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I. INTRODUCTION

1.01 The Comision Federal de Electricidad (CFE) was created in 1937
by the Mexican Government as a wholly Government owned agency for the main
purpose of constructing and operating, on anon-profit basis, a national sys-
tem of power facilities. In 1949, CFE was restructured as an autonomous
government agency authorized to construct and operate power facilities
throughout the country with preference over private interests in acquiring
and developing water and other power resources. CFE's continuinT sources
of income are the sale of power and the proceeds of a 10-15% tax:U on all
consumption of electricity in Mexico; those sources are supplemented by
borrowing and government appropriations. The Government exempts CFE from
most taxes and refunds most import duties CFE may pay. CFE's Director
General is de facto appointed by the President of the Republic and the
Assistant Director General by a Board of Directors chaired by the Secretary
of Industry and Commerce.

1.02 From 1939 through 1948, the Comision had constructed small
plants aggregating about 100 MW with necessary transmission and distribu-
tion systems, largely in rural areas where power was urgently needed and
private capital not available. The generating capacity of CFE grew by 19%
p.a. on average between 1950 and 1970, mainly through its construction pro-
gram, but also through the acquisition of other companies after the nation-
alization of the power sector in 1960. CFE's generating capacity reached
in 1970 5,400 MW, made up of 2,915 MW of hydroelectric plants, 2,030 MW of
steam plants and 455 MW of diesel plants. The Bank loans strongly supported
CFE's development by partly financing the construction of about 4,500 MW
(about 86% of CFE's generating capacity expansion over 1950-1970) and about
13,900 km of transmission lines. At present, CFE has some 18,500 employees
and supplies directly more than 3,800,000 consumers, as compared with 40,000
consumers in 1950 (25.5% p.a. average increase).

1.03 The total installed generating capacity in Mexico at the end
of 1970 was about 7,300 MW, of which 1,200 MW were "captive plants" owned
and operated by industry for its own needs. The public power sector com-
prises two large entities owned by the Government -- the Compania de Luz
y Fuerza del Centro (Mexlight/Centro), with nearly 700 MW of generating
capacity, and the Comision, with the above mentioned 5,400 MW. The Mexican
power market consists of 6 major systems, 4 smaller systems and some iso-
lated undertakings. All the power facilities of these systems are presently

1/ This tax was originally established to have all consumers contribute
to the electrification by CFE of the areas not serviced by the other
private companies.
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owned by CFE and operate at a 60-cycle frequency, except those of the 50-
cycle Central system partly owned by Centro which supplies consumers in
and around Mexico City and supplements generation from its own plants by
purchasing large blocks of power from CFE. Since 1960, in accordance with
Government policy, CFE has been the only organization to install major new
generating plants and has been responsible for coordinating all investment
planning for the sector. The 10 power systems of the market have not been
interconnected yet, except for the Oriental (Puebla-Veracruz) and the Oc-
cidental (Michoacan, Guanajuato) systems, the two largest after the Central
$ystem, which were linked in mid 1969 through a by-pass of Mexico City.

History of the Power Sector in Mexico

1.04 As a result of the dominant role of foreign capital in the
early development of the power supply industry in Mexico, ninety percent
of generating capacity installed by the late 1940s was owned by numerous
subsidiaries of foreign power companies, covering essentially the urban
and industrialized areas where expected returns were highest; due to a lack
of investments during the pre-war and war years, there were serious short-
ages of power in the central and northern parts of the country. CFE had
started its activities by installing and operating small diesel units in
rural areas, and, after 1945, by supplying bulk power from its first hydro
plant to Mexlight, serving the Federal District where a considerable indus-
trial growth had helped to support a rapidly increasing population. Addi-
tional generating capacity was urgently needed to relieve the shortage of
power in areas where industrial growth was hampered by such shortage, and
also in the rural areas to permit irrigation pumping and the development
of local industries.

1.05 The first participation of the Bank (1949) in financing CFE
power projects marked the beginning of the rapid growth of CFE during the
1950s based primarily on the development of hydro resources and the sale
of its power mainly in bulk to other interconnected companies. With the
assistance of three Bank loans CFE had built up by the end of the 1950s
one third of the total capacity of the country and reached the size of
the largest private company in Mexico, the Mexican Light and Power Company
-- Mexlight -- founded in 1902 as a Canadian corporation. In 1960 the
Government, through Nacional Financiera, S. A. (Nafinsa), acquired the
largest two private companies, Mexlight and Impulsora (a subsidiary of
American and Foreign Power) by buying up a majority of the former's shares
and purchasing the latter's assets. Furthermore, CFE had purchased during
the 1950s about 50 small distributing companies, and bought in 1962 the
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Cia. de Luz y Fuerza de Monterrey (owned by the International Power Company
of Canada) which was the last sizable private power company. Mexlight and
Impulsora continued to operate as separate legal entities; in 1962 the
rights and obligations acquired through the 1960 purchase of Impulsora were
transferred by Nafinsa to Industrial Electrica Mexicana, S. A. (IEMSA), a
small affiliated company of CFE; in 1963 the physical assets of Mexlight
in Mexico were transferred to its largest operating subsidiary, Compania
de Luz y Fuerza del Centro (Centro). Early in 1965 CFE added some 50 com-
panies to its system, thereby placing the Government in control of all but
about 2% of the capacity available for public supply, and the nationaliza-
tion of the Mexican power industry was practically complete; the power
sector then consisted of three main groups (CFE, Centro, IEMSA) correspon-
ding to the collective labor contracts held by three different labor unions.
An agreement concluded in 1966 between CFE and two unions made possible in
1967 the merging with CFE of IEMSA and 18 other subsidiaries which had
been operating previously with their own management and organization. The
integration process continued in 1968 when CFE purchased from Nafinsa a
majority of Mexlight/Centro shares. The full integration of the power
sector into some form of a national organization, as recommended in 1962
by a "Technical Committee for the Study of the Integration of the Elec-
tric Power Services" and by Electricite de France, will be realized when
Mexlight/Centro is absorbed by CFE; so far its dissolution has not been
practicable because the funds needed to pay off its interest and its se-
cured debt owed to the public (US$15 million) could be better employed in
the development of the sector. However, CFE has been in charge of invest-
ment planning for the whole sector since 1960, and responsible for full
budgetary and financial control of the sector since 1969; moreover three
members of CFE's Board have also been on Centro's Board and in 1970 CFE's
Director General was appointed President of Centro.
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II. THE ASSOCIATION BETWEEN THE BANK AND THE COMISION FEDERAL
DE ELECTRICIDAD

1/
2.01 The Bank has made nine- loans for power in Mexico for a total

of US$579.8 million. Of this amount, US$80 million went to Mexlight/Centro
directly (loans 24-ME and 186-ME) or through CFE. Since 1949 CFE has re-
ceived seven loans totalling US$499.8 million equivalent as follows:

Date of

Loan Effec- Clos- Amounts ($ mln) Period
Agree- tive ing Commit- Disbur- (years)

Loan No. ment Date Date ted seda/ Interest Grace Term

12-ME 1/49 3/49 3/56 24.1 24.1 4-1/2% 4 25

56-ME 1/52 6/52 7/59 29.7 29.7 4-1/2% 3 25

194-ME 5/58 7/58 12/62 34.0 34.0 5-3/8% 4 25

316-ME 6/62 7/62 4/65 130.0 130.0 5-3/4% 2 23

436-ME 12/65 1/66 6/67 95 .0h/ 95.0 5-1/2% 4 20
- 6%

544-ME 6/68 8/68 12/69 78.0c/ 77.4 6-1/4% 4 20

659-ME 2/70 5/70 6/72 109.0-/ 68.3 7% 4 20

Total 499.8 458.5

a/ As of December 31, 1971.
b/ Loan 436-ME totalled US$110 million, with US$15 million to be relent

by CFE to Mexlight.
c/ Loan 544-ME totalled US$90 million, with US$12 million to be relent

by CFE to Mexlight.
d/ Loan 659-ME totalled US$125 million, with US$16 million to be relent

by CFE to Mexlight.

The first three loans 12-ME, 56-ME and 194-ME were made to finance the for-
eign exchange costs of selected power projects within the investment programs
of the Comision. The fourth loan 316-ME was made to complete the financing

1/ A tenth loan, Loan 13-ME for US$10 million to Mexlight, was repaid from
the proceeds of Loan 24-ME to Mexlight and cancelled.
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of the Comision's overall investment program for 1962-1965. The last
three loans 436-ME, 544-ME and 659-ME were designed to finance parts of
the investment programs of the power sector as a whole; those three loans
therefore included funds to be on-lent by CFE to Mexlight/Centro for the
latter's expenditures. The two loansl/ made directly to Mexlight/Centro
during the 1950s, of smaller importance, are not covered by this review.

2.02 Early in 1948 the Mexican Light and Power Company (Mexlight),
serving the Federal District, applied to the Bank for a loan to finance
new power plants and transmission lines. The Bank informed Mexlight that
it could not consider its application until the Company undertook to re-
organize its deficient capital structure.1 / Then Nacional Financiera, a
corporation established and owned by the Government to finance industrial
development and the sole agency entitled to negotiate external loans on
behalf of the Government, applied for a loan of about US$109 million to
finance part of CFE's 1947-1952 construction program. This program had
been designed to eliminate the shortage of power prevailing in the north-
ern and central regions of Mexico and to meet the future demand induced
by the rapid population growth and industrialization. After giving care-
ful consideration to CFE's program in view of a possible excess of capa-
city, the Bank, in consultation with the private companies serving the a-
reas concerned, selected ten projects which were most urgently needed and
which were complementary to the programs of the private companies.

2.03 The first loan (12-ME) made to CFE through Nafinsa in 1949
was to cover the foreign exchange cost, estimated at US$24.1 million, of
these tenprojects, with a total cost of US$56.7 million equivalent, to be
completed by early 1954. The most important project was an increase of
155 MW in the capacity of the CFE's Miguel Aleman hydroelectric system,
in order to supplement the power supplied by Mexlight to the Mexico City
area where more than half of total sales originated from important indus-
trial and commercial sectors. The second main project, scheduled to re-
ceive 14% of theBank's loan, consisted of a program of rural electrifi-
cation in outlying areas, consisting of 28 generating stations totalling
about 16.8 MW with appropriate transmission and distribution systems (pa-
ragraph 3.10). Other component projects were designed to increase the power

1/ After Mexlight expressed its intention to carry out a reorganization
of its capital structure, the Bank agreed to make an interim loan
(13-ME of January 1949) of US$10 million to Nafinsa and CFE to be re-
lent to Mexlight for the financing of its ongoing construction program
up to July 1950. This short-term loan was refunded with the US$26 mil-
lion loan 24-ME made by the Bank to Mexlight after its reorganization
was completed in April 1950. A second loan 186-ME of US$11 million was
made to Mexlight in 1958 to cover the foreign exchange cost of a 95 MW
expansion in its generating capacity and various transmission and dis-
tribution additions.
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supplied by CFE to foreign-owned companies servicing major agricultural or
mining areas. Considering that the production of electrical goods in Mex-
ico had consisted mainly in assembling components imported from the U.S.,
the Bank agreed that an amount not exceeding US$4 million of the Loan could
be applied to purchases of electrical equipment within Mexico. The princi-
pal covenants of the Loan Agreement provided that: a) the Comision would
not incur long-term debt unless its annual revenue was at least 1.5 times
the maximum principal and interest payments in any fiscal year (see Table
IV), and b) Nafinsa would provide CFE with local funds necessary to meet
the estimated expenditures required for carrying out the projects.

2.04 After measures were taken by CFE and the Government under
Bank recommendations to solve CFE's initial difficulties due to the lack
of peso appropriations in 1949 and to CFE's lack of experience in carrying
out a relatively large construction program (paragraph 3.02), the Bank
made in 1952 a second loan (56-ME) of US$29.7 million to cover the foreign
exchange cost of seven projects involving the installation of about 250 MW
of new capacity, together with 1,450 km of transmission lines plus dis-
tribution facilities in the Monterrey area and the state of Sonora, to be
completed by the end of 1955. Major covenants of the Loan Agreement were
identical to those of the first Loan 12-ME. During negotiations of Loan
56-ME, Nafinsa agreed that a line of credit of US$150 million made by the
Eximbank to Nafinsa in 1951 would be reduced to US$120.3 million, i.e. by
an amount equal to that of Loan 56-ME, in order to maintain constant the
external debt of the country.

2.05 In September 1957 the Government of Mexico requested the
Bank's assistance in financing the foreign exchange cost, estimated at
US$78 million, of the major plants included in the 1955-62 investment
program of CFE; this program had been based on the results of a power
study recommended by the Bank after 1952 and undertaken by the Committee
for the Study of the Mexican Electrical Industry (CFE-MEX). However, in
view of the continuing low revenues of CFE and of the uneconomic lack of
coordination between CFE's investment program and those of the private
companies interconnected to CFE's network, the Bank was unwilling to con-
sider the loan application until first steps had been taken by CFE and the
Government to improve the situation (paragraph 5.02). Because many of the
plants in CFE's investment program needed substantial further planning
and engineering work before their economic feasibility could be established,
CFE agreed that the Bank should finance in a first step only the most ur-
gent projects already underway in areas where service was restricted and
reserve generating capacity lacking. Therefore in May 1958 the Bank made
Loan 194-ME to cover the foreign exchange cost, estimated at US$34 million,



of four projects totalling 413 MW to be completed by the end of 1961,
together with the installation of 1,600 km of transmission lines. Major
covenants about the incurrence of long-term debt by CFE and about Gov-
ernment financing of local currency expenditures involved in the projects
were identical to those of the previous loans to CFE. In addition, CFE
and Nafinsa confirmed in six supplementary letters that:

a) they would take all steps necessary or desirable to
obtain a rate of return of at least 9% for CFE's large
systems (systems with a capacity above 2.5 MW);

b) all steps would be taken to adjust power rates prompt-
ly to meet increases in the cost of labor and fuel,
and CFE would study the advisability of changing
existing procedures for adjustments of tariffs;

c) careful consideration would be given to the possibility
of consolidating the smaller systems of the Comision
into zones with uniform tariffs;

d) the Comision would hire consultants to supervise the
construction of major hydro projects; CFE would also
initiate at an early date reviews of its financial
and budgetary procedures and of its procedures and
manuals for the operation of its plants, and would re-
tain consultants or senior officers to advise on these
reviews;

e) CFE would inform the Bank before making any major
change in, or addition to, the 1958-1962 construction
program; and

f) CFE would initiate consultations with interconnected
companies with a view to achieving economies in future
generation expansion through closer interconnection of
networks and coordination of investments.

2.06 It had been assumed during the negotiations for Loan 194-ME
that the Bank would make a fourth loan to cover the foreign exchange costs
after January 1959 of eleven other projects in CFE's 1958-1962 investment
program. The first discussions with the Bank about a fourth loan took
place in 1959 but at that time the financial position of CFE and the lack
of progress by CFE and the Government on the issues covered by the 194-ME
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supplementary letters caused the Bank to refuse further financing. In
1960 practically all the private foreign-owned companies which accounted
for more than half of the power capacity of the country became Government-
owned. All generation, transmission and distribution of electric power
for public use became the exclusive domain of the Government. CFE was
given responsibility for construction of all additions to the generating
capacity of the electricity supply industry and for planning the indus-
try's future growth. It set up an ambitious investment program for 1961-
1965 in order to meet the rapidly growing demand in the whole country and
the need for adequate capacity reserve. With Bank financing not forth-
coming, the Comision obtained during 1960 and 1961 a number of large
supplier credits, incurred by Nafinsa on behalf of the Government, to
finance most of the large items of equipment and a substantial part of
the larger civil works in the investment program. After extensive further
discussions between the Bank, the Government and CFE about the need to
raise tariffs to levels which would enable CFE to finance its expansion
program on a satisfactory basis, the Government put into effect in January
1962 new tariffs for the entire country which met the Bank's minimum ob-
jectives. The Bank considered a loan to complement the financing of the
CFE investment program rather than to finance specific works in that
program; this "program lending" was justified on the basis that CFE was
sufficiently competent and experienced to borrow on lines normal in util-
ity financing and that the larger items of the program were already
financed, leaving only a multiplicity of small items to be covered.

2.07 In June 1962 the Bank approved Loan 316-ME of US$130 million
to complement the financing of CFE's 1962-1965 investment program, with a
total cost of US$435 million and consisting of additional installed capa-
city of about 2,400 MW in the major systems, about 4,500 km of transmis-
sion lines, the expanion of CFE's own distribution systems and a rural
electrification program involving 150 MW of small generating plants. Loan
316-ME was scheduled to finance the expenditures for: i) the purchase,
through international bidding with up to 15% protection to local manufac-
turers, of the equipment not yet financed -- US$85 million; ii) the for-
eign exchange component of all civil works not yet financed -- US$39
million; iii) the foreign exchange costs for consultants and training --
US$2 million; and iv) a part of the interest during construction on the
loan -- US$4 million. Disbursements from the loan were expected to be
concentrated in 1962 and 1963 when financial requirements were projected
to be greatest.

2.08 A number of covenants in the Loan and Guarantee Agreements
were introduced by the Bank to ensure sound technical and financial
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development of CFE during the following years (Table IV). Debt limitation

covenants were revised so that: a) CFE would not incur long-term debt in

1962 and 1963 without Bank approval; b) after 1963, CFE would not incur

long-term debt unless its net receipts (before depreciation) plus the pro-
ceeds of the Power Consumption Tax covered the maximum debt service 1.5

times; and c) Nafinsa would not incur long-term debt on behalf of the Co-

mision and all such debt outstanding would be transferred to CFE. The rate

covenants stipulated that rates would be set and maintained to provide

funds (including the proceeds of the Power Consumption Tax) sufficient to

cover operating expenses and debt service and create a surplus adequate to

meet a "reasonable" portion of the costs of CFE's expansion program; this

portion was defined in a supplementary letter as 33%. The Government

guaranteed to grant rates enabling CFE to meet these stipulations; it
guaranteed also to provide when necessary the additional funds needed to

complete CFE projects. Other covenants relating to the investment program
provided that no major addition would be made to CFE's investment program
without Bank approval, and that CFE would during 1962-1965 make annual
agreements with the other two major Government-owned power companies (Mex-

light and IEMSA) to coordinate the operation of their facilities and the
planning of their investment programs for the subsequent five years. A
covenant stipulated for the first time that CFE would have its financial
statements audited annually by independent accountants or firms acceptable
to the Bank. In a set of supplementary letters, the Comision agreed to:

- award all contracts for equipment and materials and all
contracts for civil works amounting to more than
US$50,000 and Ps. 20 million, respectively, on the basis
of international competitive bidding,

- employ a board of consultants to review the planning for
major hydroelectric plants, and carry out formal accept-
ance test for all plants entering into operation during
1962-1965,

- prepare a plan to further improve its internal organiza-
tion and administration, and promptly initiate an adequate
training program for the operating staff of plants that
would come into operation,

- make during 1962-1965 annual revisions of its Financing

Plan and of its expansion program for the five subsequent
years; the revisions of the expansion program would be
supported by studies about the economic justifications of
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the new plants and the advisability of interconnection
between major systems and frequency unification, and
would be reviewed by consultants acceptable to the
Bank.

2.09 In 1965 the Government of Mexico requested assistance from
the Bank in financing part of the investment program of the whole power

sector. The heavy debt service obligations resulting from medium-term
supplier credits incurred by CFE before 1962 and by Mexlight together
with the inadequate earnings of the sector had led to considerable short-
term borrowing, and assistance was urgently needed to solve the short-
term debt problem and to finance the ongoing investment program. During
the negotiations, the Bank obtained from the Mexican authorities an under-
taking that substantial loans from Nafinsa and receipts from bond sales
on external markets would be used to convert short- and medium-term debt
into long-term debt, and that Mexico would obtain US$35 million in credit
commitments from the probable suppliers of equipment under a scheme for
joint financing of parts of the investment program, on a 2/3-1/3 sharing
formula between the Bank and the joint lenders, respectively. The Mexi-
can authorities eventually agreed also to increase tariffs or the Power
Consumption Tax so as to obtain a satisfactory rate of return on the
sector's assets. Loan 436-ME of US$110 million was made in December 1965
to cover the expenditures under the 1965-1966 expansion program for for-
eign equipment and local equipment (purchased after international bidding
with up to 15% protection) not financed from other sources, the foreign
currency component (estimated at 15%) of civil works, and interest during
construction. The two-year program included 1,835 MW of generating capa-
city under construction and to be completed over 1965-1968, but consisted
mainly of transmission and distribution works totalling 2,900 km of lines
and 2,700 MVA of substation capacity to be completed during 1965-1966. A
significant feature of the power sector program was the start of the fre-
quency changeover of the Central System from 50 cycles to 60 cycles; the
frequency unification had been shown to be economically justified, and
the Government confirmed, although reluctantly, that the first phase of
the conversion would be completed in a three-year period starting July
1965.

2.10 A large number of covenants and supplementary letters were
introduced in the Loan Agreement 436-ME to insure a proper financial and
technical development of the power sector (see also Table IV):

a) The rate covenant stipulated that rates would be adjusted
and reviewed once a year so that the net revenues of the
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power sector (including the Power Consumption Tax)
would produce a return of at least 8% on the net
fixed assets in service; shortfalls in any one year
would be compensated for in the following year over
and above all other requirements.

b) Withdrawals from the Loan Account were limited to
US$40 million until action would have been taken to
comply with the rate covenant, and the undisbursed
loan amount would be cancelled if such action had
not been taken prior to February 1966.

c) Debt limitation covenants were revised so that the
sector would not incur long-term debt unless its net
receipts before depreciation plus the proceeds of the
consumption tax would cover the maximum service of
the consolidated debt of the sector at least 1.4
times. Nafinsa would assist the power sector in re-
ducing its short-term debt. It was moreover confirm-
ed in a supplementary letter that the current position
of the power sector would be balanced by the end of
1966 and afterwards if possible.

d) CFE would be responsible for implementation of the
program of frequencyunification of the power systems
and would retain consultants to provide technical
assistance.

Several supplementary letters confirmed the borrower's agreement to
strengthen the coordination of the power sector with respect to budget-
ary control, investment planning and plant operation and by introduction
of centralized dispatching for each system.

2.11 Though the frequency unification was subsequently eliminated
from the 1965-1966 investment program, against the Bank's recommendation
(paragraph 4.08), progress toward full coordination and integration of the
power sector was achieved during 1966-1968 along several lines. CFE was
given full control of the sector's budgetary operations, Centro was reor-
ganized satisfactorily and apparently undertook to cooperate with CFE on
the frequency changeover, and a load dispatch center was eventually set up
in the Central System. In view of these efforts and Mexico's adherence to
the rate covenant since 1966, the Bank agreed in 1968 to make a second
loan, of US$90 million to finance part of an investment program of the
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power sector including the construction of 3,220 MW of generating plants,
about 5,400 km of transmission lines, about 7,300 MVA of substation ca-
pacity, and extensions to distribution networks, all of which were under
construction or expected to be started during the'period April 1968-April
1969; initial work on the frequency changeover in the Central System was
also included in the program. The Bank loan (544-ME) was made to cover:
(a) financial requirements of the sector, estimated at US$71 million
during the period April 1968-April 1969, for the foreign currency compo-
nent of civil works and of equipment procured in Mexico, for the full cost
of small equipment procured abroad and for two-thirds of the payments for
larger equipment contracts (over US$200,000) eligible for joint financing;
and (b) specific contracts to the extent of US$19 million for major gen-
erating equipment with long manufacturing period on which payments would
be made until late 1970. The size of the loan was based on the prospect
that US$22.3 million of joint loans would be made available from supplying
countries for the larger equipment contracts, and the specific contracts
for major equipment, under a joint financing scheme similar to that arranged
for the previous loan (paragraphs 2.09 and 5.12). Covenants and supplemen-
tary letters agreed upon in the Loan Agreement were similar to those con-
tained in the previous Agreement for Loan 436-ME (see above and Table IV)
with additional assurances from the borrowers that:

a) CFE and Centro would review the useful lives of major
assets used in determining its depreciation charges;

b) in view of the future high debt service requirements,
the tariffs would not be reduced in 1968 and 1969;

c) in order to avoid excessive debt service, indebtedness
arising from acquisition of power utilities would be
serviced only from funds set aside from earnings in
excess of the minimum 8% rate of return.

2.12 The third "sector program" loan of US$125 million (Loan 659-
ME) was made in 1970 to finance part of the 1970-1971 investment program
of the sector. An agreement on joint financing was worked out on the
basis of a 50-50 participation of the Bank and joint lenders, the latter
being expected to provide US$43 million. The 1970-1971 investment program
consists of 2,980 MW of generating plants, about 8,800 km of transmission
lines, and includes a new plan for the first phase of the frequency unifi-
cation, to convert 300 MW of connected load by the end of 1972. A condi-
tion of effectiveness of the loan was the signing of a refunding agreement
for the balance of the sector's debt repayable to Nafinsa during 1970
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through 1974. All covenants and supplementary letters of the previous
loan were repeated with changes in the covenant on debt service and on
the sector's cash position; the previous debt service covenant was
replaced by a net income to interest test, an assets to total debt test
and an assets to medium-term debt test; the Bank also agreed to reduce
the minimum requirement on the current ratio from 1.0:1.0 to 0.95:1.00.
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III. PROJECTS IMPLEMENTATION AND COSTS

3.01 The first six Bank loans to CFE (1949-1968) helped to finance
a large number of projects, consisting of the construction or expansion of
24 hydroelectric plants totalling 2,527 MW, 19 steam electric plants and
5 gas turbines totalling 1,855 MW, small generating plants of various types
aggregating 109 MW, transmission lines for a total of about 14,000 circuit-
km of which one-third of high-voltage (220 and 400 kv), and extension of
various distribution systems including 15,800 new connections during the
first two loans. All the major items are listed in Table III and its
attachments at the end of this chapter. Most data given in this section
and in Table III on the actual costs of plants and investment programs are
indicative, due to the uncertain precision of CFE's accounts (see para-
graph 5.01); this applies essentially to the costs of the investment pro-
grams of CFE and the sector financed by the Bank during the 1960s.

3.02 Implementation of the projects financed by the first loan
(1949) was difficult. The projects were originally expected to be com-
pleted by early 1954; the major part of the program was completed in 1955,
except for the river diversion works of the Miguel Aleman system and some
transmission lines, which were put in service in mid 1956. The main dif-
ficulties, which caused a delay of about two years in the completion of
the program, arose soon after the loan was made. The Ps. 50 million
appropriation made by the Government to CFE in 1949 was insufficient to
maintain the planned rate of construction, and so work on the projects
was suspended or retarded. In view of the Bank's concern, the Government
agreed to raise its appropriation to Ps. 153 million in 1950 and Ps. 161
million in 1951, amounts sufficient to finance the program. Also, because
the preliminary plans and estimates put forward by CFE during the loan
appraisal were very tentative, considerable revisions and changes had to
be made in the various projects. In 1949-1950 the Comision did not have
the experience and staff necessary to handle a program that was far beyond
anything it had previously attempted, and this led to technical errors,
in addition to uncoordinated changes in the program; the Bank shared the
blame by failing to examine the program more closely before granting the
loan. In the original project, the needs of the Torreon-Chihuahua area
were to be met by installing additional capacity at Chihuahua and Aldama.
CFE afterwards decided, with Bank agreement, to install a single plant of
three units at Chihuahua; the third unit was transferred in 1951 to Mon-
terrey which was suffering shortage of power, and the Bank in 1953 finan-
ced from the undisbursed amounts of the loan another third unit for the
Chihuahua plant. The river diversion part of the Miguel Aleman system
suffered large delays and local cost overruns because, as a result
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of deficient design and inadequate subsoil investigations, the canals were
obstructed by slides and had to be replaced by tunnels, and leaking dams
had to be emptied and sealed. The Comision had regarded the Rural Elec-
trification project, considered by the Bank an important and justified
part of CFE's program, as a safety margin to absorb changes and cost over-
runs in the rest of the program; the amount allotted to Rural Electrifi-
cation was eventually reduced from US$3.26 million, as originally provided,
to US$0.59 million, for the electrification of only 10 towns, as against
28 originally included. The List of Goods underwent numerous changes; as
a result of these changes, the original underestimates of costs and delays
in construction, the total cost of the projects amounted to US$85.3 million
equivalent (compared to US$56.7 million forecast) with a foreign exchange
cost of US$32.3 million (compared to US$24.1 million forecast) which was
covered by the Bank loan plus other borrowings from foreign banks and
suppliers. The major part of the total increase in local cost was attri-
butable to the Miguel Aleman system and its river diversion, but subs-
tantial increases were incurred also in the Sonora and Puebla-Veraeruz
systems. Nevertheless, technical objectives were achieved; the expected
310 MW generating capacity were constructed, more than 1,400 km of trans-
mission lines erected, and small distribution systems of CFE were expan-
ded by 5,600 new connections.

3.03 The effect of the administrative and managerial measures (see
paragraph 6.02) taken by CFE to improve the implementation of its construc-
tion programs did not materialize before 1958. Therefore, implementation
of the projects covered by the second loan (56-ME of 1952) suffered from
the same problems as encountered in the first -- except for the deficiency
in Peso appropriations, which were satisfactory after 1950. Completion of
the projects was originally expected by the end of 1955; some projects
were completed with a few months' delay but the major part of the program
was only accomplished by the end of 1957; some small hydro and thermal
plants, which were added to the original list in 1953 and 1955 partly to
use up the undisbursed amounts from the loan, were not completed until
1958-1960. Construction of projects was delayed mainly because of insu-
fficient supervision and coordination within CFE; changes and additions
to the loan projects had to be made in order to relieve power shortages
that developed unexpectedly in some areas as a result of CFE's inadequate
attention to overall planning (see paragraph 4.02). In view of the sav-
ings made on the foreign exchange cost of the two major hydroelectric pro-
jects (Tingambato and El Cobano plants, see Table III.1), the Comision
asked and the Bank agreed to replace two small thermal plants in the List
of Goods by seven plants and transmission facilities urgently needed in
the corresponding areas. The US$29.7 million provided in loan 56-ME
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eventually financed the foreign exchange cost of the construction of 342

MW as against 252 MW originally planned, 2,200 km of transmission lines

as against 1,450 km originally estimated, and the expansion of distribu-
tion systems by 10,200 connections. The total cost of the projects
amounted to US$81.3 million equivalent as compared to US$52.1 million
forecast, the difference arising from a local cost overruns of US$6.5
million on original projects (mainly the Tingambato plant) and from

US$22.8 million due to the additional plants introduced into the project
at a later stage.

3.04 Improvements in CFE's procedures and technical operations
over the period 1950-1958 led to more satisfactory results in the imple-
mentation of the four projects covered by the third loan 194-ME (1958).
Completion of the projects was expected by the end of 1961. Three pro-
jects were completed by mid 1962; the fourth one, the Mazatepec plant in-

volving the construction of a thin arch dam, required longer time due to
the careful geological investigations and supervisions made by an Inter-
national Board of Consultants recommended by the Bank, and was completed
in early 1963. Total capacity of projects amounted to 406 MW as compared
to 414 MW forecast, with the expected 1,600 km of transmission lines. How-
ever, the total cost of the projects was almost double the forecast --
US$130 million equivalent as against US$72 million -- due to the substan-
tial increases in the local costs of the three hydroelectric plants and
their associated transmission. A substantial part of the loan was used
to finance equipment manufactured in Mexico, although the Bank had ori-
ginally consented to this only in modest amounts; undisbursed amounts
from the loan were used with Bank agreement to finance part of the foreign
exchange cost of all the civil works undertaken since signature of the
loan, without international competitive bidding (paragraph 3.08).

3.05 The first three loans had financed the installation of a
total of 1,056 MW of new capacity in CFE over the period 1950-1962. The
fourth loan 316-ME encompassed CFE's total investment program for 1962-
1965. CFE made annual construction program reviews, which were examined
by its consultants and approved by the Bank, in order to take into account
changes in load growth, construction and operating costs, etc.; in parti-
cular, the construction of the 720 MW Malpaso hydroelectric plant was
substituted in December 1963 for that of three other plants totalling
145 MW. The program was on the whole implemented over the 1962-1965
period except for the plants of Infiernillo, Delicias and Tijuana (Table
111-3). The four units of the 600 MW Infiernillo hydroplant were planned
for completion by June 1964; only two units were commissioned before 1966.
The thermal plants of Tijuana and Delicias were planned for completion
with four and three units respectively by the end of 1963; by the end of
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1965 only three and two units had been installed respectively. For these
reasons mainly, the 1962-1965 construction program actually consisted of
the installation in the large systems of 1,874 MW of generating capacity
as against 2,406 MW planned; in the smaller systems 104 MW were installed
as compared to 114 MW originally forecast. As was the case with the first
three loans, the total cost of the program turned out substantially high-
er than forecast; the 1,874 MW installed capacity had a total cost of
US$441 million equivalent and required during 1962-1965 investments total-
ling US$345 million, which is between 10% and 20% above the'forecasts.
Moreover, the efforts that CFE put into distribution and rural electrifi-
cation (paragraph 3.11) led to investments of US$125 million equivalent
during 1962-1965, that is, 1.9 times the forecast amount, so that the ex-
penditures in this period on facilities completed in the same period
amounted to US$471 million as against US$353 million forecast. Due to
substantial additional expenditures on other facilities to be completed
after 1965, total investments of CFE during 1962-1965 totalled US$620
million, more than 1.5 times the amount originally forecast (all costs
given in the last section of this and the following two paragraphs are in-
dicative, see paragraph 3.01).

3.06 The 1965-1966 investment program partly financed by Loan
436-ME included CFE, Centro and IEMSA programs consisting of 1,115 MW gen-
erating capacity to be installed by CFE over 1965-1966 (not including the
720 MW Malpaso plant expected to be completed by end of 1967), 2,900 km of
high voltage transmission lines (220 kv and 400 kv), lower voltage trans-
mission facilities, and distribution expansion to be undertaken by the
three companies. This short-term program was not entirely completed, due
to delays in construction of generating plants and to financial difficul-
ties (paragraph 5.09) which led to reductions in the transmission and dis-
tribution investments. During the 1965-1966 period, 984 MW of generating
plants were installed (including 535 MW completed in 1965 and thus inclu-
ded also in Loan 316-ME program); the Topolobampo plant (41 MW) and exten-
sions to the Merida and Tijuana plants (totalling 100 MW) were completed
only after 1967 (paragraph 3.07). About US$120 million equivalent were
expected to be spent by the whole sector (of which one-third by CFE) on
distribution and rural electrification, whereas only US$70 million was
actually spent; investments on transmission amounted to US$70 million,
about 55% of the forecast amount. Because of the elimination of the fre-
quency changeover from the program, nothing was spent out of the original
allocation for this purpose. Cost estimates for generating plants were
again exceeded, US$200 million for 984 MW as against US$173 million for
1,115 MW planned. Because of the delays in the implementation of the
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investment program, US$40.8 million of the Bank's loan were undisbursed
on the closing date of June 30, 1967. The Bank agreed to amend the Loan
Agreement and to allow CFE to use the undisbursed amounts, not only for
the balance of the 1965-1966 investment program, but also for works to
be started in 1967. It was estimated that US$16.6 million would be spent
for the 1967 additions; the interest rate on this amount was raised from
5 % to 6%, in line with the change in the Bank's standard lending rate
which had occurred since the loan was signed.

3.07 Under the 1968-1969 investment program partly financed by
Loan 544-ME, CFE and Centro were to install about 1,800 MW of generating
capacity (CFE) and about 3,700 km of high voltage transmission lines and
to invest about US$175 million (of which 70% CFE) in distribution and
rural electrification. With the final completion of the Malpaso plant in
1969, total generation capacity installed by CFE in 1968-1970 amounted to
1,286 MW, complemented by more than 3,000 km of high voltage transmission
lines and 3,900 MVA of high voltage transformer capacity. The Comision
invested during 1968-1969 about US$154 million in distribution and rural
electrification and a total of US$435 million in fixed assets as against
US$347 forecast, while Centro invested only US$64 million in transmission
and distribution, i.e. US$20 million less than originally planned. Again
the implementation of the first phase of the frequency changeover was post-
poned until the early 1970s, so that the 50 cycles generating capacity of
CFE had to be increased by 300 MW in 1970-1971 (second and third units in
the Valle de Mexico thermal plant).

Procurement

3.08 The three loans 12-ME, 56-ME and 194-ME to CFE during the 1950s
were used to finance the foreign exchange components of the projects inclu-
ded in these loans. The policy of CFE had been to place equipment orders
on the basis of international bidding and to award the construction con-
tracts, financed entirely from CFE's own resources, on the basis of compe-
titive bidding between, or negotiations with, Mexican contractors; in
making the first three loans the Bank therefore confined itself to recom-
nending purchase of equipment at reasonable prices. As a rule, proceeds
from Bank loans were used to finance imported equipment, with exceptions
in each case. The 12-ME Loan Agreement of 1949 stated that a maximum of
US$4 million from the loan could be applied to equipment to be assembled
with imported components in Mexico by the Industria Electrica Mexicana
(a subsidiary of Westinghouse). After the 56-ME Loan Agreement was signed,
the Bank reversed its negotiation position on local purchases and agreed
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to finance a maximum of US$2 million worth of imported equipment to be
manufactured into finished products in Mexico. During disbursements of
Loan 194-ME, the Bank, under increasing pressure from CFE, agreed again
to finance local purchases of equipment in "moderate" amounts; disburse-
ments for locally manufactured equipment purchased at competitive prices
actually totalled US$9.2 million, of which US$3.8 million represented the
value of imported components. The Bank also agreed at the end of 1961 to
allow use of US$9.1 million undisbursed amounts from the loan to finance
the foreign exchange component, estimated at 35%, of civil works undertaken
for the project, on the basis that this imported component, consisting of
construction equipment and spare parts, had been acquired through interna-
tional "shopping."

3.09 The procurement procedures worked out for Loan 316-ME (1962)
and adopted in the following loans represented a major change in the Bank's
policy. As a matter of fact, with the development of the electrical equip-
ment industry in Mexico, the Government and CFE had come under strong pres-
sure from the Mexican manufacturers and therefore introduced in 1961 a
procedure under which CFE has allowed electrical equipment produced local-
ly (in part with imported components) a "Buy Mexican" differential. Be-
cause the bulk of the loan proceeds were to finance equipment and the
foreign currency component of civil works of a very large investment pro-
gram, the Bank and CFE agreed during negotiations that: (a) Mexican ma-
nufacturers would be granted a maximum 15% preference above the lowest
foreign bid, and (b) CFE would award all civil works contracts above Ps.
20 million on the basis of international competitive bidding, in order to
obtain the lowest possible costs for the projects. Identical arrangements
were made for procurement under the following Loan 436-ME of 1965; a si-
milar procedure was set up for Loan 544-ME of 1968, with the exception
that the Bank was to reimburse only the foreign currency component (esti-
mated at 50%) of equipment orders placed with Mexican suppliers and would
cover only 25% of the cost of civil works, instead of 100% and 30%-35%
respectively in the two previous loans. As a result of these extensions
to the definition of goods eligible for Bank financing and of the avail-
ability of other funds for financing equipment, important parts of Bank
loans have been used to finance civil works, as follows:

Loans: 12-ME 56-ME 194-ME 316-ME 436-ME 544-ME

1. Amount of Loan (US$ mln) 24.1 29.7 34.0 130.0 110.0 83.2 a/
2. Disbursements for civil

works (US$ mln) - - 9.1 57.3 13.2 9.9 a/
3. 2 as % of - - 27% 44% 12% 12%

a/ Amounts disbursed as of December 31, 1970.
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3.10 Disbursements for expenditures paid in local currency appear
to have remained a rather constant proportion -- some 15%-20% -- of total
Bank disbursements, although they may well have been higher in the first
half of the 1960s (mainly Loan 316-ME), for which period actual informa-
tion is lacking. Some US$15 million out of the US$88 million committed
in the 1950s was devoted to purchase of locally assembled or produced
equipment. Over the four-year period 1967-1970, at least US$33 million,
out of total disbursements of US$175 million, were devoted to local cur-
rency expenditures, more than US$20 million for domestically produced
electrical equipment. The share of total disbursements directed to local
currency expenditure does not seem to have fallen in recent years despite
the above-mentioned reduction (from 100% to 50%) in the proportion of any
individual equipment order that may be covered by loan proceeds.

Rural Electrification

3.11 When the first loan (12-ME of 1949) was made, the Bank con-
sidered rural electrification essential for the modernization of agricul-
ture through irrigation pumping and the development of associated proces-
sing industries; although the justification based on the financial and
economic returns of such undertakings had not been established, the rural
electrification project was scheduled to receive 14% of the proceeds of
Loan 12-ME; because of cost overruns on other projects rural electrifica-
tion was eventually allotted a smaller amount despite the Bank's concern
(paragraph 3.02). A small part of the second Loan 56-ME -- US$0.63 million
-- was used to finance rural electrification projects. After program and
sector lending was initiated in 1962 with Loan 316-ME, the size of CFE's
investment programs financed by the Bank loans has been such that the Bank
could not devote much attention to the rural electrification part of
these programs and gave CFE all responsibility and liberty about its im-
portant rural electrification programs which had been planned to cost
US$29.3 million during 1962-1965, US$18.4 million during 1965-1966 and
US$32.4 million during 1968-1969.

3.12 The increasingly important efforts made by CFE for "rural"
electrificationI/ over the last two six-year periods can be summarized
as follows:

1/ Definition of rural electrification in this table is CFE's definition,
i.e. electrification of population centers of less than 2,500 inhabi-
tants; it may overestimate the real investments made in "low density"
areas.
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Rural Electrification Investment of CFE

Period 1959-1964 1965-1970&'

- Investments (US$ mmn) 46.6 120.5

- Number of villages and population
centersa/ newly connected in period 2,150 6,650

- Number of connections made 148,580 368,270

- Population of new service areas 2,660,600 5,752,600

a/ Definition of rural electrification in this table is CFE's definition,
i.e. electrification of population centers of less than 2,500 inhabi-
tants; it may overestimate the real investments made in "low density"
areas.

b/ Figures used for 1970 relate to the program authorized for that year.

In addition to its construction programs, CFE under the control of the Gov-
ernment has made financial efforts in favor of rural electrification by
setting up for agricultural consumers low tariffs, subsidized by other
classes of consumers (paragraph 5.13). Partly as a result of "rural" elec-
trification effort, the share of households supplied with power (defined
as residential and agricultural consumers) has increased from about 27% in
1960 to 53% in 1970 of the total number of households in Mexico. A small
but significant part of this achievement has been funded by the Bank since
disbursements from Loans 316-ME and 436-ME for rural electrification
amounted to US$16.5 million.
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IV. LOAD FORECASTING, INVESTMENT PLANNING, AND INTERCONNECTION"

4.01 The Mexican power sector has traditionally comprised a substan-

tial number of small and large isolated systems of plants and transmission

networks; in the course of time small systems were progressively connected
to larger ones, so that there are now six large systems -- Central, Occi-
dental, Oriental, North, North-West, North-East -- and four smaller systems
-- Acapulco, Tijuana, Yucatan, Ciudad Juarez. Tables II-A and the follow-
ing analysis cover essentially the six larger systems.

4.02 During the 1950s, the Comision's methods and procedures in
preparing and implementing its investment programs suffered from several
weaknesses. The lack of flexible long-range planning was the cause of
frequent programmodification to suit changes in the load growth, costs of
investment and operation, etc.; these modifications often led to higher
construction costs (paragraph 3.02 and 3.03). Moreover, CFE did not con-
sistently investigate all alternative means of expanding system capacity
before deciding on investments, due particularly to the lack of basic data
about potential hydro sites; had this been done, the type, size and timing
of some installations might have been somewhat different. Also, there
was insufficient coordination of CFE's investments with those of the other
interconnected companies, resulting in duplication in investment plans
(especially in the Puebla-Veracruz system). After nationalization of the
power sector in 1960 and concentration on CFE of responsibility for plan-
ning and providing all the new generating capacity in the country, pro-
jections of demand and generation for the whole sector have been made
system by system by CFE on a long-term basis (8 to 10 years) and reviewed
each year since 1961. For each system historic loads and sales for the
past five years have been used for extrapolating "normal growth," and for
systems with a rapid industrial growth CFE has made special surveys of
the expected new industrial loads and added appropriate allowances to the
projected "normal growth," Selection of investment alternatives has been
made on the basis of comparison of capital and operating costs discounted
at a rate of 8%; this rate was raised to 10% after 1970. The cost compa-
risons have used up-dated information and have been carried out since 1969
with a series of computer programs which take into account such factors
as the probabilities of runoff, scheduled and unscheduled maintenance
outages, etc. The planning of the investment programs was done on the
whole with care and by competent staff, and was generally reviewed and
approved by CFE's general consultants engaged for this purpose since 1963
at the Bank's recommendation.

1/ Appraisal reports for the first two Loans 12-ME and 56-ME contained
very little information and projections relating to the power market
or to the demand and supply of power in the country and in CFE's sys-

tems. This chapter therefore covers only the subsequent Loans 194-ME

up to 544-ME.
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4.03 Projections in Loan 194-ME (1958) were made for the four
systems -- Central, Oriental, Occidental, North-West -- in which the four
loan projects were to be built (see Table II-A.1). With the exception of
the Occidental system, demand forecasts for the three other systems over-
estimated by about 15% on average the future demand over the 1958-1962
period; for the Central system, the load factor had been estimated correct-
ly (0.59) but sales had been overestimated, while in the North-West system
sales had been correctly estimated on the average, but the load factor
underestimated (forecast was increasing from 0.48 to 0.55 while the actual
load factor approximated 0.57 over most of the period). Total sales of
CFE, projected on the basis of past trends, were overestimated over 1958-
1963 and underestimated for 1964 and 1965. The largest discrepancy occur-
red for the 1961 forecast, due to the drop in CFE's sales from 1960 to
1961 originating from a substant-ial decrease in CFE's sales in the Central
System; this resulted from low rainfall in 1961 in the area of the Miguel
Aleman hydroplants; and also from the storage of water in several large
reservoirs in order to prevent a temporary shortage foreseen for 1963.

4.04 Planning of the expansion programs partially financed by
Loan 316-ME of 1962 and later loans was done for each system by estimating
the peak loads, capability and generation for the subsequent ten years,
with more detail for the first five years than the second. The projections
for generation and energy sales in each system covered all the suppliers
and distributors of the system. In general, the sizes of the new units
were determined so that each installation could carry the increase in
demand for a two to three-year period and so that the maximum demand would
be met by the firm capacity, defined as the installed capacity less the
largest unit. In the 1962 plan the rate of installation of new capacity
was scheduled to be higher during the first quinquenium than during the
second, due mainly to the termination of power imports from the U.S.A.
and the necessity for more reserve capacity. There was a marked tendency
to overestimate future demand during the first quinquenium and to under-
estimate it afterwards, except in the case of the Central system, for
which forecastswere fairly accurate, and the North-East system,for which
future demand was strongly overestimated over the whole ten-year period.
Because the load factors were in general slightly underestimated for all
systems, discrepancies between forecast and actual developments were
smaller for energy sales than for peak loads or even reversed; energy
sales forecasts were fairly accurate or slightly underestimated for the
Central, Occidental, North and North-West systems but markedly overesti-
mated for the Oriental and North-East systems. As a consequence of the
high load forecasts and the ample allowances made for reserves, it appears
that there may have been some overinvestment in four of the major systems
during the period 1963-1967 and in the Oriental and Occidental systems
during the period 1962-1965 (see paragraph 4.07).
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4.05 The general electrification plan for Mexico drawn up in 1962
by CFE's general consultants (Electricite de France and SOFRELEC) served
as a general guide and was reviewed in 1963 and 1964; the Bank and the
consultants approved all changes. Moreover, the sector program reviewed
annually by CFE determined the new generating capacity required and the
advisability of further extensions or interconnections of transmission
systems. The 1965 program, which formed the basis for Loan 436-ME, plan-
ned for starting in 1966 the frequency changeover of the Central System
from 50 cycles to 60 cycles, foreseeing a decrease of the 50 cycles peak
load from 1,217 MW in 1965 to 640 MW in 1970 with a gradual conversion of
the relevant installed capacity, and the 60 cycles peak load catering for
the remaining demand in the Central syttem. It was also planned to con-
nect the Occidental system with the Oriental system in 1967. Forecasts
for load and energy requirements had been adjusted in light of past ex-
perience. The 1965 forecasts still show a tendency to underestimate the
demand after the first five-year period of the projection; demand for the
first period was somewhat overestimated in three systems and underestima-
ted in the other three, seriously only in one. Because the frequency con-
version in the Central system did not take place during 1965-1970, its
actual peak demand was compared in Table II-A.3 to the forecast sum of
50 cycles and 60 cycles peak demands. Differences between projections
and actual figures were, in several instances, greater in the case of
energy sales, due to reinforcing errors on load factors. Interconnection
between the Oriental and Occidental systems was actually realized on a pro-
visional basis in 1967 because of the urgent need to supply power to the
Occidental system, and through permanent facilities in 1969. It appears
again that overinvestment which may have taken place after 1962 was ab-
sorbed by demand only- in the late 1960s (paragraph 4.07).

Investment Planning

4.06 The 1962 appraisal report (loan 316-ME) discussed the need
to improve CFE's approach and methods of planning and, in particular, to
overcome the previous lack of consistent investigation of all alternative
means of expanding systems capacity. It was recognized by CFE and the
Bank that some of the large thermal plants previously installed could have
been delayed a year or two or started with smaller units. As a matter of
fact, prior to 1962, there had been some duplication of investments in
the Central, Oriental and Northern Systems, as suggested by the following
table which shows for each system the effective capacity (different in
many instances from the installed capacity because of the lack of accept-
ance testing of new units before 1962), the firm capacity (effective
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capacity less the largest unit), the actual peak load and the resulting
"firm" reserve (firm capacity less peak load).

In MW 1957 1958 1959 1960 1961

Central System
Effective Capacity 858 940 940 1023 1023

Firm Capacity 809 858 858 941 941

Peak Load 636 712 774 812 886

Firm Reserve / 173 146 84 129 57

Oriental System
Effective Capacity 109 140 255 294 294
Firm Capacity 94 121 216 255 255
Peak Load 99 118 162 185 192

Firm Reserve-I -5 3 54 70 63

North System
Effective Capacity 144 177 213 213 213
Firm Capacity 127 144 177 177 177
Peak Load 123 127 119 128 137
Firm Reservea/ 4 17 58 49 40

Occidental System: Firm Reserve 19 36 42 16 0

North-West System: Firm Reserve -14 - 9 - 1 19 3
North-East System: Firm Reserve - 6 -13 -28 -27 -3

a/ Underlined figures indicate cases when the reserve amount exceeded the
size of the largest unit in service which was deducted from the effec-
tive capacity to obtain the firm capacity; such cases can be considered
as indicative of overinvestment.

The high levels of firm reserve in Central, Oriental and North systems sug-
gest that the installation made in 1958 of one 82 MW unit in the Lecheria
thermal plant of Mexlight financed by Loan 186-ME (1958) could have been
postponed up to 1960; that in the Temaxcal hydroplant of the Oriental Sys-
tem financed by the Loan 194-ME (1958) and the third 39 MW unit might have
been installed two years later (in 1961) and the fourth unit after 1961;
and that better investment coordination between power entities would have
resulted in installation of the fourth unit (33 MW) of the Francke thermal
plant of IEMSA in 1961 instead of 1959.
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4.07 CFE's 1962 investment plans recognized the need for increased
reserve capacity in the Occidental and North-West systems, made somewhat
reduced reserve allowances for the Oriental and Northern systems, but ap-
parently allowed for large reserves in the Central system after 1964 and
in the North-East System during 1963-1965, as shown in the following table:

Loan 316-ME (1962): Firm Reserve Forecasts- (MW)

1962 1963 1964 1965 1966 1967 1968

Central System 81 150 55 525 425 315 195
Oriental System 96 53 15 20 39 62 37
Occidental System 28 2 41 13 21 66 32
North System 32 24 14 39 63 54 45
North-West System 19 44 77 63 47 30 16
North-East System 62 128 122 95 65 33 72

a/ Underlined figures indicate that the reserve exceeded the largest unit
in service foreseen; see footnote a/ of page 25.

However, mainly because forecasts had overestimated the peak loads during
the period 1962-1966 (paragraph 4.04), substantial firm reserves developed
in four systems (Central, Oriental, North, and North-East) as shown in the
following table:

Actual Firm Reserves in the Large Systems 1962-1970

in MW 1962 1963 1964- 1965 _1966 1967 1968 1969 1970
Central

Effective Capacity 1133 1353 1408 1763 2099 2044 1946 2099 2099
Firm Capacity 1051 1188 1243 1595 1931 1876 1778 1931 1931
Peak Load 952 1038 1159 1270 1356 1459 1584 1738 1935
Firm Reserve a/ 99 150 84 325 575 417 194 193 -4

Oriental (Interconnected
as of 1967)

Effective Capacity 331 403 405 459 459 941 1197 1764 1914
Firm Capacity 292 364 366 420 420 886 1142 1584 1734
Peak Load 211 280 308 349 427 938 1073 1286 1593
Firm Reserve a/ 81 84 58 71 -7 -52 69 298 141

a/ Figures for firm reserves were underlined when they exceeded the largest
unit in service; see footnote a/ of page 25.

(Table continues on page 27).
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(Continued)
in MW 1962 1963 1964 1965 1966 1967 1968 1969 1970

North
Effective Capacity 213 213 273 273 306 347 347 347 347

Firm Capacity 177 177 237 237 270 306 306 306 306

Peak Load 149 143 169 185 202 223 232 257 290
Firm Reserve a/ 28 34 68 52 68 83 74 49 16

North-East
Effective Capacity 142 292 349 431 431 431 461 461 503

Firm Capacity 104 217 274 356 356 356 386 386 428
Peak Load 132 145 189 221 248 293 334 399 458

Firm Reserve a/ -28 72 85 135 108 63 52 -13 - 30

Occidental
Firm Reserves 50 31 51 26 -8 Interconnected w/Oriental

North-West
Net Reserves 4 6 87 48 35 26 50 7 28

a/ Figures for firm reserves were underlined when they exceeded the largest
unit in service; see footnote a/ of page 25.

As CFE indicated to the Bank during the negotiations for Loan 436-ME, most
systems had by the end of 1965 significant excess capacity which was slowly
absorbed with the growth of demand in following years. Several units in
the Central System were devoted to serving the needs of the Occidental and
later the Interconnected Market (Occidental plus Oriental) to prevent
shortages there -- particularly one 55 MW unit of the Mazatepec plant in
1967 and 1968 and two 50 MW units of the Tingambato plant in 1968. Excess
capacity in the Central System during 1965-1969 resulted from the commis-
sioning in 1965 and 1966 of the 670 MW Infiernillo hydroplant financed
under Loan 316-ME; assuming that purchase prices would have remained ad-
vantageous, the last three out of the four 168 MW units in the plant could
have been installed in 1967-1968, that is, with two years delay. The pre-
vious table indicates also that in the Oriental System the last of the
3 x 39 MNW units installed in 1962-1963 in the Poza Rica thermal plant
and financed under Loan 316-ME could have been postponed by three years;
in the North System the installation in 1964-1966 of the second and third
units (33 MNW each) in the Delicias thermal plant financed under Loans 316-ME
and 436-ME could have been postponed by two years, and the extension in
1967 of the Laguna thermal plant by one 41 MW unit could have been delay-
ed up to 1970. In the North-East System, if 30 MW excess generating capa-
city had not been shut down in 1965 as stand-by, it could have been possible
to postpone the installation of the second and first 37.5 MW units in the
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Rio Bravo and Nava thermal plants respectively by two years and that of
the third 75 MW unit in the Monterrey plant by three years; all these
units were financed under Loans 316-ME and 436-ME. Fairly ample capacity
reserve allowances were made in the plans underlying Loan 436-ME, espe-
cially for the North and North-East Systems, and spare capacity in the
Central System has been in most years well above the 15% (of peak load)
reserve margin used at that time for planning purposes. Recently, most
excess capacity has been absorbed, partly due to higher thanexpected load
growth. But it would seem that some of the units mentioned above might
well have been postponed as indicated, and that this would have helped to
lighten CFE's 1965-1968 financial burden (paragraph 5.07).

Interconnection

4.08 The Bank first broached the question of interconnection among
the major regional systems in Mexico in negotiations related to the 1962
loan. The EdF-SOFRELEC "National Electrification Plan," submitted in that
year. had recommended frequency unification as a critical step toward in-
terconnection. The Central System had been supplying Mexico City and the
surrounding area at 50 cycles while all other systems were operating at
60 cycles. Frequency unification, and the interconnection that it would
make possible, would have a number of advantages; minimization of resources
required for production and transmission of electricity, use of larger
and more economical generating units, a higher degree of reliability and
flexibility in operations, and better utilization of the hydroelectric
energy potential of the Mexican river basins, which have non-coincident
regimes. Reports and reviews by CFE consultants in 1963 and following
years confirmed the economic justification of the conversion of the Central
System to 60 cycles and recommended that the conversion be started in 1965
because of the expected availability of sufficient capacity at Infiernillo
and Malpaso to provide flexibility. The 1965 Sector Program financed with
the assistance of Loan 436-ME included provisions for the frequency change-
over to be carried out in 2 phases over eight years at a cost of about
US$120 million; the first phase was to be completed in three years accord-
ing to a supplementary letter to the Loan Agreement. During the following
years several master plans were prepared, each of which in turn became
obsolete because the Government and CFE, fearing consumer complaints and
political opposition, did not take the necessary steps to implement them,
and due also to the lack of cooperation from Centro and its labor union.
Elimination of the frequency unificationfrom the 1965-1966 program des-
troyed the justification given in 1963 to the addition to Loan 316-ME
of the Malpaso plant, which was expected to bring a surplus of capacity
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allowing for flexibility in the frequency changeover. Although the Bank

mentioned the possibility of stopping disbursements from Loan 436-ME, and

although the Guarantee and Loan Agreements for Loans 544-ME and 659-ME

included covenants providing for the timely initiation and completion of

the first phase, no actual conversion of any of the connected load has

been accomplished to date. The last Loan and Guarantee Agreements (1970)

have included covenants to assure that conversion will be carried out

according to a new timetable, which provides for conversion of 300 MW of

connected load by September 1972, as a first phase. Some measures have

been taken to prepare the changeover; since 1968 decrees have provided
that frequency sensitive equipment either imported or locally manufac-

tured must be capable of operating at 60 cycles or both frequencies; a

recent Presidential decree has committed the Government to prompt frequen-

cy unification. This is desirable since, according to the 1969 master

plan, any further delay in frequency changeover would reduce by 2 to 2.5
percentage points per year the expected return on the investment, estima-
ted at 14 to 20 percent.

4.09 Other advantages similar to those of frequency unification
could be obtained from the interconnection of the major southern and north-

ern systems of Mexico. Moreover, because the peak power demand occurs
during December in the southern systems (Central, Oriental and Occidental),
while in the three northern systems the irrigation and air conditioning
loads put the annual peak in August-September, linking of the two groups

of systems would reduce the requirements for additional generating capa-
city. To date only the Occidental and Oriental systems have been connected;
this was implemented in 1969 through a permanent link which has enabled
the Occidental System to be supplied indirectly from the Malpaso plant.
One study that is contributing to long-term transmission planning is a
joint effort between CFE and the Bank's Development Research Center. This
study, based on computerized decision models, suggests that the relative
costs of transmission and generating capacity are such that it is optimal
to connect each system with at least one other as soon as possible and to
permit the northern and southern systems to interchange power during the
peak periods on each.
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V. FINANCIAL DEVELOPMENTS AND PROJECTIONS, JOINT FINANCING
AND TARIFFS

5.01 The Table II-B, on which most of this section relies, was
established on the basis of the appraisal reports for forecasts and on

various tables and documents provided by CFE for actual data. Due to the

traditional weakness of CFE's accounting and data collecting systems, in

particular on fixed assets capital costs, it was not possible to establish

the actual financing pattern of the pre-1958 period; moreover, data for

the 1958-1969 period still contain significant uncertainties, in particular

with respect to debt service obligations which should be taken as indicative.

5.02 CFE's expansion was originally financed largely from Federal
Government appropriations, the whole proceeds of the 10% Power Consumption
Tax on all sales of electricity in Mexico (see paragraph 1.01), and to a
small extent from loans; of the consolidated fund ofi the Comision in the
mid 1950s 70% came from Government appropriations, 21% from the electricity
tax, and the rest mainly from the Comision's profits. The long-term debt

which amounted then to one quarter of total capitalization consisted prin-
cipally of an ExIm Bank loan of US$20 million incurred in 1945 and the
first two IBRD loans. Even though provisions for depreciation made follow-
ing the legislation which has allowed only for "retirement and replacement
provisions" had been inadequate, the net operating revenues and profits of
the Comision had been very low up to that time, due to the inadequacy of
the tariff regulations and the lack of authority of the Tariff Commission.
The structure and basis of all public utility tariffs in Mexico, including
those of the Comision, were established by the Tariff Commission separate-
ly for each independent distribution system and for each particular ins-
tallation; on the rate base defined as the historical cost of investment
plus an allowance for working capital, the public utilities were allowed
by law to earn a rate of return supposed to be not less than the highest
rate for Government bonds. However, this return was in fact seldom earned
because CFE's accounting organization had not evaluated correctly the asset
rate base, because sales were overestimated and costs underestimated and,
above all, because of the authorities' unwillingness to adjust tariffs and
the complicated and time-consuming procedures of the Tariff Commission,
which delayed adjustments of rates for increases in the cost of labor and
fuel. As a result, the financial rate of return of Cy as a whole ranged
from 1.3 to 3.3% of the net fixed assets in operation-Y prior to 1957; the

1/ According to book values which were overestimating the net assets due
to insufficient depreciation provisions. After correction by applying
a 3% depreciation rate since 1950, net fixed assets and also net rev-
enues and rate of return are much smaller (Table I, lines 21, 23, 26).
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rate of return varied considerably among the various systems of CFE, from
0 in Northern System to about 7% in the Central and Oriental systems,
reaching 10% in the smaller North-West and North-East systems.

5.03 In 1957 CFE started to reorganize its financial and account-
ing procedures, following Bank suggestions; also a tariff increase of
about 38% was granted in January 1957 which allowed CFE to earn a return
of more than 5% in 1957-1959. Early in 1958 CFE reached agreements with
the private companies connected to its network about the use and the
price of bulk supply from its future power plants, and the Bank then
agreed to finance these power plants with Loan 194-ME. Covenants and
supplementary letters to the Loan Agreement expressed for the first time
the Bank's concern about CFE's tariffs and earnings (paragraph 2.05); it
was agreed by CFE and Nafinsa that CFE's smaller systems should be conso-
lidated into zones with uniform tariffs, that procedures for adjustment
of tariffs be improved to permit adjustments, that a 9% return be earned
on CFE's large systems, and that the financial and budgetary procedures of
CFE be reviewed with the advice of consultants. Tariffs were not raised
in 1959 to produce the 9% return, and, as a consequence, the Bank refused
to pursue talks initiated by CFE and the Mexican Government about further
lending. In late 1960 and early 1961 the Government approved certain in-
creases in CFE's tariffs which were still not sufficient to meet Bank re-
quirements; CFE's rate of return increased only slightly. Furthermore
these increases were mostly in CFE's wholesale tariffs to Mexlight,
worsening the latter's already difficult financial situation, because
adequate adjustment of itsretail tariffs was not granted.

5.04 With the nationalization of the power sector in 1960, the
previous tariff regulations, though not abolished, lost their former jus-
tification of controlling the profits of a private monopoly; a study
made in 1961 by a Governmental committee to determine the rate level
necessary to finance adequately the expansion program of the power sector
resulted in the establishment in January 1962 of new tariffs which met
the minimum conditions put by the Bank for further lending. These new
tariffs were set to achieve a 20% increase in revenues from sales and at
the same time they established a schedule of eleven classes of consumers
to be graudally introduced on a nationwide basis with full effect by 1964;
this tariff revision benefitted the distributing companies as well. The
new electric power ordinance also instructed the power entitites to charge
annual depreciation at a flat 2% rate which, thbugh on the low side, re-
presented a clear improvement over the previous "replacement and retire-
ment" practices which had resulted, in the case of CFE, in an accumulated
depreciation reserve equivalent at the end of 1961 to only 4% of the fixed
assets in operation.
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5.05 As a result of the tariff revision and the expected sales
growth allowed for by the large construction program to be undertaken by
CFE over 1962-1965, revenues of the Comision were projected to triple
from 1961 to 1965 and net operating income was supposed to increase 3.5
times (Table II-A.2). In order to improve CFE's performance under the
rate covenants and maintain its investment program in reasonable limits,
a rate covenant was introduced in Loan 316-ME which called for a minimum
contribution of 33% of construction expenditures, on a running four-year
average basis, from net internal cash generation plus the proceeds of the
power tax on all electricitiy sales in Mexico (whether or not sales of
CFE). The earnings picture deteriorated after 1962, due to the fact that
sales were lower than had been forecast in the tariff study of 1961 and
that operating costs increased substantially mainly as a result of much
larger depreciation allowances (see paragraph 5.15) made in accordance with
the new legislation. (Depreciation allowance in CFE increased from Ps. 24.7
million in 1961 to Ps. 78.4 million in 1962 and Ps. 198 million in 1965,
representing respectively 0.5, 1.5 and 1.6% of fixed assets in service.)
The financial return of CFE, including, in accordance with the procedures
used by the Bank since 1962, the whole proceeds of the Power Consumption
Tax, dropped from 11%, in 1961 to 6.4%, in 1964 and 1965. When the rate
covenant calling for a minimum contribution of 33% of construction expen-
ditures became operative at the end of 1964 CFE did not meet the require-
ments; over the four-year period 1961-1964, CFE's net internal cash gen-
eration plus the total proceeds of the power tax contributed 20.8% to the
total construction expenditures of CFE. The Mexican authorities took no
corrective steps, on the grounds that it was difficult to increase rates
in view of the prevailing overinvestment in the power sector. However,
because disbursements from Loan 436-ME were made conditional upon an in-
crease of gross tariffs (including the Power Consumption Tax) sufficient
to assure a return of 8% for the sector (see paragraph 2.08), the Govern-
ment did raise the Power Consumption Tax on industrial and commercial con-
sumers from 10 to 15 percent early in 1966. Because the largest growth
rates for sales after 1965 occurred precisely in the industrial sales, and
in residential sales which have been charged the highest tariffs (Table
II-A.2 and paragraph 5.14), CFE's financial position improved markedly
after 1965; its overall rate of return (including the proceeds of the tax)
rose from 6.4% in 1965 to 8% in 1966 and to more than 9% since Table II-A.2).
Correspondingly, the sector's overall rate of return increased from 6.6%
in 1965 to 8% in 1966, and to more than 9% in 1968-1969 (Table II-A.3),
meeting the 8% rate covenant set up in the 436-ME Loan Agreement.
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Financing of the Investment Programs -- and the Debt Service Problem

5.06 The year 1958 marked the beginning of a difficult period for
the Mexican Power Sector -in connection with the management and service
of its short- and medium-term debt. Loan 194-ME was made in 1958 to finan-
ce a first group of projects being the most urgent and already underway,
with the remaining projects of CFE's 1958-1962 investment program left
for financing by another Bank loan at a later date. The US$240 million
total cost of the 1958-1962 investment program was expected to be covered
by CFE's own resources to the extent of 20%, domestic public contribution
50%, and Bank loans 30%. Due to the traditional underestimation of
construction costs and the great expansion of CFE's construction program
cuased by its nation-wide responsibility for new generation, total cost
of the 1958-1962 investment program doubled relatively to forecast, amount-
ing to US$470 million. With the planned second loan from the Bank not
forthcoming because of the unsatisfactory tariff situation (paragraph
5.03), CFE obtained in 1959-1961 some large medium-term supplier credits,
totalling US$187.2 million, partly for equipment and partly for civil
works. Since CFE's net revenues did not provide the debt service cover-
age required under the Bank's 1958 loan agreement, these credits were in-
curred by Nafinsa on behalf of the Government for CFE. As a result,
domestic sources, consistingessentially in loans from local Banks, appro-
priations and the proceeds of the consumption tax, contributed 42% to
fixed investment under the 1958-1962 program while net internal cash
generation contributed only 8%; Bak loans contributed 11% and US$123
million from the supplier credits-1 contributed 26%. Moreover, the Comi-
sion had to resort during 1961 and 1962 to substantial short-term finan-
cing, mostly through bank loans and notes to contractors maturing in a
year or less, so that US$39 million (8% of total investment) were financed
at the expense of the "working capital" account (current liabilities).
(Table II-B.)

5.07 The plan made in connection with Loan 316-ME for financing
the completion of the 1962-1965 investment program established that the
estimated US$435 million total cost of the program would be financed 30%
from the Bank and 30% from the remaining part (US$132 million) of the
supplier credits incurred by Nafinsa, and 40% from domestic resources; in-
ternal cash generation and the Power Consumption Tax would cover 21% of
total requirements of funds, and local short-term borrowing and notes ex-
pected to provide US$21 million. Due to design changes and additions made

1/ These supplier credits, recorded in CFE's accounts as loans from
Nafinsa, are considered here as foreign funds.
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to CFE's program (introduction of the Malpaso plant and additional distri-
bution and rural electrification), purchases of other companies by CFE
(paragraph 1.05) and cost overruns on the projects, total requirements of
funds during 1962-1965, including US$38 million financial investments,
amounted to US$657 million, 1.5 times forecast. In addition to the US$132
million of supplier credits made available to CFE through Nafinsa, CFE
obtained in 1962-1964 additional supplier credits totalling US$23 million
and loans from foreign private banks totalling US$40 million; this borrow-
ing was mostly on medium-range terms and was made in a few instances with
Bank approval. Proceeds of a Mexican Government bond issue in Europe
which were transferred to CFE contributed US$26 million in 1965, and Bank
loans US$136 million as expected; as a result foreign borrowing financed
55% of total requirements.

5.08 By the end of 1964, CFE's total long and medium term debt
outstanding, excluding short-term debt due within one year, amounted to
42% of total capitalization, but of this debt 58% was medium term, invol-
ving large immediate obligations for amortization and interest. Moreover,
the current ratio of CFE (current assets divided by current liabilities)
was 0.7 as of December 1964, resulting from the short-term borrowing made
partly to finance capital expenditures. As a consequence, total debt ser-
vice in 1965 amounted to US$168 million, as compared to US$23 million in
1964 and US$18 million in 1962-1963, while gross internal cash generation
of CFE in 1965 was only US$79 million, including the Power Tax. Confron-
ted with this problem, CFE and the Mexican Government decided on concerted
efforts to improve the Comision's debt structure. In 1965 Nafinsa agreed
to the funding of US$112 million of the current portion of what it was
owed by CFE. As a result of the 1965 debt servicing arrangements, the
actual domestic contribution to the financing of the 1962-1965 investment
program accounted for 45% of total requirements of funds, CFE's own re-
sources (and the Power Consumption Tax) exceeding total debt service
slightly (by US$15.5 million!), Nafinsa loans and Government appropriations
and the private sector (mainly local banks) providing the bulk of the dom-
estic contribution.

5.09 The high debt service requirements had also represented a
formidable problem for the other entities of the Power Sector. Mexlight/
Centro had to resort in the early 1960s to medium-term supplier credits

1/ Table II-B shows net internal cash generation of US$51.2 million and
Power Consumption Tax receipt of US$76.1 million; however the US$111.8
million of debt refinanced by Nafinsa has to be deducted, leaving
US$15.5 million.
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and to medium and short-term debt refinancing by foreign banks; in 1964
its gross internal cash generation amounted to only 28% of its total debt
service. The current ratio for the sector was 0.62 by the end of 1964.
Loan 436-ME of 1965 was made by the Bank as a contribution to the efforts
made by Mexico to solve the financial problem which faced the whole power
sector during 1965-1966. First, construction expenditures and other in-
vestments were expected to amount still to US$308 million; second, total
debt service requirements were to amount to US$404 millionl/ during those
two years (excluding US$47 million debt incurred in 1965 and to be repaid
in 1966). Gross internal cash generation of the sector and the increased
power tax were to provide US$247 million. Bank loans, and various joint
loans to be obtained for a total of US$35 million fran probable foreign
suppliers of the sector under the joint financing scheme, were expected to
provide US$146 million; two supplier credits incurred by CFE with the
Bank's permission in 1964 were to provide US$21 million. Domestic con-
tributions from private and public sectors were expected to provide
US$72 million. In addition to the financing of its expansion, various
measures were planned by the power sector for refinancing of its debt:
Nafinsa was to refinance US$152 million, receipts from bond issues by the
Government in the U.S. and by CFE in Europe were expected to contribute
US$47.5 million, and CFE and Centro had obtained medium-term loans from
foreign banks totalling US$26 million, of which US$4.2million for debt service
and US$21.8 million for new investment. As in the previous cases, total
costs of investment (both fixed and financial) made by the sector during
1965-1966 were higher than forecast, amounting to US$346 million; gross
internal cash generation and the power tax totalling US$252 million were
insufficient to meet the US$377 million total debt service, which was
therefore further covered by US$143 million refinancing from Nafinsa and
by part of the proceeds of foreign bonds issued in 1965-1966 for a total
of US$60 million. Other domestic contributions from the private and pu-
blic sectors amounted to US$86 million, representing one fourth of total
investments. About 15 loans made by foreign banks in 1965-1966 on a
medium-term basis amounted to US$100 million, and supplier credits to
about US$24 million. Due to the difficulties encountered in the compli-
cated disbursement procedures set up under the joint financing scheme and
to the delays in arranging the joint loans (paragraph 5.13), the 436-ME
Bank loan contributed only US$57 million during 1965-1966 and disburse-
ments from joint loans, beginning only in 1967, contributed nothing.

1/ Table II-B shows debt service requirements of only US$200.1 million,
the portion expected to be covered from CFE's internal cash generation;
the remainder was to be refinanced as follows: US$152 million by Na-
finsa, US$47.5 million by foreign bond issues and US$4.2 million by
loans from foreign private banks.
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5.10 At the end of 1967, the long-term debt of the power sector,
of which 77% was owed to Nafinsa and IBRD, represented 45% of total capi-
talization. The current position of the sector had improved substantially
since the 1965 crisis, mainly due to the funding on a long-term basis by
Nafinsa and by proceeds of foreign bond issues in 1966 and 1967 of some of
the short-term credits and to the transformation of most of the balance of
the short-term credits into five-year commercial bank credits. The sector
owed more than US$100 million to 16 commercial banks at the end of 1967;
because of the high requirements for servicing these debts during 1968-
1969, arrangements were sought to have all maturities rolled over by for-
eign banks as they would become due. The 1968-1969 investment program of
the power sector, expected to cost about US$500 million, was planned to be
financed by net internal cash generation and Power Consumption Tax to the
extent of 43%; other domestic contributions were expected to contribute
15%. Total foreign borrowing was supposed to provide US$214 million (ex-
cluding US$67 million of commercial bank maturities to be rolled over), of
which US$170 million from IBRD, and US$15 million from foreign bond issues;
although CFE, up to the end of 1967, had been able to avail itself of only
US$7 million of joint loans arranged in conjunction with the previous
Loan 436-NE, it was planned, on the basis of a second meeting on joint
financing held in 1967, to have US$22 million of joint loans available
during 1968-1969. Total actual investments of the power sector during
the two-year period amounted to US$606 million;1 / due mainly to the incur-
rence by Centro of large short and medium-term debt without Bank approval,
the sector in 1969 had to face up to the fact that it was over-dependent
on five-year credits from commercial banks, and part of the debt service
during 1969-1970 had to be refinanced by Nafinsa on a long-term basis. As
a result of higher debt service (due partly to higher interest rates on
rolled over maturities) and the substantial increase in investment, net
internal cash generation and the power tax covered only 13% of total re-
quirements of funds; and other domestic sources, primarily loans from the
Government and others, contributed 19 percent. Foreign borrowing again
covered two-thirds of the financial requirements; foreign bonds issued by
the Government and CFE provided US$79 million and foreign private loans
mainly on a medium-term basis provided about US$217 million. Bank loans
supplied only US$93 million, due to the slow rate of disbursements caused
by the joint financing procedures; joint loans under 436-ME provided US$1.1
million in 1968 and those under the 544-NE Agreement provided US$11.4
million during 1968-1969, most of it in 1969.

1/ Including financial investments of about US$30 million by CFE.
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Financing of the Development of the Power Sector: Conclusion

5.11 The nationalization of the power sector and its formidable

expansion during the 1960s had imposed huge financial requirements on the

Government and foreign lenders. During the period 1960-1965 the lack of

cash generation within the sector resulting from the Government policy of

having low power rates, the substantial down payments attached to supplier

credits, the delays in obtaining Bank loans because of the failure to res-

pect rate covenants, the systematic cost overruns incurred on investment

programs because of changes in design and addition of facilities, the lack

of financial planning (1959-1961 operation) and the overinvestments made

on generating facilities led the power sector to incur, without the Bank's

consent and control, important amounts of short and medium-term debts

from suppliers of equipment and commercial banks in Mexico and abroad.

After 1965, revenues from the electricity sales were substantially incre-

ased (power tax, structure and growth of sales, see paragraph 5.05), so
that gross cash generation reached satisfactory levels; however the ser-

vice of the debt incurred previously became the major issue, wiping out

most of the cash generation and requiring large assistance from the Nation-

al Development Bank (Nafinsa) and from commercial banks to refinance part

of the debt; in the meanwhile, assistance from Bank loans became less

efficient due to the complex and time consuming disbursement procedures

of the joint financing schemes, which didnot bring the expected amounts

of funds in time. The "salvage" operation set up in 1965 to resolve the

short-term debt service problem brought only a temporary relief in the

financial difficulties of the sector, and the conversion of short-term

debt'into medium-term debt has placed the sector in the late 1960s and

early 1970s in similar, financial difficulties,! which are expected to

be solved by raising or maintaining tariffs above the levels sufficient

to meet the 8% minimum rate covenant and/or by Nafinsa refinancing of the

medium-term debt, the latter probably to the detriment of other sectors.

Joint Financing

5.12 Early in 1965, the initiative to set up a joint financing

scheme for the Mexican power sector was taken by the Bank in view of fav-

orable attitudes of various countries regarding Mexico's economic pros-

pects and creditworthiness. The Mexican authorities had been reluctant

1/ In 1970-1971, CFE's net internal cash generation covered less than
one percent of its investments.
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initially, fearing less favorable conditions than obtainable on supplier
credits and a gradual withdrawal of the Bank from Mexico. The Bank's main

reply and objective was that the joint financing arrangement would permit

it to lend larger amounts to other sectors which were in need of financial

support, that joint financing would increase the inflow of foreign capital
into Mexico, and that joint financing, by developing other sources of

funds, would increase Mexico's independence of the Bank. After a great
deal of time had been spent in working out the complicated arrangements,
it was finally agreed in 1966 that:

a) the equipment to be financed by the Bank and joint
loans would be procured as usual after international

competitive bidding open to all member countries, with
local manufacturers granted a preference margin not

exceeding 15%;

b) the Bank and the Governments of lending countries

would determine the contracts eligible for financing
by themselves;

c) the joint loans would be made by financing institutions
directly to the borrowers; and

d) orders won by a country offering joint financing would
be financed two-thirds by the Bank and one-third by
the supplying country.

The Bank moreover agreed to adjust the amortization schedule on its loan
so that the annual amounts required from the borrower to service the Bank
loan and the joint loans would not exceed those which would have been re-
quired had the entire amount been provided by the Bank loan. Arrangements
made under the joint financing schemes of Loans 544-ME (1968) and 659-ME
(1970) were on the whole similar to those above, with the exceptions that
(a) in both loans, the sharing formula would only apply to individual or-
ders for imported goods of at least US$200,000 aggregating at least US$1
million in any one supplying country, and (b) in Loan 659-ME, a 50-50
sharing formula was adopted in order to produce sufficient financing from
the supplying countries.

5.13 Results of these arrangements met the expectations to a cer-
tain extent. Jointly with Loan 436-ME, four countries had offered by the
end of 1967 loans totalling US$35 million, as expected, with reasonable
terms (5-3/4 to 6% interest, 10- to 14-year amortization periods); delays
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in the signing of these loans resulted from discussion over the desire of
some participating countries to have bidding restricted to those providing
financing (which the Bank refused), from legal difficulties and from un-
certainty about the type of equipment to be ordered. Also, there were de-
lays in procurement, and the procurement pattern by countries did not
match the credits available; for these reasons, and due to some countries
winning insufficient contracts, disbursements from the joint loans amounted
only to US$7 million in 1967 and US$1.1 million in 1968. The undisbursed
amounts from these loans and four other loans from other countries were
made available by early 1969 for the 1968-1969 investment program financed
by Loan 544-ME; terms were 5-k% to 7% interest with 9 to 12 years for amor-
tization periods. Most of the joint loans were expected in 1968 to be
disbursed during 1968 and 1969; for reasons similar to those under the pre-
vious financing scheme, disbursements from joint loans were delayed, as
indicated in the following table:

Petformance of the Joint Financing Schemes

Original
Date of Amount Disbursements (US$ mln)
Agreement US$ mln. 1966 1967 1968 1969 1970

Loan 436-ME:

Forecast Early 1966 35 35 - - - -
Actual 1966 thru 1967 35 - 7.0. 1.1 - -

Loan 544-ME:

Forecast Mid 1968 22.3 - - 15 5.4 1.9
Actual 1968 thru 1969 30-50 - - 0.8 10.6 10.4

Performance improved substantially with the second schemes, at least with
regard to the amounts made available to Mexico. Simpler procedures, if they
could have been developed without proving unacceptable to the participating
countries, might have reduced the delays in disbursements and helped the
power sector to reduce its incurrence of medium-term debt, the service of
which may be difficult and require further Bank assistance in the coming
years; as a matter of fact CFE hopes that Bank loans of US$125-150 million
each would be available every two years after 1972. Moreover, the share
of power in the Bank lending program for Mexico has not decreased since
1966; through FY1965, this share had been 54%, and during the last five
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fiscal years (1966-1970) it increased to 64%. On the other hand, access

of Mexico to the foreign capital market has widened, since foreign bond

issues in the U.S. and Europe for power have averaged about US$15 million

annually over 1966-1970 and loans from commercial banks have represented

an increasingly substantial part of the foreign borrowing by the sector.

National Power Tariffs

5.14 Before 1962, power tariffs used to be established separately
for each independent distribution system on the basis of the historical
costs of investments, so that tariffs and returns varied substantially
between different parts of the country. The present 11 schedules for the
various consumer classes, introduced in 1962, have provided uniform rates
for each consumer category throughout the country since 1964, regardless
of the actual cost of supplying energy in the still separate power sys-
tems. When all systems are interconnected, the present uniformity of
tariffs will be justified. Since 1962, revenue per kwh from the various
consumer categories and the national distribution of sales by categories
have both been rather stable. The most important change in the structure
of tariffs in recent years was the 1966 increase in industrial rates as a
result of raising the Power Consumption Tax for industrial consumers from
10% to 15%. The following table shows the national breakdown of sales
and average prices to final consumers for the whole power sector:

Power Sector: Distribution of Sales, and Revenue/kwh Sold
(including Power Consumption Tax; in US$ equiv.)

1962 1966 1970
Sales Revenue Sales Revenue Sales Revenue

% US0 % USP 7 USC

Residential 16 3.6 17 3.8 17 3.8
Comercial 17 3.6 16 3.8 14 3.8
Industrial 49 1.6 51 1.7 54 1.6
Agriculture 7 1.3 7 1.3 6 1.4
Others 11 1.1 9 1.2 9 1.2

Total 100 2.2 100 2.3 100 2.2

A rough analysis by the Bank of the national rate structure has shown that
the tariffs for the main categories (residential, commercial, and indus-
trial) have been in reasonable balance with one another, but that some in-
centive might be given for commercial consumers to use more electricity off
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peak and that agriculture and "others" carry a large subsidy from other
rate classes and industry a small one, as indicated in the following
table:

1970 Ratio
Daily Load Overall Margino1 of Average

Class Factor Cost Ratio Revenue/kwh

Residential 30 Base Base
Commercial 40 0.84 1.00
Industry 60 0.57 0.42
Agriculture )
Others 30 1.00 0.34

5.15 The above pattern and the low average level of tariffs are
indicative of the Government's continuing policy to favor industrial dev-
elopment, and agriculture and rural electrification to a lesser extent
(paragraph 3.11). CFE has been an important tool in the implementation
of this policy, by providing directly or through its bulk supplies to
distributors large amounts of power at low prices; the average revenue
per kwh sold by CFE (including the Power Consumption Tax), levelled at
about US 0.9 in the late 1950s and increased afterwards from US l.3 in
1961 to US4J.8 in 1970. This relatively low pricing was possible mainly
because of relatively low costs. CFE's average cost per kwh sold (ex-
cluding direct taxation) averaged only USc0.6 during the 1950s and incre-
ased slightly from USo0.7 to USl.l over the 1961-1970 period. The par-
ticularly low unit cost during the 1950s was partly the result of the
very small provisions made by CFE for depreciation (paragraph 5.02).
The fact that unit costs remained rather low during the 1960s is the re-
sult partly of the relatively low fuel costs charged by PENEX to CFE and
of still low depreciation charges. Fuel has been priced to CFE at an
average of about USO30/million BTU (including transportation to plants);
in accordance with the new electricity legislation of 1962 CFE began to
charge 2 percent straight line depreciation annually. The following table,
showing the trends in the unit costs, indicates that the increase in unit
costs after 1961 has been primarily due to the higher depreciation charges
after 1962 and to the increasing distribution responsbilities of CFE as
of 1967:



- 42 -

CFE: Structure of Average Unit Costs
(Mexican centavos per kwh sold)

1953 1957 1961 1962 1964 1967 1969 1970

Fuel 2.2 1.9 2.3 2.3 2.5 2.6

Purchase of energy 0.9 0.9 0.8 0.7 0.6 0.4

Administration,
Salaries and others _ _ 5.4 5.6 5.6 8.0 7.8 7.9

Operating Cost/kwh 4.6 7.2 8.5 8.4 8.7 11.0 10.9 10.9

Depreciation 0.3 0.6 0.6 1.6 2.3 2.5 2.7 2.7

Total Cost/kwh (Mexo) 4.9 7.8 9.1 10.0 11.0 13.5 13.6 13.6

Total Cost/kwh (US<) 0.6 0.6 0.7 0.8 0.9 1.1 1.1 1.1

CFE, which was supposed in accordance with the recommendations of Loans
436-ME and 544-ME to base its depreciation charge on the useful lives of
its assets, adjusted its accumulated depreciation reserves in 1965-1968
by a retroactive application of the 2% rate against an equal reduction in
equity, with the consent of the Government, which has owned most of the
equity. The 2% depreciation rate, though acceptable, is still somewhat
low; had a 3% depreciation rate been applied since 1950, the resulting
costs would have led to much smaller net revenues and rates of return
(Table I, lines 21 and 26), and to the necessity to charge higher tar-
iffs. However, with a 3% depreciation rate and the current tariffs, the
rate of return would presently remain in the region of 8-9%.
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VI. MANAGEMENT AND INSTITUTIONAL DEVELOPMENT

6.01 With its increasing responsibilities for the supply of power
in Mexico and in financial and investment planning for the whole power
sector, CFE had over the course of time to convert and expand its adminis-
tration and management from that of an ordinary public utility to that of
a nation-wide authority. In the early 1950s the staff of CFE had a com-
paratively short experience in the design, execution and operation of
power projects; there was also a need for better coordination between the
Department of Operations and the Financial Department in investment plan-
ning. Important reforms were needed in the accounting and budgetary pro-
cedures of CFE and were suggested by the Bank, in particular establishing
standardization of inventory control and recording methods, adequate de-
preciation provisions, and improved accounting and better procedures for
costing of assets (paragraph 5.02).

6.02 In the mid 1950s eight regional divisions of CFE were created
to operate as autonomous bodies. Regional operations have been handled
efficiently with adequate staff, but overlapping responsibilities for
construction works between the divisions and the Head Office led to delays
in the implementation of projects and there was some lack of coordination
between long-term planning of the Head Office and the short-term oper-
ations of the divisions. When appraising the 1958 Loan 194-ME, the Bank
recognized that the organizational structure of CFE, while not perfect,
had been soundly conceived, especially with the decentralization of its
operational functions, and that its top staff had been on the whole com-
petent. CFE's engineering staff, however, appeared short of intermediate
level personnel for both engineering and supervision, and some steps were
taken by CFE to correct this shortcoming, especially through the employ-
ment of Mexican consultants. Moreover, because the number of outages in
some of CFE's then recent plants had been rather high, CFE initiated, at
the Bank's recommendation (Table IV), a review of its operations and
maintenance manuals and procedures and established a permanent program for
the training of plant operators, especially for diesel plants. Accounting
and financial methods and procedures had suffered from inconsistencies and
many duplications as well as from deficient organization and supervision,
and the financial planning and long range forecasting of revenues and ex-
penditures was inadequate; at the Bank's recommendation, CFE management
started introducing budget control, check of regional divisions' transactions
and auditing of the divisions by outside auditors; finally CFE, in consul-
tation with the Bank, selected and retained in 1959 a consulting firm to
review its more important financial and budgetary procedures and to recom-
mend changes in its decentralized organization, administrative procedures,
internal financial controls, and preparation of annual and long-range budgets.
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6.03 The recommendations of the management consultant's report
issued in 1961 were agreed upon by the Bank and CFE, and in 1962 the
latter retained the same firm for assistance in the implementation of
some of its recommendations. In addition, under a covenant in the 1962
Loan Agreement, CFE's accounts began in 1963 to be audited by indepen-
dent outside auditors from the Secretaria del Patrimonio Nacional. On
the other hand, CFE's financial and investment planning methods still
needed improvement in 1962, as well as the engineering and designs of
projects, which had so far been prepared by CFE's own staff. The Bank
also realized that the covenants of the past Bank loans to CFE had been
largely confined to the financial aspects of tariff levels and debt limi-
tation and had in a sense neglected other important and lasting factors
affecting CFE's results, such as the financing and economy of its invest-
ments and the efficiency of its operations; it became clear to the Bank
that to financial covenants should be attached in its new loans a series
of specific conditions aimed directly at improving CFE's investment plan-
ning and operational efficiency. A large number of covenants and supple-
mentary letters were included in the agreements reached for Loan 316-ME
of 1962, covering the improvements to be introduced in planning methods
(paragraph 2.07 and Table IV), the engagement by CFE of consultants for
review of the investment program and its financing and of the designs of
all important plants and for supervision of acceptance testing of all
major equipment, and the establishment of an adequate training program
for the operating staff of all new plants.

6.04 A start on the reorganization of CFE was made during 1962-
1965 by making the controller, the heads of the construction department
and of a new supply department (to coordinate all purchasing and ware-
housing) Department Directors. However, it became apparent in 1965 that
CFE as the leader of the industry had been operating with an organization-
al structure inadequate for existing needs, let alone for the future when
other enterprises would merge with CFE; the rapid growth of the previous
years had not permitted enough effort to be given to making the organiza-
tional modification necessary to obtain greater operating efficiency.
Because too much direct responsibility for daily operations had been placed
on the Director General, the latter did not have sufficient time to devote
to policy-making for the sector, and CFE's organization needed strength-
ening, particularly by delegation of authority at the upper levels. At
the technical levels, much improvement was needed in coordination of oper-
ations among the major interconnected entities of the sector; centralized
load dispatch had been set up in four systems only and it appeared neces-
sary to establish such dispatch controls in each system in order to mini-
mize spillage of water from the hydro-plants and to operate the systems
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in the most economical manner by integrated scheduling of all plants.
Operating costs were to be reduced by eliminating duplication of jobs,
particularly between IEMSA and CFE in the divisions and systems where
they had overlapped; during negotiations for Loan 436-ME, CFE submitted
a memorandum on administrative policy to achieve cost reductions in the
sector so that return covenants would be met with minimum tariff in-
creases; cost reduction was to be achieved through the elimination or
retraining of surplus staff, the merging of smaller companies into CFE,
the introduction of automation in the generating plants, and improvement
of preventive maintenance.

6.05 Financial planning, management and procedures have remained
weak; the important consequences for debt servicing requirements of the
large amounts of short and medium term debt incurred in the early and
middle 1960s have apparently not been foreseen, and the annual external
audits have been of limited effectiveness in this respect. The sector's
arrangements for engineering and design of plants improved substantially
after 1965 and have now led to a satisfactory situation. CFE's and Cen-
tro's engineering staff is carrying out the design of the small generating
plants and transmission facilities and the distribution expansion. For
the major new steam plants and transmission lines, CFE has engaged sev-
eral consulting engineering firms to perform the designand supervise the
construction. An International Board of Consultants which had been
appointed in the early 1960s by the Bank to review Bank-financed thin
arch dams has been retained by CFE and has continued to review the design
and construction of major hydro projects. CFE has initiatied since 1963
a program of acceptance testing of new generating units. The procedure
established since 1963 of annual revisions of CFE's investment programs
by its general consultants (SOFRELEC), followed by Bank reviews, has been
satisfactory to the Bank, and CFE has recognized the need to continue the
annual revisions; this procedure however may need changes since it did
not prevent CFE from some overinvestment in several systems (paragraph
4.07). Some improvements have been made in the control of construction
costs, which have invariably overrun the estimates. The progressive in-
troduction since 1965 of computerized methods for inventory control,
procurement planning and construction cost control, together with the use
of more sophisticated methods in establishing the sector's development
program and financing, are expected to improve financial planning and the
accuracy of future investment costs estimates; improvements in the data
collecting system, which had been neglected, are being achieved and will
contribute to the successful use of the computerized methods.

6.06 The top management problems have been partly solved through
the increasing integration of the power sector and of its operations.
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The absorption of IEMSA and 17 affiliates within CFE in 1967 through
agreements reached with the labor unions, and the unity of direction of
the remaining two power entities through the common members of CFE's
and Centro's Boards have simplified and facilitated the policy-making
for power; in 1969 CFE was given responsibility for management of all
the debt and funds of the sector. On the negative side, however, major
efforts are still required at the central echelon to coordinate CFE's
departments, to set up sound financial accounting, reporting and plan-
ning necessary to fulfill effectively this responsibility, and to in-
tegrate efficiently the affiliates recently absorbed. Moreover, the
cooperation of CFE and Centro was very disappointing during 1965-1969
with regard to the vital issue of frequency unification, to which Cen-
tro's former president and certain political leaders had been opposed;
the installation in 1967 of a load dispatch center in the Central system
linking Centro's network to CFE's 50 cycle plants and the appointment in
1970 of CFE's Director General to the direction of Centro have reinfor-
ced CFE's control on Centro's operations and opened the way to the im-
plementation of the frequency change-over in the coming years.

6.07 Partial and temporary improvements which were achieved in
CFE's past financial performance, generally at the recommendation of the
Bank, are reflected by the records. The financial rate of return of CFE
on its average net fixed assets in service, after declining during the
mid 1950s, recovered during the period 1958-1962 and after 1966, with the
tariff increase granted by the Government authorities at the Bank's in-
sistence; after 8 years of Bank action the rate of return for CFE and the
power sector as a whole (including revenue fram the Power Consumption Taxes)
has eventually met the rate covenants required by the Bank for the earnings
of the power sector. CFE's Debt/Equity ratio has always been kept beneath
the 55/45 level, due mainly to the large appropriations made by the Gov-
ernment towards the entity's equity. The financial indicators have re-
flected the continuous lack of cash generation within CFE and the related
debt service problems; the self-financing rate and the debt service cov-
erage (excluding the proceeds from the Power Consumption Tax) never ex-
ceeded 13% and 1.9 respectively, and indicated in 1965 and 1970 an insu-
fficient amount of cash generation to service the debt. The low level of
the current ratio after 1960 has resulted from an exceedingly large re-
course to short-term debt to finance construction expenditure. These in-
dicators would not favor CFE when comparing it to other entities run on
a strictly commercial basis, but CFE's financial situation has never been
really critical since it has always been supported financially by the
Government, which was in turn committed to such support by its policy on
power supply.
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6.08 On the technical side, performance seems to have been
adequate; transmission and distribution losses never exceeded 4% of
generation sent out when CFE was primarily a bulk supplier, and have
risen to above 10% since 1967 when CFE became also a distributor by
absorbing its 18 distributing affiliates. The global productivity of
CFE's labor, measured by the average annual energy sales per employee,
increased at an average rate of 4.8% p.a. over the period 1955-1966,
and after a decline in 1967 resulting from the increased distribution
responsibilities has risen to 1,086 Mwh per employee, which is a rela-
tively high level. Another indicator, the number of customers per
employee, increased at 5.7% p.a. on average over 1955-1966 and, after
a 50% increase in 1967, has reached the level of 207 customers/employee
in 1970.
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VII. CONCLUSION

7.01 In 1950, agriculture and industry each accounted for about
one-fifth of the GDP of Mexico while population growth was averaging 3%
per annum. The Mexican Government based part of its strategy for econ-
omic development on a sustained growth of industry to support the rapid-
ly increasing population and improve its welfare. A prerequisite to the
development of industry was felt to be ample and reliable supply of
electricity at low cost by an entity capable of contributing fully to the
Government's objective and of making the most efficient use of the na-
tural resources of the country. The early 1950s marked the beginning of
a rapid growth of the Comision Federal de Electricidad which was an
appropriate tool for achieving the targets set for the power sector and
which therefore received increasing attention and investments from the
Government and the Bank. The electricity supply industry which was con-
tributing 0.5% to GDPin 1950 received during the 1950s between 2% and 4%
of the total gross fixed capital formation in the country; while the GDP
was increasing by 5.6% p.a. on average, the power contribution to it
grew by 12.5% p.a. during 1950-1960, so that its share by 1960 had doubled.
More than half of electricity sales have been to the industrial sector,
which grew by 6.3% p.a. on average during the first decade, and accele-
rated its growth afterwards to 9.2% p.a. on average during 1960-1970.
The importance of utility power supply for industrial development is re-
flected by the fact that the elasticity of industrial sales of electri-
city to value added in manufacturing industry has been very high -- about
1.45 -- since 1962.

7.02 Two distinct periods emerge in the past history of CFE and
its relations with the Bank. Before 1960, CFE grew very rapidly, mainly
on the basis of hydroelectric development and it operated primarily as a
supplier of bulk power to the other distributing companies in Mexico;
the Bank's action consisted mainly in financing a large number of selected
projects without interfering substantially with the internal management
of CFE or with Government power policy. The period 1960-1970 has seen
the progressive building and consolidation of CFE into the leading power
supplier and distributor and the responsible authority in the power sector
nationally. This followed from nationalization of the whole sector and
the Government's decision to give CFE full responsibility for planning
and construction of all new generating capacity, and for the financial
management of the sector, through the absorption of other companies and
control of Mexlight/Centro. Recognition by the Bank of this structural
change has materialized with the introduction of "program" lending, in a
first phase to CFE and in a second phase to the whole sector, through CFE.
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In view of CFE's large financial requirements, the Bank began to devote

more attention to the financial and management aspects of the entity, pri-
marily through a large set of covenants and supplementary letters attached

to the Loan Agreements. Covenants and supplementary letters dealing with

non-financial aspects, such as the use of consultants and improvement of

planning, budgeting and training, were generally respected, sometimes with

delays; delays on frequency unification and interconnection, which have

been actively pursued since 1962 but are only now about to be accomplished,
have been considerable. The financial covenants were respected only after
1965; the Mexican authorities, anxious to serve satisfactorily a rapidly
increasing demand from all consumers, preferred to make a full use, even
at a high financial cost, of all available sources of funds to build up a
generating capacity as large as possible, and by-passed through a series
of parallel channels under their control the Bank's financial covenants
which seem to have been poorly fitted to an entity of CFE's constitutional
position and policies.

7.03 With the-absorption in the late 1960s of the excessive capa-
city which had developed previously, CFE is still engaged in a large con-
struction program involving the installation and ongoing construction

during 1970-1971 of 3,910 MW generating capacity and of 8,850 km of trans-
mission lines. Future investment programs of the power sector will pro-
bably be of similar or larger size; in particular they will involve, as
scheduled presently by CFE, the complete interconnection of all the major

and smaller systems during the period 1971-1974 and the installation of
nuclear plants. Financing of future investment programs is expected by

CFE to come from Government appropriations, Nafinsa loans, and foreign
borrowing. The partial success of the previous- joint financing schemes
has helped somewhat to open the way for CFE to the foreign capital market,
with encouraging prospects; because Mexico is close to exhausting its
supply of low-cost hydro sites, buyers' credits are expected to contribute
proportionately more than in the past to the foreign exchange costs of the
predominantly thermal future investment programs and of the nuclear plants;
reliance on the Bank is not expected by CFE to decrease (see paragraph 5.13).

7.04 Some important economic aspects of the Bank's contribution to
the past development of the Mexican power sector and to the broad benefits
derived from such a development could not be investigated within the limit-
ed scope of this review. A complete evaluation of this contribution and
of its effects would require in particular that the following points be
further studied: social and economic benefits and costs of rural electri-
fication (which has accounted for a significant share of CFE expenditures
during the last 10 years), income distribution and efficiency aspects of
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power tariffs in Mexico, regional features of the development of the

power industry, the impact of past Bank loans on the development of the

Mexican electrical equipment industry through financing the local pur-
chases of such equipment, and the balance of public investment among the
various economic sectors and their fiscal aspects. In connection with

the last topic the question arises whether the heavy financing of power

development through Government appropriations and Nafinsa loans has been

to the detriment of other sectors and/or public services, in the sense

that opportunities in the latter offering high social and economic return

had to be left unfulfilled as a result of heavy expenditure on power.
These questions would merit attention in further work.
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TABLE I

MEXICO - COMISION FEDERAL DE ELECTRICIDAD
Average Annual Increase Rate (%)

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1966 .1969 i970 1950/60 160/70 1950/70

OPERATIONS
1. Installed Capacity of CFE

Hydro MW 94 164 164 175 252 358 359 506 516 641 727 734 901 953 1,198 1,608 1,941 2,198 2,196 2,917 2,925 22.7 14.9 18.7
Thermal MW 53 80 115 156 183 196 211 224 255 251 297 340 424 953 1,109 1,186 1,184 1,540 1,610 1,715 2,030 18.3 21.2 20.0
Diesel MW 20 41 43 44 44 49 62 72 97 84 78 101 111 136 168 178 178 237 323 359 456 114.6 19.3 16.9
Total MW 167 285 322 375 479 603 632 802 868 976 1,102 1,175 1,436 2,042 2,475 2,972 3,303 3,975 4,129 4,991 ,W 20.8 17.2 19.0

of which at 50 Nz MW 78 123 123 123 173 217 217 352 352 352 352 352 456 710 710 1,070 1,410 1,410 1,410 1,410 1,560
Total as % in countrya/ % 13.5 19.8 20.5 22.0 25.9 31.3 30.5 35.3 33.9 35.6 36.5 35.9 40.3 48.1 50.6 56.0 57.9 68.5 64.7 72.4 72.0

2. Installed Capacity in Contry MW 1,960 2,090 2,310 2,435 2,720 3,370 4,010 4,480 4,790 4,880 5,370 5,790 6,290 10.5
3. Peak Demand in Country / MW 1,550 1,680 1,840 2,010 2,170 2,400 2,700 2,950 3,230 3,530 3,870 4,450 5,010 10.5
4. Gross Reserves in Country (2-3) MW 410 410 470 425 550 970 1,310 1,530 1,560 1,350 1,500 1,340 1,280 10.5
5. Gross Reserves as 7 of Peak Demand % 26 24 26 21 25 40 49 52 48 38 39 30 26
6. Gross Generation of CFE 438 750 1,088 1,422 1,502 2,025 2,592 2,851 3,391 4,149 4,228 4,196 5,119 6,281 8,640 10,380 11,902 15,810 17,923 20,095 22,91 25.4 18.14 22.2
7. Generation Sent-Out 417 724 1,048 1,369 1,435 1,951 2,507 2,762 3,283 4,046 4,123 4,075 4,965 6,128 8,430 10,126 11,612 15,324 17,395 19,943 22,647
8. Total Sales of CFE Gwh 388 525 996 1,341 1,401 1,896 2,418 2,694 3,154 3,961 4,065 3,962 4,828 6,023 8,173 9,800 11,177 13,990 15,899 17,857 20,095 26.7 17.8 22.0

of which: to direct consumers % 6 11 11 13 16 17 18 22 21 21 25 30 28 34 31 30 30 63 62 67 67
to other utilities (bulk) % 94 89 89 87 84 83 82 78 79 79 75 70 72 66 69 70 70 37 38 33 33

9. Customers of CFE 000's 42 82 99 115 118 177 232 278 331 386 455 527 669 810 930 1,019 1,100 2,557 2,808 3,363 3,322 26.9 23.7 25.3
10. Number of Employees no. n.a. n.a. 3,045 3,675 4,050 4,770 4,970 5,620 7,510 8,359 8,069 9,196 9,606 10,266 16,880 16,920 17,945 13,500 13.0 12.6 12.

FI01ANCE6 22 k/FINANCES a! Ps. min 28.7 37.3 65.5 79.9 105.7 158.4 208.5 319.4 389.8 420.6 552.2 665.9 852.4 1,109.5 1,413.0 1,665.3 1,979.3 3,273.5 3,516.0 4,017.4 4,486.4 32.2 k/ 23.311. Sales Revenues a/
12. Operating Costs (non corrected)' Ps. min 18.0 31.1 48.4 66.5 86.2 114.0 148.6 211.4 256.5 296.7 328.9 359.0 485.6 684.5 902.7 983.4 1,115.4 1,896.4 1,987.8 2,430.5 2,737.0 33.8 23.6 28.6
13. Average Revenue/Kwh Sold Ps C 7.40 7.1 6.6 5.9 7.5 8.3 8.6 11.8 12.3 10.6 13.6 16.8 17.6 18.4 17.3 17.0 17.7 23.4 22.1 22.5 22.3 4.5 5 5.1
14. Average Cost/Kwh Sold Ps C 4.6 5.9 4.9 4.9 6.1 6.0 6.1 7.8 8.1 7.5 8.1 9.1 10.0 11.4 11.0 10.0 10.0 13.5 12.5 13.6. 13.6 5.8 5.3 5.6
15. Exchange Rate US$ I = Mex. Ps. 8.65 8.65 8.65 8.65 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
16. Average Revenue/Kwh Sold US C 0.86 0.82 0.76 0.69 0.60 0.67 0.69 0.95 0.99 0.85 1.09 1.34 1.41 1.47 -1.38 1.36 1.42 1.87 1.77 1.80 1.79 0-7 k 5.1 _
17. Average Cost/Kwh Sold US C 0.54 0.68 0.56 0.57 0.49 0.48 0.49 0.63 0.65 0.60 0.65 0.72 0.80 0.91 0.88 0.80 0.80 1.08 1.0 1.10 1.09 1.9 5.3 3.6
18. Net Revenues (11-12) Ps. mln 10.7 6.2 17.1 13.4 19.5 44.4 59.9 108.0 133.3 123.9 223.3 306.9 366.8 425.0 510.3 681.9 863.9 1,377.1 1,528.2 1,586.9 1 7149.4 29.4 22.8
19. Gross Fixed Investments Pa. mln n.a. n.a. 474.0 600.0 973.0 1,314.4 2,361.2 2,225.7 2,013.5 1,139.7 1,096.6 1,970.1 2,518.8 2,924.2 3,719.2 14.4
20. Av. Net Fixed Assets in Service Pa. mln 235.5 286.5 460.0 710.5 964.8 1,348.2 1,643.8 1,860.0 2,159.8 2,600.0 3,084.4 3,561.0 4,483.6 6,256.2 9,335.6 11,199.0 11,578.1 13,531.2 15,050.9 16,776.2 19,579.6 29.3 20.3 24.8
21. Operating Costs (corrected for de reciation)- Pg. min 23.6 37.4 60.2 83.7 111.5 149.8 184.9 257.2 308.0 363.9 416.0 454.7 566.9 804.7 1,064.2 1,150.2 1,270.3 2,086.8 2,170.9 2,626.6 2,970.1 33.2 21.8 27.4
22. Average Cost/Kwh Sold (Corrected)t/ US c 0.70 0.82 0.70 0.72 0.64 0.63 0.61 0.76 0.78 0.74 0.82 0.92 0.94 1.07 1.04 0.94 0.91 1.19 1.09 1.18 1.18 1.6 3.7 2.7
23. Av. Net Fixed Assets (Corrected)f/ Ps. min 189.1 217.3 356.6 566.9 792.1 1,117.3 1,373.8 1,633.1 1,945.4 2,326.2 2,830.6 3,225.5 3,959.8 5,636.4 8,559.0 10,242.2 10,478.0 12,258.5 13,591.5 15,179.1 17,798.5 31

.lk/ 20.2 25.5k/
24. Net Revenues (Corrected)r/ Ps. mln 5.2 (-0.1) 5.3 (-3.8) (-5.8) 8.6 23.6 62.2 81.6 56.6 136.2 211.2 285.5 304.8 348.8 515.1 709.0 1,186.8 1,345.1 1,390.8 1,516.4 26.5- 27.2

MANAGEMENT INDICATORS
25. Rate of Return (Non corrected) % 4.5 2.2 3.7 1.9 2.0 3.3 3.6 5.8 6.2 4.8 7.2 8.6 8.2 6.8 5.5 6.1 7.5 10.2 10.2 9.5 8.9
26. Rate of Return (After corr2tion) % 2.8 0 1.5 ( ) ( ) 0.8 1.7 3.8 4.2 2.4 4.8 6.5 7.2 5.4 4.1 5.0 6.8 9.7 9.9 9.2 8.5
27. Financial Rate of Re rn 9 % 3.8 1.3 3.0 1.3 1.6 2.8 3.1 5.3 6.1 5.3 4.7 6.2 5.7 4.5 3.7 3.9 4.9 7.1 6.5 6.8 6.5
28. Self-financing Rate - . % n.a. n.a. n.a. - - ... - ... 7.4 7.3 7.7 12.2 7.9 9.8 10.2 - 2.8 3.5 5.6 8.5 -
29. Debt-Service Coverage Times n.a. n.a. n.a. 0.32 0.40 1.04 0.76 1.03 1.32 1.42 1.53 1.86 1.44 1.81 1.86 0.30 1.02 1.09 1.11 1.19 0.99
30. Debt/Equity Ratio ./. 37/63 30/70 30/70 27/73 30/70 28/72 27/73 24/76 24/76 24/76 22/78 25/75 35/65 36/64 42/58 40/60 43/57 51/49 52/48 51/48 53/47
31. Energy Sales per Employee MWH n.a. o.a. n.a. n.a. n.a. 623 658 665 661 792 723 527 577 746 889 1,020 1,089 829 940 995 1,086 3.0 - 4.1 3.8 -
32. Distribution Losses % 7.0 27.5 5.0 2.0 2.4 2.8 3.6 2.5 3.9 2.1 1.4 2.8 2.7 1.7 3.0 3.2 3.7 8.7 8.6 10.4 11.2

33. CFE Investments in Distribution
as % of Total gvestments % n.a. n.a. 15.0 5.4 20.6 9.9 26.6 10.2 1.5 8.7 33.7 19.7 29.8

34. Current Ratio- NO. n.a. n.a. n.e. 3.3 3.1 2.3 2.9 n.a. n.a. 3.7 1.8 1.03 n.a. 0.78 0.66 0.86 2.4 1.7 1.29 n.a. n.a.
POWER AND ECONOMIC DEVELOPMENTS

35. Average Revenue of Power Sector/kwh Sold(incl. Power USC 2.21 2.25 2.31 2.31 2.36 2.7 22.2436. Average Cost of Power Sector/kwh Sold Tax) USC 10 1.60 1.53 1.51 7
37. Self-financing Rate of Power Sector ) ) ( ) 6 17.9 5.0
38. Consumers of Power Sector '000s 2450 2743 3032 3278 3541 3823 4163 4706 5370 10.239. Total G.D.P. 1960 Ps. min 86,973 93,034 96,095 100,866 106,118 114,049 120,432 129,250 134,654 139,979 150,111 157,931 165,310 178,516 199,390 212,320 227,037 241,272 260,901 277,400 298 700 5.6 7.1 6.440. G.O.P. from electricity 1960 Ps. mln 462 547 622 679 752 845 994 1,089 1,210 1,384 1,502 1,609 1,753 2,170 2,529 2,769 3,157 3,533 4,228 4,812 5,3l 12.5 13.5 13.041. Ind. G.D.P. 1960 Ps. mIn 16,526 17,509 18,589 18,905 20,313 22,268 22,169 25,391 26,041 28,792 30,394 32,092 33,643 36,996 43,416 47,530 52,147 55,874 61,869 67,099 7375 63 .
42. %-D.P. from Electrical Manufacturing Equipment 1960 Ps. min 362 394 396 409 434 545 627 754 736 853 896 1,057 1,068 1,262 1,745 1,954 2,313 2,248 n7e. na n e 9.5 3.4.7
43. G.D.P. Agriculture 1960 Ps. min 15,442 15,768 15,814 16,819 18,861 20,163 20,222 21,546 22,806 22,501 23,970 24,416 25,339 26,663 28,669 30,222 30,740 31,583 32,558 32,912 3 .5 3.8
44. Total Gross Fixed Capital Formation 1960 Ps. mln 13,572 17,731 18,329 16,263 17,444 18,903 22,285 23,455 22,271 22,788 25,507 26,854 26,887 30,424 37,041 38,585 43,143 48,710 n.e. n 4.1
45. .7.C.F. in Electricity 1960 Ps. mln 1,305 712 320 580 630 575 344 324 506 729 1,343 2,342 1,906 1,557 1,598 1,296 2,336 2,333 n.a. n.a. n.a.46. end. G.F.C.F. 1960 Ps. mln 3,852 5,651 5,652 5,364 4,956 6,619 7,559 7,336 7,133 7,329 6,370 7,622 8,912 9,389 12,444 14,702 15,838 15,795 n.a. n.a. n.e.47. G.F.C.F. in Agriculture 1960 Ps. mln 1,420 1,787 1,842 1,811 1,817 2,150 1,475 2,532 2,119 2,286 2,454 2,911 2,279 2,786 2,881 2,483 2 559 2 998 n.a. n.e. r.a.
48. G.D.P. from Electricity as % of Total G.D.P. % 0.53 0.59 0.65 o.67 0.71 0.74 0.83 0.84 0.90 0.99 1.00 1.02 1.06 1.22 1.22 1.30 1.39 K4g6  1.52 1.74 1.7949. G.D.P. from Agriculture as 2 of " " % 17.76 16495 16.46 16.68 17.77 17.68 16.79 16.67 16.94 16.08 15.97 15.46 15.33 14.94 14:38 14.23 13.54 13.09 12.48 11,86 11.6350. G.F.C.F. in Electricity as % of Total G.F.C.F. % 9.62 4.02 1.75 3.57 - 3.61 3.04 1.54 - 1.38 2.27 3.20 5.27 8.72 7.09 5.12 4.31 3.36 5.18 4.79 - - -
51. G.F.C.F. in Agriculture as % of "% 10,46 10.08 10.05 11.1-4 10.42 11.37 6.62 10.80 9.52 10.03 9.62 10.84 8.48 - 9.16 7.78 6.44 5.93 - 6.16 - - -

a/ Including captive plants.
loes not include captive plants .

7/ Non-coincident peak demand.
Revenues from electric sales. Includes after 1960 estimates of the power consumption taxes generated by all CFE sales; data on power consumption taxes before 1960 were not available.~/Including depreciation, but excluding interest and direct taxation on GTE.

7/ Depreciat on charges were taken as 3% of gross fixed assets; operating couts, net revenues, net fixed assets and average costs/Kwh sold were corrected correspondingly.a~/ Operating income after taxes (including miscellaneous revenues) as % of 20.
h/ Net internal cash generation excluding power consumptim tax as % of total applications of funds.
T/ Times debt service was covered by internal cash generation.

Current asoets divided by current liabilities.
fThe roceeds of the power consumption tax generated by CFE sales were included in the sales revenues only after 1960 - see footnote d/ - for this reason(making interannual comparisonsdifficult) average annual- increase rates over 1950-1970 were not computed -'or items 11, 13, 16, 18 and 214. inrnuacopiss1/ Average annual increase rates were computed over the periods 1955-1960, lG60-1970, and 1955-1970 respectively./ Average annual increase rates over 1960-1967.
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TABLE I

MEXICO - COMISION FEDERAL DE ELECTRICIDAD
Average Annual Increase Rate ()

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1950/6. 1)60/70 1950/70
OPERATIONS

1. Installed Capacity of CFE
Hydro MW 94 164 164 175 252 358 359 506 516 641 727 734 901 953 1,198 1,608 1,941 2,198 2,196 2,917 2,915 22.7 14.9 18.7
Thermal MW 53 80 115 156 183 196 211 224 255 251 297 340 424 953 1,109 1,186 1,184 1,540 1,610 1,715 2,030 18.8 21.2 20.0
Diesel MW 20 41 43 44 44 49 62 72 97 84 78 101 111 136 168 178 178 237 323 359 456 14.6 19.3 16.9
Total MW 167 285 322 375 479 603 632 802 868 976 1,102 1,175 1,436 2,042 2,475 2,972 3,303 3,975 4,129 4,991 & 20.8 17.2 19.0

of which at 50 Hz MW 78 123 123 123 173 217 217 352 352 352 352 352 456 710 710 1,070 1,410 1,410 1,410 1,410 1,560
Total as % in countrya/ % 13.5 19.8 20.5 22.0 25.9 31.3 30.5 35.3 33.9 35.6 36.5 35.9 40.3 48.1 50.6 56.0 57.9 68.5 64.7 72.4 72.0

2. Installed Capacity in Coyntry MW 1,960 2,090 2,310 2,435 2,720 3,370 4,010 4,480 4,790 4,880 5,370 5,790 6,290 10.5
3. Peak Demand in Country 0 MW 1,550 1,680 1,840 2,010 2,170 2,400 2,700 2,950 3,230 3,530 3,870 4,450 5,010 10.5
4. Gross Reserves in Country (2-3) MW 410 410 470 425 550 970 1,310 1,530 1,560 1,350 1,500 1,340 1,280 10.5
5. Gross Reserves as % of Peak Demand % 26 24 26 21 25 40 49 52 48 38 39 30 26
6. Gross Generation of CFE 438 750 1,088 1,422 1,502 2,025 2,592 2,851 3,391 4,149 4,228 4,196 5,119 6,281 8,640 10,380 11,902 15,810 17,923 20,095 22,91 25.4 18.4 22.27. Generation Sent-Out 417 724 1,048 1,369 1,435 1,951 2,507 2,762 3,283 4,046 4,123 4,075 4,965 6,128 8,430 10,126 11,612 15,324 17,395 19,943 22,6478. Total Sales of CFE Gwh 388 525 996 1,341 1,401 1,896 2,418 2,694 3,154 3,961 4,065 3,962 4,828 6,023 8,173 9,800 11,177 13,990 15,899 17,857 20,095 26.7 17.8 22.0

of which: to direct consumers % 6 11 11 13 16 17 18 22 21 21 25 30 28 34 31 30 30 63 62 67 67
to other utilities (bulk) % 94 89 89 87 84 83 82 78 79 79 75 70 72 66 69 70 70 37 38 33 33

9. Customers of CFE 000's 42 82 99 115 118 177 232 278 331 386 455 527 669 810 930 1,019 1,100 2,557 2,808 3,363 3,822 26.9 23.7 25.310. Number of Employees no. n.a. U.a. 3,045 3,675 4,050 4,770 4,970 5,620 7,510 8,359 8,069 9,196 9,606 10,266 16,880 16,920 17,945 18,500 13.0 12.6 12.3 /

FINANCESm ,
11. Sales Revenues Pa. min 28.7 37.3 65.5 79.9 105.7 158.4 208.5 319.4 389.8 420.6 552.2 665.9 852.4 1,109.5 1,413.0 1,665.3 1,979.3 3,273.5 3,516.0 4,017.4 4,486.4 32.2 k/ 23.3
12. Operating Costs (non corrected) Pa. min 18.0 31.1 48.4 66.5 86.2 114.0 148.6 211.4 256.5 296.7 328.9 359.0 485.6 684.5 902.7 983.4 1,115.4 1,896.4 1,987.8 2,430.5 2,737.0 33.8 - 23.6 28.6
13. Average Revenue/Kwh Sold Ps 0 7.40 7.1 6.6 5.9 7.5 8.3 8.6 11.8 12.3 10.6 13.6 16.8 17.6 18.4 17.3 17.0 17.7 23.4 22.1 22.5 22.3 4.5 / 5.1
14. Average Cost/Kwh Sold Ps r 4.6 5.9 4.9 4.9 6.1 6.0 6.1 7.8 8.1 7.5 8.1 9.1 10.0 11.4 11.0 10.0 10.0 13.5 12.5 13.6 13.6 5.8 5.3 5.6
15. Exchange Rate US$ 1 = Mex. Ps. 8.65 8.65 8.65 8.65 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
16. Average Revenue/Kwh Sold US C 0.86 0.82 0.76 0.69 0.60 0.67 0.69 0.95 0.99 0.85 1.09 1.34 1.41 1.47 -1.38 1.36 1.42 1.87 1.77 1.80 1.79 0.7 k 5.117. Average Cost/Kwh Sold US c 0.54 0.68 0.56 0.57 0.49 0.48 0.49 0.63 0.65 0.60 0.65 0.72 0.80 0.91 0.88 0.80 0.80 1.08 1.0 1.10 1.09 1.9 5.3 3.6
18. Net Revenues (11-12) Ps. mln 10.7 6.2 17.1 13.4 19.5 44.4 59.9 108.0 133.3 123.9 223.3 306.9 366.8 425.0 510.3 681.9 863.9 1,377.1 1,528.2 1,586.9 1 749.4 29.4 / 22.8
19. Gross Fixed Investments Ps. mln n.a. n.a. 474.0 600.0 973.0 1,314.4 2,361.2 2,225.7 2,013.5 1,139.7 1,096.6 1,970.1 2,518.8 2,924.2 3,719.2 14.120. Av. Net Fixed Assets in Service Ps. mln 235.5 286.5 460.0 710.5 964.8 1,348.2 1,643.8 1,860.0 2,159.8 2,600.0 3,084.4 3,561.0 4,483.6 6,256.2 9,335.6 11,199.0 11,578.1 13,531.2 15,050.9 16,776.2 19,579.6 29.3 20.3 24.8
21. Operating Costs (corrected for depreciation)-- Ps. min 23.6 37.4 60.2 83.7 111.5 149.8 184.9 257.2 308.0 363.9 416.0 454.7 566.9 804.7 1,064.2 1,150.2 1,270.3 2,086.8 2,170.9 2,626.6 2,970.1 33.2 21.8 27.4
22. Average Cost/Kwh Sold (Corrected)r/ US T 0.70 0.82 0.70 0.72 0.64 0.63 0.61 0.76 0.78 0.74 0.82 0.92 0.94 1.07 1.04 0.94 0.91 1.19 1.09 1.18 1.18 1.6 3.7 2.723. Av. Net Fixed Assets (Corrected)17  Ps. min 189.1 217.3 356.6 566.9 792.1 1,117.3 1,373.8 1,633.1 -1,945.4 2,326.2 2,830.6 3,225.5 3,959.8 5,636.4 8,559.0 10,242.2 10,478.0 12,258.5 13,591.5 15,179.1 17,198.5 31.1k/ 20.2 25.5k/24. Net Revenues (Corrected)-f/ Ps. mln 5.2 (-0.1) 5.3 (-3.8) (-5.8) 8.6 23.6 62.2 81.6 56.6 136.2 211.2 285.5 304.8 348.8 515.1 709.0 1,186.8 1,345.1 1,390.8 1,516.4 26.5- 27.2 -

MANAGEMENT INDICATORS
25. Rate of Return (Non corrected) % 4.5 2.2 3.7 1.9 2.0 3.3 3.6 5.8 6.2 4.8 7.2 8.6 8.2 6.8 5.5 6.1 7.5 10.2 10.2 9.5 8.9
26. Rate of Return (After cor7.tion) % 2.8 0 1.5 ( ) ( ) 0.8 1.7 3.8 4.2 2.4 4.8 6.5 7.2 5.4 4.1 5.0 6.8 9.7 9.9 9.2 8.5
27. Financial Rate of Re rn - % 3.8 1.3 3.0 1.3 1.6 2.8 3.1 5.3 6.1 5.3 4.7 6.2 5.7 4.5 3.7 3.9 4.9 7.1 6.5 6.8 6.5
28. Self-financing Rate - 7, n.a. n.a. n.a. - - ... - ... 7.4 7.3 7.7 12.2 7.9 9.8 10.2 - 2.8 3.5 5.6 8.5 -
29. Debt-Service Coverage - Times n.a. n.a. n.a. 0.32 0.40 1.04 0.76 1.03 1.32 1.42 1.53 1.86 1.44 1.81 1.86 0.30 1.02 1.09 1.11 1.19 0.99
30. Debt/Equity Ratio ./. 37/63 30/70 30/70 27/73 30/70 28/72 27/73 24/76 24/76 24/76 22/78 25/75 35/65 36/64 42/58 40/60 43/57 51/49 52/48 51/48 53/47
31. Energy Sales per Employee MWH u.a. n.. n.a. n.a. n.a. 623 65 665 661 792 723 527 577 746 889 1,020 1,089 829 940 995 1,086 3.0 4.1 3.8 -
32. Distribution Losses % 7.0 27.5 5.0 2.0 2.4 2.8 3.6 2.5 3.9 2.1 1.4 2.8 2.7 1.7 3.0 3.2 3.7 8.7 8.6 10.4 11.2
33. CFE Investments in Distribution

as % of Total vestments % n.a. n.a. 15.0 5.4 20.6 9.9 26.6 10.2 1.5 8.7 33.7 19.7 29.8
34. Current Ratio-! E. n.a. n.a. n.a. 3.3 3.1 2.3 2.9 n.e. n.e 3.7 1.8 1.03 n.a. 0.78 0.66 0.86 2.4 1.7 1.29 n.a. n.a.

POWER AND ECONOMIC DEVELOPMENTS
35. Average Revenue of Power Sector/kwh Sold(incl. Power USC 2.21 2.25 2.31 2.31 2.36 2.37 2
36. Average Cost of Power Sector/kwh Sold Tax) USc 10 1 1.60 1 .53 . 2 
37. Self-financing Rate of Power Sector , ) /) () () 6.6 12921.
38. Consumers of Power Sector 000s 2450 2743 3032 3278 3541 3823 4163 4706 5370 10.2
39, Total G.D.P. 1960 Ps. mln 86,973 93,034 96,095 100,866 106,118 114,049 120,432 129,250 134,654 139,979 150,111 157,931 165,310 178,516 199,390 212,320 227,037 241,272 260,901 277,400 298 700 66440. G.D.P. from electricity 1960 Ps. min 462 547 622 679 752 845 994 1,089 1,210 1,384 1,502 1,609 1,753 2,170 2,529 2,769 3,157 3,533 4,228 4,812 .5 1 .
41. Ind. G.D.P. 1960 Ps. min 16,526 17,509 18,589 18,905 20,313 22,268 22,169 25,391 26,041 28,792 30,394 32,092 33,643 36,996 43,416 47,530 52,147 55,8 6,28 ,09 7,341 6. 135 13.0
42 .D.P. from Electrical Manufacturing Equipment 1960 Ps. min 362 394 396 409 434 545 627 754 736 853 896 1,057 1,068 1,262 1,745 1,954 2,313 2, n1e. n7e9 n337 9.5 9.2 .
43. G.D.P. Agriculture 1960 Ps. min 15,442 15,768 15,814 16,819 18,861 20,163 20,222 21,546 22,806 22,501 23,970 24,416 25,339 26,663 28,669 30,222 30,740 31,5 325. 329. 313 9.5 /.4
44. Total Gross Fixed Capital Formation 1960 Ps. mln 13,572 17,731 18,329 16,263 17,444 18,903 22,285 23,455 22,271 22,788 25,507 26,854 26,887 30,424 37,041 38,585 43,143 48,710 n.e. n.. n.a.
45. -d.C.F. in Electricity 1960 Ps. mln 1,305 712 320 580 630 575 344 324 506 729 1,343 2,342 1,906 1,557 1,598 1,296 2,336 2,333 n.a. n.a. n.a.
46. 'nd. G.F.C.F. 1960 Ps. min 3,852 5,651 5,652 5,364 4,956 6,619 7,559 7,336 7,133 7,329 6,370 7,622 8,912 9,389 12,444 14,702 15,838 15,795 n.a. n.a. n.a.
47. G.F.C.F. in Agriculture 1960 Ps. min 1,420 1,787 1,842 1,811 1,817 2,150 1,475 2,532 2,119 2,286 2,454 2,911 2,279 2,786 2,881 2,483 2,559 2,998 n.a. n.a. n.a.
48. G.D.P. fro Electricity as % of Total G.D.P. % 0.93 0.59 0.65 0.67 O.71 0.74 0.83 0.64 0.90 0.99 1.00 1.02 1.06 1.22 1.22 1.30 1.39 1-46 1.52 1i71 1.949 G.D.C.. fo EA rictre as 7 of T% 17.76 16495 16.46 16.68 17.77 17.68 16.79 16.67 16.94 16.08 15.97 15.46 15-33 14.94 14138 14.23 13.54 13.09 12.48 11,86 11.6351o G.F.C.F. in Electricity as % of Total .F.C.F. % 9.62 4.02 1.75 3.57 3.61 3.01 1.54 1.38 2.27 3.20 5.27 8.72 7.09 5.12 14.31 3.36 5.18 4.79 - - -. G...C.F. in Agriculture as % of % lo146 10.08 10.05 11.14- 10.42 .1.37 6.62 1080 9.52 10.03 9.62 10.84 8.48 - 9.16 7.78 6.ad 5.93 6.16 - - -

a/ Including captive plants.
7 oes not include captive plants.

T/ Non-coincident peak demand.
Revenues from electric sales. Includes after 1960 estimates of the power consumption taxes generated by all CFE sales; data on power consumption taxes before 1960 were not available.ciIncluding depreci1ation, but excluding interest and direct taxation on CFE.

fl Depreciation charges were taken as 3% of gross fixed assets; operating coots, net revenues, net fixed assets and average costs/Kwh sold were corrected correspondingly.g/Oeraling income after taxes (including miscellaneous reveanues) as % of 20.
1! Net internal cash generation excluding power consumption tax as % of total applications of funds.7/ Times debt service was covered by internal cash generation.
j/ Durrent assets divided by current liabilities.
75/ The proceeds of the power consumption tax generated by CIE sales were included in the sales revenues only after 1960 - see footnote d/ - for this rao~etn

difficult) average annual increase rates over 1950-1970 were not computed du iems , 1 1 1 and y t reasonaking interannual comparisons
1/ Average annual increase rates were computed over the periods 1955-1960, 1601970, and 1955-1970 respectively.
_ Average annual increase rates over 1960-1967.
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Table Io-Al

MEXICO: CC0ISION FEDERAL DE ELECTRICIDAD
LOAN 194-ME

AVERAGE ANNUAL INCREASE RATE (8)

1957 1958 1959 1960 1961 1962 1963 1964 1965 (1957/1962)
LOAD FORECASTS (Mw)

1. Central System: EffeCtive Capacity 892 892 975 975 1,120
Annual Peak Demand 732 806 886 976 1072 11.0

2. Oriental System: Installed Capacity 185 293 293 293 293
Annual Peak Demand 156 18 216 236 262 21.5

3. Occidental System: Snatcled Capacity 218 218 210 218 292
Amnual Peak Demand 169 174 182 192 202 8.8

4. North West System: Installed Capacity 69 88 88 106 106
Annual Peak Demand 63 73 84 97 105 16.0

ACTUAL LOAD (tW)

5. Ceatra Oyatee: Effective Capacity 858 940 940 1023 1023 1133
Peak Deand 636 712 776 812 886 952 8.0

6. Oriental System: Installed Capacity 116 149 264 303 303 362
Peak Demanid 99 118 162 185 192 211 16.4

7. Occidental System: Installed Capacity 210 251 254 254 256 321
Pakl Dema. 166 185 181 207 223 237 7.4

8. North West Iyste: Istalled
ospaIty 49 59 69 109 109 142

1k Demnd 50 55 57 70 86 105 06.

LOAD FORECAST ACCUAACY 0/
9. Peak Demand t Central 1stem 003 106 109 110 113

Oriental stem 131 114 116 123 124
Oocidentl System 91 96 88 86 85
North West System 115 128 120 113 100

SALES 9URECAST (0WH)
00. Total Sales of CFE 3721 3935 4269 5074 5673 6184 6740 7347 13-.

ACTUAL SOLOS (0H)
11. ,al;. :sidentiln 107 131 157 187 188 376 488 62 997

Commercial 68 86 104 122 160 353 431 586 880
IndustriA1 265 308 415 533 591 1012 1349 1873 2015
Bulk Sales to other utilities 2111 2484 3133 3066 2785 2476 3152 6270 3936
Others 12 1 _1 2 177 258 611 603 820 1172
Total 02 9 1 1 396 72 E 3 28 8 8173 9870 17.

SALES FOREAST ACCURACY -
12. Total Sales 118 99 106 128 118 103 82 75

00U1 FORECAST (Pa million)
13. 4evenus 601.1 441.8 693.6 588.9 674.1 762.2 809.2 890.6 03.7
1). 1ass: Operating Costs El 235.7 259.0 281.7 323.1 343.6 379.2 422.1 469.9 0.4
15. Operating Income d/ 165.6 182.8 212.1 265.8 330.5 363.0 387.1 620.7 18.7

16. Flancinl Rate of Retn o -( 5.8 5.3 5.2 5.5 6.1 6.1 5.9 5.8

ACTUAL 09URN (Pa mlllion)
17. ReovoEss - 319.7 389.5 435.1 480.0 580.5 758.1 992.5 1278.5 1056.0 20.,
10. Les: Operating Costs A 213.0 257.6 297.6 334.7 366.4 503.5 708.9 935.8 1021.3 1.(
1,. Operating Income /106.7 131.9 137.5 165.3 220.1 256.6 283.6 362.7 435.1 19.2
20. Finan.ial Rate of Return () 5.7 6.1 5.3 6.7 6.2 5.7 6.5 3.7 3.9

a/ Defined by the ratio Foretart/Atual, in 8,
_l~/ fetal revnes exeloding indirect axes en Pe-er C-atsumption.

T/ lerluding depreriatime and direct taxation on otility, but excluding interest.
d/ Operating income after taxes as per cent of average ret fixed assets in operation.
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Table II-A.1

MEXICO: CMISION FEDERAL DE ELECTRICIDAD
LOAN 196-ME

AVERAGE ANNUAL INCREASE RATE (8)

LOAD FORECASTS (Mw) 15 60 1961 (51 1962)

1. Central System: Effective Capacity 892 892 975 975 1,120
Annual Peak Demand 732 806 886 974 1072 11.0

2. Oriental System: Installed Capacity 185 293 293 293 293
Annual Peak Demand 154 186 21 236 262 21.5

3. Occidental System: Installed CapacIty 218 218 218 2i8 292
Annual Peak Demand 169 174 182 192 202 8.8

4. North West System: I istalled Capacity 69 88 88 IR6 106
Annual Peak Demand 63 73 84 97 105 16.0

ACTUAL LOAD (7W)
5. CantralSyntee: Effective Capacity 858 960 940 0023 2023 1133

Peak Demand 636 712 774 812 884 952 8.0
6. Oriental System: Installed Capacity 116 169 266 303 303 342

Peak Demand 99 118 162 185 192 211 16.4
7. Occidental System: Installed Capacity 218 251 254 254 256 321

P -a Dena 166 185 181 207 223 237 1.4
8. North West Syatee: Installed

upacity 49 59 69 109 109 142
P'k Demand 50 55 57 70 86 105 06.

LOAD FORECAST ACCURACY 0/
9. Peak Demand : Central Statem 103 106 109 110 113

oriental jystem 131 114 116 123 124
Ocoidental System 91 96 88 86 85
North West System 115 128 120 113 100

SALES FORECAST ('2WH)
10. Total Sales of 2FE 3721 3935 4249 5076 5673 6184 6740 7347 13.1

ACTUAL S1LE (MW2)
11. lalas : Oeaidanthal 107 131 157 187 188 376 488 624 997

Commercial 60 86 104 122 160 353 431 586 880
Industral 265 308 415 533 591 1012 1369 1873 2815
ulA Sales to other utilities 2111 2486 3133 3046 2785 2476 3152 4270 3936

Others 12 -1 152 177 258 611 603 820 1172
Total 26 31 3761 E7 379 T M r575 73 910 17.5

SALS FORECAST AOCURACY --

12. Total Sales 118 99 104 128 118 103 82 75

1REPUR ORICAST (Ps million)
13. Renencau 401.1 661.8 693.6 588.9 674.1 742.2 809.2 890.6 13.7

1. Less: Operating Costs a/ 235.7 259.o 281.7 323.1 343.6 379.2 422.1 469.9 10.1,
iT. operating Incme 165.4 182.8 212.1 265.8 330.5 363.0 307.1 420.7 18.7
16. yinaneial late of Oeturn (8) d 5.8 5.3 5.2 5.5 6.1 6.1 5.9 5.8

ACTUAL ET/UN (Pa million)
17. Revenues O/ 319.7 389.5 435.1 680.0 586.5 758.1 992.5 127.5 1456.4 20.,
18. Lns: Operating Costa F 213.0 257.6 297.6 334.7 364.6 503.5 708.9 935.8 1021.3 21.(
1Q Iperating Income 106.7 131.9 137.5 145.3 220.1 254.6 283.6 342.7 435.1 19.2
20. Finan.ial Rate of Return (5) 5.7 6.1 5.3 4.7 6.2 5.7 6.5 3.7 3.9

a/ Defined by the ratio Forecast/Actual, in 8.
_/ Total revecee exluding indirect taxes on Power Coramptio.
c/ Including deprecianicn and direct taxation on utility, but excluding interest.
d/ operating income after taxes as per cent of average aet fixed asset. in operation.



- 251 -

MEXIC : COMISION FEDERAL OE ELECTRICIDAD TABLE SI-A.>
LOAM 316-ME

AVERAGE ANNUAL7IREASE RATE(W
1961 1962 1963 196! 1965 1966 1967 1967 1969 11

LOAD FORECAST (MW)
1. Central System: Effective Capacity 1127 1361 1351 1915 1916 1915 1915 2065 2300 8.5

Firm Capacity 1045 1201 1201 1765 1% 165 1765 1915 2150
Peak Demand 964 1051 1146 1240 131 16. 3 1570 1700 1840

2. Oriental System: Intalled Capacity 378 417 417 $5) 502 1I" 547 547 587
Firm Capacity 335 377 377 417 457 505 502 502 547
Peak Demand 239 324 362 397 418 41' 465 491 523 11.8

3. Occidental System: InStalled Capacity 325 325 385 385 460 535 535 535 735
Firm Capacity 288 288 348 348 385 460 460 460 669
Peak Demand 260 286 307 335 364 394 $28 465 504

4. North System Installed Capacity 169 235 235 268 301 301 301 334 334
Firm Capacity 125 179 179 212 245 245 245 278 278
Peak Demand 147 155 165 173 182 191 00 210 221 5.5

5. North West System Icstalled Capacity 175 220 265 265 265 265 35 338 338
Firm Capacity 130 170 220 220 220 220 21 258 258
Peak Demand 111 126 143 157 173 190 29 230 253 12.8

6. North East System Installed Capacity 251 356 469 469 469 469 514 54$ b19
Firm Capacity 190 281 394 394 391, 394 469 469 54
Peak Demand 128 153 272 299 329 361 397 437 480 16.7

ACTU5AL1LSADj(9W)
7. TWntrkl ytsi63 Effective Capacity 1)23 1133 1353 1408 1763 2099 2041 1946 2099 2199

Peak Demand 884 952 1038 1159 1270 1356 1459 1584 1738 1935 9.1
8. Oriental System: Installed Capacity 303 342 418 421 476 $76 494 595 1270 1270

Peak Demand 192 211 280 308 349 127 488 . 568 695 860 18.1
9. Occidental System: Istclled Capacity 254 321 326 391 407 407 459 606 109 659

Peak Demand 223 233 261 305 318 382 455 510 97 73:l 14.
10. Serth System: Intaclad Capacity 201 201 201 267 267 300 341 3>1 33,1 341

Peak Demand 137 169 143 169 185 202 223 232 257 290 7.8
11. Icrth West System: Installed Capacity 109 142 149 266 211 241 250 291 2U1 332

Peak Demand 86 105 110 131 148 161 179 196 239 259 13.0
12. North East System: Installed Capacity 168 155 305 362 174 474 474 474 47h 511

Peak Demand 120 132 145 189 221 248 293 334 399 b5 16.

LOAD FORECAST ACCURACY
13. Peak Demand: Central Systes 101 101 99 98 98 99 99 98 <

Oriental System 113 116 418 114 98 90 82 ?1 ,1
Occidental System 110 110 101 96 95 87 84 78 :8
North System 99 108 198 194 90 86 86 82 76
North West System 106 115 107 io6 107 io6 10 96 )a
North Fast System 97 106 144 135 133 123 119 110 105

SALES FORECAST (GWN)
1. Total Sale. : Central System 3860 4210 4590 4960 5360 5790 6250 6750 723

Oriental System 939 1474 1717 1883 1971 2065 2166 228 243
Occidental System 930 1026 1104 1198 1300 1410 1530 1660 18LO
North System 788 809 830 884 937 993 1052 1145 318L
North West System 406 486 586 615 709 780 858 

9
cL 1038

North East System 669 850 1205 1325 1458 1603 1761 1940 2135
15. Total Sales of CFE 4952 7346 10508 11719 13014 13949 14768 16380 18435 18.6

ACTUAL SALES (OWH)
1.6. Total Salem : Central System 3891 4164 4625 5085 5673 6218 6834

Oriental System 896 1157 1446 1679 1886 2306 2677
Occidental System 973 1052 1171 1339 1527 1746 2061 Not available
North System 756 778 847 911 952 1009 1063
North West System 113 496 587 642 704 771 843
Sorth East System 603 608 760 934 1058 1280 1546

17. CFS Sales : Residential 188 376 488 624 997 1101 1535 1119 1958 2253
Commercial 140 353 431 586 880 971 1263 137$ 3531 1669
Industrial 591 1012 1349 1873 2015 317 1107 5136 1322 7339
Bulk 2785 2476 3152 $270 3936 4701 5201 5990 5931 6541
Others 258 6ii 603 820 1172 1230 1584 1680 2108 2293

3962 4828 6023 8173 9800 11177 13990 15899 17857 20095 19.8

SALES FORECAST ACCURACY 8/
Ia. Total Sales: Central System 99 101 99 98 94 93 91

Oriental System 105 127 119 112 105 90 81
Occidental System 96 98 90 87 85 81 74
North System 104 104 98 97 98 98 99
North West System 92 98 130 100 101 101 102
North East System 111 140 159 142 138 125 114

14. Total Sales of CFE 103 122 129 120 116 100 93 92 92

RETURN FORECASTS (Pe million)
20. Revenues / 784.1 1130.6 1528.4 1779.4 1929.8 2077.2 2217.8 2447.7 2731.1 18.7
21. Lass: Operating Coste . 51.1 707.5 908.0 1028.9 1144.7 1260.2 1363.0 1522.8 1623.8
22. Operating Income 273.0 423.1 620.4 750.5 785.1 817.0 854.8 924.9 1107.323. Financial rate of return (65 6.1 6.4 7.0 7.3 6.9 6.9 7.0 7.3 8.4

ACTUAL h VRI (Pe millicn)
24. Revenaue ( 758.1 992.5 1278.5 1456.4 1727.4 2920.3 3036.8 3643.1 4090.1 24.2
23. Leee: Operating Cots 2 503.5 708.9 935.8 1021.3 1159.0 1956.1 2952.2 2501.7 2818.1
26. Operating Incame 254.6 283.6 342.7 435.1 568.4 964.2 984.6 1141.1 1272.0
27. Financial rate of return (%) A 5.7 4.5 3.7 3.9 4.9 7.1 6.5 6.8 6.5
28. bate of retuen including p-ue: (5) 10.1 8.1 6.3 6.4 8.0 12.2 3.6 9.8 9.8

a/ Defined by ratic Frecast/Actial, in 9.
/r etal revenues excluding indirect taxes on power amsaeamption.

c/ Including depreciation and direst taxation on utility, but exludg tenet' .Operating incme after taxos as per ceant of average net fixed aseet inspratien.
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MEXICO: CCMISION FEDERAL DE ELECTRICIDAD TABLE II-A.2
LOAN 316-ME

AVERAGE AN1UL0 INCRFASE RATE(%)

1961 1962 1963 1964 1965 1966 1967 1965 1969 1970 (1961/1970)
LOA D FOReCAT (MW)

1. Cemtra Oyster: Effective Capacity 1127 1351 1351 1915 1t5 1915 1915 2065 2300 8.5
Firm Capacity 1045 1201 1201 1765 /il L(05 1765 1915 2150
Peak Demand 964 1051 1146 1240 lj I 13 1570 1700 1840

2. Oriental System: Installed Capacity 378 117 117 457 502 547 547 547 587
Firm Capacity 335 377 377 417 157 50, 502 502 547
Peak Derand 239 32 362 397 18 440 465 494 523 11.8

3. Occidental System: Installed Capacity 325 325 385 385 460 535 535 535 735
Firm Capacity 288 288 38 34

8  
385 460 460 160 660

Peak Demand 260 286 307 335 364 39 428 h65 501 9.5
4. North System : Installed Capacity 169 235 235 268 301 301 301 334 334

Firm Capacity 125 179 179 212 245 2L6 25 278 278
Peak Demand 147 155 165 173 182 191 00 210 221 5.5

5. North West System : Installed Capacity 175 220 265 265 265 265 05 338 338
Firm Capacity 130 170 220 220 220 220 , 258 258
Peak Damand 111 126 143 157 173 190 20) 230 253 12.8

6. North East System : Installed Capacity 251 356 469 469 469 169 SE4 54 619
Firm Capacity 190 281 39 391 394 394 469 469 54
Peak Demand 128 153 272 299 329 361 397 437 48u 16.7

ACTUAL LOAD(MW)
7. ,entral Oyster: Effective Capacity 1723 1133 1353 1408 1763 2099 204 1946 2099 2099

Peak Demand 881 952 1038 1159 1270 1356 1459 1584 1738 1935 9.1
8. Oriental System: Installed Capacity 303 342 418 421 476 476 494 595 1270 1270

Peak Demand 192 211 280 308 349 427 488 568 695 860 18.1
9. Occidental System: Installed Capacity 251 321 326 391 107 107 h59 605 509 659

Peak Demand 223 237 261 305 348 382 155 510 97 741 14.3
10. 1nrth System: Installed Capacity 201 201 201 267 267 300 341 341 -L 341

Peak Demand 137 149 143 169 185 202 223 232 257 290 7.8

11. North West Syster' Installed Capacity 109 112 149 266 21 21 250 291 2)1 332

Peak Demand 86 105 110 134 118 161 179 196 239 29 13.0
12. North East System: Installed Capacity 168 155 305 362 I7 17 47 14 474 5 16

Peak Demand 120 132 145 189 221 28 293 334 399 511 6.0

LAD FORECAST ACCURACY
13. Peak Demand: Central System 101 101 99 98 98 99 99 98 ,t

Oriental System 113 116 118 114 98 90 82 71 1
Occidental System 110 110 101 96 95 87 84 8 A
North System 99 108 - 198 194 90 86 86 82 76
North West System 106 115 107 106 107 106 107 96 9B

North East System 97 106 14 135 133 123 .9 11 >15

SALES FORECAST (GW)
14. Total Sas : Central System 3860 1210 4590 4960 5360 5790 6250 6751 7d0<

Oriental system 939 1474 1717 1883 1971 2065 2166 2180 01,3
Occidental System 930 1026 1104 1198 1300 1t10 1530 1660 L803
North System 788 809 831 881 937 993 1052 15 i181
North West System 406 486 586 645 709 780 858 944 1038
North East System 669 850 1205 1325 1458 1603 1764 1940 135

15. Total Sales of CFE 4952 7346 10508 11719 13014 13949 14768 16380 1835 18.6

ACTUAL 0A1S (OWE)
16. Total Oles : Central System 3891 4164 4625 5085 5673 6218 6831

Oriental System 896 1157 11.6 1679 1886 2306 2677
Occidental System 973 1052 1171 1379 1527 1746 2061 Nct available
North System 756 778 847 911 952 1009 1063
North West System .3 496 587 612 70 771 813
North East system 603 608 760 931 1058 1282 1516

17. CFE Sales R esidential 188 376 488 624 997 1101 1535 1719 1958 2253
Commercial 110 353 131 586 880 971 1263 1374 1531 1669
Industrial 591 1012 1349 1873 o815 317 1107 5136 6329 7339
Bulk 2785 2476 3152 4270 3936 4701 5201 5990 5931 6541
Others _58 6 603 Ooo 2. 1172 0030 1584 1680 2138 2293

3962 4828 6023 8173 9800 11177 13990 15899 17857 20095 19.8

SALES FORECAST ACCURACY
08. Total Sale: Central system 99 101 99 98 94 93 91

Oriental System 105 127 119 112 105 90 81
Occidental System 96 98 91 87 85 81 7o
North System 10 10. 98 97 98 98 99
North West System 92 98 130 100 101 101 102
North East System 111 110 159 142 138 125 114

19. Total Sales of CFE 103 122 129 120 116 100 93 92 92

RETURN FORECASTS (Ps million)
20. Revenues a/ 784 1 1130.6 1528.4 1779.4 1929.8 2077.2 2217.8 2047.7 2731.1 18.7
21. Les: Operating Gots 511.1 707.5 908.0 1028.9 1111.7 1260.2 1363.0 1522.8 1623.8
22. Operating Income 273.0 423.1 620.1 750.5 785.1 817.0 854.8 924.9 1107.3
23. Financial rate of return (%) 6.1 6.4 7.0 7.3 6.9 6.9 7.0 7.3 8.4

ACTUAL RBP N (Pa million)
0). serenase - 758.1 992.5 1278.5 1456.4 1727.4 2920.3 3036.8 3643.1 4090.1 24.2
P2. Less: Operating Costs a/ 503.5 708.9 935.8 1021.3 1159-0 1956.1 2952.2 2501.7 2818.1
26. Operating Incare 254.6 283.6 342.7 435.1 568.4 964.2 984.6 1141.4 1272.0
?:. FinancIal rate of return (%) 4 5.7 4.5 3.7 3.9 1.9 7.1 6.5 6.8 6.5
28. 'ate of retus including pee . (5) 10.1 d.1 6.3 6.1 8.0 13.2 9.6 2.d 9.8

/ Dfidy Farecast/Actal, is S.
/ excluding indirect taxes on power ocsamption.

n/ Including depraciation and direst taxation on utility, but xlsdlgtterest.
/ Operating income after taxes as per cent of average net fixed assets 1 aperatlee,
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MEXICO: COMISION FEDERAL DE ELECTRICIDAD TABLE II-A.3
LOAN 136-ME

Average Annual Increee Bate (5)
1965 1966 1967 1968 1969 1970 (1964/1970)

LOAD PSEECAST (MW)
1. Central System: Installed Capacity 1,858 1,619 1,547 1,547 1,273 917

(50 cycles) Peak Demand 1,217 1,268 1,276 1,200 895 640 -25.8 after 1967
2. Interconnected System;

Oriental: Installed Capacity 551 834 o 516 2,290 2,926
Peak Demand 396 557 } 1,656 1 2,344

Occidental: Installed Capacity 385 393 1,160 1,426 1,905
Peak Demand 331 395

3. Of Which Central System 60 Cycles Demand 45 141 330 757 1,146

4. North System: Installed Capacity 281 281 319 334 334 334
Firm Capacity 196 196 226 241 241 241
Peak Demand 162 167 181 197 206 212 3.8

5. North West System: Installed Capacity 265 265 330 330 370 370
Firm Capacity 165 165 230 230 270 270
Peak Demand 152 197 206 222 239 261 11.8

6. North East System: Installed Capacity 461 461 461 461 461 501
Firm Capacity 386 386 386 386 386 386 13.4
Peak Demand 225 266 302 330 364 402

ACTUAL LOAD (MW)
7. Central System: Installed Capacity 1,757 2,117 2,065 1,975 2,117 2,267

(50 cycles) Peak Demand 1,270 1,356 1,459 1,584 1,738 1,935 8.75
8. Interconnected System: Installed

Oriental: Installed Capacity 476 476
Peak Demand 349 427 953 1,201 1,77' 1,929

Occidental Installed Capacity 407 407 938 1,073 1,286 1,593
Peak Demand 348 382

9. North System Installed Capacity 267 300 341 341 341 341
Peak Demand 185 202 223 232 257 290 9.45

10. North West System: Installed Capacity 241 241 250 291 291 332
Peak Demand 148 161 179 196 239 259 10.2

11. North East System Installed Capacity 474 474 474 474 474 516
Peak Demand 221 248 293 334 399 458 18.1

LOAD FORECAST ACCURACY 1/
12. Peak Demand: Central System

(50 & 60 Cycles) 96 97 97 97 95 92
13. Interconnected: OrIental System 113 120 1

Occidental System 95 103 5 109 103 92 9

North System 88 83 81 85 87 79
North West System 103 122 115 113 100 101
North East yetem 102 107 103 99 91 88

SALES FORECAST (OWh)
14. Total Sales Central System 4,923 5,318 5,740 6,204 6,700 7.235
15. Interconnected: Oriental System 1,827 2,529

Occidental System 1,272 1,541 4,832 5,219 5,510 5,783
North System 883 910 990 1,076 1,122 1,155
North West System 667 761 921 985 1,045 1,125
North East ystem 964 1,239 1,389 1,543 1,699 1,879

16. Total Sales of COFE and IMWSA 10,398 11,900 13,875 14,900 16,436 18,135
17. Final Sales of Power Sector 12,054 13,796 15,417 16,653 17,840 19,120

ACTUAL SALES 026h)
18. Total Sales: Central System 5,085 5,673 6,218 6,834
19. Interconnected: Orisotol system 1,679 1,886 )3va h

occidental System 1,379 1,527 4 4,052 R,738 A oalatie
North System 911 952 1,009 1,063
North West System 642 70a 771 843
North East System 934 1,058 1,282 1,5L6

20. Total Sales of CFE 9,800 11,177 13,990 15,899 17,857 22,095 16.2
21. Final Sales of Power Sector 12,117 13,389 14,933 16,675 19,213 21,683 11.9

SALES FORECAST ACCURACY S/
22. Total Sale: Central System 97 

94 92 91
23. Interconnected: Oriental System 109 134 119 110

Occidental System 92 101 9

North System 97 96 98 101
North West System 104 108 119 117
North East System 103 117 108 100

24. Total Sales of CFE 106 106 99 94 92 90
25. Final Sales of Power Sector 99 103 103 100 93 88

POWER SECTOR RETURN FORECAST
(Ps. million)

26. Revenues (excl. Power Th)s. 3,040.9 3,386.3 3,678.4 3,970.0 4,248.1 4,575.1 7.6
27. Less: Operating Cots- 2,295.9 2,425.0 2,619.1 2,726.1 2,833.4 2,981.6
28. Net Income 745.0 961.3 1,059.3 1,243.9 1,414.7 1,593.5
29. Financial Rate of Return (%)/ 4.7 5.7 5.8 6.3 6.9 7.4
30. Rate of Return Inal. Power Tax

- ACTUAL RETURN8 (Pc. million)
31. Revenues (eCl. Poser Pa). 3,212.1 3,589.4 3,996.8 4,325.4 5,031.7 n.a. 11.2 until 1969
32. Less: Operating Costs- 2,389.4 2,599.6 2,835.4 3,047.6 3,609.2 n.a.
33. Net Income 822.7 989.8 1,161.4 1,277.8 1,422.5 n.a.
34. Financial Rate of Return 5)!! 5.0 5.8 6.5 7.0 7.0 n.a.
35. Rate of Return Incl. Power Tax (9) 6.7 7.9 8.9 9.6 9.5 n.a.

a/ Defined by the ratio Forecast/Actual, in %.
5/ I8SA Sales included after 1967 when it was absorbed by CFE.
T/ Total Revenues excluding indirect taxes on Power Consumption.
9_/ Including depreciation and direct taxation on utility, but excluding interest.
_/ Operating income after taxes as percent of average net fixed assets in operation.
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MEXICO: COMISION FEDERAL DE ELECTRICIDAD TABLE II-A.3
LOAN 436-ME

Average Annual Increase Rate (5)
1965 1966 1967 1968 1969 1970 (1964/1970)

LOAD FORECAST (MW)
1. CentraL System: Installed Capacity 1,858 1,619 1,547 1,547 1,273 917

(50 cycles) Peak Demand 1,217 1,268 1,276 1,200 895 640 -25.8 after 1967
2. Interconnected System:

Oriental: Installed Capacity 551 832,6 2290 2926
Peak Demand 396 557 } 1,656

Occidental: Installed Capacity 385 393 1,160 1,126 i,905 2,344
Peak Demand 331 35

3. Of Which Central System 60 Cycles Demand 15 111 330 757 1,116

4. North System: Installed Capacity 281 281 319 331 334 334
Firm Capacity 196 196 226 241 21 21
Peak Demand 162 167 181 197 206 212 3.8

5. North West System: Installed Capacity 265 265 330 330 370 370
Firm Capacity 165 165 230 230 270 270
Peak Demand 152 197 206 222 239 261 11.8

6. North East System: Installed Capacity 161 461 461 161 461 501
Firm Capacity 386 386 386 386 386 386 13.4
Peak Demand 225 266 302 330 364 02

ACTUAL LOAD (MW)
7. Central System: Installed Capacity 1,757 2,117 2,065 1,975 2,117 2,267

(50 cycles) Peak Demand 1,270 1,356 1,459 1,581 1,738 1,935 8.75
8. Interconnected System: Installed

Oriental: Installed Capacity 476 476
Peak Demand 319 427 3 953 1,201 1,77P 1,929

Occidental Installed Capacity 407 407 938 1,073 1,286 1,593
Peak Demand 348 382

9. North System Installed Capacity 267 300 341 341 341 341
Peak Demand 185 202 223 232 257 290 9.15

10. North West System: Installed Capacity 241 211 250 291 291 332
Peak Demand 118 161 179 196 239 259 10.2

11. North EAst System; Installed Capacity 474 474 71 171 174 516
Peak Demand 221 248 293 33 399 458 18.1

LOAD FORECAST ACCURACY a/
12. Peak Demand: Central System

(50 & 60 Cycles) 96 97 97 97 95 92
13. Interconnected: Oriental System 113 120

Occidental System 95 103 109 113 92 79
North System 88 83 81 85 87 79
North West System 103 122 115 113 100 101
North East System 102 107 103 99 91 88

SALES FORECAST (GWh)
14. Total Sales Central System 4,923 5,318 5,710 6,201 6,700 7.235
15. Interconnected: Oriental System 1,827 2,529

Occidental System 1,272 1,541 1,832 5,219 5,510 5,783
North System 883 910 990 1,076 1,122 1,155
Norlh West System 667 761 921 985 1,045 1,125
North East Syatem 964 1,239 1,389 1,543 1,699 1,879

16. Total Sales of CFE and IE4SA/ 10,398 11,900 13,875 14,900 16,436 18,135
17. Final Sales of Power Sector 12,054 13,796 15,417 16,653 17,810 19,120

ACTUAL SALES (GWh)
18. Total Sales: Central System 5,085 5,673 6,218 6,834
19. Interconnected: Oriental System 1,679 1,886 Not

Occidental System 1,379 1,527 1,052 4,738 Availaile
North System 911 952 1,009 1,063
North West System 642 70, 771 843
North East System 931 1,058 1,282 1,546

20. Total Sales of CFE 9,800 11,177 13,990 15,899 17,857 20,095 16.2
21. Final Sales of Power Sector 12,117 13,389 14,933 16,675 19,213 21,683 11.9

SALES FORECAST ACCURACY a/
22. Total Sales: Central System 97 94 92 91
23. Interconnected: Oriental System 109 131 119 110

Occidental System 92 101 9

North System 97 96 98 101
North West System 104 108 119 117
North East System 103 117 108 100

24. Total Sales of CFE 106 106 99 94 92 90
25, Final Sales of Power Sector 99 103 103 100 93 88

POWER SECTOR RETURN FORECAST
(Ps. million)

26. Revenues (xcl. Power Px)-/ 3,o0.9 3,386.3 3,678.4 3,970.0 4,248.1 1,575.1 7.6
27. Lee,: Operating Costs- 2,295.9 2,425.0 2,619.1 2,726.1 2,833.4 2,981.6
28. Net Income 745.0 961.3 1,059.3 1,243.9 1,41.7 1,593.5
29. Financial Rate of Return (5)e/ 4.7 5.7 5.8 6.3 6.9 7.1
30. Rate of Return Incl. Power Tax

ACTUAL RETURN (Ps. million)
31. Revenues (excl.Power vx). 3,212.1 3,589.1 3,996.8 4,325.4 5,031.7 0.0. 11.2 until 1969
32. Less: Operating Costs- 2,389.4 2,599.6 2,835.4 3,047.6 3,609.2 n.a.
33. Net Income 822.7 989.8 1,161.1 1,277.8 1,422.5 n.a.
34. Financial Rate of Return (%)a/ 5.0 5.8 6.5 7.0 7.0 n.o.
35. Rate of Return Incl. Power Tax (5) 6.7 7.9 8.9 9.6 9.5 n.a.

a/ Defined by the ratio Forecast/Actual, in 8.
F/ IEMSA Sales included after 1967 when it was absorbed by CFE.
F/ Total Revenues excluding indirect taxes on Power Consumption.
d/ Including depreciation and direct taxation on utility, but excluding interest.
a/ Operating income after taxes as percent of average net fixed assets in operation.
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MEXICO - COMISION FEDERAL DE ELEOTRICIDAD TABLE III.1
PROJECTS IMPLEMENTATION

Start Commiss. Const. / oTe 1  COST/KW
Const. Date Period Project Sopa- ili) US$

(months) L.C. F.X. TOTAL

LOAN 12-iE US$ 2 .1 ,million)(gned 4a. Yy)

1. Miguel Aleman System Forecast 1947 End 1953 About 78 155 MW Hydro 13.06 6.84 19.90 128Associated transmission Forecast - -- n.. n.a. 3.59Miguel Aleman System: 1.88 5.47
- Santa Barbara plant Jan. 1947 Apr. 1951 51 67.6 MW Hydro 5.56 2.05 7.61 12Associated transmission Jan. 1948 Feb. 1951 37 20 km 75 mvA 0.46 0.85 1.31
- San Bertolo I plant Actual Jan. 1950 Sept. 1955 68 25.2 MW Hydro 4.47 1.28 5.75 228Associated transmission May 1954 June 1955 13 20 ls 28 EVA 0.07 0.17 0.24- El Durazno plant Actual May 1947 Nov. 1955 102 18 MW Hydro 1.89 1.28 3.17 176Associated transmission " Jan. 1951 May 1955 52 - 20 MVA 0.13 0.19 0.32- Ixtapantango plant Actual Jan. 1952 Oct. 1954 33 50 MW Hydro 50 MVA O.50 1.44 1.9C4 7 *
Rrsiesionystm Jan. 1948 Sept. 1956 104 21.02 0.47 21.49Transuission system Actual March 1950 Jan. 1956 70 236 lm 140 MVA 1.15 2.74 3.89- Total system: nrai on 160.8 MW Hydro 33.44 6.52 39.96 248nActual 276 lon 313 MVA 1.81 3.95 5.76

2. Puebla-Veracru System Forecast 1947 End 1952 About 66 35.3 MW Hydro 1.02 0.97 1.99 56Associated transmission Forecast n~.na .2 0.87 1.95
Puebla-Veracruz System: n.a. n.a. 0.92 U.87 1.79

- Tepazolo plant Amon.. Apr. 1949 March 1953 47 10.9 MW Hydro 1.01 0.53 1.54 11iAssociated transmission Jan. 1952 Oct. 1952 9 - 1EV 0.8 0.5316 50.214
- El Encanto plant J .192 o . 929-15 mvA 0.08 o.16 0.24AslEciato pantiioActual Jan. 1947 Oct. 1951 57 10 MW Hydro 1.26 o.44 1.70 170Associated transmission Jan. 1948 Aug. 1951 43 - 12 MVA 0.07 0.07 0.14- Minas I plant Actual June 1947 Dec. 1951 54 9.6 MW Hydro 1.21 0.06 1.27 132- Transmission system Jan. 1950 Oct. 1953 45 456 km 47 EVA 0.77 1.70 2.47

transmission .5 MW o 3.48 1.03 4.51 148456 n MvA 0.92 1.93 2.85
3. gonora System Forecast n.a. n.a. n.a. 14 MW Thermal 2.88 2.66 5.54 139Sonora System:2.6 5413

- Ciudad Obregon plant Actual May 1949 Feb. 1951 21 3 X 5 MW Thermal 0.96 1.98 2.94 196- Guaymas plant I Actual Sept. 1949 March 1953 42 (2 X 12.5 MW Thermal) 2.61 4.41 7.02 253Associated transmission May 1950 July 1953 38 (125 o 30 EVA
Actual o MW Thermal 3.57 6.39 9.96

4. Juarez power plant Forecast Sept. 1948 1953 About 57 1 x 5 MW Thermal o.61 0.76 1.37 274Actual Sept. 1948 Sept. 1950 24 3 X 5 MW Thermal 0.75 1.99 2.74 183
5. Boabana plant Forecast Jan. 1947 1953 About 78 (2.6 MW Hdo) 013 01 .321and. oiaed transmission 1947 March 1951 So (45 los 3 MVA) 1.04 .16 1.20 377

6. Chihuahua plant Forecast n.a. 1954 n.a. 2 X 25 MW Thermal 2.00 3.57 5.57 111
Associated transmission Actual June 1950 Oct. 1953 40 3 x 15 MW Thermal 3.67 3.72 7.39 164A ii Oct. 1951 May 1953 19 40 lm 51 MVA 0.84 0.54 1.38

7. Aldama plant Forecast na.9 1954 n.a. 6 MW Thermal 1.0
tcaJan. 1954 33 2 X W Thermal 0.37 0.26 .63 315

8. Small diesel plants Forecast n.a. 1954 n.a. 16.9 MW Diesel 7.25 3.88 11.13(inal. rural electrification) Actual Feb. 1949 July 1954 65 12.6 MW Diesel 25 MVA 1.53 2.99 4.52
9. Various transmission extensions Actual Feb. 1950 July 1956 77 465 o 15 MVA 1.08 1.96 3.04

10. Distribution expansion Actual 5,575 connections 0.49 .55 .04

LOAN 5 E(S$2. million)
signd Ja. 952)

1. Tingambato plant Forecast Jan. 1952 Oct. 1955 45 150 MW Hydro 9.21 7.63 16.84 112
Tingambato transmission Actual July 1952 Dec. 1957 65 135 MW Hydro 19.28 5.93 25.21 187

T b ocast- - n.a. 300 km 336 MVA 1.21 6.11 7.32
Actual Oct. 1955 Dec. 1957 26 300 o 306 mvA 1.23 2.76 3.99

2. El Cobano plantY Forecast Dec. 1950 Dec. 1953 36 55 MW Hydro 6.66 1.69 8.35 152Actual Dec. 1950 Nov. 1955 59 52 MW Hydro 8.01 1.74 9.78 188El Cobano transmission Forecast 450 km 118 MVA 1.48 5.11 6.59Actual Apr. 1953 Dec. 1955 32 314 km 113 MVA 1.75 2.44 4.19
3. Monterrey I plant Forecast Apr. 1951 Feb. 1953 22 2 X 15 MW Thermal 0.78 2.84 3.62 121Actual June 1951 Nov. 1953 29 2 X 15 MW Thermal 2.11 2.82 4.93 164Monterrey transmission Forecast 218 o 45 mvA 0.67 0.99 1.66Actual Jan. 1952 Jan. 1954 24 187 km 25 MVA o.65 0.86 1.51
4. Veracruz plant Forecast Apr. 1952 March 1954 23 1 X 10 MW Thermal 0.46 1.37 1.83 183

Veracruz transmission or st May 1952 July 1954 26 1 X 10 MW Thermal 1.50 1.43 2.93 293
ecast 57 km 19 MVA 0.19 0.4o o.59Actual July 1953 July 1954 12 42 km 13 MVA 0.18 0.27 0.45

5. Sonora transmission Forecast Jan. 1952 Dec. 1953 23 430 km 37 EVA 0.81 1.87 2.68Actual Jan. 1952 July 1955 42 490 km 32 MVA 0.54 1.87 2.41
6. Motul and La Paz plants Forecast Apr. 1952 Mar-Dec. 1953 11-20 2 X 2 MW, 1 X 2.5 MW Thermal 1.00 1.62 2.62 143replaced by: hi10 16 .6 0

- Oviachic pLant i Actual Feb. 1955 Jan. 1958 35 19.2 MW Hydro 2.00 0.74 2.74 l14ociatdtr ission 1953 July 1957 48 40 km 20 EVA 0.36 0.38 .74Mocuzarid lt Actual Feb. 1956 March 1959 37 9.6 MW Hydro 1.35 0.36 1.71 l78L-
- El Fuerte plan 2 first Fits, 9 MW) Actual 56 Oct. 1957 20 40 km 12 MVA 0.23 0.37 o.60

Associated transmission July 1956 Nov. 1960 52 4o MW Hydro 4.56 1.42 5.98 150lAssci d ran smission Nov. 1956 Dec. 1960 49 450 km 76 EVA 2.18 1.92 4.10- erida plant Actal may 1953 Sept. 1955 28 1 x 6.25 MW Thermal 0.61 o.67 1.28 205 "Associated transmission It1957 n.e. n.a. 116 km 7 EVA 0.72 0.19 0.125d
- Villahermosa plant Actual Dec. 1957 Nov. 1959 23 2 2.25 MW Thermal .7 0.1 .1

Associated transmission 11 X0.5M hra .73 o.43 1.16 258Asocatd rasmssonn.e. 1957 n.e. 223 km 7.7 EVA 0.70 0.1 074- La&Laguna plant (1 unit, 33 MW) Actual June 1956 June 1958 214 1X3 M 60 EVA 2.14 0.04 1.74
-tdad Victoria plant (extension) 24ulJn 95 u.15 1 X 33 M 60 MVA 2.43 2.40 4.83 16 1/* jpa icoi ln (xeso) Actual Jan. 1953 Aug. 19514 19 1 X 2.5 W Thermal 0.19 0.42 0.1211Total system: generation Actual 82 MW H. r n Thermal 1.80 6.2 1.1244

tranasmission 82 MW Hydro and Thermal 11.80 6.21 18.01
7. Distribution expansion ssional 869 km 100 MVA 1.19 2.90 7.09

10,210 connections 1.78 1.18 2.96

LOAN DISBURSEMENT PATTERN

LON1-E oeat mut(S i)1949 1950 1951 1952 153 1954 1955 1956 1957 1958 1959
LOAN 12-ME: Forecast: Amount (U5$ aln) 7.80 10.99 5.31% of total 32.4 45.6 22.0

Cumulative % 32.4 78.0 100Actua Amount (US$ mln) 2.21 7.24 3.70 4.83 2.99 1.41 1.23 o.49% of total 9.2 30.0 15.14 20.0 12.4 5.9 5.1 2.0Cumulative % 9.2 39.2 54.6 74.6 87.0 92.9 98.0 100
LOAN 56-ME: Forecast: Amount (US$ mln) 14.95 10.35 4.4o% of total 50.3 34.9 14.8

Cumulative % 50.3 85.2 100
Actual : Amount (US$ mln) 6.17 6.21 3.57 3.85% of total .76.1.73.54.36 2.28 2.59 o.67Cumulative 20.8 20.9 12.0 13.0 114.7 7.7 8.7 2.220.8 41.7 53.7 66.7 81.4 89.1 97.8 100

a/ Project Scope for generation is megawatts of installed capacity and source of energy; for transmission components, kilometers of line erected; for distribution components,number of connections made.
b/ Plants built in connection with irrigation dams previously constructed by the Departent of Hydraulic Resources. Costs refer to power additions only.c/ Extension to plant.
d/ These unit costs cannot be used for comparison purposes because they correspond to plants partially- completed.
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MEXICO - COMISION FEDERAL DE ELECTRICIDAD TABLE III.1PROJECTS IMPLEMENTATION

Start Commiss. Const. /coUTm! CST/KWConst. Date Period Project Scope ( i ion) US$
(months) L.C. F.X. TOTAL

LOAN12-ME US 24.1 milion

1. Miguel Aleman System Forecast 1947 End 1953 About 78 155 MW Hydro 13.06 6.84 19.90 128Associated transmission Forecast - - n.a. n.a. 3.59 1.88 5.47Miguel Aleman System:
- Santa Barbara plant Jan. 1947 Apr. 1951 51 67.6 MW Hydro 5.56 2.05 7.61 112Associated transmission Jan. 1948 Feb. 1951 37 20 km 75 MVA .46 0.85 1.31- San Bartolo I plant Actual Jan. 1950 Sept. 1955 68 25.2 MW Hydro 4.47 1.28 5.75 228Associated transmission .1 May 1954 June 1955 13 20 km 28 MVA 0.07 0.17 0.24- El Durazno plant Actual May 1947 Nov. 1955 102 18 MW Hydro 1.89 1.28 3.17 176Associated transmission " Jan. 1951 May 1955 52 - 20 MVA 0.13 0.19 0.32- Ixtapantango plant Actual Jan, 1952 Oct. 1954 33 50 MW Hydro 50 MVA 0.50 1.44 1.94 117 *Rivers diversions 1 Jan. 1948 Sept. 1956 104 21.02 0.47 21.49Transmuission system Actual March 1950 Jan. 1956 70 236 km 11o MVA 1.15 2.74 3.89- Total system: generation t 160.8 MW Hydro 33.44 6.52 39.96 248transmission Actual 276 km 313 MVA 1.81 3.95 5.76

2. Puebla-Veracruz System Forecast 1947 End 1952 About 66 35.3 MW Hydro 1.02 0.97 1.99 56Associated transmission Forecast n.a. n.. 0.92 0.87 1.79Puebla-Veracruz System:
- Tepazolco plant Actual Apr. 1949 March 1953 47 10.9 MW Hydro 1.01 0.53 1.54 141Associated transmission Jan. 1952 Oct. 1952 9 - 15 MVA 0.08 o.16 0.24- El Encanto plant Actual Jan. 1947 Oct. 1951 57 10 MW Hydro 1.26 0.44 1.70 170Associated transmission Jan. 1948 Aug. 1951 43 - 12 MVA 0.07 0.07 0.14- Mines I plant Actual June 1947 Dec. 1951 54 9.6 MW Hydro 1.21 0.06 1.27 132- Transmission system i Jan. 1950 Oct. 1953 45 456 km 47 MVA 0.77 1.70 2.47- Total system: generation Actual 30.5 MW Hro 3.48 1.03 4.51 148transmission 1 456 km 7 MvA 0.92 1.93 2.85

3. Sonora System Forecast n.e. n.e. n.a. 4 mw Thermal 2.88 2.66 5.54 139Sonora System:
- Ciudad Obregon plant Actual May 1949 Feb. 1951 21 3 x 5 MW Thermal o.96 1.98 2.94 196- Auaymas plant I Actual Sept. 1949 March 1953 42 (2 X 12.5 MW Thermal) 2.61 4.41 7.02 253Associated transmission May 1950 July 1953 38 (125 km 30 MVA )

:Actual ho MW Thermal 3.57 6.39 9.96
4. Juarez power plant Forecast Sept. 1948 1953 About 57 1 X 5 MW Thermal o.61 0.76 1.37 274Actual Sept. 1948 Sept. 1950 24 3 X 5 MW Thermal 0.75 1.99 2.74 183
5. Bombana plant Forecast Jan. 1914 1953 About 78 ( 2.6 M Hydro ) .43 0.10 .53 204and Associated transmission Actal Jan. 19147 March 1951 50 (45 km 3 MVA) .04 .16 1.20 377
6. Chihuahua plant Forecast n.a. 1954 n.a. 2 X 25 MW Thermal 2.00 3.57 5.57 1iChihuahua plant Actual June 1950 Oct. 1953 ho 3 X 15 MW Thermal 3.67 3.72 7.39 164Associated transmission Oct. 1951 May 1953 19 W4 km 51 MVA 0.84 0.54 1.38
7. Aldama planti - Forecast n.a. 1954 n.. 6 Mw Thermal 0.35 1.07 142 237replaced by .iudi4 Victoria Actual Apr. 1951 Jan. 1954 33 2 X 1 MW Thermal 0.37 0.26 0.63 315

Small diesel plants Forecast n.a. 1954 n.a. 16.9 MW Diesel 7.25 3.88 11.13(inal. rural electrification) Actual Feb. 1949 July 1954 65 12.6 MW Diesel 25 MVA 1.53 2.99 4.52
9. Various transmission extensions Actual Feb. 1950 July 1956 77 465 km 15 MVA 1.08 1.96 3.04

10. Distribution expansion Actual 5,575 connections .49 0.55 .04

LAN E(US( 29.7 million)signed.Ja. 195)
1. Tingambato plant Forecast Jan. 1952 Oct. 1955 45 150 MW Hydro 9.21 7.63 16.84 112Actual July 1952 Dec. 1957 65 135 MW Hydro 19.28 5.93 25.21 187Tingambato transmission Forecast -- n.e. 300 kmn 336 MVA 1.21 6.11 7.32Actual Oct. 1955 Dec. 1957 26 300 km 306 MVA 1.23 2.76 3.99
2. El Cobano plantY Forecast Dec. 1950 Dec. 1953 36 55 MW Hydro 6.66 1.69 8.35 152Actual Dec. 1950 Nov. 1955 59 52 MW Hydro 8.04 1.74 9.78 188.WEl Cobano transmission Forecast 450 km 118 MVA 1.48 5.11 6.59Actual Apr. 1953 Dec. 1955 32 314 km 113 MVA 1.75 2.44 4.19
3. Monterrey I plant Forecast Apr. 1951 Feb. 1953 22 2 X 15 MW Thermal 0.78 2.84 3.62 121Actual June 1951 Nov. 1953 29 2 X 15 MW Thermal 2.11 2.82 4.93 164Monterrey transmission Forecast 218 km 45 MVA o.67 0.99 1.66Actual Jan. 1952 Jan. 1954 24 187 km 25 MVA o.65 o.86 1.51
4. Veracruz plant Forecast Apr. 1952 March 1954 23 1 X 10 MW Thermal o.46 1.37 1.83 183Actual May 1952 July 1954 26 1 X 10 MW Thermal 1.50 1.43 2.93 293Veracruz transmission Forecast 57 km 19 MVA 0.19 .40 .59Actual July 1953 July 1954 12 42 km 13 MVA .18 0.27 o-45

5. Sonora transmission Forecast Jan 1952 Dec. 1953 23 430 km 37 MVA .81 1.87 2.68and distribution Actual Jan. 1952 July 1955 42 43 km 32 MVA 0.54 1.87 2.41

6. Natal and La Paz plants Forecast Apr. 1952 Mar-Dec. 1953 11-20 2 X 2 MW, 1 X 2.5 MW Thermal 1.00 1.62 2.62 403replaced by: bi
- Oviachic plant i Actual Feb. 1955 Jan. 1958 35 19.2 MW Hydro 2.00 0.74 2.74
- Aoc ati alan Astua 953 Jul 1957 48 1km 20 MVA 0.36 0.38 0.74-sMocuzari tr Actual Feb. 1956 March 1959 37 9.6 MW Hydro 1.35 0.36 1.71 1781Associated traw ssirsso n Feb. 1956 Oct. 1957 20 14 km 12 MVA 0.23 0.37 o.60- El Fs rte plant (2 first units, 40 MW) Actual July 1956 Nov. 1960 52 1 MW Hydro 4.56 1.42 5.98 150Associated transmission t ov. 1956 Dec. 1960 49 450 km 76 MA 2.18 1.92 4.10- Merida plant Actual May 91953 Sept. 1955 28 1 x 6.25 MW Thermai 0.61 0.67 1.28 205Associated transmission 1957 n.. n.a. 116 km 7 MVA 0.72 0.19 0.91- Villahermosa plant Actual Dec. 1957 Nov. 1959 23 2 X 2.25 MW Thermal 0.73 0.43 1.16 258Associated transmission 11n.e. 1957 n.e. 223 kmn 7.7 MVA 0.70 0m04 0.74- La Lagpuna plant (1 unit, 33 MW) Actual June 1956 June 1958 24 2 X 33 MW 60 MVA 2.43 2.4 4.83 146 d/Ujpdad Victoria plant (extension) Actual Jan. 1953 Aug. 1954 19 1 X 2.5 MW Thermal 0.19 .42 0.6 2144Total system:; generation Actual g . WTeml o1 .2 06 4transmission A 82 MW Hydro and Thermal 11.80 6.24 18.1

7. Distribution expansion ssionl 869 km 100 MVA 4.19 2.90 7.09DtiActual 10,210 connections i.78 1.18 2.96

LOAN DISBURSEMENT PATTERN

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959
LOAN 12-ME: Forecast: Amount (US$ min) 7.80 10.99 5.31% of total 32.4 45.6 22.0

Cumulative % 32.4 78.0 100
Actual : Amount (US$ min) 2.21 7.24 3.70 4.83 2.99 1.41 1.23 o.49% of total 9.2 30.0 15.14 20.0 12.4 5.9 5.1 2. 0Cumulative % 9.2 39.2 54.6 74.6 87.0 92.9 98.0 100

LOAN 56-ME: Forecasti Amount (US$ min) 14.95 10.35 4.40% of total 50.3 34.9 1L.8Cumulative % 50.3 85.2 100Actual : Amount (us$ min) 6.17 6.21 3.57 3.85 4.36 2.28 2.59 0.67% of total 20.8 20.9 12.0 13.0 14.7 7.7 8.7 2.2Cumulative % 20.8 41.7 53.7 66.7 81.4 89.1 97.8 100

a/ Project Scope for generation is megawatts of installed capacity and source of energy; for transmission components, kilometers of line erected; for distribution components,number of connections made.
b/ Plants built in connection with irrigation dams previously constructed by the Departent of Hydraulic Resources. Costs refer to power additions only.c/ Extension to plant.
d/ These unit costs cannot be used for coparison purposes because they correspond to plantspartially- completed.
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MEXICO - COMISION FEDERAL DE ELECTRICIDAD TABLE 111.2
PROJECTS IMPLEMENTATION

Start Commiss. Const. CONSTRUCTION COST COST/KW
Const. Date Period Project Scopea/ (US$ million) US$

(months) L.C. F.X. TOTAL

LOAN 194-ME (US$ 34 million)
(signed May 1955)

1. Mazatepec plant Forecast Jan. 1957 End of 1961 59 156 MW Hydro 17.95 5.41 23.36 150Actual Jan. 1957 March 1963 74 156 MW Hydro 45.82 11.89 57.71 370Associated transmission Forecast 1964 n.a. 400 km (220 kv) 1.29 7.58 8.87
Actual April 1958 June 1962 50 460 km (250 ky) 334 MVA 4.78 5.87 10.65

2. Temaxcal plantb/ Forecast Oct. 1954 Oct. 1958 48 154 MW Hvdro 7.76 5.42 13.18 85
Actual Oct. 1954 March 1960 65 154 MW Hydro 17.07 3.41 20.48 133Associated transmission forecast Jan. 1958 Dec. 1958 11 430 km (115 kv) 56 MVA 0.63 3.18 3.81
Actual Jan. 1958 Sept. 1959 20 260 km (-5 kv) 235 MiA 3.65 2.64 6.29

3. Cupatitzio plant Forecast April 1957 Nov. 1961 55 73.6 MW Hydro 5.77 3.53 9.30 126
Actual April 1957 Sept. 1962 65 63 MW Hydro 18.16 4.72 22.88 363Associated transmission Forecast n.a. n.a. n.a. 370 km (161 kv) 81 MVA 1.38 5.11 6.49
Actual April 1961 Sept. 1962 17 370 km (161 ky) 188 MVA 3.77 2.02 5.79

4. Guaymas plant extension Forecast n.a. Dec. 1960 n.a. 1 X 30 MW Thermal 1.50 2.93 4.43 148Actual Feb. 19 9 June 1962 40 1 X 33 MW Thermal 2.14 2.27 4.41 134Associated transmission Forecast n.a. n.a. n.a. 400 km (14, 115 kv) 0.56 2.11 2.67
Actual Feb. 1959 June 1961 28 465 km (115 kc) 16 MiA 0.55 1.18 1.73

LOAN DISBURSEMENT PATTERN

1958 1959 1960 1961 1962 1963IDAN 194-ME: Forecast: Amount (US$ mln) 3 10.19 -9.8 T.7
% of total 16 30 28.8 25.2
Cumulative % 16 46 74.8 100

Actual : Amount (US$ mmn) 5.41 4.19 7.21 11.53 5.65 0.01
% of total 15.9 12.3 21.2 34.0 16.6 -
Cumulative % 15.9 28.2 49.4 83.4 100

a/ Project Scope for generation is megawatts of installed capacity and source of energy; for transmission components, kilometers of line erected; far distribution components, number ofconnections made.
b/ Plant built in connection with a flood protection dam previously constructed.
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MEXICO - COMISION FEDERAL DE ELECTRICIDAD TABLE 111.2
PROJECTS IMPLEENTATION

Start Commiss. Const. CONSTRUCTION COST COST/KW
Const. Date Period Project Scopea/ (US$ million) US$

(months) L.C. F.X. TOTAL

LOAN 194-ME (uS$ 34 million)
(signed May 1958)

1. Mazatepec plant Forecast Jan. 1957 End of 1961 59 156 MW Hydro 17.95 5.41 23.36 150
Actual Jan. 1957 March 1963 74 156 Mw Hydro 45.82 11.89 57.71 370

Associated transmission Forecast 1964 n.a. 400 km (220 kv) 1.29 7.58 8.87
Actual April 1958 June 1962 50 460 km (250 ky) 334 MvA 4.78 5.87 10.65

2. Temaxcal plantb/ Forecast Oct. 1954 Oct. 1958 48 154 MW Hvdro 7.76 5.42 13.18 85
Actual Oct. 1954 March 1960 65 154 MW Hydro 17.07 3.41 20.48 133Associated transmission Forecast Jan. 1958 Dec. 1958 11 430 km (115 kv) 56 MvA 0.63 3.18 3.81
Actual Jan. 1958 Sept. 1959 20 260 km (115 kv) 235 MVA 3.65 2.64 6.29

3. Cupatitzio plant Forecast April 1957 Nov. 1961 55 73.6 MW Hydro 5.77 3.53 9.30 126
Actual April 1957 Sept. 1962 65 63 MW Hydro 18.16 4.72 22.88 363

Associated transmission Forecast n.a. n.a. n.a. 370 km (161 kv) 81 MVA 1.38 5.11 6.49
Actual April 1961 Sept. 1962 17 370 km (161 kv) 188 MVA 3.77 2.02 5.79

4. Guaymas plant extension Forecast n.a. Dec. 1960 n.a. 1 X 30 MW Thermal 1.50 2.93 4.43 148
Actual Feb. 19/9 June 1962 40 1 X 33 MW Thermal 2.14 2.27 4.41 134Associated transmission Forecast n.a. n.a. n.a. 400 km (14, 115 kv) 0.56 2.11 2.67
Actual Feb. 1959 June 1961 28 465 km (115 kv) 16 MVA 0.55 1.18 1.73

LOAN DISBURSEMENT PATTERN

1958 1959 1960 1961 1962 1963
IOAN 194-ME: Forecast: Amount (US$ mln) 7.47 10.19 98 -17

% of total 16 30 28.8 25.2
Cumulative % 16 46 74.8 100

Actual Amount (US$ mmn) 5.41 4.19 7.21 11.53 5.65 0.01
% of total 15.9 12.3 21.2 34.0 16.6 -
Cumulative % 15.9 28.2 49.4 83.4 100

a/ Project Scope for generation is megawatts of installed capacity and source of energy; for transmission components, kilometers of line erected; far distribution components, number ofconnections made.
b/ Plant built in connection with a flood protection dam previously constructed.
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MEXICO - COMISION FEDERAL DE ELECTRICIDAD - PROJECTS/PROGRAMS IMPLEMENTATION TABLE 111.3

Scope of the Program Total Cost of Progrem Total Investments Made in 1962/65
(Facilitieo ocheduled or (US$ million) (US$ Million)
completed over 1962-1965) Generation Transmission & On facilities

LOAN 316-ME US$130 million) Diotribution of program On others Total
signed June 19 2)

Investment program 1962-1965 in:

- Central system Forecast 978 MW (828H + 1 x 15OT) 160.69 - 78.62 4.16 82.78
Actual 739 MW (565H + 1 x 150T) 183.35 21.78 132.51 n.a. n.a.

- Oriental system Forecast 157 MW (3 x 39 + 1 x 40T) 19.63 6.50 8.91t 19.78 28.72
Actual 117 MW (3 x 39) Thermal 22.17 3.42 13.18 n.a.

- Occidental system Forecast 13 MW Hydro 30.45 8.23 21.76 3.92 25.68
Actual 123 MW Hydro 42.71 6.95 32.74 n.a.

- North system Forecast 99 MW (3 x 33 1) 13.51 2.63 13.84 1.2 15.1
Actual 99 MW (3 x 33) Thermal 18.78 0.46 16.94 n.a.

- North 4est system Forecast 157 MW (124H +1 x 33T) 38.57 5.82 31.1O - 31.40
Actual 157 MW (124H + 1 x 331) 47.99 3.49 38.48 n.a.

- North East system Forecast 337 MW (3 x 75 + 3 x 37T) 43.33 24.61 51.66 - 51.66
Actual 337 MW (3 - 75 + 3 x 37T) 55.24 4.56 47.38 n.a.

a/
- Other systems Forecast 514 MW (8H+14x75+3xo+1x15+4x6 .25 T)~ 80.65 15.63 80.02 22.42 102.44

(Incl. small systems) Actual 326 MW (48H+3x75+2x14+4x6.25 T) 71.24 5.21 64.22 n.a.

- Sub-total: all systems Forecast 2 406 MWIL/ (1,170H + 1,236 1) 386.83 63.42 286.24 51.48 337.72
ACtual 1,876 W- (860 + 1,014 T) 441.18 45.87 345.45 148.23 493.68

- Expansion of distribution Forecast- 67.20 67.20 - 67.20
and rural electrification Actual 125.53 125.53 125.53

- Total Program Forecast 386.83 130.62 353.44 51.48 40h 92
Actual 1978MW + 3,400 km. 441.48 171.40 470.98 1U8.23 619.21/

LOAN US$110 million Scope of the Program Total Investments Made in 1965/66
signed December 19 (Facilities scheduled or (U$ million)

completed over 1965-1966) GFE Others

Investment program 1965-1966 of OFE in:

- Central system Forecast 644MW H + 660 km + 1,260 MVA 87.44 35.58 5.00 4.27
Actuai 336MW N + 355MWE/+ 660 im a 121OMVA 115.79 53.76 n.a. n.a.

- Oriental system Forecast 46MW 18H + 2 x 14 T) +low volt. tram. 6.01 39.49 60.75 3.70
Actual 46MW' 8.50 1.14

- Occidental system Forecast Lower voltage transmission - 26.03 11.84 9.49
Actual - n.a. - - n.a. n.a. n.a.

- North system Forecast 3 x 30 MW+ x ?8 MW T 20.76 4.94 7.50 2.32
Actual 74MW T + 66 MW/ + 4o MVA 27.45 1.0 n.a. n.a.

- North West system Forecast 1 x 40 MW 6.52 7.30 12.51 0.24
Actual (i x 41 MWi) (10.51)- n.a. n.a. n.a.

- North East system Forecast 1 . 38 MW - + 370 km + 110 MVA 8.42 8.09 3.88 -
Actual 1 x 38 MWZ' + 360 km + 110 MVA 13.34 9.50 n.a. n.a.

- Other systems Forecast 169 MW (69H + 1 82 + 2 x 9 T)/ 43.95 6.71 31.08 2.59
Actual 39 MW H + 30 M (+ 100 )250MVA 34.90(+17.05 ) 4.72 n.a. n.a.

- Expansion of distribution Forecast 120.40 41.36 79.041!V
and rural electrification Actual 69.19 20.88 48.31

Total Forecast 1115 MW + 2900 1 173.10 248.5) 173.92 100.59
Actual 449 MW + 535 MWZ- (+141MW )+ 199.98 139.35 178.90 65.66

+ 1,020 km + l61o MVA

LOAN 4 -M ( 1 $90 million) Scope of the Program -Actual Cost of Programmedsigned June 19) (Facilities scheduled or Works Completed during 1968-1970 Total Investments Made in 1968/70
completed over 1968-1970) (US$ million) (S$ million)

Investment program 1968/1969 of OFE in: Generation Tranmiesion & FE Centre
Distribution

- Central system Forecast 2 . 150 MW T + 290 km + 700 MVA n.a. 35.30Actual 1 x 150 MW T + 230 km + 200 MVA n.e. 11.69 23.65

- Oriental system Forecast 720MW H lxlLMW T +1780km+1925MVA n.a. n.a.
Actual 720MW H +1x14MW T +1830km+2590MVA 82.29 134.94

- Occidental system Forecast 2x5OMW4xl14MW T +1,020km+1,031MVA n.a. n.a.
Actual 1xl50MW+3x14MW T +810km+770MVA 22.42 18.76

- North aystem Forecast - 222.62
Actual - 281.03

- North West sywtes -e Forecast 2 x 41 MW I + 70 km n.a. n.a.
Actual 2 x41 MW T + 4c MW 23.66 0.89

- North East system Forecast 1 x 75 MW T + 365 km + 354 MvA n.a. n.a.
Actual 0MW

- Other systems Forecast- 1x82MW+2x22MW3X14MW T +18MWD n.a. n.a.
+2x30MWGT+15nkm+140MVA

Actual 1x82MW+2x14MW T +18MW D +170km+300MVA 20-87 6.58

- Expansion of distribution Forecast 174.34 124.84 49.50and rural electrification Actual 194.82 154.11 1.1

Total Forecast 1,793 MW + 3,680 km + 4,150 MVA n.a. n.. 347 66/ 814 80Actual 1,286 MW + 3,070 km + 3,900 MVA 148.64 357.68 435.14-4/ 64.o6 /

LOAN DISBURSEMENT PATTERN Undisbursed
1962 1963 1 196$ 1966 1967 1968 1969 190 12/31/70

LOAN 316-ME: Forecast: Amount (US$million) 69.36 60.64
% of Total 53.4 46.6
Cumulative % 53.4 100

Actual: Amount (US$million) 14.31 60.35 51.03 1.31% of Total 11.0 46.4 41.6 1.0
Cumulative % 11.0 57.4 99.0 100

LOAN 436-ME: Forecast: Amount (US$million) 4.oo 70.00
% of Total 36.4 63.6
Cumulative % 36.4 100

Actual: Amount (US$million) - 55.67 38.75 15.58
% of Total 50.6 35.2 14.2
Cumulative % 50.6 85.8 100

LOAN 5U-ME: Forecast: Amount (US$million) 60.00 22.O0 8.00
% of Total 66.7 24.4 8.9
Cumulative % 66.7 91.1 100

Actual: Amount (US$million) 19.91 54.36 8.91 6.82% of Total 22.1 60.4 9.9 7.6
Cumulative % 22.1 82.5 92.4

a/ Does not include 11b MW and miscellaneous transmission facilities to be installed in the small systems over 1962-1970 with an estimated total cost of
US$29.7 million, of which US$15.18 million would have been invested during 1962-1965 (included in the US$22.42 million investments planned for "others").
About 104 MW were installed in the small systems during 1962-1965.

b/ Includes 219 MW of hydro capacity and 33 MW of thermal capacity completed after January 1962 but recorded aluo in Table III.1 under Loan 194-ME (156 MW for
the Guaymas plant of the North West system).

c/ Including US$29.28 million forecast for rural electrification.
J/ Does not include US$29.9 million of Central Office overhead and other investnents.
e/ Does not include US$37.6 million of "other" investments, mainlv relending.
f/ Generating stations, MVA capacity of substations in 400 or 230 kv only, transmission lines of 400 or 230 k only.j/ Completed before 1966 and thus included in Loan 316-ME.
h/ Completed after 1966 and thus included in Loan 544-ME.
T/ This does not include 50 MW programmed to be installed before 1967 in the small systems. About 5 MW were actualyinstalled in these systes.
I/ Includes US$2.48 million special equipment, US$0.72 million for frequency change anci US$18.40 million for rural electrification.
k/ Does not include US$16.48 million of Central Office overhead chargeable to construction.
1/ Does not include US$25.73 million of "other" investments.
m/ Includes US$1.04 million for frequency change.
n/ Does not include US$60.69 million of 'other" investments.
o/ Does not include 30 MW diesel to be installed in small systems.

/ Includes US$32.4 million for rural electrification.
5/ Does not include US$44.74 million for consultants, buildings, office overheads, etc.
r/ Does not inolude US$30.4 million for other investments, mainly financial.
W/ Does not include US$56.74 million for other investments.
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MEXICO - COMISION FEDERAL DE ELECTRICIDAD - PROJECTS/PROGRAMS IMPLEMENTATION TABLE TTT.3

Scope of the Program Total Cost of Progrul Total Investments Made in 1962/65
(Facilities soheduled or (U5$ million> (U$ Million)
completed over 1962-1965) Generation Transmission & On facilities

tOAS 316-ME US$130 million) Distribution of program On others Total
signed June 1962

Investment program 1962-1965 in:

- Central system Forecast 978 MW (828H + 1 x 150T) 160.69 - 78.62 4.16 82.78
Actual 739 MW (565H + 1 x 150T) 183.35 21.78 132.51 n.a. n.a.

- Oriental system Forecast 157 MW (3 x 39 + 1 x 40T) 19.63 6.50 8.94 19.78 28.72
Actual 117 MW (3 x 39) Thermal 22.17 3.,2 13.18 n.a.

- Occidental system Forecast 134 MW Hydra 30.45 8.23 21.76 3.92 25.68
Actual 123 MW Hydro 42.71 6.95 32.75 n.a.

- North system Forecast 99 MW (3 a 33 T) 13.51 2.63 13.854 1.2 15.04
Actual 99 MW (3 x 33) Thermal 18.78 0.46 16.94 n.a.

- North iest system Forecast 157 MW (12H + 1 x 33T) 38.57 5.82 31.0 - 31.0
Actual 157 MW (12H + 1 x 33T) 47.99 3.9 38.48 n.a.

- North East system Forecast 337 MW (3 x 75 + 3 a 37T) 43.33 24.61 51.66 - 51.66
Actual 337 MW (3 a 75 + 3 x 37T) 55.24 5.56 47.38 n.a.

a/
- Other systems Forecast 555 MW (85H'-x75+3x +1xl5+Lx6.25 T) 80.65 15.63 80.02 22.52 102.4

(ail. small systems) Actual 326 MW (58H+3x75+2x11+x6.25 T) 71.24 5.21 64.22 n.a.

- Sub-total: all systems Forecast 2,506 MR-" (1,170H + 1,236 T) 386.83 63.42 286.24 51.48 337.72
Actual 1,874 ;W-- (860H + 1,014 T) 41.48 45.87 355.45 158.23 593.68

- Expansion of distribution Forecastd 67.20 67.20 - 67.20
and rural electrification Actual 125.53 125.53 125.53

- Total Program Forecast 386.83 130.62 353.4 51.58 4Soh92-1
Actual 1978MW + 3,500 cm. 441.48 171.0 470.98 18.23 619.21/

LOA S36-ME US$110 million) Scope of the Program Total Investments Made in 1965/66
signed December 19 (Facilities scheduled or (US$ million)

completed over 1965-1966) CF Others

Investment program 1965-1966 of CFE in:

- Central system Forecast 651MW H + 660 Ikn + 1,260 MVA 87.55 35.58 5.00 4.27
Actual 336MW H + 355MWE/+ 66o Im + 1210MVA 115.79 53.76 n.a. n.a.

- Oriental system Forecast 46MW 18H + 2 a 15 T) -low volt. tran. 6.01 39.9 60.75 3.70
Actual 46MW 8.50 1.1

- Occidental system Forecast Lower voltage transmission - 26.03 11.84 9.9
Actual - n.a. - - n.a. n.a. n.a.

- North system Forecast 3 a 30 MW + 1 x 48 MW T 20.76 4.94 7.50 2.32
Actual 74 MW I + 66 MW + 40 MVA 27.55 1.O n.. n.a.

- North West system Forecast 1 a 50 MW 6.52 7.30 12.51 0.25
Actual (1 a 51 MW ) (10.51)- n.a. n.a. n.a.

- North East system Forecast Ix 38 M_; T 370 km + 110 MVA 8.42 8.09 3.88 -
Actual 1 x 38 MW + 360 o + 110 MVA 13.34 9.50 n.a. n.a.

- Other systems Forecast 169 MW (69H + 1 62 2 x T) 43.95 6.71 31.08 2.59
Actual 39 MW H + 30 MW

5
(+ 100 N )+250MVA 3.90(+17.05 ) 5.72 n.a. n.a.

- Expansion of distribution Forecast 120.40 41.36.' 79.04
and rural electrification Actual 69.19 20.88 58.31

Total Forecast 1115 MW + 2900 173.10 248.55 173.92k 100.59
Actual 449 MW + 535 M~,- (11 )+ 199.98 139.35 178.90- 1 5.66

+ 1,020 lo + 1610 MVA

)Scope of the Program Actual Cost of Programmed(signed June 1968) (Facilities scheduled or Works Completed during 1968-1970 Total Investments Made in 1968/70completed over 1968-1970) (US$ milion) (U5$ million)Investment program 1968/1969 of cFE in: Generation Transmission & CFE Centro
Distribution

- Central system Forecast 2 a 150 MW T + 290 kc + 700 MVA n.a. 35.30Actual 1 x 150 MW T + 230 kms + 200 MVA n.a. 11.69 23.65
- Oriental system Forecast 720MW H +1a1SMW T +1780cm+1925MVA n.a. n.a.Actual 720MW H +1x1SMW T +1830km-2590MVA 82.29 13.954
- Occidental system Forecast 2x150MW+x15wi T +1,020m+1,031MVA n.a. n.e.

Actual 1xa5OMW+3x1MW T +8401cm+770MVA 22.42 18.76
- North system Forecast - 222.62Actual - 281.03
- North Westsytes- Forecast 2 x i MW T + 70 km n.a. n.a.

Actual 2 x 41 MW T + 40 MW 23.66 0.89

- North East system Forecast 1 x 75 MW I + 365 Im + 354 MvA n.a. n.a.
Actual 0MW

- Other systems Forecast- 1x82MW+2x22MW+3x15MW T +18MWD n.a. n.a.
+2x3OMWGT+15om+140MVA

Actual 1x82MW+2x1MW T +18MW D +170kao+300MVA 20.87 6.58
- Expansion of distribution Forecast 174.35 125.85 49.50and rural electrification Actual 19.82 154.01 4o.1

Total Forecast 1,793 MW + 3,680 km + 5,150 MVA n.a. n.a. 37.46 85 80Actual 1,286 MW + 3,070 km + 3,900 MvA 148.64 357.68 435.5-7/ 6.06/

LOAN DISBURSEMENT PATTERN Undisbursed192 193 1965 1965 1966 196_ 1968 1969 1970 12/31/70
LOAN 316-ME: Forecast: Amount (US$million) 69.36 60.65

% of Total 53.5 46.6
Cumulative % 53.5 100

Actual: Amount (US$million) 14.31 60.35 55.03 1.31% of Total 11.0 46.5 41.6 1.0
Cusulative % 11.0 57.4 99.o 100

LOAN 536-ME: Forecast: Amount (1$million) 40.00 70.00
% of Total 36.4 63.6
Cumulative % 36.4 1 0

Actual: Amount (US$million) - 55.67 38.75 15.58% of Total 50.6 35.2 15.2
Cumulative % 50.6 85.8 100

LOAN 555-ME: Forecast: Amount (US$million) 60.00 22.00 8.00% of Total 66.7 25.5 8.9
Cumulative % 66.7 91.1 100

Actual: Amount (US$milliun) 19.91 54.36 8.91 6.82
% of Total 22.1 60.5 9.9 7.6Cumulative % 22.1 82.5 92.5

a/ Does not include 114 MW and miscellaneous transmission facilities to be installed in the small systems over 1962-1970 with an estimated total cost of
US$29.7 million, of which US$15.18 million would have been invested during 1962-1965 (included in the US$22.52 million investments planned for "Others").
About 104 MW were installed in the small systems during 1962-1965.

b/ Includes 219 MW of hydro capacity and 33 MW of thermal capacity completed after January 1962 but recorded also in Table I11.1 under Loan 195-ME (156 Mw forthe Guaymas plant of the North West system).
c/ Including US$29.28 million forecast for rural electrification.
Z/ Does not include US$29.9 million of Central Office overhead and other investments.
e/ Does not include US$37.6 million of "other" investments, mainlv relending.
F/ Generating stations, MVA capacity of substations in 400 or 230 kv only, transmission lines of 400 or 230 kv onlv.
j/ Completed before 1966 and thus included in Loan 316-ME.
h/ Completed after 1966 and thus included in Loan 555-ME.1/ This does not include 50 MW programmed to be installed before 1967 in the small systems. About 5 MW were actuallyinstalled in these systeim.
2/ Includes US$2.58 million special equipment, US$0.72 million for frequency change and US$18.40 million for rural electrification.
k/ Does nct include US$16.48 million of Central Office overhead chargeable to construction.
1/ Does not include US$25.73 million of "other" investments.
/ Includes US$1.05 million for frequency change.

n/ Does not include US$60.69 million of "other" investments.
Does not include 30 MW diesel to be installed in small systems.

j/ Includes US$32.4 million for rural electrification.
a/ Does not include US$4.75 million for consultants, buildings, office overheads, etc.
r/ Does not include US$30.4 million for other investments, mainly financial.s/ Does not include US$56.75 million for other investments.
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MEXIOO: COMISION FEDERAL BE ELECTRICIDAD ANNEX TO TABLE 111.3

23PLEENTATTON OF PROJECTS IN CFE PROGRAMS

Construction Cost Cost/KWFrd f Construction A c t u Sco1 Total (Us$ million) US$forecast Actual Project Scope Forecast Actual oecast Actual

1. Maatepec 4th Unit March 1962 Sept. 1964 52 MW Hydra 6.58 8.53 127 164

2. San Bartolo II Aug. 1963 March 1965 19 MW Hydro 2.90 4.61 145 243
Associated transmission 132 kv trans 25 MVA 0.61

3. Infiernillo 2 Units June 1964 June 1965 336 MW Hydro 95.42 318 1/Associated transmission (4 units) - 450 MVA 9.02

4. Valle de Mexico (1st Unit) Jan. 1963 March 1963 1 x 150 MW Thermal 23.62 17.91 91 119Associated transmission - 200 MA 0.68

5. Pos Rica Nov. 1962 April 1963 3 x 39 MW Thermal 15.07 22.17 129 189
Associated transmission I m 160 MvA 3.42

6. Santa Rosa Jan. 1964 Sept. 1964 60 MW Hydro 14.67 19.83 245 331Associated transmission ? km 80 MA 1.26
7. Delicias (2 Units) Nov. 1963 Dec. 1964 2 x 33 MW Thermal 18.32 278

Associated transmission (3 units) - 72 MVA 0.45

8. Sanalona June 1962 Oct. 1964 14 MW Hydrm 1.96 2.26 140 161
Associated transmission 34 km (115 ky) 21 MA 0.62

9. El Fuerte (3rd Unit) Nov. 1962 Aug. 1964 20 MW Hydro 1.02 1.10 51 55
Associated transmission - 25 MVA 0.21

10. El Novillo Dec. 1963 Oct. 1964 90 MW Hydro 30.41 40.22 338 447
Associated transmission Distribution 120 MA 0.93

11. Monterrey II Nov. 1962 July 1965 3 x 75 MW Thermal 27.13 31.18 121 139
Associated transmission - 252 MVA 2.56

12. Rio Bravo Dec. 1963 Aug. 1964 2 x 37.5 MW Thermal 9.20 10-72 123 143
Associated transmission - 84 MvA 1.00

13. Nava Dec. 1963 Dec. 1965 1 x 37.5 MW Thermal 7.00 13.34 187 356
Associated transmission - 42 MA 1.00

14. La Venta April 1963 May 1965 30 MW Bydro 10.54 17.76 351 592
Associated transmission - 37.5 MVA 0.60

15. Tijuana June 1963 Jan. 1964 3 x 75 MW Thermal 28.65 36.82 127 164!!
Associated transmission (4 units) - 250 MvA 3.18

16. Chilapan June 1963 Dec. 1965 18 MW Hydro 1.89 3.91 105 217!
Associated transmission - 22 MA 0.33

17. Juchitan June 1962 End 1965 2 . 6.25 MW Thermal 3.79 4.16 303 333
Associated transmission (3 units) - 12.5 MA 0.29

18. Pajaritos (Minatitlan) Jan. 1964 Dec. 1965 2 x 14 Mw as turbine 3.34 4.59 119 164
Associated transmission - 33 MVA 0.81

19. Merida (2 Units) June 1962 Nov. 1962 2 x 6.25 MW Thermal 3.02 4.00 242 320

IDAN436ME US$110 _mIlin)
(signed December 1965)

20. Infiernillo (2 Units) Dec. 1965 March 1966 336 MW Hydro 15.76 47Associated transmission 100 km
(132 ky) 450 MA 1.50

21. La Laguna 4th Unit Jan. 1966 Dec. 1967 1 x 41 MW Thermal 5.76 8.67 14 211Associated transmission - 45 MVA 0.58
22. Delicias 3rd Unit May 1965 March 1966 1 x 33 MW Thermal 0.46 14

23. El Retiro Jan. 1964 1966 21 MW Hydro 4.90 11.60 348 552
Associated transmission 12 Im (69 ky) 30 MVA 0.90

24. El Salto Dec. 1963 1966 18 MW Hydra 3.14 5.54 174 308
Associated transmission - 20 MA 0.62

IDAN 5M E US 90 1111on

25. Malpaso 1967, 1968 June 1969 720 MW Hydro 31.02 80.22 43 115
Associated transmission - 975 MVA 13.43

26. Tampico 1968 Aug. 1968 1 x 14 MW Gas turbine 2.07 148
27. Guadalajara extension 1968 Nov. 1968 2 - 14 MW Gas turbine 2.85 102
28. Salamanca I 1968 Sept. 1968 1 x 14 MW Gas turbine 1.48 106

Associated transmission - 15 MVA 0.06
29. Salamanca II 1969 Aug. 1970 1 x 150 MW Thermal 18.10 121

30. Topolobapo 1968 Oct. 1968 1 x 41 MW Thermal 6.52 10.51 163 256
Associated transmission - 42 MvA 0.89

31. Guaymas 4th Unit 1968 March 1970 1 x 41 MW Thermal 6.52 13.15 163 321 -

32. Tijuana 4th Unit 1968 March 1969 1 . 82 MW Thermal 10.4 10.57 127 129 -
Associated transmission - 90 MVA 0.37

33. Merida 4th Unit 1968 Jan. 1969 1 x 14 MW Gas turbine 1.65 118Associated transmission - 15 MvA 0.
34. Merida Diesel Station 1968 Dec. 1968 2 x 9 MW Diesel 6.48 360

35. Acapulco (Las Cruces) 1968 May 1970 1 x 14 MW Gas turbine 1.57 112

PLANTS BUILT OR EXPANDED OVER SEVERAL LOANS

- Guaymas I (12, 194,544 - ME) 2 x 12.5, Thermal 24.58 248
1 x 33,
1 x 41 MW

Associated transmission 590 lm 46 MA 1.73

- Ciudad Victoria (12, 5 - ME) 2 x 1 MW + Thermal 1.24 2761 x 2.5 MW

- La Laguna (56,j36 - ME) 1 x 33 +
l x 41 MW Thermal 14.50 196

Associated tranmission 45 MvA 0.58

- Merida (56,316,544 - ME) 3 x 6.25 +1 x 14 MW Thermal 6.93 212
Associated tranomisdson 116 km 36 MVA 0.96

- Delicias (316-436 - ME) 3 a 33 MW Thermal 13.51 18.78 136 190
Associated tranomission 108 MA 0.46

- Tijuasa (316-541 - ME) 3 x 75 +1 x 82 MW Thermal 47.39 154
Associated tronuaission 340 MA 3.55

- El Fuerte (56,316 - ME) 60 MW Hydo 7.08 118
Associated tranmsaion 450 km 101 MA 4.34

- Mazatepes (194,316 - ME) 208 MW Hydo 65.41 314
Associated transmissian 60 In 334 MvA 11.48

- Infiernillo (316,436 - ME) 672 MW Hydro 82.42 111.18 137 165
Associated transmission 100 In 900 MVA 10.52

- El Novillo, Monterrey II and Salamanca II will be expanded under Loos 659-ME

a/- Does not include: Dos Bocas extension never made, Cupatitzio put under 194-ME, La Laguna extension put under 436-ME, Guaymas put under 194-ME, Progreso never made,
El Salto and El Retiro put under 436-ME.

b/- Does include following plants completed during 1965 but put under 316-ME: San Bartolo II, Chilopan, Pajaritos, Nava, La Venta, Infiernillo 2 first units, Delicias
2 first units. Does not include Tijuana 4th unit, Merida extension, Malpaso and Topolobampo initiated under 436-ME but put and completed under 544-ME.

c/- Does not include Valle de Mexico 2nd unit - cost not available, Salamanca II 2nd unit under 659-ME, Acapulco gas turbine put under 659-ME.
d/- These unit costs cannot be used for comparison purposes because they correspond to plants partiallv completed or to the power part of hydro schemes which had been

previously built for irrigation or flood control purposes.
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MEXICO: COMISION FEDERAL DE ELECTRICIDAD ANNEX TO TABLE 111.3

IMPLEMENTATION OF PROJECTS IN CFE PROGRAMS

Construction Cost Cost/KW
ead of Construction A c t u a 1 Total (US$ million) U5$Forecast Actual Project Scope Forecast Actual Forecast Actual

a/
(signed June 1962)

1. Maatepec 4th Unit March 1962 Sept. 1964 52 MW Hydro 6.58 8.53 127 164

2. San Bartolo II Aug. 1963 March 1965 19 MW Hydro 2.90 4.61 145 243
Associated transmission 132 kv trans 25 MVA 0.61

3. Infiernillo 2 Units June 1964 June 1965 336 MW Hydro 95.42 318 1/
Associated transmission (4 units) - 450 MVA 9.02

4. Valle de Mexico (1st Unit) Jan. 1963 March 1963 1 x 150 MW Thermal 13.62 17.91 91 119
Associated transmission - 200 MVA 0.68

5. Poza Rica Nov. 1962 April 1963 3 x 39 MW Thermal 15.07 22.17 129 189
Associated transmission ? km 160 MVA 3.42

6. Santa Rosa Jan. 1964 Sept. 1964 60 MW Hydro 14.67 19.83 245 331
Associated transmission ? km 80 MVA 1.26

7. Delicias (2 Units) Nov. 1963 Dec. 1964 2 x 33 MW Thermal 18-32 278
Associated transmission (3 units) - 72 MVA 0.45

8. Sanalona June 1962 Oct. 1964 14 MW Hydro 1.96 2.26 140 161
Associated transmission 34 km (115 kv) 21 MVA 0.62

9. El Fuerte (3rd Unit) Nov. 1962 Aug. 1964 20 MW Hydro 1.02 1.10 51 551
Associated transmission - 25 MVA 0.21

10. El Novillo Dec. 1963 Oct. 1964 90 MW Hydro 30.l1 40.22 338 447
Associated transmission Distribution 120 MVA 0.93

11. Monterrey II Nov. 1962 July 1965 3 x 75 MW Thermal 27.13 31.18 121 139
Associated transmission - 252 M7A 2.56

12. Rio Bravo Dc. 1963 Aug. 1964 2 . 37.5 MW Thermal 9.20 10.72 123 143
Associated transmission - 84 MVA 1.00

13. Nava Dec. 1963 Dec. 1965 1 x 37.5 MW Thermal 7.00 13.34 187 356
Associated transmission - 42 MVA 1.00

14. La Venta April 1963 May 1965 30 MW Hydro 10.54 17.76 351 592
Associated transmission - 37.5 MVA 0.60

15. Tijuana June 1963 Jan. 19614 3 x 75 MW Thermal 28.65 36.82 127 1614 /
Associated transmission (4 units) - 250 MVA 3.18

16. Chilapan June 1963 Dec. 1965 18 MW Hydro 1.89 3.91 105 2171
Associated transmission - 22 MVA 0.33

17. Juchitan June 1962 End 1965 2 a 6.25 MW Thermal 3.79 4.16 303 333
Associated transmission (3 units) - 12.5 MVA 0.29

18. Pajaritos (Minatitlan) Jan. 1964 Dec. 1965 2 x 14 Mw Gas turbine 3.34 4.59 119 164
Associated transmission - 33 MVA 0.81

19. Merida (2 Units) June 1962 Nov. 1962 2 x 6.25 MW Thermal 3.02 4.00 242 320

IDAN m E 110 mimon
(signed December 1965)

20. Infiernillo (2 Units) Dec. 1965 March 1966 336 MW Hydro 15.76 47
Associated transmission 100 km

(132 kv) 450 MVA 1.50

21. La Laguna 4th Unit Jan. 1966 Dec. 1967 1 x 41 MW Thermal 5.76 8.67 144 211
Associated transmission - 45 MVA 0.58

22. Delician 3rd Unit May 1965 March 1966 1 x 33 MW Thermal 0.46 14

23. El Retiro Jan. 1964 1966 21 MW Hydro 4.90 11.60 348 552
Associated transmission 12 km (69 kv) 30 MVA 0.90

24. El Salto Dec. 1963 1966 18 MW Hydro 3.14 5.54 174 308
Associated transmission - 20 MVA 0.62

IDANC 52-E (US90 2P i-0on

(signed June 1968)

25. Malpaso 1967, 1968 June 1969 720 MW Hydro 31.02 80.22 43 115
Associated transmission - 975 MVA 13.43

26. Tampico 1968 Aug. 1968 1 x 14 MW Gas turbine 2.07 148

27. Guadalajara extension 1968 Nov. 1968 2 x 14 MW Gas turbine 2.85 102

28. Salamanca I 1968 Sept. 1968 1 x 14 MW Gas turbine 1.48 106
Associated transmission - 15 MVA 0.06

29. Salamanca II 1969 Aug. 1970 1 x 150 MW Thermal 18.10 121

30. Topolobaspo 1968 Oct. 1968 1 . ?41 MW Thermal 6.52 10.51 163 256
Associated transmission - 42 MVA 0.89-

31. Guaymas 4th Unit 1968 March 1970 1 x 41 MW Thermal 6.52 13.15 163 321 -

32. Tijuana 4th Unit 1968 March 1969 1 x 82 MW Thermal 10.4 10.57 127 129 -
Associated transmission - 90 MVA 0.37

33. Merida 4th Unit 1968 Jan. 1969 1 x 14 MW Gas turbine 1.65 118
Associated transmission - 15 MVA 0.C

34. Merida Diesel Station 1968 Dec. 1968 2 x 9 MW Diesel 6.48 360

35. Acapulco (Las Cruces) 1968 May 1970 1 x 14 MW Gas turbine 1.57 112 -

PLANTS BUILT OR EXPANDED OVER SEVERAL LOANS

- Guaymas C (12, 194,544 - ME) 2 x 12.5, Thermal 24.58 248
1 x 33,
1 X 141 MW

Associated transmission 590 km 46 MVA 1.73

- Ciudad Victoria (12, M5 - E) 2 x 1MW + Thermal i.2L 276
1 x 2.5 MW

- L, Laguna (56,436 - ME) 1 x 33 +
1 X 41 MW Thermal 14.50 196

Associated trnamission 45 MVA 0.58

- Merida (56,316,544 - ME) 3 x 6.25 +
1 x 14 NW Thermal 6.93 212

Associated transmisoo n 116 km 36 MVA 0.96

- Delicias (316-436 - ME) 3 x 33 MW Thermal 13.51 18.78 136 190
Associated tranomission 108 EVA 0.46

- Tijuam (316-544 - ME) 3 x 75 +
1 a 82 MW Thermal 47.39 154

Asociated transmission 340 MVA 3.55

- El Fuorte (56,316 - ME) 60 MW Hydro 7.08 118
Associated transission 450 km 101 EVA 4.34

- Mazatepoc (194,316 - ME) 208 NW Hydro 65.41 3114
Associated transmisosion 460 km 334 MVA 11.48

- Infiernillo (316,436 - ME) 672 NW Hydro 82.42 111.18 137 165
Associated Lransmilsion 100 km 900 MVA 10.52

- El Novillo, Monterrey II and Salamanca II will be eopanded urder Los, 659-Ri

a/- Does not include: Dos Bocas extension never made, Cupatitzio put under 194-ME, La Laguna extension put under 436-ME, Guaymas put under 194-ME, Progreso never made,
El Salto and El Retiro put under 436-ME.

b/- Does include following plants completed during 1965 but put under 316-ME: San Bartolo IT, Chilopan, Pajaritos, Nava, La Venta, Infiernillo 2 first units, Delicias
2 first units. Does not include Tijuana 4th unit, Merida extension, Malpaso and Topolobampo initiated under 436-ME but put and completed under 544-ME.

a/- Does not include Valle de Mexico 2nd unit - cost not available, Salamanca IT 2nd unit under 659-RE, Acapulco gas turbine put under 659-ME.
d/- These unit costs cannot be used for comparison purposes because they correspond to plants partially completed or to the power part of hydro schemes which had been

previously built for irrigation or flood control purposes.
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MEXICO . COMISION FEIERAL DE ELECTRICIDAD
IlWESTmaw riw~m~m ranK rmANLuv BI u= T= million)

COMISION FEDERAL DE ELECTRICIDAD MEXICAN POWER SECTOR
LON 94ME(158 IAN16 6E 1 62 LOAN I6-# 1964) LAN 54-E (146Q

&RIND N95 1 -962 1 2 PERIOD -961 -
FCFORECAST A RECAST ACTUAL FORECAST ACTUAL

SOURCES OF FUNDS % of % of % of % of % of % of % of % of
Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total

Gross Internal Cash Generation 9670 91.3 2280 166 8 200 1 . 201.0 33 1 .7  283.9./
Less: non-refinanced Debt Service 45.8 53.7 215.8 105.60 1 2

1. Net Internal Cash Generation 50.2 20 37.6 9 12.2 3 51.2 8 - - - - 131.5 26 3.5 .5(Net Dnarn Cash NerAtion+Power Ta) (111.9 45) (98.9 23) (95.8 21) (127.3 20) ( - -) (18.2 5) (213.6 43) ( 81.6 13)
from private sector: 5.2 2 54.4i 13 23.3 5 73.0 31 31.7 10 44.5 13 14-0 3 34.3 6
from public sector:

power consumption tax 61.7 25 61.3 14 83.6 19 76.1 12 46.5 15 51.4 15 82.1 16 78.1 13
appropriations and NAFINSA loans .2 22 82.8 1 61.1 14 '88.1- 14 0.1 13 _l5. 12 12 2. 
sub-total public 1.1 33 -1Z 37 T= 26 93.0 2 726

Total 120.1 49 -97 7 T697 7i U7 -3 =-3 3 34 1.0 1' 193.3 32

3. Foreign Borrowing:
Suppliers Credits - 123.0b/ 29 132.02/ 29 154.82/ 24 21.3 7 23.6 7 5.3 1 o.4 -
Foreign Bond Issues 26.3 4 - 27. 8 15 .O 3 78. 13
Foreign Private Loans - 19.3 4 39.7 6 57.C / 19 100.4 29 23.4 5 236- 39
Total.D 7.8 1 -1 12 267.7 MO 357 21 111.2 6_ 5.0~t. 16. 2- 1.Toa 79 1 193.9 45 67759 356.5 5lT9.5 62 2T.2 36 -2-76097F7.5

4. Total Sources 1 100 0 * 100 . ___ 3--- TWO . 010

APPLICATION- OF FUNDS

%. Investments 236.7 96 468.7 109 434.8 97 656.8 102 292.0 95 331.0 96 477.0 95 586.7 97

6. Working Capital and cash _6 -38.7 13.1 -11.9 -2 15.8 5,14.7 --A 2 --1 19.6

7. Total Applications 247.1 100 A3IMO 100 447.9 100 94.9 100 307.8 100 345.7 100 501.1 100 606.3 100

8. Total Debt Service 45.8 53.7 215.8 227.4 403.8 376.7 266.8 299.2

a/ Mainly loans from local Banks made in 1960 and 1962.
b/ US$ 123 million of suppliers' credits incurred for C.F.E. by NAFINSA on behalf of the Goverment.
0/ Includes US$ 132 million, of which US$ 68 million for 1962, of suppliers' credits incurred for C.F.E. by NAFINSA on behalf of the Government.
d/ Does not take into account US$ 111.8 million debt service which was refinanced in 1965 by the National Development Bank (NAFINSA).
e/ The debt service does not include the expected refinancing by NAFINSA of US$ .152 million of short and medium term debt (15 years 8%), it does not include either the

reimbursement in 1966 of US $ 47 million of a short-term debt incurred in 1965. Also the debt service does not include the US$ 47.5 million receipts of 2 foreign bond
issues expected to be used to pay off a part of the outstanding medium-term debt, nor US$ 4.2 million withdrawn for debt servicing from private foreign loans which are
indicated here net of this withdrawal.

/ Includes US$ 35 million of joint loans to be obtained from suppliers' countries.
Does not take into account US$ 142.5 million which were refinanced in 1965/66 by NAFINSA, nor US$ 33.2 million which were refinanced from the proceeds of foreign bonds
issued in 1965/66. The actual figure shown for foreign bonds is net of these US$ 33.2 million.

_ Does not include US$ 66.6 million of local commercial bank credit maturities to be rolled over.
1/ Includes US$ 22.3 million of joint loans to be obtained from suppliers' countries.
/ Does not include US$ 18.8 million which were refinanced by NAFINSA in 1968.
k/ Includes US$ 1.9 million in 1968 from 436-M and 544-NE joint loans and US$ 10.6 million in 1969 from 544.-E joint loans.

Terms of Loans and Suppliers Credits:

LOAN 194-ME LOAN 316-ME LOAN 436-ME LOAN 54-ME

Interest (%) Mortization (yrs) Interest (%) Amortization (yrs) Interest (%) Amortization (yrs) Interest ( ) mortization (yrs)

Suppliers Credits - - 5 3/4 - 7 5 - 15 6 - "h 5 - 10 6 - 7 4 - 5
Foreign Bond Issues - - 14 6 - 7 14 - 20 7.1 - 8.4 10 - 15
Foreign Private Loans 6 3 - 8 - 74 5 - 12 6 3/4 -7.5 4 - 10
Joint Loans - - - - 5 3/4 - 6 10 - 15 5- 7 9 - 12
Nafinsa Loans 6 - 6 5 - 16 6 3/4 - 8 5 - 15 7 2/3 - 9 15 8 -9 5 - 25
Local Bank Loans 9 10 7 5 7 - 12 5 - 10 7 -8 2 - 10



TABLE II-B

MEXICO - CCUISION FEIERAL DE ELECTRIIDAD
INVESrYT I ID million)

COMISION FEDERAL DE ELECTRICIDAD MEICAN POWER SECTOR
goA 19-M 1958) I0N1-M 2L )6-M (196)IDNGfyE(9)

D 1 8 1 2 -o |-

FORECAST ACTUAL FORECAST ACTUAL FORECAST ACTUAL FORECAST ACTUL

SOURCES OF FUNDS % of %of %of %of %of %of %of % of
Total Total Total Total Total Total Total Total Total Total Totl Total Total Total Total Total

Gross Internal Cash Generation 91.3 228.0 166 8
Less: non-refinanced Debt Service 45.8 53.7 215.8 11562001 201' 0/ 20 28.

1. Net Internal Cash Generation 50.2 20 37.6 9 12.2 3 59.2,1 8 - / - -I - 326 3.5 5
(Net Internal Cash GMeratbn+PWer.Ta*) (111.9 45) (98.9 23) (95.8 21) (127.3 20) - e ( E 13.

2. Domestic Oontribution: - ) 23 ( 13-)3327.30 (18.2 5) (213.6 43) 81.36 13)
from private sector: 5.2 2 54.4 13 23.3 5 73.0 1 31.7 10 44.5 13 14.4V 3 34.3 6
from public sector:
power consumption tax 61.7 25 61.3 14 83.6 19 76.1 12 46.5 15 51.4 15 82.1 16 78.1 13
appropriations and NAFINSA loans .2 22 82.8 1 61.1 14 88.1- 612
sub-total public .__9 . 6 1.1 11 '8 '8. 28 12 11 1. 2

2__ 33. 21 277827Total 120.1 19 . Tf.- '7. 137. 0 3 193.3 32

3. Foreign Borrowing:

Suppliers Credits - 123.' 29 132.02/ 29 154.8/ 24 21.3 7 23.6 7 5.3 1 0.4 -
Foreign Bond Issues 1 26.3 4 - e 27.2/ 8 15. 3 78.8 13
Foreign Private loans - 19.3 1 39.7 6 57. V 19 100.4 29 23 .4  5 236.9W 39

ITotal 3 193.9 45 267.7 59 )56.5 199- 6 96 23.6

i4. Total Sources r 30 -T TO1 01.1 100
APPLICATION- OF FUNDS

5. Investments 236.7 96 468.7 109 434 .8 97 656.8 102 292.0 95 331.0 96 477.0 95 586.7 97
6. Working Capital and cash .10.4 13.1 -11.9 -2 15.8 3..7 4 24.1 19.6

7. Total Applications __7.1 100 110.0 100 447.9 100 644.9 100 307.8 100 345.7 100 501.1 100 606.3 100

8. Total Debt Service 45.8 53.7 215.8 227.4 403.8 376.7 266.8 299.2

Mainly loans from local Banks made in 1960 and 1962.
k/ US$ 123 million of suppliers' credits incurred for C.F.E. by NAFINSA on behalf of the Government.
C Includes US$ 132 million, of which US$ 68 million for 1962, of suppliers' credits incurred for C.F.E. by NAFINSA on behalf of the Government.

Does not take into account US$ 111.8 million debt service which was refinanced in 1965 by the National Development Bank (NAFINSA).
e/ The debt service does not include the expected refinancing by NAFINSA of US$.152 million of short and medium term debt (15 years 8%), it does not include either thereimbursement in 1966 of US $ 47 million of a short-term debt incurred in 1965. Also the debt service does not include the US$ 7.5 million receipts of 2 foreign bond

issues expe cted to be used to pay off a part of the outstanding medium-term debt, nor US$ 4.2 million withdrawn for debt servicing from private foreign loans which are
indicated here net of this withdrawal.

j Includes US$ 35 million of joint loans to be obtained from suppliers' countries.
Does not take into account US$ 142.5 million which were refinanced in 1965/66 by NAFINSA, nor US$ 33.2 million which were refinanced from the proceeds of foreign bondsissued in 1965/66. The actual figure shown for foreign bonds is net of these US$ 33.2 million.

_ Does not include US$ 66.6 million of local commercial bank credit maturities to be rolled over.
V Includes US$ 22.3 million of joint loans to be obtained from suppliers' countries.

/ Does not include US$ 18.8 million which were refinanced by NAFINSA in 1968.
k/ Includes US$ 1.9 million in 1968 from 436-ME and 544-ME joint loans and US$ 10.6 million in 1969 from 544NE joint loans.

Terms of Loans and Suppliers Credits:

LOAN 194-ME LOAN 316-ME LOAN 436-ME LOAN 544-ME

Interest (%) Amortization (yrs) Interest ( ) mortization (yrs) Interest (%) Amortization (yrs) Interest ( ) mortization (yrs)
Suppliers Credits - - 5 3/4 - 7 5 - 15 6 - 7 5 - 10 64 - 7 4 - 5
Foreign Bond Issues - - J14 6| - 7 14 - 20 7.1 - 8.4 10 - 15
Foreign Private Loans 6 3 - 8 6 - 7k 5 - 12 6 3/4 -7.5 4 - 10Joint Loans - - - - 5 3/4 - 6 10 - 15 5- 7 9 - 12Nafinsa Loans 6 - 6 5 - 16 6 3/4 - 8 5 - 15 7 2/3 - 9 15 8 -9 5 - 25
Local Bank Loans 9 10 7 5 7 - 12 5 - 10 7 -8 2 - 10



MEXICO: OVENANTS AND SUPPLEMENTARY LETTERS OF LOAN AND GUARANTEE AGREEMENTS Table IV
BETWEEN BANK AND CFE - NAFINSA.

LOAN 12-ME LOAN 56-ME LOAN 194-ME LOAN 316-ME LOAN 436-MER' LOAN 544-ME-

(Jan. 1949) (Jan. 1952) (May 1958) (June 1962) (Dec. 1965) (June 1968)

Tariffs b
Self financing-

- Minimum rate of return, % 9% 33% 8% 8%
Loan cancelled if
rates not adjusted

Test for Incurrence of Long-Term Debt: before Feb. 1966.

- Minimum debt service coverage -
1.5 1.5 1.5 1.5 1.4 1.4

Current ratio = 1 Current ratio = 1
Others end 1966.

- No incurrence of debt by NAFINSA X X X

- Guarantee for local funds X X X X X X
Refinance short-

term debt.

- Local procurement with international bidding X X X

- Retroactive financing As from Aug. 1957 As from Jan. 1962 As from Jan. 1965 As from April 1968

- External Financing Auditing X X X

- CFE's internal organization - Review financial - Acceptance tests. - Acceptance tests. - Review of depreciation

and management and budgetary - Review internal - Faview of depreciation rates.

procedures. organization and rates. - Acceptance tests for

- Review operations, administration. new equipment.

procedures and - Training program - Annual Revision of CFE
manuals. for new plants Expansion Program.

operating staff. - Review of budgetary

- Annual revisions procedures.
of Financing Plan
and Expansion

Program.

- Power Sector Policies - Review Government - Coordination with - Establish one - Initiate Frequency
policy on adjust- connected Companies dispatch control unification.

ment of rates. on operations and in each system.
- Consolidate small investment programs. - Initiate frequency

systems into unification programs.
uniform tariff - Sector coordination
zones. on operations, invest-

- Coordination with ment planning and
connected Companies budgetary control.

on operations and
investment programs.

- Consultants - Construction and - Organization of - Assistance on - Board of international
design of major training program frequency unification. consultants on hydro
hydro plants. for operating - Review annual Sector projects.

- Advise on CFE staff. investment programs. - Design and Supervision

review of - Review the revisions - Review of Mexlight of construction of major

operating of the Expansion Investment Program. new steam plants.

procedures. Program. - Board of Consultants - Assistance on frequency

- Advise on CFE - Board of Consultants on hydro plants. unification.

review of on hydro plants. - Consultants for thermal

financial - Consultants for plants and all equip-
procedures. thermal plants and ment.

all equipment.

- Obtention of joint financing US$ 35 million US$ 22 million

a/ For the last three Loans 316, 436 and 544-ME, in the computation of the return and of the internal cash generation, the earnings of CFE were to include the proceeds of the

Power Consumption Tax.
b/ Expressed in a Supplementary letter.
c/ Covenants and Supplementary Letters of Loans 436 and 544-ME apply to the Power Sector.



MEXICO: COVENANTS AND SUPPLEMENTARY LETTERS OF LOAN AND GUARANTEE AGREEMENTS Table IV
BETWEEN BANK AND CFE - NAFINSA.

LOAN 12-IE LOAN 56-ME LOAN 194-NE LOAN 316-ME LOAN 436-MES' LOAN 544-NE-

(Jan. 1949) (Jan. 1952) (May 1958) (June 1962) (Dec. 1965) (June 1968)

Tariffs b/
Self financing-

- Minimum rate of return, % 9% 33% 8% 8%
Loan cancelled if
rates not adjusted

Test for Incurrence of Long-Term Debt: before Feb. 1966.

- Minimum debt service coverage 1
1.5 1.5 1.5 1.5 1.4 1.4

Current ratio = 1 Current ratio = 1
Others end 1966.

- No incurrence of debt by NAFINSA X X X

- Guarantee for local funds X X X X X X
Refinance short-

term debt.

- Local procurement with international bidding X X X

- Retroactive financing As from Aug. 1957 As from Jan. 1962 As from Jan. 1965 As from April 1968

- External Financing Auditing X X X

- CFE's internal organization - Review financial - Acceptance tests. - Acceptance tests. - Review of depreciation

and management and budgetary - Review internal - Paview of depreciation rates.

procedures. organization and rates. - Acceptance tests for

- Review operations, administration. new equipment.

procedures and - Training program - Annual Revision of CFE

manuals. for new plants Expansion Program.

operating staff. - Review of budgetary

- Annual revisions procedures.
of Financing Plan
and Expansion

Program.

- Power Sector Policies - Review Government - Coordination with - Establish one - Initiate Frequency

policy on adjust- connected Companies dispatch control unification.

ment of rates, on operations and in each system.
- Consolidate small investment programs. - Initiate frequency

systems into unification programs.
uniform tariff - Sector coordination

zones. on operations, invest-
- Coordination with ment planning and
connected Companies budgetary control.

on operations and
investment programs.

- Consultants - Construction and - Organization of - Assistance on - Board of international
design of major training program frequency unification. consultants on hydro
hydro plants. for operating - Review annual Sector projects.

- Advise on CFE staff. investment programs. - Design and Supervision

review of - Review the revisions - Review of Mexlight of construction of major

operating of the Expansion Investment Program. new steam plants.

procedures. Program. - Board of Consultants - Assistance on frequency

- Advise on CFE - Board of Consultants on hydro plants. unification.

review of on hydro plants. - Consultants for thermal

financial - Consultants for plants and all equip-
procedures. thermal plants and ment.

all equipment.

- Obtention of joint financing US$ 35 million US$ 22 million

a/ For the last three Loans 316, 436 and 544-ME, in the computation of the return and of the internal cash generation, the earnings of CFE were to include the 
proceeds of the

Power Consumption Tax.
b/ Expressed in a Supplementary Letter.
c/ Covenants and Supplementary Letters of Loans 436 and 544-ME apply to the Power Sector.
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