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Proceedings World Geothermal Congress 2020+1 Reykjavik, Iceland, April - October 2021 1 Geothermal Power Generation in the World 2015-2020 Update Report Gerald W. Huttrer Post Office Box 2425, Frisco, Colorado, USA Keywords: World , Geothermal , electricity Generation , country update, development . ABSTRACT We have analyzed the major activities carried out for Generation of Geothermal electricity since WGC 2015. New data has been taken from the WGC 2020 Country Update reports, private communications from IGA members, and affiliated organizations.

geothermal development. Of note is the fact that the World Energy Council predicts that under three optimistic, basic, and pessimistic scenarios, has forecast that the geothermal compound annual growth rate over the period 2015 to 2060 will approximate only 5.4%, 4.6%, and …
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    	Transcription of Geothermal Power Generation in the World 2015-2020 …


        
    	1 Proceedings World Geothermal Congress 2020+1 Reykjavik, Iceland, April - October 2021 1 Geothermal Power Generation in the World 2015-2020 Update Report Gerald W. Huttrer Post Office Box 2425, Frisco, Colorado, USA Keywords: World , Geothermal , electricity Generation , country update, development . ABSTRACT We have analyzed the major activities carried out for Generation of Geothermal electricity since WGC 2015. New data has been taken from the WGC 2020 Country Update reports, private communications from IGA members, and affiliated organizations.
2 The author would like to acknowledge all of these data sources for their valuable help. Other updates have been collected from websites of private and public organizations involved in Geothermal development as well as via personal communications. Plants under construction which are expected to be commissioned in 2020 are included in the installed capacity. An increase of about GW has been achieved (about 27%) in the five year term 2015-2020 . This figure deviates only slightly from the roughly linear increase trend documented since 2010.
3 Five countries generated Geothermal Power for the first time. They are Belgium ( MWe), Chile (48 MWe), Croatia ( MWe), Honduras (35 MWe), and Hungary (3 MWe). 1. INTRODUCTION Though the author has written similar reports for WGS meetings in the past, it will be a difficult task to follow the path of Rugerro Bertani who has written so many excellent recent WGC Rapporteur reports and who sadly passed away too soon. In this, the WGC 2020 Rapporteur report, the major achievements of all nations having commissioned new Geothermal Power plants between 2015 and 2019 have been summarized.
4 In all cases the information presented below has been abstracted from the official Country Update papers submitted to WGC, supplemented by internet information, and/or communications with knowledgeable persons. In addition, the status of Geothermal Power plant exploration and pre-construction activities has been documented for those nations, deemed by the author, to be close to joining the list of Geothermal Power generating countries. For increased clarity, two tables and four figures have been included.
5 Table 1 Lists the minimum figures for three important Geothermal Power Generation parameters during the 2015-2020 period. Table 2 lists the nations now generating Geothermal Power and several considered to have the potential for coming on line in the relatively near term future. Table 1: Selected World Geothermal Industry Statistics 2015-2020 Total Number of Wells drilled for Power projects 1159 $US Millions spent on Power projects 10,367 Number of Person-Years allocated to Power projects 30,491 Figure 1 depicts the trends of the World s total installed capacity since 2010 while Figure 2 shows the percent change for each 5 year period.
6 Note the modest decline in the predicted capacity increase forecast for 2025. This appears to be due to price-related competition from solar, wind, and natural gas, together with hesitancy on the parts of many national governments to foster new Geothermal development . Of note is the fact that the World Energy Council predicts that under three optimistic, basic, and pessimistic scenarios, has forecast that the Geothermal compound annual growth rate over the period 2015 to 2060 will approximate only , , and respectively.
7 Even the optimistic case appears to be well below the growth shown in Figure 2 for the 2020-2025 forecast. The latter rate may be over-optimistic, but it is based on plans and estimates documented by the authors of the Country Update papers. Figure 3 shows graphically the number of megawatts electric (MWe) of installed capacity installed during the last 5 years by nations that already had commissioned one or more Geothermal Power plants prior to 2015. Figure 4 displays almost all of the Geothermal Power plants in service in 2020, in an earlier map from ThinkGeoEnergy.
8 A few recently commissioned plants are not shown. It is hoped that this document accurately describes the current status of the Geothermal industry in those nations generating Power . The number of installed MWe is the gross figure, but the Gigawatt-hours per year (GWh/yr.) figures are the product of the net Power and the number of hours it was available to the national grid. Please note that in Table 2, some GWh/yr. figures have been estimated because the actual number was not given by the author(s) in the text or tables of their relevant nations update paper.
9 The estimate 2020 figure was calculated by determining the ratio of the 2020 MWe number to the previously documented 2015 MWe number and then applying that ratio to the 2015 GWh/yr. last documented by Bertani. Table 3 lists the ten nations generating the most Geothermal electric Power as of 2020. Huttrer 2 Table 2: Geothermal Power and energy Generation statistics for 2015 through 2020 CountryInstalled. MWe 2015 Energy GWh/yr. 2015 Installed MWe 2020 Energy GWh/yr. 2020 Forecast for 2025 MWeMWe Increase since , , , , ~ , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , Term , , , , , , 3 Figure 1: World Total Installed Capacity 2010 to 2025 Figure 2: Percent Total Installed Capacity MWe changes from 2010 to 2025 Figure 3.
10 MWe added since 2015 by nations previously having installed Power plants 02,0004,0006,0008,00010,00012,00014,0001 6,00018,00020,000*2010*2015 *2020*202510,89712,28315,95019, *2010*2015*2020*2025 Percent Change in last 5 yearsYearPercent MWe RicaCroatiaEl SalvadorEthiopiaFranceGermanyGuatemalaHo ndurasHungaryIcelandIndonesiaItalyJapanK enyaMexicoNew ZealandNicaraguaPapua New GuineaPhilippinesPortugalRussiaTaiwanTur keyUSAMWe added since 2015 CountryMWe Added Since 2015(3, Total)Huttrer 4 Figure 4: Geothermal Power Plants (source ThinkGeoEnergy) Table 3 Ten nations having the most installed Geothermal Power Generation in 2020 Country MWe Installed in 2020 Country MWe Installed in 2020 1.
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			Geothermal Development in Djibouti Republic: A …

			www.geothermal-energy.org
			Proceedings of the 4th African Rift Geothermal Conference Nairobi, Kenya, 21-23 November 2012 Geothermal Development in Djibouti Republic: A Country Report Aboulkader Khaireh and Fouad Aye

			   Development, Republic, Geothermal, Geothermal development in djibouti republic, Djibouti

		

	

	
				
					

		
			EFFICIENCY OF GEOTHERMAL POWER PLANTS: A …

			www.geothermal-energy.org
			1 New Zealand Geothermal Workshop 2012 Proceedings 19 - 21 November 2012 Auckland, New Zealand EFFICIENCY OF GEOTHERMAL POWER PLANTS: A WORLDWIDE REVIEW

			   Power, Efficiency, Plants, Worldwide, Geothermal, Efficiency of geothermal power plants, A worldwide

		

	

	
				
					

		
			Factors for Primary Energy Efficiency and CO2 …

			www.geothermal-energy.org
			Proceedings World Geothermal Congress 2010 Bali, Indonesia, 25-29 April 2010 1 Factors for Primary Energy Efficiency and CO 2 Emission of Geothermal Power Production Marta R. Karlsdottir, Olafur P. Palsson and Halldor Palsson

			   Power, Primary, Factors, Efficiency, Energy, Production, Emissions, Geothermal, Factors for primary energy efficiency, Emission of geothermal power production

		

	


                
                
	
				
					

		
			DESIGN OF CLOSED-LOOP GEOTHERMAL HEAT …

			www.geothermal-energy.org
			john lund: design of closed-loop geothermal heat exchangers in the u.s _____-----1

			   Design, Loops, Heat, Exchanger, Geothermal, Closed, Design of closed loop geothermal heat, Design of closed loop geothermal heat exchangers

		

	

	
				
					

		
			Direct Utilization of Geothermal Energy 2020 Worldwide …

			www.geothermal-energy.org
			other sources of information. Thus, direct utilization of geothermal energy in a total of 88 countries is an increase from 82 in 2015, 78 reported in 2010, 72 reported in 2005, 58 reported in 2000, and 28 reported in 1995. An estimation of the installed thermal power

			   Direct, Power, Energy, Worldwide, Geothermal, 2200, Utilization, Direct utilization of geothermal energy 2020 worldwide, Direct utilization of geothermal energy

		

	

	
				
					

		
			Contribution of Geothermal Energy to Climate Change ...

			www.geothermal-energy.org
			Bromley et al. 3 especially after extraction is suspended, if continued operation and replacement drilling is no longer economic. The rates of recharge increase in proportion to the

			

		

	


                
                
	
				
					

		
			Optimum Hydraulics Design and Operation for Extended …

			www.geothermal-energy.org
			Proceedings World Geothermal Congress 2015 Melbourne, Australia, 19-25 April 2015 1 Optimum Hydraulics Design and Operation for Extended-Reach and Horizontal
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			Geothermal Well Desing - Casing and Wellhead

			www.geothermal-energy.org
			during drilling. • Protection of the well and formation against erosion, corrosion, fracturing and breakdown. In general, the shallower and outer casing strings are necessary for the drilling operations, while the inner strings are required for production purposes. The drilling process follows a sequence of drilling to a

			   Operations, Well, Drilling, Wellhead, Casing, Drilling operations, Casing and wellhead

		

	

	
				
					

		
			REVISED QUARTZ SOLUBILITY TEMPERATURE …

			www.geothermal-energy.org
			REVISED QUARTZ SOLUBILITY TEMPERATURE DEPENDENCE EQUATION ... The correction of total discharge silica ... calculations for quartz solubility for a wide range of

			   Ranges, Revised, Temperatures, Total, Equations, Solubility, Dependence, Quartz, Revised quartz solubility temperature, Revised quartz solubility temperature dependence equation

		

	


                
                
	
				
					

		
			Determination of Thermal Conductivity of Coarse and Fine ...

			www.geothermal-energy.org
			Determination of thermal conductivity of sands (dry coarse sand, saturated coarse sand, dry fine sand, and ... amount of moisture contained in a soil, while dry density ... temperature equilibrium. 2) γApplying constant heat to the base of cylindrical
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			Green Infrastructure Investment Philippines 2020

			www.adb.org
			a nearly US$300 million geothermal transaction in 2016 that was CBI certified. On that note, we thank CBI for playing a critical role in jumpstarting our green market. The continued development of the green and sustainability bond markets is also supported by the Philippines’ “whole of government” approach to sustainable/ green finance.

			   Development, Geothermal, Philippine

		

	

	
				
					

		
			The Renewable Energy Policy Debate in the Philippines

			pidswebs.pids.gov.ph
			to this, the Renewable Energy Act seeks to accelerate the exploration and development of the country's renewable energy resources such as biomass, solar, wind, hydro, geothermal and ocean. One major incentive under this law is the Feed-in …

			   Development, Geothermal, Philippine, In the philippines

		

	

	
				
					

		
			Drilling Technology and Costs - Energy

			www1.eere.energy.gov
			international geothermal development began before the 1960s in places such as Italy at Lardarello, New Zealand, and Iceland, the development of The Geysers field in northern California was the first big U.S project. Problems encountered during drilling at The Geysers, such as fractured hard and

			   Development, Energy, Geothermal, Drilling, Geothermal development

		

	


                
                
	
				
					

		
			Sustainable Energy Sources - Florida State University

			esc.fsu.edu
			These geothermal plants are operating successfully in a Philippine cornfield, at Mammoth Lakes, Calif., in the Mojave Desert of California, and in a tropical forest, at Mt. Apo, Philippines.

			   Course, Sustainable, Energy, Geothermal, Philippine, Sustainable energy sources

		

	

	
				
					

		
			RANK TIN TAXPAYER NAME INCOME TAX DUE - …

			www.inquirer.net
			47 000150609-000 wyeth philippines inc 446,164,642.00 48 000533224-000 filinvest land inc 445,885,628.40 49 209609185-000 super shopping market, inc. 435,341,289.00 50 004707554-000 fort bonifacio development corp 432,964,334.90 51 000145459-000 …

			   Development, Name, Income, Rank, Philippine, Taxpayer, Rank tin taxpayer name income tax due

		

	

	
				
					

		
			RENEWABLE ENERGY A. INTRODUCTION - Board of Investments

			boi.gov.ph
			Geothermal Geothermal power is derived from thermal energy, usually occurring in deep reservoirs of hot fluids within the earth's crust. Unlike other types of renewable energy, geothermal energy is considered a mineral resource and upstream geothermal activities are essential to start a geothermal project. power

			   Geothermal, Geothermal geothermal

		

	


                
                
	
				
					

		
			Geothermal power: Technology brief

			www.irena.org
			and integrate geothermal facilities into energy markets. • promote the visibility of geothermal energy in the global energy and climate debates. At present, the Alliance gathers over 70 Member countries and Partner institutions from geothermal industry, development partners, international finance institutions and academia.

			   Development, Geothermal

		

	

	
				
					

		
			Philippines Biofuels Annual Philippine Biofuels Situation ...

			apps.fas.usda.gov
			Oct 18, 2017 · On May 2016, the Philippines elected Rodrigo Roa Duterte as the country’s 16th president. President Duterte formally assumed office on July 1, 2016. Although public statements from senior officials of the government places economic development ahead of environmental concerns, President Duterte signed the Paris Agreement on February 2017.

			   Development, Philippine
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