


  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 2 

Table of Contents 

Abbreviations ..................................................................................................................................................10 

1. Executive Summary....................................................................................................................................11 

1.1. Objective and scope of the study ........................................................................................................12 

2. Review of forecasting methodologies of major sectors in India ...........................................................13 

2.1. Coal .....................................................................................................................................................13 

2.1.1. Introduction ................................................................................................................................13 

2.1.2. Demand projection of Coal ........................................................................................................14 

2.1.3. Summary ...................................................................................................................................21 

2.2. Renewable Energy ..............................................................................................................................22 

2.2.1. Introduction ................................................................................................................................22 

2.2.2. Renewable Energy Potential .....................................................................................................22 

2.2.3. Projections for renewables ........................................................................................................24 

2.2.4. RE Actual Implementation vs. Targets ......................................................................................25 

2.2.5. Targets beyond 2022 for Renewables ......................................................................................26 

2.2.6. Summary ...................................................................................................................................26 

2.3. Oil & Natural Gas ................................................................................................................................27 

2.3.1. Introduction ................................................................................................................................27 

2.3.2. Oil and Gas Potential .................................................................................................................28 

2.3.3. Oil & Gas Projections ................................................................................................................28 

2.3.4. Summary ...................................................................................................................................31 

2.4. Power ..................................................................................................................................................32 

2.4.1. Introduction ................................................................................................................................32 

2.4.2. Review of the existing methodologies .......................................................................................32 

2.4.3. Demand forecasting ..................................................................................................................41 

2.5. Summary .............................................................................................................................................49 

3. Linkage between primary energy and power demand ............................................................................50 

3.1. India: Current energy scenario ............................................................................................................50 

3.2. Historical linkage between Primary Energy and Power demand ........................................................50 

3.3. Effect of New influencers on the Power sector ...................................................................................52 

3.4. Effect of New Influencers on the Primary Energy ...............................................................................54 

3.5. Expected linkage between Primary energy and power demand.........................................................55 

4. Gaps in existing demand assessment and forecasting methodologies ...............................................57 

4.1. General gaps identified based on review of commonly employed methodologies in India ................58 

4.2. Gaps in forecast due to impact of economic factors ...........................................................................61 

4.2.1. Overall economic scenario during the period when 18th EPS was prepared ............................62 

4.2.2. Reasons for slow demand growth in FY 2013-14 .....................................................................63 

4.3. Specific gaps on methodologies employed in forecasts by CEA ........................................................64 

4.3.1. Draft National Electricity Plan, 2016 ..........................................................................................64 

4.3.2. 19th Electric Power Survey, 2017 ..............................................................................................67 

4.4. IESS 2047 ï analysis of the gap between demand and supply projections .......................................69 

5. Proposed alternate approach and methodology .....................................................................................70 

5.1. Proposed hybrid method .....................................................................................................................70 

5.2. Use of bottom up approach .................................................................................................................70 

5.2.1. Proposed 18-step alternate methodology .................................................................................71 

6. Approach adopted for selected state .......................................................................................................81 

6.1. Rajasthan - Profile ...............................................................................................................................81 

6.2. Power sector in the state.....................................................................................................................82 

6.3. Use of a bottom up approach ..............................................................................................................84 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 3 

6.3.1. Forecast at Circle level ..............................................................................................................84 

6.3.2. Consolidation of Circle level data ..............................................................................................84 

7. Baseline correction of historical data ......................................................................................................87 

8. Implementation of alternate methodology ...............................................................................................97 

8.1. Analysis of historical data ï category wise to gather insights and understand behavior ....................97 

8.2. Selection of forecasting methods for each forecast period .................................................................99 

8.3. Use of trend method ............................................................................................................................99 

8.4. Use of Holts-Winterôs multiplicative and additive exponential smoothing .........................................102 

8.5. Identification of Independent variables .............................................................................................104 

8.6. Development of econometric equations and forecast .......................................................................104 

8.7. Impact of Electric Vehicles ................................................................................................................107 

8.8. Assessment of specific demand using end use method ...................................................................108 

8.8.1. Railways ..................................................................................................................................108 

8.8.2. Domestic: Power For All (PFA) and Saubhagya scheme .......................................................108 

8.8.3. Agriculture category .................................................................................................................109 

8.8.4. Open Access and Captive .......................................................................................................109 

8.9. Assessment of additional demand ....................................................................................................110 

8.9.1. Housing: Chief Ministerôs Jan Awas Yojana / Rajasthan housing board ................................110 

8.9.2. Review of Master Plans ...........................................................................................................111 

8.9.3. Jaipur Metro Rail project ..........................................................................................................112 

8.9.4. Smart City ................................................................................................................................112 

8.9.5. Delhi Mumbai Industrial Corridor .............................................................................................113 

8.9.6. Rajasthan State Industrial Development and Industrial Corporation (RIICO) .........................114 

8.10. Assessment of latent demand .........................................................................................................115 

8.11. Impact of Energy Efficiency.............................................................................................................117 

8.12. Development of forecast scenarios .................................................................................................118 

8.13. Estimation of the future loss trajectory ............................................................................................120 

8.14. Estimation of load factor and peak demand....................................................................................121 

8.15. Finalization of forecast results ........................................................................................................125 

8.16. Validation of results with traditional methodologies ........................................................................127 

9. Summary of demand forecast results ....................................................................................................129 

9.1. Rajasthan ï Forecast summary ........................................................................................................130 

9.1.1. Forecast of Electricity consumption .........................................................................................130 

9.2. Forecast at DISCOM level ................................................................................................................136 

9.2.1. JVVNL ï Forecast of electricity consumption ..........................................................................136 

9.2.2. AVVNL ï Forecast of electricity consumption .........................................................................139 

9.2.3. JdVVNL ï Forecast of electricity consumption ........................................................................142 

10. Functional strategies for supply side to meet the projected demand ..............................................145 

10.1. Existing supply position in Rajasthan ..............................................................................................145 

10.2. Options for Supply side evaluation .................................................................................................146 

10.3. Assessment of supply capacity required to meet projected demand for the state .........................146 

10.3.1. Electricity requirement of state consumers to be met by sources other than Distribution utilities

 ...........................................................................................................................................................147 

10.3.2. Electricity requirement to be met by Distribution utilities in the state ....................................148 

10.3.3. Projection of generation sources to meet projected electricity demand ................................149 

10.3.4. Projection of generation source to meet projected peak demand .........................................153 

10.4. Projected supply position in Rajasthan ...........................................................................................158 

10.5. Functional strategies for managing higher integration of renewables ............................................159 

10.5.1. Managing the load curve .......................................................................................................159 

10.5.2. Safe limit of RE integration without storage ..........................................................................162 

10.5.3. Impact of storage in integration .............................................................................................163 

10.5.4. Need for capacity building .....................................................................................................165 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 4 

11. Data challenges ......................................................................................................................................166 

12. Recommendations..................................................................................................................................167 

13. Annexure .................................................................................................................................................169 

13.1. Forecast results ï Circle wise .........................................................................................................169 

13.1.1. Alwar ......................................................................................................................................169 

13.1.2. Bharatpur & Dholpur ..............................................................................................................172 

13.1.3. Dausa and Karauli .................................................................................................................175 

13.1.4. Jaipur city circle .....................................................................................................................178 

13.1.5. JPDC .....................................................................................................................................181 

13.1.6. Jhalawar and Baran ...............................................................................................................184 

13.1.7. Kota and Bundi ......................................................................................................................187 

13.1.8. Sawai Madhopur and Tonk ....................................................................................................190 

13.1.9. Ajmer .....................................................................................................................................193 

13.1.10. Bhilwara ...............................................................................................................................196 

13.1.11. Nagaur .................................................................................................................................199 

13.1.12. Udaipur ................................................................................................................................202 

13.1.13. Rajsamand...........................................................................................................................205 

13.1.14. Chittorgarh and Pratapgarh .................................................................................................208 

13.1.15. Banswara and Dungarour ....................................................................................................211 

13.1.16. Jhunjhunu ............................................................................................................................214 

13.1.17. Sikar .....................................................................................................................................217 

13.1.18. Jodhpur City circle ...............................................................................................................220 

13.1.19. Jodhpur district circle ...........................................................................................................223 

13.1.20. Jalore ...................................................................................................................................226 

13.1.21. Pali and Sirohi .....................................................................................................................229 

13.1.22. Barmer and Jaisalmer .........................................................................................................232 

13.1.23. Bikaner .................................................................................................................................235 

13.1.24. Sri Ganganagar ...................................................................................................................238 

13.1.25. Hanumangarh ......................................................................................................................241 

13.1.26. Churu ...................................................................................................................................244 

13.2. Sample data formats .......................................................................................................................247 
 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 5 

List of Figures 
Figure 1: Estimate reserves of coal as on March 2017. Total 308.8 BT ..............................................................13 
Figure 2: Coal requirement based on demand from power stations and industries .............................................18 
Figure 3: Total supply side projections .................................................................................................................21 
Figure 4: Share of installed capacity ....................................................................................................................22 
Figure 5: Installed capacity - Wind .......................................................................................................................22 
Figure 6: Installed capacity - Solar .......................................................................................................................22 
Figure 7: State wise estimated solar potential (GW) ï NISE Estimate ................................................................23 
Figure 8: State wise estimated wind power potential (GW) ï NIWE estimate at 80m level .................................23 
Figure 9: State wise estimated biomass potential (MW) ......................................................................................23 
Figure 10: State wise estimated SHP potential (MW) ..........................................................................................24 
Figure 11: Renewable Energy targets for 2022 (GW) ..........................................................................................24 
Figure 12: Renewable Energy: Target vs Actual (MW) ........................................................................................25 
Figure 13: Total projected installed capacity by FY 27. Total 640 GW ................................................................26 
Figure 14: Consumption of petroleum products ...................................................................................................27 
Figure 15: Domestic production and import of oil .................................................................................................27 
Figure 16: Gas production and import ..................................................................................................................27 
Figure 17: Snapshot a working tab in SPSS software ..........................................................................................35 
Figure 18: Consumption of Energy and Share of Electricity in Primary energy consumption ..............................51 
Figure 19: Primary demand by fuel ......................................................................................................................51 
Figure 20: New influencers expected to impact electricity demand- supply .........................................................52 
Figure 21: Periodicity and application of demand forecasting ..............................................................................57 
Figure 22: Variation between the projected demand in 18th EPS and actual demand ........................................58 
Figure 23: Comparison between bottom up and top down approaches ...............................................................71 
Figure 24: 18 Step alternate demand forecasting methodology ..........................................................................71 
Figure 25: Representation of a straight line method ............................................................................................72 
Figure 26: Case study: Time series method .........................................................................................................74 
Figure 27: Case study: use of econometric forecasting technique ......................................................................75 
Figure 28: Illustration of using additional loads in forecast ...................................................................................77 
Figure 29: Illustration of forecast results ...............................................................................................................78 
Figure 30: Case study: Illustration of a loss trajectory ..........................................................................................79 
Figure 31: Rajasthan - GSDP ...............................................................................................................................81 
Figure 32: Sectoral contribution to GVA ...............................................................................................................81 
Figure 33: Electricity requirement and availability scenario in Rajasthan ............................................................83 
Figure 34: Share of electricity demand across categories in the State ................................................................83 
Figure 35: Circle wise feeder data accessed from utility ......................................................................................88 
Figure 36: Calculation of average monthly supply hours .....................................................................................89 
Figure 37: Illustrative - circle wise average supply gap ........................................................................................89 
Figure 38: Category wise monthly served and unserved demand .......................................................................92 
Figure 39: Category wise yearly served and unserved data ................................................................................92 
Figure 40: Historical data post baseline correction (Illustration)...........................................................................92 
Figure 41: JPDC ï Consumers: Category wise composition ...............................................................................97 
Figure 42: JPDC - Consumers: Growth over previous year .................................................................................97 
Figure 43: JPDC Consumers: CAGR growth for 9 periods ..................................................................................97 
Figure 44: JPDC ï Historical sales: Category wise composition..........................................................................98 
Figure 45: JPDC - Historical sales: Growth over previous year ...........................................................................98 
Figure 46: JPDC - Historical sales: CAGR growth rates ......................................................................................98 
Figure 47: Decomposition of historical data by Holt-Winter's method ................................................................102 
Figure 48: Modeling of historical data using Holt-Winter's method ....................................................................102 
Figure 49: Average consumption per domestic consumers in Rajasthan (in kWh/Consumer/Year) .................116 
Figure 50: Comparison of trends of consumption in Rajasthan up to FY 32 ......................................................116 
Figure 51: Illustration of served - unserved demand for the state ......................................................................119 
Figure 52: % Actual T&D loss for the state.........................................................................................................120 
Figure 53: Rajasthan: Decomposition of load factor trend (POSOCO report) ...................................................122 
Figure 54: Estimated load factor for the state ....................................................................................................123 
Figure 55: Historical peak demand for the state of Rajasthan ...........................................................................124 
Figure 56: Share of supply sources as of FY17 .................................................................................................145 
Figure 57: Contracted capacity of Rajasthan as of February FY17 (MW) .........................................................145 
Figure 58: Trend of PLF for coal based thermal power stations ........................................................................151 

file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831973
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831976
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831977
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831978
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831980
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831981
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831982
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831983
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831985
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831986
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831987
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831988
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831991
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831994
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831997
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831998
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525831999
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525832000
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525832001
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525832002
file:///C:/Users/hridayd258/Desktop/Work/18.%20WEC%20India/11.%20Consolidated%20and%20Summary%20Report/WEC_Consolidated%20Report_16%20Sep'18.docx%23_Toc525832030


  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 6 

Figure 59: Scenario 1: Projected supply position (MW) and change in share of generation sources................158 
Figure 60: Scenario 1: Projected supply position (MUs) and electricity to be supplied by generation sources .158 
Figure 61: Typical load curve in a day - Rajasthan ............................................................................................159 
Figure 62: Average generation profile of wind and solar in a day ......................................................................160 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 7 

List of Tables 
Table 1: Likely capacity addition of RES ..............................................................................................................14 
Table 2: Estimated Coal requirement in the year 2021-22 and 2026-27 .............................................................15 
Table 3: Coal requirement by Coal Power Stations (MTce) .................................................................................16 
Table 4: Coal requirement by Industries (MTce) ..................................................................................................17 
Table 5: Coal production projections (MT) ...........................................................................................................20 
Table 6: Projections for Coal Imports as per the scenarios (MT) .........................................................................20 
Table 7: RPO Trajectory defined by the Government ..........................................................................................25 
Table 8: Demand projections from FY17-22 based on CAGR .............................................................................28 
Table 9: Segment wise demand projections ........................................................................................................29 
Table 10: Energy mix as per current policy scenario ...........................................................................................31 
Table 11: Share of Oil and Gas ............................................................................................................................31 
Table 12: Sample equations for univariate econometric model ...........................................................................36 
Table 13: Sample equations for multivariate econometric model.........................................................................37 
Table 14: Projections at All-India level for the period FY 2016-17 to FY 2020-21 ...............................................44 
Table 15: Projections at All-India level for the period FY 2022-23 to FY 2026-27 ...............................................45 
Table 16: CAGR of the projections .......................................................................................................................45 
Table 17: Perspective electricity demand for FY 2031-32 and 2036-37 ..............................................................45 
Table 18: Comparison of Energy Requirement between 18th and 19th EPS ......................................................46 
Table 19: Comparison of Peak demand between 18th EPS and 19th EPS .........................................................46 
Table 20: Energy requirement and peak demand an all-India basis without DSM, EE measures.......................47 
Table 21: Energy requirement and peak demand an all-India basis with DSM, EE measures ............................48 
Table 22: Regression equations developed .........................................................................................................48 
Table 23: Forecasts developed using both the methodologies ............................................................................48 
Table 24: Energy Intensity ....................................................................................................................................50 
Table 25: Share of electricity in primary demand .................................................................................................55 
Table 26: Share of primary energy under two scenarios in 2022 and 2040 .........................................................55 
Table 27: Comparison of Energy Requirement between 18th EPS Projections and actuals ................................61 
Table 28: Tentative list of independent variables .................................................................................................74 
Table 29: Present structure of power sector utilities ............................................................................................82 
Table 30: Consolidation of Circles for forecast .....................................................................................................84 
Table 31: Monthly average supply gap of a sample circle ...................................................................................89 
Table 32: Illustrative: Extrapolation of gap in supply hours highlighted for a sample circle .................................90 
Table 33: Illustrative: Calculation of supply hours for historical data highlighted for a sample circle...................90 
Table 34: JVVNL: Baseline corrected historical data ...........................................................................................93 
Table 35: AVVNL: Baseline corrected historical data ...........................................................................................94 
Table 36: JdVVNL: Baseline corrected historical data .........................................................................................95 
Table 37: JPDC (Sample Circle): Baseline corrected historical data ...................................................................96 
Table 38: Selection of forecasting methods .........................................................................................................99 
Table 39: Details of category wise approach to forecasting .................................................................................99 
Table 40: Base forecast (Unrestricted) developed for JPDC circle using Trend method ...................................101 
Table 41: Base forecast (Unrestricted) developed for JPDC circle using Holt-Winter's method .......................103 
Table 42: List of independent variables considered for econometric method ....................................................104 
Table 43: Econometric equations developed for the Sample circle JPDC .........................................................105 
Table 44: Base forecast (Unrestricted) developed for JPDC circle using Econometric method ........................106 
Table 45: Additional electricity requirement (MUs) due to EVs in Rajasthan .....................................................108 
Table 46: Additional electricity requirement (MUs) from Railway traction ..........................................................108 
Table 47: Electricity requirement (MUs) from OA and Captive ..........................................................................110 
Table 48: Data for State housing scheme as on Octô17 .....................................................................................111 
Table 49: Major towns in Rajasthan as per population ......................................................................................111 
Table 50: Demand projected in the DMIC investment regions in Rajasthan ......................................................113 
Table 51: Anticipated energy requirement due to additional demand from new projects at State level (MUs) .114 
Table 52: Estimated latent demand due to behavioral aspect for Rajasthan (in MUs) ......................................117 
Table 53: Electricity Savings potential across categories ..................................................................................117 
Table 54: % savings estimated due to energy efficiency ...................................................................................118 
Table 55: Projected loss trajectory for the state .................................................................................................120 
Table 56: Calculation of energy requirement for the state .................................................................................121 
Table 57: Rajasthan: Load factor data ...............................................................................................................122 
Table 58: Annual Peak demand for state: Using forecasting results using Trend method ................................123 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 8 

Table 59: Unrestricted peak demand of Rajasthan ............................................................................................123 
Table 60: Monthly peak demand for the state determined using forecasting methods ......................................124 
Table 61: FY 17: Actual vs Forecast for 3 methods ...........................................................................................126 
Table 62: Comparison of forecast results with 19th EPS results for the State (MUs) ........................................127 
Table 63: Comparison of forecasts for year FY32 (MUs) ...................................................................................128 
Table 64: Summary of the electricity requirement at state level.........................................................................135 
Table 65: Summary of peak demand at state level ............................................................................................135 
Table 66: Demand projections for the State (in MUs) considered for supply side evaluation ............................146 
Table 67: Electricity demand from Open Access, Captive and Railways ...........................................................147 
Table 68: Expected consumer demand to be met by rooftop solar ....................................................................148 
Table 69: Net addressable electricity demand at consumer end to be met by Distribution utilities ...................149 
Table 70: Net addressable electricity demand at state boundary to be procured by Distribution utilities ..........149 
Table 71: Expected capacities to be retired by 2022 and 2027 .........................................................................151 
Table 72: Summary of projections - generation sources ....................................................................................152 
Table 73: Balance electricity demand to be met by coal based sources ...........................................................153 
Table 74: Coal capacities required to meet net addressable electricity demand ...............................................153 
Table 75: Peaking availability of the generating units ........................................................................................154 
Table 76: PLFs of generation sources considered to meet peak demand .........................................................155 
Table 77: Quantum of peak demand met by various generation sources other than coal .................................155 
Table 78: Ramp up/ down requirement of Rajasthan as of FY22 ......................................................................162 
Table 79: Announced, Contracted and Under Construction Storage Capacity by Technology Type ................164 
Table 80: Alwar - Forecast of electricity consumption using trend method ........................................................169 
Table 81: Alwar - Forecast of electricity consumption using HW method ..........................................................170 
Table 82: Alwar - Forecast of electricity consumption using econometric method ............................................171 
Table 83: Bharatpur and Dholpur - Forecast of electricity consumption using trend method ............................172 
Table 84: Bharatpur and Dholpur - Forecast of electricity consumption using HW method ..............................173 
Table 85: Bharatpur and Karauli - Forecast of electricity consumption using econometric method ..................174 
Table 86: Dausa and Karuali - Forecast of electricity consumption using trend method ...................................175 
Table 87: Dausa and Karauli - Forecast of electricity consumption using HW method .....................................176 
Table 88: Dausa and Karauli - Forecast of electricity consumption using econometric method ........................177 
Table 89: JCC - Forecast of electricity consumption using trend method ..........................................................178 
Table 90: JCC - Forecast of electricity consumption using HW method ............................................................179 
Table 91: JCC - Forecast of electricity consumption using econometric method ..............................................180 
Table 92: JPDC - Forecast of electricity consumption using trend method .......................................................181 
Table 93: JPDC - Forecast of electricity consumption using HW method ..........................................................182 
Table 94: JPDC - Forecast of electricity consumption using econometric method ............................................183 
Table 95: Jhalawar and Baran - Forecast of electricity consumption using trend method .................................184 
Table 96: Jhalawqr and Baran - Forecast of electricity consumption using HW method ...................................185 
Table 97: Jhalawar and Baran - Forecast of electricity consumption using econometric method .....................186 
Table 98: Kota and Bundi - Forecast of electricity consumption using trend method ........................................187 
Table 99: Kota and Bundi - Forecast of electricity consumption using HW method ..........................................188 
Table 100: Kota and Bundi - Forecast of electricity consumption using econometric method ...........................189 
Table 101: Sawai Madhopur and Tonk - Forecast of electricity consumption using trend method....................190 
Table 102: Sawai Madhopur and Tonk - Forecast of electricity consumption using HW method ......................191 
Table 103: Sawai Madhopur and Tonk - Forecast of electricity consumption using econometric method ........192 
Table 104: Ajmer - Forecast of electricity consumption using trend method .....................................................193 
Table 105: Ajmer - Forecast of electricity consumption using HW method ........................................................194 
Table 106: Ajmer - Forecast of electricity consumption using econometric method ..........................................195 
Table 107: Bhilwara - Forecast of electricity consumption using trend method .................................................196 
Table 108: Bhilwara - Forecast of electricity consumption using HW method ...................................................197 
Table 109: Bhilwara - Forecast of electricity consumption using econometric method .....................................198 
Table 110: Nagaur - Forecast of electricity consumption using trend method ...................................................199 
Table 111: Nagaur - Forecast of electricity consumption using HW method .....................................................200 
Table 112: Nagaur - Forecast of electricity consumption using econometric method .......................................201 
Table 113: Udaipur - Forecast of electricity consumption using trend method ..................................................202 
Table 114: Udaipur - Forecast of electricity consumption using HW method ....................................................203 
Table 115: Udaipur - Forecast of electricity consumption using econometric method .......................................204 
Table 116: Rajsamand - Forecast of electricity consumption using trend method.............................................205 
Table 117: Rajsamand - Forecast of electricity consumption using HW method ...............................................206 
Table 118: Rajsamand - Forecast of electricity consumption using econometric method .................................207 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 9 

Table 119: Chitorgarh and Pratapgarh - Forecast of electricity consumption using trend method ....................208 
Table 120: Chitorgarh and Pratapgarh - Forecast of electricity consumption using HW method ......................209 
Table 121: Chitorgarh and Pratapgarh - Forecast of electricity consumption using econometric method ........210 
Table 122: Banswara and Dungarpur - Forecast of electricity consumption using trend method ......................211 
Table 123: Banswara and Dungarpur - Forecast of electricity consumption using HW method ........................212 
Table 124: Banswara and Dungarpur - Forecast of electricity consumption using econometric method ..........213 
Table 125: Jhunjhunu - Forecast of electricity consumption using trend method ..............................................214 
Table 126: Jhunjhunu - Forecast of electricity consumption using HW method ................................................215 
Table 127: Jhunjhunu - Forecast of electricity consumption using econometric method ...................................216 
Table 128: Sikar - Forecast of electricity consumption using trend method .......................................................217 
Table 129: Table 92: Sikar - Forecast of electricity consumption using HW method .........................................218 
Table 130: Sikar - Forecast of electricity consumption using econometric method ...........................................219 
Table 131: JCC - Forecast of electricity consumption using trend method ........................................................220 
Table 132: JCC - Forecast of electricity consumption using HW method ..........................................................221 
Table 133: JCC - Forecast of electricity consumption using econometric method ............................................222 
Table 134: Jodhpur DC - Forecast of electricity consumption using trend method ...........................................223 
Table 135: Jodhpur DC - Forecast of electricity consumption using HW method ..............................................224 
Table 136: Jodhpur DC - Forecast of electricity consumption using econometric method ................................225 
Table 137: Jalore - Forecast of electricity consumption using trend method .....................................................226 
Table 138: Jalore - Forecast of electricity consumption using HW method .......................................................227 
Table 139: Jalore - Forecast of electricity consumption using econometric method..........................................228 
Table 140: Pali and Sirohi - Forecast of electricity consumption using trend method .......................................229 
Table 141: Pali and Sirohi - Forecast of electricity consumption using HW method ..........................................230 
Table 142: Pali and Sirohi - Forecast of electricity consumption using econometric method ............................231 
Table 143: Barmer and Jaisalmer - Forecast of electricity consumption using trend method ...........................232 
Table 144: Barmer and Jaisalmer - Forecast of electricity consumption using HW method ..............................233 
Table 145: Barmer and Jaisalmer - Forecast of electricity consumption using econometric method ................234 
Table 146: Bikaner - Forecast of electricity consumption using trend method ...................................................235 
Table 147: Bikaner - Forecast of electricity consumption using HW method .....................................................236 
Table 148: Bikaner - Forecast of electricity consumption using econometric method .......................................237 
Table 149: Sri Ganganagar - Forecast of electricity consumption using trend method .....................................238 
Table 150: Sri Ganganagar - Forecast of electricity consumption using HW method........................................239 
Table 151: Sri Ganganagar - Forecast of electricity consumption using econometric method ..........................240 
Table 152: Hanumangarh - Forecast of electricity consumption using trend method ........................................241 
Table 153: Hanumangarh - Forecast of electricity consumption using HW method ..........................................242 
Table 154: Hanumangarh - Forecast of electricity consumption using econometric method ............................243 
Table 155: Churu - Forecast of electricity consumption using trend method .....................................................244 
Table 156: Churu - Forecast of electricity consumption using HW method .......................................................245 
Table 157:  Churu - Forecast of electricity consumption using econometric method ........................................246 
 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 10 

Abbreviations 

Abbreviation Full form 

BNEF Bloomberg New Energy Finance 

CAGR Compounded Annual Growth Rate 

CEA Central Electricity Authority 

DISCOM Distribution company/utility 

DSM Demand side management 

EE Energy Efficiency 

EV Electric Vehicle 

EVSE Electric Vehicle Supply equipment 

FAME Faster Adoption and Manufacturing of (Hybrid) and Electric Vehicles 

GDP Gross Domestic Product 

GSDP Gross State Domestic Product 

GoI Government of India 

GW Gigawatt 

HW Holt-Winters 

kWh Kilo Watt hour 

IESS India energy security scenarios 

IRENA International Renewable Energy Agency 

MoP Ministry of Power 

MNRE Ministry of New and Renewable Energy 

MTce Metric Tons of coal equivalent 

MU Million Units 

MW Mega Watt 

NEP National Energy Policy 

NITI National Institution for Transforming India 

PEUM Partial end use methodology 

PFA Power For All 

PSU Public Sector Undertaking 

RE Renewable energy 

RPO Renewable energy obligation 

SEC Specific energy consumption 

WEC World Energy Council 

 



  
 

  

Alternate methodology for Electricity demand assessment and forecasting
  
 11 

1. Executive Summary 

Over the last half a decade, the Indian power sector has witnessed success stories and has undergone dynamic 

changes. However, the road ahead is entailed with innumerable challenges that result from the gaps between 

what is planned and what the sector has been able to deliver. Demand forecasting of power, thus, has an 

important role to play in effective planning and in minimizing the gaps.  

The subject of forecasting has been in existence for 

decades. It involves prediction of future power demand over 

different planning horizon. It is an essential tool for planning 

of generation capacities and commensurate transmission 

and distribution systems, which will be required to meet the 

future electricity requirement. Reliable planning of capacity 

addition for future is largely dependent on accurate 

assessment of future electricity demand. Electricity demand 

forecasting is an essential exercise for every utility as it forms 

the basis for the development and optimization of power 

portfolio across various term time horizons.  

The methods adopted for electricity demand forecasting 

have also evolved over time. Previously, extrapolation of 

past trends used to be the primary method. However, with 

the growing impact of macro and micro economic factors, 

emergence of alternative technologies (in supply and end-

use), demographic and lifestyle changes etc., it has become 

imperative to use modeling techniques which capture the effect of factors such as price, income, population, 

technology and other economic, demographic, policy and technological variables. The future will demand the use 

of more hybridized and probabilistic approaches to forecast the electricity requirement more accurately.  

In India, the Electric Power Survey (EPS) carried out by Central Electricity Authority (CEA) is the primary 

forecasting study based on which all-planning activities in the power sector are carried out. CEA undertakes the 

study periodically based on historical data using established methodologies. The forecast results are developed 

for distribution utilities, state, region and at a national level for short, medium and long-term horizons. One of the 

observed gap in the results of 18th EPS, released in December 2011, has been the YoY variation between 

forecast and actual electricity requirement. For the period from FY 2011-12 to FY 2015-16, the actual energy 

demand was lower by up to 11.39% and the peak demand was lower by upto 16.60%. On average, the demand 

has been lower by 5% on YoY basis. This has left the country with supply overhang with a large newly added 

capacity distressed with no PPAs. 

CEA in 19th EPS, released in January 2017, has also highlighted the difference and scaled down the energy 

forecasts for 19th EPS by around 14.35% in FY 2016-17, 17.79% for FY 2020-21 and by 24.45% for the year FY 

2026-27. The variation between what is projected and actuals may be dependent on various factors like 

methodology adopted, forecasting technique used, data reliability, usage of growth and other input factors etc.  

Besides use of appropriate methodology and tool, accuracy of demand forecast will also depend on choosing the 

correct baseline data, which takes into account the unserved demand and the latent demand. Therefore, it is 

important to look at alternate methodologies that can minimize such variations.  

During the draft stage of the National Electricity Plan (NEP), the World Energy Council India (WEC India) had 

provided several suggestions. One of the major suggestions was to undertake baseline correction of historical 

data before undertaking a forecast. In addition to that, a need was also felt to review the existing demand 

 

Need of electricity demand 

forecasting 

 

The draft amendments to Tariff Policy 

released in May 2018 mandates that the 

Commission should direct Distribution 

licensees to undertake demand 

forecasting every year and submit short, 

medium and long-term power 

procurement plans.   

 

The forecasts will help drive better 

decisions on investment, construction 

and conservation. It will also play a role 

in the process of regulation, tariff setting 

and lead to optimized use of resources. 
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assessment methodologies in order to identify gaps and to develop an alternate methodology. The present study 

aims to propose an alternate methodology for electricity demand assessment and forecasting. 

1.1. Objective and scope of the study 

Objective of the study: 

1. Review and identify gaps in the existing electricity demand forecasting methodologies; 

2. Develop an alternate bottom up methodology for undertaking electricity demand forecast; 

3. Undertake baseline correction of historical data and forecast for a selected state; 

4. Validation of forecast results by comparing with results from existing methodologies; 

5. Suggest strategies and implementation plan on supply side to meet the forecasted demand. 

The following chapters cover in details the scope and each of the objectives.  
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2. Review of forecasting methodologies of 
major sectors in India 

2.1. Coal 

2.1.1. Introduction 

India is the third largest coal producer in the world after China and the USA. The total coal production in India 

was around 612 million tons (MT) in FY 2015, which increased to 626 MT in FY 2016. Ninety per cent (90%) of 

the domestic production comes from public sector coal producers with only ten percent (10%) being produced by 

the private sector. India imported a total of 212 MT of coal in FY 2015 and 193 MT in FY 2016, which is equivalent 

to ~ 30% of the domestic coal requirement in the country based on tonnage.  

The total coal demand in the country was expected to be around 1.2ï1.5 billion tons (BT) by 2020 as per various 

estimates by the government and independent agencies. Considering this, the Ministry of Coal (MoC) had earlier 

set up a target of more than doubling the coal production in the country to reach a production level of 1.5 BT by 

FY 2020. The government aimed to increase coal production of Coal India Limited (CIL) to a level of 1 BT by FY 

2020, while the balance production was to be met by the private, state and central sector PSUs. However, due 

to weak demand from thermal power plants and with a net surplus power situation in the country, the Government, 

in the current FY 2017-18, reduced the production target of CIL from 660 MT to 600 MT. With the policy push for 

more renewables, the projections in the shorter term are expected to be affected.  

Indian coal sector faces a mismatch between the location 

of coal reserves and mines. While the reserves are 

concentrated in eastern and central India, the high-

demand centers are in the northwest, west and south. 

Only around 14% of installed capacity is located in the 

eastern region where coal production is concentrated.   

The states with high coal availability which account for 

95% of coal reserves are 

Á Jharkhand 

Á Odisha 

Á Chhattisgarh 

Á West Bengal,  

Á Madhya Pradesh 

Á Telangana  

Since the high-demand centers are not in close vicinity 

of coal reserves, a tons of coal has to travel on average 

more than 500 km before it is converted to electricity, straining the countryôs rail network and leading to transit 

losses. Also, for a number of thermal power stations in India, coal transportation requires last mile connectivity 

by road, thereby increasing the overall costs.  

 

 

26.29%

24.58%18.15%

10.21%

8.71%

6.93%
5.13%

Jharkhand Odisha

Chhattisgarh West Bengal

Madhya Pradesh Telangana

Others

Figure 1: Estimate reserves of coal as on March 
2017. Total 308.8 BT 
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2.1.2. Demand projection of Coal 

Coal contributes over half of Indiaôs primary commercial energy. Though the share of renewable energy is 

gradually expected to increase in the coming years, coal is likely to remain as Indiaôs most important source of 

energy mainly due to countryôs large thermal power capacity and coalôs negligible price volatility. 

Methodology and demand projection of coal done by various bodies is presented below: 

2.1.2.1. Draft National Electricity Plan 2016: CEA 

The projections provided in the draft National Electricity Plan (NEP), released in December 2016, are based on 

the draft 19th EPS. The methodology and projections given here are as per the draft NEP 2016. Upon finalization, 

the methodology and projections might be modified in the future.  

2.1.2.1.1. Methodology  

CEA carried out the assessment based on the power requirement of States/UTs considering the past growth 

rates and the increase in electrical energy requirement on account of Power for All, Make in India initiatives, 

reduction in demand on account of DSM and various efficiency improvement measures being under taken by the 

Government. The total electricity requirement on All India basis was worked out accordingly. 

For the year 2016-17, coal based generation programme of 921 BU was estimated in consultation with the power 

utilities (estimated growth of 6.9%). The total coal requirement of 600 MT for the power plants has been estimated 

considering normal monsoon year during the year 2016-17. 

With the provisional demand projections and likely Renewable Energy Sources (RES) capacity addition, the coal 

based generation has been estimated and accordingly provisional coal requirement has been worked out.  

The assumptions considered are given as follows: 

Á The likely capacity addition of RES has been considered in three cases viz.,  

Table 1: Likely capacity addition of RES 

Case I Case II Case III 

115,326 MW 90,326 MW 
65,326 MW by the terminal year 

2021-22 
 

Á With the above estimate, the total capacity of RES will be 175 GW in Case-I, 150 GW in Case-II and 125 

GW in Case-III respectively by 2021-22 

Á Coal requirement for the year 2021-22 have been worked out considering 30% reduction in Hydro 

generation due to failure of monsoon and being supplemented by coal based generation 

Á During 2026-27, the total capacity of RES has been estimated to be 275 GW capacity, considering 175 

GW of total capacity at the end of the year 2021-22 and 100 GW capacity addition of RES during  

FY2022-27. 

Á Adequate coal is expected to be available for the coal based power plants during 2021-22 and 2026-27 

2.1.2.1.2. Projections 

Given the above methodology and assumptions, the coal requirement in the year 2021-22 and 2026-27 have 

been estimated by CEA as follows: 
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Table 2: Estimated Coal requirement in the year 2021-22 and 2026-271 

 Particulars 2021-2022 2026-27 

Renewable Scenarios RES: 175 GW RES: 150 GW RES: 125 GW RES: 275 GW 

Total coal based generation (BU) 1074.4 1127.4 1177.5 1331.5 

Total coal Requirement (MT) 727 763 797 901 

Imports by plants designed on imported 

coal (MT) 
50 50 50 50 

Domestic Coal Requirement (MT) 677 713 747 851 

 

With CIL production target of one BT by 2019-20, it is expected that there would be no shortage in the availability 

of coal for the power plants during 2021-22 and 2026-27. In addition, coal production from the captive coal blocks 

allotted to power utilities would also supplement the availability of domestic coal. 

The estimated coal requirement developed by CEA as provided above is more of a top down approach. The 

aggregation of coal demand by considering individual sectors in which coal is being used is not available for the 

present projections. Historically, from the period FY06 to FY16, 64-68% of the total raw coal is used by power 

utilities and 6-10% of the total raw coal by captive power producers. Assuming similar scenario continues for the 

next decade also, coal will be required to meet the major power requirements of the country.  

2.1.2.2. NITI Aayog 

NITI Aayogôs model consists of two projections viz. 

Á Projections from Demand side: Coal demand based on input demand from Power plants and Industries 

Á Projections from Supply side: Coal demand to be met by domestic production and imports 

2.1.2.2.1. Demand side Projections 

The assumption considered is that coal demand is based on aggregate of (i) input coal demand from coal power 

stations and (ii) Industries. 

(i) Methodology for input based demand projections 

The general assumptions while deriving various scenarios/levels are as follows: 

Á The capacities mentioned include utility and captive power plants fired by coal or lignite, though a lower 

PLF is assumed for as utilization will be less 

Á Captive power plants do not use efficient technologies as they are mostly small sized while newer 

technologies (e.g. supercritical technology) need larger capacities 

Á The energy generation and coal requirement computed for different capacity addition trajectories also 

depend on efficiencies of coal-fired thermal power plants 

NITI Aayogôs model has four scenarios:  

Level 1: Least effort scenario 

Á Coal based power generation is discouraged due to increasing fuel prices, import dependence, pressure 

to reduce carbon emissions, reducing prices of renewable energy etc. 

                                                             
1 Draft National Electricity Plan December 2016 
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Á PLF of power plants remains 73% up to 2032 and improves to 74% in 2047 

Level 2: Determined effort scenario 

Á Installed capacity will grow rapidly to 297 GW in 2027, and then grow slowly to 333 GW in 2047 due to 

increasing coal prices, increasing import dependence and increasing pressures to reduce emissions. 

Á PLF is assumed to improve to 75% for next two decades and to 76% by 2047 

Level 3: Aggressive effort scenario 

Á Level 3 assumes a coal-fired capacity addition slightly lower than 8% GDP growth scenario. The growth 

rate of capacity addition is assumed to reduce subsequently.  

Á Current PLF will improve to 77% for next two decades and to 78% in 2047 

Level 4: Heroic effort scenario 

Á It assumes a coal-fired capacity addition slightly lower than 9% GDP growth scenario. 

Á The growth rate of capacity addition is assumed to reduce subsequently.  

Á Installed capacity will grow to 591 GW in the next 35 years i.e. by 2047 due to improved domestic coal 

supply, softening of imported coal prices and availability of more carbon space to countries like India. 

Á Current PLF will improve to 79% for next two decades and to 80% in 2047 

 

Projections on Coal requirement from Power Stations 

As per the methodology adopted and defined scenarios, the demand projection of coal from coal based power 

station based on different levels is shown in the table below 

Table 3: Coal requirement by Coal Power Stations (MTce) 

Scenario 2012 2017 2022 2027 2032 2037 2042 2047 

Level 1 464 640 776 849 888 883 855 822 

Level 2 464 668 863 989 1032 1067 1070 1059 

Level 3 464 687 911 1091 1239 1373 1440 1446 

Level 4 464 744 1039 1304 1522 1699 1796 1855 

 

(ii) Methodology for assessing aggregated demand projections from Industries 

Seven major energy consuming industry sub-sectors have been analyzed to estimate the energy use in each 

sub-sector to understand the aggregated demand of coal from industry under different trajectories.  

 

 

 

 

The general assumption considered is that over the years, the energy intensity of the industry sector has been 

reducing as several of the units across sectors have moved to processes that are more efficient. The 

improvement in Energy Efficiency (EE) has been considered as a major driver for reduction in the Specific Energy 

Consumption (SEC) of industry. 

Aluminum  Cement Chemicals Fertilizer  

Iron and  Steel Pulp and Paper Textiles Others 
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The brief about the four scenarios considered as given in the following  

Level 1: Least effort scenario 

Á This trajectory assumes that there will be no new major government policies for EE. The autonomous 

EE penetration levels are also low 

Á The efficiency of the units undergoes marginal reduction/revision by end of the terminal year (2047) 

Á The efficiency of some sub-sector units improves at 5-15% of the efficiency improvement for the units 

that opt for EE 

Á The ñOthersò undergo reduction in energy intensity by a CAGR of ~4% 

Level 2: Determined effort scenario 

Á This level includes a gradual enhancement of penetration of EE in Industry 

Á Industrial units opting for EE would achieve the best efficiency possible in every sub sector 

Á The units not opting for EE also improve their efficiency, but by a much lesser degree 

Á The ñOthersò undergo a reduction in intensity of about 4-5% CAGR 

Level 3: Aggressive effort scenario 

Á Building on Level 2, this scenario further increases the EE penetration 

Á The units not opting for EE increase their efficiency across processes at a rate of 20-30% of the efficiency 

improvement by units that opt for EE. 

Á The ñOthersò undergo an efficiency improvement of about 4-5% CAGR 

Level 4: Heroic effort scenario 

Á Indicates the maximum possible improvement that can be achieved in the sector 

Á This level further increases EE penetration 

Á In addition, this level assumes that the units not taking up EE undergo an efficiency increase of between 

20-50% of the units that opt for EE 

Á The ñOthersò improve their intensity by about 5-6% CAGR 

Projections on Coal requirement from Industries 

As per the methodology adopted and defined scenarios, the projection for coal in order to meet the demand from 

industries shown in the table below 

Table 4: Coal requirement by Industries (MTce) 

Scenario 2012 2017 2022 2027 2032 2037 2042 2047 

Level 1 285 368 538 754 1017 1272 1561 1761 

Level 2 285 363 520 705 925 1145 1354 1486 

Level 3 285 358 507 674 874 1084 1239 1354 

Level 4 285 351 481 628 817 996 1085 1158 

         

Total demand projections of Coal 

The total coal demand based on demand from power station and industries is summarized in the graph below. 
The graph captures the variation in the coal demand based on the four scenario, which were defined. 
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Figure 2: Coal requirement based on demand from power stations and industries 

 

 

2.1.2.2.2. Supply side Projections 

NITI Aayog has forecasted coal production till 2047 considering four different scenarios from the supply side. The 

assumptions are based on domestic supply potential and the balance to be met from imports.  

Methodology 

The assumptions while deriving these scenarios/levels are as follows:  

Á Coal is intended to mean both coal as well as lignite. 

Á The average life of a mine is 30 years. 

Á The current mine ability (ratio of Indiaôs techno-economically extractable reserves to prove reserves) of 

Indian mines is 34.6%. 

Á Maximum coal reserves percentage to be mined by underground coal mining is limited to 12.3% of total 

proved reserves.  

Á This is based on assumption that coal reserves up to 300 m will be mined by opencast (OC) method, half 

of reserves between 300 ï 600 m depth would be mined by opencast and underground (UG) method 

each, and reserves deeper than 600 m will be mined by underground mining. 

Á Collieries own coal consumption= 0.08% of their coal production. 

Á Remaining coal production will be considered as net coal production. 

The following provides a brief about the assumptions considered under the four scenarios: 

Level 1: Least effort scenario 

Á Level 1 assumes that only the currently operating, on-going and planned coal mining projects by CIL 

(437 million tons per annum (MTPA)) and SCCL (41 MTPA) and currently allocated captive blocks (43 

billion ton geological reserves) will come online. 

Á Production from current (non-captive) mines will reduce by 17% every 5 years (consistent with mine life 

of 30 years) due to closure of mines.  

Á Production from captive blocks will start reducing from 2027 onwards as most of the currently producing 

captive blocks are new. Coal reserves and mine ability of all reserves will remain at present values.  
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Á In this scenario, coal production gradually increases from 582 MTPA in 2011-12 to peak of 866 MTPA in 

2037 and then it will start declining and reach 540 MTPA in 2047.  

Á About 85% of the mineable coal reserves will have been extracted by 2047 in this scenario as no new 

reserves are added and there is no improvement in mine ability.  

Á In addition, only OC mining, which is easier and cheaper, will be encouraged whereas the UG mining will 

be discouraged. So, the UG % will reduce from current of about 9% to 6.4% in 2047  

Level 2: Determined effort scenario 

Á Level 2 projections are consistent with realistic (business as usual) projected scenario based the 12th 

Five Year Plan until 2022.  

Á Given that the production for 2012-13 fell about 18 million tons short of the target of 575 million tons, it 

assume that the total shortfall from the target in 2017 would be 50 million tons. This results in an annual 

production increase of about 5% per annum up to 2017, and about 4% up to 2022.  

Á Proved coal reserves will grow at a reduced pace of 1% p.a. as most of the prognosticated coal bearing 

area (75%) has been explored. There would be some improvement in mine ability due to technological 

improvement.  

Á In this scenario, coal production will grow to a peak at 1191 MTPA in 2037 and decline marginally by 

2047 to 1157 MTPA.  

Á About 62% of mineable coal reserves would have been extracted by 2047. OC mining will be encouraged 

but UG mining will not be paid much attention. Therefore, UG miningôs percentage will increase just 

slightly from current 9% to 9.3% in 2047.  

Level 3: Aggressive effort scenario 

Á Level 3 is consistent with the optimistic scenario projections until 2022 in the 12th Five Year Plan, 

tempered by slower-than-expected increase in production. The rate of increase of production reduces 

slightly going forward.  

Á Proved coal reserves will grow at about 1.3% p.a. and there would be further improvement in mine ability. 

With these positive conditions for coal based energy supply, coal production will be 1400 MTPA in 2047.  

Á About 55% of mineable coal reserves would have been extracted by 2047. UG mining will also be 

encouraged progressively to tap deeper coal reserves and its share will increase to 10.7% in 2047. 

Level 4: Heroic effort scenario 

Á Level 4 is the most optimistic, assuming full encouragement for coal based energy supply.  

Á Proved coal reserves will grow at 1.5% p.a., production will reach about 1400 MTPA in 2032 as 

anticipated in the Integrated Energy Policy document, and mine ability will increase better than in other 

levels. In this scenario, coal production will increase to about 1608 MTPA in 2047, almost consistent with 

the high-case scenario of global coal production as per Global Coal Production Outlook. 

Á In this scenario, about 48% of mineable coal reserves would have been extracted by 2047. UG mining 

will be emphasized significantly along with technological advancements but its share will remain confined 

to 12.3% in 2047 due to geological constraints. 
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Projections 

The table below shows the coal production up to the year 2047 as per the four scenarios which were developed 

Table 5: Coal production projections (MT) 

Scenario 2012 2017 2022 2027 2032 2037 2042 2047 

Level 1 578 692 766 799 793 779 672 540 

Level 2 578 719 893 1034 1128 1169 1175 1157 

Level 3 578 766 1014 1169 1283 1350 1377 1400 

Level 4 578 786 1048 1236 1384 1498 1551 1608 

 

Coal Imports 

Total import requirements for coal would also depend on how demand from other sectors such as iron and steel 

and cement changes over time.  

75% of domestically produced coal continues to be used for power generation as currently done, coal import 

requirements from the power sector in 2047 range between 260 MTPA (if coal production and coal-based 

capacity addition follow a determined path) and 660 MTPA (if coal production and coal-based capacity addition 

follow a heroic path) even if a heroic effort scenario of technology adoption requiring least coal plays out. 

Table 6: Projections for Coal Imports as per the scenarios (MT) 

Scenario 2012 2017 2022 2027 2032 2037 2042 2047 

Level 1 124 261 450 828 1417 2094 2943 3716 

Level 2 124 204 296 384 666 1117 1544 1938 

Level 3 124 165 270 411 561 787 943 1023 

Level 4 124 207 400 588 752 927 1058 1118 
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