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7.1 Introduction

FIGURE 1:
MAP OF PERU
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Peru is the third largest country in South America - locat-
ed south of the equator on the Paci ¢ coast neighboured
by Ecuador and Columbia in the north, Brazil to the east

time.  ose natural preconditions are suited well for
making use of Renewable Energy Sources (RES) such as
wind along the coast line, hydropower in the Andes and
solar where suitable. Hence Peru shows a varied potential
for using RES to cover its energy needs.

Peru is a democratic republic in which the President is
head of state and government. e country is divided
into 25 administrative regions. e Peruvian population
of about 28 million people is multi-ethnic; almost half
of the people are indigenous followed by the group of
the mestizos (mixed Indian and European people). e
0 cial languages are Spanish and uechua, although a
signi cant number of Peruvians also speak other indi-
genous tongues.

Table 1 shows show basic economic, geographic and de-
mographic country data.

e main economic activities of Peru include agriculture,
shing, mining, and manufacturing of textiles. In recent
years the GDP has been rising steadily. Economic growth

TABLE 1:

COUNTRY STATISTICS PERU 2008*

Area Population GDP GDP/capita Export Import Currency
1285 216kmt 28.6 Mio. 86 754 Mio. 3033 /capita 20919 Mio. 21027 Mio. 1PEN=0.23

Source: IMF 2009 and ACN 2009 converted with reference exchange rates of the European Central Bank

and Bolivia and Chile in the south. It is geographically
divided into three distinctive areas which vary from the
arid plains on the Paci c coast in the west, the Andean
Mountains towards the east and the tropical rainforests
of the Amazon Basin in the north east. e climate var-
ies accordingly and is in uenced by the Andes and the
Humboldt Current which runs south to north along the
2 400km of coast line.  erefore the coast shows mod-
erate temperatures, low precipitation, and high humid-
ity; towards the mountains temperature and humidity
diminish with altitude. Rain is frequent during summer-

rates continued to rise each year to almost 10% in 2008
when Peru had a GDP of almost 87 billion Euros. Table
2 on the next page shows the development of the GDP
and the respective growth rates since 2000. Although
the economy has developed well, the poverty rate! is still
high. However, poverty has been declining continuously
over the recent years from almost 50% in 2004 to 36 %
in 2008.

L Rate of people living with less than 600 Euros per year
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TABLE 2:
GDP PERU 2000 - 2008

2000 2001 2002 2003 2004 2005 2006 2007 2008

GDP Billions

. Peruvian Soles 186.1 189.2 199.7 213.4 237.9 261.7 302.3 335.7 373.0
(current prices)

(PEN)

coP Billions
(current Euro 57.7 60.2 60.1 54.2 56.0 63.8 73.5 78.4 86.8
prices)
GDP growth
(constant 2.9% 0.2% 5.0% 4.0% 5.0% 6.8% 7.7% 8.9% 9.8%
prices)
Source: IMF 2009

Although due to the nancial crisis growth is slowing
down in 2009, it is still predicted to be about 3.4 %. Pe-
ruvian nancial indicators are also performing well and
security of investments is guaranteed. According to the
World Bank the country shows overall strong macro-eco-
nomic indicators and fairly sound economic and social
policy management.  erefore it isstated that it seems ro-
bust enough to withstand the in uence of the economic
crisis and recover fairly quickly.?
Until 2007 Peru showed a positive trade balance, but in
2008 imports surpassed exports for the rst time. e
major trade partners of Peru are the United States of
America and China. e new Trade Promotion Agree-
ment (TPA) with the United States entered into force on
February 1st 2009. Peru recently concluded a trade agree-
ment with Chinaaswell.  isshould provide further sta-
bility for trade with these countries. Additionally, negoti-
ations for a trade agreement with the European Union are
currently ongoing. Regionally, Peru is associated member
of the MERCOSUR (Southern Common Market), the
Asia-Paci ¢ Economic Cooperation (APEC) forum, and
the World Trade Organization (WTQ). Furthermore, it
belongs to the Andean Community of Nations, a volun-
tary alliance of four countries which work for a sustain-
able and equitable human development in the region.
is shows that Peru is economically well integrated. Al-
though Peru is still a developing country and fairly small
alongside soaring Brazil, it shows a similar development
with good growth rates.

7.2 Energy Market

Overview Energy Market
Energy resources in Peru are abundant and very diverse
ranging from hydropower to oil and natural gas. Addi-
tionally rewood and other biomass are very important
in rural areas for domestic heating and cooking purposes.
Production of primary energy was 543 Petajoule in 2007.
e following gure shows the distribution of primary
energy production by source.

FIGURE 2:

PRODUCTION OF PRIMARY ENERGY
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As the gure 2 shows Natural Gas is the main domestic
primary energy source. However to cover the actual de-
mand of energy imports are needed. Peru is a net import-
er of energy and mainly relies on crude oil imports. Since
the total nal energy consumption has been rising from
about 460 PJ in 2000 to 519 PJ in 2007 with oil being
the dominant energy source, its imports have increased
alongside from about 130 PJ in 2000 to 233 PJ in 2007.
However, due to the rising importance of natural gas the
share of oil to cover nal energy demand is decreasing
continuously (43% in 2007 down from 58% in 2000).
Consequently, imports of crude oil are also diminishing.
Coal imports range consistently between 20 and 30 PJ
(28 PJ in 2007) since it is mainly used for electricity gen-
eration of two power plants.

e rise of natural gas as an energy source has resulted
in a recent decrease of the importance of the use of oil.

e completion of the Camisea natural gas project® in
2004 led to an increase in the use of natural gas in the
residential, industrial, and power generation sectors to
about 12% in 2007. In addition, the development of an
integrated lique ed natural gas (LNG) terminal will al-
low Peru to become an important regional exporter of
natural gasa er operations beginning in 2010.

TABLE 3:
FINAL CONSUMPTION OF ENERGY BY SECTOR IN 2007

SECTOR con- Share
sumption

Residential

! 0,
Commercial & Public 169,35 P 32,6%
Industry & Mining 162,97 PJ 31,4%
Transportation 157,62 PJ 30,4%
Farming, Cattle-Raising, Agric. o
Ind. & Fishing 18,39 PJ 3.5%
Non Energetic 10,67 PJ 2,1%
TOTAL 518,98 PJ
Source: MEM 2007 (a)

With regard to the nal energy consumption by sector,
there is a fairly even distribution with residential & com-
mercial, industry & mining, and transportation sector

accounting each for approximately 30% of energy con-
sumption. Energy consumption in the agricultural sector
and for non-energetic use is minor, as table 3 shows.

The Electricity Grid

e electrical network of Peru has a total length of about
16 000 km. It is split into the Nationwide Interconnect-
ed System (Sistema Eldctrico Interconectado Nacional
- SEIN) and four isolated networks, which account for
only 2% of the transmission grid.

FIGURE 3:
TRANSMISSION NETWORK OF PERU
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Transmission and subtransmission in Peru show voltage
levels from 220 kV down to 33 kV. e transmission grid
(220 kV and 138 kV) covers about 60 % of the electri-
city network with 5 711 km of 220 kV and 3 636 km of
138 kV.# With the growing electricity demand the high
voltage network grew by about 80 %, from 1995 to 2005
which means a yearly average growth of 6 %.
As gure 3 shows, transmission and distribution net-
works are most dense along the coast and around Lima.
e SEIN is divided into four entities from North to
South which are partly connected to each other by lines
with a limited capacity. Additionally there are four major

3 einfrastructure of the project is located in the biologically sensitive and diver-
se lower Urubamba area in the Amazon jungle. Two pipelines carry the natural gas
and natural gas liquids (NGL) across the Andes to an NGL processing plant and
marine terminal in Paracas on the Paci ¢ coast.

4 MEM 2009 (a)
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isolated networks (circles). e three closest to the SEIN
(Tarapoto  Moyabamba  Bellavista; Bagua  Jadn;
Puerto Maldonado) are to be connected to it by 2013.

ere is only one international 220 KV connection in the
North to Ecuador with a capacity of 160 MW which how-
ever is not operated continuously because of regulatory
di erences and operating issues. At the moment there are
also preliminary plans to construct interconnections to
Colombia, Brazil and Bolivia for potential importing and
to Chile for potential exporting purposes. An intercon-
nected system, however, is technically and operationally
di cult because in Bolivia and Chile the frequency is
only 50 Hz compared to 60 Hz in Peru.

e main problems of the Peruvian electricity grid were
and still are outages due to a lack in network management
and capacity as well as electricity losses. Since the mid-
nineties strong regulation and the law of electricity con-
cessions (Ley de Concesiones Eldctricas - LEC) helped
Peru tosigni cantly enhance the network conditions and
its operation. In recent years the transmission and distri-

Installed Capacity

At the end of 2008 the installed capacity in Peru was
7 158 MW of which the major part is located in the cen-
tral zone around Lima. About 85 % (almost 6 000 MW)
of this capacity is connected to the SEIN. e maximum
demand from the interconnected system rises continu-
ously reaching 4 200 MW in 2008.% Although it seems
like generation capacity is abundant compared to de-
mand, due to hydropower not being available year around
su cient generation capacity is scarce at times.
Hydropower plants account for a capacity of 3 242 MW
or 45% and thermal power plants have a capacity of
3 915 MW accounting for 55% in 2008 (see table 4).
Whereas in the nineties hydropower was the main source
for electricity generation, thermal plants caught up
around the year 2000. However, with the start of opera-
tion of the Camisea Natural Gas Project and the rising ca-
pacity for gas distribution, the electricity generation from
gas increased signi cantly. Two of these new plants are
Kallpa I and Chilca I, located in the Province of Cazete
south of Lima.

TABLE 4:
INSTALLED GENERATION CAPACITY PERU

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008
[H,\X\‘jvr]opower Plants 2857 2966 2997 3032 3056 3207 3208 3233 3242
[T,\:s\;]ma' AL 3209 2 940 2938 2937 2960 2993 3339 3796 3915
Wind turbines

IMW] 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Total [MW] 6067 5907 5936 5970 6017 6201 6548 7030 7158
Source: MEM 2008 (a)

bution losses accounted for about 8% of electricity con-
sumption down from over 20 % in the mid-nineties.

e current goals of the Electric Power Plan for 2006 to
2015 (Plan Referenc al de Electric dad 2006-2015) are
amongst others to further extend the electricity grid. s
means expanding the transmission and distribution net-
work capacity and connecting the isolated networks to
the SEIN.

ere are only two coal- red power plants (llo 1and llo 2
with 245 MW and 141.5 MW respectively), which are
located in the South of Peru. e rest of the thermal ca-
pacity (3 425.5 MW) is composed of plants red with
diesel and fuel oil, bagasse and re nery gas. ere are a
few small wind turbines, but their capacity is nationally
notsigni cant.

5 MEM 2008 (a)



PERU | 159

TABLE 5:

POWER GENERATION IN PERU 2000 - 2008

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008
[Eéf/\(;rt]'i'c market 18 327 19213 20 418 21360 22 619 23810 25613 28199 30829
?gvv\r/‘h‘ionsump“on 1595 1571 1563 1562 1647 1699 1756 1743 1798
Emfe”erat'on 19 922 20785 21981 22922 24 266 25509 27 369 29942 32627
Source: MEM 2008b: Estadistica generaci ny transmission 2007-2008

In the period between 1995 and 2007 the total installed
capacity grew on average by almost 4 %. Although growth
stagnated between 2000 and 2004, recent years showed
an increase again. Table 4 on the previous page shows
the development of the installed capacity per technology
from 2000 to 2008.

Electricity Generation

In recent years the Peruvian economy has been thriving,
with an economic growth of almost 10% in 2008.  ere-
fore the electricity demand has been rising continuously
as as table 5 illustrates

Since 2000 the average generation growth rate was about
6% with an annually increase of around 9% over the last
two years to almost 33 GWh in 2008. In 2007 hydropow-
er was the dominant electricity source with almost 50 %,
followed by natural gas with 36 %.

In 2007 the total electricity consumption in Peru
amounted to more than 26 TWh. Electricity consump-
tion in 2007 was dominated by the industrial sector with
52%. Since 2000 electricity consumption increased by
more than 64% in this sector. e electricity consump-
tion of the individual sectors of the Peruvian economy is
shown below.

Renewable Energies

e current status of renewable energy utilization in Peru
is very clear: With about 45% of the overall installed
capacity and almost half of the generated electricity, hy-
dropower is the main grid-connected and commercially

FIGURE 4:

ELECTRICITY GENERATION BY SOURCE IN 20077
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used renewable energy source at present. Nevertheless,
the electricity market still has to cope with the seasonal
availability which has become less of a problem with the
growth of the SEIN and therefore the improved genera-
tion management.

Regarding other renewable energy sources the utilization
is negligible. Until 2008 only two wind turbines were in-
stalled in Peru. In 1996 a Micon turbine of 250 KW was
mounted and in 1999 a Mitsubishi turbine of 450 KW
followed. For electricity generation by photovoltaic cells
there were 3.7 MW installed in 20047 and by today it
might be about 5 MW mainly for rural electri cation.

6 Due to transmission losses the total electricity generation of 52 393 GWh is
reduced signi cantly compared to table 5

7 RECIPES 2003
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TABLE 6:
ELECTRICITY CONSUMPTION BY SECTOR; 2000-2007 [GWH]

Sector 2000 2001 2002 2003 2004 2005 2006 2007
Industry 8375.0 9280.6 9567.6 10038.7 10813.4 11 280.7 12 136.1 13767.7
Commerce 2693.3 2762.2 3013.1 3341.1 3504.8 3767.9 4105.7 4356.8
Residential 3936.2 4044.0 4 464.9 4425.3 4720.0 5020.7 5404.4 5840.0
Others 21358 2113.2 21225 21321 2249.6 2330.9 2400.0 2.379.1
Total 17 140.4 18 200.0 19168.1 19937.2 212877 22400.2 24046.1 26343.6
Source: MEM 2009

Biomass is only used for cooking and heating purposes in
households and geothermal heat is sporadically used for
heating as well.

Except the further development of large hydro and
emerging wind power utilization (see chapter 1.6), an
increased utilization of geothermal heat and solar energy
is also planned. Two planned geothermal electric plants
in the south with an overall capacity of 200 MW have
acquired a temporary license. Funds from the Global
Environment Facility (GEF) supported by public fund-
ing recently helped to install 4 200 domestic photovoltaic
systems.

FIGURE 5:

ELECTRICITY GENERATION BY SOURCE IN 2007

Electricity Prices

e average electricity price in 2007 was 7.40 ctvo
PEN/KWh (1.7 cent /KWh).2 However, in the regu-
lated market the average price over all voltage levels was
9.09 ctvo PEN/KWh (2.1 cent /KWh) with a standard
household having to pay 11.18 ctvo PEN/KWh in 2007
(2.6 cent /KWh). In the competitive market the average
electricity price was 5.42 ctvo PEN/KWh (1.2 cent /
KwWh).?
Since the liberalization in the nineties the average price
has decreased on average by 1% per year (1995-2005),
whereas increases in recent years brought the average
price back to 1995 levels.

12

1995 1996 1997 1998 1999 2000

M regulates market H liberalized market

Source: MEM 2008

2001

2002 2003 2004 2005 2006 2007 2008*

*estimation

8 Exchange rate: 4.35 PEN per Euro
9 MEM 2007 (b)




PERU | 161

According to the Ministry of Energy and Mining the
Peruvian electricity market will need investments of at
least 2 500 million Euros until 2015 to meet the rising
demand. With massive investments in generation and
transmission, electricity prices are expected to rise in the
coming years.

Liberalization

e privatization of the electricity sector has been an
important component of the liberalization process that
began in 1992 /93. Today 67 % of the power utilities are
privately owned with the rest still remaining in control
of the state. Some utilities are partly owned by a foreign
private investor in alliance with local private investors.

e participation of private companies in the electri-
city sector varies depending on the sector. In generation,
private companies had concessions for 29 % of the total

system capacity in 2007, accounting for 64 % of the total
electricity production. e transmission system is fully
privately owned, whereas in distribution private com-
panies supply 45% of the consumers corresponding to
about 70% of electricity sales. e table below gives an
overview of the most important private and state owned
companies.

As natural monopolies, distribution and transmission
are regulated in Peru and open access to the transmission
system is enforced. Accordingly, the wholesale electri-
city market in Peru is rather competitive as the genera-
tion companies compete to supply distribution compa-
nies and large consumers.

In order to guarantee competition, there isa 15 % limit to
the market share of a company in the generation, distri-
bution and transmission businesses.  ere is also a cross-

TABLE 7:
MAJOR COMPANIES IN THE ELECTRIC MARKET

Generation [MW] Transmission [km] Distribution Clients
EDEGEL 1574 REPSA 4342 EDELNOR 1027 741
ENERSUR 907 TRANSMANTARO 603 LUZ DEL SUR 804 014
DUKEEGENOR 531 REDESUR 428 ELECTROSURMEDIO 153 539
TERMOSELVA 203 ISAPERU 392 EDECA ETE 28 093
Private KALLPA 190 ETESELVA 392 ELECTROTOCACHE 10 838
ELECTROANDES 184 ETENORTE 342 EMSEMSA 7061
EEPSA 159 CONENHUA 371 EMSEU 6517
CAHUA 92 SERSA 4812
SHOUGESA 67
ELECTROPERU 1032 HIDRANDINA 508 698
EGASA 340 ELECTROCENTRO 465 285
SAN GAB™N 129 ENOSA 299 899
State EGEMSA 106 ELECTROSURESTE 286 672
owned
EGESUR 63 SEAL 278 681
ELECTRONORTE 259 729
ELECTRO ORIENTE 161 236
ELECTROPUNO 145 455
ELECTROSUR 113961
ELECTRO UCAYALI 50 299
Source: MEM 2009 (a)
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TABLE 8:
INVESTMENT INTO RURAL ELECTRIFICATION IN MILLION US DOLLARS 2000 - 2008

Year 2000 2001 2002

2003

2004 2005 2006 2007 2008

Funding per year 53.4 45.2 17.3

43.4 39.1

45.2 34.0 89.9 97.0

Source: MEM 2008 (a)

ownership restriction, which allows a company to have a
market share of more than 5% only in one sector.
Overall, the electricity sales market is divided into two
parts: e competitive market for customers with a ca-
pacity of more than 1 MW and the regulated market of
customers below 1 MW.  is means that households and
smaller businesses are mainly served by their distribution
company and pay regulated prices whereas the larger con-
sumers such as industry can choose their supplier and x
electricity prices independently.

Due to the shortages in electricity generation and trans-
mission, industrial companies have o en chosen to gen-
erate electricity autonomously.  ere are 78 major gen-
erators producing electricity for their own consumption
such as Pluspetrol Pere (re nery) or Cemento Andino
(Cement Company) to name the largest ones.

Rural Electri cation

According to the UN Human Development Report
2007/2008 by UNDP 0 the electri cation rate in Peru
is about 72% of the population which means that still
more than a quarter of the population has no access to
electricity.  is mainly applies to the people of scarcely
populated areas and shows the need for further electri -
cation in rural areas.

In order to promote rural electri cation, the Law on Rural
Electri cation (Ley N 27744 - LeydeElectri caci nRu-
ral y de Localidades Aisladas y de Frontera) was enacted
in 2002. It clearly states the objective of fostering socio-
economic development and establishes a fund for rural
electri cation, which is administered by the General Di-
rectorate of Rural Electri cation (Direcci n General de
Electri caci n Rural - DGER), a division of the MEM.
A er the implementation of the project, management is
transferred to a public enterprise  Electric Infrastructure
Administration Enterprise (ADINELSA).

e investment in rural electri cation depends on the
available funding. However, expenditure rose consider-
ably in recent years, and was almost 100 million US Dol-
lars in 2008 (see table 8).

e funding for rural electri cation projects is cen-
tralized at the National fund for Rural Electri cation
(Fondo Nacional de Electri caci n Rural-FONER).
Besides government support, funding is also acquired
from the International Bank for Reconstruction and
Development (IBRD) and the Global Environment Fa-
cility (GEF). Between 2007 and 2009, 4 000 households
(20 000 people) were provided with grid access via the
Energising Development programme, nanced by the
Netherlands Directorate General for International Co-
operation (DGIS) and implemented by the German
Technical Cooperation (GTZ).

According to the Rural Electri cation by Renewable En-
ergy Plan the goal is to electrify about 260 000 house-
holds with PV and about 20 000 with small hydro power
by 2020.

7.3 Market Actors

Ministry of Energy and Mines of Peru

e most important entity in the energy sector is the
Ministry of Energy and Mining of Peru (Ministerio de
Energ ay Minas - MEM). MEM plans legislative initia-
tives and plans the development of the electricity sector.

e main executive body within MEM is the General
Directorate of Electricity (Direcci n General de Electri-
cidad DGE) which is assigned to promote and evaluate
the development of the electricity sector. Furthermore it
is the entity to issue the necessary concessions to the mar-

10 UNDP 2007
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ket actors. Since Rural Electri cation is still a very impor-
tant issue there is a separate General Directorate of Rural
Electri cation (Direcci n General de Electri caci n Ru-
ral - DGER) which promotes that topic, issues the funds
and is the partner for international donors. It is also re-
sponsible for small-scale renewable energy applications.
So far there is also no public entity responsible for large
scale renewable electricity generation and responsibilities
are scattered between di erent directorates of the minis-
tries of energy and environment.

Energy and Mining
Investment Supervisory Agency

e main regulatory body is the Energy and Mining In-
vestment Supervisory Agency (Organismo Supervisor de
laInversi nenEnerg ay Miner a- OSINERGMIN), for-
merly known as OSINERG. It was established in 1997 to
oversee and monitor the implementation of legal as well
as technical requirements in the electricity and hydrocar-
bon market. Additionally, it supervises the compliance
with legal and technical standards related to nature con-

FIGURE 6:

ACTORS IN THE ELECTRICITY MARKET IN PERU
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Private Investment Promotion Agency
(Proinversi n)

ere is a special Agency in Peru for promoting private
investments which is the Agencia de Promaoci n de la In-
versi n Privada (Proinversi n). It is an independent state
agency, which promotes investment by private agents to
incentivize Perus competitiveness and sustainable develop-
ment. Proinversi n supports investors by providing data,
establishing contacts, supporting with proceedings and ob-
taining permits as well as establishing local partnership.

Power Utilities

In 2007, there were 38 generators active in the market.
Five of them (Electro Pere, Edegel, Egenor, Enersur and
Termoselva) own about 70 % of the installed capacity. In
transmission, seven grid operators existed in 2007. Re-
garding electricity distribution, 22 companies delivered
electricity to the customers of which about 52% were
served by the biggest three EDELNOR, LUZ del SUR
and ELNM. For more detailed information on the mar-
ket structure and data refer to section Liberalization.
Figure 6 on the previous page shows the relations be-
tween the above named market actors within the electric-
ity sector.

7.4 Political Framework
Conditions for Energy

In 1992 the Law of Electricity Concessions (Law N
25844 - Ley de Concesiones Eldctricas - LCE) became
e ective and demanded the separation of generation,
transmission and distribution activities in the electrical
sector. It had the objective of promoting competition and
reaching higher e ciency in the electricity sector. Under
the new law, Peru privatized the majority of its electricity
sector. s law, its amendments and the corresponding
regulations also determined a new tari system and tight
monitoring of key gures.

In 2000 the Law on the Regulatory Framework on Invest-
ments in Public Services (Law N 27332 - Ley Marco de

los Organismos Reguladores de la Inversi n Privada en
los Servicios Pagblicos) came intoe ect and set the condi-
tions for further investment mainly into electricity gen-
eration and transmission. Accordingly the Law on Rural
Electri cation (Law N 27744 - Ley de Electri caci n
Rural y de Localidades Aisladas y de Frontera) regulated
the development of the electricity sector in rural and iso-
lated areas. e emphasis was placed on the generation of
renewable electricity.

In addition to the LCE in 2006 the law on the e cient
development of electricity generation (Ley N 28832 -
Ley para Asegurar el Desarrollo E ciente de la Gener-
aci n Elfctrica - LGE) was issued to promote ane cient
development of electricity generation and to foster invest-
mentsinit. e law made the construction of additional
generation plants possible through a public tender mech-
anism, whilst adapting the e ciency criteria in terms of
generation and transmission. In regard to cogeneration
and e cient use of energy, additional regulations were
adopted (D.S. N 037-2006-EM Reglamento de Cogen-
eraci nand D.S. N”053-2007-EM Reglamento de la Ley
de Promoci ndel Uso E ciente de la Energ a).

e functionality of the electricity system and networks
is ensured through the national code for electricity dis-
tribution and utilization (EI C digo Nacional de Elect-
ricidad Suministro y Utilizaci n) together with technical
norms for electricity services (Norma Tdcnica de Calidad
de Servicio El@ctrico).

e government also issued the reference plan on elec-
tricity from 2006 to 2015 (Plan Referencial de Electri-
cidad 2006 2015) which outlines the development of
the electricity sector until 2015. e main objectives are
the promotion of private investment in the energy sector,
monitoring of the energy sector and providing subsidies
to rural electri cation projects. Furthermore the Plan
targets an electri cation rate of 93% by 2015, a self-suf-

cient, diversi ed, sustainable energy supply and an im-
portant contribution of renewable energies.!* Concrete
measures and target gures are mostly still under develop-
ment, but should be nalised in 2010.

1 MEM 2005
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7.5 Framework Conditions
for Renewable Energies

Strategy and objectives for renewable energies
With a large share of hydropower electricity genera-
tion, Peru already makes use of renewable energy sources
(RES). Since the early 2000s it is emphasized that the use
of RES is vital for the Peruvian energy portfolio. Besides
the general support for new electricity generation plants,
it was agreed that additional incentives should be given
for the electricity generation from RES. However, apart
from verbal assurances little has happened so far. As com-
municated by the Ministry for Energy and Mines the gen-
eral plan is to move towards a three fold primary energy
supply composed of one third liquid fossil fuels, one third
natural gas and one third RES. In 2008 the rst step was
taken to establish measures and goals by a law to promote
RES electricity generation (see following section). How-
ever the government is still in the process of establishing
solid measures and de ning proceedings and rules.

At the moment regional RES plans are elaborated which
should lead to a national plan for Renewable Energies
(Plan Nacional de Energ as Renovables). isplanis sup-
posed to summarize the potential for utilizing RES and is
to be updated every two years. e main renewable ener-
gy sources are considered hydro and wind power, as they
have the largest potential, which is estimated to be at 58
GW for hydropower and at 22 GW for wind power.22 In
regard of small scale applications, especially photovoltaic,
plans are formulated in the framework of rural electri ca-
tion and the objective is to provide 280 000 households
with renewable energy systems before 2020.

Legal Conditions and Support

Schemes for renewable energies

To support the utilization of renewable energies in 2006,
a law on tax exemption for RES (Ley N” 28876 - Ley que
ampl a los alcances del r@gimen de recuperac on antici-
pada del impuesto general a las ventas a las empresas de
generaci n hidroel@ctrica) exempted the sales from RES
generation from the value added tax. In 2008 Legislative

Decree N 1058 on the promotion of electricity gen-
eration from renewable energy sources (D. L. N” 1058 -
Promoci n de la inversi n en la actividad de generaci n
el@ctrica con recursos h dricos y con otros recursos reno-
vables) provided additional incentives, inter alia by allow-
ing an accelerated depreciation of up to 20 % annually.

A direct promotion to raise the share of RES was intro-
duced in 2008 with legislative decree N” 1002 (D.L. N”
1002 - Ley de Promoci n de la Inversi n para la Gener-
aci nde Electricidad con el uso de Energ as Renovables)
and the corresponding regulation (D. S. N” 050-2008-
EM). e principal incentives given for electricity gen-
eration from biomass, wind, solar, geothermal and tidal
energy sources as well as hydropower up to 20 MW are
the following:.
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transmission and distribution networks

0
a fixed percentage of Peruvian electricity consumption
(at least 5% for the first period between 2008-2012).
This share is to be adapted every five years.

O A
generation and competitive energy generation will be
covered by a higher price that will be set by OSINERG.

Law N 1002 is complemented by a framework law for
Private Investment Growth and Regulations of the Pri-
vate Investment Guarantee Systems as well as a law on
the promotion of investment into generation of hydro
power and other renewables (D.L. N” 1058 Ley que
promueve la Inversi n en la Actividad de Generaci n
Eldctrica con Recursos H dricos y con otros Recursos
Renovables).

ese regulatory changes could have asigni cantimpact
on electricity generation from RES, however there are
still key regulations missing (e.g. on how the tendering
process works). Furthermore the technical details for
network connection and RES generation management
still have to be established. An additional barrier for the

12 MEM 2009 (b)
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expansion of grid-connected renewable energies are the
scattered responsibilities between di erent directorates
of the ministries of energy and environment.

Another objective of the Peruvian Government is the
promotion of biofuels in the markets of domestic heat-
ing, transport and exports.  erefore, a law was enacted

in 2008 (Ley de Promoci n del Mercado de Biocombus-
tibles), providing for the establishment of mandatory
shares of ethanol and biodiesel in transport fuels. It is
accompanied by a programme to improve the frame-
work conditions and promote investments in biofuels
production.

Clean Development Mechanism
According to the CDM Investment Climate Index
(CDM-ICI) of the DEG, the German development -
nance institution, Peru ranks in eighth place. It scores
83.6 points out of a possible hundred, which means there
are good framework conditions for the development of
CDM projects. 13
e newly established Ministry of Environment (Minis-
terio del Ambiente - MINAM) was chosen to host the
Designated Nation Authority (DNA) in October 2008.
ere, the Director on Climate Change and a designated
Ad-hoc Committee (Comitd Ad-hoc) with representa-

TABLE 9:
LIST OF REGISTERED CDM PROJECTS
Emission Date of
N Title Type MWel Reductions . :
Registration
per year
1 Santa Rosa Hydro 41 13 845 tCO2 Oct 05
2 Poechos | Project Hydro 15,4 31463 tCO2 Nov 05
3 Tarucani | Hydro 49,0 153 957 tCO2 Sep 06
4 Huaycoloro land Il gas Land Il gas 57 298996 tCO2 Mar 07
capture and combustion
5 Quitaracsa | Hydro 114,4 249 463 tCO2 Apr 07
6 Peruvian Fuel-Switching Project Fossil fuel switch - 25577 tCO2 Jul 07
7 Palmas del Espino Biogas recovery Methane avoidance 17,8 26719 tCO2 Sep 07
and heat generation from ef uent
8 Ancon EcoMethane Land Il Gas Project Land Il gas n.a. 69 012 tCO2 Nov 07
9 Rehabllltan_on of the Call_ahuanca Hydro 75 18 189 tCO?2 Jan 08
hydroelectric power station
10 Caza Brava Hydroelectric Power Plant Hydro 57 21974 tCO2 Feb 08
11 La Virgen Hydroelectric Plant Hydro 64 220218 tCO2 Mar 08
Carhuaquero IV
12 Hydroelectric Power Plant Hydro 9.7 23909 €02 May 08
13 Fuel Switching and Natural . Fossil fuel switch 269851 tCO2 Nov 08
Gas Pipeline Extension, Cementos Lima
14 La Joya Hydroelectric Plant Hydro 15,0 41987 tCO2 Nov 08
15 Poechos Il hydroelectric plant project Hydro 10,0 22 771 tCO2 Nov 08
Fuel Substitution
16 by Hydro Generation, Pasto Bueno Hydro 038 5326 1C02 Nov 08
17 Cheves Hydro Power Project Hydro 168,0 393 831 tCO2 Feb 09
18 Bionersis Project Land Il gas - 11 864 tCO2 May 09
Total 1898 952 tCO2
Source: UNFCCC 2009

13 CDM-ICI 2009
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tives from companies, authorities and non-governmental
organizations are in charge of CDM activities.
As of August 2009 there are 18 CDM projects registered
with the UNFCCC which mostly are hydropower plants.
e Peruvian Ministry of Environment states that there
are about 20 CDM projects to be implemented in 2009,
and another 100 projects have been proposed. If all of the
projects were completed, this would trigger investment of
up to six billion US Dollars over the coming ve years.*

A major promoter of the establishment of CDM projects
in Peru is the Environmental Fund (ElI Fondo Nacional
del Ambiente FONAM). FONAM helps to prepare
the Project Idea Note (PIN), to formulate the Project
Design Document (PDD) and supports the project hosts
in all stages of project execution.

International donor activities
Due to fairly stable political conditions and the sustained
economic development many organizations and coun-
tries are involved in Peru as donors but also as investors.
One of the larger investors is the International Bank for
Reconstructionand Development (IBRD) (oneof vein-
stitutions of the World Bank Group). Perus 2009 IBRD
investment portfolio consists of approx. 20 projects with
atotal commitment reaching more than 1.75 billion US$.
Among the supported activities are projects promoting
rural electri cation, improving urban transport or sup-
porting environmental programs.
Regarding environmental issues the Global Environment
Facility (GEF) is one of the major donors. GEF funds
over 20 projects with a direct nancing value of more
than 40 million US Dollars, triggering a vefold co- -
nancing value. One of the most important GEF-projects
is »Photovoltaic-Based Rural Electri cation in Peru«.
e objective of the project is to assist the Government of
Peru in removing barriers to sustainable rural electri ca-
tion using photovoltaic technology in remote rural areas.
e project should demonstrate the viability of establish-
ing micro enterprises to sell, maintain and operate PV
systems, as well as create incentives for increased public

and private sector investment in photovoltaic-based rural
electri cation. e funding is four million US Dollars by
GEF and an additional 5 million US Dollars by the Peru-
vian government which resulted in over 4 200 installed
systems so far.

e European Commissions EuropeAid Cooperation
O ce also initiated a rural PV project named EURO-
SOLAR Programme. e main goal of the programme is
to foster the use of renewable energies as a driver of hu-
man development in the eighth poorest countries in Latin
America. e Programme includes the installation of
generation kits using only renewable energy sources. e
equipment consists of photovoltaic panels and, in some
cases, a back-up wind generator as well as auxiliary equip-
ment (batteries, laptops, satellite internet connection
etc.). is is conducted by the General Directorate for
Rural Electri cation of the Ministry of Energy and Mines,
whereas the EU funds 5 million Euro in addition to 1.3
million Euro from the Peruvian government. It is planned
that 130 communities will receive a generation kit.

e German Federal Ministry for Economic Coopera-
tion and Development (BMZ) is also involved in Peru,
and concentrates on three areas:

i
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and sustainable cultivation

As aresult of inter-governmental negotiations in Septem-
ber 2008, BMZ promised support of 92 Million Euros
for 2008 and 2009. 76.5 Million Euros are designated for
nancial and 15.5 Million Euros for technological coop-
eration. Additionally a further debt swap amounting to
some 48.5 million Euros was agreed in 2008. Alongside
the USA and Japan, Germany is one of the country s main
bilateral donors.
Peru is part of the Energising Development programme
nanced by the Netherlands Directorate General for In-
ternational Cooperation (DGIS) and implemented by

4 FONAM 2009 and GCEM 2009
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the German Technical Cooperation (GTZ). e pro-
gramme aims at promoting and realising sustainable ac-
cess to modern energy services in developing countries. In
Peru, more than 150 000 people were provided with ac-
cess to modern energy services between 2007 and 2009,
inter alia by connecting 4 000 households and 107 social
institutions to the electricity grid and by disseminating
more than 15000 improved cooking stoves to households
and social institutions. In a second phase (2009-2011),
a target of 500 000 people has been set.

Besides development projects, Peru attracts a lot of for-
eign investors due to the sustained economic growth and
stable conditions. In 2008 almost 17 billion US Dollars
were invested in Peru mainly by companies from Spain,
the UK and the USA. e energy sector ranks at  h
place in foreign investments amounting to 1 675 million
US Dollars.

7.6 Market potential for wind energy

Wind energy potential

Due to its geography Peru possesses abundant wind ener-
gy potential. Mainly along the coastline and the primary
mountain range there are wind speeds of 7.5 m/s and
more (at a height of 80 meters) which enable an econom-
ically viable utilization. e regions with the most abun-
dant wind energy potential are situated in the North at
the coast as well as in the Andes and around Ica south of
Lima. In the west of the Andean Mountains and towards
the Amazon basin there is hardly any wind potential. e
overall potential of onshore wind power is estimated at
77 GW in the wind atlas published at the end of 2008
(http: // dger.minem.gob.pe / AtlasEolico / atlaseolicoli-
bro/ AtlasEolicoLibro.pdf).

e technologically feasible potential for electricity gen-
erationiso cially estimated at 22 GW by MEM.  isis
based on a study for the Wind Atlas for Peru (Atlas E li-
co del Pere) issued in November 2008 which by means of
about 30 measuring stations established an overview of
the Peruvian wind power potential. Since large scale ex-

perience on the utilization of wind power is not existent
yet and precise measurements at certain project sites have
not been conducted yet, the actual values might di er.
e potential for o shore wind power along the Peruvian
coast has not been researched yet in depth.
Out of the 25 regions of Peru nine show a wind power
potential worth mentioning. e following table shows
the regions with a wind power potential of more than
1 000 MW and the respective utilizable wind power.
e table clearly shows that the highest yields are achiev-
able at the coastal regions of Piura in the Northwest and

TABLE 10: WIND POWER POTENTIAL PER REGION

Potential Utilizable
Region Wind Power Wind power
(MW) (MW)
Amazonas 1380 6
Ancash 8526 138
Arequipa 1992 1158
Cajamarca 18 360 3450
Ica 18360 9144
La Libertad 4596 282
Lambayeque 2880 564
Lima 1434 156
Piura 17 628 7554
Source: MEM 2008 (c)

Ica in the South of Lima. e third most promising re-
gion is Cajamarca in the northern Peruvian Andes.

e wind regime is best during winter with wind speeds
dropping in summer.  is seasonal variation matches well
with availability of water resources for hydro power genera-
tion that is highest in summer and low inwinter.  erefore,
if provisions for an intelligent dispatching system are made,
RES could provide a year round supply of electricity.

Framework Conditions for Wind Energy

e general instruments for the promotion of renewable
energy sources are de ned in the Law N 1002 as de-
scribed in chapter 1.5. e major elements of the law can
be summarized as follows:
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geothermal, biomass and hydro of at least 5% for the
first five years (2008-2012)
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In order to promote renewable energy generation, the
Peruvian government launched a package of measures to
encourage investments in the area. Its main features com-
prise a guaranteed internal rate of return of 12% and ac-
celerated depreciation up to 20 % per year.

In order to build awind farm a temporary license from the
Direcci n General de Energ a of the Ministry of Energy
is required, which includes the permission to conduct the
Environmental Impact Assessment (EIA), prefeasibility
studies and wind measurements. e permanent license
will only be issued on basis of an EIA. Once the EIA is ap-
proved and a permanent concession is obtained, the wind
farm can be erected.

Current Use of Wind Energy

and Project Pipeline

Regarding small scale wind power applications several
small wind turbines are in operation mainly in rural areas
for water pumping, irrigation and battery charging. e
use of wind energy for water pumping has been taking
place traditionally in the North of Peru. As far as large
scale wind installations are concerned, two turbines were
installed in the late 1990s, but there was no further devel-
opment of wind power utilization until 2007. However,
since then a rush for temporary concessions has taken
place to secure attractive potential wind farm sites add-
ing up to a total capacity of more than 10 GW. 1 Table
11 shows the number of projects with temporary licenses
per region.

e planned capacities of the wind parks range from 40
to 300 MW. It is important to emphasize that all the tem-
porary concessions obtained so far are for sites close to
the coastline because access is easier and wind turbines
can be delivered by sea vessel.

Taking into account the large number of projects and the

TABLE 11: WIND POWER PROJECTS WITH
TEMPORARY GENERATING LICENSES PER REGION

Region Numb_er of Capacity

projects [MW]
Ancash 7 1060
Arequipa 7 1010
Ica 12 1630
La Libertad 9 980
Lambayeque 1 100
Lima 4 630
Moquegua 4 620
Piura 20 3585
Tacna 3 290
Tumbes 2 200
Total 63 10 105
Source: MEM 2009 b

Note: The capacity of six projects that are situated in more than one
region has been split fty- fty.
overall capacity it is interesting to note that the govern-
ment plans the rst tender to be held for a maximum of
500 MW (for all renewable energy sources). Furthermore,
the concessions are only valid for two years; this means
that there will be erce competition for the promotional
RES contracts. Additionally, the above numbers imply
that almost half of the utilizable wind energy potential of
22 GW has already been secured by the temporary license
holders.

ere are eleven companies holding temporary conces-
sions. e company that has obtained most of them is
Ibero Peruana Inversiones (22 contracts). e other con-
cession holders are Norwind, Huayra Kallpa, Energ a
E lica, Gaz & L Energie, Generalima, Inversiones Troy,
Petrolera Monterrico, Peree Energ a Renovable, Soleol
and Sowitec Energ as Renovables de Perce. According to
the Peruvian Renewable Energy Association (Asociaci n
Peruana de Energ as Renovables - Apeger) wind energy
could amount to a total investment of over one billion
US Dollars in the medium term.
Inordertobeabletode negridconnectionandgrid inte-
gration conditions for wind energy, the COES is currently
conducting a study which will also de ne the maximum
capacity of wind power which could be connected to the

15 MEM 2009 ()
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SEIN without disrupting network operations. is s the
prerequisite for a possible tender by the government. It
is obvious that in a country with a maximum demand of
4 200MW the short term possibilities for the connection
of wind turbines to the network are limited.

A er several postponements, it is now expected that to-
wards the end of the year 2009 a tender for wind power
will be held by OSINERGMIN. In this tender only com-
panies which hold a temporary concession and which can
guarantee a certain amount of nancing are allowed to
take part. However, so far it is not clear how much ca-
pacity will be allocated to wind power concessions. e
prerequisites, as well as the terms and conditions of the
tender will still need to be addressed. It is expected that
about half of the projects with temporary concessions
will take part in the public RES tender.

Business Climate

Foreign companies are treated in the same way as Peruvi-
ans and there are no restrictions on investments, except
commercial operation should not be within 50 km from
the national borders. e Foreign Investment Promotion

FIGURE 7:

TOP 10 CONSTRAINTS TO FIRM INVESTMENT IN PERU (2006)

Law of 1991 lays clear rules and therefore ratings of Peru
for investments are good (BBB+).

Although Peru is very liberal in granting market access
to foreign investors, there are still a few obstacles which
might hinder investments. e enterprise survey of 2006
by the World Bank shows the Top 10 constraints as per-
ceived by companies investing in Peru (see gure 7).

Regarding electricity generation generally every company
can apply for a generation concession according to the
LCE. However, since the wind energy market prices are
not su cient to cover the costs, one would need to win
the RES support as outlined in Law N 1002. As stated,
renewable energy generation capacity totalling up to 5%
of the overall capacity (~500 MW), which compared to
the potential is only a fraction of the possible amount.
Although conditions are very favourable with respect to
the wind energy potential and the objectives of the gov-
ernment, many times there have been delays in promised
public information such as the wind atlas, the network
capabilities and the precise proceedings of the tender.
is has created uncertainty among many companies
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as to whether they should go ahead with their projects.
Since temporary concessions are only valid for two years
and can only be renewed once for another two years,
companies fear that if they cannot go ahead with their
plans soon they will lose their capital invested thus far.

Overall there is no experience with large scale utilization
of wind power in Peru. However, education levels are
higher than the average in Latin America according to
the UNESCO. ere are several good universities where
about one third of school graduates enrol each year, which

means there are well educated employees available. How-
ever, there is no special education regarding wind energy
but rather the conventional courses on engineering and
science.

Since there is no large scale utilization of wind power so
far there also is no local wind energy industry. Due to that
fact there are also no manufacturers, suppliers or service
providers.  ere are a few experts and consultants famil-
iar with that topic and a few local and some subsidiaries of
international companies active in project development
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7.7 Contacts and Addresses

Agencia de Promoci n de la Inversi n Privada
(Proinversi n)

(Private Investment Promotion Agency)
Paseo de la Repeblica 3361, Piso 9, San Isidro
Lima, Peru

Tel.: (+51) 1-612 12 00

Fax: (+51) 1-2212941

Internet: www.proinversion.gob.pe

Ministerio de Energ ay Minas (MEM)
(Ministry of Energy and Mining)

Av. Las Artes Sur 260 San Borja

Lima, Peru

Tel.: (+51) 1-618 87 00

Internet: www.minem.gob.pe

Organismo Supervisor de la Inversi n

en Energ ay Miner a (OSINERGMIN)

(National Regulatory Body for Energy and Mining)
Bernardo Monteagudo 222, Magdalena del Mar
Lima, Peru

Tel.: (+51) 219-34 00

Internet: www.osinerg.gob.pe

Comite de Operaci n Econ mica

Sistema Interconectado Nacional (COES)
(Committee of Economical Operation of the System)
C. Manuel Roaud y Paz Soldan 364. San Isidro,

Lima, Peru

Tel.: (+51) 1-611-8585

Internet: www.coes.org.pe

Empresa de Administracion

de Infraestructura Electrica S.A. (ADINELSA)
Av. Prolongaci n Pedro Miotta

N” 421 San Juan de Mira ores

Lima, Peru

Tel.: (+51) 1-217-2000

Fax: (+51) 1-466- 66 66

Email: atenciones@adinelsa.com.pe

Internet: www.adinelsa.com.pe/

Fondo Nacional del Ambiente (FONAM)

(National Environment Fund) Calle Hermanos  uin-
teros 103 Urb. La Castellana, Santiago de Surco

Lima 33, Peru

Fax: (+51) 1-449-62 00

Email: fonam@fonamperu.org

Ministerio del Ambiente (MAM) (Ministry of Environ-
ment)

Av. Guardia Civil N” 205, San Borja, Lima, Peru

Tel.: (+51) 1-225 5370

Fax: (+51) 1-225 53 69

Email: minam@minam.gob.pe

Internet: www.minam.gob.pe

Fondo Nacional de Electri caci n Rural (FONER)
(Fund for Rural Electri cation)

Las Artes Sur - 260, San Borja

Lima 41, Peru

Tel.: (+51) 1-476 1549

Internet: www.foner.gob.pe

Latin American Wind Energy Association
Juan Coronado Lara

Av. Rivera Navarrete 451 OF 202

San Isidro, Peru

Tel.: (+51) 1-422 3311

Email: peru@Ilawea.org

Internet: www.lawea.org
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