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1 PROJECT DETAILS

1.1

Summary Description of the Implementation Status of the Project

The Las Pizarras Project in Peru (hereafter referred to as the “Project”) is a run-of-river
hydroelectric power project located at approx. 1,078 m.a.s.l, on the high basin of the Chancay
river, in the district of Santa Cruz y Sexi, province of Santa Cruz, region of Cajamarca, in Peru.
The total installed capacity of the Project consists of 19.992 MW, with an electricity generation
potential of 106.598 GWh per yearl. The Project was implemented by “Empresa Eléctrica Rio
Doble S.A.” (hereafter referred to as “Rio Doble”).

The Project generates renewable electricity by using water from the Chancay river and supply this
energy to the National Interconnected Electric Grid (SEIN). The aim of the project is to displace
energy generated by fossil fuels from the electricity system (SEIN) through renewable energy
generation. The spatial extent of the Project boundary is the SEIN. The plant is connected to the
national grid SEIN through 138 kV transmission line to the Espina Colorada sub-station, with a
total length of approx. 14.43 km.

As indicated in documents of Table 1, the construction of the power plant starts with the
construction of the access road on April 14th, 2011. Purchase of main equipment happened on
July 12t 2012, when the two Indar generators were bought. The Generation Concession of the
hydroelectric plant, which states that it was complied with the affidavit of compliance with
environmental standards, was obtained on November 18t, 2008, and on September 9th, 2009,
the transfer of ABR Ingenieros in favour of Empresa Eléctrica Rio Doble S.A. was approved.
Commercial operation started on April 30th, 2013.

The Project was originally registered as a CDM program under UNFCCC on October 19th, 2012,
with reference 6967 “Las Pizarras Project”.

The relevant implementation dates of the Las Pizarras Project, are set out in the following table:

Table 1. Relevant implementation dates of the Project activity

Date Key Events Document

(RM) Concesion Definitiva de Generacion
18/11/2008 Environmental RER. publicacién El Peruano

authorization (RM) Cambio Titular Concesién Definitiva
Generacion RER. publicacion El Peruano

1 Socoin (2011). Proyecto Basico Las Pizarras (Basic Project Las Pizarras), p. 15.
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equipment

Date Key Events Document
04/04/2011 Temporary license 20110404 _Resolucién de la Alcaldia
Start of Works / Date of Acta de Recepcion
14/04/2011 construction
01/08/2011 Construction license 20110801 Licencia construccién Santa Cruz
Purchase of main Factura Indar - Invoice for purchase of the
12/07/2012

two Indar generators

31/12/2012 - to date (it
will continue operating)

Continued operation
period

Generation records provided for the second
monitoring period as evidence

30/04/2013

Commissioning date

20130430 Aprobacion de puesta en
operacion comercial - Carta COES

30/04/2013

Starting date of the
crediting period

VCS Homepage: Home / Verified Carbon
Standard / Project 13482

The power plant has an expected operating lifetime of 40 years and it was estimated that it would
avoid the emission of 68,132 tons of carbon dioxide equivalent (t CO2e) per year, which would
amount to 681,320 t CO2e for the first crediting period (30/04/2013 - 29/04/2023) of 10 years,
generating the equivalent amount of greenhouse gas (GHG) emissions reductions (ERs). The
greenhouse gas (GHG) emissions of the Project activity are negligible, thus there is no need to
monitor them, and this is not taken into account when calculating ERs.

In the first monitoring period (30/04/2013 to 30/09/2015), the total amount of emission
reductions was 107,925 t CO2e, as a result of displacement the electricity generated in fossil
fuel fired power plants of the grid.

In this second monitoring period (01/10/2015 to 30/09/2021), the total amount of emission
reductions is 333,741t COze, because of the same reason as in the first monitoring period
(displacement of electricity generated by fossil fuels), and the Project has operated satisfactorily.

The audit history of the project is included in the following table:

2 Las Pizarras Project, VCS registry home page: https://registry.verra.org/app/projectDetail/VCS/1348
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1.2

Audit Type Period Program VVB Name Number of years

CDM program Swiss Association

Validation 19-October-2012 (UNFCCC) for Quality and 7
(CDM) Management
Systems
L VCS program AENOR
Validation 09-September- (VERRA) International SAU. 10
(VERRA) 2014
o . VCS program AENOR
MGUICIGUNER 30-April-2013 - (VERRA) International SAU. 242
Monitoring 30-September-
Period) 2015
e . VCS program Applus+ 6
V= T INPALE 01-October-2015 (VERRA) Certification
Monitoring - 30-September-
Period) 2021
19-October-2012 - = 8,95
-- 30-September-
2021

Sectoral Scope and Project Type
Sectoral scope 1. VCS sectoral scope: Energy Industry (renewable/non-renewable).

Approved consolidated baseline methodology ACMO002 “Consolidated baseline methodology for
grid-connected electricity generation from renewable sources”; Version 12.3.0.

The proposed project activity is not a grouped project.

Project Proponent

ol¢-Ehalrelilo Il Empresa Eléctrica Rio Doble S. A.
oyl T il  Giobany Cuavoy
LN Apoderado General

[ J(CEEW Calle Tomas Ramsey N° 930, Of. 804 Magdalena del Mar - Lima. Cédigo
Postal N° 15076

LI gl i=l (511) 992765301

SN scuavoy@riodoble.com

Other Entities Involved in the Project

There are no other entities involved in the Project.
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1.5

Project Start Date

The Project start date was on April 30th, 2013. This is the date of commencement for the
commercial operation of the Project.

Project Crediting Period

The crediting period of the Project is 10 years. It is running from April 30th, 2013, to April 29th,
2023, extendable twice for another 10 years each time, according to VCS standard.

Project Location

The Project is located in the northern part of Peru, within the District of Santa Cruz and Sexi,
Province of Santa Cruz, and Department of Cajamarca. The powerhouse is placed along the right
margin of the Chancay River.

According to the Project’s license to undertake studies for electricity generation, granted by the
Institute of Natural Resources (INRENA) and then ratified by the water authority (Autoridad
Nacional del Agua - ANA), the coordinates for the intake and discharge are the following:

Table 2. Intake and discharge coordinates of the Project activity

Intake Coordinates

UTM Coordinates X (East): 721.737 Y (North): 9267.716 PSAD 56

Geographical Coordinates | Longitude: -78.99442485 Latitude: -6.620835649

Discharge Coordinates

UTM Coordinates X (East): 714.470 Y (North): 9263.575 PSAD 56

Geographical Coordinates | Longitude: -79.05998099 Latitude: -6.658534724

The location of the Project can be seen in the following figures:



Monitoring Report: VCS Version 4.2

Figure 1. Project Location
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1.8

Title and Reference of Methodology

The Project uses the UNFCCC approved consolidated baseline and monitoring methodology
ACMOO002 “Consolidated baseline methodology for grid-connected electricity generation from
renewable sources - Version 12.3.0”.

The Project uses the following UNFCCC tools, also referred in the methodology:
* “Tool to calculate the emission factor for an electricity system --- Version 02.2.0”

e “Tool for the demonstration and assessment of additionality --- Version 06.0.0”

Participation under other GHG Programs

The Project was initially registered under UNFCCC CDM scheme on October 19th, 2012
(reference 6967 “Las Pizarras Project”). No GHG credits have been claimed under other GHG
programs.

Other Forms of Credit and Supply Chain (Scope 3) Emissions

The Project does not reduce GHG emissions from activities that are included in an emission-
trading program or any other mechanism that includes GHG allowance trading. There is no
national program or cap, applicable to this project. The Project doesn’t use and will not use its
GHG emission reductions and removals for compliance under any such programs or mechanisms.

Peru is not an Annex | country of the Kyoto protocol, so it is not participating in the Assigned
Amount Unit (AAU) markets. Also, the country has not implemented a national emission rights
market. Peru is preparing a national registry for GHG mitigation measures that will collect,
register, monitor and manage information whose main purpose is to help monitor the NDC at the
national level.

The Project is a renewable energy generation project. It discharges no emission during the
operation period; thus, the Project doesn’t fall into categories that create GHG emissions
primarily for its subsequent removal or destruction.

The Project has not created or has not sought or received another form of environmental credit,
including renewable energy certificates, now or in the future.

Regarding the supply chain, the project does not directly impact emissions associated with any
good or service other than the electricity supplied to the national grid. Therefore, no double
counting within scope 3 should be generated in the supply chain.
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1.11

Sustainable Development Contributions

In line with the Sustainable Development Goals and the 2030 Agenda for Sustainable
Development, the Project contributes to sustainable development by contributing to several of its
environmental, social, economic and technological objectives, both directly and indirectly, such
as the ones recorded in Table 3 below.

This project contributes with different actions to 6 of the 17 Sustainable Development Goals.
Directly, it strengthens Goals 7 and 13 with the generation of clean energy and therefore the
reduction of GHG emissions. In addition, Rio Doble is committed to education equal opportunities
by promoting sustainability and ecosystems conservation throughout academic visits and
informative talks (Goal 4). It promotes equal opportunities also in the gender and social spheres,
ensuring the participation of women in managerial positions (Goal 5) and recruiting staff from
different regions of the country (Goal 10).

Moreover, it is committed to strengthening health-care services by contributing to the acquisition
of a medical oxygen plant for the population of the province of Santa Cruz (Goal 3).
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SDG Indicator

Number of visitors
received in form of
organized school
excursions and
other academic
groups

Number of
attendees at
informative talks on
renewable
electricity
generation

Number of
materials provided
to improve the
conditions of
learning centers

Table 3: Sustainable Development Contributions

Net Impact on SDG Indicator

Implemented activities to increase

Implemented activities to increase

Implemented activities to increase

Current Project Contributions

Visits are organized from different

schools or academic centers around

the different facilities of the
hydroelectric plant to explain its
main components, the positive
impact that renewable sourced
energy has over the environment
and how it contributes to fight
climate change.

Informative talks are given in
educational centers, in which
printed material on the company's
electricity generation activity in the
area is handed out.

Collaboration with educational

centers to provide different kind of
materials (books, sport equipment,
etc.) during visits to these centers.

Contributions Over Project Lifetime

18 students in 5th year from the Oscar Demetrio
Urraca Orrego Secondary School of the Centro
Poblado Puchudén, district of Yauyucan,
province of Santa Cruz.

8 students in the 5th year from the Antonio
Davila Educational Institution in the district of
Sexi, province of Santa Cruz.

3 balls of various sports (football, volleyball) and
nets for volleyball and football.

10
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3.8

B

10.2

Amount of money Implemented activities to increase
contributed to the

collective fund of

the province of

Santa Cruz for the

purchase of a

medical oxygen

plant

Number of women  Implemented activities to increase
in managerial

positions within the

plant

Percentage of Implemented activities to increase
employees from

different provinces

and districts

Due to the problems generated by
the COVID-19 pandemic, the
authorities and population of the
province of Santa Cruz organised a
fund-raising campaign for the
purchase of a medical oxygen plant
to serve the population. The
acquisition of the equipment was
the responsibility of a non-profit
Religious Civil Association.

Ensure women'’s full and effective
participation and equal
opportunities for leadership.

Ensure equal opportunities for
employees regardless of their origin
and residence.

Contribution of twenty-five thousand soles (S/
25,000.00) to the collective fund for the
acquisition of a medical oxygen plant.

There are two management positions in the
plant and one of them is occupied by a woman
(head of operations).

61.54% of the permanent staff are natives and
of the province and district of Santa Cruz, being
the support and sustenance of their families.

38.46% of the staff are technics who come from
various provinces in the north of Peru and ERD
is their first job placement, all of them with a job
continuity of between 4 and 6 years.

11
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7.2

13.2

7.2.1 Renewable Implemented activities to increase
energy share in the

total final energy

consumption

13.2.2 Total Implemented activities to decrease
greenhouse gas
emissions per year

The main activity of the project is
based on the production of clean
energy that increases the
percentage of renewable energy
from the energy mix, displacing
fossil fuels in the country's electrical
system.

Using renewable energy for
generating electricity which
otherwise would have been
generated through alternate fuel
(most likely - fossil fuel) based
power plants, contributing to
reduction in specific emissions
(emissions of pollutant/unit of
energy generated) including GHG
emissions.

From October 2015, the Project has injected
597,946.74 MWh of renewable energy into the
country's electricity grid.

During this monitoring period (from October
2015 to September 2021), the Project has
reduced 333,741 tons of CO2 emissions.

12
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2 SAFEGUARDS

2.1 No Nef Harm

According to the Peruvian Electric Concessions Law (Law No. 25844)3 for the development of
hydroelectric power plants of less than 10 MW the only requirement is a Generation
Authorization, and a completion of an Environmental Impact Assessment (EIA) or its approval is
not required. With the introduction of the Law to Assure the Efficient Development of Electric
Generation (Law No. 28832)4 on 23/07/2006, the limit for a Generation Authorization was
increased to 20 MW. As a result, the Project is not legally required to present an EIA.

The area where the Project it is located is mainly unpopulated terrain, without any archaeological
sites® or protected natural areas.

The environmental impacts identified, before the Project construction, during the workshops held
in 2011 by the National Environmental Fund (FONAM) and Rio Doble, were not considered to be
significant. Most of them were expected in the construction phase and were considered
temporary. Appropriate mitigation measures were undertaken to manage those minimal impacts.
On the other hand, during the operation phase, most impacts were expected to be positive, mainly
because of the Project contribution to improved social and economic conditions for the local
inhabitants.

2.2 Local Stakeholder Consultation

Prior to the start of the project activity, and as part of the Peruvian Designated National
Authority’s requirements for the Letter of Approval for the Project’s CDM process, the National
Environmental Fund (FONAM) was mandated to undertake a local consultation process with the
objective of matching the interests of the Project sponsor with those of the local community.
Hence, Rio Doble and FONAM held two workshops to explain the objectives, scope and
commitments of the Project with respect to the local stakeholders’ livelihoods and with the
environment.

To establish the Project’s zone of influence FONAM set a radius of 6 km around the Project (zone
of influence), identified the main actors or representatives of the communities, and proceeded
to interview the local authorities, as well as survey the local population on their living conditions,
their knowledge on environmental issues (local and global), and their knowledge on the Project.

3 Peruvian Electric Concessions Law (Law No. 25844), Peruvian State digital platform:

https:

cdn.www.gob.pe/uploads/document/file/887029/DL-25844.pdf?v=1593181734

4 Peruvian Electric Concessions Law (Law No. 25844), Peruvian State digital platform:
https://cdn.www.gob.pe/uploads/document/file/889384/LEY-28832.pdf?v=1593189082

5 Socoin (2011). Proyecto Basico Las Pizarras (Basic Project Las Pizarras), p. 13.

13
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To prepare for the information workshops, an informative brochure about the Project was
developed by FONAM, as well as some flipcharts about global environmental issues and the
Project activity. The authorities and representatives of the communities were then sent written
invitations to the workshop, and among the other diffusion measures undertaken to invite the
population to the final workshop were flyers that were handed out at different hours, a radio
announcement, and posters.

Two information workshops were held, one on 08/06/2011 and the other one on 10/06/2011,
with a total participation of 41 members of the Santa Cruz and Catache districts, including local
authorities and school teachers. During these meetings, FONAM shared information on climate
change, the greenhouse gas effect, the Clean Development Mechanism, and the environmental
and social benefits of the Project, as well as an explanation of the Project in detail. They then
listened to the concerns of the local inhabitants. All the information gathered from both meetings
was compiled and detailed in a written report, and there are lists with the names and signatures
of the participants.

A final information workshop was held on 10/06/2011, with the participation of 59 members of
the local community, and during this meeting representatives of Rio Doble and the Executive
Director of FONAM were present to address the main concerns of the local populations and
present the main elements of the social investment plan of the Project.

The Project was received positively by the local stakeholders. The main topics discussed were:
* Environmental impacts during the Project’s construction and their mitigation.
* Water shortage and water quality within the river-bordering localities.
e Support to communities through educational infrastructure.
e Support to communities through health infrastructure.

The comments of the local stakeholders were taken into account and were considered on the
elaboration of the Social Investment Plan. Rio Doble committed itself to the following, as
registered in FONAM'’s report of the process:

* In March 2013 the company supported the dissemination of environmental knowledge
by contributing with two environmental education modules, one for each secondary
school of the region.

e In March 2012 the company supported the Santa Cruz high schools with modules 10
computers for each school (a total of 20 computers).

e In January 2014 the company coordinated with the city of Santa Cruz to develop a
reforestation program.

14
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3

3.1

2.3 AFOLU-Specific Safeguards

This project is not an AFOLU-Project, so this section is not required.

IMPLEMENTATION STATUS

Implementation Status of the Project Activity

Las Pizarras Project started its commercial operations on April 30th, 2013. Hence, the carbon
crediting period and therefore the monitoring starts on April 30th, 2013, when the plant
commenced electricity generation. At the time of starting the commercial operations, the Project
was fully operational.

During the second monitoring period (01/10/2015 to 30/09/2021), the Project has operated
continuously and satisfactorily. There have only been regular maintenance stoppages and some
isolated forced shutdowns events that have been satisfactorily resolved and that have not
compromised clean generation production. The longest duration events that occurred during the
monitoring period and the reason are listed below.

Table 4. Relevant stoppages of the Project activity

Total
Start date Unit Start time | Endtime | downtime Details
(minutes)
External incident: disconnection of
02/02/2017 G1 0:00 8:10 3850 . )
line L-2240 at S.E. Chiclayo Oeste
External incident: disconnection of
02/02/2017 G2 0:00 8:01 3841 . .
line L-2240 at S.E. Chiclayo Oeste
Internal incident: voltage loss in
29/10/2017 G1 12:31 18:34 1803
phase R
Internal incident: voltage loss in
29/10/2017 G2 12:31 18:34 1803
phase R
Internal incident: distributor rod
19/01/2018 G2 1:47 20:36 5881
breakage
Internal incident: external fault,
30/01/2018 G1 10:25 21:28 2103 opening of line L-2192 (Cajamarca
Norte - Caclic) 220 kV

15
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3.2

3.2.1

3.2.2

Total
Start date Unit Starttime | Endtime | downtime Details
(minutes)

External incident: Grenergy

22/11/2020 G1 5:10 19:01 10911 )
Programmed Maintenance
External incident: Grenergy

22/11/2020 G2 5:10 19:01 10911 .
Programmed Maintenance

The amount of energy generated has been continuously measured by one main meter (M1)
installed at Espina Colorada substation. The backup meters (M2 and M3) installed in the same
substation have not been used during this monitoring period. These measurements equipment
is certified and calibrated complying IEC standards.

Deviations

Methodology Deviations

This project has no had methodology deviations, so this section is not required.

Project Description Deviations

Deviations reported in previous monitoring reports:

There was a change on the turbines and total installed capacity of the Project, recorded in the
first monitoring period. It was stated in the PD that the project would employ two new Francis
turbines with horizontal shafts of 9 MW each and the total capacity this would be of 18 MW, with
an electricity generation potential of 103.32 GW-h per year.

In reality, two generators of 9,996 MW each were employed, the total installed capacity is now
19.992 MW, and the total electricity generation potential is 106.598 GW-h per year.

Given that the PDD redaction was carried out during the project phase, this change occurred
during the construction phase when it was detected a mistake in the river daily flow, could
produce a reduction on the estimated energy production. In order to get the estimated energy
production, it was decided to change the turbines previously considered and increment the total
installed capacity up to 19.992 MW.

Considering that this increase of +3.1% in the electricity generation potential is far from the +38%
variation established for the energy sales parameter that would be necessary to reach the
benchmark of 12% included in the PDD, it is considered that this project deviation does not
impact the applicability of the methodology, additionality, or the appropriateness of the baseline
scenario. Furthermore, this change in the installed capacity was already approved in the previous
monitoring report.

16
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The difference in production is mainly due to two factors with opposing effects:

For once, calculation was revised when it was found out that the river daily flow would yield an
income of about 3% lower than originally planned. Which led to a subsequent detailed study by
the engineering department of the manufacturer, allowing the PP to work with the distributor of
the turbine to change it, which meant a greater flow path and therefore greater peak power and
higher output (but only in those moments where the plant is at full load). With which fortunately
it was able to counteract the above factor.

The following table shows the differences between the estimated initial data, considered in the
registered PD, and the real data of the final installed equipment:

Table 5. Estimated and real data of the equipment installed

. Turbine Generator . .
Turbinable flow | Rated net . . Maximum theoretic
installed installed .
rate head . . production
capacity capacity
. . 9.1125 MW
Initial estimate 103,902 MWh
22.1 m3/ sec 95.67 m 9 MW
data (10.125 KVA) / year
. 106,598 MWh
Final data 23.2 m3/ sec 105.35 m 10.023 MW 9.996 MW / year
Y

In addition, the initial monitoring plan described in the Project Description Document of the CDM
project was revised during the first Monitoring Period in order to remove redundant meters and
implement a more simply and realistic system.

It was stated in the PD a tentative meters location as per the following figure:

17
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Figure 4. Initial meters location

Meters M1 and M2 (main meters) were considered redundant, so these were unified at M1. In
the other hand, M4 and M3 were not considered useful since the current meters were
bidirectional, and these measure the value of net electricity to the grid. M5 was substitute by two
backup meters (M2 and M3) as it is shown in Figure 4 (Section 4.3).

The values obtained from the main meter (M1) would be cross check with the invoices issue to
the SEIN.

This new plan was carried out from the beginning of the commercial operation of the plant, and
it does not affect to the conservative calculation of the emission reduction, since there were not
substantial changes, but only redundant meters were removed.

This new monitoring plan was developed in compliance with the applicable methodology and
didn’t involve any impacts on the additionality, methodology nor the appropriateness of the
baseline scenario of the project as the only change was to remove redundant meters, only used
for internal control of the project participant. Further details of the new monitoring plan are
available in section 4.3.

In the other hand, in the registered PDD, the General Manager was in charge of:
e Compile and analyze all the monthly monitoring reports every year.

e Elaborate an estimate of emission reductions in an Emission Reduction Monitoring
Report.

* Calculate the Combined Margin and recalculate the Grid Emission Factor every year.

18
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e« Compile and analyze all the calibration reports in a Maintenance Report Status every
year.

* Manage and supervise all monitoring activities under the generation project.
* Ensure that all data is recorded accurately.
e Supervise the maintenance and operation departments.

e« Ensure that the operators from the maintenance and operations departments are
appropriately trained for monitoring/checking the different parameters/meters with
training sessions and an instruction manual.

e Draft the Emission Reduction Monitoring Report with all its attachments, which will be
verified by the DOE.

As explain in section 4.3. (Organizational structure), some tasks were assigned to the Plant
Manager. This change doesn’t impact the conservativeness of the quantification of GHG
emission reduction.

Deviations from this monitoring period:

In the registered PD, parameter EFco2,iy and EFco2m,y was listed both as validation and
monitoring parameter (ex-ante and ex-post). In both cases, possible updates of the IPCC emission
factor values were considered. Therefore, parameter EFco2,iy and EFco2m,iy has been remove

from section 4.2 because it was registered as an ex-ante parameter, under conformance with
ACMOO002 version 12.3.0.

In addition, there are two fuel emission factors that were not included at the time of registration:
Other Primary Solid Biomass and Landfill Gas. For this reason, the value description of parameter
EFCO2,i,y and EFCO2,m,i,y of section 4.1 has been extended adding these two fuel emission
factors needed for EFOM calculation, thus substituting the previous information:

Data / Parameter: EFcpyiyand EFcps iy

Data umnit: tCOy/GT

Description: CO; enussion factor of fossil fuel type 7 in year y.

Source of data used: IPCC default values at the lower limut of the uncertamnty at a 95% confidence

interval as provided in table 1.4 of Chapter 1 of Vol. 2 (Energy) of the 2006
IPCC Guidelines on National GHG Inventories.

Value applied: Diesel 011 = 72.600
Residual Fuel O1l = 75,500
Natural Gas = 54300
Coal = 87,300
Justification of the The CO; enussion factor is used to calculate the CO; emission coefficients of
choice of data: the power plants in the grid. This 1s a step necessary to find the baseline CO;
emission of the grid.
Any comment: None.

Figure 3. Value applied information for EFC02,i,y and EFCO2,m,i,y parameter in the registered PDD
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3.3

The reason for adding these two types of fuel is that at the time of regjstration of the project,
Peru's electrical grid did not have power plants with these technologies, so it has been necessary
to incorporate the new types of fuel as they have been incorporated into the national electricity
system, thus reflecting all plants in the ex post EFOM calculations. Therefore, this project
deviation does not affect the applicability of the methodology, the additionality or the suitability
of the base scenario in accordance with section 3.20.2 of the VCS Standard v4.4.

On the other hand, in the registered PD, the parameter EFcoz,griay = EFgria,cmy was only included in
section 4.2 as a monitoring parameter, where a description of the EFgrigomppy (€X-post
calculation) and EFgridsmy parameters was included. However, EFgidsmy should have been
specifically indicated in section 4.1, as it is an ex ante parameter that is maintained as a fixed
value for the entire crediting period. For this reason, and according to TOOLO7 “Tool to calculate
the emission factor for an electricity system”, parameter EFgrid,8my has been included in section
4.1, where it can be seen the fixed value 0.56934 tCO2/MWh applicable to this Monitoring
Period.

This project deviation does not impact the applicability of the methodology, additionality, or the
appropriateness of the baseline scenario according to VCS Standard v4.4 because EFgrid,amy is @
parameter that was considered for the project, since it is an essential parameter to obtain the
EFgria,cmy value, but it was not included in the structure of the PD as an ex-ante parameter
according to the methodology and tool in the time of registration.

Finally, according to the previous verification and the VCS Standard version 4.4 document
(section 3.20.4), the identified deviations will be reflected in subsequent verifications.

Grouped Projects

The proposed project activity is not a grouped project.
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4 DATA AND PARAMETERS

4.1 Data and Parameters Available at Validation

Data / Parameter
Data unit
Description

Source of data

Value applied

Justification of choice of
data or description of
measurement methods and
procedures applied

Purpose of Data

Comments

Data / Parameter
Data unit

Description

Source of data
Value applied

Justification of choice of
data or description of
measurement methods and
procedures applied

EFco2,iyand EFco2,m,iy
1C0O2/GJ
CO2 emission factor of fossil fuel type i in yeary.

IPCC default values at the lower limit of the uncertainty at a 95%
confidence interval as provided in table 1.4 of Chapter 1 of Vol. 2
(Energy) of the 2006 IPCC Guidelines on National GHG Inventories.

Diesel Oil = 72,600

Residual Fuel Oil = 75,500

Natural Gas = 54,300

Coal = 87,300

Other Primary Solid Biomass = 84,700
Landfill Gas = 46,200

The CO2 emission factor is used to calculate the CO2 emission
coefficients of the power plants in the grid. This is a step necessary
to find the baseline CO2 emission of the grid.

Calculation of baseline emissions.

None.

EFgrid,BMm,y
tCO2/MWh

Build margin CO2 emission factor of the grid connected power
generation in year y, calculated using the “Tool to calculate the
emission factor for an electricity system”.

COES records.

0.56934 tCO2/MWh, as indicated in the registered PDD.

Built Margin, as a component of the Combined Margin (CM)
emission factor of the grid, is calculated as a fixed value for the
entire crediting period, according to the procedures described in the
“Tool to calculate the Emission Factor for an electricity system”.

The Combined Margin Emission Factor, consisting in the
combination of operating margin (OM) and build margin (BM)
emission factors, is calculated every year as a monitoring parameter
since its other component (OM Emission Factor), is recorded in the
PDD as an ex-post parameter.

Purpose of Data Calculation of baseline emissions.
Comments None.
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Data / Parameter EFeLm,y

Data unit tCO2/MWh

Description CO2 emission factor of power unit m in yeary.

Source of data COES Annual Statistics report® and IPCC default values for CO2
emission factor of fossil fuel type”.

Value applied All Thermal Plants Emission Factors.

Justification of choice of CO2 emission factor of power unit

data or description of EEetmy= (EFcozmy,i+3.6) / Nmy

measurement methods and

procedures applied The EFe,my will be calculated as per the guidance for the simple OM,

using the option A2.
Calculation of baseline emissions.

Comments None.

4.2 Data and Parameters Monitored

Data / Parameter EGrsn and EGpyy

Description Electricity displaced by the project activity in hour h of yeary.

Source of data Empresa Eléctrica Rio Doble S.A., based on electricity meters
explained below.

Description of measurement

This data will be measured and recorded every 15 minutes. The
SRR DN (TR CER I o ortion of data monitored is 100% and the data is archived
be applied electronically.

Frequency of
monitoring/recording

Hourly or yearly, as applicable.

Value monitored EGesn is recorded every 15 minutes per month in “201XXX ION Pos

103 Pizarras”, provided as evidence. These data is used to quantify
annual generation (EGpiy), and then, to cross-check annual meter
records and annual COES data:

6 COES Annual Statistics reports. Folder No. 5 or 6. Thermoelectric production and fuel consumption: Table No 5.8 for years
2018-2021 or 6.8. CV for years 2015-2017: https://www.coes.org.pe/Portal/Publicaciones/Estadisticas/

72006 IPCC Guidelines on National GHG Inventories. IPCC default values at the lower limit of the uncertainty at a 95%
confidence interval as provided in table 1.4 of Chapter 1 of Vol. 2 (Energy): https://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 1 Ch1_Introduction.pdf
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Monitoring equipment

QA/QC procedures to be
applied

EGpJ,2015 (from October) 16,861.14 MWh
EGpJ,2016 77,725.96 MWh
EGpJ,2017 108,849.27 MWh
EGr,2018 104,248.55 MWh
EGpJ,2019 105,614.60 MWh
EGp,2020 92,894.30 MWh
EGpJ,2021 (to September) 91,752.92 MWh

The equipment used to monitor the parameters are the main meter
M1 and backup meters M2 and M3. The three meters are class 0.2
(as currently required by COES) and monitor the energy supplied to
SEIN.

The monthly measurement results recorded are used to cross check
with reports of active energy transfers (VTEA)8 provided by COES to
ensure consistency. Conservative values have been used for
calculation of emission reductions.

The PD stated that calibration would be done at appropriate intervals
according to manufacturer specifications, but at least once in three
years. Given that manufacturer doesn’t specify any appropriated
interval, the calibration is being carried out once in three years
according to the PD.

All the calibrations were carried out by Peruvian Enterprise Service SAC.

The last calibration of the previous monitoring period was performed in
22/11/2014 for M1, M2 and M3 meters, considering this date as
reference for the moments of calibration for this monitoring period.

Below are the details and characteristics of the different electricity
meters as well as their calibration dates:

Meter M1 (Main meter) - PosPizarras:
¢ Manufacturer: Schneider Electric
e Type: ION8650
e Accuracy class: 0.2S
e  Serial number: MW- 1211A328-01
e  Calibration frequency: At least once every three
years
e Calibration date:
o 09/10/2015
03/12/2016
03/12/2017
01/12/2018
20/01/2020
14/01/2021

O O O O O

Meter M2 (Back up) - PosCutervo:
e Manufacturer: Schneider Electric

8 Valorizacién de Transferencia de Energia Activa (VTEA) COES reports (2015 — 2017):
https://www.coes.org.pe/Portal/PostOperacion/ValorizacionTransferencias/ValorizacionTransferenciaEP > “Select year” >

“Select month” > VALORIZACIONES > INFORMES > VTEA report

Valorizaciéon de Transferencia de Energia Activa (VTEA) COES reports (2018 — 2021):
https://www.coes.org.pe/Portal/mercadomayorista/liquidaciones > Informes de liquidaciones > “Select year” > “Select

month” > VTEA report
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e Type: ION8650

e Accuracy class: 0.2S

e  Serial number: MW- 1211A330-01

e Calibration frequency: At least once every three
years

e Calibration date:
o 09/10/2015

03/12/2016

03/12/2017

01/12/2018

20/01/2020

14/01/2021

O O O O O

Meter M3 (Back up) - PosCarhuaquero:
e Manufacturer: Schneider Electric
e Type: ION8650
e Accuracy class: 0.2S
e Serial number: MW- 1205A219-01
e Calibration frequency: At least once every three
years
e Calibration date:
o 09/10/2015
o 03/12/2016
o 03/12/2017
o 01/12/2018
o 20/01/2020
14/01/2021The generation records of the monitoring period were
made with the main meter M1 (S/N MW- 1211A328-01). The
backup meters M2 and M3 were not used during the monitoring
period.

Purpose of the data Calculation of baseline emissions.

Calculation method In case of failure or maintenance of the main meter M1, the Plant
Manager will request the electricity supplied by the project to the
Coordinator of the grid node Carhuaquero, who will develop an
energy balance with the rest of electricity meters of the system.

Comments The three meters could be configured to work either in a
unidirectional or bi-directional way, but for the project purposes they
have been configured to work in a bidirectional way.

The electric energy displaced by the project activity is the net energy
delivered to the grid. This net energy considers the self-consumption
of the auxiliary systems.

tCO2/MWh per year
CO2 emission factor of the grid electricity in year y.
COES records and Rio Doble.

D R A EE U The Emission Factor has been calculated following the “Tool to
calculate the emission factor for an electricity system”, version
methods and procedures to RGPS

be applied Based on the tool, the Combined Margin Emission Factor (EFgria,cmy)
has been calculated through a weighted-average formula,
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Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

considering both the EFgrid,om-opy and the EFgiasmy and the weights
Wom and wewm.

EFgrid,cmy = EFgria,omy * Wom + EFgria,am,y™ Wam

For hydroelectric projects: wom = 0.5 and wew = 0.5 for the first
crediting period, and wom = 0.25 and wsw = 0.75 for the second and
third crediting period.

As per the Tool to calculate the emission factor for an electricity
system. For the calculation of the dispatch data analysis (OM), the
project developer shall use the year in which the project activity
displaces grid electricity and update the emission factor annually
during monitoring. However, if the data to calculate the combined
emission factor in a certain period of time is not available during the
monitoring, then the most recent data available should be used.

For the calculation of the BM the option 1 was chosen, therefore the
BM does not require monitoring during the crediting period, and it
should be calculated as per the Tool to calculate the emission factor
for an electricity system: for the first crediting period, ex-ante based
on the most recent information available on units already built
(sample group m) at the time of CDM-PDD submission to the DOE
for validation. Therefore, a fixed value for EFgrid,BM,y is used
accordingly to the CDM tool mentioned above. For the second
crediting period, the build margin emission factor should be
updated based on the most recent information available on units
already built at the time of submission of the request for renewal of
the crediting period to the DOE. For the third crediting period, the
build margin emission factor calculated for the second crediting
period should be used.

EFgrid,om-DD,y EFgria,am,y EFgria,cm,y
(tCO2/MWh) (tCO2/MWh) | (tCO2/MWh)
2015 (from 0.62405 0.59670
October)
2016 0,60648 0.58791
2017 0.58507 0.57720
2018 0.53601 0.56934 0.55267
2019 0.53554 0.55244
2020 0.46830 0.51882
2021 (to 0.54236 0.55585
September)
None.

Any consideration or recalculation undertaken by the IPCC would be
considered in the ex-post calculations.

Calculation of baseline emissions.

As per the 02.2.0 version of the “Tool to calculate the emission
factor for an electricity system”.

Data / Parameter EGmyand EGny
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Data unit

Description

Source of data

Description of measurement
methods and procedures to
be applied

Frequency of
monitoring/recording
Value monitored
Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data
Calculation method

Comments

Data / Parameter
Data unit
Description

Source of data

Description of measurement
methods and procedures to
be applied

Frequency of
monitoring/recording
Value monitored

Monitoring equipment

QA/QC procedures to be
applied

MWh

Net electricity generated and delivered to the grid by power plant /
unit m or n in yeary or hour h.

m: Power units included in the build margin.

n: Grid power units in the top of the dispatch.

COES Generation Meters records °©

Data is directly measured based on the information provided by
COES. This data is measured and recorded every 15 minutes. The
proportion of data monitored is 100% and the data is archived
electronically.

Continuous measurement and at least monthly recording.
Dispatch data OM: Hourly.
BM: Fixed for the first crediting period.

COES Generation Meters records
None.

None, the data would be provided by the COES.

Calculation of baseline emissions.
None.

None.

Nm,y
%

Average net energy conversion efficiency of power unit m in yeary.

COES Annual Statistics Report1©

Data is directly measured based on the information provided by
COES.

Annually. Every year this data will be checked with the latest
available Annual Statistics report of the COES.

COES Annual Statistics Report
None.

If the data used is significantly lower than the default value of the
applicable technology, project proponents should assess the
reliability of the values and provide appropriate justification if
deemed reliable. Otherwise, the default values shall be used.

9 COES Generation Meters records. Monthly generation data every 15 minutes of Active Power (MW) for the years 2015-
2021: https://www.coes.org.pe/Portal/mediciones/medidoresgeneracion

19 COES Annual Statistics reports YEAR X. Folder No.5 or 6. Thermoelectric production and fuel consumption. (Table 5.8.
or 6.8. CV of COES thermoelectric power plants): https://www.coes.org.pe/Portal/Publicaciones/Estadisticas
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4.3

Purpose of the data Calculation of baseline emissions.

Calculation method None.

Comments None.

Monitoring Plan

The Monitoring Plan is developed in accordance with the approved consolidated baselines and
monitoring methodology for grid-connected electricity generation from renewable sources -
ACMO0002, version 12.3.0, and sets out the procedures for metering, monitoring and calculating
the ERs generated through the net electricity supplied to the SEIN by the project activity.

Monitoring equipment

The 100% of electricity delivered to the grid by the project is continuously measured through the
main meter M1 installed at Espina Colorada Substation. In order to ensure maximum availability
of monitoring data and quality controls, after the main meter have been installed two backup
meters, M2 and M3.

If problems which can affect the quality of data occur, the Plant Manager will initiate and
supervise the implementation of corrective actions by the Maintenance Provider. In these
situations, the Plant Manager will request the electricity supplied by the project to the Coordinator
of the grid node Carhuaquero, who will develop an energy balance with the rest of electricity
meters of the system.

The following grid connection diagram indicates the principles of positioning of metering
instruments that have been used in the monitoring of the emission reductions:

138 kV 6,6 kV G1/- Sy

(2 Y
_ (1) OOV -
A b U o 2 G2

N Nl /N

(M3)— —{"\)

S \ /)
ESPINA COLORADA PIZARRAS POWE
SUBSTATION SUBSTATION PLANT

M1: Main Meter
M2, M3: Backup Meter

Figure 5. Positioning of metering instruments
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Before the project initial commercial operation, calibration of the meters was carried out by
Peruvian Enterprise Service SAC according to IEC standards to ensure the accuracy of the
measurements. The main specifications are the followings:

Table 6. Meters specifications

Serial Calibration .
Meter Manufacturer Type number Accuracy date Carried out by
09/10/2015
03/12/2016
M1 Main . MW- 03/12/2017 Peruvian
meter - SET:;L?? 8|g5N0 1211A328- 0.2 Enterprise Service
PosPizarras 01 01/12/2018 SAC
20/01/20201
4/01/2021
09/10/2015
03/12/2016
M2 Backup . MW- 03/12/2017 Peruvian
meter - SET:;L?? 8|g5N0 1211A330- 0.2 Enterprise Service
PosCutervo 01 01/12/2018 SAC
20/01/20201
4/01/2021
09/10/2015
03/12/2016
M3 Backup ) MW- 03/12/2017 Peruvian
meter - Schneider ION 1 12054210- 0.2 Enterprise Service
PosCarhuaq Electric 8650 01 ’ 01/12/2018 pSAC
uero 20/01/2020
14/01/2021

The meters comply with the specifications set up in the PPA as the measurement equipment
are electronic type class 0.2, available to connect through telephone and with capacity for 35
days of recorded information in order to invoice. Also, the three meters could be configured to
work eitherin a unidirectional or bi-directional way, but for the project purposes they have been
configured to work in a bidirectional way.

The electricity generated has been continuously measured and recorded every 15 minutes as
well as recorded on monthly monitoring reports by Technical Operators. Due to the complexity of
the invoice system of the Peruvian grid, the monthly recorded electricity has been cross checked
with the monthly reports of active energy transfers provided by COES, where state the income
and outcome energy by the project. Conservative values are being used for calculation of
emission reductions.

Procedures for maintenance and installation of equipment, as well as calibration, have been
performed according to manufacturer specifications and will follow applicable requirements of
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the Electricity General Direction of the Peruvian Energy and Mines Ministry (these requirements
are currently under development by the Ministry).

Organizational structure

The following figure outlines the operational and management structure that the project
proponent has implemented to monitor the emission reductions generated by the project activity.
The responsible person for the monitoring of the entire data required is the Operations Manager
that for the present monitoring period has been Giobany Cuavoy.

Maintenance

Operations
Manager

Provider

Peruvian Enterprise
Giobany Cuavoy Service SAC

Plant Manager

Cesar Fernandez

Technical
Operator

Technical
Operator

Technical Technical Technical

Operator Operator

Operator

Katerine Quispe Gianpier Alcalde Alex Delgado Edikson Chavez Carlos Aldana

Figure6. General management structure

Technical Operators

The monitoring performance of the project requires the fulfilment of operational data collection
and processing obligations by the Technical Operators. The Technical Operators are obligated
to ensure that sufficient and accurate information is available to calculate ERs in a transparent
manner, and that adequate information is collected and maintained to facilitate successful
verification of accounted ERs.

The Technical Operators are responsible for:
*  Monitoring the following parameters:
o Energy and power supplied by the project activity to the national grid.
o The installed capacity of the hydro power plant.

¢ Record and store data from the main and back up meters.
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e Control the accurate operation of any meters or equipment needed for monitoring, and
preliminarily determine the needs for maintenance or repair work.

* Elaborate monthly monitoring report and send them to Plant Manager.

The Maintenance Provider

Maintenance and calibrations of the measuring equipments have been developed by the
company Peruvian Enterprise Service SAC following the applicable requirements of be Electricity
General Direction of the Peruvian MINEM (these requirements are currently under development
by the Ministry), as well as manufacturer’'s specifications. Calibration certificates of the
accredited calibration agency, and the relevant calibration document, have been collected by the
Operations Manager and will be archived for at least 2 years after the last crediting period.

Plant Manager

The Plant Manager supervises the Technical Operators and is responsible for:
e Compile and analyze all the monthly monitoring reports.
* Compile all the calibration certifications.

* Ensure that the Technical Operators are appropriately trained for monitoring/checking
the different parameters/meters with training sessions and an instruction manual.

Operations Manager

The Operations Manager has final responsibility for all aspects related to data measurements
and the monitoring of data recordings. Mainly:

e Manage and supervise all monitoring activities under the generation project.
e Ensure that all data is recorded accurately.
* Supervise the Maintenance Provider and Plant Manager.

* Elaborate the draft Monitoring Report with all its attachments, which will be verified by
the VVB.

* Elaborate an estimate of emission reductions in the Emission Reduction Monitoring
Report.

e Calculate the Combined Margin and recalculate the Grid Emission Factor every year.

For the present monitoring period, the calculation of the Combined Margin to recalculate the
annually Grid Emission Factor.

The CO2 Emission Factor for the electricity grid has been based on latest available data from the
Official COES website and following the most recent version of the “Tool to calculate the emission
factor for an electricity system”.
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Data Collection and Integration
Below is summary the data gathering that has been carried out during the monitoring period:

* Net electricity dispatched to SEIN: The three meters measure one hundred per cent of
the electricity in a continuous way. This measured energy has been recorded
electronically each 15 minutes of every hour, day and month according with COES
requirements.

e Calibration certificates of the accredited calibration agency, and the relevant calibration
document.

e Monthly monitoring reports

* Spreadsheet of calculation the Combined Margin

* Spreadsheet of calculation the Emission Reductions
*  Monitoring Report.

All data gathering has been archived electronically and will be kept at least for 2 years after the
end of the last crediting period.

5 QUANTIFICATION OF GHG EMISSION
REDUCTIONS AND REMOVALS

5.1 Baseline Emissions

Baseline emissions include only CO2 emissions from electricity generation in fossil fuel fired
power plants that are displaced due to the project activity. The baseline emission is calculated
as the product of electrical energy baseline EG(PJ,y) expressed in MW-h, produced by the
renewable generating unit and multiplied by the grid emission factor:

BE,= EGp;, * EFgiqcmy

Where:
BE,: Baseline Emission in year y (tCO2).

EGriy: Q Quantity of net electricity generation that is produced and fed into the grid as a
result of the implementation of the CDM project activity in year y (MWh/yr).
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EFgria,cmy: Combined margin CO2 emission factor for grid connected power generation in
year y calculated using the latest version of the Tool to calculate the emission factor for
an electricity system (tCO2/MWh).

Calculation of EGpsy

The calculation of EGriyis different for (a) Greenfield plants, (b) retrofits and replacements, and
(c) capacity additions.

Since the project involves the installation of a new grid-connected renewable power plant/unit at
a site where no renewable power plant was operated prior to the implementation of the project
activity (Case (a) Greenfield plant), then:

EGp;,= EGpcilisy,y

Where:

EGriy: Quantity of net electricity generation that is produced and fed into the grid as a
result of the implementation of the CDM project activity in year y (MWh/yr).

EGracilityy: Quantity of net electricity generation supplied by the project plant/unit to the
grid in year y (MWh/yr).

The net electricity generation as a result of the project activity to the grid is calculated based on
monthly records from meter M1 measurements.

COES establish an energy loss factor for each year that was multiplied to meters measurements
to obtain the values of net electricity generation. These values are around 0.998, as can be
verified on COES sitell. This energy loss factor values are applied to the fifteen-minute net
generation results obtained from the meters in sheets “20XXXX ION Pos 103 Pizarras”, provided
as evidence of energy generated and supply to the National grid.

The results are presented in the following table:

Table 78. Net electricity generation during the monitoring period

Year Month Net electricity generation (MWh)
October 2,860.87

2015 November 6,191.51
December 7,808.76

2016 January 8,145.12

11 COES Energy Loss Factor access at https://www.coes.org.pe/Portal/mercadomayorista/liquidaciones: Liquidaciones del
MME>01 Mercado de Corto Plazo>Liquidaciones VTEA>2021>00_Factores de Pérdidas Medias - Entregas
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February 12,420.75
March 13,821.98
April 13,673.01
May 9,584.06
June 5,715.72
July 2,352.91
August 1,586.43
September 1,823.68
October 2,764.16
November 1,231.80
December 4,792.67
January 11,688.99
February 11,717.72
March 13,668.83
April 13,630.59
May 14,253.64
June 10,981.30
2017
July 5,256.40
August 3,573.80
September 2,877.78
October 6,908.86
November 4,826.10
December 9,465.25
January 10,987.61
February 11,837.88
2018 March 12,362.08
April 13,226.20
May 13,878.80
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June 9,008.07
July 3,766.47
August 1,904.02
September 1,719.27
October 3,721.61
November 11,931.94
December 9,904.60
January 8,548.91
February 12,450.23
March 13,965.58
April 13,642.67
May 13,929.33
June 7,319.09
2019
July 3.976.56
August 1,770.85
September 1,009.99
October 4,814.39
November 11,133.58
December 13,062.22
January 9,703.19
February 7,334.90
March 12,416.90
April 13,200.48
2020 May 11,847.18
June 6,975.47
July 7,987.94
August 3,073.55
September 2,482.42
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October 2,915.65
November 1,655.18
December 13,301.44
January 13,595.15
February 10,613.41
March 13,078.58
April 12,483.37
2021 May 13,254.94
June 12,031.75
July 7,085.81
August 4,817.88
September 4,792.03

The total electricity supplied by the project during the monitoring period is 597,946.74 MW-h
EGp,2015) = EG_facility,2015) = 16,861.14 MW-h
EG(p,2016) = EG_facility,2016) = 77,725.96 MW:h
EG(p,2017) = EG_(facility,2017) = 108,849.27 MW-h
EG(ps,2018) = EG_facility,2018) = 104,248.55 MW-h
EG(p,2019) = EG_facility,2019) = 105,614.60 MW-h
EG(p,2020) = EG_facility,2020) = 92,894.30 MW-h

EG(p1,2021) = EG_facility,2021) = 91,752.92 MW-h

Relevant differences in the recorded generation (Table 7) between some months during the
monitoring period. The reason of these significant decrease on generation is because the
generation depends on the meteorological situation and the conditions of the hydrographic basin.

The hydrology of the Chancay river is a curve that shows a flow growth between the months of
November - April (rainy season in the area) and a decrease between the months of May - October
(dry season), naturally there have been some monthly periods with behaviors different from the
usual ones, mainly due to phenomena such as El Nifo, and other climatic peaks.
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The official entity Servicio Nacional de Meteorologia e Hidrologia del Perti (SENAMHI)12 provide
graphics that shows these variations in the hydrological conditions. The hydrological station
located above Pizarras hydroelectric power plant is called Puente Amban.

Calculation of the emission factor (EF) of the national electricity grid

The Tool to calculate the emission factor for an electricity system determines the CO2 emission
factor for the displacement of electricity generated by power plants in an electricity system by
calculating the “operating margin”, “build margin” and “combined margin” through the following
6 steps:

Step 1: Identify the relevant electric power system.
Step 2: Choose whether to include off-grid power plants in the project electricity system.
Step 3: Select a method to determine the operating margin (OM).
Step 4: Calculate the operating margin emission factor according to the selected method.
Step 5: Calculate the build margin (BM) emission factor.
Step 6: Calculate the combined margin (CM) emission factor.

Step 1: Identify the relevant electric power system

The electricity generation will be supplied to the SEIN, therefore the project displaces
consumption of energy from Peru’s SEIN.

Step 2: Choose whether to include off-grid power plants in the project electricity system.
There are 2 options in the Tool to choose from:
Option I: Only grid power plants are included in the calculation.
Option Il: Both grid power plants and off-grid power plants are included in the calculation.

Because the data from grid connected power plants is available, Option | is chosen for the
calculation of the grid emission factor.

Step 3: Select a method to determine the operating margin (OM)

Out of four options for the OM, the Dispatch Data Analysis OM (OM-DD) was selected. The Simple
OM method cannot be used since low cost, must-run resources constitute more than 50% of total
grid generation in Peru. Also, it was not necessary to use either the Simple Adjusted OM approach
or the Average OM approach because detailed dispatch data is available.

Step 4: Calculate the operating margin emission factor according to the selected method

12 Graphics from Servicio Nacional de Meteorologia e Hidrologia del Peri (SENAMHI):
https://www.senamhi.gob.pe/?p=monitoreo-hidrologico
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For this calculation the hourly generation in 2015 (from October), 2016, 2017, 2018, 2019, 2020
and 2021 (to September) was used, as it was the most recent data available. The formula for the
OM-DD emission factor (EFgrid,ompp,y) Used was provided by the Tool as follows:

Where:

EFgrigoM-p y = (Zh EGpyn X EFgLppn) /EGp)y

EFgria,om-y: Dispatch data analysis operating margin CO2 emission factor in year y (tCO2
/MWh).

EGpin: Electricity displaced by the project activity in hour h of year y (MWh).

FEeLpbp,n: CO2 emission factor for grid power units in the top of the dispatch order in hour
h in yeary (tCO2/MWh).

EGry: Total electricity displaced by the project activity in year y (MWh).
h: Hours in year y in which the project activity is displacing grid electricity.

y: Year in which the project activity is displacing grid electricity.

The hourly emissions factor is calculated based on the energy efficiency of the grid power unit
and the fuel type used, as follows:

Where:

EFeLoon = () EGun XEFerny) / ) EGy
n n

EFeLpp,n: CO2 emission factor for power units in the top of the dispatch order in hour h in
year y(tCO2/MWh).

>n EGnn: Net quantity of electricity generated and delivered to the grid by power unit n,
in hour h(MWh).

EFeLny : CO2 emission factor of power unit n, in year y (tCO2/MWh).
n: Power units at the top of the dispatch order.

h: Hours in year y in which the project activity is displacing grid electricity.

To determine the set of grid power units n that are at the top of the dispatch order at each hour
h, the power units were stacked using the merit order. The group of power units n in the dispatch
margin includes the units at the top X% of total electricity dispatched in the hour h, where x% is
equal to the greater of either:

a) 10%, or
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b) The quantity of electricity displaced by the project activity during hour h divided by the
total electricity generations by grid power plants during that hour h.

The greater of them has been chosen, being the one corresponding to the 10%, as option A
defined: if 10 per cent falls on part of the generation of a unit, the generation of that unit is fully
included in the calculation.

The CO2 emission factor of the power unit (EFeLny) is calculated as per the guidance for the simple

OM, using the option A2.

EFCOZ,m,i,yX3'6

EF, ELmy — )
my

Where:
EFeLm,y: CO2 emission factor of power unit n in year y (tCO2/MWh).

EFco2, niy: Average CO2 emission factor of fuel type i used in power unit n in year y
(tCO2/GJ).

Nny: Average net energy conversion efficiency of power unit n in year y (ratio).
m: All power units serving the grid in year y except low-cost/must-run power units.
y: Applicable year during monitoring (ex-post option).

The information on the hourly generation of all plants in the SEIN and their associated emission
factors was entered using excel software and organized in columns where the position of the
columns was determined by the monthly grid dispatch merit order. This organization helped
identify the plants that fall within the x% of grid dispatch order each hour of the year.

The resulting DDA-OM emission factor was calculated as follows:

Year EFgrid, om-DD, y

2015 (from October) 0.62405 tCO2/MWh
2016 0.60648 tCO2/MWh
2017 0.58507 tCO2/MWh
2018 0.53601 tCO2/MWh
2019 0.53554 tCO2/MWh
2020 0.46830 tCO2/MWh
2021 (to September) 0.54236 tCO2/MWh
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Step 5: Calculate the build margin (BM) emission factor

The build margin emission factor is the generation-weighted average emission factor (tCO2/MWh)
of all power units m during the most recent year y for which power generation data is available,
calculated as follows:

EFgrid,BM,y = {Z EGm,y X EFF_L,m,y} frz EGm,_l,l
m m

Where:
EFgria,amy: Build margin CO2 emission factor in year y (tCO2/MWh).

EGmy: Net quantity of electricity generated and delivered to the grid by power unit m in
yeary (MWh).

EFeLmy: CO2 emission factor of power unit m in year y (tCO2/MWh).
m: Power units included in the build margin.
y: Most recent historical year for which power generation data is available.
According to the “Tool to calculate the emission factor for an electricity system” Version 02.2.0.

the EFgria,8my Was calculated ex-ante for the first crediting period:

EFgriammy = 0.56934 tCO,/MWh

Step 6: Calculate the combined margin (CM) emissions factor

The calculation of the combined margin (CM) emission factor (EFgria,cm,y)
is based on one of the following methods:

(a) Weighted average CM; or

(b) Simplified CM.

The simplified CM method (option b) can only be used if:

e The project activity is located in a Least Developed Country (LDC) or in a country with less
than 10 registered projects at the starting date of validation; and

¢ The data requirements for the application of step 5 above cannot be met.

The weighted average CM method (option a) shall be used as the preferred option:

EFgriacmy = EFgriaomy X Wom + EFgria My X Wam
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Where:
wom: Weighting of OM emission factor (%).
wem: Weighting of BM emission factor (%).

For the proposed project, the following default values are used: wom = 0.5 and wem = 0.5

Table 910. Emission factor values for the crediting period

E':fégjjx\;\?h?’y EFgrid,BM,y (tCO2/MWh) i:gg;;“\:lvz;
2015 0.62405 0.59670
2016 0.60648 0.58791
2017 0.58507 0.57720
2018 0.53601 0.56934 0.55267
2019 0.53554 0.55244
2020 0.46830 0.51882
2021 0.54236 0.55585

*wom = 0.5 wem = 0.5

Net generation and Emission Factor data is available in the attached Spreadsheet Emission
Reduction MR2-VCS Las Pizarras_v4, and there have been used to calculate the Baseline
Emissions calculation.

Calculation of Baseline Emissions

As it has explained above, Baseline Emissions are calculated according to the following formula:

EE_;.- = EGPJ,]."X EFern‘.C‘M.}-'

Where:
BEy = Baseline emissions in year y (tCO2/y).

EGry = Quantity of net electricity generation that is produced and fed into the grid as
a result of the implementation of the VCS project activity in year y (MWh/y).

EFgria,.cmy= Combined margin CO2 emission factor for grid connected power generation in
year y calculated using version 02.2.0 of the “Tool to calculate the emissions factor for
an electricity system” (tCO2/MWh).

The baseline emissions are the product of the electricity generated and supplied by the project
power plant to the grid in the period year (EGPJ,y) and the grid emission factor (EFgrid,CM,y).
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Therefore, as said before, the combined margin CO2 emission factor of 0.56934 tCO2/MWh was
calculated ex-ante for the duration of the first crediting period as per “Tool to calculate the emission
factor for an electricity system, (version 02.2.0)” and the energy generation is measured through the
monitoring period in accordance with “ACMO002 version 12.3.0”. Then, baseline emissions of the project

are:

5.2

5.3

5.4

Table 11. Summary of emission reductions calculation

Period Net Generation (MWh) BEy (tCOze)
2015 16,861.14 10,060.96
2016 77,725.96 45,695.87
2017 108,849.27 62,827.80
2018 104,248.55 57,615.05
2019 105,614.60 58,345.73
2020 92,894.30 48,195.42
2021 91,752.92 51,000.86
TOTAL 597,946.74 333,741

Emission factor calculation is detailed in the Project Description Document and meters data is
compiled in the attached spreadsheet “Emission Reduction MR2-VCS Las Pizarras_v4”.

Project Emissions

For most renewable energy project activities, project emissions are neglected. Following the
methodology, as the project is a run-of-the-river project, it does not lead to any GHG emissions
and therefore project emissions are considered equal to zero.

PEy = O tCO2e / year

Leakage

Following the applied methodology, no leakage emissions are considered. The main emissions
potentially giving rise to leakage in the context of electric sector projects are emissions arising
due to activities such as power plant construction and upstream emissions from fossil fuel use
(e.g. extraction, processing, and transportation). These emissions sources are neglected.

Net GHG Emission Reductions and Removals

The net GHG emission reduction is calculated following the guidance of the methodology
ACMO0002, as follows:
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ERy, = BE, — PE,

Where:
ERy: Emission reduction in year y (tCO2)
BEy: Baseline Emission in year y (tCO2)
PEy: Project emission in year y (tCO2)

According to methodology, ERy = BEy - O, so the emission reductions are equal to the baseline
emissions, as it can be seen in the table below.

The Emission Reduction results can be found on the attached spreadsheet Emission Reduction
MR2-VCS Las Pizarras_v4.

Baseline Project Leakage emissions Net GHG
emissions or emissions or (tCO2€) emission
removals removals reductions or
(tCO2e) (tCO2¢€) removals
(tCO2e)
2015 (from 01-  10,060.96 0 0 10,060.96
October-2015)
2016 45,695.87 0 0 45,695.87
2017 62,827.80 0 0 62,827.80
2018 57,615.05 0 0 57,615.05
2019 58,345.73 0 0 58,345.73
2020 48,195.42 0 0 48,195.42
2021 (to 30- 51,000.86 0 0 51,000.86
September-
2021)
Total 333,741 0 0 333,741

At the time of project registration, an ex-ante emission reduction of 68,132 tCO2e per year was
estimated, which is equivalent to 408,792 tCO2e for this monitoring period. After verification of
the data in this monitoring period 333,741 tCO2e have finally been reduced, which is 82% of the
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ex-ante estimate. The data and the justification for the difference are shown in the following
table.

Ex-ante Achieved Percent Justification for the difference
FnIES 0 emissions  difference
[ [VGiloiSl reductions

removals removals
As this is a case of a run-of-river
hydroelectric power plant, it is closely
linked to the hydrological conditions of
the river, which in turn depend on
climatic variables and drought
situations.

408,792 333,741 82
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