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MOTIVATION AND CONTEXT

WWW.H2CHILE.COM



3

MOTIVATION AND CONTEXT

ERNC Potential vs LCOH
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MOTIVATION AND CONTEXT

2433 projects worldwide - 69 Chile
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MOTIVATION AND CONTEXT
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MOTIVATION AND CONTEXT

Why is efficiency important?

LCOH=
σ𝑡=1
𝑛 (

𝐶𝐴𝑃𝐸𝑋+𝑂𝑃𝐸𝑋+$𝑒𝑛𝑒𝑟𝑔í𝑎

(1+𝑟)𝑡

σ𝑡=1
𝑛

𝐻2𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛∗𝜂

(1+𝑟)𝑡

CAPEX:1,000,000 USD  
Annual OPEX 50,000 USD  
Annual energy costs: 200,000 USD  
Hydrogen production:50,000 kg/year  
System efficiency:70%  
Lifespan: 20 years  
Discount rate: 8% 

The Levelized Cost of Hydrogen (LCOH) in 
this example is approximately 9.84 
USD/kg.

The variation in the Levelized Cost of Hydrogen (LCOH) with a 
5% change in system efficiency is:

•Efficiency increased by 5% (75%) The LCOH decreases
to 9.18 USD/kg
•Efficiency decreased by 5% (65%): The LCOH increases
to 10.59 USD/kg
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Looking for the best location
Rank Sitio Factor Eff Rank Sitio Factor Eff

1 H5 1,00 37 B5 0,83

2 F7 0,99 38 G10 0,83

3 G5 0,97 39 G9 0,83

4 E6 0,97 40 D3 0,82

5 E7 0,96 41 H7 0,82

6 E5 0,95 42 F9 0,82

7 D8 0,95 43 B3 0,81

8 G4 0,94 44 E9 0,81

9 D9 0,94 45 C3 0,81

10 F5 0,94 46 F8 0,81

11 E8 0,93 47 A3 0,80

12 C8 0,93 48 D4 0,80

13 C7 0,93 49 C6 0,80

14 E4 0,92 50 A10 0,79

15 H4 0,92 51 D11 0,79

16 F6 0,92 52 A9 0,76

17 D6 0,91 53 B2 0,75

18 D7 0,91 54 E10 0,72

19 G3 0,91 55 C10 0,72

20 B9 0,90 56 D10 0,68

21 D5 0,90 57 C9 0,66

22 A6 0,89 58 A2 0,66

23 F3 0,89 59 A8 0,65

24 C4 0,88 60 B7 0,64

25 C5 0,88 61 F10 0,64

26 G8 0,88 62 B8 0,61

27 H6 0,88 63 G7 0,61

28 A4 0,87 64 A1 0,60

29 B6 0,87 65 C2 0,57

30 H3 0,87 66 C1 0,55

31 G6 0,86 67 H8 0,53

32 A5 0,86 68 B1 0,53

33 A7 0,86 69 H9 0,40

34 F4 0,85 70 D2 0,32

35 B4 0,84 71 E2 0,29

36 E3 0,84 72 B10 0,27

73 F2 0,24



Análisis Resultados

• Sites of Interest
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Looking for the best location

• Atypical measurement points in specific parameters (outliers)  

• In particular, the outliers are concentrated in Calama, Paso Jama, and Michilla.
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Conceptual Design of Hydrogen Movil Plant
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Cost of I+D

Within the overall budget, the largest percentage of 

expenditure, 67%, is allocated to investment. This is 

justified by the acquisition and construction of the Mobile Pilot 

Plant.  

Following this, operational expenses account for 19%, 

which include transportation, accommodation, and spare parts 

related to a study of this scale across different points in the 

region.



Movíl Pilot Plant of H2V
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Fuente: HUB PtX GIZ
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Fuente: HUB PtX GIZ



Fuente: HUB PtX GIZ
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Results
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Results
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Results

Correlation with altitude is indirectly incorporated 

through the correlation with ambient pressure.

The specific consumptions used to verify the 

correlation are those of the electrolyzers 

themselves, not the aggregated values related to 

the overall solar-H2 balance.
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MAPS

Location: San Pedro de Atacama (-22°91''N, -68°18''E) ALT

2432 msnm

Average Global Horizontal Irradiance:7.29 [kWh/m²/day]

Ambient Temperature: 14.2 [°C]

Ambient Pressure: 0.77 [bar]

Specific Consumption EL: 48.86 [kWh/kg]

Electrolyzer Efficiency: 68%

Specific Plant Consumption:65 [kWh/kg]

../../mapa dinamico/test.com 2/test.com/index.html


Uses Cases
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AMMONIA PRODUCTION PROCESS

• Low conversion (~10-30%) even at high pressures (200-300 bar)(1)

• High CAPEX/OPEX due to recirculation and compression

• Significant technical limitations despite process maturity

9

1

𝑁2 + 3𝐻2 2𝑁𝐻3

Fe or Ru based catalyst(1)

300-600°C(1)

100-300 bar(1)

(1)Ashida et al. (2019). DOI: 10.1038/s41586-019-1134-2
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Experimental execution
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Possible scenarios
Scenarios Considerations and Limitations Regarding the Expansion of Renewable Energy and 

Storage Systems

1

CESPA does not receive the BESS system as a donation

- 100% photovoltaic renewable energy participation in the system by 2040. - 10% of 
energy comes from the green hydrogen storage system.

2
- 100% photovoltaic renewable energy participation in the system by 2040. - 
Combination of storage that generates the lowest levelized cost of energy, whether 
BESS, green hydrogen, or a combination of both.

3
- 100% renewable energy participation in the system from photovoltaic plants and the 
use of biodiesel in the existing diesel generation park by 2040. - Combination of 
storage that generates the lowest levelized cost of energy, whether BESS, green 
hydrogen, or a combination of both.

4

CESPA receives a BESS system as a donation. Installation 
and operation are outsourced to a third party, and the use of 
the system is charged to CESPA through a PPA.

- 100% photovoltaic renewable energy participation in the system by 2040. - 10% of 
energy comes from the green hydrogen storage system.

5
- 100% photovoltaic renewable energy participation in the system by 2040. - 
Combination of storage that generates the lowest levelized cost of energy, whether 
BESS, green hydrogen, or a combination of both.

6
- 100% renewable energy participation in the system from photovoltaic plants and the 
use of biodiesel in the existing diesel generation park by 2040. - Combination of 
storage that generates the lowest levelized cost of energy, whether BESS, green 
hydrogen, or a combination of both.

7

CESPA receives a BESS system as a donation. Installation 
and operation are managed by CESPA.

- 100% photovoltaic renewable energy participation in the system by 2040. - 10% of 
energy comes from the green hydrogen storage system.

8
- 100% photovoltaic renewable energy participation in the system by 2040. - 
Combination of storage that generates the lowest levelized cost of energy, whether 
BESS, green hydrogen, or a combination of both.

9
- 100% renewable energy participation in the system from photovoltaic plants and the 
use of biodiesel in the existing diesel generation park by 2040. - Combination of 
storage that generates the lowest levelized cost of energy, whether BESS, green 
hydrogen, or a combination of both.

10
CESPA does not receive the BESS system as a donation

- No integration of other renewable energy sources (RES), BESS, or hydrogen systems. 
- System operation is assumed without automatic control.

11
- No integration of other renewable energy sources (RES), BESS, or hydrogen systems. 
- It is assumed that the operation includes an automatic control system for the hybrid 
system.



Piloto San Pedro de Atacama

• Total consumption: 36 MWh/day
• 8 MW PV (2 MW already built)  
• 10 h PV generation - 14 h H2 generation
• 5.5 MW electrolyzer and 2.5 MW PV  
• 84 kg/h of hydrogen (810 kg of hydrogen total)  
• 5 MW Electrolyzer
• 2 MW Fuel Cell

San Pedro de Atacama 100% Renewable
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Conclusions

The Antofagasta region possesses undeniable comparative advantages for green hydrogen production 

due to its unique natural and geographic conditions. However, to fully capitalize on this potential, it is 

imperative to establish the capacities needed to foster a new chemical industry. 

This requires a concerted effort in human capital training, infrastructure development, and R&D 

investment. By addressing these gaps, Antofagasta can become a global leader in the green hydrogen 

economy, contributing significantly to carbon neutrality goals and establishing a robust industrial base for 

future generations.
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