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DATA QUALITY PROVISIONS

According to the Guidelines for quality assurance and quality control of data used in the establishment of standardized baselines[footnoteRef:2], data quality is defined as the degree to which data are "fit for use" and is ensured when it can be demonstrated that the datasets are relevant, complete, consistent, reliable, current, accurate and objective. In addition, processing data to derive standardized baselines should be conservative, secure, transparent and traceable. [2:  http://cdm.unfccc.int/Reference/Guidclarif/meth/meth_guid46.pdf] 


The approach for data collection, processing, compilation and reporting was as follows:
· The data used for calculating the standardized baseline is, in its majority, primary data collected from a single data provider – the state‐owned St. Vincent Electricity Services Ltd. – Vinlec of St. Vincent and the Grenadines.
· The data was processed, compiled and reported using the guidance prescribed under the Tool[footnoteRef:3] and the official table formats[footnoteRef:4]. [3:  http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf]  [4:  The table formats can be found in UNFCCC's excel spreadsheets of the Tool to calculate the emission factor for an electricity system – version 4.0 [(Table to calculate the emission factor for an electricity system (version 02.0.0)].] 

· The treatment of uncertainties was carried out by using conservative secondary data from reliable sources (IPCC, 2006[footnoteRef:5]; OECD/IEA, 2004[footnoteRef:6]). [5:  http://www.ipcc‐nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf]  [6:  http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/NRG‐2004/EN/NRG‐2004‐EN.PDF] 


The data aggregation system of Vinlec and its compliance with the data quality criteria are elaborated in the Quality Control (QC) report.

In conclusion, the data used in this report complies with all data quality criteria mentioned in QA/QC guidelines and, therefore, it is deemed to be appropriate.

CALCULATION

This calculation uses the methodological tool “Tool to Calculate the Emission Factor for an Electricity System,” Version 04.0, CDM EB 75, Annex 15[footnoteRef:7] referred as the Tool.              [7:  http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v4.0.pdf] 


STEP 1. Identify the relevant electricity system 

The grid/project electricity system is made of all the power plants listed in Table 1 under VINLEC Data tab in the calculation sheet ‘VINLEC data’ worksheet[footnoteRef:8]. VINLEC, Vincent Electricity Services Limited, is the only utility company which generates, transmits and distributes electricity in St. Vincent mainland and its other four islands. Total installed capacity as of 2012 is 53.54 MW[footnoteRef:9]. VINLEC is a private limited company with 100% public share[footnoteRef:10]. [8:  Data presented in Table 1 under VINLEC Data tab of the calculation sheet are the raw data for 2010-1012, filled in by VINLEC and used for calculating grid emission factor. Data were provided by VINLEC official source via email during September 2013 to March 2014 in excel. ]  [9:  Table 1 in the calculation sheet]  [10:  In person interview with Dr. Vaughn Lewis, Manager, Engineering, St. Vincent Electricity Services Limited, Tel: 784-456-1701 ext 318, Cel: 784-531-7551, Fax: 781-456-2436, Email: vlewis@vinlec.com] 


The national grid was identified as the relevant electricity system to which all power plants in St. Vincent and the Grenadines are physically connected to. The identification of the national grid as the relevant electricity system is based on the following arguments:
· St. Vincent and the Grenadines doesn’t have a layered dispatch system and the country has only one main grid system that serves the entire country (mainland). There are power plants in other four small islands Bequia, Canouan, Union Island and Mayreau where small grids exist.
· The DNA has not published a delineation of the project electricity system and connected electricity system.
· The national grid is not an interconnected grid. 
· 
Therefore, and in line with the Tool to calculate the emission factor for an electricity system, the national grid definition is used by default.

Installed capacity: Installed capacity [kW] data were available from VINLEC official source (refer to Table 1 under VINLEC Data tab in the calculation sheet). Installed capacity data received from VINLEC official source were cross checked with VINLEC Financial reports[footnoteRef:11] (also referred to as ‘Financial Statements’) 2010 and 2011 and found to be consistent. These reports, containing information on installed capacity, gross generation, own use and sales, are collected from official VINLEC source directly via emails in March 2014. [11:  Financial reports 2010 and 2011 were provided by VINLEC official source via email in March 2014 in pdf format. The work for 2012 report has been completed and will be published next. The report has been slightly delayed until one matter is resolved.] 


STEP 2. Choose whether to include off-grid power plants in the project electricity system

Option I is chosen in this step; only grid power plants are included in the calculation due to the lack of consistent and/or available data for off-grid power plants/units.

STEP 3. Select a method to determine the operating margin (OM)

The tool offers four different methods to calculate the OM emission factor:
a) Simple OM
b) Simple adjusted OM
c) Dispatch data analysis OM
d) Average OM

The available data provided by VINLEC (refer to Table 1 under VINLEC Data tab in the calculation sheet) is on a yearly basis, both on electricity generation and fossil fuel consumption of the power plants/units connected to the electricity system. This means that methods b) and c) can be excluded from further consideration, as they both require hourly data.

In order to use method a), it is compulsory to demonstrate that low-cost/must-run resources constitute less than 50% of the total grid generation in one of the following two cases:
1) In the average of the five most recent years; or
2) Based on long-term averages for hydroelectricity production.

For the chosen electricity system, low‐cost/must‐run refers solely to hydro resources, except for a very small solar PV power plant of 77 kW. Table 2, ‘GEF Calculation’ worksheet, in the calculation sheet[footnoteRef:12] presents an average of the five most recent years of grid generation. The values are relative to the period 2008‐2012, and are taken from VINLEC's Financial reports 2010 and 2011 and official VINLEC source directly via email. [12:  Table 1 is in ‘VINLEC Data’ worksheet whereas Tables 2-9 are in ‘GEF Calculation worksheet’ of the calculation sheet] 


As it can be noticed, hydroelectricity production is below 50% of the total grid generation in all the years considered (an average of 18.43%), which means that method a) can be used to calculate the OM emission factor.

In order to justify the choice between method a) and method d), it is relevant to dwell on the concept of Operating Margin. In brief, the operating margin refers to the group of power units/plants whose operation is affected by the implementation of a new project that starts to supply electricity to the grid or reduces consumption of grid electricity. Now, the only difference between the Simple OM and Average OM methods is the inclusion of low‐cost/must‐run power units/plants in the calculation (as in the case of the latter). In systems where the generation mix is dominated by low‐cost/must‐run resources (higher than 50%), it makes sense to assume that their operation would be affected by the implementation of a new project, even though they have low operational costs. On the other hand, in systems where the share of low‐cost/must‐run resources in the generation mix is not high (less than 50%), it is valid to assume that their operation won't be affected by the implementation of a new project and, in consequence, all these power units/plants can be excluded from the calculation of the Operating Margin emission factor.

In the particular case of the grid under analysis, low‐cost/must‐run resources constitute, in a 5‐year average, 18.43% of the generation mix and, therefore, it can be assumed that their operation will not be affected. Hence, the Simple OM method is chosen.

The Simple OM is calculated ex ante for the calendar years 2010, 2011 and 2012 – the most recent years to which data is available at the time of preparation of this report.

STEP 4. Calculate the operating margin emission factor according to the selected method

The tool presents two options to carry out the calculation. As the net electricity generation and a CO2 emission factor of each power unit are available, option A in the tool will (and must) be used.

The OM emission factor, EFgrid,OMsimple,y, is calculated using Equation 1:

	
		





Where:
	EFgrid,OMsimple,y
	=
	Simple operating margin CO2 emission factor in year y (t CO2/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 (t CO2/MWh)

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

	y
	=
	The relevant year as per the data vintage chosen in Step 3



The emission factor of each power unit m is calculated using Option A1 (as per the tool), using Equation 2:

	
	

		





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

	FCi,m,y
	=
	Amount of fuel type i consumed by power unit m in year y (Mass or volume unit)

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

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

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

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

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

	y
	=
	The relevant year as per the data vintage chosen in Step 3




Electricity generation data: Gross energy generation [kWh] data were available from VINLEC official source (refer to Table 1 under VINLEC Data tab in the calculation sheet). A factor of Sales / Total Gross Generation is applied for each to determine the contribution to sales from each generator (net generation).  Average loss is calculated to be 10%, as it can be seen in Table 1 under VINLEC Data tab in the calculation sheet. Gross generation data received from VINLEC official source were cross checked with VINLEC Financial reports 2010 and 2011. There are slight variations in the figures in the Financial statements 2010 and 2011 and the figures that were provided in excel sheet (VINLEC official source data) but nothing that will significantly impact the result. For example, the 2010 figure for gross generation (kWhs) mentioned in Financial report 2010 and 2011 is 139,987,688 whereas it is 139,987,689 in Table 1 under VINLEC Data tab in the calculation sheet.

Fuel consumption data: Average fuel efficiency [Approx. kWh / Gal (imp)] data were available from VINLEC official source (refer to Table 1 under VINLEC Data tab in the calculation sheet). Average fuel efficiency figures are used to determine fuel consumption [Gg]. The generators’ operating conditions are stable from year to year. 

The IPCC default values for the NCVi,y, at the lower limit of the uncertainty at a 95% confidence interval, are used. The latter can be found in Table 1.2 of Chapter 1 of Vol.2 (Energy) of the IPCC Guidelines on National GHG Inventories (IPCC, 1996). In this particular case, diesel is the only fossil fuel type to be considered and the condition of Equation 3 is applied.

NCVdiesel,y = 41.4 TJ/Gg						Equation (3)

As data on fuel consumption is given in Gal (imp), in order to convert the values to Gg, a density value for diesel is set by Equation 4. The information is extracted from (OECD/IEA, 2004[footnoteRef:13]). [13:  http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/NRG‐2004/EN/NRG‐2004‐EN.PDF] 


1 litre  = 0.000000865 Gg, 1 Gal (imp) = 4.546 litre			Equation (4)

The IPCC default values for EFCO2,i,y, at the lower limit of the uncertainty at a 95% confidence interval, are used. The latter can be found in Table 1.4 of Chapter 1 of Vol.2 (Energy) of the IPCC Guidelines on National GHG Inventories (IPCC, 1996). The value used for diesel is set by Equation 5.

EFCO2,diesel,y = 72.6 tCO2/TJ					Equation (5)

Table 4 in the calculation sheet presents the results of applying above equations for all power plants/units serving the grid, while Table 5 in the calculation sheet presents the final results of applying Equation 1 for method a).

The 3‐year generation‐weighted average Simple OM is 0.7351 tCO2/MWh, as it can be observed in Table 5 in the calculation sheet.

STEP 5. Calculate the build margin (BM) emission factor 

To calculate the BM emission factor, the tool presents two options (differentiated in terms of vintage of data). 

Option 1 is chosen in this calculation. The BM emission factor is calculated ex ante "based on the most recent information available on units already built for sample group m at the time of CDM-PDD submission to the DOE for validation (…)", for the first crediting period. The second and third crediting periods require an update of the BM emission factor; monitoring of the emission factor is not required during the crediting periods. 

A sample group of power units to be used in the calculation is determined as per the guidance given by the tool, and according to the data vintage selected. 

Table 6 in the calculation sheet presents the results of this process. 2012 data have been used for the calculation, which represent the latest information available at the time of submission of this standardized baseline. 

As it can be observed, the five most recent power units constitute 85.4% of the total electricity generation in 2012. To reach a minimum of 20% share, only one of these power units is needed (making up a share of 51.7%) and, as a result, all five power units will be considered for the sample group. However, three out of five most recent power units are >10 years old and hence excluded in this calculation. Finally, two most recent power units were considered.

The BM emissions factor is "the generation-weighted average emission factor of all power units m during the most recent year y for which electricity data is available (…)". It is calculated using Equation 6.

	
	Equation (1) 


Equation (6)

Where:
	EFgrid,BM,y
	=
	Build margin CO2 emission factor in year y (t CO2/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 (t CO2/MWh)

	m
	=
	Power units included in the build margin

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



Commissioning dates: Plant commissioning dates, presented in Table 6 in the calculation sheet, are sourced from VINLEC website (http://www.vinlec.com/article1.asp?articleid=102&zoneid=23, http://www.vinlec.com/category.aspx?zone=History).

Table 7 in the calculation sheet shows the results from Equation 6. 

A Build Margin (BM) emission factor, EFgrid,BM, of 0.7185 tCO2/MWh was calculated, as it can be observed in Table 8 in the calculation sheet..

STEP 6. Calculate the combined margin (CM) emission factor

The calculation of the CM emission factor, EFgrid,CM,y, is based on the 'Weighted average CM' methodology, since one of the conditions[footnoteRef:14] to apply the 'Simplified CM' option is not met – the data requirements to apply the build margin methodology are available. Equation 7 is used to calculate the Weighted Average CM. [14:  The second condition is met, nonetheless. It would be enough to mention that St. Vincent and the Grenadines has currently less than 10 registered CDM projects.] 


	
	


Equation (7)
Where:
	
	=
	Build margin CO2 emission factor in year y (t CO2/MWh)

	
	=
	Operating margin CO2 emission factor in year y (t CO2/MWh)

	
	=
	Weighting of operating margin emissions factor (per cent)

	
	=
	Weighting of build margin emissions factor (per cent)



Equation 8 sets the boundary condition to apply these weights, which can balance differently according to the type of CDM project.

wOM + wBM = 100% 							Equation (8)

The weights of wind and solar power project activities, due to their intermittent and non‐dispatchable nature, can be set as in Equation 9(a,b), for all crediting periods.

wOM = 75% 								Equation (9a)
wBM = 25% 								Equation (9b)

All other project activities should use weights as set by Equation 10(a,b), for the first crediting period only.
wOM = 50% 							Equation (10a)
wBM = 50% 							Equation (10b)

New weights can be proposed to the CDM Executive Board, if conveniently explained. For simplicity purposes the default weights will be used.

Table 9 in the calculation sheet shows the final results, using the two sets of weights above.

	Option
	WOM
	WBM
	EFgrid,CM

	All Project Activities (except wind and solar)
	50%
	50%
	0.7268

	Wind and Solar Project Activities
	75%
	25%
	0.7309




Data References

· Installed capacity, gross/net generation, own use, sales data and loss 2008-2012: VINLEC Financial Reports 2010 and 2011 
· Gross generation and fuel data 2010-2012: VINLEC official source (excel format, refer to Table 1 under VINLEC Data tab in the calculation sheet), filled in by VINLEC, received via email in September 2013 to March 2014 and used for calculating grid emission factor.
· Plant commissioning dates presented in Table 6 in the calculation sheet: VINLEC website (http://www.vinlec.com/article1.asp?articleid=102&zoneid=23, http://www.vinlec.com/category.aspx?zone=History)
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