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Summary: this document contains all methodological considerations to calculate the CO2 emissions factor of the Dominican Republic electricity grid. For purposes of calculation, the Tool to calculate the emission factor for an electricity system --- v04.0.0, has been applied. This tool defines the emission factors as the Combined Margin (CM) among the Operating Margin (OM) and the Build Margin (BM) of an electricity system. The emission factors calculated on an Ex-ante basis are  0.6194 and  0.3793 tCO2/MWh for OM and BM, respectively, using data of 2011, 2012, and 2013.To ease the utilizing and updating of the calculation performed, a spreadsheet that summarizes the calculation process, consulted information sources, and applied data, are attached to this report. The report also includes a monitoring protocol  as well a set of criteria to guide further updates of the calculations.
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Introduction

1.1. [bookmark: _Toc412626795]Background and Scope of Work
With supports from the Ministry of Higher Education, Science and Technology (MESCYT) and National Council for Climate Change and Clean Development Mechanism (CNCCMDL), the Universidad Nacional Pedro Henríquez Ureña (UNPHU) performed a Study for the Determination of the Greenhouse Gas Emissions of the National Electric System (FONDOCYT 2008-2-B1-061); in order to increase the capacity of the Dominican Republic to implement greenhouse gas emissions reductions projects and strengthen local capacities on the challenge of global warming and its adverse effects, meaning climate change. 

The main objective of such study is to calculate the emission factor (EF) of the National Interconnected Electric System of Dominican Republic (SENI). In November 2009, a first value was calculated and found to be 0.7391 tons of carbon dioxide or its equivalent in other greenhouse gases (tCO2e) per megawatt-hour (MWh) of electricity delivered to the system[footnoteRef:1]. During subsequent discussions among the research team, CNCCMDL, experts from JICA, officials from power sector, and other relevant stakeholders, has been recognized the importance of to update the national emissions factor, due the changes that are been progressively included in the "Tool to calculate the emissions for an electricity system" (Tool)[footnoteRef:2] and to consider further development in calculation process and/or the inclusion of Off-grid power units. [1:  UNPHU (2010). Estudio para la Determinación de la Línea Base de las Emisiones de Gases de Efecto Invernadero del Sector Eléctrico Nacional - FIRST METHODOLOGICAL REPORT.
]  [2:  Tool to Calculate the Emission Factor for an Electricity System --- version 04.0.0. (EB 75, annex 15). ] 


This report includes data and parameters (both the included in the original report per guidance of the tool, and local advances in understanding of baseline emissions from electricity systems); information sources, its consistency and accuracy, and a summary of the followed calculation process.

1.2. [bookmark: _Toc412626796]Emission Factor of an Electric System
The emission factor of an electricity system is the amount of CO2 emitted per electricity unit delivered to such system. Since each grid usually consists in a mixture of sources, it shall be defined an adequate method to account the emissions from such sources, due they can obey to different emission profiles. As more units are built and connected to the grid, the emissions factor will change, and these changes must be considered. Consequently the chosen method must be flexible to reflect these changes and to consider the availability and accuracy of the information sources that feed its calculation process.

Historically, the national electric system has been dominated by thermal units, with a relative small proportion of hydropower (15%) and there is a recent (but still shy) penetration of other sources as natural gas and wind power. For this reason, this report explains the importance of the emission factor for the national grid, how it has been calculated, and how the tool can be used in the future, or under different circumstances. This work will enact project developers and policy makers to know a priori the potential emissions reduction from project activities under the Clean Development Mechanism (CDM). 

1.3. [bookmark: _Toc412626797]Importance of a Grid Emissions Factor
In CDM, the grid emissions factor is essential for any project with impact on the grid. For example, renewable sources to the grid (hydro, wind, solar); fuels with lower emissions in existing plants (switch to natural gas); and energy efficiency (as more efficient street lightning) needs a grid emissions factor[footnoteRef:3]. In this context, the concept of an established grid consists in a mix of fossils, renewable, alternative, and imports and/or exports (from and/or to other grids, provinces, states, countries, or regions).  [3:  Some countries calculate the emission factors for their electrical systems as a competitive practice to attract investment to the carbon economy. As well, these factors can be widely used in projects for voluntary schemes, Nationally Appropriate Mitigation Actions (NAMAs), or even for individuals and companies interested in calculating their carbon footprint.] 


Figure 1 - Concept of an Electric System (Electrical Grid) (*)
[image: ]
(*) Based on electric power system definition by The Power & Energy Society (PES).

As all electrical systems worldwide are fully or partially based on fossil fuels, they always emit CO2 per MWh generated. Such emissions are the baseline emissions (BE); and emission reductions (ER) are the difference between baseline emissions and those that occur when a CDM project is implemented (PE) considering the leakage effect. As CDM projects trends to be zero or low emissions, certified emission reductions (CER) are calculated as the product of the net electricity delivered by a potential project to a grid times the emission factor of such grid (if no default values are used); as shown figure 2.

Figure 2 - Emission Reductions Concept
[image: http://cdn.globalccsinstitute.com/sites/default/files/imagecache/620xH/publications/25786/advanced/fig-001.jpg]

Source: Global CCS Institute (www.globalccsinstitute.com)

Currently, over 75% of approved methodologies (standard and consolidated) require the grid emission factor. This reflects the importance of this value for all projects with an impact on the electrical system.


2. [bookmark: _Toc412626798]General Aspects 

2.1. [bookmark: _Toc412626799][bookmark: _Toc245261675][bookmark: _Toc245263022][bookmark: _Toc245265985]Methodological Tool 
For purposes of determining the emission factor of the Electrical System of the Dominican Republic, has been used version 04.0.0 of the Tool to calculate the emission factor for an electricity system approved by the CDM Executive Board meeting number 75, and it is valid from October 4th, 2013. 

2.2. [bookmark: _Toc245261676][bookmark: _Toc245263023][bookmark: _Toc245265986][bookmark: _Toc412626800]Basic Definitions
(a) Power Plant/Unit - A power plant/unit is a facility that generates electric power. Several power units at one site comprise one power plant, whereas a power unit is characterized by the fact that it can operate independently from other power units at the same site. Where several identical power units (i.e. with the same capacity, age and efficiency) are installed at one site, they may be considered as one single power unit;

(b) Grid power plant/unit - A power plant/unit that supplies electricity to an electricity grid and, if applicable, to specific consumers. This means that power plants supplying electricity to the grid and specific captive consumers at the project are considered as a grid power plant/unit, while power plants that serve only captive consumers and do not supply electricity to the grid are not considered as a grid power plant/unit;

(c) Off-grid power plant/unit - A power plant/unit that supplies electricity to specific consumers through a dedicated distribution network which is not used by any other power plants. For a power plant to be categorized as off-grid, the following conditions need be fulfilled:

(i) A grid (or grids) capable of supplying power to the specific consumer(s) to which the off-grid facility is connected, must exist;

(ii) The off-grid facility is not connected to the grid(s) and cannot supply power to the grid(s), but only to the consumer(s) to which it is connected;

(iii) Under normal conditions, the consumer(s) are supplied their power requirements from the grid only, that is the off-grid plant(s) which is connected to the consumer(s) is a standby on-site facility(ies) that is only used when power supply from the grid fails (or in cases, when the quality of power supply to the end-user is below acceptable quality);

(iv) To ensure a proper shift from the grid supply to the off-grid supply, the consumer has in place a change-over-switch system (which may be manual or automatic);

(d) Net electricity generation - refers to the difference between the total quantity of electricity generated by the power plant/unit and the auxiliary electricity consumption (also known as parasitic load) of the power plant/unit (e.g. for pumps, fans, controlling etc.);

(e) A grid/project electricity system - is defined by the spatial extent of the power plants that are physically connected through transmission and distribution lines to the project activity (e.g. the renewable power plant location or the consumers where electricity is being saved) and that can be dispatched without significant transmission constraints;

(f) Connected electricity system - is an electricity system that is connected by transmission lines to the project electricity system. Units within the connected electricity system can be dispatched without significant transmission constraints but transmission to the project electricity system has significant transmission constraint, and/or the transmission capacity of the transmission line(s) that is connecting electricity systems is less than 10 % of the installed capacity either of the project electricity system or of the connected electricity system, whichever is smaller;
(g) Low-cost/must-run resources - are defined as power plants with low marginal generation costs or dispatched independently of the daily or seasonal load of the grid. They include hydro, wind, geothermal, low-cost biomass, nuclear and solar generation. If a fossil fuel plant is dispatched independently of the daily or seasonal load of the grid and if this can be demonstrated based on the publicly available data, it should be considered as a low-cost/must-run;

(h) Load shedding program - is a planned action that consist in the deliberate switching off of electrical supply to parts of the electricity system. Switching off is required when there is an imbalance between electricity demand and electricity supply.

2.3. [bookmark: _Toc412626801][bookmark: _Toc245261677][bookmark: _Toc245263024][bookmark: _Toc245265987]Scope and Applicability 
The methodological tool determines the CO2 emission factor for the displacement of electricity generated by power plants in an electricity system, by calculating the “combined margin” emission factor (CM) of the electricity system. The CM is the result of a weighted average of two emission factors pertaining to the electricity system: the “operating margin” (OM) and the “build margin” (BM). 

The operating margin is the emission factor that refers to the group of existing power plants whose current electricity generation would be affected by the proposed CDM project activity. The build margin is the emission factor that refers to the group of prospective power plants whose construction and future operation would be affected by the proposed CDM project activity.

This selected tool may be applied to estimate the OM, BM and/or CM when calculating baseline emissions for a project activity that substitutes grid electricity that is where a project activity supplies electricity to a grid or a project activity that results in savings of electricity that would have been provided by the grid (e.g. demand-side energy efficiency projects)[footnoteRef:4]. Under this tool, the emission factor for the project electricity system can be calculated either for grid power plants only or, as an option, can include off-grid power plants. In the latter case, the specified conditions should be met[footnoteRef:5].  [4:  This tool is also referred to in the “Tool to calculate project emissions from electricity consumption” for purpose of calculating project and leakage emissions in case where a project activity consumes electricity from the grid or results in increase of consumption of electricity from the grid outside the project boundary.
]  [5:  Namely, the total capacity of off-grid power plants (in MW) should be at least 10% of the total capacity of grid power plants in the electricity system; or the total electricity generation by off-grid power plants (in MWh) should be at least 10% of the total electricity generation by grid power plants in the electricity system; and that factors which negatively affect the reliability and stability of the grid are due to constraints in generation and not to other aspects as transmission capacity.] 


2.4. [bookmark: _Toc245261678][bookmark: _Toc245263025][bookmark: _Toc245265988][bookmark: _Toc412626802]Parameters to be Determined
This methodological tool provides procedures to determine following parameters:

Table 1 - Parameters to be Determined (*)
	Parameter
	Units (SI) 
	Description 

	EFgrid,CM,y
	t CO2/MWh
	Combined margin CO2 emission factor for the
project electricity system in year y

	EFgrid,BM,y
	t CO2/MWh
	Build margin CO2 emission factor for the
project electricity system in year y

	EFgrid,OM,y
	t CO2/MWh
	Operating margin CO2 emission factor for the
project electricity system in year y


(*) No methodology-specific parameters are required.


3. [bookmark: _Toc412626803][bookmark: _Toc245261679][bookmark: _Toc245263026][bookmark: _Toc245265989]Methodological Procedure 

To determine the emission factor of the national grid, have applied the following steps:
(a) STEP 1:	identify the relevant electricity systems;
(b) STEP 2:	choose whether to include off-grid power plants in the project electricity system;
(c) STEP 3:	select a method to determine the operating margin (OM);
(d) STEP 4:	calculate the operating margin emission factor according to the selected method;
(e) STEP 5:	calculate the build margin (BM) emission factor;
(f) STEP 6:	calculate the combined margin (CM) emission factor.

3.1. [bookmark: _Toc412626804][bookmark: _Toc245261680][bookmark: _Toc245263027][bookmark: _Toc245265990]Identification of Relevant Electric System 

3.1.1. [bookmark: _Toc412626805][bookmark: _Toc245261681][bookmark: _Toc245263028][bookmark: _Toc245265991]Characterization of the Electric System 
For purposes of determining the emission factors, electric system is defined by the geographical extent of the power plants physically connected through transmission and distribution lines to a CDM project activity, which can be dispatched without significant transmission constraints. Similarly, a connected electrical system is defined as a system that is connected by transmission lines to the electrical system of the potential project. Last definition will be referred as “interconnected system” in this document.

Table 2 – Analysis of the Relevant Electric System Adoption
	Ref. (*)
	Criteria
	Explanation

	14
	For determining the electricity emission factors, identify the relevant project electricity system.
	Preliminary National Interconnected Grid (SENI) has been identified as the relevant electricity system for the Dominican Republic.



Table 2 – Analysis of the Relevant Electric System Adoption (cont.)
	Ref. (*)
	Criteria
	Explanation

	15
	Similarly, identify any connected electricity systems. If a connected electricity system is located partially or totally in Annex I countries, then the emission factor of that connected electricity system should be considered zero.
	As Oct. 01st, 2013, there are no other connected electricity systems. There is no interconnection with electricity systems from Annex I countries.

	16
	If the DNA of the host country has published a delineation of the project electricity system and connected electricity systems, these delineations should be used. If this information is not available, project participants should define the project electricity system and any connected electricity system, and justify and document their assumptions in the CDM-PDD. Transmission lines between electricity systems should be checked for the existence of significant transmission constraints. There are no transmission constraints if any one of the following criteria is met:

(a) In case of electricity systems with spot markets for electricity: there are differences in electricity prices (without transmission and distribution costs) of less than five per cent between the two electricity systems during 60 per cent or more of the hours of the year; or

(b) The transmission line is operated at 90 per cent or less of its rated capacity at least during 90 per cent of the hours of the year.
	
The National Council for Climate Change and Clean Development Mechanism (CNCCMDL, the Dominican Republic’s DNA) does not provide any delineation of the electrical system[footnoteRef:6]. The research team has adopted an electric system definition, and all information supporting such definition are included in this document.  [6:  It could change if the CNCCMDL requests to agents and / or power sector institutions to provide accurate information to define of the grid. Alternatively, the DNA can entrust this task to one of them.] 


The power sector in the Dominican Republic has traditionally been, and still is, a bottleneck to the country's growth. A prolonged electricity crisis and ineffective remedial measures have led to a vicious cycle of regular blackouts, high operating costs of the distribution companies, large losses including electricity theft through illegal connections, high retail tariffs to cover these inefficiencies, low bill collection rates, a significant fiscal burden for the government through subsidies, and very high costs for consumers as many of them have to rely on expensive alternative self-generated electricity. Under these conditions, define a power system based on market conditions, prices, or overall performance, may not be adequate to clearly define the boundaries of the grid.

	17
	In addition, in cases involving international interconnection (i.e. transmission line is between different countries and the project electricity system covers national grids of interconnected countries) it should be further verified that there are no legal restrictions for international electricity exchange.
	No applicable. If further exchange of electricity does occurs (with Haiti and/or other Caribbean or Latinamerican countries), it shall be reviewed the legal agreement between the country that transmits electricity and the recipient country to reduce electricity transmission over time. If transmission capacity of the transmission line(s) remains the same should be considered as the significant transmission constraint.



Table 2 – Analysis of the Relevant Electric System Adoption (cont.)
	Ref. (*)
	Criteria
	Explanation

	18
	If the information required to demonstrate transmission constraints (or not) is not publicly available or where the application of these criteria does not result in a clear grid boundary, use a regional grid definition in the case of large countries with layered dispatch systems (e.g. provincial/regional/national). A provincial grid definition may indeed in many cases be too narrow given significant electricity trade among provinces that might be affected, directly or indirectly, by a CDM project activity. In other countries, the national (or other larger) grid definition should be used by default. Document the geographical extent of the project electricity system transparently and identify all grid power plants/units connected to the system.
	Under this criteria it is highly possible to define the relevant electrical system. Current structure of Dominican Republic power sector subdivide by three geographical areas the distribution and commercialization, but there is no electric trade among regions, provinces, nor municipalities.

The adoption of National Interconnected Grid (SENI) as the relevant electrical system for the Dominican Republic is more reasonable due there is just one national grid (under the actual regulations for the power sector). By the way, SENI is a national grid and the largest as well. All geographical extent of electricity system has been documented and all power plants/units connected to the SENI has been identified.


(*) Each reference is related with the correspondent paragraph number in the Tool.

Due these and other particular aspects of the Dominican Republic power sector (especially the state involvement on the electricity prices, changes in the long-term programming, and the regulations for transmission); the adoption of the National Interconnected Grid (SENI) as the relevant electric system makes sense, due it corresponds to the Relevant Electric System definition by default (per technical and regulatory conditions) as is discussed in Table 2. Following figure shows the SENI structure.

Figure 3 - Current Extent of the SENI
[image: http://www.oc.org.do/Portals/0/Images/ImaSitio/rednac.gif]
Source: Coordination Body of the SENI (www.oc.org.do)
The adoption of SENI as relevant electric system by default meets the eligibility criteria established in the tool, in terms of operative restrictions, as well. Figure 4 below, shows some operational problems and constraints of SENI, identified by Coordinating Body (OC) and Superintendence of Electricity (SIE).

Figure 4 - Problems and Operative Restrictions of SENI
[image: ]
RLGE = Regulation for the Application of the General Law of Electricity (125-01), as is stated in the Decree 555-02.
Source: Characteristics and Evolution of the Dominican Electrical Sector. OC, 2009.


 
3.1.2. [bookmark: _Toc412626806][bookmark: _Toc245261682][bookmark: _Toc245263029][bookmark: _Toc245265992]Impact of the Selected Electric System in BM and OM
In order to determine the Build Margin, the spatial extent is limited to the electrical system, it has been considered current country plans to add generation and transmission capacity and to enable significant imports of electricity[footnoteRef:7]. For purposes of determining the operating margin, potential imports and / or exports of electricity (within existing grid or sub-grids, if any) and those which may occur to and from the country, will have an emission factor of 0 tCO2/MWh. While this approach is very conservative, its adoption would avoid future inconveniences, as possible double-counting of emissions. [7:  Dominican Corporation of State Electricity Companies (CDEEE) is promoting the development and install of 3 new coal-based power plants. As well, there are plans to import electricity from Puerto Rico and Colombia trough submarine wires.] 


3.1.3. [bookmark: _Toc412626807]Power Plants Included in the Electric System 
Since SENI has been adopted as the relevant electrical system, the set of power plants comprising the electrical system (national grid by default) is the same included in Figure 3. Following table summarizes the main characteristics of all power plants connected to the grid until the period covered by the study.

Table 3 - Power Plants Connected to the SENI (2013)
	Unit
	Technology
	Fuel
	MW
	Unit
	Technology
	Fuel
	MW

	AES Andrés
	Combined Cycle
	NG
	319
	López Angostura
	Hydropower
	Hydro
	18.4

	Río San Juan
	Diesel Engines
	GO
	1.9
	Los Anones
	Hydropower
	Hydro
	0.1

	CEPP 1
	Diesel Engines
	FO
	18.7
	Los Toros 1
	Hydropower
	Hydro
	4.9

	CEPP 2
	Diesel Engines
	FO
	58.1
	Los Toros 2
	Hydropower
	Hydro
	4.9

	CESPM 1
	Combined Cycle
	GO
	100
	Magueyal 1
	Hydropower
	Hydro
	1.5

	CESPM 2
	Combined Cycle
	GO
	100
	Magueyal 2
	Hydropower
	Hydro
	1.5

	CESPM 3
	Combined Cycle
	GO
	100
	Monción 1
	Hydropower
	Hydro
	26

	Metaldom
	Diesel Engines
	FO
	42
	Monción 2
	Hydropower
	Hydro
	26

	Los Mina 5
	Gas Turbines
	NG
	118
	Nizao Najayo
	Hydropower
	Hydro
	0.3

	Los Mina 6
	Gas Turbines
	NG
	118
	Pinalito 1
	Hydropower
	Hydro
	25

	Barahona Carbón
	Steam Turbines
	Coal
	53.6
	Pinalito 2
	Hydropower
	Hydro
	25

	Haina 1
	Steam Turbines
	FO
	54
	Rincón
	Hydropower
	Hydro
	10.1

	Haina 2
	Steam Turbines
	FO
	54
	Río Blanco 1
	Hydropower
	Hydro
	12.5

	Haina 4
	Steam Turbines
	FO
	84.9
	Río Blanco 2
	Hydropower
	Hydro
	12.5

	Haina TG
	Gas Turbines
	GO
	100
	R. J. de la Cruz
	Hydropower
	Hydro
	0.9

	Puerto Plata 1
	Steam Turbines
	FO
	27.6
	Sabana Yegua
	Hydropower
	Hydro
	12.8

	Puerto Plata 2
	Steam Turbines
	FO
	39.0
	Sabaneta
	Hydropower
	Hydro
	6.3

	San Pedro Vapor
	Steam Turbines
	FO
	33
	Tavera (Bao) 1
	Hydropower
	Hydro
	48

	Sultana del Este
	Diesel Engines
	FO
	102
	Tavera (Bao) 2
	Hydropower
	Hydro
	48

	Juancho-Los Cocos 1
	Windpower
	Wind
	25.2
	Valdesia 1
	Hydropower
	Hydro
	27

	Juancho-Los Cocos 2
	Windpower
	Wind
	46
	Valdesia 2
	Hydropower
	Hydro
	27

	Quisqueya 2
	Diesel Engines
	FO
	215
	Palomino 1
	Hydropower
	Hydro
	40.8

	Aguacate 1
	Hydropower
	Hydro
	30
	Palomino 2
	Hydropower
	Hydro
	40.8

	Aguacate 2
	Hydropower
	Hydro
	30
	Itabo 1
	Steam Turbines
	Coal
	128

	Aniana Vargas 1
	Hydropower
	Hydro
	0.3
	Itabo 2
	Steam Turbines
	Coal
	132

	Aniana Vargas 2
	Hydropower
	Hydro
	0.3
	San Lorenzo
	Steam Turbines
	NG + GO
	34

	Baiguaque 1
	Hydropower
	Hydro
	0.6
	La Vega
	Diesel Engines
	FO
	87.5

	Baiguaque 2
	Hydropower
	Hydro
	0.6
	Palamara
	Diesel Engines
	FO
	107

	C. E. Monción
	Hydropower
	Hydro
	1.6
	San Felipe
	Combined Cycle
	FO + GO
	185

	C. E. Monción
	Hydropower
	Hydro
	1.6
	Pimentel 1
	Diesel Engines
	FO
	31.6

	Domingo Rodríguez 1
	Hydropower
	Hydro
	2
	Pimentel 2
	Diesel Engines
	FO
	28

	Domingo Rodríguez 2
	Hydropower
	Hydro
	2
	Pimentel 3
	Diesel Engines
	NG + GO
	51.6

	El Salto
	Hydropower
	Hydro
	0.7
	Estrella del Mar
	Diesel Engines
	FO
	73.3

	Hatillo
	Hydropower
	Hydro
	8
	Estrella del Mar 2
	Diesel Engines
	NG + FO
	108

	Jigüey 1
	Hydropower
	Hydro
	49
	Quilvio Cabrera
	Windpower
	Wind
	8.25

	Jigüey 2
	Hydropower
	Hydro
	49
	Los Origenes
	Gas Turbines
	NG
	25.29

	Jimenoa
	Hydropower
	Hydro
	8.4
	Inca (km22)
	Diesel Engines
	FO
	14.2

	Las Barias
	Hydropower
	Hydro
	0.9
	Monterio
	Diesel Engines
	FO
	100.1

	Las Damas
	Hydropower
	Hydro
	7.5
	PVDC
	Diesel Engines
	FO
	215


Key:	FO = Fuel Oil; GO = Gas Oil; NG = Natural Gas; CO = Coal
Note:	PVDC Unit is labeled in some OC documents as “Autoproductor PDVC”, “Pueblo Viejo”, or “Quisqueya 1”
Source: OC-SENI Annual Report 2013 [Table 4, page 16]

In general, all above listed units are grid connected power plants just to produce electricity and they do not produce any by-products (e.g. heat or fresh water). Further calculations are based on this criteria.

3.2. [bookmark: _Toc412626808][bookmark: _Toc245261683][bookmark: _Toc245263030][bookmark: _Toc245265993]Inclusion of Off-Grid Power Plants in the Electric System 
Off-grid units are a considerable source of emissions, due in all Dominican Republic exists a significant amount of self-generation equipment (i.e., diesel generators, UPS systems, industrial generators) that are being used in response to the historical lack of stability (both quality and quantity) of the electricity supply. As to quantify the number of such devices, use, technology, lifespan, fuel, and consumption, are not part of the scope of this study, this assessment does not include emissions from off-grid units. 

3.3. [bookmark: _Toc245261684][bookmark: _Toc245263031][bookmark: _Toc245265994][bookmark: _Toc412626809]Selection of Method to Determine the Operating Margin (OM)

3.3.1. [bookmark: _Toc412626810]Available Methods
To determine the operating margin emission factor (EFgrid, OM, y) the tool includes four methods: (a) Simple OM; or (b) Simple adjusted OM; or (c) Dispatch data analysis OM; or (d) Average OM. As any of these such methods can be used, the selection -conservatively- depends on the amount of electricity supplied per low-cost/must run sources to the system. Simple OM method can only be used if low-cost /must-run resources constitute less than 50% of total grid generation (excluding off-grid units) in: 1) average of last 5 years, or 2) based on long-term averages for hydroelectricity production. Figure 5 below shows the sharing of different generation technologies to the electrical system from 2001 to 2013.

Figure 5 – Contribution of Sources / Technologies Supplying the SENI
[image: ]
Source: OC-SENI Annual Report 2013 [Figure 40, page 88]

In principle Simple (Option a) and Simple adjusted (Option b) may be applicable, due the share of low-cost/must run of SENI has been traditionally low (less than 20 % of the delivered electricity). The same criteria, excluded the Average method (Option d), which adjusts better to systems where the share of such sources exceeds 50% of the total electricity delivered. The Dispatch data analysis (Option c) is discharged due there is not enough public information available to use it, and due off-grid power plants emissions are likely to be include in further updates of the calculations of grid emissions factor[footnoteRef:8]. [8:  The dispatch data analysis (Option c) cannot be used if off-grid power plants are included in the project electricity system. As further research can to determine the off-grid emissions is expected, discharging this method is very reasonable.] 


Table 4 – Summary on Selection Criteria to Determine the OM Method
	Method
	Criteria
	Applicable
	Explanation

	Simple Method
	Systems where low-cost/must run sources constitute less than 50% of total system generation
	YES
	Average share of these sources in the national grid is less than 20%.

	Simple Adjusted
	
	
	

	Dispatch data Analysis
	Systems where dispatch data is publicly available for all units on an hourly basis.
	YES
	OC publicizes data periodically and its reports are publicly available.

	Average Method
	Systems where low-cost/ must run sources are over 50% of the total system generation.
	NO 
	Average share of such sources in the national grid is less than 20%.


Note: the share of low-cost/must run sources shall be monitored in long term periods.

Option a), Option b), and Option c) are applicable in Dominican Republic case, due a government official agency reports necessary statistics to utilize each one on a periodical basis. To be conservative, all such methods are analyzed separately. Comparing them, following criteria have been weighted:

1 The DNA (CNCCMDL) has not defined any specific criteria for choosing a particular method to determine the OM and, it seems does not plans to establish a particular method to do it;

2 Coordination Body (OC-SENI) is an official agency in charge to operate and oversight the SENI performance. OC regularly publishes the data necessary to calculate the OM emission factor;

3 Other government agencies (i.e., National Energy Commission, Superintendence of Electricity, and Corporation of State-owned Electricity Companies) provide useful information as well;

4 Local projects already registered as CDM, have been used different methods, but all their calculated factors are not comparable, even all them claim to be transparent and conservative; 

5 It is not expected (in the medium term) the implementation of new projects based in low-cost and must run that increase the share of such sources in more than 50% of the total delivered. 

In consequence, the Simple OM method has been chosen for purposes of this assessment. 

3.3.2. [bookmark: _Toc412626811][bookmark: _Toc245261686][bookmark: _Toc245263033][bookmark: _Toc245265996]Description of Chosen Method and Its Applicability 
The simple OM emission factor is calculated as the generation-weighted average CO2 emissions per unit net electricity generation (tCO2/MWh) of all generating power plants serving the system, not including low-cost/must-run power plants/units. As shown the above mentioned official, the share of such sources in the dispatch of electricity for the five years most recent, range among 11 and 14%.
 
Table 5 – Sharing of Low-Cost/ Must Run Sources in SENI in Last 5 Years
	Technology
	2009
	2010
	2011
	2012
	2013

	Hydropower
	12.7%
	11.7%
	12.1%
	13.3%
	19.7%

	Steam Turbines
	21.6%
	19.8%
	16.2%
	15.6%
	15.3%

	Combined Cycle
	26.4%
	25.4%
	27.6%
	24.4%
	17.2%

	Diesel Engines
	34.9%
	32.8%
	32.0%
	35.3%
	32.7%

	Gas Turbines
	4.4%
	10.4%
	12.0%
	10.7%
	13.3%

	Wind Power
	
	
	0.1%
	0.7%
	1.7%

	low cost/must-run sources
	12.7%
	11.7%
	12.2%
	14.0%
	21.4%


Source: OC-SENI Annual Report 2013 [Figure 40, page 88]

For Simple OM, Simple adjusted OM and Average OM methods, the emissions factor can be calculated using either of the two following data vintages:

(a) Ex ante option: if the ex-ante option is chosen, the emission factor is determined once at the stage, thus no monitoring and recalculation of the emissions factor during the crediting are required. For grid power plants, use a 3-year generation-weighted average, based on the most recent data available at the time. For off-grid power plants, it can be used a single calendar year within the five most recent calendar years prior to the time of calculation of these factors;

(b) Ex-post option: if the ex-post option is chosen, the emission factor is determined for the year in which the project activity displaces grid electricity, requiring the emissions factor to be updated annually during monitoring. If the data required to calculate the emission factor for year y is usually only available later than six months after the end of year y, alternatively the emission factor of the previous year y-1 may be used. If the data is usually only available 18 months after the end of year y, the emission factor of the year proceeding the previous year y-2 may be used. 

Option Ex-ante has been chosen, due official statistics are available for the period of interest (2011, 2012, and 2013 for 2015 emissions factor). This data is published usually 12 to 24 months after the end of the year, so this vintage implicates to update of the emission factor at least every tree years (SBL).

[bookmark: _Toc412626812]3.3.3 Limitations of Chosen Method
Using the Simple OM, are not considered issues such as generation of each units per hour, or economic dispatch (both key aspects to define the units that would be displaced by the implementation of a new project). In Dominican Republic, as most power systems, it is very difficult to predict the type of plant to be built, and how long it will take to do it. Although there is some degree of planning for introducing new technologies, always occurs changes in relative prices, resources availability, and the regulations. In consequence it’s very important to review the calculated emission factor at least once per year.

3.4. [bookmark: _Toc412626813][bookmark: _Toc245261687][bookmark: _Toc245263034][bookmark: _Toc245265997] Calculation of OM Emission Factor
 
3.4.1 [bookmark: _Toc412626814]Calculation Options 
The simple OM may be calculated by one of the following two options:

(a) Option A: based on net electricity generation and a CO2 emission factor of each power unit; or

(b) Option B: based on total net electricity generation of all power plants serving the system and the fuel types and total fuel consumption of the project electricity system.

Option B can only be used if:

(a) The necessary data for Option A is not available; and

(b) Only nuclear and renewable power generation are considered as low-cost/must run power sources and the quantity of electricity supplied to the grid by these sources is known; and

(c) Off-grid power plants are not included in the calculation.

In this regard, Option A is selected.

3.4.2 [bookmark: _Toc412626815]Considered Formulation 
Option A1: for a power unit m data on fuel consumption and electricity generation is available, the emission factor (EFEL,m,y) is determined as:

[image: ]
Where:
	EFgrid,OMsimple,y 
	=
	Simple operating margin CO2 emission factor in year y 
(tCO2/MWh) 

	EGm,y 
	=
	Net quantity of electricity generated and delivered to the grid by power unit m in year y (MWh) 

	EFEL,m,y
	=
	CO2 emission factor of power unit m  in year y 
(tCO2/MWh) 

	m
	=
	All power units serving the grid in year y except low-cost/must-run power units 

	y 
	=
	The relevant year has been chosen as data vintage



[image: ]

Where:
	EFEL,m,y 
	=
	CO2 emission factor of power unit m in year y (tCO2/MWh) 

	FCi,m,y 
	=
	Amount of fossil fuel type i consumed by powe unit in m the year y 
(mass or volume unit) 

	NCVi,y 
	=
	Net calorific value (energy content) of fossil fuel type i in year y 
(GJ/mass or volume unit) 

	EFCO2,i,y 
	=
	CO2 emission factor of fossil fuel type i in year y (tCO2/GJ) 

	EGm,y 
	=
	Net quantity of electricity generated and delivered to the grid by power unit m in year y (MWh)

	i
	=
	All fuel types combusted in power unit m in year y

	y 
	=
	The relevant year has been chosen as data vintage 



Option A2: for a power unit m only data on electricity generation and the fuel types used is available, the emission factor is determined as:

[image: ]
Where:
	EFEL,m,y 
	=
	CO2 emission factor of power unit m in year y (tCO2/MWh) 

	EFCO2,i,y 
	=
	Average CO2 emission factor of fossil fuel type i used in power unit m in year y (tCO2/GJ) 

	ƞm,y 
	=
	Average net energy conversion efficiency of power unit m in year y (ratio)

	m
	=
	All power units serving the grid in year y except low-cost/must-run power units

	y 
	=
	The relevant year has been chosen as data vintage 



Option A3: for a power unit m only data on electricity generation is available, an emission factor of 0 tCO2/MWh is used (as a simple and conservative approach).

3.4.3 [bookmark: _Toc245261689][bookmark: _Toc245263036][bookmark: _Toc245265999][bookmark: _Toc412626816]Data of Power Plants
In table 3.4 are lists the power plants that supply electricity to the SENI, both operating under purchase contract and sale of electricity (PPA), such as those sold in the spot market. For each unit, it is indicated the type of technology and fuel as well the net electricity production. 

Table 6 – Net Electricity Generation in the SENI from Fossil Fuels-Based Units (2013)
	Unit
	Technology
	Fuel
	MWh
	Unit
	Technology
	Fuel
	MWh

	AES Andrés
	Combined Cycle
	NG
	2,099,699
	Itabo 1
	Steam Turbines
	Coal
	780,262

	Río San Juan
	Diesel Engines
	GO
	9,221
	Itabo 2
	Steam Turbines
	Coal
	919,528

	CEPP 1
	Diesel Engines
	FO
	76,599
	San Lorenzo
	Steam Turbines
	NG + GO
	1,422

	CEPP 2
	Diesel Engines
	FO
	255,964
	La Vega
	Diesel Engines
	FO
	438,918

	CESPM 1
	Combined Cycle
	GO
	57,837
	Palamara
	Diesel Engines
	FO
	657,482

	CESPM 2
	Combined Cycle
	GO
	88,312
	San Felipe
	Combined Cycle
	FO + GO
	519,090

	CESPM 3
	Combined Cycle
	GO
	144,254
	Pimentel 1
	Diesel Engines
	FO
	194,075

	Los Mina 5
	Gas Turbines
	NG
	625,006
	Pimentel 2
	Diesel Engines
	FO
	164,138

	Los Mina 6
	Gas Turbines
	NG
	649,422
	Pimentel 3
	Diesel Engines
	NG + GO
	379,089

	Barahona Carbón
	Steam Turbines
	Coal
	307,624
	Estrella del Mar
	Diesel Engines
	FO
	494,076

	Haina 1
	Steam Turbines
	FO
	1,476
	Estrella del Mar 2
	Diesel Engines
	NG + FO
	836,075

	Haina 4
	Steam Turbines
	FO
	96,487
	Los Origenes
	Gas Turbines
	NG
	135,510

	Haina TG
	Gas Turbines
	GO
	84,892
	Inca (km22)
	Diesel Engines
	FO
	47,144

	Sultana del Este
	Diesel Engines
	FO
	599,889
	Monterio
	Diesel Engines
	FO
	488,727

	Quisqueya 2
	Diesel Engines
	FO
	410,330
	PVDC
	Diesel Engines
	FO
	56,246

	Haina 2
	Steam Turbines
	FO
	0
	Puerto Plata 2
	Steam Turbines
	FO
	0

	Puerto Plata 1
	Steam Turbines
	FO
	0
	San Pedro Vapor
	Steam Turbines
	FO
	0

	METALDOM
	Diesel Engines
	FO
	133,618
	Total = 35 units


Note:	CESPM 1, CESPM 2, and CESPM 3 units are considered as a single unit in calculations (labeled as “CESPM”) due just their aggregated fuel consumption is reported, so of 35 units listed appears be 33 in the calculations spreadsheet.
Source: OC-SENI Annual Report 2013 [Table 11, page 28]

3.4.4 [bookmark: _Toc412626817]Fossil Fuels Data 
There are no local values of fuels Net Calorific Value (NCV), default IPCC values have been used.

Table 7 - Characteristics of Fuel Used
	Fuel Type
	Gas Oil
	Fuel Oil 
	Coal
	Natural Gas

	Value (TJ/Gg)
	41.4
	39.8
	21.6
	46.5


Source: Revised 2006 IPCC Guidelines [Vol.2, table 1.2]
In absence of local values for CO2 emission factors (EFCO2), default IPCC values has been applied 

Table 8 – IPCC Default CO2 Emissions Factors (lower limit of the 95% confidence interval)
	Fuel Type
	Fuel Oil 2
	Fuel Oil 6
	Coal
	Natural Gas

	Value (kgCO2/TJ)
	72,600
	75,500
	94,600
	58,300 


Source: Revised 2006 IPCC Guidelines [Vol.2, table 1.2]

Data about densities of oil are the provided by the latest IEA energy statistics manual (annex 3) available at: http://www.iea.org/publications/freepublications/publication/energy-statistics-manual.html. In case of natural gas, applied values are at standard temperature and pressure (15°C, 76mmHG) using a specific tool available at: http://www.unitrove.com/engineering/tools/gas/natural-gas-density. For data about coal, anthracite is used due it’s the common type of carbon utilized for local plants (ITABO).

3.4.5 [bookmark: _Toc412626818][bookmark: _Toc245261690][bookmark: _Toc245263037][bookmark: _Toc245266000]Calculation Procedure  
As per guidance of the tool, to determine the Simple OM emission factor, following procedure is used:

(a) For each power unit of the SENI (Table 6), the annual fuel consumption per its respective year has been obtained from an official entity.

(b) The total net generation of each unit (meaning the injection of electricity to the grid of such unit, less its consumption, less the electricity losses in the grid) has been obtained.

(c) Total emissions of each plant has been calculated, as the fuel consumption times the default emission factor associated with the correspondent fuel.

(d) The calculated emission factor is the ratio of total emissions of the thermal units divided by the amount of net electricity generated for the period considered (2013).

(e) Per Dominican Republic regulations (i.e., General Law of Electricity 125-01 and Law 57-07 about Renewable Energy) renewable sources are considered must-run, so CDM projects are excluded.

3.4.6 [bookmark: _Toc412626819][bookmark: _Toc245261691][bookmark: _Toc245263038][bookmark: _Toc245266001]OM Calculated Value 
Based on the above mentioned criteria and procedures, the OM emission factor resulting is 0.6194 tCO2/MWh. Annex to this report, there is an Excel file [“DR_Grid_EF_Rev_Feb-2015”] provided by the EB containing all corresponding calculations. 


3.5 [bookmark: _Toc412626820]BM Emission Factor Calculation  

3.5.1 [bookmark: _Toc245261693][bookmark: _Toc245263040][bookmark: _Toc245266003][bookmark: _Toc412626821]Size of Sample m
In order to calculate the Build Margin, a sample group of units m must be defined. This group of plants should be determined as per the following procedure, consistent with the data vintage selected, as: 

(a) the set of five power units, excluding power units registered as CDM project, that started to supply electricity to the grid most recently (SET5-units); or

(b) the set of power units, excluding power units registered as CDM project, that started to supply electricity to the grid most recently and that comprise 20% of system generation (SET≥20%). 

Table 9 – Most Recent Units of the SENI
	Unit
	Technology
	Fuel
	Start Operation
	Comment

	Quisqueya 1
	Diesel Engines
	FO
	Sep-13
	

	Quisqueya 2
	Diesel Engines
	FO
	Sep-13
	

	Quilvio Cabrera
	Windpower
	Wind
	Nov-12
	CDM Project Activity

	Los Origenes
	Gas Turbines
	Natural Gas
	Nov-12
	

	Palomino
	Hydropower
	Hydro
	Ago-12
	2 Units x 40.8 MW; CDM Project Activity

	INCA km22
	Diesel Engines
	FO
	Jul-12
	

	Estrella del Mar 2
	Diesel Engines
	NG + FO
	May-12
	

	San Lorenzo
	Steam Turbines
	NG + FO
	Mar-12
	

	Juancho-Los Cocos
	Windpower
	Wind
	Sep-11
	CDM Project Activity

	Pimentel 3
	Diesel Engines
	FO
	Jan-11
	

	Pinalito
	Hydropower
	Hydro
	Nov-09
	2 Units x 25 MW

	Las Barias
	Hydropower
	Hydro
	Nov-09
	

	Pimentel 2
	Diesel Engines
	FO
	May-09
	

	Magueyal
	Hydropower
	Hydro
	Oct-08
	2 Units x 1.5 MW

	Rio San Juan
	Diesel Engines
	GO
	Jun-08
	

	Pimentel 1
	Diesel Engines
	FO
	Oct-06
	

	Rosa Julia de la Cruz
	Hydropower
	Hydro
	Aug-06
	2 Units x 0.45 MW

	Los Mina V
	Gas Turbines
	NG
	Sep-03
	Retrofit

	Domingo Rodríguez
	Hydropower
	Hydro
	Aug-04
	2 Units x 1.8 MW

	AES Andrés
	Combined Cycle
	NG
	Jun-03
	


Source: OC Annual Reports of SENI (2000 to 2013)

3.5.2 [bookmark: _Toc412626822][bookmark: _Toc245261694][bookmark: _Toc245263041][bookmark: _Toc245266004]Criteria for Inclusion / Exclusion 
(a) In terms of data vintage, the BM emission factor has been calculated on an ex-ante basis, using the most recent information available on units already built. It shall be monitored or updated.

(b) Units based on renewable sources have been included in the sample m, except those which have been registered as CDM projects (projects registered and in validation stage are excluded).

(c) Power plants built over 10 years has been excluded. Announced projects (in press media and/or institutional or private announcements) for more than 5 years has been excluded. 

(d) Per guidance of the tool, capacity additions for improvements, expansions, and/or retrofits have not been included in the calculations.

(e) From SET5-units and SET≥20 is selected the set of power units that comprises the larger annual electricity generation (SETsample);

Following diagram summarizes the procedure above described.

Figure 6 – Procedure to Determine the Sample m 
[image: ]

3.5.3 [bookmark: _Toc412626823][bookmark: _Toc245261696][bookmark: _Toc245263043][bookmark: _Toc245266006]Considered Formulation 
The build margin emissions factor is the generation-weighted average emission factor (tCO2/MWh) of all power units m during the most recent year for which electricity generation data is available, as: 
[image: ]
Where:
	EFgrid,BM,y 
	=
	Build margin CO2 emission factor in year y 
(tCO2/MWh) 

	EGm,y 
	=
	Net quantity of electricity delivered to the grid by power unit m in year y
(MWh) (MWh)

	EFEL,m,y 
	=
	CO2 emission factor of power unit m in year y
(tCO2/GJ) 

	m
	=
	Power units included in the build margin

	y 
	=
	Most recent historical year for which electricity generation data is
available



Per guidance of the tool, the CO2 emission factor of each unit m (EFEL, m, y) included within the build margin, has been determined with the same formulation of the Simple OM method. The data vintage considers the most recent historical year for which electricity generation data is available (2011).

3.5.4 [bookmark: _Toc245261697][bookmark: _Toc245263044][bookmark: _Toc245266007][bookmark: _Toc412626824]Data of Power Plants
For the BM calculation, the same data and sources for the OM calculation (i.e., generation of each unit, fuel consumption, CO2 emission factor, etc.) has been utilized. 

3.5.5 [bookmark: _Toc412626825][bookmark: _Toc245261698][bookmark: _Toc245263045][bookmark: _Toc245266008]Calculation Procedure  
In accordance with the provisions of the tool, for all m units included in the BM, following data is used:

(a) The commissioning date (or at least its entry into commercial operation) to the system;

(b) The amount of electricity generated by each unit during the year y; 

(c) The total CO2 emissions by each unit during the year y (calculated); and

(d) The total amount of electricity generated by all units in the year y.

With this information, the units shall be ordered according to its commissioning date, but opposite ot the OM, the group m includes renewable generation power plants. For these units the CO2 emissions shall be calculated and their cumulative sum divided by the total generation of the group m, is the BM.

3.5.6 [bookmark: _Toc245261699][bookmark: _Toc245263046][bookmark: _Toc245266009][bookmark: _Toc412626826]BM Calculated Value
Based on the above criteria, it is determined that the BM emission factor is 0.3793 tCO2/MWh. Annex to this report, there is an Excel file [“DR_Grid_EF_Rev_Feb-2015”] provided by the EB containing all corresponding calculations.

3.6 [bookmark: _Toc245261700][bookmark: _Toc245263047][bookmark: _Toc245266010][bookmark: _Toc412626827]Emission Factor Calculation of Combined Margin (CM)

3.6.1 [bookmark: _Toc412626828]Considered Formulation 
The combined margin emissions factor (CM) is calculated as follows: 

[image: ]

Where:
	EFgrid,CM,y
	=
	CO2 Emission Factors of CM in year y (tCO2/MWh)

	EFgrid,OM,y
	=
	CO2 Emission Factors of OM in year y (tCO2/MWh)

	EFgrid,BM,y
	=
	CO2 Emission Factors of BM in year y (tCO2/MWh)

	WOM
	=
	Weighing of the emission factor of operating margin 

	WBM
	=
	Weighing of the emission factor of build margin 



The following default values can be used for WOM and WBM:

(a) Wind and solar power generation project activities: WOM = 0.75 and WBM = 0.25 (due the intermittent and non-dispatchable nature of such resources);

(b) All other projects: WOM = 0.5 and WBM = 0.5[footnoteRef:9]. [9:  if the weightage does not reflect the real situation of a specific project alternative weights can be proposed, as long as WOM + WBM = 1, for consideration by the CDM Executive Board, taking into account the guidance as described in the tool.] 


3.6.2 [bookmark: _Toc245261702][bookmark: _Toc245263049][bookmark: _Toc245266012][bookmark: _Toc412626829]Calculated Value of the CM
Based on the above mentioned criteria, it was determined that the CM emission factor is 0.4993 tCO2/MWh by default and 0.5594 tCO2/MWh for wind and solar projects. Annex to this report, there is an Excel file containing these calculations and the sources of information consulted in the process.


4 [bookmark: _Toc245261704][bookmark: _Toc245263051][bookmark: _Toc245266014][bookmark: _Toc412626830]Monitoring Protocol

4.4 [bookmark: _Toc412626831]Guide for the Monitoring and Updating
All data collected as part of monitoring should be archived electronically and be kept for five years after the calculated period. All measurements should be conducted with measurement equipment according to power sector standards. Involved agencies must grant the accuracy of the data supplied[footnoteRef:10]. [10:  Some parameters need to be monitored continuously or need to be calculated at least once per year. To be cost-effective updating the calculations, the process could be done after OC publicizes their annual report, due it’s a robust source.] 


4.5 [bookmark: _Toc245261705][bookmark: _Toc245263052][bookmark: _Toc245266015][bookmark: _Toc412626832]Monitoring of OM and BM
The calculation of the operating margin and build margin emission factors should be documented electronically in a spread sheet that should be publicly available and/or uploaded into a website.  This should include all data used to calculate the emission factors, including:

(a) The following information for each grid-connected power plant/unit:
(i) Information to clearly identify the plant;
(ii) The date of commissioning;
(iii) The capacity (MW);
(iv) The fuel type(s) used;
(v) The quantity of net electricity generation in the relevant year(s);
(vi) If applicable: the fuel consumption of each fuel type in the relevant year(s);
(vii) In cases where the simple OM or the simple adjusted operating margin is used: information whether the plant/unit is a low-cost/must-run plant/unit;

(b) Net calorific values used;

(c) CO2 emission factors used;

(d) Plant efficiencies used;

(e) Identification of the plants included in the build margin and the operating margin during the relevant time year(s);

(f) In case the simple adjusted operating margin is used: load data (typically in MW) for each hour of the year y;

(g) In case the dispatch data operating margin is used: for each hour h where the project plant is displacing grid electricity:
(i) The dispatch order of all grid-connected power plants;
(ii) The total grid electricity demand;
(iii) The quantity of electricity displaced by the project activity;
(iv) Identification of the plants that are in the top of the dispatch and for each plant information on electricity generation and, where hourly fuel consumption data is available, data on the types and quantities of fuels consumed during that hour.

The data should be presented in a single excel file with all its formulas, enabling any third parties to reproduce the calculation of the build margin and operating margin grid emission factor.

4.6 [bookmark: _Toc245261706][bookmark: _Toc245263053][bookmark: _Toc245266016][bookmark: _Toc412626833]Data and Parameters

	Data / Parameter
	FCi,m,y, FCi,y, FCi,k,y, FCi,n,y and FCi,n,h

	Data unit:
	Mass or volume unit

	Description  
	Amount of fuel type i consumed by power plant/unit m, k or n (or in the project electricity system in case of FCi,y) in year y or hour h

	Source of Data
	Utility or government records or official publications

	Measurement Procedures
	-

	Monitoring Frequency 
	· Simple OM, Simple adjusted OM, Average OM: using the most recent three historical years for which data is available, or annually;
· Dispatch data OM: If available, hourly otherwise annually for the year y in which the emission factor is being calculated;
· BM: using the most recent historical years for which data is available, or annually;

	QA/QC Procedures
	-

	Comments  
	-



	Data / Parameter
	NCVi,y

	Data unit:
	GJ/mass or volume unit

	Description  
	Net calorific value (energy content) of fuel type i in year y

	Source of Data
	The following data sources may be used if the relevant conditions apply

	Data source
	Conditions for using the
data source

	Values provided by the fuel supplier of the power plants in invoices
	If data is collected from power plant operators (e.g. utilities)

	Regional or national average default values
	If values are reliable and documented in regional or national energy statistics/energy balances

	IPCC default values at the lower limit of the uncertainty at a 95 per cent confidence interval as
provided in Table 1.2 of Chapter 1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories




	Measurement Procedures
	-

	Monitoring Frequency 
	· Simple OM, Simple adjusted OM, Average OM: using the most recent three historical years for which data is available, or annually;
· Dispatch data OM: If available, hourly otherwise annually for the year y in which the emission factor is being calculated;
· BM: using the most recent historical years for which data is available, or annually;

	QA/QC Procedures
	-

	Comments  
	The gross calorific value (GCV) of the fuel can be used, if gross calorific values are provided by the data sources used. Make sure that in such cases also a gross calorific value basis is used for CO2 emission factor



	Data / Parameter
	EFCO2,i,y and EFCO2,m,i,y

	Data unit:
	tCO2/GJ

	Description  
	CO2 emission factor of fuel type i used in power unit m in year y

	Source of Data
	The following data sources may be used if the relevant conditions apply:

	Data source
	Conditions for using the
data source

	Values provided by the fuel supplier of the power plants in invoices
	If data is collected from power plant operators (e.g. utilities)

	Regional or national average default values
	If values are reliable and documented in regional or national energy statistics/energy balances

	IPCC default values at the lower limit of the uncertainty at a 95 per cent confidence interval as provided in table 1.4 of Chapter1 of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories




	Measurement Procedures
	-

	Monitoring Frequency 
	· Simple OM, Simple adjusted OM, Average OM: using the most recent three historical years for which data is available, or annually;
· Dispatch data OM: If available, hourly otherwise annually for the year y in which the emission factor is being calculated;
· BM: using the most recent historical years for which data is available, or annually;

	QA/QC Procedures
	-

	Comments  
	For biofuels the value applied to the CO2 emission factor is zero



	Data / Parameter
	EGm,y, EGy, EGk,y and EGn,h

	Data unit:
	MWh

	Description  
	Net electricity generated by power plant/unit m, k or n (or in the
project electricity system in case of EGy) in year y or hour h

	Source of Data
	Utility or government records or official publications

	Measurement Procedures
	-

	Monitoring Frequency 
	· Simple OM, Simple adjusted OM, Average OM: using the most recent three historical years for which data is available, or annually;
· Dispatch data OM: If available, hourly otherwise annually for the year y in which the emission factor is being calculated;
· BM: using the most recent historical years for which data is available, or annually;

	QA/QC Procedures
	-

	Comments  
	-
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5 [bookmark: _Toc412626834]Conclusions and Recommendations

5.1 [bookmark: _Toc412626835]Conclusions
(a) The “Tool to calculate the emission factor for an electricity system” is adequate to calculate the CO2 emissions factor of the Dominican Republic national grid. In this regard, there is sufficient public data available to calculate the factor in a conservative, efficient and transparent manner.

(b) The existence of statistics published by a government agency that tracks on the operation of the power plants connected to the grid (Coordination Body of the SENI), allow applying the simple method to calculate the Operating Margin (OM) emission factor.

(c) Based on the information and calculations, the emission factor of the national grid is 0.4993 tCO2/MWh. This value is the weighted-average among Operating Margin and Build Margin (utilizning default values of WOM = WBM = 0.5), calculated on an Ex-ante basis.

(d) The data and parameters defined in the monitoring protocol, allows keeping updated the calculation with sufficient rigor and quality. The same procedure can be used to include the emissions from off-grid units, based in the methods and guidance of the tool. 

5.2 [bookmark: _Toc412626836]Recommendations
(a) To prepare a procedures manual for calculating the emission factor, integrating methodological aspects of the tool, always using the latest version available, the available sources and data, and considering the characteristics of the Dominican Republic power sector in general. 

(b) To strengthen the participation of organizations such as the Coordination Body, National Energy Commission and the Superintendence of Electricity, to updated the calculated emission factor. Its can improve the quantity and quality of necessary information to keep the value updated.

(c) Prepare a separate study to estimate emissions from Off-grid power plants, understanding that    this is a significant source of emissions. This new emission factor of the units not connected to the SENI, can significantly increase the calculated emission factor.

(d) It shall be recommended, to make this report publicly available (and its attachments) to promote the diffusion and adoption of the resulting emissions factors. In this case, it could be better to public the OM and the BM, letting the user decide the best value of WOM and WBM.
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DNA		Designated National Authority of the Dominican Republic 
EB		Executive Board of the Clean Development Mechanism 
IEA		International Energy Agency
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OC		Coordinator Body of the National Electrical System 
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