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ERs MONITORING REPORT 
COVERING April 1st, 2007-March 31st, 2009. 

Version 1, as of June 1st, 2009 
 
 

PROJECT NAME  POECHOS 1 
  
INSTALLED CAPACITY 15.2 MW 
  
PARTICIPANTS SINERSA  - Operator 

World Bank – Netherlands CDM Facility 
(NDCMF), 

TECHNICAL DESCRIPTION OF 
THE PROJECT 

 

Project Location Department of Piura, Peru 
Region / State / Province Department of Piura / Province of  Sullana 

/ District of Lancones 
Classification of Project Activity Hydroelectric power production 
Number of Area of Responsibility 1 
Area of Responsibility Renewable Power 
Project Activity Generation of Renewable Energy from 

Hydropower plant connected to national 
grid. Additional energy production from 
hydropower plant, using existing 
reservoir, without increase of reservoir 
volume 

Technology used Used technology is based on 2 Kaplan 
standard turbines and 2 Generators, 
connected by vertical shaft. 

 
DESCRIPTION OF METHODOLOGY USED 
 
Total quantity of tCO2, as a reduction of CO2 emission, due to hydropower plant 
operation, has been calculated using Combined Margin (CM). ACM0002 
 
CM is simple average of Operational Margin (OM) and Build Margin (BM), applying the 
following formula: 
   CM = 0.5 (OM) + 0.5(BM) 
 
Corresponding calculation procedure, in accordance with Monitoring Plan, is presented 
in Annex 2. 
 
STEP 1 - CALCULATION OF OPERATING MARGIN  
 
Using methodology of analysis of Dispatch data, the following formula has been 
applied 
 
DDA-OM = E_OMy/EGy 
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a) During the first step of analysis, dispatch data from COES has been received and 
analyzed, related to operation of the national electric system for each 15 minutes 
that have been converted to data covering each hour of system operation.  

 
b) Data related to marginal costs have been also received from COES, providing 

conditions for determination of Order of Merits for each power plant, in function 
of corresponding operational costs of each unit and comparison with 
corresponding operation costs of Santa Rosa substation (as a unit measure for 
the whole Peruvian energy system), for the operation during peak load hours. 
Details of the procedure applied are presented in Annex 2. 

 
c) Using this Merit Order all thermal power plants of the national energy system has 

been compared and ordered in columns. 
 
d) Resulting data has been introduced in sheets from #3 to #14 of the document: 

Poechos DDA-OM.xls (for details see Monitoring Plan) 
 
e) Corresponding HPP Poechos 1 production, for each hour, has been also introduced in 

the same document, in column EE. This information has been introduced according 
to official data obtained by ENOSA, local distribution company that acquires total 
HPP Poechos 1 energy production (for details see Annex 3).  

 
f) For the period of analysis (April 2008 – March 2009), the new power plants to enter 

into operation within national energy system are Oquendo, Caña Brava, Santa Cruz 
y Carhuaquero Grupo 4, according to corresponding COES information. 

 
g) For those periods of analysis has been used the NECs corresponding to Statistical 

Report 2007” and “Statistical Report 2008” of COES. 
 

Results obtained are presented in continuation. 

Period April 1st, 2007 – March 31st, 2008 
 

E_OMy:  
 SUM 
Egh*EF_DDh  53,320.00 70,567.29  :EGy  

  
EOMy/Egy:  

Operational 
Margin   DDA_OM  0.75559 

 :EF_OMy DD 
(TCO2/MWh)  

 
Period April 1st, 2008 – March 31st, 2009 
 

E_OMy:  
 SUM 
Egh*EF_DDh  77,136.00 101,724.36  :EGy  

  
EOMy/Egy:  

Operational 
Margin   DDA_OM  0.75828 

 :EF_OMy DD 
(TCO2/MWh)  

 
 
STEP 2 – CALCULATION OF BUILD MARGIN  
 
a) For this group of calculations sheet Poechos BM2.xls, from Monitoring Plan, has 

been used. 
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b) COES reported that for the period April 2004 - March 2005, no new power plant 

entered into operation. 
 
c) COES reported that for the period April 2005 - March 2006, new power plants 

that entered into operation are Hydropower plant Yuncan and Thermal plant 
Santa Rosa.  

 
d) COES reported that for the period April 2006 - March 2007, Thermal plant Chilca 

1. entered into operation.  
 
e) COES reported that for the period April 2007 - March 2008, Thermal plant Kallpa 

entered into operation 
 

f)  COES reported that for the period April 2008 - March 2009, Thermal plant 
Oquendo and Hidraulic Plants Caña Brava, Santa Cruz and Carhuaquero G4 
entered into operation. 

 
g) Corresponding energy production for the period April 2007 – March 2008, for the 

new power plants, has been introduced, including classification according to 
technology applied for each power plant. 

 
h) Corresponding energy production for the period April 2008 – March 2009, for the 

new power plants, has been introduced, including classification according to 
technology applied for each power plant. 

 
i) Hydropower plant Santa Rosa production has not been introduced, since it is 

CDM project. 
 
The following results were obtained: 
 
Period April 1st, 2007 – March 31st, 2008 
 
CALCULATION OF BM: 
 

Technologies in 
Selected Sample 

Most Recent 
Year Gen 

(GWh) 

% per 
technology 

APFR C O 44/12 
CO2 

Emissions(tCO2) 

Coal 801.86  14% 7,040.72  25.80  0.980  3.67  652,731.00  

d2 6.78  0% 80.03  20.20  0.990  3.67  5,868.00  

r6 80.96  1% 758.06  21.10  0.990  3.67  58,062.00  

r500 0.00  0% 0.00  21.10  0.990  3.67  0  

Dry Gas 1,700.91  30% 18,679.92 15.30  0.995  3.67  1,042,704.00  

Pure Methane Gas 443.20  8% 5,933.57  14.50  0.995  3.67  313,891.00  

Dry Gas CC 0.00  0% 0.00  15.30  0.995  3.67  0  

Hydro 2,726.70  47% 0.00  0.00  0.000  0.00  0  

Total 5,760.42  100%     2,073,256.00  
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BM2= 0.35991  tCO2//MWh      
 
CALCULATION OF CM 
 
 

DDA-OM= 0.75559 

BM2= 0.35991 
CM=  0,5*(DDA-OM + 
BM2) 0.55775 

 
 
Period April 1st, 2008 – March 31st, 2009 
 
CALCULATION OF BM: 

Technologies 
in Selected 

Sample 

Most 
Recent 

Year Gen 
(GWh) 

% per 
technology 

APFR C O 44/12 
CO2 

Emissions(tCO2) 

Coal 975.15 16% 8,732.67 25.80 0.980  3.67 809,588.00 

d2 0.00 0% 0.00 20.20 0.990  3.67 0 

r6 92.03 2% 831.21 21.10 0.990  3.67 63,665.00 

r500 0.00 0% 0.00 21.10 0.990  3.67 0 

Dry Gas 1,847.59 30% 19,937.99 15.30 0.995  3.67 1,112,928.00 

Pure Methane 
Gas 

452.17 7% 6,073.91 14.50 0.995  3.67 
313,891.00 

Dry Gas CC 0.00 0% 0.00 15.30 0.995  3.67 0 

Hydro 2,746.05 45% 0.00 0.00 0.000  0.00 0 

Total 6,112.99 100% 2,307,497.00 

     

BM2= 0.37747  tCO2//MWh 
  

 
 
 
CALCULATION OF CM 
 

DDA-OM= 0.75828 

BM2= 0.37747 
CM=  0,5*(DDA-OM + 
BM2) 0.56788 
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STEP 3 - PROJECT PRODUCTION FOR THE ASSESSMENT PERIOD 
 
APRIL 1st, 2007 – MARCH 31th, 2008 
 

MONTH MWh 

Apr-07 9,792.37 

May-07 7, 438.92 

Jun-07 7,365.36 

Jul-07 2,841.32 

Aug-07 4, 210.38 

Sep-07 4,131.89 

Oct-07 4 ,914.,35 

Nov-07 4 ,115.76 

Dic-07 3,163.04 

Jan-08 2,250.,62 

Feb-08 10,106.22 

Mar-08 10, 237.07 

TOTAL 70, 567.29 
 
APRIL 1st, 2008 – MARCH 31th, 2009 
 

MONTH MWh 

Apr-08 11,035.86 

May-08 11.643.93 

Jun-08 11,165.24 

Jul-08 10,953.79 

Aug-08 8,872.65 

Sep-08 5,036.41 

Oct-08 5,679.04 

Nov-08 4,963.95 

Dic-08 4,036.90 

Jan-09 8,740.44 

Feb-09 9,513.88 

Mar-09 10,082.28 

TOTAL 101,724.37 
 
This energy production is defined according to corresponding monthly invoices 
approved by ENOSA, for the whole period. Original monthly ENOSA data are resumed 
in Annex 3, while corresponding invoices for each month are also presented as a part 
of this report. 
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Monthly invoices has been defined and controlled by ENOSA using corresponding 
electric measuring system, with verification period of not less than five years. Taking 
into consideration that these instruments were installed during 2004 no additional 
verification of the measurement accuracy is still required, for this period. 
 
Respect to verification of measurement accuracy, SINERSA has programmed this activity 
for this year.  
 
STEP 4 – SUMMARIZED CERs CALCULATION 
 
Period April 1st, 2007 – March 31st, 2008 
 

Project  Annual MWh  

 Poechos I  70,567.29 

 Annual CERs (DDA-OM – BM2):    

 Project 
Annual MWH*Combined 

Margin  

 Poechos I  39,359 

DDA-OM= 0,75559 

BM2= 0,35991 

CM=  0,5*(DDA-OM + BM2) 0,55775 
 
 
Period April 1st, 2008 – March 31st, 2009 
 

Project  Annual MWh  

 Poechos I  101,724.36 

 Annual CERs (DDA-OM – BM2):    

 Project 
Annual MWH*Combined 

Margin  

 Poechos I  57, 767 

DDA-OM= 0,75828 

BM2= 0,37747 

CM=  0,5*(DDA-OM + BM2) 0,56788 
 

Total CERs April 1st ,2007 – March 31st, 2009 Period 
 

Poechos I 97,126 
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SUSTAINABLE DEVELOPMENT MONITORING PLAN (SDMP) 
 

Annual Term – Compliance Format 
APRIL 1st, 2007 – MARCH 31st, 2008 

 
Objective 1:  Environmental Sustainability  

Initiative Indicator  Annual Accumulated Program 
Soil quality 
improvement 

Quantity of new 
trees within 
concession area 

More than 30 within the area close to HPP 
Poechos 1 power house, from the 
completion of the construction activities. 
During lasts 12 months corresponding 
maintenance and irrigation has been 
provided. See Annex 4 for photos. 

Responsibility Number of 
education 
programs for local 
population (energy 
saving) 

As informed in our previous report SINERSA 
presented a proposal to local energy 
distribution company ENOSA, to provide 
financial support for electrification of 
households of the local energy distribution 
system, PSE Sullana, that entered into 
operation two years ago, providing 
conditions for 28,000 local families to have, 
for the first time, access to energy, mainly 
due to construction and operation of the 
HPP Poechos 1. Unfortunately, since ENOSA 
is state owned distribution company, 
SINERSA has been informed that this type 
of cooperatives are not allowed, according 
to existing rules, and that ENOSA could not 
to receive donations from private 
companies. For the moment we are 
discussing with ENOSA possibility to 
authorize us to directly invest in 
electrification of households that are still 
without energy supply, being corresponding 
authorization still in discussion by ENOSA 
representatives. If we receive 
corresponding permission from ENOSA, 
SINERSA already discussed and agreed with 
Association of Farmers from Chira RIVER 
(that is practically the only institution 
present and functioning in the project area) 
to make corresponding coordination with 
them, being all households within PSE 
Sullana, members of the Association of 
Farmers from Chira RIVER. In that case 
SINERSA personnel will directly execute 
corresponding works for selected 
households, with supervision and control of 
ENOSA. 
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Objective 2:  Social-Economic Sustainability 
Initiative Indicator Annual Accumulated Program 

Improvement of 
education standards 

Scholarships given 
to local students 

First year : 4 
Second year : 2+ 2 
Third year: 1+2+4 
Forth year: 1+2+3+3 
Main problem to incorporate more 
students in the program (planned 
number is 5 each year) is low quality of 
students finishing secondary schools, that 
makes them very difficult to pass 
admission exams for Piura private 
University. Enclosed find detailed 
information about students that already 
form part of SINERSA scholarship 
program as well as Agreement between 
SINERSA and Piura Private University 
related to scholarship program (see 
Annex 5) 

 
Improvement of 
economic conditions 

Number of 
employees from 
local population 

All support personnel (18 persons) are 
from area close to the Project. For details 
see Annex 6. 

Purchase from local 
suppliers  

From April 2007 to March 2008:  

US$122.166,52, has been purchased 
from local suppliers. For details see list of 
corresponding invoices  - Annex 6 

Population 
connected to energy 
red due to 
construction and 
operation of HPP 
Poechos 1 

PSE Sullana started commercial operation 
that provides conditions for about 28,000 
local residents to connect to energy grid, 
thanks to construction and operation of 
the HPP Poechos 1 and of the 
transmission line from HPP Poechos 1 to 
Sullana substation (60 kV, 34 KM). For 
the moment about 6.000 families are 
connected to the red.  
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Annual Term – Compliance Format 
APRIL 1st, 2008 – MARCH 31st, 2009 

 
 

Objective 1:  Environmental Sustainability  
Initiative Indicator  Annual Accumulated Program 

Soil quality 
improvement 

Quantity of new 
trees within 
concession area 

More than 30 within the area close to HPP 
Poechos 1 power house, from the 
completion of the construction activities. 
During lasts 12 months corresponding 
maintenance and irrigation has been 
provided. See Annex 4 for photos. 

Responsibility Number of 
education 
programs for local 
population (energy 
saving) 

As informed in our previous report SINERSA 
presented a proposal to local energy 
distribution company ENOSA, to provide 
financial support for electrification of 
households of the local energy distribution 
system, PSE Sullana, that entered into 
operation three years ago, providing 
conditions for 28,000 local families to have, 
for the first time, access to energy, mainly 
due to construction and operation of the 
HPP Poechos 1. Unfortunately, since ENOSA 
is state owned distribution company, 
SINERSA has been informed that this type 
of cooperatives are not allowed, according 
to existing rules, and that ENOSA could not 
to receive donations from private 
companies. Therefore SINERSA made a 
decision to directly invest in improvement 
of electrification of households. For the year 
2008, this program was executed in village 
El Sauce, where SINERSA changed and 
modified internal installations in more than 
15 houses, that were executed by local 
population, in an inadequate and dangerous 
way. Details of initial conditions and 
corresponding adjustments after SINERSA 
intervention, are presented on 
corresponding photos. The same group of 
activities has been used to explain to local 
population optimum and correct way of 
using electrical installations and electricity. 
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Objective 2:  Social-Economic Sustainability 

Initiative Indicator Annual Accumulated Program 
Improvement of 
education standards 

Scholarships given 
to local students 

First year : 4 
Second year : 2+ 2 
Third year: 1+2+4 
Forth year: 1+2+3+3 
Fifth year: 1+2+1+4+5 
Main problem to incorporate more 
students in the program (planned 
number is 5 each year) is low quality of 
students finishing secondary schools, that 
makes them very difficult to pass 
admission exams for Piura private 
University. Enclosed find detailed 
information about students that already 
form part of SINERSA scholarship 
program as well as Agreement between 
SINERSA and Piura Private University 
related to scholarship program (see 
Annex 5). 

 
Improvement of 
economic conditions 

Number of 
employees from 
local population 

All support personnel (18 persons) are 
from area close to the Project. For details 
see Annex 6. 

Purchase from local 
suppliers  

From April 2008 to March 2009:  

US$214.529,97, has been purchased 
from local suppliers. For details see list of 
corresponding invoices  - Annex 6 

Population 
connected to energy 
red due to 
construction and 
operation of HPP 
Poechos 1 

PSE Sullana started commercial operation 
that provides conditions for about 28,000 
local residents to connect to energy grid, 
thanks to construction and operation of 
the HPP Poechos 1 and of the 
transmission line from HPP Poechos 1 to 
Sullana substation (60 kV, 34 KM). For 
the moment about 6.000 families are 
connected to the red.  
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ANNEX 1.  
PROCEDURE OF CALCULATION OF MONTHLY ORDER OF MERITS  
 
(APRIL 1st, 2007-MARCH 31st, 2008)  
 

1. Documents received from COES with corresponding data :  
a. “CV0306_1206__PotCCCOES.zip”, with data from April to December 2006 
b. CostosVariabesEner_Febrero08.xls 
c. CostosVariabesMar08.xls 

 
2. Processing of the sheet: “CostosVariabesAbrilDiciembre06.xls” that forms a part of the 

document 1.a. 
 
3. The archive from point 2 is Excel document, which contains different sheets with 

corresponding monthly data, providing condition to create archives “200X-MM MMM 2006 
OM.xls”. Like for example: “2006-04 ABR 2006 OM.xls”. For the rest of months archives 
indicated in 1.b y 1.c, have been used. 
 

4. This sheet is a table that contains in column O (the last in each table), Santa Rosa 
Equivalent Costs, for each thermal power plant and for each period of the day. 
  

5. It is necessary to define Santa Rosa Equivalent Costs as an average monthly pondered 
value. For that purpose, in column Q for the row which defines period that covers each 
table, is necessary to calculate exact number of days for each analyzed period. 
 

6. Number of days for each month is calculated in cell Q2, for each month. 
 

7. Average pondered value for each power plant is calculated in cells of column T. 
 
Finally in column V y W it is necessary to copy table that contains data of Power Plants 
and Santa Rosa Equivalent Costs, ordered from lower to higher costs and defining that 
way Order of merits for each power plant. 
 
 
(APRIL 1st, 2008-MARCH 31st, 2009) 
 
1. Documents received from COES with corresponding data are in the sheet:  

 
a.    […]\Period 2008-2009\Procedure for obtains Order of merits\Data Originals COES.  
  

 In this directory each file is extracted the data relevant and necessary to paste only 
values in the spreadsheet shown in the next step. 
  

 

2. With the data (only  pasted values)  it will be created the sheets “200X-MM MMM 200X 
OM.xls”. P. example : “2008-04 ABR 2008 OM.xls”. 
 

3. This file is a table that in column N (Last of each table) shows the equivalent costs 
Barra Santa Rosa, each power plant for each period of days. 
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4.  The first thing is to get the cost equivalent Barra Santa Rosa, monthly weighted 
average, for that, on the column O of the row on which  it is indicated the period of 
each table , it is calculated the number of days  that covers each period. 

 
5.  In the cell O2  it is estimated the number of days of  the  month  in calculation. 

 
6. In the cells in column R  it is being calculated the weighted average of each plant. 

 
7. Finally, in the columns T and Y it is  copied  the table and Plant Cost Eq. Santa Rosa, 

ordering  from  the low to  the high cost  which would be for his Order of Merit. 
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ANNEX 2. RESUME OF ENERGY PRODUCED BY HPP POECHOS 1 AND APPROVED 
BY ENOSA  

 
APRIL 1st, 2007 – MARCH 31st, 2008 
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APRIL 1st, 2008 – MARCH 31st, 2009 
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ANNEX 3. Photos   
APRIL 1st, 2007 – MARCH 31st, 2008 
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ANNEX 4. LIST OF LOCAL EMPLOYEES  LIST. 
 

SINDICATO ENERGETICO S.A.     
      

PERSONEL CH. POECHOS 1 – 2008 
      
  birthday  
Item Name day Month year DNI Nº 

  Operators         

1 Redy Risco 4 6 1970 03654709 

2 Rajko Belanovic 24 8 1947 44414750 

3 Percy Querevalú Quezada 10 1 1974 02885497 

4 Manuel R. Senador Torres 19 4 1970 16628411 

  Electrical Technicians         

5 Christian Negri  25 5 1970 09508714 

6 Igor Rios 12 11 1971 00096884 

7 Rafael García 28 3 1962 02608842 

  
Mechanical 
Technicians         

8 Roberto Chunga 8 4 1967 03692529 

9 Hector Westraicher 11 7 1971 04330529 

10 Guillermo Martinez 25 6 1956 02676652 

11 Benito Juarez E. 23 1 1952 02785482 

  
Administrative 
Assistant         

12 Lesly Zapata 29 11 1977 02894114 

  Drivers         

13 Juan Nole 17 7 1976 02898394 

  Support personnel         

14 Lelia Palacios 16 12 1980 40830269 

15 
Luis A. Alburqueque 
Arevalo 19 12 1975 03673543 

16 Segundo Zapata Flores 14 12 1970 40826872 

17 
Felix Amadeo Farfán 
Alburqueque 31 3 1956 03620149 

18 Jorge Zapata Flores 22 5 1973 03670304 
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SINDICATO ENERGETICO S.A.     
      

PERSONEL CH. POECHOS 1 – 2009 
      
  birthday  
Item Name day month year DNI Nº 

  Operators         

1 Redy Risco Ramos 4 6 1970 03654709 

2 Henry Ramos Arevalo 15 9 1974 02882567 

3 Horacio Arrue Tafur 15 7 1975 10301335 

4 Manuel R. Senador Torres 19 4 1970 16628411 

  Electrical Technicians         

5 Wilson Carreño 03 03 1973 03882790 

6 Carlos Carmona  06 12 1981 41193504 

7 Igor Rios 12 11 1971 00096884 

8 Rafael García 28 3 1962 02608842 

  
Mechanical 
Technicians         

9 Roberto Chunga 8 4 1967 03692529 

10 Hector Westraicher 11 7 1971 04330529 

11 Guillermo Martinez 25 6 1956 02676652 

12 Benito Juarez E. 23 1 1952 02785482 

  
Administrative 
Assistant         

13 Lesly Zapata 29 11 1977 02894114 

  Drivers         

14 Juan Nole 17 7 1976 02898394 

  Support personnel         

15 Lelia Palacios 16 12 1980 40830269 

16 Luis Alburqueque Arevalo 19 12 1975 03673543 

17 Segundo Zapata Flores 14 12 1970 40826872 

18 Felix Farfán Alburqueque 31 3 1956 03620149 

19 Jorge Zapata Flores 22 5 1973 03670304 
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ANNEX 5.  STUDENTS THAT FORM A PART OF SCHOLARSHIP PROGRAM 
 
APRIL 1st, 2007 – MARCH 31st, 2008 
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ANNEX 6. LOCAL PURCHASE 
 
 

Sindicato Energético S.A. - SINERSA  
H.P.P. Poechos 1  
  
PURCHASES FROM LOCAL SUPPLIERS:  APRIL 1st, 2007 TO MARCH 
31st, 2008 
(US Dollars - US$)  
  

MONTH TOTAL 

1. Maintenance costs 50.274,16 
1.1 Materials provision 10.995,98 
1.2 Maintenance 13.238,02 
1.3 Fuel provision 26.040,16 
2. Services 71.892,35 
2.1 Office equipment 6.244,10 
2.2 Cleaning & fumigation 1.626,22 
2.3 Security service 38.935,87 
2.4 Representation expenses 616,61 
2.5 Services of third parties 24.469,55 
3. Hotel & lodging 0,00 

    TOTAL 122.166,52 
  
 
 
PURCHASES FROM LOCAL SUPPLIERS:  APRIL 1st, 2008 TO MARCH 
31st, 2009 
(US Dollars - US$) 

 

MONTH TOTAL 

1. Maintainance costs 68.131,33 
1.1 Materials provision 14.559,55 
1.2 rucks maintainance 36.471,13 
1.3 Fuel provision 17.100,64 
2. Services 146.133,32 
2.1 Office equipment 9.231,18 
2.2 Cleaning & fumigation 2.222,70 
2.3 Security service 57.476,03 
2.4 Representation expences 126,42 
2.5 Services of third parties 77.076,99 
3. Hotel & lodging 265,32 

    TOTAL 214.529,97 
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ANNEX 7. INFORMATION ABOUT ACTUAL NUMBER OF PSE SULLANA CLIENTS  
 
APRIL 1st, 2007 – MARCH 31st, 2008 
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