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About	
  This	
  Guide	
  	
  
The	
  U.S.	
  Trade	
  and	
  Development	
  Agency	
  (USTDA)	
  helps	
  companies	
  create	
  U.S.	
  jobs	
  through	
  the	
  export	
  
of	
  U.S.	
  goods	
  and	
  services	
  for	
  priority	
  development	
  projects	
  in	
  emerging	
  economies.	
  USTDA	
  links	
  U.S.	
  
businesses	
  to	
  export	
  opportunities	
  by	
  funding	
  project	
  planning	
  activities,	
  pilot	
  projects	
  and	
  reverse	
  
trade	
  missions	
  while	
  creating	
  sustainable	
  infrastructure	
  and	
  economic	
  growth	
  in	
  partner	
  countries.	
  

This	
  guide	
  has	
  been	
  developed	
  to	
  provide	
  U.S.	
  companies	
  and	
  exporters	
  with	
  an	
  overview	
  of	
  Mexico’s	
  
infrastructure	
  sectors,	
  the	
  sector	
  development	
  plans	
  in	
  place	
  through	
  2018,	
  and	
  to	
  provide	
  profiles	
  of	
  a	
  
sample	
  of	
  specific,	
  upcoming	
  projects	
  of	
  potential	
  interest.	
  	
  

Currency	
  amounts	
  converted	
  from	
  Mexican	
  Pesos	
  (MXN)	
  to	
  United	
  States	
  dollars	
  (USD)	
  have	
  been	
  done	
  
so	
  using	
  a	
  rate	
  of	
  13.12	
  pesos	
  to	
  one	
  dollar.	
  Due	
  to	
  fluctuations	
  in	
  currency	
  values,	
  different	
  levels	
  of	
  
engineering	
  and	
  cost	
  estimation	
  completion	
  for	
  different	
  projects,	
  and	
  differing	
  timing	
  of	
  cost	
  
information	
  publication,	
  the	
  monetary	
  values	
  within	
  this	
  report	
  should	
  only	
  be	
  considered	
  approximate.	
  
Unless	
  explicitly	
  indicated	
  otherwise,	
  all	
  currency	
  values	
  are	
  in	
  United	
  States	
  Dollars	
  (USD).	
  	
  

All	
  exhibits	
  and	
  images	
  are	
  sourced	
  from	
  Mexican	
  government	
  publications,	
  unless	
  otherwise	
  indicated.	
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3.4	
  Energy	
  

3.4.1	
  Electricity	
  Generation,	
  Transmission	
  and	
  Distribution	
  

Sector	
  Background	
  
Mexico’s	
  national	
  electricity	
  system	
  includes	
  530,334	
  miles	
  of	
  transmission	
  and	
  distribution	
  lines.	
  The	
  national	
  
territory	
  of	
  the	
  country	
  is	
  divided	
  into	
  nine	
  electricity	
  management	
  regions	
  with	
  8	
  control	
  centers	
  located	
  in	
  
Mexico,	
  Puebla,	
  Guadalajara,	
  Hermosillo,	
  Gomez,	
  Palacio,	
  Monterrey	
  and	
  Mérida.	
  Baja	
  California	
  is	
  administered	
  
from	
  Mexicali.	
  The	
  National	
  Control	
  Center	
  (to	
  be	
  transferred	
  to	
  CENACE)	
  is	
  located	
  in	
  Mexico	
  City	
  and	
  oversees	
  
the	
  national	
  grid.	
  	
  

	
  

Figure	
  70:	
  The	
  Nine	
  National	
  Electrical	
  System	
  Administrative	
  Regions	
  

This	
  infrastructure	
  connects	
  an	
  effective	
  generating	
  capacity	
  of	
  64,860	
  MW.	
  Of	
  this,	
  64	
  percent	
  was	
  capacity	
  
within	
  CFE	
  and	
  36	
  percent	
  capacity	
  of	
  permitees	
  (independent	
  operators).	
  	
  Of	
  the	
  electricity	
  generated	
  for	
  
public	
  service	
  41,184	
  MW	
  was	
  provided	
  by	
  CFE	
  and	
  12,418	
  MW	
  came	
  from	
  independent	
  power	
  producers.	
  By	
  
2013,	
  the	
  reserve	
  margin	
  of	
  the	
  interconnected	
  system	
  was	
  being	
  maintained	
  at	
  21.6	
  percent.	
  	
  

	
  

Table	
  35:	
  Evolution	
  of	
  Mexico	
  Electricity	
  Sales	
  by	
  Sector	
  (GWh)	
  2005-­‐12	
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The	
  evolution	
  and	
  centralization	
  of	
  the	
  system	
  occurred	
  rapidly	
  through	
  the	
  second	
  half	
  of	
  the	
  twentieth	
  
century	
  through	
  the	
  present	
  day.	
  In	
  1960,	
  the	
  generating	
  capacity	
  was	
  3,021	
  MW,	
  provided	
  by	
  a	
  collection	
  of	
  
isolated	
  systems.	
  Over	
  the	
  next	
  decades,	
  the	
  systems	
  were	
  standardized	
  on	
  a	
  frequency	
  of	
  60	
  Hz	
  and	
  
interconnected	
  through	
  networks	
  of	
  high-­‐tension	
  lines	
  of	
  400	
  and	
  230	
  kV.	
  Major	
  steps	
  in	
  capacity	
  came	
  from	
  a	
  
series	
  of	
  large	
  thermal	
  and	
  hydroelectric	
  power	
  plants.	
  Mexico’s	
  first	
  nuclear	
  power	
  plant,	
  Laguna	
  Verde,	
  a	
  
boiling	
  water	
  reactor	
  design,	
  was	
  commissioned	
  in	
  1995	
  and	
  provides	
  1.37	
  MW	
  of	
  power.	
  The	
  system	
  has	
  seen	
  
growing	
  diversity	
  as	
  more	
  hydro,	
  geothermal,	
  wind,	
  solar	
  and	
  combined	
  cycle	
  thermal	
  power,	
  including	
  natural	
  
gas,	
  have	
  been	
  added	
  to	
  the	
  generation	
  mix.	
  Today,	
  the	
  national	
  electrical	
  system	
  is	
  a	
  single,	
  interoperable	
  
network,	
  with	
  the	
  exception	
  of	
  Baja	
  California,	
  which	
  is	
  connected	
  to,	
  and	
  exchanges	
  power	
  with,	
  the	
  Western	
  
Electricity	
  Coordinating	
  Council	
  in	
  the	
  United	
  States.	
  	
  

Since	
  2002,	
  Mexico	
  has	
  substantially	
  shifted	
  the	
  primary	
  fuel	
  sources	
  it	
  uses	
  for	
  electricity	
  generation.	
  Fuel	
  oil	
  
has	
  dropped	
  from	
  37	
  percent	
  to	
  18	
  percent	
  as	
  the	
  source	
  of	
  TWh,	
  replaced	
  largely	
  by	
  natural	
  gas,	
  which	
  rose	
  
from	
  29	
  percent	
  to	
  50	
  percent	
  as	
  the	
  source	
  of	
  TWh	
  of	
  gross	
  generation	
  for	
  public	
  service	
  use.	
  	
  

	
  

Table	
  36:	
  Public	
  Service	
  Electricity	
  Generation	
  Capacity	
  in	
  MW	
  by	
  Fuel	
  Source,	
  2002	
  –	
  12	
  

Mexico’s	
  electricity	
  sector	
  includes	
  participation	
  by	
  private	
  sector	
  permitees,	
  operating	
  under	
  contracts	
  that	
  
allow	
  them	
  to	
  perform	
  transportation,	
  transformation	
  and	
  handover	
  of	
  electricity.	
  Permits	
  are	
  issued	
  on	
  a	
  case-­‐
by-­‐case	
  basis	
  by	
  CRE.	
  This	
  includes	
  entities	
  producing	
  power	
  for	
  their	
  own	
  or	
  private	
  industry	
  use,	
  as	
  well	
  as	
  
entities	
  producing	
  power	
  for	
  sale	
  back	
  onto	
  the	
  grid	
  via	
  CFE.	
  The	
  independent	
  and	
  small	
  producer	
  permits	
  were	
  
designed	
  for	
  generators	
  of	
  power	
  destined	
  for	
  sale	
  to	
  CFE,	
  with	
  small	
  producers	
  limited	
  to	
  30	
  MW	
  per	
  permit.	
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Table	
  37:	
  2012	
  Electricity	
  Permitees	
  by	
  Type	
  and	
  Volume	
  (MW)	
  

The	
  independent	
  producers,	
  self-­‐supply,	
  cogeneration	
  and	
  export	
  have	
  all	
  increased	
  the	
  amount	
  of	
  electricity	
  
they	
  generate	
  since	
  2009.	
  As	
  of	
  2012,	
  an	
  additional	
  4,205	
  MW	
  was	
  under	
  construction,	
  of	
  which	
  59	
  percent	
  was	
  
for	
  self-­‐supply	
  and	
  31	
  percent	
  was	
  for	
  two	
  exporters.	
  Another	
  1,953	
  MW	
  of	
  capacity	
  was	
  in	
  final	
  project	
  
preparation,	
  including	
  115	
  MW	
  of	
  cogeneration	
  and	
  29	
  MW	
  of	
  self-­‐supply.	
  	
  

	
  

Figure	
  71:	
  Evolution	
  of	
  Permitees	
  Electricity	
  Generation	
  2009	
  -­‐12	
  in	
  MW	
  

The	
  growth	
  of	
  the	
  transmission	
  and	
  distribution	
  network	
  has	
  been	
  steady,	
  with	
  a	
  general	
  replacement	
  of	
  lower	
  
capacity	
  lines	
  with	
  higher	
  capacity	
  lines	
  as	
  measured	
  in	
  kV.	
  	
  

	
  

Table	
  38:	
  Growth	
  of	
  Mexico's	
  Electricity	
  Network	
  2002	
  –	
  12	
  

The	
  trunk	
  transmission	
  network	
  consists	
  of	
  400	
  and	
  230	
  kV	
  lines,	
  making	
  up	
  6	
  percent	
  of	
  the	
  network	
  miles.	
  The	
  
network	
  includes	
  276,262	
  substations	
  of	
  which	
  57	
  percent	
  support	
  transmission.	
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Figure	
  72:	
  National	
  Electrical	
  System	
  Interconnections	
  and	
  Capacities	
  

Mexico’s	
  imports	
  and	
  exports	
  of	
  power	
  are	
  quite	
  small	
  relative	
  to	
  total	
  demand	
  and	
  production	
  of	
  the	
  system,	
  
and	
  the	
  system	
  is	
  not	
  dependent	
  upon	
  neighboring	
  countries.	
  Connections	
  are	
  primarily	
  used	
  to	
  optimize	
  power	
  
supply	
  and	
  better	
  manage	
  occasional	
  contingencies.	
  Historically,	
  Mexico	
  has	
  maintained	
  a	
  small	
  positive	
  balance	
  
of	
  power,	
  with	
  exports	
  slightly	
  exceeding	
  imports.	
  In	
  2012	
  the	
  country	
  had	
  net	
  imports	
  of	
  1,049	
  GWh.	
  	
  

Government	
  Role	
  
The	
  role	
  of	
  the	
  government	
  versus	
  the	
  private	
  sector,	
  and	
  the	
  role	
  of	
  the	
  government	
  entities	
  involved	
  in	
  the	
  
electricity	
  sector	
  is	
  at	
  the	
  time	
  of	
  this	
  writing	
  undergoing	
  significant	
  changes,	
  following	
  sectoral	
  reforms	
  that	
  
involved	
  fundamental	
  changes	
  in	
  Mexican	
  law	
  with	
  implementing	
  legislation	
  passed	
  in	
  August	
  of	
  2014.	
  The	
  
structure	
  prior	
  to	
  the	
  changes	
  passed	
  into	
  statute	
  in	
  2014	
  is	
  illustrated	
  below:	
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Figure	
  73:	
  Economic	
  and	
  Institutional	
  Structure	
  of	
  the	
  Electricity	
  System	
  to	
  2014	
  

Federal	
  Electricity	
  Commission	
  

CFE	
  is	
  the	
  state-­‐owned,	
  national	
  electrical	
  utility	
  company	
  of	
  Mexico.	
  Historically,	
  CFE	
  has	
  held	
  the	
  mission	
  of	
  
executing	
  the	
  state’s	
  constitutional	
  obligation	
  to	
  control	
  and	
  develop	
  the	
  national	
  electrical	
  system	
  and	
  industry.	
  
CFE	
  absorbed	
  all	
  the	
  private	
  utilities	
  in	
  the	
  country	
  under	
  laws	
  passed	
  in	
  1960,	
  and	
  in	
  2010	
  completed	
  
absorption	
  of	
  the	
  remaining	
  major	
  public	
  electric	
  utility,	
  Luz	
  y	
  Fuerza	
  del	
  Centro,	
  which	
  provided	
  service	
  to	
  the	
  
State	
  of	
  Mexico	
  and	
  the	
  Federal	
  District,	
  and	
  some	
  parts	
  of	
  adjoining	
  states.	
  In	
  August	
  of	
  2014,	
  energy	
  sector	
  
reforms	
  changed	
  the	
  character	
  of	
  CFE	
  to	
  a	
  “public	
  productive	
  enterprise”	
  and	
  have	
  removed	
  its	
  responsibility	
  as	
  
system	
  operator,	
  which	
  will	
  be	
  taken	
  over	
  by	
  CENACE.	
  	
  

Energy	
  Regulation	
  Commission	
  

In	
  1992,	
  the	
  Public	
  Service	
  Law	
  for	
  Electrical	
  Energy	
  created	
  an	
  entity	
  subordinate	
  to	
  the	
  Secretariat	
  of	
  Energy	
  
that	
  would	
  be	
  responsible	
  for	
  managing	
  the	
  interaction	
  between	
  the	
  public	
  sector	
  and	
  the	
  private	
  entities	
  
entering	
  the	
  market	
  due	
  to	
  the	
  reforms	
  associated	
  with	
  the	
  law.	
  A	
  1994	
  law	
  specific	
  to	
  the	
  Commission	
  (CRE	
  by	
  
its	
  Spanish	
  acronym)	
  strengthened	
  its	
  autonomy	
  within	
  SENER	
  and	
  consolidated	
  further	
  responsibilities	
  within	
  it	
  
that	
  had	
  previously	
  been	
  scattered	
  across	
  different	
  agencies.	
  In	
  2008,	
  CRE	
  was	
  further	
  strengthened	
  and	
  given	
  
clear	
  authority	
  over	
  areas	
  of	
  the	
  petroleum	
  industry,	
  in	
  addition	
  to	
  its	
  responsibilities	
  for	
  the	
  electricity	
  and	
  
natural	
  gas	
  sectors.	
  At	
  this	
  point,	
  CRE	
  had	
  the	
  formal	
  responsibility	
  for	
  promotion	
  of	
  the	
  efficient	
  development	
  
of:	
  	
  

• The	
  supply	
  and	
  sale	
  of	
  electricity	
  to	
  public	
  service	
  users;	
  	
  
• The	
  generation,	
  export,	
  and	
  import	
  of	
  electrical	
  energy	
  by	
  private	
  entities;	
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• Services	
  of	
  transmission,	
  distribution	
  and	
  retail	
  marketing	
  of	
  electricity	
  between	
  public	
  and	
  private	
  
providers;	
  

• The	
  initial	
  sale	
  of	
  gas,	
  oil	
  and	
  petrochemical	
  products;	
  
• Pipeline	
  transmission	
  and	
  storage	
  of	
  natural	
  gas	
  and	
  petroleum	
  products;	
  
• Transport	
  and	
  distribution	
  of	
  bioenergy	
  products	
  by	
  pipeline.	
  	
  

CRE	
  is	
  responsible	
  for	
  protecting	
  the	
  interests	
  of	
  the	
  general	
  public	
  as	
  consumers	
  of	
  energy,	
  promoting	
  
competition	
  in	
  the	
  market,	
  supporting	
  national	
  coverage,	
  and	
  promoting	
  the	
  stability,	
  reliability,	
  and	
  security	
  of	
  
provision	
  of	
  energy	
  services.	
  	
  CRE	
  balances	
  the	
  need	
  for	
  producers	
  and	
  providers	
  to	
  make	
  a	
  profit	
  with	
  the	
  public	
  
service	
  interest	
  of	
  provision	
  of	
  reliable,	
  efficient	
  and	
  affordable	
  energy	
  to	
  users.	
  CRE	
  uses	
  a	
  range	
  of	
  regulatory	
  
and	
  legal	
  tools	
  to	
  fulfill	
  its	
  mission,	
  including	
  directives,	
  model	
  and	
  standard	
  contract	
  requirements	
  and	
  
standards,	
  as	
  well	
  as	
  having	
  the	
  power	
  to	
  make	
  enforceable	
  judgments	
  that	
  levy	
  fines	
  or	
  other	
  administrative	
  
penalties.	
  	
  

CENACE	
  

The	
  Centro	
  Nacional	
  de	
  Control	
  de	
  Energía	
  (CENACE)	
  is	
  a	
  quasi-­‐independent	
  agency	
  aligned	
  with	
  SENER	
  that	
  is	
  
responsible	
  for	
  the	
  operation	
  of	
  the	
  national	
  electric	
  power	
  system	
  in	
  the	
  role	
  of	
  an	
  independent	
  system	
  
operator	
  (ISO).	
  It	
  is	
  a	
  guarantor	
  of	
  open	
  access	
  to	
  the	
  national	
  transmission	
  and	
  generation	
  networks,	
  and	
  will	
  
promote	
  development	
  of	
  the	
  wholesale	
  power	
  market	
  in	
  Mexico.	
  This	
  agency	
  was	
  created	
  by	
  law	
  on	
  August	
  28,	
  
2014	
  and	
  within	
  90	
  days	
  will	
  absorb	
  the	
  relevant	
  assets	
  and	
  responsibilities	
  previously	
  provided	
  by	
  CFE	
  in	
  
performing	
  these	
  functions,	
  performing	
  the	
  role	
  of	
  the	
  national	
  independent	
  system	
  operator.	
  	
  

Challenges	
  and	
  Goals	
  
SENER	
  conducts	
  a	
  rolling,	
  rigorous,	
  long-­‐range	
  forecast	
  of	
  electrical	
  energy	
  demand	
  based	
  on	
  numerous	
  factors	
  
including	
  economic	
  growth,	
  population,	
  achievements	
  in	
  energy	
  efficiency,	
  reduction	
  of	
  waste	
  and	
  theft,	
  and	
  
projected	
  prices	
  of	
  various	
  fuel	
  sources	
  considering	
  goals	
  for	
  the	
  generation	
  mix.	
  Strategic	
  capacity	
  needs	
  are	
  
projected	
  over	
  the	
  medium	
  and	
  long	
  range,	
  most	
  recently	
  2013	
  –	
  2018	
  and	
  2019	
  –	
  2027.	
  In	
  the	
  period	
  through	
  
2018,	
  to	
  meet	
  projected	
  demand,	
  an	
  estimated	
  16,059	
  MW	
  capacity	
  must	
  be	
  added,	
  through	
  construction	
  of	
  
new	
  generation	
  plants	
  or	
  rehabilitation	
  or	
  modernization	
  of	
  existing	
  plants.	
  From	
  2019	
  –	
  2027,	
  an	
  additional	
  
30,855	
  MW	
  is	
  projected	
  to	
  be	
  required.	
  	
  

	
  

Table	
  39:	
  Generation	
  Capacity	
  Additions	
  through	
  2027	
  (MW)	
  

The	
  framework	
  of	
  recent	
  and	
  new	
  energy	
  laws	
  supports	
  a	
  shift	
  of	
  the	
  generation	
  mix	
  to	
  substantially	
  increase	
  
the	
  share	
  of	
  power	
  from	
  green	
  energy	
  sources.	
  There	
  are	
  two	
  scenarios	
  for	
  this.	
  In	
  the	
  first	
  scenario,	
  based	
  on	
  
goals	
  established	
  in	
  the	
  2012	
  General	
  Law	
  on	
  Climate	
  Change,	
  the	
  mix	
  of	
  clean	
  energy	
  generation	
  capacity	
  
would	
  increase	
  to	
  31.9	
  percent	
  by	
  2018,	
  composed	
  of	
  18.4	
  percent	
  hydro,	
  4.1	
  percent	
  wind,	
  1.8	
  percent	
  nuclear	
  
and	
  2.4	
  percent	
  from	
  a	
  mix	
  of	
  geothermal,	
  solar	
  and	
  biogas	
  plants.	
  In	
  SENER’s	
  alternative	
  scenario,	
  based	
  on	
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goals	
  established	
  in	
  the	
  2011	
  Law	
  for	
  the	
  Implementation	
  of	
  Renewable	
  Energy	
  (LAERFTE	
  by	
  its	
  Spanish	
  
acronym),	
  the	
  use	
  of	
  non-­‐fossil	
  fuels	
  would	
  reach	
  35	
  percent	
  of	
  the	
  power	
  mix	
  by	
  2027.	
  Mexico	
  will	
  retain	
  
nuclear	
  power	
  generation	
  as	
  a	
  function	
  exclusive	
  to	
  the	
  state,	
  and	
  they	
  intend	
  to	
  expand	
  this	
  capacity	
  as	
  feasible	
  
to	
  support	
  achievement	
  of	
  clean	
  energy	
  goals,	
  through	
  construction	
  of	
  a	
  new	
  plant	
  and/or	
  expansion	
  of	
  the	
  
Laguna	
  Verde	
  station.	
  	
  

	
  

Table	
  40:	
  New	
  Public	
  Service	
  Generation	
  (MW	
  by	
  Type)	
  through	
  2027	
  

Mexico’s	
  electricity	
  generation	
  will	
  remain	
  dominated	
  by	
  thermoelectric	
  fossil	
  fuel	
  generation,	
  with	
  coal	
  
remaining	
  roughly	
  steady,	
  the	
  biggest	
  change,	
  as	
  described	
  previously,	
  will	
  be	
  the	
  projected	
  swap	
  of	
  fuel	
  oil	
  for	
  
natural	
  gas.	
  	
  

	
  

	
  

	
  
Figure	
  74:	
  Consumption	
  of	
  Fuel	
  Oil	
  (Mbd)	
  and	
  Natural	
  Gas	
  (MMm3/day)	
  for	
  Electricity	
  

Mexico	
  has	
  to	
  date	
  achieved	
  successes	
  with	
  previous	
  reforms	
  that	
  have	
  introduced	
  private	
  participation	
  into	
  the	
  
electricity	
  sector,	
  in	
  the	
  form	
  of	
  financed	
  turnkey	
  contracts	
  for	
  generating	
  assets	
  and	
  through	
  self-­‐supply,	
  where	
  
generation	
  assets	
  are	
  built	
  by	
  the	
  private	
  sector	
  for	
  dedicated	
  private,	
  industrial	
  power	
  supply	
  purposes.	
  These	
  
are	
  notable	
  for	
  the	
  increase	
  in	
  wind	
  power	
  generation	
  schemes	
  that	
  have	
  been	
  implemented,	
  in	
  particular.	
  Self-­‐
supply,	
  cogeneration	
  and	
  distributed	
  generation	
  are	
  expected	
  to	
  continue	
  to	
  have	
  a	
  continued	
  and	
  growing	
  
impact	
  on	
  the	
  market.	
  	
  

Mexico	
  faces	
  a	
  strategic	
  challenge	
  in	
  its	
  efforts	
  to	
  balance	
  the	
  needs	
  to	
  finance	
  the	
  maintenance	
  and	
  
development	
  of	
  the	
  electrical	
  system	
  while	
  providing	
  electricity	
  at	
  affordable	
  prices	
  to	
  both	
  industrial	
  and	
  
residential	
  consumers.	
  Historically,	
  rates	
  have	
  been	
  proposed	
  by	
  CFE	
  and	
  then	
  set	
  by	
  the	
  tax	
  authority,	
  and	
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subsidies	
  to	
  consumers	
  (largely	
  residential	
  customers)	
  are	
  mostly	
  provided	
  indirectly	
  by	
  the	
  mechanism	
  of	
  the	
  
state	
  making	
  up	
  losses	
  incurred	
  on	
  provision	
  of	
  this	
  by	
  CFE,	
  but	
  also	
  to	
  some	
  degree	
  by	
  charging	
  relatively	
  higher	
  
rates	
  to	
  industrial	
  customers.	
  Electricity	
  rates	
  to	
  residential	
  consumers	
  were	
  a	
  relatively	
  low	
  ~USD	
  $90.19/MWh	
  
as	
  of	
  2013	
  and	
  rates	
  charged	
  to	
  industrial	
  customers	
  were	
  ~USD	
  $114.74/MWh.	
  This	
  is	
  the	
  opposite	
  of	
  the	
  
situation	
  in	
  most	
  countries	
  in	
  the	
  OECD.	
  	
  

	
  

Table	
  41:	
  Losses	
  in	
  Electricity	
  Transmission	
  and	
  Distribution	
  2008	
  -­‐	
  12	
  

The	
  subsidized	
  rates	
  to	
  consumers	
  create	
  particular	
  externalities,	
  they	
  are	
  a	
  disincentive	
  to	
  investments	
  and	
  
implementation	
  of	
  efficiencies	
  in	
  the	
  use	
  of	
  power	
  generally.	
  The	
  state	
  intends	
  to	
  address	
  these	
  challenges	
  and	
  
goals	
  through	
  several	
  mechanisms	
  contained	
  within	
  the	
  latest	
  reform.	
  By	
  opening	
  up	
  the	
  sector	
  to	
  more	
  private	
  
participation	
  and	
  capital,	
  the	
  intent	
  is	
  that	
  supply	
  of	
  electricity	
  will	
  be	
  improved,	
  particularly	
  through	
  the	
  
provision	
  of	
  renewable	
  energy	
  destined	
  for	
  industrial	
  customers,	
  and	
  at	
  lower	
  costs	
  by	
  implementing	
  innovative	
  
technologies,	
  improved	
  management,	
  and	
  private	
  financing.	
  Investments	
  in	
  transmission,	
  distribution	
  and	
  retail	
  
infrastructure	
  will	
  include	
  initiatives	
  to	
  improve	
  the	
  efficiency	
  of	
  equipment	
  and	
  to	
  improve	
  accountability	
  for	
  
provision	
  of	
  electricity.	
  Currently,	
  CFE	
  experiences	
  significant	
  losses	
  due	
  to	
  waste	
  and	
  theft	
  of	
  power	
  across	
  the	
  
network,	
  particularly	
  in	
  the	
  distribution	
  segment.	
  	
  	
  

	
  

Figure	
  75:	
  Electricity	
  Tariffs	
  in	
  USD/MWh	
  for	
  OECD	
  Industrial	
  and	
  Residential	
  Customers	
  

The	
  transfer	
  of	
  the	
  management	
  of	
  the	
  national	
  electrical	
  system	
  to	
  an	
  independent	
  system	
  operator	
  CENACE	
  is	
  
another	
  key	
  facet	
  of	
  the	
  reform,	
  intended	
  to	
  support	
  the	
  other	
  initiatives	
  by	
  providing	
  non-­‐discriminatory	
  and	
  
open	
  access	
  to	
  the	
  electrical	
  network	
  to	
  all	
  participants.	
  

Quantitative	
  goals	
  for	
  the	
  electricity	
  sector	
  set	
  in	
  SENER’s	
  program	
  through	
  2018	
  include:	
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• Maintaining	
  a	
  system	
  reserve	
  margin	
  of	
  at	
  least	
  17.5	
  percent	
  (currently	
  at	
  21.6	
  percent).	
  	
  
• Achieve	
  all	
  the	
  planned	
  capacity	
  increases	
  in	
  the	
  121	
  priority	
  electrical	
  energy	
  transmission	
  links	
  identified,	
  

from	
  the	
  present	
  23	
  (19	
  percent).	
  	
  
• Increase	
  the	
  percentage	
  of	
  the	
  population	
  with	
  access	
  to	
  electricity	
  service	
  from	
  98.11	
  percent	
  to	
  99	
  

percent.	
  	
  
• Improve	
  the	
  reliability	
  of	
  the	
  electricity	
  system	
  by	
  reducing	
  the	
  average	
  interruption	
  in	
  service	
  from	
  55.8	
  

minutes	
  per	
  year	
  to	
  34.8	
  minutes.	
  	
  
• Increase	
  the	
  percentage	
  of	
  installed	
  generation	
  capacity	
  through	
  renewable	
  and	
  clean	
  technologies	
  from	
  

28.4	
  percent	
  to	
  at	
  least	
  34.6	
  percent.	
  	
  
• Raise	
  end	
  use	
  compliance	
  of	
  electricity	
  with	
  the	
  national	
  energy	
  efficiency	
  regulatory	
  regime	
  from	
  46	
  

percent	
  of	
  consumption	
  to	
  51	
  percent.	
  	
  

Major	
  Projects	
  
To	
  meet	
  projected	
  demand	
  and	
  to	
  achieve	
  the	
  various	
  national	
  goals	
  for	
  the	
  sector,	
  the	
  government	
  is	
  
promoting	
  a	
  wide	
  range	
  of	
  projects	
  including	
  generation,	
  transmission,	
  distribution	
  and	
  efficiency	
  
improvements.	
  In	
  this	
  section	
  we	
  highlight	
  details	
  of	
  some	
  of	
  the	
  major	
  projects	
  and	
  provide	
  summary	
  
information	
  on	
  others.	
  	
  

The	
  PNI	
  identifies	
  118	
  electricity	
  sector	
  projects	
  that	
  should	
  begin	
  or	
  end	
  between	
  2014	
  and	
  2018.	
  The	
  projects	
  
represent	
  the	
  strategic	
  shifts	
  in	
  energy	
  policy	
  in	
  Mexico,	
  in	
  four	
  areas:	
  	
  	
  	
  

• Displacement	
  of	
  oil	
  with	
  natural	
  gas	
  as	
  a	
  fuel	
  for	
  electricity	
  generation.	
  	
  
• Dominance	
  of	
  combined	
  cycle	
  technologies	
  in	
  new	
  thermoelectric	
  generation	
  assets	
  being	
  constructed.	
  	
  
• Production	
  of	
  more	
  energy	
  from	
  clean	
  sources	
  including	
  hydro,	
  wind,	
  nuclear,	
  solar	
  and	
  geothermal	
  sources.	
  	
  
• Increased	
  involvement	
  of	
  the	
  private	
  sector	
  in	
  development	
  and	
  operation	
  of	
  electrical	
  power	
  system	
  

assets.	
  	
  

These	
  projects	
  represent	
  USD	
  $28	
  billion	
  in	
  spending	
  and	
  can	
  be	
  broken	
  out	
  in	
  several	
  ways.	
  	
  

	
  

Table	
  42:	
  PNI	
  Electricity	
  Projects	
  by	
  Fuel	
  Type,	
  Investment,	
  and	
  Planned	
  Megawatts	
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Oriental	
  I-­‐IV	
  Nuclear	
  Power	
  Plants	
  

The	
  largest	
  discrete	
  project	
  in	
  the	
  PNI	
  is	
  the	
  proposed	
  construction	
  of	
  two	
  new	
  nuclear	
  energy	
  plants,	
  
designated	
  Oriental	
  I/II	
  and	
  III/IV.	
  These	
  would	
  be	
  located	
  in	
  the	
  State	
  of	
  Veracruz	
  adjacent	
  to	
  the	
  present	
  
Laguna	
  Verde	
  nuclear	
  station.	
  Two	
  reactors	
  would	
  come	
  into	
  operation	
  each	
  year	
  in	
  2026	
  and	
  2027.	
  	
  Total	
  
investment	
  is	
  projected	
  to	
  be	
  $2.38	
  billion.	
  No	
  further	
  documentation	
  has	
  yet	
  been	
  made	
  available	
  on	
  this	
  
initiative	
  by	
  the	
  government.	
  	
  

Combined	
  Cycle	
  Northeast	
  Power	
  Generation	
  Project	
  

This	
  project	
  will	
  construct	
  a	
  new	
  natural	
  gas	
  fired	
  combined	
  cycle	
  electricity	
  generation	
  plant	
  with	
  889	
  MW	
  of	
  
initial	
  capacity	
  in	
  the	
  State	
  of	
  Nuevo	
  León	
  near	
  Escobedo.	
  This	
  project	
  will	
  be	
  developed	
  under	
  the	
  independent	
  
power	
  producer	
  (IPP)	
  scheme.	
  Proposals	
  may	
  consist	
  of	
  various	
  combination	
  s	
  of	
  gas	
  turbines,	
  heat	
  recovery	
  
systems	
  and	
  steam	
  turbines.	
  The	
  scope	
  for	
  providers	
  will	
  include	
  design,	
  construction,	
  testing,	
  and	
  operations	
  of	
  
the	
  generating	
  system,	
  water	
  supply	
  system,	
  and	
  fuel	
  supply	
  system.	
  The	
  plant	
  will	
  operate	
  using	
  natural	
  gas	
  
provided	
  by	
  CFE’s	
  network.	
  The	
  total	
  investment	
  is	
  expected	
  to	
  be	
  USD	
  $1.4	
  billion.	
  CFE	
  will	
  issue	
  the	
  call	
  for	
  
tenders	
  in	
  2014,	
  expects	
  awards	
  by	
  February	
  of	
  2015.	
  Construction	
  should	
  be	
  completed	
  by	
  the	
  end	
  of	
  2017.	
  	
  

Guerrero	
  Hydropower	
  Generation	
  Project	
  

This	
  project	
  will	
  construct	
  455	
  MW	
  of	
  hydropower	
  capacity	
  in	
  the	
  State	
  of	
  Guerrero.	
  Public	
  documentation	
  on	
  
this	
  project	
  is	
  not	
  particularly	
  clear	
  at	
  the	
  time	
  of	
  this	
  writing,	
  however	
  this	
  would	
  seem	
  to	
  be	
  the	
  installation	
  of	
  
two	
  generating	
  units	
  at	
  the	
  La	
  Parota	
  dam,	
  constructed	
  on	
  the	
  Río	
  Papagayo	
  at	
  a	
  site	
  to	
  the	
  northeast	
  of	
  the	
  city	
  
of	
  Acapulco.	
  The	
  estimated	
  investment	
  is	
  USD	
  $1.1	
  billion.	
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Paso	
  de	
  la	
  Reina	
  Hydroelectric	
  Project	
  

	
  

Project	
  Type:	
   Dam	
  and	
  Hydroelectric	
  Generation	
  Station	
  
State(s):	
  	
   Oaxaca	
  
Projected	
  Investment:	
  	
   USD	
  $1.2	
  billion	
  
Timeline:	
  	
   2015	
  –	
  2020	
  
Project	
  Sponsor(s):	
  	
   CFE	
  

	
  

This	
  project	
  will	
  construct	
  a	
  hydropower	
  generation	
  station	
  using	
  the	
  waters	
  of	
  the	
  Río	
  Verde,	
  roughly	
  between	
  
the	
  cities	
  of	
  Santiago	
  Jamiltepec	
  and	
  Tataltepec	
  de	
  Valdés	
  in	
  the	
  southwest	
  corner	
  of	
  Oaxaca.	
  There	
  are	
  multiple	
  
components	
  to	
  this	
  greenfield	
  project.	
  A	
  531	
  foot	
  high	
  by	
  3,000	
  foot	
  wide	
  concrete	
  faced	
  rock	
  dam	
  will	
  be	
  
constructed	
  to	
  create	
  the	
  reservoir.	
  Twin	
  1,600	
  foot	
  temporary	
  bypass	
  tunnels	
  will	
  be	
  built	
  on	
  the	
  right	
  bank	
  of	
  
the	
  site	
  while	
  the	
  dam	
  is	
  built	
  and	
  the	
  generation	
  cavern	
  constructed	
  on	
  the	
  left	
  side.	
  Two	
  groups	
  of	
  Francis	
  type	
  
inward	
  flow	
  reaction	
  turbine	
  generators	
  will	
  be	
  installed	
  within	
  the	
  cavern	
  with	
  a	
  capacity	
  of	
  540	
  MW.	
  Water	
  
will	
  be	
  fed	
  to	
  the	
  generators	
  through	
  twin	
  820	
  foot	
  tunnels.	
  The	
  works	
  will	
  include	
  a	
  115	
  KV	
  transmission	
  line	
  
running	
  50	
  miles	
  from	
  Tlacatepec	
  to	
  the	
  substations	
  Pinotepa	
  Nacional	
  and	
  Santa	
  Rosa	
  on	
  the	
  coast.	
  	
  A	
  
compensating	
  reservoir	
  7	
  miles	
  downstream	
  may	
  serve	
  to	
  include	
  a	
  mini-­‐hydro	
  plant	
  of	
  5	
  MW	
  installed	
  capacity.	
  	
  

	
  

	
  

	
  
Figure	
  76:	
  Location	
  of	
  the	
  Paso	
  de	
  la	
  Reina	
  Hydropower	
  Project	
  and	
  View	
  of	
  the	
  Rio	
  Verde	
  

	
  
Total	
  investment	
  is	
  projected	
  to	
  be	
  USD	
  $1.2	
  billion,	
  with	
  major	
  component	
  costs	
  illustrated	
  in	
  the	
  table	
  below.	
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Table	
  43:	
  Major	
  Cost	
  Components	
  of	
  the	
  Paso	
  de	
  la	
  Reina	
  Hydropower	
  Project	
  

Pre-­‐investment	
  studies	
  budgeted	
  at	
  USD	
  $6	
  million,	
  including	
  technical	
  feasibility,	
  topographic,	
  
geological/physical	
  and	
  environmental	
  impact	
  were	
  initiated	
  in	
  2014.	
  These	
  studies	
  may	
  be	
  completed	
  by	
  2015	
  
and	
  project	
  construction	
  is	
  expected	
  to	
  take	
  5	
  years.	
  	
  

	
  

Figure	
  77:	
  Planned	
  Connections	
  to	
  the	
  Paso	
  de	
  la	
  Reina	
  and	
  La	
  Parota	
  Generation	
  Stations	
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Project	
  Contacts	
  

Project	
  Sponsor(s)	
   U.S.	
  Trade	
  and	
  Development	
  Agency	
   U.S.	
  Commercial	
  Service	
  Mexico	
  

Ing.	
  Juan	
  Francisco	
  Hernández	
  
Pérez	
  
Chief	
  
CFE	
  Center	
  for	
  Project	
  Preparation,	
  
+52	
  (55)	
  317-­‐0462	
  Ext	
  6186	
  
juan.hernandez@cfe.gob.mx	
  	
  

Mr.	
  Keith	
  Eischeid	
  
Country	
  Manager	
  for	
  Mexico	
  and	
  
Central	
  America	
  
Tel.	
  +1-­‐703-­‐875-­‐4357	
  
KEischeid@ustda.gov	
  

Ms.	
  Karen	
  Allen	
  
Commercial	
  Officer	
  
+52	
  (55)	
  5080-­‐2195	
  
Karen.Allen@trade.gov	
  	
  
	
  
Mr.	
  Francisco	
  Ceron	
  
Commercial	
  Specialist:	
  Energy	
  &	
  
Water	
  
+52	
  (55)	
  5080-­‐2000,	
  ext.	
  5211	
  
Francisco.Ceron@trade.gov	
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Topolobampo	
  II	
  &	
  III	
  Combined	
  Cycle	
  Natural	
  Gas	
  Generation	
  Projects	
  

As	
  of	
  this	
  writing,	
  the	
  first	
  of	
  this	
  two-­‐part	
  project,	
  referred	
  to	
  as	
  Topolobampo	
  II,	
  is	
  being	
  tendered,	
  and	
  
involves	
  construction	
  of	
  a	
  combined	
  cycle	
  natural	
  gas	
  generation	
  plant	
  with	
  an	
  installed	
  capacity	
  of	
  820	
  MW.	
  It	
  
will	
  be	
  sited	
  in	
  Ahome,	
  Sinaloa	
  near	
  the	
  port	
  of	
  Topolobampo.	
  CFE	
  currently	
  generates	
  electricity	
  using	
  fuel	
  oil	
  at	
  
the	
  Juan	
  de	
  Dios	
  Bátiz	
  thermoelectric	
  plant	
  with	
  a	
  capacity	
  of	
  320	
  MW.	
  	
  

	
  

Figure	
  78:	
  Integration	
  of	
  the	
  Topolobampo	
  II	
  &	
  III	
  Plants	
  into	
  the	
  Regional	
  Electrical	
  Grid	
  

This	
  project	
  will	
  be	
  developed	
  using	
  the	
  IPP	
  mechanism	
  and	
  different	
  configurations	
  of	
  gas	
  turbines,	
  heat	
  
recovery	
  systems	
  and	
  steam	
  turbines	
  may	
  be	
  proposed.	
  Bidders	
  will	
  be	
  expected	
  to	
  perform	
  the	
  engineering	
  
and	
  design	
  tasks,	
  provide	
  all	
  equipment	
  and	
  materials,	
  spare	
  parts	
  and	
  special	
  tools	
  and	
  perform	
  testing	
  and	
  
commissioning.	
  The	
  scope	
  of	
  the	
  project	
  will	
  include	
  a	
  new	
  electrical	
  substation.	
  Tendering	
  is	
  underway	
  as	
  of	
  the	
  
fourth	
  quarter	
  of	
  2014	
  with	
  contracts	
  to	
  be	
  awarded	
  in	
  the	
  second	
  quarter	
  of	
  2015,	
  and	
  operations	
  should	
  
commence	
  in	
  the	
  second	
  quarter	
  of	
  2018.	
  The	
  total	
  investment	
  projected	
  is	
  USD	
  $1	
  billion	
  for	
  Topolobampo	
  II.	
  
Topolobampo	
  III	
  is	
  a	
  similar	
  project,	
  to	
  construct	
  combined	
  cycle	
  natural	
  gas	
  generation	
  capacity	
  in	
  the	
  vicinity	
  
of	
  the	
  first,	
  adding	
  capacity	
  of	
  680	
  MW.	
  Topolobampo	
  III	
  is	
  expected	
  to	
  be	
  tendered	
  in	
  the	
  third	
  quarter	
  of	
  2015	
  
(announcements	
  in	
  November	
  of	
  2014)	
  with	
  operation	
  beginning	
  in	
  2018,	
  with	
  a	
  total	
  additional	
  investment	
  of	
  
USD	
  $912	
  million.	
  In	
  2015-­‐16,	
  another	
  USD	
  $57	
  million	
  will	
  be	
  invested	
  in	
  the	
  existing	
  plant	
  infrastructure	
  to	
  
enable	
  the	
  addition	
  of	
  the	
  new	
  natural	
  gas	
  generation	
  capacity,	
  including	
  burners,	
  improvements	
  to	
  the	
  existing	
  
steam	
  turbines	
  and	
  plant	
  control	
  systems.	
  The	
  associated	
  transmission	
  project	
  for	
  Topolobampo	
  three	
  will	
  
include	
  construction	
  of	
  3	
  electrical	
  substations	
  and	
  3	
  transmission	
  lines	
  for	
  a	
  cost	
  of	
  USD	
  $129	
  million.	
  Total	
  
investment	
  in	
  all	
  components	
  will	
  exceed	
  USD	
  $2.1	
  billion.	
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Project	
  Contacts	
  

Project	
  Sponsor(s)	
   U.S.	
  Trade	
  and	
  Development	
  Agency	
   U.S.	
  Commercial	
  Service	
  Mexico	
  

Ing.	
  Jose	
  Everardo	
  Inda	
  Durán,	
  
Regional	
  Director	
  
CFE	
  
Tel.	
  +52	
  (55)	
  662-­‐259-­‐1201	
  
	
  jose.inda@cfe.gob.mx	
  	
  	
  

Mr.	
  Keith	
  Eischeid	
  
Country	
  Manager	
  for	
  Mexico	
  and	
  
Central	
  America	
  
Tel.	
  +1-­‐703-­‐875-­‐4357	
  
KEischeid@ustda.gov	
  

Ms.	
  Karen	
  Allen	
  
Commercial	
  Officer	
  
+52	
  (55)	
  5080-­‐2195	
  
Karen.Allen@trade.gov	
  	
  
	
  
Mr.	
  Francisco	
  Ceron	
  
Commercial	
  Specialist:	
  Energy	
  &	
  
Water	
  
+52	
  (55)	
  5080-­‐2000,	
  ext.	
  5211	
  
Francisco.Ceron@trade.gov	
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Guaymas	
  II	
  &	
  III	
  Combined	
  Cycle	
  Natural	
  Gas	
  Power	
  Plants	
  

CFE	
  plans	
  to	
  build	
  two	
  new	
  natural	
  gas	
  fired	
  combined	
  cycle	
  power	
  plants,	
  Guaymas	
  II	
  &	
  III.	
  The	
  plants	
  (modules)	
  
are	
  to	
  be	
  procured	
  using	
  international	
  competitive	
  bidding	
  and	
  the	
  financed	
  public	
  works	
  regime,	
  whereby	
  the	
  
government	
  finances	
  the	
  design	
  and	
  build	
  of	
  the	
  plant	
  prior	
  to	
  transfer	
  for	
  operations	
  and	
  payment	
  of	
  the	
  
contractor.	
  The	
  plants	
  will	
  be	
  built	
  in	
  the	
  city	
  of	
  Empalme	
  in	
  Sonora,	
  near	
  the	
  port	
  of	
  Guaymas.	
  CFE	
  will	
  provide	
  
the	
  natural	
  gas	
  supplied,	
  while	
  the	
  contractor	
  will	
  be	
  responsible	
  for	
  all	
  materials,	
  works,	
  and	
  services	
  leading	
  up	
  
to	
  successful	
  commissioning,	
  and	
  spare	
  parts	
  and	
  tools.	
  The	
  substation	
  components	
  will	
  be	
  part	
  of	
  the	
  tenders.	
  
Two	
  modules	
  will	
  be	
  constructed	
  for	
  a	
  total	
  capacity	
  of	
  1,408	
  MW.	
  Bidders	
  may	
  propose	
  different	
  combinations	
  
of	
  one	
  steam	
  turbine	
  and	
  either	
  2	
  or	
  3	
  gas	
  turbines	
  and	
  heat	
  recovery	
  units	
  for	
  each	
  module.	
  Guaymas	
  I	
  will	
  go	
  
to	
  tender	
  in	
  the	
  fourth	
  quarter	
  of	
  2014	
  and	
  Guaymas	
  II	
  in	
  the	
  first	
  quarter	
  of	
  2015,	
  with	
  both	
  units	
  coming	
  on-­‐
line	
  in	
  mid-­‐2017.	
  These	
  projects	
  will	
  require	
  with	
  a	
  new	
  transmission	
  networks.	
  For	
  Guaymas	
  II	
  6	
  transmission	
  
feeder	
  lines	
  and	
  6	
  substations	
  will	
  be	
  built,	
  for	
  an	
  investment	
  of	
  USD	
  $144	
  million.	
  For	
  Guaymas	
  III	
  USD	
  $128	
  
million	
  will	
  be	
  spent	
  on	
  transmission	
  infrastructure.	
  The	
  total	
  expected	
  investment	
  for	
  all	
  components	
  is	
  USD	
  
$1.786	
  billion.	
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Southeastern	
  Wind	
  Power	
  Centers	
  III	
  -­‐	
  VI	
  

	
  

Project	
  Type:	
   Wind	
  Power	
  Generation	
  and	
  Transmission	
  
State(s):	
  	
   Oaxaca,	
  Puebla,	
  and	
  Morelos	
  
Projected	
  Investment:	
  	
   USD	
  $2.8	
  billion	
  
Timeline:	
  	
   2015	
  –	
  2020	
  
Project	
  Sponsor(s):	
  	
   CFE,	
  CRE	
  

	
  
Mexico	
  has	
  begun	
  to	
  develop	
  wind	
  power	
  on	
  a	
  significant	
  scale.	
  Over	
  1,300	
  MW	
  of	
  capacity	
  was	
  added	
  in	
  2012,	
  
512	
  MW	
  of	
  which	
  was	
  developed	
  through	
  the	
  IPP	
  structure	
  for	
  self-­‐supply	
  during	
  the	
  first	
  “Open	
  Season”	
  
programs.	
  By	
  2027,	
  an	
  additional	
  2,704	
  MW	
  of	
  capacity	
  is	
  programmed	
  just	
  for	
  public	
  service	
  use,	
  not	
  including	
  
self-­‐supply.	
  	
  

	
  

Figure	
  79:	
  Wind	
  Power	
  Map	
  of	
  the	
  Isthmus	
  of	
  Tehuantapec	
  

CFE	
  is	
  conducting	
  pre-­‐investment	
  studies	
  for	
  the	
  development	
  of	
  4	
  new	
  sites	
  in	
  Oaxaca,	
  with	
  14	
  wind	
  power	
  
generation	
  plants	
  of	
  30	
  MW	
  of	
  capacity	
  each,	
  totaling	
  1,200	
  gross	
  MW	
  of	
  installed	
  capacity	
  planned.	
  The	
  
projects	
  will	
  help	
  meet	
  regional	
  reserve	
  margin	
  requirements	
  in	
  the	
  face	
  of	
  steady,	
  projected	
  growth	
  in	
  demand	
  
for	
  electricity	
  of	
  4.5	
  percent	
  p.a.	
  and	
  support	
  the	
  achievement	
  of	
  the	
  aggressive	
  renewable	
  energy	
  goals	
  the	
  
government	
  has	
  established.	
  These	
  will	
  be	
  procured	
  through	
  a	
  second	
  Open	
  Season	
  program	
  for	
  the	
  Isthmus	
  of	
  
Tehuantapec	
  area	
  in	
  Oaxaca,	
  similar	
  to	
  those	
  programs	
  already	
  established	
  for	
  Baja	
  California	
  (885	
  MW,	
  La	
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Rumorosa),	
  Tamaulipas	
  (1,666	
  MW),	
  Puebla	
  and	
  previously	
  in	
  Oaxaca	
  (1,130	
  MW,	
  La	
  Venta	
  and	
  Oaxaca	
  
facilities),	
  with	
  those	
  respective	
  capacities	
  programmed	
  to	
  come	
  online	
  by	
  2017.	
  Generation	
  capacity	
  will	
  be	
  
developed	
  by	
  private	
  companies	
  as	
  IPPs,	
  providing	
  energy	
  to	
  the	
  grid	
  for	
  public	
  service	
  use,	
  and	
  as	
  self-­‐supply,	
  
dedicated	
  to	
  provide	
  power	
  to	
  specific	
  private	
  customers.	
  	
  

The	
  new	
  areas	
  under	
  evaluation	
  include	
  two	
  potential	
  sites:	
  one	
  near	
  the	
  municipalities	
  of	
  Madalena	
  
Tlacotepec,	
  Asunción	
  Ixtaltepec,	
  San	
  Pedro	
  Comitancillo,	
  Santa	
  María	
  Mixtequilla	
  and	
  San	
  Blas	
  Atempa,	
  and	
  
another	
  west	
  of	
  Juchitán,	
  near	
  the	
  municipalities	
  Santo	
  Domingo	
  Ingenio,	
  Santiago	
  Niltepec	
  and	
  San	
  Dionisio	
  del	
  
Mar.	
  The	
  respective	
  gross	
  installed	
  capacity	
  will	
  be	
  285	
  MW	
  for	
  Southeast	
  II	
  and	
  300	
  MW	
  each	
  for	
  Southeast	
  III	
  –	
  
V.	
  	
  

	
  

Figure	
  80:	
  Southeastern	
  III	
  -­‐	
  VI	
  Wind	
  Power	
  Plant	
  Siting	
  Study	
  Regions	
  

The	
  PNI	
  calculates	
  the	
  investment	
  in	
  the	
  four	
  new	
  generation	
  sites	
  at	
  USD	
  $1.978	
  billion.	
  The	
  pro-­‐forma	
  
estimate	
  for	
  components	
  in	
  the	
  feasibility	
  documentation	
  identifies	
  an	
  additional	
  USD	
  $300	
  million,	
  broken	
  out	
  
as	
  below:	
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Table	
  44:	
  Estimated	
  Costs	
  by	
  Component	
  Southeast	
  Wind	
  Power	
  Projects	
  III	
  -­‐	
  VI	
  

The	
  current	
  regional	
  electricity	
  transmission	
  network	
  will	
  be	
  at	
  full	
  capacity	
  upon	
  commissioning	
  of	
  the	
  first	
  
Open	
  Season	
  wind	
  power	
  projects,	
  combined	
  with	
  the	
  new	
  hydroelectric	
  power	
  capacity	
  coming	
  on-­‐line	
  at	
  Paso	
  
de	
  la	
  Reina	
  and	
  La	
  Parota.	
  To	
  accommodate	
  the	
  hydropower	
  and	
  additions	
  from	
  the	
  second	
  Open	
  Season,	
  a	
  new	
  
transmission	
  network	
  will	
  be	
  developed,	
  including	
  more	
  than	
  723	
  miles	
  of	
  400	
  and	
  230	
  kV	
  lines,	
  6	
  substations	
  of	
  
400	
  and	
  230	
  kV,	
  with	
  capacity	
  of	
  2,625	
  MVA	
  and	
  2,500	
  MVAr	
  of	
  compensation,	
  plus	
  18	
  high-­‐tension	
  feeders.	
  
This	
  new	
  network	
  will	
  extend	
  from	
  Xipe	
  northwest	
  to	
  the	
  vicinity	
  of	
  Mexico	
  City.	
  	
  	
  

	
  

	
  

	
  
Figure	
  81:	
  Alternative	
  Routings	
  for	
  Transmission	
  Lines	
  for	
  Oaxaca	
  Wind	
  Power	
  Projects	
  

The	
  PNI	
  estimate	
  for	
  the	
  associated	
  transmission	
  works	
  is	
  USD	
  $448	
  million,	
  combined	
  with	
  the	
  wind	
  power	
  
generation	
  component	
  for	
  a	
  total	
  of	
  USD	
  $2.8	
  billion.	
  The	
  second	
  Open	
  Season	
  process	
  is	
  underway,	
  and	
  a	
  
number	
  of	
  firms	
  are	
  in	
  negotiations	
  with	
  the	
  government,	
  having	
  made	
  proposals	
  to	
  construct	
  and	
  operate	
  
generation	
  stations	
  in	
  return	
  for	
  guarantees,	
  capital	
  and	
  agreements	
  to	
  buy	
  power	
  by	
  CFE.	
  The	
  various	
  feasibility	
  
and	
  technical	
  studies	
  (over	
  USD	
  $4.2	
  million	
  in	
  study	
  investments)	
  are	
  scheduled	
  to	
  be	
  completed	
  by	
  the	
  fourth	
  
quarter	
  of	
  2014,	
  which	
  will	
  identify	
  the	
  exact	
  locations	
  for	
  the	
  new	
  facilities.	
  The	
  first	
  of	
  the	
  new	
  plants	
  to	
  be	
  
constructed	
  are	
  expected	
  to	
  begin	
  operations	
  between	
  2017	
  and	
  2018.	
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Project	
  Contacts	
  

Project	
  Sponsor(s)	
   U.S.	
  Trade	
  and	
  Development	
  Agency	
   U.S.	
  Commercial	
  Service	
  Mexico	
  

Rafael	
  Narváez	
  Ávila	
  
Subdirector	
  of	
  Planning	
  
CFE	
  
Tel.	
  +52	
  (55)	
  29-­‐4400	
  Ext.	
  80149	
  
rafael.narvaez01@cfe.gob.mx	
  

Mr.	
  Keith	
  Eischeid	
  
Country	
  Manager	
  for	
  Mexico	
  and	
  
Central	
  America	
  
Tel.	
  +1-­‐703-­‐875-­‐4357	
  
KEischeid@ustda.gov	
  

Ms.	
  Karen	
  Allen	
  
Commercial	
  Officer	
  
+52	
  (55)	
  5080-­‐2195	
  
Karen.Allen@trade.gov	
  	
  
	
  
Mr.	
  Francisco	
  Ceron	
  
Commercial	
  Specialist:	
  Energy	
  &	
  
Water	
  
+52	
  (55)	
  5080-­‐2000,	
  ext.	
  5211	
  
Francisco.Ceron@trade.gov	
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Development	
  of	
  the	
  Cerritos	
  Colorados	
  Geothermal	
  Power	
  Facility	
  

	
  

Project	
  Type:	
   Geothermal	
  Electricity	
  Generation	
  and	
  
Transmission	
  

State(s):	
  	
   Jalisco	
  
Projected	
  Investment:	
  	
   USD	
  $43	
  million	
  
Timeline:	
  	
   2014	
  –	
  2018	
  
Project	
  Sponsor(s):	
  	
   CFE	
  

	
  
Mexico	
  is	
  a	
  volcanically	
  active	
  country	
  and	
  several	
  regions	
  offer	
  significant	
  geothermal	
  resources	
  that	
  can	
  be	
  
tapped	
  for	
  energy.	
  In	
  the	
  1970’s,	
  CFE	
  undertook	
  an	
  extensive	
  national	
  survey	
  to	
  identify	
  viable	
  resources	
  for	
  
exploitation.	
  A	
  number	
  of	
  sites	
  were	
  identified,	
  explored	
  and	
  some	
  developed	
  into	
  active	
  electrical	
  generation	
  
sites.	
  Generation	
  is	
  currently	
  occurring	
  at	
  four	
  sites:	
  Cerro	
  Prieto	
  in	
  Baja	
  California	
  has	
  an	
  installed	
  capacity	
  of	
  
720	
  MW	
  and	
  is	
  the	
  third	
  largest	
  geothermal	
  electrical	
  generation	
  facility	
  in	
  the	
  world;	
  	
  Los	
  Azufres	
  in	
  Michoacán	
  
has	
  capacity	
  of	
  188	
  MW,	
  and;	
  Los	
  Humeros	
  in	
  Puebla	
  and	
  Las	
  Tres	
  Vírgenes	
  in	
  Baja	
  California	
  Sur	
  have	
  capacities	
  
of	
  40	
  and	
  10	
  MW	
  respectively.	
  Geothermal	
  represents	
  just	
  over	
  2	
  percent	
  of	
  Mexico’s	
  installed	
  electricity	
  
generation	
  capacity.	
  	
  

New	
  geothermal	
  projects	
  are	
  identified	
  in	
  the	
  PNI	
  at	
  two	
  locations,	
  at	
  Los	
  Azufres	
  and	
  at	
  Los	
  Cerritos	
  in	
  Jalisco.	
  	
  
The	
  first	
  of	
  two	
  planned	
  phases	
  is	
  already	
  underway	
  to	
  expand	
  capacity	
  at	
  Los	
  Azufres	
  by	
  53	
  MW.	
  	
  Los	
  Cerritos	
  is	
  
not	
  yet	
  begun	
  at	
  the	
  time	
  of	
  this	
  writing,	
  and	
  is	
  located	
  17	
  kilometers	
  west	
  of	
  Guadalajara,	
  Mexico’s	
  second	
  
largest	
  city.	
  This	
  site	
  was	
  first	
  developed	
  in	
  the	
  1980’s,	
  with	
  the	
  intent	
  to	
  meet	
  growing	
  regional	
  demand	
  for	
  
power	
  and	
  to	
  diversify	
  the	
  local	
  power	
  mix	
  with	
  a	
  new	
  clean	
  energy	
  source.	
  CFE	
  established	
  access	
  roads	
  and	
  
basic	
  infrastructure,	
  conducted	
  geotechnical	
  analyses,	
  and	
  drilled	
  a	
  number	
  of	
  wells.	
  The	
  geothermal	
  fluid	
  
reservoirs	
  at	
  Los	
  Cerritos	
  are	
  found	
  between	
  5,000	
  and	
  10,000	
  feet	
  in	
  depth,	
  with	
  a	
  water	
  to	
  steam	
  ratio	
  of	
  2	
  to	
  
1.	
  The	
  area	
  was	
  determined	
  to	
  have	
  the	
  capability	
  to	
  support	
  at	
  least	
  75	
  MW	
  of	
  generation	
  capacity,	
  a	
  finding	
  
supported	
  by	
  the	
  Japan	
  International	
  Cooperation	
  Agency	
  which	
  participated	
  in	
  aspects	
  of	
  the	
  development	
  
studies.	
  The	
  facility	
  was	
  mothballed	
  in	
  1989	
  due	
  to	
  budgetary	
  restrictions	
  and	
  environmental	
  impact	
  concerns.	
  	
  

The	
  goal	
  of	
  the	
  government’s	
  new	
  project	
  is	
  threefold:	
  1.)	
  reactivate	
  the	
  facility	
  and	
  conduct	
  further	
  resource	
  
exploration	
  and	
  analyses,	
  2.)	
  provide	
  a	
  connection	
  to	
  the	
  national	
  electrical	
  grid	
  in	
  the	
  vicinity	
  of	
  Guadalajara,	
  
and	
  3.)	
  establish	
  an	
  initial	
  operational	
  generating	
  capacity	
  of	
  25	
  MW.	
  	
  

The	
  site	
  has	
  12	
  wells	
  drilled	
  and	
  some	
  associated	
  equipment	
  and	
  infrastructure	
  in	
  place.	
  This	
  infrastructure	
  will	
  
be	
  evaluated	
  for	
  viability.	
  The	
  project	
  site	
  will	
  be	
  expanded	
  by	
  50	
  percent	
  to	
  7	
  acres.	
  Exploration	
  and	
  
refurbishment	
  works	
  will	
  include	
  drilling	
  of	
  seven	
  exploratory	
  wells,	
  4	
  production	
  wells,	
  3	
  injection	
  wells,	
  and	
  
repair	
  of	
  3	
  existing	
  wells.	
  The	
  drilling	
  and	
  infrastructure	
  evaluation	
  activities	
  will	
  be	
  accompanied	
  by	
  various	
  
studies	
  of	
  the	
  area’s	
  geology	
  and	
  geochemistry	
  of	
  the	
  wells,	
  and	
  measurement	
  of	
  the	
  thermodynamic	
  behavior	
  
of	
  the	
  wells	
  and	
  the	
  geothermal	
  activity	
  in	
  the	
  area.	
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Figure	
  82:	
  Overview	
  of	
  the	
  Cerritos	
  Colorados	
  Geothermal	
  Energy	
  Project	
  

The	
  69	
  kV	
  subtransmission	
  line	
  extending	
  9	
  miles	
  from	
  the	
  generation	
  site	
  to	
  connect	
  with	
  the	
  Guadalajara	
  I	
  –	
  El	
  
Sol	
  transmission	
  line.	
  This	
  will	
  be	
  a	
  795	
  KCM	
  aluminum	
  conductor	
  steel	
  reinforced	
  cable	
  with	
  a	
  fiber	
  optic	
  guard	
  
cable.	
  Electricity	
  from	
  this	
  facility	
  would	
  be	
  destined	
  for	
  the	
  public	
  market.	
  The	
  State	
  of	
  Jalisco	
  is	
  currently	
  a	
  
heavy	
  net	
  importer	
  of	
  electricity	
  from	
  adjacent	
  states,	
  which	
  imposes	
  a	
  cost	
  in	
  the	
  form	
  of	
  long	
  distance	
  
transmission	
  losses.	
  Accordingly,	
  development	
  of	
  this	
  project	
  will	
  support	
  an	
  overall	
  improvement	
  in	
  efficiency	
  
for	
  the	
  national	
  system.	
  	
  

	
  

Figure	
  83:	
  Example	
  of	
  a	
  Geothermal	
  Well	
  Cap/Separator	
  Structure	
  

The	
  proposed	
  generation	
  technology	
  is	
  modular	
  condensation	
  units.	
  Approximately	
  25	
  MW	
  would	
  be	
  created	
  in	
  
the	
  first	
  phase,	
  with	
  a	
  future	
  second	
  phase	
  bringing	
  the	
  facility	
  to	
  its	
  full	
  75	
  MW	
  capacity.	
  At	
  this	
  full	
  capacity	
  the	
  
facility	
  would	
  have	
  the	
  ability	
  to	
  meet	
  over	
  6	
  percent	
  of	
  the	
  present	
  electricity	
  demand	
  in	
  Guadalajara.	
  The	
  
phase	
  1	
  infrastructure	
  will	
  include	
  1.5	
  miles	
  worth	
  of	
  steam	
  piping	
  leading	
  from	
  the	
  wells	
  to	
  the	
  generation	
  
equipment,	
  more	
  than	
  2	
  miles	
  of	
  polypropylene	
  piping	
  to	
  carry	
  the	
  wastewater	
  for	
  re-­‐injection,	
  pumping	
  
equipment,	
  and	
  a	
  wastewater	
  treatment	
  unit.	
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The	
  25	
  MW	
  generation	
  equipment	
  at	
  Los	
  Cerritos	
  is	
  expected	
  to	
  cost	
  USD	
  $36	
  million	
  and	
  the	
  transmission	
  line	
  
another	
  USD	
  $5.5	
  million.	
  Total	
  investment	
  projected	
  by	
  the	
  PNI	
  is	
  USD	
  $43.2	
  million.	
  	
  

JICA’s	
  involvement	
  in	
  studies	
  for	
  this	
  project	
  indicates	
  potential	
  for	
  Japanese	
  content	
  requirements,	
  particularly	
  
if	
  JICA	
  financing	
  is	
  to	
  be	
  used	
  in	
  implementation	
  of	
  the	
  new	
  generation	
  capacity.	
  Some	
  potential	
  could	
  exist	
  for	
  
U.S.	
  suppliers	
  in	
  certain	
  aspects	
  of	
  the	
  development	
  of	
  Los	
  Cerritos.	
  France’s	
  Alstom	
  and	
  Japan’s	
  Mitsubishi	
  are	
  
both	
  active,	
  established	
  participants	
  in	
  this	
  market	
  in	
  Mexico,	
  and	
  many	
  experienced	
  local	
  companies	
  provide	
  
high	
  quality	
  goods	
  and	
  services	
  suitable	
  for	
  a	
  project	
  of	
  this	
  type.	
  CFE	
  is	
  the	
  entity	
  responsible	
  for	
  development	
  
of	
  the	
  Los	
  Cerritos	
  projects.	
  	
  

	
  

Figure	
  84:	
  Geothermal	
  Exploration	
  Areas	
  in	
  Mexico	
  

Geothermal	
  energy	
  exploitation	
  continues	
  to	
  be	
  a	
  priority	
  for	
  Mexico	
  and	
  exploration	
  continues	
  at	
  numerous	
  
sites	
  around	
  the	
  country.	
  Besides	
  Cerritos	
  Colorados	
  CFE	
  has	
  promising	
  exploration	
  activity	
  underway	
  at	
  the	
  
locations	
  of	
  the	
  El	
  Chichonal	
  Volcano	
  in	
  Chiapas,	
  Cuitzeo	
  Lake	
  in	
  Michoacán	
  and	
  Acoculco	
  in	
  Puebla,	
  indicating	
  
that	
  substantial	
  future	
  potential	
  exists	
  in	
  this	
  market.	
  	
  

Project	
  Contacts	
  

Project	
  Sponsor(s)	
   U.S.	
  Trade	
  and	
  Development	
  Agency	
   U.S.	
  Commercial	
  Service	
  Mexico	
  

Ms.	
  Magaly	
  Flores	
  Armenta	
  
CFE	
  
Division	
  of	
  Geothermal	
  Projects	
  
Tel.	
  +52	
  (55)	
  443	
  322	
  7089	
  
magaly.flores@cfe.gob.mx	
  

Mr.	
  Keith	
  Eischeid	
  
Country	
  Manager	
  for	
  Mexico	
  and	
  
Central	
  America	
  
Tel.	
  +1-­‐703-­‐875-­‐4357	
  
KEischeid@ustda.gov	
  

Ms.	
  Karen	
  Allen	
  
Commercial	
  Officer	
  
+52	
  (55)	
  5080-­‐2195	
  
Karen.Allen@trade.gov	
  	
  
	
  
Mr.	
  Francisco	
  Ceron	
  
Commercial	
  Spec.	
  Energy	
  &	
  Water	
  
+52	
  (55)	
  5080-­‐2000,	
  ext.	
  5211	
  
Francisco.Ceron@trade.gov	
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Additional	
  Strategic	
  Projects	
  
	
  
• Valley	
  of	
  Mexico	
  City	
  Power	
  Projects:	
  Two	
  major	
  projects	
  are	
  outlined	
  in	
  the	
  PNI	
  for	
  construction	
  in	
  the	
  

Valley	
  of	
  Mexico.	
  A	
  new	
  combined	
  cycle	
  natural	
  gas	
  generation	
  plant,	
  Valle	
  de	
  Mexico	
  II,	
  will	
  be	
  constructed	
  
with	
  an	
  installed	
  capacity	
  of	
  601	
  MW.	
  This	
  is	
  to	
  be	
  constructed	
  beginning	
  in	
  the	
  fourth	
  quarter	
  of	
  2014	
  and	
  
enter	
  operations	
  in	
  the	
  second	
  quarter	
  of	
  2017.	
  Total	
  investment	
  associated	
  with	
  this	
  plant	
  is	
  estimated	
  at	
  
USD	
  $739	
  million.	
  The	
  regional	
  electricity	
  distribution	
  network	
  will	
  also	
  be	
  upgraded.	
  Phase	
  I	
  of	
  this	
  project	
  
is	
  nearing	
  completion,	
  having	
  constructed	
  10	
  substations	
  and	
  six	
  transmission	
  lines	
  through	
  the	
  State	
  of	
  
Mexico	
  for	
  a	
  total	
  investment	
  of	
  USD	
  $176	
  million.	
  The	
  second	
  phase	
  of	
  this	
  project,	
  to	
  occur	
  between	
  2014	
  
and	
  2015,	
  will	
  construct	
  an	
  additional	
  10	
  substation	
  and	
  4	
  transmission	
  lines,	
  with	
  investment	
  of	
  an	
  
additional	
  USD	
  $176	
  million.	
  Total	
  investment	
  for	
  this	
  program	
  is	
  to	
  exceed	
  USD	
  $1	
  billion.	
  	
  

• Combined	
  Cycle	
  Norte	
  III:	
  This	
  project	
  will	
  be	
  built	
  19	
  miles	
  south	
  of	
  Ciudad	
  Juarez	
  in	
  Chihuahua	
  at	
  a	
  site	
  
called	
  Samalayuca	
  Sur.	
  This	
  will	
  be	
  a	
  combined	
  cycle	
  natural	
  gas	
  burning	
  thermoelectric	
  power	
  plant.	
  It	
  will	
  
be	
  developed	
  under	
  an	
  IPP	
  scheme	
  and	
  bidders	
  may	
  offer	
  configurations	
  of	
  one	
  or	
  two	
  modules	
  of	
  gas	
  and	
  
steam	
  turbines	
  to	
  achieve	
  the	
  installed	
  net	
  capacity	
  of	
  788	
  MW.	
  Bidders	
  will	
  be	
  responsible	
  for	
  providing	
  the	
  
engineering,	
  all	
  equipment,	
  materials,	
  replacement	
  parts,	
  and	
  special	
  tools,	
  testing,	
  commissioning	
  and	
  
constructing	
  the	
  substation	
  facility.	
  CFE	
  will	
  provide	
  the	
  natural	
  gas	
  supply.	
  Construction	
  is	
  expected	
  to	
  take	
  
35	
  months.	
  Tenders	
  are	
  underway	
  as	
  of	
  the	
  fourth	
  quarter	
  of	
  2014,	
  with	
  awards	
  projected	
  for	
  early	
  2015.	
  
The	
  total	
  investment	
  in	
  this	
  facility	
  is	
  expected	
  to	
  exceed	
  USD	
  $983	
  million.	
  	
  

• Combined	
  Cycle	
  Norte	
  IV:	
  This	
  project	
  will	
  construct	
  a	
  combined	
  cycle	
  natural	
  gas	
  power	
  plant,	
  with	
  990	
  
MW	
  of	
  net	
  capacity	
  to	
  be	
  located	
  in	
  the	
  State	
  of	
  Chihuahua	
  between	
  the	
  cities	
  of	
  Delicias	
  and	
  Chihuahua.	
  
The	
  pre-­‐investment	
  studies	
  for	
  this	
  project	
  began	
  in	
  2013	
  and	
  should	
  conclude	
  in	
  2015.	
  The	
  scope	
  will	
  
include	
  the	
  substation	
  and	
  connections	
  to	
  the	
  natural	
  gas	
  pipeline	
  network.	
  Tenders	
  are	
  expected	
  in	
  late	
  
2015	
  with	
  operations	
  commencing	
  in	
  2018.	
  The	
  total	
  projected	
  investment	
  is	
  expected	
  to	
  exceed	
  USD	
  $943	
  
million.	
  The	
  supervisor	
  of	
  the	
  study	
  activities	
  is	
  Rafael	
  Narváez	
  Ávila	
  of	
  CFE,	
  tel.	
  +52	
  (55)	
  294400	
  E-­‐80149,	
  or	
  
by	
  email	
  at	
  	
  rafael.narvaez01@cfe.gob.mx	
  .	
  	
  

• Small	
  Photovoltaic	
  Projects:	
  Mexico	
  has	
  only	
  recently	
  added	
  a	
  small	
  amount	
  of	
  photovoltaic	
  generation	
  to	
  
its	
  power	
  mix,	
  accounting	
  for	
  one	
  megawatt	
  each	
  for	
  public	
  service	
  and	
  self-­‐supply	
  as	
  of	
  2012.	
  CFE	
  budgeted	
  
USD	
  $5.7	
  million	
  for	
  a	
  range	
  of	
  feasibility	
  studies	
  on	
  solar	
  project	
  options	
  around	
  the	
  country,	
  scheduled	
  for	
  
completion	
  by	
  the	
  end	
  of	
  2014.	
  The	
  PNI	
  currently	
  identifies	
  13	
  discrete	
  30MW	
  projects:	
  1	
  in	
  Baja	
  California	
  
Sur,	
  2	
  in	
  Chihuahua,	
  3	
  in	
  Durango,	
  1	
  each	
  in	
  Guanajuato	
  and	
  Quintana	
  Roo	
  and	
  5	
  in	
  Sonora.	
  Each	
  is	
  
estimated	
  at	
  USD	
  $46.7	
  million,	
  for	
  a	
  total	
  projected	
  investment	
  of	
  USD	
  $876	
  million.	
  Interested	
  parties	
  may	
  
contact	
  Roberto	
  Cadenas	
  Tovar	
  of	
  CFE’s	
  Renewable	
  Energy	
  Projects	
  Group	
  at	
  roberto.cadenas@cfe.gob.mx	
  
or	
  by	
  telephone	
  to	
  +52	
  (55)	
  443-­‐322-­‐7006.	
  	
  

• Las	
  Cruces	
  Hydropower	
  Generation	
  Station:	
  This	
  project	
   is	
  to	
  be	
   located	
  in	
  Nayarit,	
  65	
  miles	
  north	
  of	
  the	
  
city	
  of	
  Tepic,	
  east	
  of	
  the	
  municipality	
  of	
  Rosamorada.	
  The	
  project	
  will	
  entail	
  several	
  components.	
  	
  

o A	
  temporary	
  diversion	
  tunnel	
  will	
  divert	
  the	
  waters	
  of	
  the	
  Rio	
  San	
  Pedro	
  during	
  construction.	
  	
  
o A	
  606	
  foot	
  dam	
  will	
  be	
  constructed	
  to	
  create	
  the	
  new	
  reservoir.	
  	
  
o The	
  generation	
  station	
  will	
  be	
  constructed	
  on	
  the	
  left	
  bank	
  of	
  the	
  river,	
  to	
  be	
  equipped	
  with	
  three	
  

Francis	
  type	
  generation	
  units	
  of	
  80	
  MW	
  each.	
  	
  
o An	
  adjacent	
  substation	
  will	
  be	
  part	
  of	
  the	
  project.	
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Besides	
  provision	
  of	
  electricity,	
  this	
  structure	
  will	
  also	
  serve	
  to	
  control	
  frequent	
  flooding	
  that	
  impacts	
  local	
  
communities	
   and	
   agricultural	
   resources.	
   CFE	
   programmed	
   USD	
   $7.9	
   million	
   for	
   feasibility	
   and	
   technical	
  
studies	
  to	
  be	
  completed	
  by	
  the	
  end	
  of	
  2014	
  for	
  this	
  project.	
  Total	
  expected	
  investment	
  is	
  USD	
  $781	
  million.	
  
The	
  pro-­‐forma	
  breakdown	
  into	
  components	
  by	
  cost	
  is	
  provided	
  in	
  the	
  accompanying	
  table.	
  The	
  responsible	
  
point	
   of	
   contact	
   at	
   CFE	
   for	
   the	
   technical	
   and	
   feasibility	
   studies	
   is	
  Mr.	
   Rafael	
   Narvaez	
   Avila,	
   Subdirector,	
  
telephone:	
  +52	
  (55)	
  29-­‐4400	
  ext.	
  80149,	
  or	
  by	
  email	
  at	
  rafael.narvaez01@cfe.gob.mx	
  	
  

	
  

Table	
  45:	
  Las	
  Cruces,	
  Nayarit,	
  Hydropower	
  Generation	
  Station	
  Cost	
  Breakdown	
  

• Mexicali	
  I	
  Geothermal	
  Plant:	
  This	
  project	
  will	
  construct	
  a	
  geothermal	
  energy	
  plant	
  with	
  an	
  installed	
  capacity	
  
of	
  27	
  MW	
  in	
  Baja	
  California	
  for	
  a	
  projected	
   investment	
  of	
  USD	
  $43	
  million.	
  This	
  project	
   is	
   to	
   follow	
  on	
  to	
  
findings	
  conducted	
  during	
  feasibility	
  studies	
  and	
  exploration	
  well	
  drilling	
  performed	
  from	
  2012-­‐2015	
  in	
  the	
  
following	
  areas:	
  Tulecheck,	
  Sierra	
  Cucapah	
  and	
  the	
  ejidos	
  of	
  Nuevo	
  León	
  and	
  Saltillo.	
  The	
  point	
  of	
  contact	
  
for	
  the	
  study	
  and	
  exploration	
  activities	
  in	
  the	
  region	
  is	
  Serio	
  Miguel	
  Miranda	
  Vega	
  of	
  CFE,	
  General	
  Resident	
  
Cerro	
  Prieto,	
  telephone:	
  +52-­‐686-­‐523-­‐8101,	
  or	
  by	
  email	
  at	
  Sergio.miranda@cfe.gob.mx	
  	
  

• Chicoasén	
  II	
  Hydroelectric	
  Center:	
  This	
  project	
  will	
  construct	
  a	
  hydropower	
  generation	
  plant	
  in	
  the	
  State	
  of	
  
Chiapas	
  with	
  a	
  capacity	
  of	
  240	
  MW	
  at	
  a	
  cost	
  of	
  USD	
  $376	
  million.	
  The	
  associated	
  transmission	
  assets	
  to	
  be	
  
constructed	
  will	
  cost	
  an	
  additional	
  USD	
  $2.2	
  million,	
  for	
  a	
  total	
  investment	
  of	
  USD	
  $378.2	
  million.	
  This	
  
project	
  is	
  expected	
  to	
  enter	
  operations	
  in	
  2017.	
  	
  	
  	
  

Together,	
  all	
  the	
  electricity	
  sector	
  projects	
  identified	
  to	
  this	
  point	
  in	
  this	
  section	
  3.4.1	
  cover	
  USD	
  $17	
  billion	
  out	
  
of	
  the	
  USD	
  $28	
  billion	
  in	
  projects	
  included	
  in	
  the	
  PNI.	
  	
  

Landfill	
  Biogas	
  
SENER	
  estimates	
  the	
  country	
  has	
  a	
  national	
  potential	
  to	
  generate	
  over	
  650	
  megawatts	
  of	
  electricity	
  from	
  landfill	
  
biogas	
  in	
  the	
  long	
  term.	
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Figure	
  85:	
  Mexican	
  States	
  with	
  Highest	
  Potential	
  for	
  Landfill	
  Biogas	
  Generation	
  

Currently,	
  Mexico’s	
  installed	
  capacity	
  for	
  electricity	
  generation	
  from	
  landfill	
  biogas	
  is	
  28.2	
  megawatts	
  through	
  4	
  
generation	
  sites	
  (out	
  of	
  a	
  national	
  installed	
  generation	
  capacity	
  of	
  63,745	
  MW	
  from	
  all	
  sources,	
  public	
  and	
  
private).	
  An	
  additional	
  6	
  generation	
  sites	
  represent	
  an	
  installed	
  capacity	
  of	
  15.5	
  MW	
  produced	
  through	
  sewer	
  
sludge,	
  farm	
  waste	
  and	
  industrial	
  wastes.	
  Specific	
  biogas	
  projects	
  included	
  in	
  the	
  national	
  inventory	
  of	
  
renewable	
  energy	
  include	
  the	
  following	
  plants	
  (this	
  tally	
  includes	
  multiple	
  types	
  of	
  biogas	
  plants	
  including	
  
landfill	
  and	
  industrial	
  plants):	
  

	
  

Table	
  46:	
  Biogas	
  Generation	
  Facilities	
  and	
  Installed	
  Capacity	
  

Since	
  the	
  passage	
  of	
  the	
  law	
  for	
  the	
  Development	
  of	
  Renewable	
  Energy	
  in	
  2008	
  and	
  2011,	
  only	
  1.1	
  percent	
  of	
  
the	
  permits	
  granted	
  by	
  CFE	
  have	
  been	
  for	
  biogas	
  projects.	
  The	
  bulk	
  of	
  activity	
  in	
  the	
  renewable	
  electricity	
  sector	
  
to	
  date	
  has	
  been	
  for	
  wind	
  (76.1	
  percent	
  of	
  renewable	
  authorizations),	
  followed	
  by	
  biomass	
  (14.4	
  percent).	
  It	
  is	
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important	
  to	
  note	
  that	
  the	
  law	
  sets	
  aggressive	
  objectives	
  for	
  the	
  country	
  as	
  a	
  whole	
  in	
  shifting	
  over	
  time	
  to	
  a	
  
higher	
  percentage	
  of	
  renewable	
  generation	
  in	
  its	
  power	
  mix.	
  Fossil	
  fuels	
  will	
  be	
  limited	
  to	
  65	
  percent	
  of	
  
generation	
  by	
  2024,	
  60	
  percent	
  in	
  2035	
  and	
  50	
  percent	
  by	
  2050.	
  A	
  separate	
  law,	
  the	
  General	
  Law	
  on	
  Climate	
  
Change,	
  sets	
  a	
  goal	
  of	
  35	
  percent	
  of	
  generation	
  from	
  clean	
  energy	
  by	
  2024.	
  As	
  the	
  current	
  generation	
  mix	
  is	
  only	
  
24.39	
  percent	
  from	
  renewables,	
  there	
  will	
  be	
  significant	
  pressure	
  to	
  increase	
  the	
  development	
  of	
  renewals.	
  The	
  
pressure	
  to	
  develop	
  the	
  solid	
  waste	
  sector	
  also	
  supports	
  the	
  development	
  of	
  biogas	
  components	
  as	
  landfills	
  are	
  
modernized	
  and	
  brand	
  new	
  facilities	
  are	
  constructed.	
  The	
  SCT	
  has	
  included	
  a	
  biogas	
  power	
  generation	
  plant	
  in	
  
its	
  plan	
  for	
  the	
  Mexico	
  City	
  Airport	
  megaproject,	
  a	
  proposal	
  that	
  would	
  tap	
  into	
  the	
  60	
  million	
  tons	
  of	
  trash	
  
decomposing	
  in	
  the	
  nearby	
  -­‐	
  now	
  closed	
  -­‐	
  Bordo	
  Poniente	
  Landfill	
  site.	
  This	
  component	
  will	
  support	
  the	
  effort	
  to	
  
secure	
  a	
  LEED	
  Platinum	
  certification	
  for	
  the	
  new	
  airport,	
  and	
  SCT	
  estimates	
  resources	
  exist	
  to	
  provide	
  as	
  much	
  
as	
  242	
  gigawatts	
  of	
  electricity,	
  while	
  reducing	
  the	
  impact	
  of	
  trash	
  decomposition	
  odors	
  on	
  adjacent	
  
communities.	
  	
  	
  	
  

The	
  market	
  for	
  environmental	
  technologies	
  in	
  Mexico	
  is	
  competitive,	
  with	
  offerings	
  from	
  European	
  and	
  Asian	
  
suppliers	
  in	
  the	
  market	
  for	
  all	
  of	
  the	
  categories	
  of	
  items	
  described.	
  There	
  is	
  a	
  growing,	
  sophisticated	
  group	
  of	
  
Mexican	
  companies	
  –	
  solid	
  waste	
  collection	
  and	
  facility	
  contractors	
  and	
  concessionaires	
  -­‐	
  that	
  are	
  interested	
  in	
  
integrating	
  overseas	
  technologies	
  into	
  their	
  offerings.	
  	
  

The	
  government	
  has	
  also	
  set	
  specific	
  goals	
  for	
  the	
  production	
  of	
  energy	
  from	
  renewable	
  sources,	
  which	
  include	
  
biomass	
  and	
  biogas.	
  For	
  new	
  generation	
  projects	
  the	
  percentage	
  of	
  installed	
  capacity	
  from	
  renewable	
  energy	
  
should	
  increase	
  from	
  25.32	
  percent	
  in	
  2012	
  to	
  32.8	
  percent	
  by	
  2018.	
  For	
  the	
  installed	
  capacity	
  in	
  the	
  system	
  the	
  
percentage	
  of	
  electricity	
  generated	
  from	
  renewables	
  should	
  rise	
  from	
  14.78	
  percent	
  to	
  24.9	
  percent	
  by	
  2018.	
  
Installed	
  capacity	
  from	
  biomass/gas	
  should	
  rise	
  from	
  357	
  MW	
  to	
  785	
  MW	
  by	
  2018,	
  with	
  production	
  levels	
  rising	
  
from	
  973.8	
  GWh/year	
  to	
  2,142	
  GWh/year.	
  	
  

Project	
  Contacts	
  
Individual	
  contacts	
  at	
  Mexican	
  agencies	
  have	
  been	
  provided	
  for	
  the	
  projects	
  profiled,	
  when	
  available.	
  Interested	
  
parties	
  may	
  also	
  contact	
  the	
  following	
  U.S.	
  agency	
  officials	
  for	
  more	
  information	
  on	
  electricity	
  sector	
  projects	
  in	
  
Mexico.	
  	
  

U.S.	
  Trade	
  and	
  Development	
  Agency	
   U.S.	
  Commercial	
  Service	
  Mexico	
  

Mr.	
  Keith	
  Eischeid	
  
Country	
  Manager	
  for	
  Mexico	
  and	
  
Central	
  America	
  
Tel.	
  +1-­‐703-­‐875-­‐4357	
  
KEischeid@ustda.gov	
  	
  

Ms.	
  Karen	
  Allen	
  
Commercial	
  Officer	
  
+52	
  (55)	
  5080-­‐2195	
  
Karen.Allen@trade.gov	
  
Diego.Gattesco@trade.gov	
  
	
  
Ms.	
  Claudia	
  Salgado	
  
Commercial	
  Specialist,	
  Electricity	
  
Infrastructure	
  Systems	
  
+52	
  (55)	
  5080-­‐2000	
  ext.	
  5224	
  
claudia.salgado@trade.gov	
  
	
  
Mr.	
  Miguel	
  Vazquez	
  
Commercial	
  Specialist,	
  Renewable	
  
Energy	
  
+52	
  (55)	
  5140-­‐2643	
  

Ms.	
  Sarah	
  Cook	
  
Commercial	
  Officer	
  
Tel.	
  +52	
  (55)	
  5140-­‐2631	
  
Sarah.Cook@trade.gov	
  	
  
	
  
Ms.	
  Teresa	
  Verthein	
  
Commercial	
  Specialist,	
  Smart	
  Grid	
  and	
  
Information	
  Systems	
  
+52	
  (55)	
  5080-­‐2000	
  ext.	
  5228	
  
Teresa.Verthein@trade.gov	
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Miguel.Vazquez@trade.gov	
  


