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Hydro power generation 
(Endesa SA) For additional information, contact:

Jesús Abadía Ibáñez
Endesa 
Ribeira del Loira, 60 - Madrid (Spain)
Tel. no. +34 91 213 1414
jabadia@endesa.es

Power 
plants

no.

Head 
installations 

no.

Potenza 
efficiente netta

MW

Run-of-river 5 5 346

Pondage/reservoir 2 2 390

7 7 736

Power installations

Equivalent yearly hours 
of utilization*

6,195

Hydro

Special waste 
Total production: 579 t
Total delivery to recovery operators:12 t 

�Q��Production   �Q��Delivery to recovery operators

Non-hazardous

1
32 11

Hazardous

0

547

Net electricity generation 
Total: 4,564 million kWh
(100% hydro from natural flows)

Avoided CO2 emissions

Due to hydro generation from natural flows 1,832,169

Emissions from the otherwise necessary fossil-fired thermal generation.

All the power plants have ISO 14001-certified environmental management systems 
in place.

*	 On a statistical basis, yearly 
generation/capacity ratio.

1 hydro power plant

Callahuanca
Huampaní
Huinco
Matucana
MoyopampaChimay

Yanango

Expendables
Total: 7 t
 

 0.1%

 99.9%

�Q��Dielectric oil    �Q��Lubricating oil 
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Electricity distribution  
(Endesa SA)

Power installations

SUBSTATIONS

no.

Installed 
transforming 

capacity
MVA

HV/MV 25 1,332

MV/LV 8,188 1,305

MV/MV 4 35

8,217 2,672

LINES 
(length in km)

■

Overhead 
bare 

conductors

■

Overhead 
cables

■

Underground 
cables Total

HV 404 - 32 436

MV 1,821 67 1,709 3,597

LV 0 7,976 10,732 18,708

2,225 8,043 12,473 22,741

■ Linee aeree in conduttori nudi
■ Linee in cavo aereo
■ Linee in cavo interrato

54.8% 

 9.8%

 35.4%

The organization has an ISO 14001-certified environmental management system in place.

For additional information, contact:
Jesús Abadía Ibáñez
Endesa 
Ribeira del Loira, 60 - Madrid (Spain)
Tel. no. +34 91 213 1414
jabadia@endesa.es

Lima

Headquarters of the company of the Group
which carries out the activity (Edelnor)
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Electricity

Total electricity distributed (million kWh) 5,716

Own consumption for grid operation (million kWh) 10 

Special waste
Total production: 2,507 t
Total delivery to recovery operators: 558 t 

■ Production   ■ Delivery to recovery operators

Non-hazardous

2,489

555

Hazardous

18 3

Resource consumption

Expendables (t) 1

General data

Municipalities served (no.) 57 

Surface area served (km2) 2,440

Customers connected to the grid of the 
company (no.)

1,060,600

supplied (no.) 1,060,508

Emissions into the atmosphere

SF6 (kg) 6
	 (t of CO2-equivalent) 122
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Eco-Balance and Indicators

Status data

2007 2008 2009

Power-generating installations

Power plants no. 7 10 10 

thermal no. 2 2 3 

hydro no. 5 8 7 

Net maximum electrical capacity MW 1,082 1,071 1,774 

thermal MW 583 572 1,037 

hydro MW 499 499 737 

Power lines (circuit-length)

Total km 14,338 14,723 22,741 

high-voltage km 281 285 436 

medium-voltage km 2,249 2,333 3,597 

low-voltage km 11,808 12,104 18,708 

RESOURCES (1/2)

2007 2008 2009

EN1
EN3 Fossil fuels

Thermal generation (including auxiliary boilers 
and emergency generating sets)

gas-oil thousand t 0.344 20.0 4.81

natural gas million m3 151 701 942

of which in combined-cycle units million m3 0 454 609

Total thousand toe 141 634 827

EN8 Water for industrial uses

From wells million m3 0.062 0.160 0.131

From aqueducts million m3 0 0 0.072

Total requirements million m3 0.062 0.160 0.203

EN8
EN21

Open-cycle cooling water 
(thermal generation) million m3 0.494 2.07 3.17
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PROCESSES AND PRODUCTS

2007 2008 2009

Electricity generation (net)

From fossil fuels million kWh 644 3,078 4,164 

fuel oil & gas-oil million kWh 1.37 87.7 15.9 

natural gas million kWh 643 2,991 4,148 

of which in combined-cycle units million kWh 0 2,242 3,179 

From renewables (hydro from natural flows) million kWh 630 2,809 4,564 

Total million kWh 1,274 5,887 8,728 

Electricity distribution

Electricity distributed million kWh 773 4,090 5,716 

RESOURCES (2/2)

2007 2008 2009

EN1 Expendables

Hydrazine t 0 0.198 0.220

Ammonia t 0 4.94 6.37

Sodium hypochlorite t 0 42.3 90.6

Sulfuric & hydrochloric acids t 0 455 665

Caustic soda t 0 2.29 10.5

Lubricating oil t 0.300 8.75 17.0

Dielectric oil t 0.707 1.11 1.33

Other t 0 3.45 21.4

Total t 1.01 519 812

for thermal generation t 0 516 804

for hydro generation t 0.300 1.62 7.21

for electricity distribution t 0.707 0.925 1.33
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EMISSIONS, LIQUID RELEASES & WASTE (1/2)

Source

2007 2008 2009 

Emissions into the 
atmosphere

EN20 SO2 thermal generation thousand t 0.009 0.136 0.096

EN20 NOX thermal generation thousand t 0.420 1.88 2.48

EN20 Particulates thermal generation thousand t 0.014 0.069 0.087

EN16 CO2 fossil-fired thermal generation 
(from combustion) thousand t 287 1,473 1,671

various activities thousand t 0 0.056 0

Total thousand t 287 1,473 1,671

EN16 SF6 electricity distribution kg 0.335 0 5.50

thousand t of 
CO2-equivalent 0.008 0 0.125

EN16 Total greenhouse gases 
(CO2, SF6, CH4)

thousand t of 
CO2-equivalent 287 1,473 1,671

EN18 Avoided CO2 emissions

Due to hydro generation 
from natural flows thousand t 280 1,343 1,832

EN21 Waste waters 
(discharged quantity) thermal generation million m3 0 0.065 0.039

EN22 Non-hazardous special 
waste

production electricity generation t 49.9 164 798

electricity distribution t 88.1 307 2,489

Total t 138 471 3,287

delivery to recovery 
operators electricity generation t 0.180 0.020 0.762

electricity distribution t 84.8 291 555

Total t 85 291 556
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EMISSIONS, LIQUID releases & waste (2/2)

Source

2007 2008 2009 

EN22 Hazardous special waste

production electricity generation t 37.6 72.3 217

electricity distribution t 6.13 7.35 17.8

Total t 43.7 79.7 235

of which with PCBs electricity generation t 0 12.3 5.57

electricity distribution t 0 2.73 2.91

Total t 0 15.1 8.48

delivery to recovery 
operators electricity generation t 1 12.4 76.5

electricity distribution t 0.671 2.73 2.91

Total t 1.67 15.2 79.4

of which with PCBs electricity generation t 0 12.3 5.06

electricity distribution t 0 2.73 2.91

Total t 0 15.1 7.97

EN22 Total special waste

production electricity generation t 87.5 236 1,015

electricity distribution t 94.2 314 2,507

Total t 182 550 3,522

delivery to recovery 
operators electricity generation t 1.18 12.4 77.3

electricity distribution t 85.5 294 558

Total t 86.7 306 635
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INDICATORS (1/2)

2007 2008 2009

Resource conservation and quality

EN1
EN3 Net heat rate of thermal generation kcal/kWh 2,183 2,059 1,986

EN4 Consumption of electricity for distribution 
grid operation % of electricity distributed 0.163 0.142 0.175

EN8 Net specific requirements of water for 
industrial uses in thermal generation

including contribution of as-is sea water liters/kWh 0.096 0.052 0.049

excluding contribution of as-is sea water liters/kWh 0.096 0.052 0.049

EN8 Coverage of requirements of water 
for industrial uses

from wells % of requirements 100 100 64.5

from aqueducts % of requirements 0 0 35.5

EN1
EN3

Fossil fuel consumption for thermal 
generation

gas-oil % of total fuel consumption 0.247 3.25 0.572

natural gas % of total fuel consumption 99.8 96.8 99.4

natural gas, technologically captive use % of total natural-gas 
consumption 100 100 100

of which in combined-cycle units % of total natural-gas 
consumption 0 64.7 64.9

Total % of total natural-gas 
consumption 100 100 100

Specific emissions into the atmosphere

EN20 SO2 (thermal generation) g/kWh thermal net 0.014 0.044 0.023

EN20 NOX (thermal generation) g/kWh thermal net 0.652 0.609 0.597

EN20 Particulates (thermal generation) g/kWh thermal net 0.022 0.022 0.021

EN16 CO2 (thermal generation) g/kWh thermal net 445 478 401

g/kWh total net 225 250 191

EN16 SF6 (electric activities) % of SF6 in equipment 
or in stock 0.035 0 0.297
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INDICATORS (2/2)

2007 2008 2009

EN22 Waste recovery

Non-hazardous special waste % of production

electricity generation 0.360 0.012 0.095

electricity distribution 96.3 94.7 22.3

Total 61.6 61.8 16.9

Hazardous special waste % of production

electricity generation 2.66 17.2 35.3

electricity distribution 10.9 37.1 16.4

Total 3.82 19 33.9

Total special waste % of production

electricity generation 1.35 5.27 7.62

electricity distribution 90.7 93.4 22.3

Total 47.7 55.6 18

EN29 Land

LV cable lines % of entire LV grid

overhead 40.9 41.9 42.6

underground 59.1 58.1 57.4

Total cable lines 100 100 100

MV cable lines % of entire MV grid

overhead 2.21 1.86 1.86

underground 46.1 46.7 47.5

Total cable lines 48.4 48.6 49.4

Overhead and underground cables
in HV+MV+LV distribution lines % of total distribution grid 90.1 90 90.2

Electricity generation  
from renewables

Hydro from natural flows % of total generation 49.4 47.7 52.3
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Highlights
Enel operates in Peru through Endesa (hydro and thermal power generation, 

electricity distribution and marketing). 

Both the generation and distribution business activities have an ISO 

14001-certified environmental management system.

The data for 2008 have been considered at 67.05% (stake then owned by Enel), 

whereas the data for 2009 have been consolidated at 100% as a result of the 

acquisition (in June 2009) of Acciona’s holding in Endesa. This explains most of 

the deviations in the absolute values. 

In 2009, the Enel Group produced 4.6 TWh net in hydro power plants in Peru. 

Electricity generation from renewables accounted for 52% of total generation.

Applicable GRI indicators

EN1

EN3

The net heat rate of thermal power generation was down by about 4% on 2008 

(from 2,059 to 1,986 kcal/kWh).

EN4 Consumption of electricity for fuel handling was 19 TJ (5 GWh), the one for 

offices was equal to 36 TJ (10 GWh) and the one for grid operation amounted to 

about 36 TJ (about 10 GWh).

EN16 Net specific emissions of CO2 vs. total generation were down by about 24% on 

2008 (from 250 to 191 g/kWh).

EN18 In 2009, hydro power generation displaced approximately 1.8 million t of CO2.

At the Callahuanca power plant (department of Lima), a CDM project is being 

implemented. The project, registered in 2008, passed the audit for receiving CERs 

(Certified Emission Reductions). 

Another CDM project is expected to be implemented at the 490-MW combined-

cycle (natural gas) thermal power plant of Ventanilla (department of Lima), 

resulting from the conversion of two 160-MW single-cycle gas turbines. The 

project, which passed the audit, is awaiting registration with the appropriate 

international registry.

EN20 Specific emissions of macro-pollutants from 2008 to 2009 were down as follows: 

SO2 by about 48%, NOX by about 2% and particulates by about 4.5%. 

EN22 Usually, reusable non-hazardous waste (paper, packaging materials, cardboard, 

iron scrap, etc.) is given to charitable institutions, which may take advantage 

from its recovery. 

Under the strategic PCB disposal plan, all the pieces of equipment contaminated 

by PCBs in concentrations above 50 ppm are delivered to European facilities 

authorized to treat these substances. The local waste management companies 

have the required authorizations for transport and temporary storage.

An up-to-date inventory of asbestos-containing materials is held for all the hydro 

and thermal power plants. At the thermal power plant of Malacas (Department 

of Piura), asbestos was completely eliminated as part of an improvement plan 

included in the ISO 14001-certified environmental management system. In 2004, 

all the asbestos contained in machinery, installations and buildings was censused 
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and a plan of replacement and disposal was completed in 2007. Asbestos-

containing materials were confined in sites approved by the competent authority. 

EN26 In the electricity distribution business, the yearly environmental enhancement 

program is aimed at mitigating or eliminating environmental impacts by: 

supervising maintenance jobs and other jobs carried out in construction sites >>

located in public areas; this activity is aimed above all at more appropriately 

disposing of the waste produced (in particular the waste from demolition 

work);

conducting environmental audits of the most important contractors;>>

monitoring water quality, noise levels and electromagnetic fields in order to >>

ensure compliance with legislative limits;

checking whether emissions from contractors’ vehicles meet the legislative >>

limits;

harmonizing environmental training and waste management with internal >>

procedures and the national legislation.

Additionally, to prevent soil contamination by spills, collection tanks were placed 

in the area where the oil from the new power transformers is sampled.
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