In view of the low prices obtained for the elec-

trical equipment, the project was again increased with Bank consent to
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six 150 MW units which did not increase the foreign cost but did affect
the local cost.

5.03 Construction of the first stage of the Furnas plant began in
June 1958. The first unit was commissioned in September 1963 and the
fourth in September 196l,, that is with a 15-month delay behind schedule
due to the large amount of excavation in excess of that originally esti-
mated. The last unit was commissioned in May 1965. Transmission lines
were originally designed to connect the plant to Sao Paulo and to La-
faiete and were actually built between the plant and Sao Paulo and Belo
Horizonte. The first line to Sao Paulo started operating in September
1963; the line to Belo Horizonte had been completed in September 1960.
Total cost of the 900 MW plant was $130 million, and about $27 million
for the transmission lines and substations (Table III). The total
foreign exchange cost of $58 million (excluding $1kL.l million interest
during construction) did not exceed the appraisal estimates; the local
cost for generation and transmission together was 36% higher than expected.
Due to the doubling of installed capacity, the unit cost has been $1L45
per kw installed against $236 estimate. Most of the equipment was sup-
plied by foreign manufacturers after international competitive bidding,
and the civil works contract was won by a British firm in association
with a Brazilian firm.

5.0L Substantial savings were made also on the equipment cost of
the Estreito hydroelectric plant financed by the Loan L03-47hL-BR (1965-
1966) and originally designed to receive four 133 MW units. Because of

very good foundation conditions, work progressed satisfactorily and the



= 86 =

first four 175 MW units were commissioned between March and November
1969, more than one year ahead of schedule. Due to the good prices
obtained for equipment, the Bank agreed in 1968 to permit use of loan
savings to add to the plant two more 175 MW units, expected to be in
operation in 1972, and to extend the project transmission lines from
1,060 km to 1,560 km. By the end of 1970, 560 km had been erected
and the $57 million Loan }03-BR was nearly fully disbursed. The $39
million Loan L47L-BR will be used to finance the two additional units
in the plant and the remaining transmission lines amounting to about
1,000 km. Total cost of the 700 MW first stage of Estreito and its
associated minimum 160 km transmission lines has been $96 million,

of which $22 million for foreign exchange, leading to a unit cost of
$137 per kw installed against $153 forecast. The 40O km of transmis-
sion lines already completed cost $23 million, of which $9.6 million
for foreign components. Out of the $L4.2 million disbursed from the
Loan lj03-BR for purchases of materials and equipment, $12.8 million
were used to finance equipment from Brazilian manufacturers who won,

with the 15% protection, about 30% of the orders.

VI. Financing of the Investment Programs

6.01 Although there were in 1958 no definite plans for the finan-
cing of the second stage of the Furnas plant, the Furnas Company was
planning to invest $303 million over 1958-1965 for the construction of
the 1,100 MW Furnas plant, of which $209 million for the first stage

of the plant and its associated transmission (Table II-B). Foreign
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borrowing was expected to contribute $127 million (42% of total), of
which $5l million for the second stage from unspecified sources. The
expected $156 million (51% of total) domestic contribution was to

come mainly from loans from the BNDE and the Federal Electrification
Fund, with share capital from the shareholders representing $52 mil-
lion, equivalent to 17% of total required funds. Net internal cash
generation was expected to contribute $20 million after 1963 to the
cost of the second stage.

6.02 Actual investments amounted to $227 million during 1958-1965;
this was the result of the low cost of the first phase of Furnas (para.
5.03), of the non-implementation of the second phase and of additional
transmission investments (transmission line from Furnas to Rio)
financed with the help of a $17.6 million U.S. AID loan after 196l.
Foreign borrowing amounted to about $74 million representing 32% of
total required funds, of which $1 million from the first disbursements
from the U.S. AID loan. Total domestic contribution was $147 million
(63% of total), most of it in the form of loans from the public sector;
share capital was only $2L million because the shareholders did not
have sufficient funds before 196l as a result of the inflation and the
lack of adequate tariff legislation. Furnas' own resources contributed
only $10 million, due to the delay in the commissioning of the plant
with resulting reduced earnings in 1963 (para. 5.03).

6.03 The investment program for the period 196L4-1970, as forecast
in the second appraisal report (1965), was to comprise the completion

of the Furnas plant's first stage with its six units and associated
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transmission, and the two stages of the Estreito project to be covered

by loans 403-47h-BR. The cost of this investment program was estimated

at $217 million. Furnas' own resources were expected to cover one third
of total required funds, loans from the public sector (Eletrobras) 20%,
and foreign borrowing was projected to amount to $111 million of which
$17.6 million from U.S. AID for the additional transmission line from
Furnas to Rio. Actual investments were more than twice the expected
amount . Investments on Furnas and Estreito plants and transmission facil-
ities amounted to $230 million, the acquisition of Chevap's properties in
1967 cost $81 million (see para. 7.02) and investments in the acquired
Funil and Santa Cruz plants were $111 million; initial work on the new
projects of Porto Colombia (Loan 565-BR) and Marimbondo (Loan 677-BR) took
$35 million investments. Furnas was still able to finance 30% of required
funds from its own resources; the public gector had te increase substan-
tially its contribution to $239 million (48% of total), primarily in the
form of share capital and loans. Foreign borrowing contributed only 22%
to total required funds, amounting to $112 million of which $60 million
only from the Bank (para. 5.04) and $52 million from U.S. AID which trans-
ferred to Furnas its first loan of US$ 15.5 million to Chevap for the San-
ta Cruz plant (para. 7.02) and also made in 1967 a second loan of US$ 41.2

million for the extension of this plant.

VII. Institutional Development

T &0 The management of the Furnas Company in 1958 was drawn from the
electricity supplyindustry in Brazil and composed of a group of competent

executives with extensive experience in this field. The organirzation of
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Furnas has developed well, due to this aggressive and competent man-
agement and to the technical and financial assistance furnished by the
Bank and other lenders. All Bank loans have included funds for person-
nel training, and some 100 employees have been sent since 1960 to the
United States and European countries for graduate study and training in
technical and financial matters. Some buildings at the Furnas Dam were
converted into a training school for operation and maintenance techni-
cians drawn from all utilities in Brazil. Furnas' financial statements
have been audited since 1958 by the Brazilian branch of Arthur Andersen
and Company; as required by the Loan Agreement L03-L7L-BR (1965-1966),
Furnas, when converting to an operating company, contracted with Arthur
Andersen Company to reorganize the accounting department, train account-
ing personnel and supervise the installation of a computerized accounting
system. The contract was satisfactorily completed in 1966-1967. Furnas
has employed consulting engineers and contractors when necessary to com-
plement its own forces for the design and construction of its large
investment program. Planning for the Marimbondo transmission system
(Loan 677-BR of 1970) at 500 kv, a voltage which is relatively new, has been
assisted by consultant firms specializing in this field. Relations of
Furnas with its consultants and services rendered by the latter have
been satisfactory.

7.02 Over 1963-1970, total revalued net fixed assets of Furnas
increased from NCr 192 million to NCr 2,634 million. This large increase
consisted of three elements: (1) the large construction program, (2) re-

valuation of assets, and (3) the acquisition in 1967 of the assets of the
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Companhia Hidroeletrica do Vale do Paraiba (Chevap). Chevap had under
construction since 1963 two generating stations intended to supply the
Rio market: the 160 MW Santa Cruz thermal plant (near Rio) scheduled

to be in service by 1967 and the 210 MW Funil hydroelectric plant sched-
uled for 1969. Construction had been financed by loans from Eletrobras
and U.S. AID. The Government, in view of Chevap's unsatisfactory organi-
zation, rescinded in 1965 the concession granted to Chevap, which was
taken over by Eletrobras. In 1967, the Government transferred the for-
mer Chevap concessions and assets to Furnas who obtained the Bank's con-
sent.

703 Financing for Furnas' large assets originally came from bor-
rowing from Eletrobras and others, and the debt/equity ratio in 196l
was 82/18. 1In 196l and 1965, Eletrobras converted substantial parts

of its long-term loans to Furnas into share capital, which is presently
almost entirely owned by Eletrobras. This and the systematic reinvest-
ment into equity of the dividends paid to the shareholders brought the
debt/equity ratio under the 67/33 debt limitation (provided in the Loan
Agreements) for 1965 and following years.

7.04L Other management indicators reflect the sound financial situa-
tion of Furnas due to the automatic adjustments of tariffs. The finan-
cial rate of return of Furnas has been steadily over 9%, except in 196k
before the tariff increases and in 1965 when Furnas did not market all
its capacity (para. 3.04). Dividend payments on share capital have
increased from L% in 1965 to more than 12% in 1970. Furnas has been
able since 196l to finance 30% of its investments from its own resources,

this proportion being about 50% in 1970.



s G

7.05 The average cost per kwh sold, however, increased from US¢ 0,2
in 1963-1964 to US¢ O.L in 1965 and US¢ 0.6 in 1970. Depreciation and
amortization provisions share in cost increased from 67% in 196L to 90%
in 1965 and 1966 and decreased after 1967 to about 60%, amortization

being responsible for about half of this, as shown in the following

table:
Average Cost/kwh Sold (US¢)

196 1965 1966 1967 1968 1969 1970
1. Depreciation 0.10 0.21 0.,24 0.22 0.,12 0,14 0.17
2. Amortization 0.07 0.15 0.6 0.16 0,15 0.14 0.18
3. Sub-total 0.17 0.36 0.40 0.38 0.27 0.28 0.35
L. Fuel = & - 0.01 0.07 0.06 0.03
5. Energy Purchases - - - - 01 Qdk 0.2
6. Administration c.02 0,01 0,010 0.02 0,02 0,01 0,02
7. Others 0.,0. 0,02 0,03 0,04 0,04 0,04 0,06
8. Sub-total 0,03 0.03 0,04 0,07 0.,24 0.25 0,23
9. Total Unit Cost 0.20 0.39 &gji 2,.'.1_‘_._2 gél;‘ 255=3 g_i_—,‘;__f_i_

The average operating cost/kwh sold {excluding depreciation and amorti-
zation), shown in line 8, doubled between 196l and 1967, due principally
to labor pressure. The large increase in the average operating cost ex-
perienced since 1968 was due for the most part to the operation of the
thermal plants (line L) and to the rents paid for the Peixoto hydro plant
(line 5); also the other average operating costs increased, indicating a
continuing labor pressure (line 7) and increasing administrative respon-

sibilities (line 6) handed over to Furnas by Government agencies (Eletro-
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bras, Ministry of Mines and Energy). The average cost of thermal and pur-
chased energy (about US¢ 1.0) was higher than the average cost in the com-
pany's hydroelectric plants (US¢ 0.L).

7.06 The average revenue per kwh sold (excluding indirect taxes) in-
creased from US¢ 0.l in 1963-1964 to US¢ 0.9 in 1965 due to the first re-
valuation of assets, and from US¢ 1.l in 1969 to US¢ 1.3 in 1970 due to
the decrease in sales caused by the 1970 drought. Transmission losses
(about 5% of the energy sent out) and the amount of capacity out of ser-
vice for maintenance and failures of equipment have been kept at satis-

factory levels.

VIII. Conclusion

8.01 The development of Furnas over the 1963-1970 period has been
impressive and the Bank's contribution to this achievement substantialj;

the cooperative and positive attitude of the Federal Government has been

an essential factor. Due to its effective management Furnas has been able
to build its large plants with substantial savings in costs and in time over
original forecasts. It has grown in its short life to service satisfactorily
nearly one-third of the total power demand in the large market of the South-
Central region of Brazil. Recognition of the Company's capabilities by

the Government authorities is indicated by the responsibilities assigned

to it to take over Chevap's plants, to build the first nuclear power

plant in Brazil, and to lead the committee for coordinating operation

and expansion of the power systems in its region. The Bank also appears

to have played a useful role in helping to set the financial situation of
the Brazilian power sector on a sounder footing, enabling it to keep up

with growth of demand more satisfactorily than in the 1950s. However the
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steady upward trend in Furnas' real unit costs, due principally to changes

in the legislation on depreciation before 1967 and to thermal and purchased

energy afterwards but also to a continuous labor pressure -- does raise a

question as to whether the existing regulatory structure of the industry

provides sufficient incentive to efficiency in operations. Moreover, the

tariff structure of Furnas may have introduced some distortion in the power

investments for the whole region, since the high revenues it earned have aﬁﬁwurﬁ{

4@ 1t to expand its capacity and has led Cemig to build +hermed—end hydro-

electric plants in order to reduce its dependence on the relatively expen-
Lonapdotin 4T, f

. iive energy supply from Furnas; when Cemié‘b}ﬁéﬁuéimao 1,500 M hydro plant owed s

*ﬂgEUJﬁzghEES;ie%U&, Furnas may face some difficulty in selling its energy. To

assess the real extent of these problems, if any, would require a more

intensive study than has been possible here.

8.02 According to Furnas and the Canambra study, the electric power

system in the South-Central region which has been supplied primarily by

hydroelectric plants needs to be complemented by thermal plants. Because

of the lack of adequate fossil fuels in Brazil, the Government has decided

to construct a nuclear plant, the responsibility for which has been given

to Furnas in view of its past performance. The nuclear plant of about

500 MW is expected to be constructed during 1972-1978 in order to meet mar-

ket requirements. It will be necessary also to build other plants in the

1970%s and Furnas' present plan, beyond the ongoing projects, is to build

the Ttumbiara hydroelectric plant (about 1,000 MW) on the Paranaiba River

during 1974-1978. The internal capital market is still insufficient and

bond issues by Furnas on the foreign market would probably meet Government
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opposition. Financing of future investments, therefore, is expected by
Furnas to come partly from its own resources, and partly from Eletrobras
and Bank loans; the atomic plant would be financed partly by tied supplier
credits.
8.03 The Bank loans are still considered by Furnas as a very good
source of financing, because of the substantial help received from the
Bank in technical and financial matters and because of the low prices
obtained fram foreign or Brazilian suppliers by international bidding.
Equipment has been substantially more expensive when purchased with U.S
annemas WJM?Q_A_ M,AA,«,_ LoAssnz c{um Nn\fﬂ

ATD loans than with Bank loans. However, the e ank loans could beseawc.
AN Loww¢%u&$£d o0 & Aot «

—hampered in the future

tries to supply a major part of the equipment in the projects irrespective

pressure from the Brazilian indus-

of intermational competitive bidding. Furnas would also prefer not to
receive joint financing for its future projects, in view of the substantial
administrative costs and complexity involved in arranging such an operation

as it experienced in the last Loan 677-BR (1970).
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BRAZIL  CENTRATS ELETRICAS DE FURNAS, S.A. TABLE T

Av. ann. incr.

rate %
UNIT 1963 1960 1965 1966 1967 1968 1969 1970 *  1963-1970
OPERATIONS e
1, Tnstalled Capacity (yr.-end) MW 300 600 900 200 980 1260 218  229) 33.8
of which: Hydro MW 300 600 900 900 900 1100 1950 2090
Total as % of S.-Cent, Reglon % 6.6 12.1  16.5 16.0  16.8 20.8 27.0 30.4
Total as § of Country= % L.7 8.8 1.1 11.9 12,2 i, T 21.0 20,4
2. Peak Demand MW 269 555 570 620 828 132; 1710 2069 32.5
3. QCross Reserves (1-2) MW 11 L5 330 2B0 152 Lk 225 25.8
feserves as % of Peak Demand % 8 58 Le 18 - 26 11
li. Effeative-Peak Spare Capacity2®’ MW (12)  (2) 27 81 12 9 1 L8
5. Gross (Generation GWh 413 3416 28h2 9hL L637 60LL 10528 981k 19.2
Total as % of Country % 1.5 1.6 9.3 11.9 13.4 15.6 2h.5 97,1
6. Generation Sent Out Gwh a2 3416 2837 3936 L6039 5983 10457 9731 19.1
Total as % of S.-Cent. Region & 1.9 15.1 239 15.2 16.9 20.2 3.1 28.8
7. Total Sales GWh 397 3215 2681 3713 LLob 5733 9937 9255 19.3
of which: to Light S.A.(in %) % 99 949 98 98 97 89 86 81
to Cemig(in %) % 1 1, 2 2 2 5 8 11
8. Number of Employees no. 28,0 25085 2650 1911 2286 2Lh91 3015 3TTH L1
FINANCES
9. Sales Revenueag‘/ NCrmln 1.30 22.59 61.65 114.53 162.57 268.12 522.33 686.L0 42 .50/
10. Operating Costs®/ NCrmln 0.L5  8.25 20.l0 36.30 52.2B 99.19 216.28 25.91 Nk
11. Average Revenue/kwh sold NCr¢ 0,33 0.70 2.30 3.08 3.69 L.68 5.26 7.42
12. Average Cost/kwh soiL? NCr¢ 0.11 0.26 0.76 0.98 1.1 1.73 248 2.66
13. Exchange rate used = US$1=NCr 0.59 1.27 1.0  2.22 2.67 3.0 L.o8 L. 60 3L.1
1l;. Average Revenue/kwh sold Us¢ 0.55 0,55 L 1.39 1.38 1.38 1.29 1.61 16.6
15. Average Cost/kwh sold Us¢ 0.19 0.20 0.40 0.4 0.LY 0.51 0.53 .58 173
16. Net Revermes (9-10) NCrmln 0.85 14.34 h1l.25 78.23 110,29 16B8.93 306.05 LLO.LS 2.8
17. Gross Fixed Investment NCrmln 25.88 25,99 35.86 8L.1h L09.18 258.65 3L6.L9 507.31 Ll
18. Average net fixed assets in NCrmln 96.02 243.65 330.21 L22.31 6L9.62 916.08 1545.27 2356.33 17.8
Dperationrz
MANAGEMENT TNDICATORS
19. Rate of return (16 as % of 18) % 0.9 5.9 12.5  18.5 17.0  18.L  19.8 18.7
20. Financial rate of retu 4 0.5 2.6 Tl 9.7 2.1 9.8 9.9 13,6
21. Self-financing rate % al 23.4 23.h g2.1 16.4 25.2 29,6 47.0
22. Debt service coverage times -- 2l 1.2 2.5 2.8 1.8 1.6 2.3
23. Debt/Equity ratio o 9l/o6 8248  61/39 61/39 59/h1  55/45 57/L3 56/LL
2l;. ~Dividends as ¥ of share capital % B.! 5.1 3.9 10.9 10.6 10.3 12.0 197
25. Fnergy sales per employee Mih o 1281 1012 941 1928 2301 3296 2452 11.4
24. Transmission losses (6-7/6) g 3.6 5.9 5.5 5.7 i L2 5.0 L.9
27. Average capacity out of service % 6.9 3.3 16.7 19.1 14.3 L.0 5.7 7.9
as % of installed capacity
ECONOMIC INDICATORS (Sales in South-Central Region)
28. Residential B GWh 3362 3600 3861 L167 LS8l 5129 B67L 6112 8.9
29. Commercial GWh 2307 2356 2579 2722 2890 3254 3616 3901 7.8
30, Industrial o . GWh 7707 7865 7972 9145 9291 10838 12338 13584 8.k
31. Raral . 7 GWh 22 258 297 307 339 366 192 223
32. Pub. serv., Lighting, Traction GWh 2060 aogg 2&21 zi_hlé; 2:1&%_ 2{27 7‘2591 42858
33. Others Gvwh 00 - -
3L, Totals Gwh 15992 Eg_oo I7230 18601 19863 _57'223 1T ZLETI  Z8E7S 7.6
35. Captive Plants GWh 1690 1866 158l 2081 2188 2208 1764 1860 Tl
36. FURNAS sales as % of S.-Cent % 2.3 17.5  14.0 18.0  20.2 23.L  37.3 3.9
Region
37. TFURNAS sales as & of total % 1.8 13.3  11.0  14.0 15.8  18.3  29.0 2),.6
country

38. MNumber of residential customers 000's 2751 2908 3052 3241 3L79 3762 Lool n.a.
in South-Central Region_

39. Consumption. per residential I l.22 1.2hL 1.26 1.29 1.32 1.36 1l.h2 n.a.
customer

a/ Includes captive plants.

b/ Figures between brackets indicate load shedding.

¢/ lLoad shed was avolded due to an instantaneous peak capacity which was sufficient to cover the indicated
peak demand.

Reverues from electricity sales, and indirect taxes generated by these sales through Furnas' clients. In
historic Cruzeiros.

Including depreciation, but excluding interest and direct taxation on utility. In historic Cruzeiros.
Average of net fixed assets in service revalued using correction factors for the same year (except for 1963).
Operating income after taxes (including miscellaneous revenues) as % of 18. See line 2}, of Table II-A.l.
Rates of increase for financial data were computed over 1964-1970 after deflating by inflation index

(rate of exchange).

Average over each year of the monthly quotations of the exchange rate on the free market. This average is
very close to the average officlal rate.

LG
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BRAZIL  CENTRAIS ELETRICAS DE FURNAS, S.A. TABLE II-A,1
LOAN 211-BR_(October, 1958)
Av. amn. iner. rate (%)
1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1958-1970 1963=1970
SOUTH-CENTRAL REGION
LOAD FORECASTS (M)
1. Installed Capacity = 2559 2783 3344 3629 3900  LLLL K780 5208 5328 5388 SLLE 5his8 5448 6.5 249
2. Annual Peak Demand 2570 2892 3239 3627  Lo22  Ls2l 5056 5571 6080 6671 7306 7995 8763 10.8 9.9
3. Gross Reserve Capacity (1-2) -11 =109 105 2 =122 -B0 =276 =363 =752 -1283 -1858 -25L7 -3315
ACTUAL IOAD (MW) /
Le Installed Capacity = Nea. NeBs Nede 3308 3631 IR I LLs6 L910 5058 5267 5485 6451 6603 7okt
5. Annual Peak Demand 2240 247ly 2698 2898 3096 3249 3378 3673 3971 LL6T L773 5088 5631 8.3 8.7
6. Gross Reserve Capacity (L4=5) n.a. N8 NeBe h10 535 865 1078 1237 1087 8oo T2 1363 972
LOAD FORECAST ACCURACY &/
7. Installed Capacity n.a. s N.a. 110 107 108 107 106 105 102 99 gl 80
8. Annual Peak Demand 115 bl 120 125 130 139 150 152 153 148 153 157 150
FURNAS
FORECAST (MW)
9. Installed Capacity L60 736 1104 1104 1104 1104 1104 1104 1343
ACTUAL (MW)
10. Installed Capacity b/ 300 600 900 900 980 1260 215k 229Y 33.8
11.  Effective Peak Capaclty F 277 305 584 679 821 129L 1279 2091
12. Effective Peak Demand < 289 307 es7 598 779 1285 1278 20l3
13. Effective Peak Spare Capacity (11-12) -12 8 27 BT L2 9 1 4B
FORECAST ACCURACYE-/
14. Installed Capacity 153 123 123 123 13 88 51 L8
SALES FORECAST (Gwh)
15. Sales 2200  L4L4OO L4600 5700 5700 5700 5700 5700 146
ACTUAL SALES (Gwh) o
16,  Sales e/ 397 3215 2681 373 LLob 5733 9937 9255 19.2=
SALFS FORFCAST ACCIIRACY=
17, Sales 5sh 137 172 154 129 99 57 62
RETURN FORRCAST (NCr mln mistoric) &/ o/
18+ Operating Revenues 27.83 119,75 187.5 223.8 269.2 3h2.8 1.0 ubli.0 1.5~
19. less: Operating Costs 1474 L5.20 92.4 121.6 142.3 185.1 227.0 261.0 12.4
20, Operating Income 13.09 74455 95.1 102.2 126.9 1577 184.0 203.0 10.3
21, Financial rate of return (%) 9.7 1.9 9.9 9.6 9.8 9.9 9.9 10.0
ACTUAL RETURN (NCr min historic) 6 12.86 1812 8L.18  122.03  206.22  407.30  590.0L L7 52/
® % .9 . dO e . . '] : ° . ®
gg- 1;1;&: l%gpera‘;eii?%osts «50 9.63 2“3-11 L3.20 62.9L,  116.65 254.57 316,24 Lli.5
2l Operating Tacome A6 6.23 25.31 L0.98 59.09  89.57  152.73  273.80 51.5
25. Financial rate of return (%) 0.7 31 8.0 10.5 9.l 1.4 8.5 121
FORECAST ACCURACYY
26. Uperating Revenues 2899 755 387 266 221 166 101 7
27. Operating Costs 2948 L69 Loo 281 226 159 89 82
28. Operating Income 2816 1197 376 249 215 176 120 Th
a/ Does not include captive plants.
b/ Effective peak: peak load at the critical time in the year when margin between demand and available capacity was least or load shedding greatest (excluding
short-term outages). .
c/ Defined by the ratio F /4 -
g/ Forecastsyconver%edoinggeﬁ%gtgrgguﬂ%uzeiros.
e/ Ratesof increase for financial data were computed after deflating by inflation index (rate of exchangd.
f/  Average snnual rate of increase over 19%64-1970.
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CENTRATS ELETRICAS DE FURNAS, S.A.

TABLE II-A.2

IOAN ,03-BR (February, 1965)

Av. aan. incr. rate(f)

1265 1966 1567 1968 1969 1970
SOUTH-CENTRAL RBGION 1965-1970
FORECAST (GWh)
1. Energy Sent Out 23053 25358 28147 312L3 34679  38L93 10.8
ACTUAL (GWh)
2. Energy Sent Out 23767 25939 27213 29648 30652 33837 7.3
FORECAST ACCURACY a/
3. Energy Sent Out 97 98 103 105 113 11
FURNAS
FORECAST
li. Tnstalled Capacity (MW) 900 900 900 900 900 132
5. Sales (GWh) 3900 4500 L4500 5000 7600 7700 1.6
ACTUAL
6. Installed Capacity (MW) 900 900 980 1260 2154 2291
7. 8ales (GWh) 2681 313 LLo6 5733 9937 9255 28.1
FORECAST ACCURACY®/
8. Installed Capacity 100 100 92 71 L2 62
9. Sales 1h5 121 102 87 76 83
RETURN FORECAST (NCr mln h;x.st.or:.c)b/
10. Operating Revenues 46.55 ©55.95 70.22 113.59 162.1 197.75 11.9¢/
11. less: Operating Costs 20.53 18.88 24.31 39.09 55.1 67.65 6.1
12. Operating Income 26.02 37.07 L45.91 74.50 107.0. 130.10 15.6
13 H?.;?cial rate of return 7.6 9.0 9.0 9.0 9.0 9.0
ACTUAL RETURN (NCr mln historic)
1);. Operating Revenues L8.42 84.18 122.03 206.22 L407.30 590.0L 38.2
15. less: Operating Costs '23.11 L43.20 62.94 116.65 254.57 316.24 L1.4
16. Operating Income 25.31 L40.98 59.09 89.57 152.73 273.80 3L.9
17. F‘i.xe;.t):ncial rate of return 8.0 10.5 9.4 11.4 8.5 12.1
FORECAST ACCURACYZ
18. Operating Revenues 96 66 58 55 Lo 36
19, Operating Costs 89 Ll 39 34 22 21
20. Operating Income 103 90 78 83 70 L8

Defined by the ratio Forecast/Actual.
b/ Porecasts converted into historic Cruzeires.
c/ All rates of increase for financial data were computed after deflating by the

inflation index (rate of exchange).
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BRAZIL  CENTRAIS ELETRICAS DE FURNAS, S.A. TABLE II-B

UTILITY INVESTMENT PROGRAMS PARTLY FINANCED BY I.B.R.D. (US$million)

LOAN 211-BR (1958 LOAN }4,03-BR (196
PERIOD 195B-1965 PERIOD 1964-1970

FORECAST ACTUAL FORECAST ACTUAL
_Total 7 of Total % of Total & of _Total g of
total total total total

SOURCES OF FUNDS

Wet Internal Cash Generation 19.88 7 1049 5 76.7 33 150.30 30
. Domestic Contribution:
from private sector: share capital 15.70 5 L.%90 2 - - 17 --
from public sector: share capital 36.64 12  19.26 8 Ao == 23,14 6
. loans a/ 103.88 ﬁ% 122.56 g; hé.4L 20 216.09 L3
sub-total = 140.52 1IL1.82 61 ggg 20 239.2
Total Domestic Contributions 15?.22 51 18.72 83 : 20 239.h0 18
. Foreign ng:
U.S. AT a/ 1,12 i 17.6 7 51.56 10
I.D.B.% Sh.b= 18 i v s = i TR
LB R, 3.00 24 72.61 31 93.7 0 7L 12
Total 127.50 L2 ; 32 111.3 7 112,08 22
Total Sources 03.50 100 2%0.9ii 100 E_ 100 01.78 100
APPLICATIONS OF FUNDS
. TotalFixed Investments 303.100 100 226,50 98  217.4 93 L7h.51 9L
Changes in Working Capital
and Net Cash Accrual 10 w bolily 2 B 7 27,87 &
Total Applications 303.50 100 230.9F 100 23L.5 I00 501.78 100

SQIQ\IQ‘\I{

Terms of Loans: Interest(%) Amortization(yrs)
Eletrobras -loans: 8 1/2-10-13 15-20

AID loans (3): 5 1/2-5 3/h-6 22-17-15
IDB loan (1): 6 1/h 17

Loan from unspecified source to cover the foreign exchange cost of the Second Stage of
Furnas plant.
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BRAZTL CENTRAIS ELETRICAS DE FURNAS, S.A. TABLE LIIT
PROJECTS IMPLEMENTATION
Start Commission. Construct. a/ CONSTRUCTION COST COST/KW
Construct. _ Date period Project Scope {US8 miliion) us$
(month: ;
10AN 211-BR (US§ 73 million) il 1.o¥ P, Total
{signed October 1958)
Furnas Plant Forecast June 1958  June 1963 60 LUH0 MW Hydro 66,96 L1.50 108.46 236
Actusl June 1958 S 63, Ju 65 63-85 900 MW = B5.42 LL.BL 130.26 145
Associsted Transmission Forecast  n.a. June 1963 n.a. 680 1m 410 MVA 5.55 16,50 22.05
Actual Nabe 5 60-5 63 712 lam 1,200 MVA 13.09 13.57 26.66
= T
(Usg 57 + 39 million)
(signed Feb. 1965 and Dec. 1966)
Wil 0 &
Estreito Plant and Forecast Dec. 1964  Jan. 1971 73 533 Hydro u5.00 36 5 g 15%2‘
associated transmission Actual Dec. 196 Nov. 1969 59 700 MW Tzl 137=
Transmission Expansion Forecast n.a. Jan. 1971 Maa. 900 km 15,20 29,30y, 4450
Actual  n.a. not completed - LOO i 2,300 MVA 35 9.6 22495
PROJECTS NOT COVERED BY IBRD LOANS
Funil plant Actual 1962 Apra. 1970 Neda 210 MW Hydro - - BL.89 Lok
Santa Cruz Actual 1961 Mar. 1968 Nala 2 x B0 Mw Thermal - - 33.37 206
LOANS DISBURSEMENT PATTERN " M
%! Undisbursed y :
1958 1257 1%0 1s61 1962 1%3 1%L 1965 1966 1367 1968 1367 1970 1e/31 4934
LOAN 211-BR Forecast: Amount (USgmln) 0 27.70 E 30 7410 “TL.Lo TZ.20 0,80 e
% of total zo 2 38.0 22,3 2,7 6.0 3.0 0.8
Cumulative 3 20.2 5B8.2 B0.5 0.0 96.2 99.2 100
Actual: Amount (USdmln) 16458 10,75 12.50 15.18 10.93 5.78 0.81 0.L7
% of total 22.7 147 171 20.8 15.0 7.9 1.1 0.7
Cumulative % 22,7 3. 5he5 75.3 9043 98,2 99.3 100
LOAN hOB-Bia’Forecast: Amount (US#mln) 11.50 12.10 16.80 11.60 5.0C-
% of total 20,2 21,2 29.5 20.3 8.6
Cumulative % 20,2 U1.4 70.9 91.2 100 4.3
Actual: Amount (USSmln) 0.08 2,40 7.8 11.36 18,11 12,06 el 3, Lh
£ of total 0.1 L2 13.7 19.9 3.8 21.9 2, e.0
Cumulative 3 0.1 L3 18.0 37.9 69.7 91.6 at &
a/ Praject scope is Megawatts of installed capacity and source of energy in the case of Generation components and kilometers of lines
erected (3L5 kv) and MVA capacity of substations in the case of Transmission components of the projects.
Associated transmission to the Estreito Plant consisted of 160 km of 345 kv transmission lines. Its cost is included in the plant cost.
Total forelgn exchange cost up to 1971 has been $31.40 million. Disbursements from Loan 4O3-47L-BR have amounted to $1).20 million
(excluding interest during conatruction), the $12.8 million difference originating from the IBRD financing of the equipment and materials
manufactured in Brazil. The local currency financing includss $ 4.95 million for generation and $ 7.85 million for transmission.
@' Withdrawals on accoum. of the Luan 474-BR r(not begin un%ge I rst Loan L;DJ-B!})&H&- 1y withdrawn;-fuld-désb iy S5 I— f'f

h/ Local Cost of projects was computed by converti.ng for each year the Cruzeiro expenditures incurred during that year with the exchange rate |

indicated in Table I.
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BRAZII.  CENTRAIS ELETRICAS DE FURNAS, S.A. TABLE III

PROJECTS TMPLEMENTATION

Start Commission. Construct, g{ CONSTRUCTION COST COST/KW
Construct. Date period Project  Scope- (US$ million) US$
(months) Y/
LOAN 211-BR (US$ 73 million) L.Cr F.Z, Total
(signed October 1958)
Furnas Plant Forecast dJune 1958  June 1963 60 L60 MW Hydro 66.96 U1.50 108.46 236
Actual June 1958 S 63, Ju 65 63-85 900 MW B5.h2 L4hl.BL 130.26 145
Associated Transmission Forecast Nele June 1963 Neds 680 km 610 MVA 5.55 16.50 22.05
Actual  n.a. S 60-5 63 712 km 1,200 MVA 13.09 13.57 26.66
LOANS JO3 AND L7)-BR
(US$ 57 + 39 million)
(signed Feb, 1965 and Dec. 1966)
c
Estreito Plant and Forecast Deco. 1964  Jan. 1971 73 533 MW“/ Hydro L5.00 36.50 , 81.50 153%4
associated transmission Actual Dec. 1964 Nov. 1969 59 T00 MW Theho 21 .80_@/ 964,20 137=
Transmission Expansion Forecast Nea. Jan. 1971 D2 900 km 15,20 29.30, , LL.50
Actual  n.a.  not completed il 100 km 2,300 MVA 13.35  9.60% 22,95
PROJECTS NOT COVERED BY IBRD LOANS
Funil plant Actual 1962 Apr. 1970 Neds 210 MW Hydro - - 8L.89 Lok
Santa Cruz Actual 196 Mar. 1968 Ne8a 2 x 80 MW Thermal - “ 33.37 208
LOANS DISBURSEMENT PATTERN
Undisbursed
1958 1959 1960 1961 1962 1963 196L 1965 1966 1967 1968 1969 1970 197 12/31/7
LOAN 211-BR Forecast: Amount (US$mln) Th.70 27.70 T6.30 7,10 “L.L0 ~2.20 0.60 - ==
% of total 20.2 3B.0 22,3 Dl 6.0 3.0 0.8
Cumulative % 20.2 58.2 80.5 90.2 96,2 99.2 100
Actual: Amount (US$mln) 16.58 10.75 12.50 15,18 10.93 S.78 0.81 0.47
% of total 22.T 147 974 20.8 150 7.9 141 0.7
10AN uOS-BﬂE/Forecast: Amount (US$mln) 11.50 12,10 16.80 11.60 5.00
% of total 20.2 21.2 29,5 20,3 8.8
Cumulative % 20,2 L1.4 70.9 91.2 100
Actual: Amount (US$mln) 0.08 2,40 7.81 11.36 18.11 12,46 3.4k 1.34
% of total 0.7 lp@ 13.7 19.9 31.8 21.9 6.0 ° 2.0
Cumulative % 0.1 L3 18.0 37.9 69.7 91.6 97.6

Project scope is Megawatts of installed capacitv and source of energr in the case of Generation components amd kilometers of lines
erected (35 kv) and MVA capaclty of substations in the case of Transmission components of the projects.

Local Cost of projects was computed bv converting for each year the Cruzeiro expenditures incurred during that vear with the exchange
rate indicated in Table I.

Associated transmission to the Estreito Plant consisted of 160 km of 345 kv transmission lines. Its cost is included in the plant
cost.

Total foreign exchange cost up to 1971 has been $31.L40 million. Disbursements from Loan 403-47.-BR have amounted to $l4l.20 million
(excluding interest during construction), the $12.8 million difference originating from the IBRD financing of the equipment and
materials manufactured in Brazil. The local currencv financing includes $4.95 million for generation and $7.85 million for
transmission.

Withdrawals on account of the Loan L47,-BR did not begin until 1971 when the first Loan LO3-BR was nearly fully withdrawn; disburse-
ments from L74-BR in 1971 amounted to US $13.89 million.
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INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR | INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM

71*11‘. Johriryj%r) DATE: March 21, 1972
f

SUBJECT:  BRAZIL: Study of FURNAS

TO: Mr. Willoughby (th

FROM: Gunter K, Wiese

Please find attached a memorandum from Mr, Skillings to

me on the above subject. I fully agree with his comments.

Att.

cc: Mr. Skillings



INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR l INTERNATIONAL FINANCE

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION
OFFICE MEMORANDUM
TO: Mr. Gunter K. Wiese DATE: March 20, 1972

FROM: Robert F. Skillings W

SUBJECT: BRAZIL - Study of Centrais Eletricas de Furnas, S.A.

1. This study gives a good description of the development of FURNAS
gince its formation in 1957 and of the role which Bank lending has played.

2 The study requires editing for style and comprehensibility at a
number of places. There are, in addition, a few substantive issues which I
would challenge. These are:

(a) The study implies that FURNAS has played the leadership role
in organizing integrated operations (see paras. 1.03 and 3.02).
This may overstate FURNAS! contribution. The leadership role
has really been exercised by Eletrobras.

(b) Parae. 1l.0h should mention the Governmentts plan to install a
number of thermal plantse.

(¢c) On a number of occasions, the study asserts that because of
high tariffs, FURNASY sales were less than they might have
been. Para. 3.0l in fact suggests that revenues might have

Nets ﬂm&ﬁ%u_f B been greater had tariffs been lower. This implies that the
T AR > o = 2, 2 elasticity of demand for power was greater than 1, which I

) - " think unlikely.

\‘\'{A i,ﬁ'vt :% h¥> ﬁa;.u,e.;njﬁﬁ:-}ﬁ% o a

'.\,‘.‘3&;‘4.&3 | Al Agmismin noinz (d) The study argues (para. 3.05 and 7.05) that the guaranteed
A ‘ ) rate of return in FURNAS' concession might endanger its

LA S efficiency since operating cost increases will be passed on

i AT to the customer through tariff increases. This argument is

”*!P‘“T“, A inconsistent with the earlier suggestion (see (c) above) that

ﬂhuﬂkhﬁfll; t the demand for power is highly elastic; moreover, the evidence

) given (the cost data in para. 7.05) is not detailed enough to
be convincing on this pointe.

(e) In para. 8.0l the study states that FURNASY high tariff structure
may have caused distortions in the power investments for the whole
region since the high revenues have led it to expand its own
capacity and has led CEMIG to build thermal plants.

In fact, CEMIG has not yet built any thermal plants, but
in any event the argument is confusing. FURNAS'! high revenues
do not "lead it" to expand capacity; demand growth does. More-
over, the study argues earlier that the high tariffs suppressed
demand; if so, this would have discouraged capacity expansione.

¢ §

/\.‘" A



Mr. Gunter K. Wiese -2 - March 20, 1972

(f) Para. 8.03 speculates that use of Bank loans in the future
may be hampered by increasing pressure from Brazilian equip-
ment suppliers who do not like international competitive

bidding. Our experience with Sao Simaoc suggest that this
fear may be unwarranted.

B T have attached a copy of the study with my handwritten comments
for reference.

Attachment

cecs Mro Ki_ng



CHAPTER III - FURNAS - BRAZIL

I. Introduction

1.01 ;ne Centrais Eletricas de Furnas S.A., (FURNAS) was formed

in February 1957 and granted in July 1957 a 30-year concession to
utilize hydrauiic power from the Rio Grande at Furnas Rapids. It is

an autonomous Government corporation and the largest subsidiary of
Centrais Eletricas Brasileiras, S.A. ﬁELETROBRAS), a Federal Govern-
ment holding company created in 1961 to carry out a national electri-
fication plan and implement the Federal Government policy in the elec-
tric power sector. More than 95% of Furnas' common and preferred stock
is presently owned by Eletrobras.

1.02 The name_of the company derives from its first plant built at
Furnas Rapids and partly commissioned in 1963 with an initial generating
capacity of 300 MW. The installed capacity of the company was about
2,300 MW by the end of 1970, of which about 200 M{J were thermal and 1,600
My were partly financed by Bank loans. The transmission system of Furnas
consists of about 2,?00 km of transmission lines in operation, most of
them at 345 kv about 1,300 km of existing transmission lines were fi-
nanced bf the Bank. The annual pezk demand on Furnas! system grew from
290 M4 in 1963 to 2,07C MJ in 1970, i.e., by an average of 32% p.a.

1.03 A1l power generated by Furnas has been sold in bulk under con-
tract to other utilities for resale to the ultimate consumers. These
utilities are located in the South-Central region of Brazil; the prin-

cipal generating companies in the region are:
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Centrais Eletricas de Furnas, S.A. (Furnas),
Centrais Eletricas de Sao Paulo, S.A. (CESP), state-oimed
company,
Centrais Eletricas de Minas Gerais, S.A. (CEMIG), state-
owned company, and
Light Servicios de Eletricidade, S.A. (Light), a subsidi-
ary of a foreign company.
These companies are intercomnected by a transmission system and up
until now the major exchange of power has been from Furnas to Light.
CESP, which received three loans from the Bank,will supply a large
part of the Sao Paulo market; CEMIG received also three Bank loans
~and supplies the state of Minas Gerais. Furnas is presently the prin-
cipal supplier of the Rio de Janeiro area where Light will continue to
be the principal distributor. The transmission grid makes it possible
for these utilities to obtain substantial advantages from coordinated
operation; Furnas has taken the lead in organizing recently a Committee
for the Coordinétign‘of Integrated Operation which includes the com-
panies operating in the South-Central region. This Committee which
meets regularly on technical matters is expected to achieve for the
region é high quality of service at low cost.
1.04 The South-Central regiocn is the industrial heart of the coun-
try; it contains 5% of the country's population, accounts for L40% of
its agricultural production and 70% of its industrial production, and
consumed in 1970 about 29 billion kwh of electricity or about 78% of
the country's total consumption. Commercial amﬁiﬂdustrial sales of

electricity have amounted to nearly 60% of total sales in the region.



2l hm&P&mdﬁ
(R W»xl»«iu,ﬂ,\a)
0&( HV\A?) i
S 0d A hearee_od
Plarde

o T e

A study made under a UNDP grant and updated in 1968 by a market study
undertaken Q; Eletrobras yielded a program for the region's power
development through 1980 when total consumption is expected to reach
at least 75 billion kwh. The development program is predominantly
hjdroelectric since there are many such sites that can be developed
at low unit cost, whereas the known indigenous fossil fuels are either

scarce or of poor quality and remote from thé region. All the com-

panies have adhered to the program for their ongoing investments and

B T ety TR g T ki
are expected to continue doing so. KA bra ”.gu'l Zaf e g [j
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II. The Association Between the Bank and Furnas WA we A nceaat
,,‘ B -Cn ,_"»'i Bt AN :'fl
2.0 The Furnas Company received over the period 1958-1970 five JixmLﬂygﬁ

loans from the Bank as follows:

Date of

Loan Effec- Clos- Amounts ($ mln)

Agree- tive ing Commit- Dis- Period (years)

Loan No. ment Date Date ted bursedi/ Interest Grace Tern
(%)

211-BR 10/58  2/59 1/669/ 73.0 73.0 5-3/4 5 25
403-L7L-BR: o
Tranche T 2/65  7/65 “L/72=" 57.0 520 5-1/2 6 25
Tranche IT 12/66 6/61 6/7L% 33.0 O fEa0, 3 25
565-FR 10/68 2/69 3/75 22.3 4 6-1/2 6 25
677-BR /70  9/70 8/77 80.0 0 7 7 30
Total 971.% 96,9

a/ As of December 31, 1970
b/ Extended three times from September 1963 to January 1966
E/ Extended once.
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2.02 In 1957, most of Brazil's industry was situated in the South-
Central region; the growth of the demand in the area had been betwéen
9% and 1L% ;hnually and was expected to grow very rapidly. Generating
resources of the eight utilities supplying the area with power were
barely sufficient w3887 to meet the demand. Power plant.development
promoted by individual utilities was largely parochial and there was no
coordinated long-term plan; the power deficit in the area was expected
to grow from 11 Md in 1958 to 1010 MW in 196ﬁ and increase faster after-
wards. Official Brazilian agencles entered into a joint venture with
private foreign-owned power companies to establish and finance Furnas;
three of the four entities entering the venture were already directly
or indirectly IBRD borrowers. The capital of Furnas was agreed to be
50% common and 50% preferred stock and subscriptions were to be made to
a total of Cr 6 billion for the first stage of the Furnas plant with a
final capacity of 1100 MW. The electricity produced by the Furnas Com-
pany was to be sold only to the shareholders, with 50% of the output
assured for supply in the State of Sao Paulo and 50% for supply in the
State of Minas Gerais. The Government-controlled National Economic Devel-
opment Bank (BNDE) was to subscribe 51% of the common stock. Moreover,
long-term loans from BNDE and the Federal Electrification Fund were to

be madé to Furnas to cover the local expenditures of the Furnas plant.
2.03 The Bank made the loan 211-BR to cover the foreign exchange
required for the project consisting of the U460 MA first stage of the
Furnas plant and associated transmission facilities to be commissioned

by mid-1963. Assurances were obtained before the loan became effective

that:

&

"
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(a) the capital and long-term loans be available
as required for the expeditious construction
of the project;
(b) the Company seek to obtain the maximum reve-
nues permitted under the relevant regulations;
(¢) enactment of a bill then before the Brazilian
Congress, pérmitting the periodic revaluation
of assets to make public utilities attractive
for investment despite the rapid depreciation
of the cruzeiro, be pressed through as quickly
as possible by the Government.
The Government also agreed to discuss with tﬁe Bank the question of set-
ting up a joint planning board in which all major utilities in South-
Central Brazil would cooperate in jointly planning the future generation
and transmission expansion in order to assure a sound development, both
technically and economically.
2.04 Under a UNDP grant administered by the Bank, a consortium of
consulting engineers (Canambra) made during 1963-1966 a survey of the
requirements and resources of power in the South-Central region and
recommended that a group of hydroelectric plants be built to supply
the anticipated market. Many of these were to be located on the
Rio Grande with transmission systems to comnect the cities of Sao Paulo,
Rio de Janeiro and Belo Horizonte. The highest priority in this power
program was given to the Estreito plant downstream from the Furnas plant
and associated transmission, the constructlion of which was assigned to
the Furnas company by the Federal Government. The Bank made the loan

403-474-BR in two steps:
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(a) Loan l03-BR of $57 million of February 1965 was to
finance the Estreito plant with a planned capacity
of 533 M{ and the minimum transmission facilities
needed to conneét the plant to the existing trans-
mission system. The plant was to be completed
early in 1971.
(b) A supplementary loan L47L-BR of $39 million was made
at the end of 1966 to finance the extension of exist-
ing transmission system by about 950 km of 345 kv to
be completed early in 1971.
The reasons given for this were that; at the time of the first loan, nc decision
had been made as-to the volt;ge of the additional transmission facilities
needed to carry the full output of Estreito and there was no need to start
construction of these lines at the same time as construction of the plant
was started; the Bank also preferred to stretch its commitments over two
years because its funds were not ample at that time.
2.05 The Bank obtained during negotiations for 403-4T7L-BR assurances
that:
(a) Furnas would revalue its assets at least once a year
and apply for adjusted tariffs to produce revenues
resulting in at least a 10% return on its average net
revalued fixed plants in operation (before taxes);
(b) Eletrobras would convert into equity such amounts of
outstanding long-term debt as to allow debt not to
exceed two-thirds of the total net revalued fixed

assets;
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(¢) +the Government would take all necessary action

for coordination of operation of facilities of

the integrated system which would use Furnas'

power, and also take effective action in regard

to the expansion of the distribution facilities

in the Rio de Janeiro and Sao Paulo areas where

many of the distribution systems were at the

saturation point because the principal distrib-

uting companies had not been allowed to earn

sufficient income to expand the systems.
Also, because it was finally agreed by the Bank that Brazilian manu-
facturers would compete with a 15% maximum protection in the inter-
national bidding for the contracts covering materials and equipment
to be financed bj the proposed loans, a side letter detailed the
basis and method for comparing bids of Brazilian and foreign manufac-
turers.
2.06 Until September 1966,when it began bulk deliveries to CEMIG,
Furnas' sole customer was Brazilian Light S.A. for its own market in
Sao Paulo. According to arrangements agreed by the Government and the
companies involved in the supply of power in the SouthLCentral region,
Furnas was committed for 1968 and the subsequent years to supply power
in bulk to other utilities (Light Rio, CEMIG and Companhia Paulista de
Forca e Luz (CPFL); these commitmenis were covered by power contracts
made on conventional lines as required by the Loan Agreement L03-47L-BR
(1965-1966). In order to provide adequate capacity to meet the con-

tract commitments, Furnas had in 1968 an expansion program for 1969-197L
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wﬁich included the completion of the Funil and Estreito hydroelec-
tric plants, the extension by LOO MW of the Santa Cruz thermal plant
with the help of a U.S. AID loan (see para. 7.02) and the Porto Co-
lombia hydroelectric project downstream from the Furnas and Estreito
hydroelectric stations. The Bank made in 1968 the loan 565-BR of
US$ 22.3 million to cover the estimated cost of equipment to be pur-
chased after international competitive bidding, including contracts
won by Brazilian suppliers, for a project to be completed in Spring
1974 consisting of the 360 MV Porto Colombia plant, the construction
of a3l5 kv transmission line to connect the plant to the terminus of
the Furnas system at Estreito and 138 kv transmission facilities for
connection to the Paulista system. ILoan Agreement covenants and side
letters were the same as in the previous Loan Agreement L4OL-l,7)-BR
(1965-1966) .

2.07 Among the projects which had been under Furnas' study since
1967 was the{Marimbondo hydroelectric project with a 1,400 MW installed
capacity. “ﬁnyupdating review of the Canambra demand-projection made
in 1968 by Electrobras projected an annual rate of expansion of
demand by 9% over 1969-1980 and indicated a small shortage of energy
in the South-Central region by 1974-1975,so that, to avoid substantial
shortages in reserve capacity starting then, it was necessary to add
the final two units to the Furnas plant by 1973-197) and to put the
Marimbondo plant in operation in early 1975. The Bank made in 1970
the loan 677-BR to partially finance a project consisting in the con-

struction of the Marimbondo plant, associated transmission at 500 kv
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between the plant and Rio de Janeiro, and 300 MW generator capacity in
the existing Furnas plant. The project was estimated to cost $287 mil-
lion, of which $57.7 million in foreign exchange; the external financing
was arranged to be US$ 106 million, of which $80 million to be provided
by £he Bank loan and $26 million by supplier credits from industrialized
countries under joint financing arrangements. On the basis of past
experience, Brazilian manufacturers were expected to segﬁre a substan-
tial part of the equipment orders, and these would be financed entirely
by the Bank; financing for other equipment would be provided on a 50/50
basis by the Bank and the countries in which contracts were placed. In
addition to the covenants adopted in the previous Loan Agreements, Furnas

agreed to make its best efforts to obtain joint loans.

IIT. The Power Sector in the South-Central Region of Brazil

Coordination

3.01 Some ten public utilities have been supplying electric power in
.the South-Central region. The Federal Govermment sector, which accounts
for more than half of the total capacity in the area, is headed by Eletro-
bras, a majority stockholder in its subsidiary (Federal) companies. Ele-
trobras édministers public funds to expand the Federal power systems and
makes loans to state utilities. Eight of these utilities, including the
four major ones (para. 1.03) have received over the period 19,9-1970
twenty loans from the Bank totalling US$ 597 million, of which $363.3
million were disbursed by the end of 1970. Prior to the 196l tariff

regulation revisions, the private capital companies which are the
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principal distributors had not been allowed to earn sufficient income
to expand their distribution systems so that they were by then at the
saturation point, with frequent load shedding and substantial repressed
demand as a result. As required in the }03-BR Loan Agreement, the Gov-
ernment took effective action to develop the distribution systems in
the area commensurately with the expansion of generation and transmis-
sion facilities. Four Bank loans (L475-478-BR of December 1966) total-
ling US$ 61.6 million (of which $28 million were disbursed by the end
of 1970) have been helping the rehabilitation and expansion of four
distribution systems in the area; a U.S. AID loan of US$ LO million to
Light helped finance a program of distribution improvements in Rio de
Janeiro and Sao Paulo; and other companies in the region, with the
improved earningsbased on revalued assets permitted since 196!, have
been engaged in similar programs. The Rio Light system which was the
only one by 1960 operating at 50 cycles was gradually converted to 60
cycles in order to facilitate exchanges of energy; conversion was com-
pleted early in 1971.

3.02 The urging of the foreign and international lending agencies
has also been important with respect to coordination of the planning
and opérations of electric power facilities in the areé (Covenants to
Loan Agreements 211-BR and LO3-L7L-BR). The priority list of power
development sites provided in the Canambra study made in 1963-1966
under a UNDP grant (para. 2.0l) was followed by the main utilities con-
cerned (Furnas, CESP, CEMIG) and by the lending agencies in orienting

their assistance. Despite the reluctance of some utilities, a system
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interconnection committee which ha& been recommended by the Bank since
1958 (para. 2.03) was eventually established in 1968 and has met regu-
larly since under Furnas' 1§ad to coordinate operations. There still
does not exist, however, inter-utility load dispatch centers, but the
first one is expected to be established in Furnas by 1972. An impor-
tant step toward the orderly marketing of power in the region was the
signature of marketing and pooling agreements in 1968, concretized by
regular 1ong-term power contracts between Furnas and its present cus-
tomer companies and by the agreement that Furnas would market energy
from the 250 MW expansion of the Peixoto plant owned by the CFFL.
Tariffs

3.03 Prior to 196l;, tariffs were based on historic value of invest-
ments and became unrealistic as inflation developed, causing many util-
jties to incur losses. The 196l decrees, which had been expected to be
passed shortly after Loan 211-BR was made in 1958 (para. 2.03), allowed
utilities to revalue their investment, and the 1966 legislation made
yearly revaluation of assets mandatory. Under the decrees tariffs were
allowed to yield revenues covering: (a) operating costs and income
taxes; (b) provisions for depreciation and "amortization"l/ up to a
maximum of 5% of gross fixed assets for each; and (c) a return of 10%
(after taxes) on the estimated net plant in service at the end of the
year plus some allowance for working capital. Applications for tariff

adjustments, which have to be approved by the Ministry of Mines and

1/ This provision for "amortization" is not based on actual debt repay-
ments but is intended to pay off the whole investment over the con-
cession period.
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Energy, are thus based on analyses of anticipated operating costs dur-
ing the year in which the tariffs will apply and anticipated net plant
in service at the end of that year, with allowances for expected interim
inflation on both items. In the accounts of the utilities, by contrast,
assets actually in existence at the end of each year are revalued by the
official price correction factor applying to the previous yeaf -~ simply
for reasons of timing in the issuance of the official price correction
factors. Tariff adjustments are also permitted to recover shortfalls

in achieving the 10% return, and these may be made at two year intervals.
3.04 The implementation of the revaluation and tariff adjustment
provisions were not satisfactory during the initial years after 196l,
because many of the provisions were at first permissive rather than
obligatory and some utilities hesitated to adopt them wholly or partly.
The Bank was concerned that different tariff policies might be followed
by interconnected utilities, leading to the use of cenflicting princi-
ples in calculating the cost of power blocks and resulting in economic
decisions based on erroneous assumptions. During negotiations for Loan
474-BR, the Government objected to the Bank's proposed tariff covenants,
and negotiations were suspended until legislation was changed by meas-
ures alleviating much of the Bank's concerns. Furnas took immediate and
full advantage of the new regulations and, after revaluing its 1963 and
196} assets, obtained corresponding tariff increases in early and mid-
1965. As a result of this and the maximum permitted 5% rates taken by
Furnas for both depreciation and amortization, tariffs introduced in
mid-1965 were four times the 1964 tariffs, -CEMIG which had the right to

purchase Furnas power did not do so in 1965, although Furnas had both the
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capacity and energy available due to a good water year; hence, Fur-
nas did not market all of its power in that year. This was due to

the substantially higher level of Furnas' wholesale tariff in compari-

% P ‘-‘

son with both alternative sources and the retail tariffs of CEMIG

which had revalued its assets only for 1963 and charged depreciation

at 3% only. Fxpert assistance was needed in 1967 to reach agreement =

upon the power contract. During negotiations for Loan L7L-BR (1966)

and 565-BR (1968), Furnas indicated to the Bank that when CEMIG would

purchase large amounts of power starting in 1968 it would lower its c N

5% depreciation rate to a normal rate (estimated at 2.5%) based on )

the lives of.its assets and eliminate its provision for amortization

which had been reduced to 3% according to changes in regulations. At B
first Furnas did not reduce its provisions for depreciation and amor- ;
tization, but the Government in 1969 restricted the depreciation rate R: é
to a maximum of 3%. Furnas' inability to market part of its power = 3

resulted also from its tariff structure. The demand charge which

accounts for 90% of Furnas' revenues not only reflects the high depre- g
ciation charges but also allocates total capital cost to actual sales '

rather than to available capacity. There has been in gddition a {
npatchet" provision by which the highest demand regigtered in a given

month establishes the charge for the year, regardless of subsequent

demands. If Furnas had marketed all its available power, its demand gd S |
charges could have been lower and its total revenues greater. .
3.05 The average price per kwh sold by Furnas grew from US¢ C.5

in 196l to US¢ 1.l in 1966, and US¢ 1.6 in 1970 (including indirect

p

ot
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taxes paid by ultimate consumefs which amount to about 30% of the base tar-
iff). The increase of US¢ 0.66 which occurred in 1965 reflects the triple
impact of the foregone revenue due to the non-marketed Furnas power (US¢ 0.2),
of the first revaluation of Furnas' assets and of the increases in deprecia-
tion costs. The guaranteed rate of return in Furnas' concession might endan-
ger the efficiency of Furnas since increases in operating costs due to labor
pressure or operational inefficiency as well as decreases in sales (due to
inability to sell the power as in 1965 or as in 1970) would be campensated

for by tariff increases borne by the consumers.

IV. Load Forecasting and Investment Planning

L.Ol The construction of the Furnas plant and the establishment of
the company was originally based on the projections made in 1958 for the
power market in the South-Central région (para. 2.02). The demand in the
area was expected to grow at 10.8% p.a. over 1958-1970 from 2,600 MV to
8,800 MW and, with the then existing investment programs of the utilities
supplying the area, the power deficit would grow from 122 MW in 1962 to
about l,L00 M4 in 1970 (see following table, item l); the Furnas plant
with its final capacity of 1,100 MW was expected to reduce. the deficit
temporarily and further new projects totalling some 3,000 MW by 1970
would have to be built between 1965 and 1970, The output of the first
stage of Furnas was expected to be fully sbsorbed as it was built, and
the output of the.cqmplete plant by 1965.

L.02 Althoughk the full 3,000 MW deficit projected was never made up,

installed capacity in the South-Central region was in fact substantially
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higher after 1968 than originally forecast, mainly due to the greater
capacity of the Furnas Company itself, as illustrated by the following

table (summary of Table II-A.1l):

1965 1966 1967 1968 1969 1970

Forecasts (MW)

1. Installed capacity

in South-Central %

region 5208 5328 5388 shlL,8 suh8 548
2. Installed capacity

of Furnas 1104 1104 1104 1104 1104 110k

3. Deficit with Furnas 363 752 1283 1858 2547 3315
li. Deficit without Fur-

nas (2 + 3) 1467 1856 2387 2962 3651 119
Actual (MW)

5. Installed capacity
in South-Central ‘
region L910 5058 5267 5485 6451 6803

6. Installed capacity
of Furnas 900 900 980 1260 215 229

Difference between Forecast
and Actual Capacity

7. In the South-Central
region (1 - 5) 298 270 Al (37) (r003) (1355)

8. Of Furnas (2 - 6) 20l 204 12l (156) (1050) (1190)

The expected power deficit turned out actually to be a gross reserve
capacity exceeding 1,000 MW in 1964;-1966, and peaking at 1,350 MY in 1969
with the increase of capacity which took place between 1968 and 1969, or

about 25% of demand in 1969. This was due mainly to a lower level of
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demand, which grew only by 8.3% p.a. over 1958-1970 and reached 5,830
Md in 1970 as against 8,760 MA forecast. The slower growth of demand
was due primarily to the economic slowdown which took place in 1963-
1967 but also to the deficiencies in the distribution systems of elec-
tficity in the area which could not carry the whole demand through to
the generation level (para. 3.01).

L.03 The output from Furnas was fully absorbed iif*1963-196l and
after 1967, but part of Furnas' capacity was not marketed in 196k to
1967 because of a lower demand from its shareholders and clients (eco-

nomic slow-down and insufficient substation capacity) and because of

Furnas' high tariffs (para. 3.04). For these reasons,aﬁd also because
Furnas' installed capacity up to 1968 was lower than forecast, reve-
nues and operating income during 1963-1967 were substantially lower
than expected in fhe first appraisal report. The financial return,how-
ever, reached satisfactory levels after 196l when legislation for tariff
increases was changed to yield satisfactory returns.

.ol Forecasts made in the second appraisal report (1965) for the
period 1965-1970 underestimated substantially Furnas' expansion, sales
and income during this period. Installed capacity was expected to
increase from 900 MW in 1965-1969 to 1,430 MW in 1670. Sales and in-
come were expected to increase by about 15% p.a. on average between
1965 and 1970. The larger capacity installed in the Estreito plant and
the acquisition by Furnas of the Chevap properties and Peixoto plant
facilities (paras. 3.02 and 7.02) led to an installed capacity in 1970
outgrowing by far the forecasts; sales, revenues and incomes were

actually substanftially larger than expected. The financial return



= B4 =

(after taxes) was higher, except in 1969, than the expected 9%
(Table II-A.2).

.05 The records on the effective-peak spare capacity indicate
that the large investments made by Furnas have beennecessary to meet
the demand. Small load shedding occurred in 1963 and 196l;. Spare
capacity at the effective peak was between 30 MW and 80 MW in 1965~
1967 (para. L;.02) but decreased to less than 10 MW in<l968-1969.
Furnas was severely affected in 1970 by drought, which reduced its

capacity to meet demand and caused energy sales to fall 7% from 1969.

V. Project Implementation and Costs

5.0L Two plants out of the four financed by Bank loans to Furnas
have been partly completed, i.e.,the Furnas and Estreito plants aggre-
gating 1,600 MW.. An extensive transmission network partly financed by
Bank loans has also been completed.

5.02 The first stage of the Furnas hydroelectric plant financed
by the Loan 211-BR (1958) had been originally planned to consist of
five 92 MW or four 110 MW generating sets, the size depending on the
welghts to be transported over the Brazilian railroads. The capacity
was to be expanded ultimately to about 1,100 MW in a second stage
expected to follow quickly on the first stage, scheduled for completion
in June 1963. Subsequent investigation showed the desirability of
installing four 150 MW units in the first stage, and a corresponding
change in the description of the project in the Loan Agreement was
approved in June 1959. In view of the low prices obtained for the elec-

trical equipment, the project was again increased with Bank consent to
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six 150 MW units which did not increase the foreign cost but did affect
the local coét.

5.03 Construction of the first stage of the Furnas plant began in
June 1958. The first unit was commissioned in September 1963 and the
fourth in September 196l;, that is with a 15-month delay behind schedule
due to the large amount of excavation in excess of that originally esti-
mated. The last unit was commissioned in May 1965. Transmission lines
were originally designed to connect ?he plant to Sao Paulo and to La-
faiete and were actually built between the plant and Sao Paulo and Belo
Horizonte. The first line to Sao Paulo started operating in September
1963; the line to Belo Horizonte had been completed in September 1960.
Total cost of the 900 MW plant was $130 million, and about $27 million
for the transmission lines and substations (Table ITI). The total
foreign exchange cost of $58 million (excluding $1L.L million interest
during construction) did not exceed the appraisal estimates; the local
cost for generation and transmission together was 36% higher than expected.
Due to the doubling of installed capacity, the unit cost has been $145
per kw installed against $236 estimate. Most of the equipment was sup-
plied by foreign manufacturers after international competitive bidding,
and the‘civil works contract was won by a British firm in association
with a Bragzilian firm.

5.0l Substantial savings were made also on the equipment cost of
the Estreito hydroelectric plant financed by the Loan L403-L7L-BR (1965-
1966) and originally designed to receive four 133 MW units. Because of

very good foundation conditilons, work progressed satisfactorily and the
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first four 175 MW units were commissioned between March and November
1969, more than one year ahead of schedule. Due to the good prices
obtained for equipment, the Bank agreed in 1968 to permit use of loan
savings to add to the plant two more 175 MW units, expected to be in
operation in 1972, and to extend the project transmission lines from
1,060 km to 1,560 km. By the end of 1970, 560 km had been erected
and the $57 million Loan }j03-BR was nearly fﬁlly disbursed. The $39
million Ioan L7,;-BR will be used to finance the two additional units
in the plant and the remaining transmission lines amounting to about
1,000 km. Total cost of the 700 MW first stage of Estreito and its
associated minimum 160 km transmission lines has been $96 million,

of which $22 million for foreign exchange, leading to a unit cost of
$137 per kw installed against $153 forecast. The LOO km of transmis-
sion lines already completed cost $23 million, of which $9.6 million
for foreign components. Out of the $li.2 million disbursed from the
Loan ;03-BR for purchases of materials and equipment, $12.8 million
were used to finance equipment from Brazilian manufacturers who won,

with the 15% protection, about 30% of the orders.

VI. Financing of the Investment Programs

6.01 Although there were in 1958 no definite plans for the finan-
cing of the second stage of the Furnas plant, the Furnas Company was
planning to invest $303 million over 1958-1965 for the construction of
the 1,100 MW Furnas plant, of which $209 million for the first stage

of the plant and its associated transmission (Table II-B). Foreign
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borrowing was expected to contribute $127 million (42% of total), of
which $5l; million for the second stage from unspecified sources. The
expected $156 million (51% of total) domestic contribution was to

come mainly from loans from the BNDE and the Federal Electrification
Fund, with share capital from the shareholders representing $52 mil-
lion, equivalent to 17% of total required funds. Net internal cash
generation was expected to contribute $20 million afte® 1963 to the
cost of the second stage.

6.02 Actual investments amounted to $227 million during 1958-1965;
this was the result of the low cost of the first phase of Furnas (para.
5.03), of the non-implementation of the second phase and of additional
transmission investments (transmission line from Furnas to Rio)
financed with the_help of a $17.6 million U.S. AID loan after 196l.
Foreign borrowing amounted to about $7, million representing 32% of
total required funds, of which $1 million from the first disbursements
from the U.S. AID loan. Total domestic contribution was $17 million
(63% of total), most of it in the form of loans from the public sector;
share capital was only $2l; million because the shareholders did not
have sufficient funds before 196l as a result of the inflation and the
lack of adequate tariff legislation. Furnas'! own resources contributed
only $10 million, due to the delay in the commissioning of the plant
with resulting reduced earnings in 1963 (para. 5.03).

6.03 The investment program for the period 196L4-1970, as forecast
in the second appraisal report (1965), was to comprise the completion

of the Furnas plant's first stage with its six units and associated
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transmission, and the two stages of the Estreito project to be covered

by loans L03-L474-BR. The cost of this investment program was estimated

at $217 million. Furnas' own resources were expected to cover one third
of total required funds, loans from the public sector (Eletrobras) 20%,
and foreign borrowing was projected to amount to $111 million of which
$17.6 million from U.S. AID for the additional transmission line from
Furnas to Rio. Actual investments were more than twice the expected
amount. Investments on Furnas and Estreito blants and transmission facil-
ities amounted to $230 million, the gcquisition of Chevap's properties in
1967 cost $81 million (see para. 7.02) and investments in the acquired
Funil and Santa Cruz plants were $111 million; initial work on the new
projects of Porto Colombia (lLoan 565-BR) and Marimbondo (Loan 677-BR) took
$35 million investments. Furnas was still able to finance 30% of required
funds from its own resources; the public sector had to increase substan-
tially its contribution to $239 million (48% of total), primarily in the
form of share capital and loans. Foreign borrowing contributed only 22%
to total required Zunds, amounting to $112 million of which $60 million
only from the Bank (para. 5.0L) and $52 million from U.S. AID which trans-
ferred to Furnas its first loan of US$ 15.5 million to Chevap for the San-
ta Cruz plant (para. 7.02) and also made in 1967 a second loan of US$ 41.2

million for the extension of this plant.

VII. Institutional Development

T8l The management of the Furnas Company in 1958 was drawn from the
electricity supply industry in Brazil and composed of a group of competent

executives with extensive experience in this field. The organization of
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Furnas has developed well, due-to this aggressive and competent man-
agement and to the technical and financial assistance furnished by the
Bank and other lenders. All Bank loans have included funds for person-
nel training, and some 100 employees have been sent since 1960 to the
United States and European countries for graduate study and training in
technical and financial matters. Some buildings at the Furnas Dam were
converted into a training school for operation and maintenance techni-
cians drawn from all utilities in Brazil. Furnas' financial statements
have been audited since 1958 by the Brazilian branch of Arthur Andersen
and Company; as required by the Loan Agreement LO3-LTL-BR (1965-1966),
Furnas, when eonverting to an operating company, contracted with Arthur
Andersen Company to reorganize the accounting department, train account-
ing personnel and supervise the installation of a computerized accounting
system. The contract was satisfactorily completed in 1966-1967. Furnas
has employed consulting engineers and contractors when necessary to com-
plement its own forces for the design and construction of its large
investment program. Planning for the Marimbondo transmission system
(Loan 677-BR of 1970) at 500 kv, a voltage which is relatively new, has been
assisted by consultant firms specializing in this field. Relations of
Furnas with its consultants and services rendered by the latter have
been satisfactory.

1.02 Over 1963-1970, total revalued net fixed assets of Furnas
increased from NCr 192 million to NCr 2,63L million. This large increase
consisted of three elements: (1) the large construction program, (2) re-

valuation of assets, and (3) the acquisition in 1967 of the assets of the
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Companhia Hidroeletrica do Vale do Paraiba (Chevap). Chevap had under
construction since 1963 two generating stations intended to supply the
Rio market: the 160 MW Santa Cruz thermal plant (near Rio) scheduled

to be in service by 1967 and the 210 Md Funil hydroelectric plant sched-
uled for 1969. Construction had been financed by loans from Eletrobras
aﬁd U.S. AID. The Government, in view of Chevap's unsatisfactory organi-
zation, rescinded in 1965 the concession granted to Chevap, which was
taken over by Eletrobras. In 1967, the Government transferred the for-
mer Chevap concessions and assets to Furnas who obtained the Bank's con-
sent .

a3 Financing for Furnas' large assets originally came from bor-
rowing from Eletrobras and others, and the debt/equity ratio in 1964
was 82/18. 1In 196l and 1965, Eletrobras converted substantial parts

of its long-term loans to Furnas into share capital, which is presently
almost entirely owned by Eletrobras. This and the systematic reinvest-
ment into equity of the dividends paid to the shareholders brought the
debt/equity ratio under the 67/33 debt limitation (provided in the Loan
Agreements) for 1965 and following years.

7.04L Other management indicators reflect the sound financial situa-
tion of Furnas due to the automatic adjustments of tariffs. The finan-
cial rafe of return of Furnas has been steadily over 9%, except in 1964
before the tariff increases and in 1965 when Furnas did not market all
its capacity (para. 3.04). Dividend payments on share capital have
increased from L% in 1965 to more than 12% in 1970. Furnas has been
able since 196l to finance 30% of its investments from its own resources,

this proportion being about 50% in 1970.
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7 .05 The average cost per kwh sold, however, increased from US¢ 0.2
in 1963-196L to US¢ 0.4 in 1965 and US¢ 0.6 in 1570. Depreciation and
amortization provisions share in cost increased from 67% in 1964 to 90%
in 1965 and 1966 and decreased after 1967 to about 60%, amortization

being responsible for about half of this, as shown in the following

table:
Average Cost/kwh Sold (US¢)

1964 1965 1966 1967 1968 1969 1970
1. Depreciation 8:.10 021 0.24 022 89212 004 D07
2. Amortization 0.07 0,15 0,16 0.6 0,15 0,14 0.18
3. Sub-total 0,17 0.36 0.40 0.38 0.27 0,28 0.35
L. Fuel - - - 0.01 0,07 0.06 0.03
5. Energy Purchasés - - - - 0.1 0,1k @.12
6. Administration 0.02 0,01 0,01 0.02 0.02 0,01 0.02
7. Others 0.01 0.02 0.03 0.04 0,0y 0,04, 0,06
8. Sub-total 0.03 0.03 0.04 0.07 0.2L 0.25 0.23
9. Total Unit Cost 0.20 0.39 O.uk 0.45 0.51 0.53 0.58

The average operating cost/kwh sold (excluding depreciation and amorti-
zation), shown in line 8, doubled between 196l and 1967, due principally
to labor pressure. The large increase in the average operating cost ex-
perienced since 1968 was due for the most part to the operation of the
thermal plants (line L) and to the rents paid for the Peixoto hydro plant
(1ine 5); also the other average operating costs increased, indicating a
continuing labor pressure (line 7) and increasing administrative respon-

sibilities (line 6) handed over to Furnas by Government agencies (Eletro-
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bras, Ministry of Mines and Energy). The average cost of thermal and pur-
chased energy (about US¢ 1.0) was higher than the average cost in the com-
pany's hydroelectric plants (US¢ 0.L).

7.06 The average revenue per kwh sold (excluding indirect taxes) in-
creased from US¢ 0.4 in 1963-196L to US¢ 0.9 in 1965 due to the first re-
valuation of assets, and from US¢ 1.1 in 1969 to US¢ 1.3 in 1970 due to
the decrease in sales caused by the 1970 drought. Transmission losses
{(about 5% of the energy sent out) and the amount of capacity out of ser-
vice for maintenance and failures of equipment have been kept at satis-

factory levels,

VIII, Conclusion

8.01 The development of Furnas over the 1963-1970 period has been
impressive and the Bank's contribution to this achievement substantial;

the cooperative and positive attitude of the Federal Government has been

an essential factor. Due to its effective management Fﬁrnas has been able
to build its large plants with substantial savings in costs and in time over
original forecasts. It has grown in its short life to service satisfactorily
nearly one-third of the total power demand in the large market of the South-
Central region of Brazil. Recognition of the Company's capabilities by

the Government awnthorities is indicated by the responsibilities assigned

to it to take over Chevap's plants, to build the first nuclear power

plant in Brazil, and to lead the committee for coordinating operation

and expansion of the power systems in its region. The Bank also appears

to have played a useful role in helping to set the financial situation of
the Brazilian power sector on a sounder footing, enabling it to keep up

with growth of demand more satisfactorily than in the 1950s. Hewever the
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steady upward trend in Furnas' real unit costs, due principally to changes
in the legislation on depreciation before 1967 and to thermal and purchased
energy afterwards but also to a continuous labor pressure -- does raise a

question as to whether the existing regulatory structure of the industry

Epravides sufficient incentive to efficiency in operations. Moreover, the

tariff structure of Furnas may have introduced some distortion in the power
investments for the whole region, since the high revenues it earned have
led it to expand its capacity and has led Cemig to build thermal and hydro-
electric plants in order to reduce its dependence on the relatively expen-

sive energy supply from Furnas; when Cemig's Sao Simao 1,500 MV hydro planti_.dlb{‘ﬂx

is completed, Furnas may face some difficulty.in selling its energy. To t;iiszj:f

assess the real extent of these problems, if any, would require a more ?}f:jj*%ﬁ

intensive study than has been possible here. 'f}éjgaf»;
Tt

8.02 According to Furnas and the Canambra study, the electric power f;;i;,

/T,

/£ TV,
system in the South-Central region which has been supplied primarily by v "

hydroelectric plants needs to be complemented by thermal plants. Because
of the lack of adequate fossil fuels in Brazil, the Government has decided
to construct a nuclear plant, the responsibility for which has been given
to Furnas.in view of its past performance. The nuclear plant of about

500 MW is expected to be constructed during 1972-1978 in order to meet mar-
ket requirements. It will be necessary also to bulld other plants in the
1970's and Furnas' present plan, beyond the ongoing projects, is to build
the Itumbiara hydroelectric plant (about 1,000 MW) on the Paranaiba River
during 1974-1978. The internal capitél market is still insufficient and

bond issues by Furnas on the foreign market|would probably meet Government .
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opposition. Financing of future investments, therefore, is expected by

o

o o/
Furnas to come partly from its own resources, and partly from Eletrobras ﬂfy>i;ﬁ’
and Bank loans; the atomic plant would be financed partly by tied supplier pﬁtﬁi’
credits. %

8.03 The Bank lpans are still considered by Furnas as a very good

source of financing, because of the substantial help received from the

Bank in technical and financial matters and because of the low prices

obtained from foreign or Brazilian suppliers by international bidding.

Equipment has been substantially more expensive when purchased with U.S.

L

AID loans than with Bank loans. However, the use of Bank loans could be ‘\55;)J

—_— : A~

i i ) &

hampered in the. future by the increasing pressure from the Brazilian indus- m:guiﬁhr

- X o " { g ;‘ ¥ ‘_i - \;,"
tries to supply a major part of the equipment in the projects irrespective u;ﬂfb'
) M7
of international competitive bidding. Furnas would also prefer not to £

z L

] sl v
Fu E8/

receive joint financing for its future projects, in view of the substantial
administrative costs and complexity involved in arranging such an operation

as it experienced in the last Loan 677-BR (1970). ] ‘3;a?

f . >
{2
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CHAPTER IIT - FURNAS ~ BRAZIL

I. Imtroduction

‘;:L,!\-""l"\f“;.":""' —
368 The ,Centrais Eletricas(de—Fuenas S.A., (FURNAS) was formed

N
in February 1957 and granted in July 1957 a 30-year concession to
utilize hydraulic power from the Rio Grande at Furnas Rapids. It is
an autonomous Government corporation and the largest subsidiary of
Centrais Eletricas Brasileiras, S.A. (ELLTRCBRAS), a Federal Govern-
ment holding company created in 1961 to carry out a national electri-
fication plan and implement the Federal Govermment policy in the elec-
tric power sector. More than 95% of Furnas' common and preferred stock
is presently owned by Eletrobras.
1.02 The name_of the company derives fram its first plant bullt at
Furnas Rapids and partly commissionsd in 1963 with an initial generating
capacity of 300 MW. The installed capacity of the company was about
2,300 MW by the end of 1970, of which about 200 MW were thermal and 1,600
MW were partly financed by Bank loans. The transmission system of Furnas
consists of about 24700 km of transmission lines in operation, mest of
them at 3L5 kv; about 1,300 km of existing transmiseion lines were fi-
nanced bf the Bank. The annual peak demand on Furnas' system grew from
290 MY in 1963 to 2,070 MW in 1970, i.e., by an average of 32% p.a.
1.03 A1l power generated by Furnas has been sold in bulk under con-
tract to other utilities for resale to the ultimate consumers. Thess
utilities are located in the South-Central region of Brazil; the prin-

cipal generating companies in the region are:
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Centrais Eletricas de Furnas, S.A. (Furnas),
. Centrais Eletricas de Sao Paulo, S.A. (CESP); state-owned
company,
Centrais Fletricas de Minas Gerais, S.A. (CEMIG), state-
-owned company, and
Light Servicios de Eletricidade, S.A. (Light), a subsidi-
ary of a foreign company. “

These companies are interconnected by a transmission system and up
until now the major exchange of power has been from Furnas to Light.
CESP, which received three loans from the Bank,will supply a large

part of the Sao Paulo market; CEMIG received also three Bank loans

and supplies the state of Minas Gerais. Fuarnas is presently the prin-
cipal supplier of_the Rio de Janeiro area where Light will continue to
be the principal distributor. The transmission grid makes it possible
for these utilities to obtain substantial advantages from coordinated
operation; Furnas has taken the lead in organizing recently a Committee
for the Coordination of Integrated Operation which includes the com-
panies operating in the South-Central region. This Committee which
meets regularly on technical matters is expected to achieve for the
region é high quality of service at low cost.

1.0l The South-Central region is the industrial heart of the coun-
try; it contains L5% of the country's population, accounts for LO% of
its agricultural production and 70% of its industrial production, and
consumed in 1970 about 29 billion kwh of electricity or about 78% of
the country's total consumption. Commercial andindustrial sales of

electricity have amounted to nearly 60% of total sales in the region.
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A étudy made under a UNDP grant and updated in 1968 by a market study
undertaken by Eletrobras yilelded a program for the region's power
development through 1980 when total consumption is expected to reach
at least 75 billion kwh. The development program is predominantly
hydroelectric since there are many such sites that can be developed
at low unit cost, whereas the known indigenous fossil fuels are either
scarce or of poor quality and remote from the region. All the com-
panies have adhered to the program for their ongoing investments and

are expected to continue doing so.

IT. The Association Between the Bank and Furnas

2.01 The Furnas Company received over the period 1958-1970 five

loans from the Bank as follows:

Date of
lLoan Effec- Clos- Amounts ($ mln)

Agree-  tive ing Commit- Dis- Period (years)

Loan No. ment Date Date ted bursedg/ Tnterest QGrace Term
(%)

211-BR 10/58  2/59 1/66Y 73.0  73.0 53/ 5 25
h03-u7h-BR= c/
Tranche I 2/65 7/65 L/72=" 57.0 52.9 551/2 6 25
Tranche II 12/66 6/67 6/714% 39.0 0 88l 8 25
565-BR 10/68 2/69 3/75 22.3 177 6-1/2 6 25
677-BR s/70  9/70 8/77 80-0 0 T T 30
Total 21l 1569

a/ As of December 31, 1970
E/ Extended three times from September 1963 to January 1966
E/ Extended once.



.

2.02 In 1957, most of Brazil's industry was situated in the South-
Central region; the growth ofrthe demand in the area had been betwéen
9% and 14% annually and was expected to grow very rapidly. Generating
resources of the eight utilities supplying the area with power were
barely sufficient in 1957 to meet the demand. Power plantAdevelopment
promoted by individual utilities was largely parochial and there was no
coordinated long-term plan; the power deficit in the area was expected
to grow from 11 Md in 1958 to 1010 MW in 196l and increase faster after-
wards. Offiecial Brazilian agencles entered into a joint venture with
private foreign-owned power companies to establish and finance Furnas;
three of the four entities entering the venture were already directly
or indirectly IBRD borrowers. The capital of Furnas was agreed to be
50% common and 50% preferred stock and subscriptions were to be made to
a total of Cr 6 billion for the first stage of the Furnas plant with a
final capacity of 1100 MW. The electricity produced by the Furnas Com-
pany was to be sold only to the shareholders, with 50% of the output
assured for supply in the State of Sao Paulo and 50% for supply in the
State of Minas Gerais. The Government-controlled National Economic Devel-
opment Bank (BNDE) was to subscribe 51% of the common stock. Moreover,
long-term loans from BNDE and the Federal Electrification Fund were to
be madé to Furnas to cover the local expenditures of the Furnas plant.
2.03 The Bank made the loan 211-BR to cover the foreign exchange
required for the project consisting of the L4160 MW first stage of the
Furnas plant and associated transmission facilities to be commissioned
by mid-1963. Assurances were obtained before the loan became effective

that:
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(a) thé capitél and long-term loans be available
as required for the expeditious construction
of the project;
(b) the Company seek to obtain the maximum reve-
nues permitted under the relevant regulations;
(¢) enactment of a bill then before the Brazilian
Congress, permitting the periodic revaluation
of assets bto make public utilities attr;;tive
for investment despite the rapid depreciation
of the cruzeiro, be pressed through as quickly
as possible by the Government.
The Government also agreed to discuss with the Bank the question of set-
ting up a joint planning board in which all major utilities in South-
Central Brazil would cooperate in jointly planning the future generation
and transmission expansion in order to assure a sound development, both
technically and economically. |
2.04 Under a UNDP grant administered by the Bank, a consortium of
consulting engineers (Canambra) made during 1963-1966 a survey of the
requirements and resources of power in the South-Central region and
recommended that a group of hydroelectric plants be built to supply
the anticipated market. Many of these were to be located on the
Rio Grande with transmission systems to connect the cities of Sao Paulo,
Rio de Janeiro and Belo Horizonte. The highest priority in this power
program was given to the Estreito plant downstream from the Furnas plant
and associated trénsmission, the construction of which was assigned to
the Furnzs company by the Federal Government. The Bank mzde the loan

LO3-47-BR in two steps:

—
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(a) Loan 4O3-BR of $57 million of February 1965 was to
finance the Estreito plant with a planned capacity
of 533 MW and the minimum transmission facilities
needed to connect the plant to the existing trans-
mission system. The plant was to be completed
‘early i 1971,
(b) A supplementary loan L7L-BR of $39 million was made
at the end of 1966 to finance the extension of exist-
ing transmission system by about 950 km of 345 kv to
be completed early in 1971.
The reascns given for this were that, at the time of the first loan, no decision
had been made as to the voltage of the additional transmission facilities
needed to carry the full output of Estreito and there was no need to start
construction of these lines at the same time as construction of the plant
was started; the Bank also preferred to stretch its commitments over two
years because its funds were not ample at that time.
2.05 The Bank obtained during negotiations for LO3-L7L-BR assurances
that:
(a) Furnas would revalue its assets at least once a year
and apply for adjusted tariffs to produce revenues
resulting in at least a 10% return on its average net
revalued fixed plants in operation (before taxes);
(b) Eletrobras would convert into equity such amounts of
outstanding long-term debt as to allow debt not to
exceed two-thirds of the total net revalued fixed

assets}
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(¢) the Covermnment would take all necessary action

for coordination of operation of facilities of

the integrated system which would use Furnas'

power, and also take effective action in regard

to the expansion of the distribution facilities

in the Rio de Janeiro and Sao Paulo areas where

many of the distribution systems were ai the

saturation point because the principal distrib-

uting companies had not been allowed to earn

sufficient income to expand the systems.
Also, becauss it was finally agreed by the Bank that Brazilian manu-
facturers would compete with a 15% maximum protecticon in the inter-
national bidding for the contracts covering materials and equipment
to be financed by'the proposed loans, a side letter detailed the
basis and method for comparing bids of Brazilian and foreign manufac-
turers.
2.06 Until September 1966,when it began bulk deliveries to CEMIG,
Furnas' sole customer was Bragzilian Light S.A. for its own market in
Sao Paulo. According to arrangements agreed by the Govermment and the
companies involved in the supply of power in the South-Central region,
Furnas was committed for 1968 and the subsequent years to supply power
in bulk to other utilities (Light Rio, CEMIG and Companhia Paulista de
Forca e ILuz (CPFL); these commitments were covered by power contracts
made on conventional lines as required by the Loan Agreement LO3-L7L-BR
(1965-1966). In order to provide adequate capacity to meet the con-

tract commitments, Furnas had in 1968 an expansion program for 1969-1974
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which included the completion of the Funil and Estreito hydroelec-
tric plants, the extension by 40O MW of the Santa Cruz thermal plant
with the help of a U.S. AID loan (see para. 7.02) and the Porto Co-
lombia hydroelectric project downstream from the Furnas and Estreito
hydroelectric stations. The Bank made in 1968 the loan 565-BR of
Us$ 22.3 million to cover the estimated cost of equipment to be pur-
chased after international competitive bidding, including contracts
won by Brazilian suppliers, for a project to be completed in Spring
1974 consisting of the 360 MW Porto Colombia plant, the construction
of a 345 kv transmission line to connect the plant to the terminus of
the Furnas system at Estreito and 138 kv transmission facilities for
connection to the Paulista system. Loan Agreement covenants and side
letters were the same as in the previous Loan Agreement LOL-LT7L-BR
(1965-1966) .

2.07 Among the projects which had been under Furnas' study since
1967 was the Marimbondo hydrcelectric project with a 1,400 MW installed
capacity. An updating review of the Canambra demand-projection made
in 1968 by BElectrobras projected an annual rate of expansion of
demand by 9% over 1969-1980 and indicated a small shortage of energy
in the-South-Central region by 1974-1975,s0 that, to avoid substantial
shortages in reserve capacity starting then, it was necessary to add
the final two units to the Furnas plant by 1973-197L and to put the
Marimbondo plant in operation in early 1975. The Bank made in 1970
the loan 677-BR to partially finance a project consisting in the con-

struction of the Marimbondo plant, associated transmission at 500 kv
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between the plant and Rio de Janeiro, and 300 MW generator capacity in
the existing F;rnas plant. The project was estimated to cost $287 mil-
lion, of which $57.7 million in foreign exchange; the sscbe Al financing
was arranged to be US$ 106 million, of which $80 million to be provided
by the Bank loan and $26 million by supplier credits from industrialized
countries under joint financing arrangements. On the basis of past
experience, Brazilian manufacturers were expecfed to secure a substan-
tial part of the equipment orders, and these would be financed entirely
by the Bank; financing for other equipment would be provided on a 50/50
basis by the Bank and the countries in which contracts were placed. In

addition to the covenants adopted in the previous Loan Agreements, Furnas

agreed to make its best efforts to obtain joint loans.

ITI. The Power Sector in the South-Central Region of Brazil

Coordination

3.01 Some ten public utilities have been supplying electric power in
the South-Central region. The Federal Govermment sector, which accounts
for more than half of the total capacity in the area, is headed by Eletro-
bras, a majority stockholder in its subsidiary (Federal) companies. Ele-
trobras édministers public funds to expand the Federal power systems and
makes loans to state utilities. Eight of these utilities, including the
four major ones (para. 1.03) have received over the period 1949-1970
twenty loans from the Bank totalling US$ 597 million, of which $363.3
million were disbursed by the end of 1970. Prior to the 196l tariff

regulation revisions, the private capital companies which are the
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principal distributors had nct been allowed to earn sufficient income
to expand their distribution systems so that they were by then at the
saturation point, with frequent load shedding and substantial repressed
demand as a result. As required in the 403-BR Loan Agreement, the Gov-
ernment took effective action to develop the distribution systems in
the area commensurately with the expansion of generation and transmis-
sion facilities. Four Bank loans (L475-L78-BR of December 1966) total-
ling US$ 61.6 million (of which $28 million were disbursed by the end
of 1970) have been helping the rehabilitation and expansion of four
distribution systems in the area; a U.S. AID loan of US$ 4O million to
Light helped finance a program of distribution improvements in Rio de
Janeiro and Sao Paulo; and other companies in the region, with the
improved earningsbased on revalued assets permitted since 196l, have
been engaged in similar programs. The Rio Light system which was the
only one by 1960 operating at 50 cycles was gradually converted to 60
cycles in order to facilitate exchanges of energy; conversion was com-
pleted early in 1971.

3.02 The urging of the foreign and international lending agencies
has also been important with respect to coordination of the planning
and opérations of electric power facilities in the area (Covenants to
Toan Agreements 211-BR and LO3-L7L-BR). The priority list of power
development sites provided in the Canambra study made in 1963-1966
under a UNDP grant (para. 2.04) was followed by the main utilities con-
cerned (Furnas, CESP, CEMIG) and by the lending agencies in orienting

their assistance. Despite the reluctance of some utilities, a system
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interconnection comultlce which had been wecaunenided by the Bank since
1958 (para. 2.03) was eventually established in 1968 and has met regu-
larly since under Furnas' lead to coordinate operations. There still
does not exist, however, inter-ubtility load dispatch centers, but the
first one 1s expected to be established in Furnmas by 1972. An impor-
tant step toward the orderly marketing of power in the region was the
signature of marketing and pooling agreements in 1968, Concretized by
regular long-term power contracts between Furnas and its present cus-
tomer companies and by the agreement that Furnas would market energy
from the 250 MW expansion of the Peixoto plant owned by the CPFL.
Tariffs

3.03 Prior to 196l;, tariffs were based on historic value of invest-
ments and became unrealistic as inflation developed, causing many util-
ities to incur losses. The 196l decrees, which had been expected to be
passed shortly after Loan 211-BR was made in 1958 (para. 2.03), allowed
utilities to revalue their investment, and the 1966 legislation made
yearly revaluation of assets mandatory. Under the decrees tariffs were
allowed to yield revenues covering: (a) operating costs and income
taxes; (b) provisions for depreciation and "amortization"l/ up to a
maximm of 5% of gross fixed assets for each; and (¢) a return of 10%
(after taxes) on the estimated net plant in service at the end of the
year plus some allowance for working capital. Applications for tariff

adjustments, which have to be approved by the Ministry of Mines and

1/ This provision for "amortization" is not based on actual debt repay-
ments but i1s intended to pay off the whole investment over the con-
cession period.
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Enerzy, are thus Sasad on analyses of anticipated operating costs dur-
ing the year in which the tariffs will apply and anticipated net plant
in service at the end of that year, with allowances for expected interim
inflation on both items. In the accounts of the utilities, by contrast,
assets actually in existence at the end of each year are revalued by the
officiasl price correction factor applying to the previous year -- simply
for reasons of timing in the issuance of the official price correction
factors., Tariff adjustments are also permitted to rec:;er shortfalls

in achieving the 10% return, and these may be made at two year intervals.

3.04 The implementation of the revaluation and tariff adjustment

——

provisions were not satisfactory during the initial years after 196l,
because many of the provisions were at first permissive rather than
obligatory and some utilities hesitated to adopt them wholly or partly.
The Bank was concerned that different tariff policles might be followed
by interconnected utilities, leading to the use of conflicting princi-
ples in calculating the cost of power blocks and resulfing in economic
decisions based on erroncous assumptions. During negotiations for Loan
L474-BR, the Government objected to the Bank's proposed tariff covenants,
and negotiations were suspended until legislation was changed by meas-
ures alleviating muach of the Bank's concerns. Furnas took immediate and
full advantage of the new regulations and, after revaluing its 1963 and
196l assets, obtained corresponding tariff increases in early and mid-
1965. As a result of this and the maximum permitted 5% rates taken by
Furnas for both depreciation and amortization, tariffs introduced in
nid-1965 were four times the 196l tariffs. -CEMIG which had the right to

purchase Furnas power did not do so in 1965, although Furnas had both the
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capacity and energy available due to a good water year; hence, Fur-
nas did not market all of its power in that year. This was due to
the substantially higher level of Furnas' wholesale tariff in compari-
son with both alternative sources and the retail tariffs of CEMIG
which had revalued its assets only for 1963 and charged depreciation
at 3% only. Expert assistance was needed in 1967 to reach agreement
upon the power contract. During negotiations for Loaﬁbh7h-BR (1966)
and 565-BR (1968), Furnas indicated to the Bank that when CEMIG would
purchase large amounts of power starting in 1968 it would lower its
5% depreciation rate to a normal rate (estimated at 2.5%) based on
the lives of its assets and eliminate its provision for amortization
which had been reduced to 3% according to changes in régulations. At
first Furnas did not reduce its provisions for depreciation and amor-
tization, but the Government in 1969 restricted the depreciation rate
to a maximum of 3%. Furnas' inability to market part of its power
resulted also from its tariff structure. The demand charge which
accounts for 90% of Furnas' revenues not only reflects the high depre-
ciation charges but also allocates total capital cost to actual sales
rather than to available capacity. There has been in addition a
"ratchet!" provision by which the highest demand registered in a given
month establishes the charge for the year, regardless of subsequent
demands. If Furnas had marketed all its available power, its demand
charges could have been lower and its total revenues greater.

3.05 The average price per kwh sold by Furnas grew from US¢ 0.5

in 196l to US¢ 1.l in 1966, and US¢ 1.6 in 1970 (including indirect
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taxes paid by ultimate cénsumefs which amoant to about 30% of the base tar-
iff). The increase of US¢ 0.66 which occurred in 1965 reflects the triple
impact of the foregone revenue due to the non-marketed Furnas power CUS¢ 0.2},
of the first revaluation of Furnas' assets and of the increases in deprecia-
tion costs. The guaranteed rate of return in Furnas' concession might endan-
ger the efficiency of Furnas since increases in operating coslts due to labor
pressure or operational inefficiency as well as decreases.gn sales (due to
inability to sell the power as in 1965 or as in 1970) would be compensated

for by tariff increases borne by the consumers.

IV. Load Forecasting and Investment Planning

L.Ol The construction of the Furnas plant and the establishment of
the company was originally based on the projections made in 1958 for the
power market in the South-Central region (para. 2.02). The demand in the
area was expected to grow at 10.8% p.a. over 1958-1970 from 2,600 Mi to
8,800 MW and, with the then existing investment programs of the utilities
supplying the area, the power deficit would grow from 122 MW in 1962 to
about ,;00 MW in 1970 (see following table, item l); the Furnas plant
with its fipal capacity of 1,100 MW was expected to reduce the deficit
temporarily and further new projects totalling some 3,000 MA by 1970
would have to be built between 1965 and 1970. The output of the first
stage of Furnas was expected to be fully absorbed as it was built, and
the output of the complete plant by 1965.

.02 Although the full 3,000 MW deficit projected was never made up,

installed capacity in the South-Central region was in fact substantially
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higher after 1968 than originally forecast, wainly dec Lo the greater
capacity of the Fufnas Company itself, as illustrated by the following

table (summary of Table II-A.l):

1965 1966 1967 1968 1969 1970

Forecasts (MW)

1. Installed capacity
in Secuth-Central
region 5208 5328 53886  Syh8 sk sLL8

2. Installed capacity
of Furnas 110 1104 1104 1104 1104 110k

Deficit with Furnas 363 752 1283 1858 25L7 3315
i. Deficit without Fur-

nas (2 + 3) 1467 1856 2387 2962 3651 Ll39
Actual (MW)

5. Installed capacity
in South-Central
region 4910 5058 5267 5485 6L51 6803

6. Installed capacity
of Furnas 900 900 380 1260 215h 229,

Difference between Forecast
and Actual Capacity

7. In the South-Central
region (1 - 5) 298 270 121 (37) (1003) (1355)

8. Of Furnas (2 - 6) 20L 204 12l (156) (1050) (1150)

The expected power deficit turned out actually to be a gross reserve
capacity exceeding 1,000 Md in 196)-1966, and peaking at 1,350 MW in 1949
with the increase of capacity which took place between 1968 and 1969, or

about 25% of demand in 1969. This was due mainly to a lower level of
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demand, which grew only by 8.3% p.a. over 1958-1970 and reached 5,830
Wi in 1970 as against 8,760 M{ forecast. The slower growth of demand
was due primarily to the economic slowdown which took place in 1963-
1967 but also to the deficiencies in the distribution systems of elec-
tricity in the area which could not carry the whole demand through to
the generation level (para. 3.01).

11.03 The output from Furnas was fully absorbed in 1963-196), and
after 1967, but part of Furnas' capacity was not marketed in 196l to
1967 because of a lower demand from its shareholders and clients (eco-
nomic slow-down and insufficient substation capacity) and because of
Furnas' high tariffs (para. 3.04). For these reasons,and also because
Furnas' installed capacity up to 1968 was lower than forecast, reve-
nues and operating income during 1963-1967 were substantially lower
than expected in £he first appraisal report. The financial return,how-
ever,reached satisfactory levels after 196l when legislation for tariff
increases was changed to yield satisfactory returns.

L.oh Forecasts made in the second appraisal report (1965) for the
period 1965-1970 underestimated substantially Furnas' expansion, sales
and income during this pericd. Installed capacity was expected to
increaée from 900 MW in 1965-1969 to 1,430 MW in 1970. Sales and in-
come were expected to increase by about 15% p.a. on average between
1965 and 1970. The larger capacity installed in the Estreito plant and
the acquisition by Furnas of the Chevap properties and Peixoto plant
facilities (paras. 3.02 and 7.02) led to an installed capacity in 1970
outgrowing by far the forecasts; sales, revenues and incomes were

actually substantially larger than expected. The financial return
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(after taxes) wes higher, except in 1569, than the expected 9%
(Table II-A.2).

.05 The records on the effective-peak spare capacity indicate
that the large investments made by Furnas have beennecessary to meet
the demand. Small load shedding occurred in 1963 and 196l. Spare
capacity at the effective peak was betwsen 30 MW and 80 MW in 1965~
1967 (para. L.02) but decreased to less than 10 MW in 1968-1963.
Furnas was severely affected in 1970 by drought, which reduced its

capacity to meet demand and caused energy sales to fall 7% from 1969.

V. Project Implementation and Costs

501 Two plants out of the four financed by Bank loans to Furnas
have been partly completed, i.e.,the Furnas and Estreito plants aggre-
gating 1,600 MW.. An extensive transmission network partly financed by
Bank loans has also been completed.

5.02 The first stage of the Furnas hydroelectric plant financed
by the Loan 211-BR (1958) had been originally planned to consist of
five 92 MW or four 110 MW generating sets, the size depending on the
weights to be transported over the Brazilian railroads. The capacity
was to be expanded ultimately to about 1,100 MW in a second stage
expected to follow quickly on the first stage,scheduled for completion
in June 1963. Subsequent investigation showed the desirability of
installing four 150 MW units in the first stage, and a corresponding
change in the description of the project in the Loan Agreement was
approved in June 1959. In view of the low prices obtained for the elec-

trical equipment, the project was again increased with Bark consent to
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six 150 MW units which did not increase the foreign cost but did affect
the local cost.

5.03 Construction of the first stage of the Furnas plant began in
June 1958. The first unit was commissioned in September 1963 and the
fourth in September 196l, that is with a 15-month delay behind schedule
due Lo the large amount of excavation in excess of that originally esti-
mated. The last unit was commissioned in May 1965. Transmission lines
were originally designed to connect the plant to Sao Paulo and to La-
faiete and were actually buill between the plant and Sao Paulo and Belo
Horizonte. The first line to Sao Paulo started operating in September
1963; the line to Belo Horizonte had been completed in September 1960.
Total cost of the 900 MW plant was $130 million, and about $27 million
for the transmission lines and substations (Table III). The total
foreign exchange cost of $58 million (excluding $1L.l4 million interest
during construction) did not exceed the appraisal estimates; the local
cost for generation and transmission together was 36% higher than expected.
Due to the doubling of installed capacity, the unit cost has been $145
per kw installed against $236 estimate. Most of the equipment was sup-
plied by foreign manufacturers after intermational competitive bidding,
and the-civil works contract was won by a British firm in association
with a Brazilian firm.

5.04L Substantial savings were made also on the equipment cost of
the Estreito hydroelectric plant financed by the Loan L03-47L-BR (1965-
1966) and originally designed to receive four 133 MW units. Because of

very good foundation conditions, work progressed satisfactorily and the
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first four 175 MW units were commissioned between March and November
1969, more than one year ahead of schedule. Due to the good prices
obtained for equipment, the Bank agreed in 1968 to permit use of loan
savings to add to the plant two more 175 MW units, expected to be in
operation in 1972, and to extend the project transmission lines from
1,060 km to 1,560 km. By the end of 1970, 560 km had been erected
and the $57 million Loan L03-BR was nearly fully disbursed. The $39
million Loan L74-BR will be used to finance the two additional units
in the plant and the remaining transmission lines amounting to about
1,000 km. Total cost of the 700 MW first stage of Estreito and its
associated minimum 160 km transmission lines has been $96 million,

of which $22 million for foreign exchange, leading to a unit cost of
$137 per kw installed against $153 forecast. The LOO km cf transmis-
sion lines already completed cost $23 million, of which $9.6 million
for foreign components. Out of the $411.2 million disbursed from the
Loan }03-BR for purchases of materials and equipment, $12.8 million
were used to finance equipment from Brazilian manufacturers who won,

with the 15% protection, about 30% of the orders.

VI. Financing of the Investment Programs

6.01 Although there were in 1958 no definite plans for the finan-
cing of the second stage of the Furnas plant, the Furnas Company was
planning to invest $303 million over 1958-1965 for the construction of
the 1,100 MW Furnas plant, of which $209 million for the first stage

of the plant and its associated transmission (Table II-B). Foreign
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borrowing was expected to contribute $127 million (42% of total), of
which $5h miilion for the second stage from unspecified sources. The
expected $156 million (51% of total) domestic contribution was to

come mainly from loans from the BNDE and the Federal Electirification
Fund, with share capital from the shareholders representing $52 mil-
lion, equivalent to 17% of total required funds. Net internal cash
generation was expected to contribute $20 miilibn after 1963 to the
cost of the second stage. ‘

6.02 Actual investments amounted to $227 million during 1958-1965;
this was the result of the low cost of the first phase of Furnas (para.
5.03), of the non-implementation of the second phase and of additional
transmission investments (transmission line from Furnas to Rio)
financed with the help of a $17 .6 million U.S. AID loan after 196l.
Foreign borrowing amounted to about $7l million representing 32% of
total required funds, of which $1 million from the first disbursements
from the U.S. AID loan. Total domestic contribution was $11,7 million
(63% of total), most of it in the form of loans from the public sector;
share capital was only $2L million because the shareholders did not
have sufficient funds before 196l as a result of the inflation and the
lack of adequate tariff legislation. Furnas' own resources contributed
only $10 million, due to the delay in the commissioning of the plant
with resulting reduced earnings in 1963 (para. 5.03).

6.03 The investment program for the period 196l1-1970, as forecast
in the second appraisal report (1965), was to comprise the completion

of the Furnas plant's first stage with its six units and associated
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transmission, and the two stages of the Estreito project to be covered

by loans 403-L474-BR. The cost of this investment program was estimated

at $217 million. Furnas' own resources were expected to cover one third
of total required funds, loans from the public sector (Eletrobras) 20%,
and foreign borrowing was projected to amount to $111 million of which
$17.6 million from U.S., AID for the additional transmission line from
Furnas to Rio. Actual investments were more than twice the expected
amount. Investments on Furnas and Estreito plants and“transmission facil-
ities amounted to $230 milliorn, the acquisition of Chevap's properties in
1967 cost $81 million (see para. 7.02) and investments in the acquired
Funil and Santa Cruz plants were $111 million; initial work on the new
projects of Porto Colombia (Loan 565-BR) and Marimbondo (Loan 677-BR) took
$35 million investments. Furnas was still able to finance 304 of required
funds from its own resources; the public sector had to increase substan-
tially its contribution to $239 million (L8% of total), primarily in the
form of share capital and loans. Foreign borrowing contributed only 22%
to total required Zfunds, amounting to $112 million of which $60 million
only from the Bank (para. 5.0L) and $52 million from U.S. AID which trans-
ferred to Furnas its first loan of US$ 15.5 million to Chevap for the San-
ta Cruz plant (para. 7.02) and also made in 1967 a second loan of US$ N1.2

million for the extension of this plant.

VII. Institutional Development

7.01 The management of the Furnas Company in 1958 was drawn from the
electricity supply industry in Brazil and composed of a group of ccmpetent

executives with extensive experience in this field. The organization of
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Furnas has developed well, due to this cggressive and competent man-
agement and t; the technical and financial assistance furnished by the
Bank and other lenders. All Bank loans have included fuﬁds for person-
nel training, and some 100 employees have been sent since 1960 to the
United States and European countries for graduate study and training in
technical and financial matters. Some buildings at the Furnas Dam were
converted into a training school for operation and maintenance techni-
cians drawn from all utilities in Brazil. Furnas' financial statements
have been audited since 1958 by the Brazilian branch of Arthur Andersen
and Company; as required by the Loan Agreement 403-L7L-BR (1965-1966) ,
Furnas, when converting to an operating company, contracted with Arthur
Andersen Company to reorganize the accounting department, train account-
ing personnel and supervise the installation of a computerized accounting
system. The contract was satisfactorily completed in 1966-1967. Furnas
has employed consulting engineers and contractors when necessary to com-
plement its own forces for the design and construction of its large
investment program. Planning for the Marimbondo transmission system
(Loan 677-BR of 1970) at 500 kv, a voltage which is relatively new, has been
assisted by consultant firms specializing in this field. Relations of
Furnas with its consultants and services rendered by the latter have

been satisfactory.

T.02 Over 1963-1970, total revalued net fixed assets of Furnas
increased from NCr 192 million to NCr 2,63l million. This large increase
consisted of three elements: (1) the large construction program, (2) re-

valuation of assets, and (3) the acquisition in 1967 of the assets of the
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Companhia Hidroeletrica do Vale do Paraiba (Chevap). Chevap had under
construction since 1963 two generating stations intended to supply the
Rio market: ithe 160 MW Santa Cruz thermal plant (near Rio) scheduled

to be in service by 1967 and the 210 MV Funil hydroelecﬁric plant sched-
uled for 1969. Construction had been financed by loans from Eletrobras
and U.S. ATD. The Government, in view of Chevap's unsatisfactory organi-
zation, rescinded in 1965 the concession granted to Chevap, which was
taken over by Eletrobras. In 1967, the Govérnment transferred the for-
mer Chevap concessions and assets to Furnas who obtained the Bank's con-
sent .

T+03 Financing for Furnas' large assets originally came from bor-
rowing from Eletrobras and others, and the debt/equity ratio in 196}
was 82/18. In 1964 and 1965, Eletrobras converted substantial parts

of its long-term 1oans to Furnas into share capital, which is presently
almost entirely owned by Eletrobras. This and the systematic reinvest-
ment into equity of the dividends paid to the shareholders brought the
debt/equity ratio under the 67/33 debt limitation (provided in the Loan
Agreements) for 1965 and following years.

7.0L Other management indicators reflect the sound financial situa-
tion of Furnas due to the automatic adjustments of tariffs. The finan-
cial raﬁe of return of Furnas has been steadily over 9%, except in 196l
before the tariff increases and in 1965 when Furnas did not market all
its capacity (para. 3.0L4). Dividend payments on share capital have
increased from L% in 1965 to more than 12% in 1970. Furnas has been
able since 196 to finance 30% of its investments from its own resources,

this proportion being about 50% in 1970.
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705 The average cost per kwh sold, hcwever, increased from US¢ 0.2
in 1963-196L to US¢ 0.l in 1965 and US¢ 0.6 in 1$70. Depreciation and
amortization provisions share in cost increased from 67% in 1964 to 90%
in 1965 and 1966 and decreased after 1967 to about 60%, amortization

'beihg responsible for about half of this, as shown in the following

table:
<
Average Cost/kwh Sold (US¢)

196L, 1965 1966 1967 1968 1969 1970
1. Depreciation 0,10 o2 03k 022 007 004 E47
2. Amortization 007 05 6,06 0,16 0,05 ©0ah 048
g Sub-total 0.17 0.36 0.40 0,38 0.27 0.28 0.35
b Fuel - - - 0.01 0.07 0.06 0.03
5. Energy Purchasés - - - - 011 0.A4 0.a2 (
6. Administration 0.02 0.01 0,01 0.02 0,02 0,01 0,02 f
7. Others 0.01. 0,02 0.03 0,04 0.04 0,04 0.06 }
8. Sub-total 0.03 0.03 0.04 0.07 0.2 0.25 0.23 J
9. Total Unit Cost 0.20 0.39 O.uk 0.45 0.51 0.53 0.58

The average operating cost/kwh sold (excluding depreciation and amorti-
zation), shown in line 8, doubled between 1964 and 1967, due principally
to labor pressure. The large increase in the average opaerating cost ex-
perienced since 1968 was due for the most part to the operation of the
thermal plants (line 4) and to the rents paid for the Peixoto hydro plant
(1ine 5); also the other average operating costs increased, indicating a

continuing labor pressure {line 7) and increasing administrative respon-

sibilities (line 6) handed over to Furnas by Government agencies (Eletro-



- 8P -

bras, Ministry of Mines and Fnergy). The average cost of thermal and pur- f
chased energy tabout US¢ 1.0) was higher than the average cost in the com- /
pany's hydroelectric plants (US¢ 0.L).

7;06 The average revenue per kwh sold (excluding indirect taxes) in-
ereased from US¢ 0.4 in 1963-196L to US¢ 0.9 in 1965 due to the first re-
valuation of assets, and from US¢ 1.l in 1969 to US¢ 1.3 in 1970 due to

the decrease in sales caused by the 1970 drought. Transmission losses

(about 5% of the energy sent out) and the amount of capacity out of ser-

vice for maintenance and failures of eduipment have béen kept at satis-

factory levels.

VIII. Conclusion

8.01 The development of Furnas over the 1963-1970 pariod has been
impress ive and the Bank's contribution to this achievement substantial;

the cooperative and positive attitude of the Federal Government has been

an essential factor. Due to its effective management Furnas has been able
to build its large plants with substantial savings in costs and in time over
original forecasts. It has grown in its short life to service satisfactorily
nearly one-third of the total power demand in the large market of the South-
Central region of Brazil. Recognition of the Company's capabilities by

the Covernment authorities is indicated by the responsibilities assigned

to it to take over Chevap's plants, to build the first nuclear power

plant in Brazil, and to lead the committee for coordinating operation

and expansion of the power systems in its region. The Bank also appesars

to have played a useful role in helping to set the financial situation of
the Brazilian power sector on a sounder footing, enabling it to keep up

with growth of demand more satisfactorily than in the 1950s. However the
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steady upward trend in Furnas' real unit costs, due principally to changes
in the legislation on depreciation before 1967 and to thermal and purchased
energy afterwards but also to a continuous labor pressure -- does raise a
question as to whether the existing regulatory structure of the industry
provides sufficient incentive to efficiency in operations. Moreover, the
tariff structure of Furnas may have introduced some distortion in the power
investments for the whole region, since the high revenueg it earned have
led it to expand its capacity and has led Cemig to build thermal and hydro-
electric plants in order to reduce its dependence on the relatively expen-
sive energy supply from Furnas; when Cemig's Sao Simao 1,500 M7 hydro plant
is completed, Furnas may face some difficulty in selling its energy. To
assess the real extent of these problems, if any, would require a more
intensive study than has been possible here.

8.02 According to Furnas and the Canambra study, the electric power
system in the South-Central region which has been suppliéd primarily by
hydroelectric plants needs to be complemented by thermal plants. Because
of the lack of adequate fossil fuels in Brazil, the Govermment has decided
to construct a nuclear plant, the responsibility for which has been given
to Furnas in view of its past performance. The nuclear plant of about

500 MA is expected to be constructed during 1972-1978 in order to meet mar-
ket requirements. It will be necessary also to build other plants in the
1970's and Furnas' present plan, beyond the ongoing projects, is to build
the Ttumbiara hydroelectric plant (about 1,000 MW) on the Paranaiba River
during 1974-1978. The internal capital market is still insufficient and

bond issues by Furnas on the foreign market would probably meet Government
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opposition. Financing of future investmenlts, therefore, is expected by
Furnas to come partly from its own resources, and partly from Eletrobras
and Bank loans; the atomic plant would be financed partly by tied supplier
credits.

8.03 The Bank loans are still considered by Furnas as a very good
source of financing, because of the substantial help received from the

Bank in technical and financial matters and because of tﬁé low prices
obtained from foreign or Brazilian suppliers by international bidding.
Equipment has been substantially more expensive when purchased with U.S.
ATD loans than with Bank loans. However, the use of Bank loans could be
hampered in the future by the increasing pressure from the Brazilian indus-
" {ries to supply a major part of the equipment in the projects irrespective
of international competitive bidding. Furnas would also prefer not to
recelve Jjoint financing for its future projects, in view of the substantial
administrative costs and complexity involved in arranging such an operation

as it experienced in the last Loan 677-BR (1970).



