
Use of geothermal resources in Use of geothermal resources in 

The Azores islandsThe Azores islands

““GreenGreen IslandsIslands””: : identifyidentify meansmeans to to increaseincrease RES RES penetrationpenetration inin

smallsmall islandsislands systemssystems
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MixMix of sources per islandof sources per island
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Conceptual model of the geothermal projectConceptual model of the geothermal project
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History of geothermal developmentHistory of geothermal development

São MiguelSão Miguel

•• 19741974--1980: Exploration of 1980: Exploration of RibeiraRibeira Grande field, pilot Grande field, pilot 
plant at Pico plant at Pico VermelhoVermelho (3 MW)(3 MW)

•• 19881988--1994: Development and start1994: Development and start--up of the up of the RibeiraRibeira
Grande plant (5 MW) Finance:Grande plant (5 MW) Finance:POSEIMAPOSEIMA-- energieenergie et et 

REGIS IIREGIS II

•• 19961996--2000: Expansion of the 2000: Expansion of the RibeiraRibeira Grande plant Grande plant 
(to 13 MW)(to 13 MW)

•• 20022002--2006: Development and start2006: Development and start--up of new Pico up of new Pico 
VermelhoVermelho plant (10 MW) Finance: plant (10 MW) Finance: PRODESA & EIBPRODESA & EIB



New investment projects

20092009--20142014São MiguelSão Miguel

•• 20092009--2010: Drilling of new geothermal wells for production, 2010: Drilling of new geothermal wells for production, 

injection and evaluationinjection and evaluation

•• 20102010--2012: Detailed testing of the geothermal wells and fluid 2012: Detailed testing of the geothermal wells and fluid 

circulation studiescirculation studies

•• 20112011--2014: Expansion of the Pico 2014: Expansion of the Pico VermelhoVermelho plant (+10 MW) plant (+10 MW) 

or development and construction of the new or development and construction of the new CaldeirasCaldeiras plant plant 

(12 MW)(12 MW)



Recent evolution

PRODUCTION OF ELECTRIC ENERGY (kWh)

TOTAL RAA

28,4 %16,6 %15,5 %20,1 %20,1 %21,2 %24,5 %19 %

%

Renewables

10.502.72016.397.00614.551.15011.766.13010.253.1604.358.4702.431.3702.189.960WIND 

117.639.05083.842.25970.668.75783.969.62088.870.50095.718.600105.288.60079.598.100
GEOTHER

MAL

22.710.06029.723.49130.869.66230.408.45529.827.76027.892.59729.748.59219.048.468HYDRO

379.797.768650.353.266633.502.501576.310.414512.286.234472.920.253421.733.779419.245.827
THERMAL

530.711.122780.699.610750.076.045702.686.404641.237.654600.889.920559.202.401520.082.355TOTAL

2007 (Jan/ Août)2006200520042003200220012000Annual

values



Geothermal resources on São MiguelGeothermal resources on São Miguel
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GEOTHERMAL

Recent development

PICO VERMELHO

RIBEIRA GRANDE

POWER

700 kW 10 MW Nov.2006

2x 2,5 MW in 1994 +  2x 4 MW in 1998

Total power in 2007 – 23 MW



Pico Pico VermelhoVermelho pilot power plantpilot power plant



Pico Pico VermelhoVermelho project areaproject area



RibeiraRibeira Grande power plantGrande power plant



RibeiraRibeira Grande power plantGrande power plant



Geothermal power generationGeothermal power generation
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Geothermal power contributionGeothermal power contribution

São Miguel 20082008

Hydro

 4,4%

Geothermal

38,6%

Fuel

 56,9%



São Miguel - renewables

47%25%23%27%31%35 %41%
Renewables

16.502.70021.563.53021.826.780 22.935.230 23.439.02020.777.28420.838.662Hydro

117.639.05083.842.25970.668.75783.969.62088.870.50095.718.600105.288.600
Geothermal

282.241.595413.136.995400.109.134386.699.705353.827.574330.572.062 304.645.051TOTAL

2007

Jan / Août
200620052004200320022001Annual values

Production (kWh)



The future

1- New  Geothermal Plant of 12 MW in 

Terceira

2 – New Wind Farm of 4,5 MW in 

Terceira

3 – New group of 10 MW in central 

Geothermal Plant of São Miguel 

The objective

Reach about 50 % of RES- electricity production

The strategy

Follow an ideal “ mix ” which allows the maximum use of RES in all ACORES islands.


