Appendix: Energy Sales Forecast

1. Customer Category

The energy sales forecast is made over the next four years for all customer categories. For the purpose of the forecast, customers have been categorized into following categories.

(a) High Voltage (HV)

HV customer category includes high voltage licensed industrial customers. Medium voltage industries are supplied at either 33 kV or 11 kV systems and high voltage industries at 66 KV voltage level and above.
(b) Medium Voltage (MV)/Low Voltage Bulk (LV Bulk)

This customer category includes consumers such as Royal Bhutan Army, Royal Bhutan Police, large hotels, institutions, and some small scale industries where the energy charge is billed to a single entity even when there are numerous consumers.  

(c) Low Voltage (LV)

The LV category is further sub-categorized into LV domestic rural, LV domestic urban, commercial, small scale industries, agriculture, institution, street lighting, and temporary connections. BPC has historical energy consumption data for each of the LV customer sub-category with the respective Electricity Services Division (ESD) office.  Thus, the projections are made separately on each LV customer sub-category.
(d) Hydro Project Construction Power 

The construction power requirements for hydro power projects are given either at medium voltage level or high voltage based on the quantum of power requirement and available transmission and distribution system in the locality. Based on their connection voltage level, they are categorized as either MV or HV customer. A separate forecast was made for these customers based on the past trend, detailed project report (DPR), and in consultation with Department of Hydro Power and Power System (DHPS
2. Energy Sales Forecast Methodology

(a) HV

The HV energy sales forecast has been made based on past consumption pattern. Normally, it is forecasted using sanctioned contract demand and load factor at which a particular industry was drawing power for the last few years. In addition, it has been assumed that the Dungsam Cement Project Authority (DCPA) at Nganglam and Bhutan Silicon Metal Private Ltd. at Pasakha will also draw power in 2013. After consultation with concerned project authority, it is expected that the DCPA (15 MW) will start to draw power by March, 2013 and the Silicon Metal (12 MW) by May, 2013.

BPC does not foresee major energy consumption growth in this category for the forthcoming tariff period since has stopped sanctioning power to new HV consumer because of the power shortages in the lean flow months. Load factors (HV industries)

Based on the past consumption trend of each HV consumer, the energy sales forecast has been made using different load factors. In particular, the average load factor of the previous three years (2010-2012) has been used for each HV consumer in the projection. For the two new HV consumer, namely, Dungsam cement (24 MW) and Bhutan Silicon metal Pvt. Ltd. (12 MW), a load factor of 0.4 for 2013 and 0.60 thereafter was assumed in the forecast. 

The energy sales forecast for the HV customer category for the next four years is indicated in Table 1.

	
	2013
	2014
	2015
	2016

	Total HV Energy Projections (GWh)
	1307.872
	1375.696
	1375.696
	1375.696

	Total Contract Demand (MW)
	254.625
	254.625
	254.625
	254.625

	Load Factor
	0.59
	0.62
	0.62
	0.62


Table 1: HV Energy Sales Forecast

(b) MV 

The MV energy sales forecast has been made using the average load factors for the previous three years (2010-2012). For the new MV consumer, a load factor of 0.1 was considered for the first year and 0.2 to 0.27 thereafter. The energy sales forecast for the MV customer category for the next four years is indicated in Table 2.

	
	2013
	2014
	2015
	2016

	Total MV Energy Projections (GWh)
	102.919
	116.427
	125.632
	125.632

	Total Contract Demand (MW)
	49.2
	49.2
	49.2
	49.2

	Load Factor
	0.24
	0.27
	0.29
	0.29


Table 2: MV Energy Sales Forecast

(c) LV

Other categories energy sales forecast include forecast for all customers other than HV and MV forecasts. The energy sales forecast for the LV rural customer category has been made using the number of households projected to connected during the forecast period and the historical average energy consumption if each rural customer. Similarly, the energy sales forecast for the RE Fill-In customer sub-category was made using past consumption trend. 

For the rest customer sub-categories, the energy sales forecast was made using the Linear Trend Method using the historical energy consumption date from 2004 to 2011.For other customer category, we have used linear trend method to forecast the energy. 
The energy sales forecast for each of LV customer sub-categories and LV category for the next four years is indicated in Table 3.

	In GWh
	2013
	2014
	2015
	2016

	LV bulk
	71.479
	76.978
	82.478
	87.977

	LV Rural
	81.591
	83.288
	84.903
	86.550

	LV Urban
	103.823
	109.602
	115.381
	121.160

	Other LV (commercial, street lighting, agriculture, temporary connection, institutions etc.)
	135.264
	143.514
	151.765
	160.016

	Total LV
	392.157
	413.382
	434.526
	455.704


Table 3: LV Energy Sales Forecast

(d) Hydro Project Construction Power

The energy sales forecast for the hydro project construction power has been made based on the consumption patterns of the existing/ongoing hydropower projects using a load factor of 0.5.

 The hydro project construction power energy sales forecast for the next four years is indicated in Table 4.

	
	2013
	2014
	2015
	2016

	Consumption(MU)
	52.122
	81.468
	121.326
	133.590


Table 4: Hydro Project Construction Power Energy Sales Forecast

The total energy sales forecast for the next four years (2013-2016) is indicated in Table 5.

	Year
	2013
	2014
	2015
	2016

	Total Sale(MU)
	1855.070
	1986.972
	2057.18
	2090.622


Table 5: Total Energy Sales Forecast

3. Energy Requirement

The total energy requirement over the next four years after considering the transmission and distribution losses is indicated in Table 6. 

	
	2013
	2014
	2015
	2016

	Energy Requirement(MU)
	1938.656
	2075.600
	2151.212
	2187.504


Table 6: Total Energy Requirement (2013-2016)

The embedded generation forecast of 22.7 MU for the next four years was made using the actual average generation of the past five years. The energy import forecast, 3 MU from the Assam State Electricity Board (ASEB) and the West Bengal State Electricity Board (WBSEB) for each of the next four years was made based on historical data. Energy re-import forecast of 14 MU for the Eastern Grid in the winter months via the Gelephu-Salakati line for the 2013 was made based on the difference between energy requirement and internal generation in the Eastern Grid. However, for the subsequent years, the energy re-import forecast was not made as the differential energy requirement for the Eastern Grid would be met through either from internal generation from the Western Grid upon completion of the East-West Transmission Link or energy banking mechanism.

The energy purchase forecasts form DGPC power plants for the next four years after netting the embedded generation, import and re-import from the ASEB and WBSEB is indicated in Table 7. 

	
	2013
	2014
	2015
	2016

	Energy Requirement(MU)
	1898.956
	2049.900
	2124.512
	2161.804


Table 7: Energy Purchase Forecast (2013-2017)

4. Wheeling Energy 

The generation projection of 6863.11 MU of the Druk Green Power Corporation Limited (DGPC) less BPC BPC’s energy purchase forecast provides a basis for forecasting the energy to be wheeled in the next four years. The energy to be wheeled for the next four years is indicated in Table 8.

	
	2013
	2014
	2015
	2016

	Energy Requirement(MU)
	4926.923
	4777.111
	4703.059
	4666.046


Table 8: Wheeling Forecast
Table 8 does not include the energy to be wheeled form the Dagachhu Hydro Power Plant as neither the commercial date of operation confirmed nor the tariff structure is approved at the time of filing this proposal.
5. Royalty Energy

The royalty energy forecast (15% of total generation 98% availability) for the next four years is made based on DGPC’s generation projection over the forecast period and is indicated in Table 9.

	
	2013
	2014
	2015
	2016

	Energy Requirement(MU)
	1008.877
	1008.877
	1008.877
	1008.877


Table 9: Royalty Energy Forecast

Table 9 does not include the royalty energy from the Dagachhu Hydro Power Project.
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