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SECTION D. Application of a monitoring methodology and plan 
 
D.1. Name and reference of approved monitoring methodology applied to the project activity:  
 
Approved Consolidated Monitoring Methodology (ACM0002): “Consolidated Monitoring Methodology 
for Zero-Emissions Grid-connected Electricity Generation from Renewable Sources”. 
 
 
D.2. Justification of the choice of the methodology and why it is applicable to the project activity:  
 
The Project is a grid-connected zero-emission renewable power generation activity and meets all the 
following conditions that are stated in the Monitoring Methodology (ACM0002): 
 
 The Project supplies electricity capacity addition from hydropower source; it is a hydropower plant 

with existing reservoir where the volume of the reservoir is not increased. 
 The Project is not an activity that involves switching from fossil fuels to renewable energy at the 

Project site; 
 The electricity grid is clearly identified (as the SEIN) and information on the characteristics of the 

grid is available. 
 
No leakages were identified and hence will not be monitored. 
 
The following variables will be monitored as stipulated by the Monitoring Methodology: 
 
 Electricity generation from the Project (double checking through quality control / assurance 

procedures). 
 The latest SEIN grid data supplied by the COES is used for the calculation of the DDA-OM, and for 

the BM. Both margins are to be calculated ex-post annually based on the most recent statistics 
available as directed in the Monitoring Plan. 
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 D.2. 1.  Option 1: Monitoring of the emissions in the project scenario and the baseline scenario  
 
 
  D.2.1.1.  Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 
to D.3) 

Data 
variable  

Source of 
data  

Data 
unit 
 

Measured (m), 
calculated (c) 
or estimated (e) 
 

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the 
data be 
archived? 
(electronic/ 
paper) 

Comment 

 
As there are no project emissions, no data needs to be collected. 
 
  D.2.1.2.  Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO2 
equ.) 
 
As there are no project emissions, no formulae are provided. 
 
  D.2.1.3.  Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHGs within the project 
boundary and how such data will be collected and archived : 
 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 

to table 
D.3) 

Data variable 
Source of 

data 
Data unit

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
frequency 

Proportion 
of data to 

be 
monitored 

How will the data be 
archived? (electronic/ paper)

Comments 
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1 

Net electricity 
supplied to the 
grid by both 
Poechos I and 
Poechos II 
Plants (E1) 

ENOSA or 
COES (when 
the Operator 
is an active 
member of 

COES) 

MWh (m) 

Hourly 
measured and 

monthly 
recorded 

 
 

 
100% 

 

Electronic. 
Data will be archived during 

the crediting period and 2 
more years after the end of the 

crediting period. 

Official metering data sent monthly by 
COES.* Invoices to the final buyer have to 

match official metering data. There is a 
power meter installed in the Sullana 

substation. The meter is regularly calibrated.  

2 

Net Electricity 
supplied to the 
grid by Poechos 
II Hydroelectric 
Plant (E2) 

ENOSA or 
COES (when 
the Operator 
is an active 
member of 

COES) 

MWh (m) 

Hourly 
measured and 

monthly 
recorded 

 
 

 
100% 

 

Electronic. 
Data will be archived during 

the crediting period and 2 
more years after the end of the 

crediting period. 

Official metering data sent monthly by 
COES.* Invoices to the final buyer have to 

match official metering data. There is a 
power meter installed in Poechos II plant. 

The meter is regularly calibrated.   

3 

Net Electricity 
supplied by the 
project to the 
grid (EGy) 

Own 
production 

 
MWh (c) Monthly 

 
 

100% 

Electronic. 
Data will be archived during 

the crediting period and 2 
more years after the end of the 

crediting period. 

The net electricity supplied by the project to 
the grid is calculated based on the difference 

between the meter readings of E1 and E2. 
Hence,  

EGy = E1 – E2*. 
 

4 
CO2 emission 
factor of the 
grid (EFy) 

Own 
production 

tCO2e / 
MWh 

(c) Yearly  
 

100% Electronic 
Calculated as a weighted sum of the OM and 

BM emission factors. 

5 

CO2 Operating 
Margin 
emission factor 
of the grid 
(EFomy) 

Own 
production 

tCO2e / 
MWh 

(c) Yearly 

 
 

100% Electronic 

Calculated as indicated in the relevant OM 
baseline method (DDA-OM). 

6 

CO2 Building 
Margin 
emission factor 
of the grid 
(EFbmy) 

Own 
production 

tCO2e / 
MWh 

(c) Yearly 

 
 

100% Electronic 

Calculated as Sum(Fi,y*COEF)/Sum(Gen 
m,y) over recently built power plants 

defined in the baseline methodology (BM2). 
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7 

Amount of each 
fossil fuel 
consumed by 
each power 
source / plant 
(Fi,y) 

Own 
production 
by using 

COES Net 
efficiency 

conversions 
(NECs) 

annual data 
** 

TJ (e) Monthly 

 
 
 
 
 
 
 
 
 
 
 

 
100% 

Electronic 

Reliably estimated with the Annual Plant 
Fuel Requirement (APFR) Formula1: Gen 

(KWh)*3.6*10^6/(NEC*10^12) = TJ 
where Net Efficiency conversions (NECs) 
are the average real NECs per technology. 

Real NECs per power plant need to be taken 
from most recent COES annual statistics. 
The monitoring of parameter 7 should be 
done monthly. However, at the end of the 

year, NECs per technology should be 
replaced by using the most recent yearly, 

published NECs information. 
 

** COES monitors fuel consumption by 
calculating it from the electricity produced 
and real NECs per power plant. This is the 
same approach that will be used to monitor 

Parameter 7 in Project’s MP. 

8 

CO2 emission 
coefficient of 
each fuel type i 
(COEFi) 

Own 
production 

tCO2e / 
mass or 
volume 

unit 

(c) Yearly 

 
 
 
 
 
 
 
 

100% 

Electronic 

COEFs need to be updated annually with 
annual Real NECs data, which are published 
by COES. Average COEFs per technology 
will need to be calculated separately by the 
ERCP Manager by using the average Real 
NECs per technology, which also are to be 

calculated separately. 
The COEF formula to use is the following: 
COEFs per technology = [3.6 x (44/12) x C 
x O] / [103 x NEC average  per technology] 

– This formula is deducted from APFR 
Formula. 

9 

Hourly 
electricity 
generation of 
all units f of the 
grid (Gen) 

COES MWh (m) 

Hourly 
measured and 

monthly 
recorded 

100% 

Electronic 

Taken from COES. 

                                                      
1 The APFR Formula has been taken from The Greenhouse Assessment Handbook (September, 1998) – a World Bank document. 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 

 
CDM – Executive Board         page 6 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

10 

Identification of 
power plants 
for the OM 
(Plant name) 

COES Text (e) Yearly 

 
100% of 
set plants 

Electronic 

Identification of plants to calculate OM. 

11 

Identification of 
power plants 
for the BM 
(Plant name) 

COES Text (e) Yearly 

 
100% of 
set plants 

Electronic 

Identification of plants (m) to calculate BM. 

12 

The merit order 
in which power 
plants are 
dispatched by 
documented 
evidence 

COES Text (m) Weekly 

 
 
 

100%  
Paper for original documents, 

else electronic 

Required to stack the plants in the dispatch 
data analysis.  

12.a 

Electricity 
imports to the 
Project’s 
electricity 
system 
(GENimports) 

COES KWh (c) Yearly 

 
 

100% 
Electronic 

Obtained from the latest local statistics. If 
local statistics are not available, IEA 

statistics are used to determine imports. 
Imports are not expected but will be 

monitored if any. 

12.b 

CO2 emission 
coefficient of 
fuels used in 
connected 
electricity 
systems (if 
imports occur) 
(COEFimports) 

COES 

tCO2e / 
mass or 

unit 
volume 

(c) Yearly 

 
 
 

100% 
Electronic 

Obtained from the latest local statistics. If 
local statistics are not available, IPCC 

default values are used instead.  

 
* The net electricity to the grid of Poechos I is metered by the energy meter of Sullana substation. However, the project participant implemented a second 
hydro power plant called Poechos II, delivering electricity to the same Sullana substation. Before Poechos II implementation, the 0.2 class electricity meter at 
the Sullana substation was measuring the electricity from Poechos I only. After Poechos II implementation and after having installed a separate 0.2 class 
meter for Poechos II (on March 27th, 2010), the net electricity supplied to the grid from Poechos I is the electricity metered in the meter of Sullana minus the 
energy metered in the energy meter of Poechos II. 
 
Net Electricity supplied by the project activity to the grid (EGy) = Meter reading at Sullana substation (E1)  – Meter reading at Poechos II plant (E2). 
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  D.2.1.4.  Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units of CO2 
equ.) 
 
See Section E.4 for baseline emissions calculations.  
 
 D. 2.2.  Option 2:  Direct monitoring of emission reductions from the project activity (values should be consistent with those in section E). 
 
 
  D.2.2.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 

to table 
D.3) 

Data 
variable  

Source of 
data  

Data 
unit 

Measured (m), 
calculated (c),  
estimated (e),  

Recording 
frequency 

Proportion 
of data to 

be 
monitored 

How will the data 
be archived? 
(electronic/ 

paper) 

Comment 

 
N/A 
  D.2.2.2.  Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO2 
equ.): 
 
N/A 
 D.2.3.  Treatment of leakage in the monitoring plan   
 
  D.2.3.1.  If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project 
activity 
ID number 
(Please use 
numbers to 
ease cross-
referencing 
to table 
D.3) 

Data 
variable 
 

Source of 
data  Data 

unit 

Measured (m), 
calculated (c) 
or estimated (e) 

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the data 
be archived? 
(electronic/ 
paper) 

Comment 

 
N/A 
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  D.2.3.2.  Description of formulae used to estimate leakage (for each gas, source, formulae/algorithm, emissions units of CO2 equ.) 
 
 
N/A 
 
 D.2.4.  Description of formulae used to estimate emission reductions for the project activity (for each gas, source, formulae/algorithm, 
emissions units of CO2 equ.) 
 
N/A 
 
D.3.  Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored 
 
Data 
(Indicate table and 
ID number e.g. 3.-1.; 
3.2.) 

Uncertainty level of data 
(High/Medium/Low) 

Explain QA/QC procedures planned for these data, or why such procedures are not necessary. 

D.3.1. Net electricity 
supplied to the grid 
by both Poechos I 
and Poechos II Plants  

Low There is a power meter installed at Sullana substation. The Serial number of the meter is PL-0305A001-01 The 
meter is regularly calibrated, at least every three years. Official metering data will be sent monthly by COES. 
Sales record to the grid (COES) or final client (ENOSA) and other records are used to ensure consistency.  

D.3.2. Net Electricity 
supplied to the grid 
by Poechos II 
Hydroelectric Plant  

Low There is a power meter installed at Poechos II plant. The Serial number of the meter is PJ-1004A406-02. The 
meter is regularly calibrated, at least every three years. Official metering data will be sent monthly by COES. 
Sales record to the grid (COES) or final client (ENOSA) and other records are used to ensure consistency. 

D.3.3  Net Electricity 
supplied by the 
project to the grid 
(EGy) 

Low Calculated based on the readings of meters installed for parameters D3.1 and D3.2. 

D.3.4 – D.3.12b 
Others 

Low IEA statistics (for energy data) are used to check local data. 
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D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions 
and any leakage effects, generated by the project activity 

 
No special monitoring equipment is needed. The NCDMF will provide SINERSA with a Monitoring Plan and pre-programmed spreadsheets. The Project 
sponsor will just need to collect the information as described and apply the formulas as directed in the monitoring Plan. The collection sources of the data will 
not be in any case the Project own records, but the final client records of hourly production to keep the highest transparency and accuracy. When the Project 
Operator is an active member of COES, the Project generation data will come from COES. The Project staff will confirm these data with own records, and the 
latter will be cross-checked with sales receipts.  
 
D.5 Name of person/entity determining the monitoring methodology: 

 
The Monitoring Methodology and Monitoring Plan were completed on 30/11/2004 by: 
 
Francisco Fernandez-Asin 
Senior Financial Specialist 
NCDMF 
Washington DC 
USA 
 
The NCDMF is also a Project participant listed in Annex I of this document.  
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Annex 4 
 

MONITORING PLAN 
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