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Scope of the study:
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Reference parametrized LCA model

Step 2 : Reference parameterized LCA model

Reference model to estimate Climate Change, total impact category (ILCD 2018) based on 26 parameters
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𝐺𝐻𝐺𝑅𝑖𝑡𝑡𝑒𝑟𝑠ℎ𝑜𝑓𝑓𝑒𝑛 =
𝐺𝐻𝐺𝑒𝑥𝑝𝑙𝑜𝑟𝑎𝑡𝑖𝑜𝑛 + 𝐺𝐻𝐺𝑃𝑜𝑤𝑒𝑟𝑃𝑙𝑎𝑛𝑡 + 𝐺𝐻𝐺𝐷𝑟𝑖𝑙𝑙𝑖𝑛𝑔 + 𝐺𝐻𝐺𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑀𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 + 𝐺𝐻𝐺𝐸𝑛𝑑𝑜𝑓𝐿𝑖𝑓𝑒

MW ∙ 𝑂𝐻 ∙ 1000 ∙ 𝐿𝑇 ∙ 1 −
𝐿𝑜𝑠𝑠
𝑦𝑒𝑎𝑟

∙ 𝐿𝑇
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Key variables

Step 3 : Identification of the key variables

With Sobol indexes thanks to a global sensitivity study
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- First order index (S1) 

- Parameters contributing the most to the variability of the Climate change, total impact category (ILCD 2018)

S1

Heat output 𝐌𝐖 57%

Well length 𝐋𝐰 14%

Power production pump 𝐏𝐋𝐒𝐏 7%

Number of production wells 𝐍𝐩𝐫𝐨𝐝 3%

Direct emissions 𝐏𝐝𝐢𝐫𝐞𝐜𝐭 2%

Lifetime 𝐋𝐓 2%

CO2 in direct emissions 𝐏𝐂𝐎𝟐 1%

Operating hours 𝐎𝐇 1%

Explained variance 87%

PRELIMINARY RESULTS
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Simplified model: generation6

R2 = 50.3%

Six parameters: Heat output (𝐌𝐖), well length (𝐋𝐰), power production pump (𝐏𝐋𝐒𝐏), number of production wells (𝐍𝐩𝐫𝐨𝐝), lifetime (𝐋𝐓) 
and operating hours (𝐎𝐇)

PRELIMINARY RESULTS

Based on 6 parameters explaining 83% of the climate change variability from the reference model

Step 4 : Simplified model for Climate Change total [kg CO2-eq/kWh]
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Simplified model: applicability domain

Applicability Domain : For which installation can the simplified model be used?
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1) Heat generating power plant (not necessarily with stimulation)

2) FR electricity mix

3) Low direct emissions (0.1-5%)

4) Variables within the following ranges

Unit Min Max

Heat output 𝐌𝐖 MW 10 40

Well length 𝐋𝐰 m 1300 5500

Power production pump 𝐏𝐋𝐒𝐏 kW 200 1200

Number of production wells 𝐍𝐩𝐫𝐨𝐝 - 1 2

Lifetime 𝐋𝐓 years 20 40

Operating hours 𝐎𝐇 h/y 5000 8500

PRELIMINARY RESULTS

Step 4 : Simplified model for Climate Change total [kg CO2-eq/kWh]
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Simplified model: comparison with literature

Step 5 : Comparison with literature - Climate Change total [kg CO2-eq/kWh]
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• So far no comparison with published results was possible

• Difficulties:

• Few available LCA on heat production from deep geothermal power plants only

• Fewer available LCA studies within the simplified model’s boundaries

• Words of caution

• Impact category

• Level of details
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