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1. BACKGROUND

During the last two decades of the l9th century, Mexico began its
electrif ication process, by supplying principally mines, textile
f irms and other industrial establishments, and later with public
lighting.in Mexico City and a tew homes. By the beginning of this
century, there were 177 plants throughout the Mexican territory
and several private electrical companies supplying the country's
most important cities.

During the era of Porfirio Diaz, foreign investors began ta
consolidate large electrical f irms in Mexico. In 1902, the
Mexican Light and Power Co. Ltd. vas f ounded in Ottawa, canada ta
create a hydroelectrical plant in Necaxa with a capacity for
31,500 kW, and ta supply Mexico City's electricity needs. Later
it expanded to supply the states of Puebla, Hidalgo, Mexico and
Michoacàn. During over 50 years, this company supplied
electricity to these places and others that were gradually
incorporated te its network.
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rebounded to 29.9% in 1990 but the Mexican government aims to
achieve a 14% inflation rate in 1991, which seems a reasonable
estimate based on an annual inflation rate of 13.3% as of October
1991. Along with the objective of consolidating the progress made
in price stabilization, Mexico's macroeconomic policy in the
short run aims to reaffirm gradual and sustained economic
recuperation, basically by establishing the necessary conditions
to encourage national and foreign investment and by stimulating
local demand.

After the 1986 recession, Mexico's gross domestic product (GDP)
increased a moderate 1.7% in 1987 and an additional 1.3% in 1988.
Domestic economic activity recovered for the third consecutive
year in 1989 with a growth rate of 3.1% and further 3.9% in 1990
to reach $234 billion (1). With an 81.1 million population, per
capita GDP was estimated at $2,874 in 1990. Additionally,
manufacturing output grew by 5.2% in 1990 in real terms, private
investment and consumption expanded 13.6% and 5.2% respectively
and public investment was up 12.8%. During the 1991-1994 period
GDP is expected to maintain an average annual growth rate of
2.5%-3%. Preliminary figures for 1991 place GDP growth at 4.5%-5%
for this year.

In an effort to revitalize and open the Mexican economy, the
Mexican Government undertook a series of structural changes,
including the accession to the General Agreement on Tariffs and
Trade (GATT) on August 24, 1986 leading to an extensive trade
liberalization process: import permits were eliminated on all but
198 of the total 11,812 tariff items based on the Harmonized
System adopted in 1988. Official import prices are no longer
applicable, nor the 5% export development tax, and import duties
were lowered from a maximum of 100% in 1982 to 20% since January
1988. The weighted average tariff rate is now 10.4%. The
automotive and computer industries have also been liberalized,
through the elimination of prior import permits, to allow free
entry of products in these industries. The approval of the North
American Free Trade Agreement will further strengthen trade
between Canada, the United States and Mexico.

According to official data from the Mexican Secretariat of
Commerce and Industrial Development (SECOFI), Mexico's trade
balance in 1990 dropped once again to a $3 billion deficit from
-$645 million in 1989. Exports increased by 17.5% in 1990, from
$22.8 billion to $26.8 billion, while imports grew 27.3%, from
$23.4 billion to $29.8 billion in 1990, having already increased
23.8% in 1989 and 54.9% in 1988. As of August 1991, total exports
for the year amounted to $18.3 billion and imports to $23.6
billion.

Total Mexican imports from Canada increased 24% in 1989 and
decreased 1.5% in 1990. Total Canadian exports to Mexico amounted

1. Note: All values in this report, unless otherwise stated (Mexican pesos,
Mex$, Canadian dollars, Cdn$, etc) are quoted in United *States dollar
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PHYSIC1AL INVESTI4ENTS GROWTR
Mex $biln US$mlln%

1318.4. 937.9 5.9
2569.7 1222.1 30.3
2936.2 1182.5 3.2)
3769.5 1328.2 12.3

Informe de Labores CFE< 1989-1990

ng for these projeots wi11 depn on internai revenues of
idget assigned to CPE by the, Pederal Government, private
financing, and availability of foreign f inancing sources,

LS 1World Bankc (WB), International Reconstruction and
ýment Bank (IRDB) and Interamerican Development Bankc (1DB).
)B granted a $450 million credit and IDB a $330 million
or transmision, distribution, maintenance and renewal
.s. During the 1989-1994 period, it is estimated that a
of $1.7 billion viii be available from these banka ta
SCFE's~ projects. Additionally, the Canadian Export

iment Corporation established a series o! line. of credit
ixican banks and companies, including a $30 million line
!9. (coat Mr?. Aiberto Castelaro, tel. 553-6488). On the
mnnd, the financiai situation of CFE has greatly improved

the. 1985-198~6 transfer o! CFE's liabilities ta the
Gvermn, and the increases in tariffs on~ the use of
cte t refleot costs and avoid subsidi . This will aliow
finance 40% o! its irivestment needs, while Federal

Lent transfers account for approximately 20% and loans for

; have traditionally playe an important rol. in CFE-'s
îing program, since much of the equipment usedb CFE is

)ducd lcalv. In 1990, imports accounted for 32% of total
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nadian exports to Mexico have until now been minimal and
ncentrated on the distribution rather than on the generation
de of power equipment. The following table shows Canadian
tegories related to power generation and distribution. Some of
ese also include electrical equipment and materials used on the
nsumer side, when they could not be separated out.

TABLE 2
CANADIAN TRADE OF ELECTRICAL GENERATION
AND DISTRIBUTION EQUIPMENT NITH MEXICO

(Cdn $000 dollars)

CANADIAN EXPORTS CANADIAN IMPORTS
TO MEXICO PROM MEXICO

1988 1989 1990 1988 1989 1990

aam boilers 54 44 173 512 164 1253
aam turbines 33 23 6 0 0 0
iraulic 0 5 ô 435 0 287
rbines
3 turbines 0 17 167 0 0 0
lerators 331 4 65 448 208 475
iverters 152 0 0 110 0 0
insformers 738 545 873 6573 7181 10995
?acitors 0 0 74 3 il 5
Ltchig & protec- 119 120 10 1910 208 210
-ing apparatus
'e & conductors 836, 435 338 4046 3596 3355
;ulators 0 33 29 0 8 5

165851735
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1980), the interruption time per user has decreased from,
.nutes in 1980 to 450 minutes in 1991, energy sold per
increased from 864 MWH ta 1221 !4WH, and installed capacity
-ker increased tram 287 KW to 335 KW during the same

s electric system consists of several interconnected
each of which includes generating centers as well as

r centers. This way, the system operates as a national
ed system subdivided into the Northern and the Southern
nnected Systems, each of which, in turn, is subdivided
iree areas of control which include ail of the Mexican
Additionally, there is the Peninsular System, and the

ilifornia North and South systema. Thereby, CFE bas a
throughout thie >lexican territory of basic eguipment,

rig generating centers, substations and transmission and
Ltion lines. Thie generating centers are interconnected
transmission lines and substations which allow the

ution of large volumes of energy throughout the country.

sector is divided into the following



Until 1970, the -national electricity system operated
simultaneously under two systems; one of 50 cycles, which
supplied 1Mexico City and its surrounding states, and one- of 60
ycles in the rest of 'the country. Between 1970 and 1976, the

whole system was unified under a 60 cycle standard. Electricity
has a voltage of 4-22 kV when leaving the generators and for its
transmissior it increases to 69, 115, 230 or 400 W. This voltage
transformation occurs in téeeaigsbttoso hthe elevating substations of the

after being transmitted at great
d, is again to the levels required by the

distribution systems.

Electricity is distributed among 16.6 million users in over
50,000 communiti(es, and 700,000 users are incorporated annually.
CFE has a total of 302,00 Kas of transmission, subtransmission

and distribution lines, 1268 substations with 102, 000 MVA, and a
capagity of 91 million EVA in trn andssiad distribution
substations. T'he Mexican electricity sector ranks among the
world's 20 largest.

In order to support CiE in the area of research and development,
the Institute for Electrical Research (Instituto de
Investigaciones Eléctricas - IIE) was created in 1976. It has
some 700 researchers and works on eight basic areas:
thermoelectrical centers, nuclear , centes, hydroelectrical
centers, geothermal energy, non conventional power sources,
transmåisstion and distribution, support to poduction and energy
use. IIE has developped transmission and distribution projects,
datal obtention systems, on line monitoring, .predictive
maintenance and automation of distribution networks.

Additionally, CFE has a laboratory for testing -and control
(IAEsM), to develop new equipment designs, for research and
analysis of operational errors, and italso supervises the
quality of energy supplied by other sources than CFE, as well as
the production of CFE's equipmente suppliers

The National Institute for Nuclear Research (ININ) was created to.
support nuclear electricity generation begun with the
installation of Laguna Verde. Its functions are to develop
nuclear fuel; to develop design, engineering and construction of
nuclear installations; design nuclear waste disposal, securityý
and control measures; as well as find different applicatidnsF in.
other sectors.

In 1989, the National Comission for Energy Savings was created iný
order to promote savings mesures in the production,.
transmission, distribution, and use of eetricity, bofh b the.
proucigiand the onsuer sectors.

Total installed capaôc.ty of the Mex een electric enrysector.
a b5eå as follos between 1 960 ad 191

1t



TABLE 3
INSTALLED CAPACITY OF BLECTRIC ENERGY

(Megawatts)

GRAND TOTAL HYDRO STEAM TURBO INT COMB GEO COAL NUC
TOTAL STATE GAS COMB INED THER LEAR

3048 2308 1249 839 0 205 0 3 12 0
5238 4165 2149 1760 28 213 0 3 12 0
7414 6068 3228 2316 216 271 0 0 37 0
11251 9830 4044 3785 1028 251 610 '75 37 0
16862 14625 5992 6616 1190 137 540 150 0 0
24069 20807 6532 9599 1789 112 1450 425 900 0
23868 21266 6532 9949 1789 111 1450 535 900 0
25755 23145 7546 10299 1789 111 1550 650 900 0
26828 23954 7749 10800 1792 89 1624 700 1200 0
26408 24445 7761 11300 1779 87 1618 700 1200 0
28267 25299 7805 11367 1779 82 1686 705 1200 675
30513 27395 8161 12847 1779 82 1906 745 1200 675

e: Anexo del Informe

electric energy has been as follows between



that capacity will need to grow substantially in the years to
come in order to respond to increased demand. Between 1982 and
1990, investments in the electricity sector have remained below
those of 1981, while, despite slow economic growth, the demand
for electricity has increased 5.7% per annum on average.

The fastest growth has clearly been in steam generated
electricity, followed by nuclear, in response to the installation
of the Laguna Verde nuclear plants, combined cycle (coal-fuel),
hydroelectrical and geothermal plants. Internal combustion plants
have decreased, while no new capacity has been added to coal and
turbogas powered plants. CFE has made an effort to reduce its
dependence on oil as its principal source of enei*gy, by trying to
incr'éase the use of water, deal and geothermal energy, as well as

gas in the Mexico City valley in order to reduce pollution. In
1990, plants are fueled 60.6% by oil and 39.4% by alternate
sources, as compared tò 59.7ï and 40.3% in 1988.

The national modernization program for the industry sets the
following goals for 1994 and 2010:

SOURCE 1988 1994 2010
(23, 954 MW) (33,615 MW) (71, 000 MW)

Hydroelectrical 32.4% 26.4% 21.7%
Nuclear 0% 4.0% 4.3%
Geothermal 2.9% 2.4% 3.5%
Coal 5.0% 7.7% 8.5%
Dual (imported coal) 6.0% 6.2% 18.3%

Hydrýocarbons 59.7% 53.3% 42.7%

Diesel 0.4% 0.5% 0.2%
Combined cycle 6.8% 5.5% 2.7%
Turbogas 7.5% 5.5% 5.5%
Fuel oil 45.0% 41.8% 34.3%

Non conventional 0% 0% -1. 3%

As
At present, espadity arnd generatidn are divided by type of plarnts
as follows:

TYPE OF PAN CPACITY G NERATION

Steali 46.9 58.1
Hydroelectrical 29.8 19.2
Combined cycle 7.07.
Turbogas 6.5 0.7

Coal 4.4 6.9
Gthermal 2.7 4.5

Niuclea 2.5 3.3
3dternal combustior 0 .2 0 .1

13



;t important electricity generatiolg centers with their
ed capacity in MW in 1989 were the following: (see map)

TABLE 5
INSTALLED CAPACITY DY LARGES? PLANTS 1989

(MW)

ECTRICAL
én 1,500

1,080
illo 1,000
ra 900
lants
rai system 755
ol 594

420
ita 240
ec 220
i 154
o Ellas Calles 135
o 92

90
tad 66

r1 C



Samalyuca124

Tijuana60

Cancùn58

L~a az i 48
VillaConsituc6n 3

Chetumal 1
Cd. dl Caren 1

Cer toet 620Qr ta
Losss wiLIre 80hI,~

TOTAL 70

COA8
Rio Econdio 120

NUCLEI

Lagun Vere 67

Tota saes o elctrc enrgypresntl amunt ô 9,7t
gigaatt-hor fo a alu of ex 15,00 bllin o rouhly$5.



wing table shows advances made in the electrification of

TABLE 6
RURAL ELECTRIFICATION

1987 1988 1989 1990*

842 2,247 2,319 2,463
I 279 335 508 408
)0) 729 1,003 1,229 1,191

56,518 77,104 89,140 86,725
2,917 4,662 4,330 4,727

542 1,242, 508 491
21,806 24,771 12,839 15,903

77 76

Fures
irgy Modernization Program 1990-1994;
de Labores 1989-1990

the highest demand for electricity are:
, chemicals, automotive, aluminum, rubber,

Sers,pulp and paper.

on the user of electricity. The average
measured in pesos per kilowatt-hour in 1991

ýstrial use, $122.85 for domestic use and
al use. Although the latter is the lowest
rnnip thpa hiahest increases in the Dast few
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TABLE 6
PROJECTED ENERGY PRODUCTION AND SALES

GROSS

124,512
133,916
144,404
155,540
166,954
177,956
188,892
202,380
216,689

GROWTH SALES GROWTH
% GWh %

6.2
7.6
7.4
7.6
7.4
6.6
6.3
7.1
7.2

102,358
110,061
118,273
127,259
136,455
145,532
154,493
165,439
177,270

6. 2
7.5
7.5
7.6
7.2
6.7
6.2
7.1
7.2

pesos of 1980
ollo del Mercado Eléctrico

GROSS
INVESTMENT GROWTH

1,226
1,460
1,544
1,634
1,658
1,740
1,754
1,804
1,894

3.3
19.1

5.6
5.6
1.5
5.0
1.0
2.8
5.0

1985-1999, CFE

>f areas and systems, the following table shows net
ind projected by area, based on the estimated increase
of electrical energy by the largest users within each

I 1991-1999

19931 4 1995 1996 1997 1998 999

29.4 41.2 43.8 46.6
5.7 6.4 7.2

35.5 37.4 39.4



9 1.0 1.
8.7 9.5
1.2 1.3
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Dual
Com~
Coal
Com
Com
Hyd
Geo
T. G.

Nuc
Dual

700
700
350
160
160O
100

40
30

675
350
350
350
320
160
140
100

40
30
30
28
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To cail ail telephone and fax numbers listed below from Canada
unfless they are precoded by a different area code, dial 011-525
fi.rst, otherwise idal 011-52-(area)-number.

NOTE: The information on campanies flot located in Mexico City was
flot cornfirmed.

APPENDIX I:
INDUSTRIAL CEAXE ES AMD ASSOCIATIONS

)N NEXICAilA DE PA13RICANTES DEB
LES ELECTRICOS A.C. <AMEPACE)
CONDUCTION EQUIPMENT MANUFACTURERS
i6 - Piso 1
ýdromo Condesa

533-44-41 207-22-54
286-77-23
Ing. Edgar Ubbelohde
Pres idente

)N KEXICAZ*A DE INGENIEROS EN COXUNICACION
SY ELECTRONICA <ANICEZ>
AND ELECTRONIC COMMUNICATIONS ENGINEERS

-5:3-00 510-31-42

Guerra R.

DE ENERGIA SOLAR

Coyoacàn



ELECTRICIDAD <(SEIP>



Irig. Celestino Câzares Lazcano
Gerente Administrativo
(purchases)
>Ielchor Ocampo 171, piso 8
Col. Tiaxpana
11379 México D.F.
Phonie: 546-79-58

LDE ENERGIA, MINAS E
PARAESTATAL

lentes Sur 552
Zoma Sur
México D.F.

nando Hiriart Balderramna
io de Energia, Minas
.ria Paraestatal

564-97-89 564-97-90

Aburto Avila
de Energia
-67-16 584-65-33

Vega Camargo
eral de Asuntos Internacionales
3-38-15 553-27-02

ui11ermno Hoth Bon-Veree
Negociaciones Internacionales
3-90-29

160

D. F.

Energética

Energética
-93-55



Ing. Guilleriuo FernAndez de la Garza
Secretario Técnico de la Comisi6n
Nacional para el Ah orro de )Ezergia
Phone: 553-90-54

<SEKZP)

18-24-24

Fuentes de Energia

Gar za



ús Cedeño Blanquet
de Adquisiciones

518-43-24



APPE1NDIX III:
POTENIIL DIStRIBUTORS AND RIPIZSENTAZ VES

ItLICTRICOS, B.A.

Cana les



MEXICO, S.A. DE C.V.
del Rio 12
Industrial Alce Blanco

Naucalpan, Mex.
576-23-00
576-31-69

t: Ing. Marco Antonio Barbosa
Director General

'ALENTIN, S.A.
de la Reforma 393-202
:uauhtémoc
México D.F.

533-07-07
525-60-56

:t: Guillermo Gramlich B.
Director General

MEXICO, S.A. DE C.V.
Industrial Juárez

Cd. Juárez, Chih.
(16) 775-66-14
(16) 775-66-10

t: John Moure
Presidente

APT DE MEXICO, S.A. DE C.V.
ades Alanis y Fray Marcos de Niza
an Lorenzo
Ciudad Juárez, Chih.

(16) 17-09-42
t: Tom Tucker

Gerente General

TORES Y ACCESORIOS, S.A.
rma 345-101
uauhtémoc
México D.F.

553-60-53
211-86-68

t: Ignacio Alegria Iturroz
Gerente General



IC ALLEN-BRADLEY, S.A. DE C.V.

l'unes

IzA xEXCOo, B.A. DE C.V.

vante Leôn

D.rt.
563-40-50

.egrla Boni

a.1A. DE C.V.



DE C.V.

n. Andrés

or Serrato
Gerieral

MEXICO, S.A. DE C.V.
xcoac
802

rto Arena

eneral

DE C.V.

.J. Bermùdez



TURBINAS OLAR, B.A. DE C.V.
Dante 36 - Piso 9
Col. Anzures
11590 México D.F.
Phone: 533-13-41
Fax: 208-64-34

Contact: Ing. Lu.is Ramirez Corzo
Gerente General
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