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ABSTRACT 

In the frame of national project sCO2-Efekt supported by 

Czech technological agency TAČR, Research Centre Rez (CVR) 

is developing an innovative, effective and flexible energy storage 

system. This system is based on the P2H2P (Power to Heat to 

Power) technology also called Carnot battery, with the utilization 

of a sCO2 Brayton cycle for heat to power conversion. In frame 

of the project, the key components of the storage system will be 

developed and experimentally verified. The key components are 

mainly the compressors and turbines and the storage tank. To be 

able to test the compressor and turbine, an experimental test 

facility called Sofia is also being developed. The main 

parameters of the Sofia facility are temperature up to 550°C, 

maximal test pressure of 25MPa, and flow rate of about 25kg/s. 

The highest possible power of the turbine to be tested is up to 

1.5MW electrical. In this paper, the conceptual design of the 

large-scale experimental facility is described including its main 

components. 

INTRODUCTION 

The influence of the human population on the Earth climate 

is undeniable and many studies are currently focused on this 

topic. European Union, as well as the other countries, are 

spending huge amounts of money for the research leading to the 

reduction of CO2 emissions. To deal with the energy needs of 

the population, great efforts have been made to develop various 

methods of capturing the carbon dioxide produced from fossil 

power plants. Anyway, all these methods are connected with a 

significant decrease in global power plant efficiency. Clean 

power production from a coal power plant seems to be possible, 

but due to low global efficiency, it can be considered as a waste 

of primary resources and is not sustainable. A great source of low 

carbon electrical power is nuclear energy. On the other hand, 

many countries are withdrawing from nuclear energy due to 

safety reasons and generally, in Europe the electricity production 

from nuclear plants is expected to gradually fade.   

A fast-growing industry in the past decade is linked to 

renewable resources. Water power plants are constantly getting 

better, but there is not any great potential for the capacity 

increase at least in Europe. There is a wide application of wind 

and solar plants and there can be possibly at least in certain areas 

to assure all necessary power production from these resources. 

The main issue is the time stability of the electricity production 

of the solar (photovoltaics) and wind plants. The application of 

energy storage systems with sufficiently high capacity seems to 

be the only way to zero carbon emission energy. 

DOI: 10.17185/duepublico/73962



2 

Research Centre Rez (CVR) develops high capacity mid-

term energy storage system based on Power to Heat to Power 

(P2H2P) principle also known as Carnot Battery [1]. One of the 

concepts that are currently being developed is based on direct 

power transformation to heat using of direct electrical resistant 

heating elements. The heating elements are located directly in a 

storage tank. The tank is filled with the storage media which is 

aluminum based alloy AlSi12. In an effort to minimize the 

amount of the alloy and simultaneously reduce volume of the 

storage tank, latent heat for the heat storage is utilized. For 

reverse power production, a sCO2 cycle is considered. The 

whole concept is very innovative and promises the efficiency of 

this system higher than 40% with theoretical further 

improvement up to 50%. 

In the frame of the currently solved project sCO2-Efekt, the 

key scaled-down components are being developed and will be 

tested. As the key components, the sCO2 compressors, turbines, 

and the storage tank are considered. To be able to test the sCO2 

turbomachinery, the experimental circuit is also being 

developed. The main components (except of the storage tank as 

it will be tested separately and is described in detail in [2]) and 

the whole layout of the experimental circuit is further described 

in this article. Moreover, detailed computational analyses 

supporting the design of a compander are presented. 

The realization of the Sofia facility follows previous 

extensive R&D activities in the field of sCO2 at CVR, 

represented mainly by the realization and operation of the sCO2 

Loop intended for thermal-hydraulic and materials research. The 

CVR´s sCO2 loop is designed as a simple Brayton cycle with 

regeneration with a heating power of 110 kW and operational 

sCO2 parameters up to 30 MPa and 550 °C [3]. The loop was 

utilized within H2020 sCO2‑HeRo project [4] for testing of 

cycles components or within H2020 sCO2-FLEX project [5] for 

materials research. Other experimental loops are operated 

worldwide. SCARLETT facility is operated by the University of 

Stuttgart, Germany [6]. The facility is primarily intended for 

sCO2 fluid and cycle properties near the critical point with 

operational conditions up to 150 °C and 12 MPa. A small‑scale 

test loop was commissioned at the Technical University of 

Vienna within H2020 SCARABEUS project [7]. The sCO2-

HeRo loop was built and coupled with the PWR glass model at 

the Simulation Centre of KSG/GfS, Essen, Germany [8]. The 

facility is intended for simulation of decay heat removal from a 

PWR reactor. Obviously, the Sofia facility will significantly 

increase experimental possibilities in terms of the facility size 

and operational parameters comparing to the other European 

loops. Several larger-scale loops simulating Brayton cycles in 

various modification equipped with power turbines in the power 

range of hundreds of kW are operated in the USA such as Sandia 

National Laboratories recompression loop [9], Naval Nuclear 

Laboratory Integrated Test System [10], Echogen EPS100 [11] 

and SwRI SunShot test loop [12]. Other small‑scale loops are 

operated in Japan (bench-scale experimental facility of Tokyo 

Institute of Technology, [13]) and Korea (SCIEL facility, sCO2 

Pressurizing Experiment at KAIST [14]). 

MAIN FEATURES AND CO2 SOFIA FACILITY LAYOUT 

For the designed energy storage system, the recompression 

Brayton cycle is being considered. The expected power of the 

system is between 10 and 50 MWe for several hours. Mainly, for 

this reason, the axial power turbine was selected as the most 

suitable turbine solution. Further application of the cycle with a 

higher power was also taken into account in these considerations. 

10 MW is stated in the literature as the minimum power for 

application of the axial turbine with acceptable efficiency. The 

implementation cost of a 10 MW sCO2 power cycle far exceeds 

the possibility of the project. For this reason, 1MW of output 

power was selected as a reasonable power level for the 

experimental facility. In this scale, the axial turbine is feasible 

and the experimental results will be still relevant for validation 

and verification of the numerical tools used for designing the 

turbine. 

In an effort to demonstrate the benefits of the sCO2 cycle in 

comparison with the common Rankine steam cycle, different 

studies consider the highest working temperature over 600 °C or 

even 700 °C. It is probably possible to design the power circuit 

for such working temperatures, but it leads to the need to use 

very expensive high-temperature alloys. Selection of such high 

working temperatures would also increase the risks related to the 

unsuccessful demonstration of the key components. Considering 

all these aspects, 565°C was chosen as the design temperature. 

The design pressure level was set to 26,5MPa according to the 

cycle calculations that were preliminarily performed.  

For further industrial application, the one shaft layout of the 

cycle can be expected. It reduces the number of turbines or 

electrical motors and eventually a number of dry gas seals which 

are always connected with certain CO2 losses. Taking into 

account the necessary flexibility of the experimental facility, 

each turbo component will be located on a separate shaft in our 

case. Unfortunately, it is out of the scope of this project to build 

a full recompression cycle, therefore the simple Brayton cycle 

with regeneration will be built. The PID of the Sofia 

experimental stand is depicted in Figure 1. 



3 

STARTING COMPRESSOR 

The first component which is the point of interest is called 

the starting compressor. The name itself indicates the purpose of 

the use. As the main circulating compressor is driven by its own 

turbine and it is not equipped with a motor, the starting 

compressor is needed to put the circuit into operation. At the 

beginning of the project work, the starting compressor was 

expected to be able to suck the liquid CO2 and further get over 

to slightly supercritical conditions at the outlet. It was finally 

decided to reach the supercritical parameters all over the circuit 

before the compressor start-up. Anyway, the start-up from the 

subcritical (liquid at the inlet) conditions will be experimentally 

verified.  To reach the supercritical parameters, the pressurizer 

and gas boiler will be used. 

According to performed cycle calculations, design 

parameters for the starting compressor were established. The 

design parameters are summarized in Tab. 1. 

Table 1: Design parameters of the starting compressor 

Design pressure 10 MPa 

Nominal pressure inlet 8.4MPa 

Inlet pressure range 5 – 9 MPa 

Nominal pressure outlet 9.4MPa 

Nominal mass flow rate 11 kg/s 

Nominal inlet temperature 35°C 

Inlet temperature range 20-40°C

Nominal power of the motor 55 kW 

Speed control Frequency converter 

Nominal speed 40 000 rpm 

The starting compressor is designed as a hermetic machine 

with an encapsulated motor. The compressor wheel will be of the 

radial type with an inducer. The shaft will be supported by gas 

bearings directly lubricated by sCO2.  

The starting compressor is being developed within the 

sCO2-Efekt project by the company Sobriety [15]. 

Figure 1: PID of Sofia experimental facility 
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COMPANDER 

The main circulating compressor is driven by its radial 

turbine (expander), therefore the whole machine is called 

compander. It is not equipped with any motor therefore it needs 

to be started with the support of the starting compressor. As can 

be seen in Figure 1, both compressors work in series. Once the 

compander becomes self-sustainable, the starting compressor is 

bypassed and doesn’t increase the pressure loss of the circuit 

anymore. The compander is designed as a hermetic one, where 

the shaft is supported by the gas bearings. The nominal 

parameters of the compander are listed in Table 2. 

Table 2: Nominal parameters of the compander 

Compressor Turbine 

Inlet temperature 30°C 550°C 

Outlet temperature 75°C 460°C 

Inlet pressure 8MPa 25MPa 

Outlet pressure 25.5MPa 8.5MPa 

Mass flow 20.3kg/s 7kg/s 

The design procedure of the compander was an iterative process 

that requires the consideration of multiple different aspects. The 

ultimate goal is to achieve a highly aerodynamically efficient 

design that at the same time fulfills structural and thermal 

constraints and has low manufacturing costs. The presented 

design process comprised the integration of several commercial 

and in-house tools into a complex multiphysics environment 

(Figure 2). 

Figure 2: Design procedure 

The first iteration was obtained with the in-house software 

DesignCC which enhances the classical 1D approach with 

machine learning techniques. The initial design then served as an 

input for a multi-objective optimization procedure, targeting the 

following parameters: 

 Maximized aerodynamic efficiencies of the compressor

and turbine

 Structural stresses on the compressor and turbine

wheels within the material limits

 The lowest structural eigenfrequency sufficiently

higher than the rotational speed

 Minimized net axial force on the bearings

The in-house tool DoEpar, paired with ANSYS 

DesignXplorer, was employed to generate design tests spanning 

over the delimited design space. Three-dimensional CFD 

simulations were performed in ANSYS CFX for the evaluation 

of the aerodynamic performance of each design. In order to 

represent the working fluid accurately, the working medium was 

represented by a real gas model whose thermodynamic 

properties were specified with the in-house tool RGPgen. The 

aerodynamic evaluations were complemented by stress analysis 

in ANSYS Mechanical. 

Computational geometry and mesh 

The computational geometry comprises a radial compressor 

stage, a radial turbine stage and an interconnecting leakage flow 

channel with radial and one axial labyrinth seal. The compressor 

stage consists of an impeller with 9 main blades and 9 splitter 

blades, a bladeless diffusor and a volute. The turbine stage 

features a volute, a confusor with 31 blades and a rotor with 36 

blades. The shroud-tip clearance is included for both wheels and 

the turbine blades incorporate a single-cavity squealer tip design. 

The computational domain is shown in Figure 3. 

Figure 3: Compander geometry and mesh (static pressure 

contours) 

The simulation of the complete compander featuring both stages 

and the leakage flow channel imposes high requirements on 

computational resources. In order to facilitate running a large 

number of evaluations within a reasonable amount of time, the 

computational costs needed to be reduced as much as possible 

while maintaining the high fidelity of the model. The 

computational domain was therefore reduced to a single passage 
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per blade row and the mixing-plane approach was employed for 

the interfaces. Once the optimization procedure was finished, the 

final design was verified with a whole annulus model. The 

computational efficiency was also aided by the use of multiblock 

structured meshes where possible, generated in ANSYS 

TurboGrid. Only the two volutes were discretized with 

unstructured tetrahedral meshes created in ANSYS ICEM, as the 

complexity of structured mesh generation would in their case 

outweigh the computational benefits. The complete mesh for the 

whole annulus simulations comprised 30.1 million cells. The 

number of elements and nodes per each part of the computational 

domain is listed in Table 3. 

Table 3: Mesh overview 

Component Mesh 

type 

Nodes 

(×10e6) 

Elements 

(×10e6) 

Compressor inlet Hexa 0.16 0.14 

Compressor wheel and 

diffusor 

Hexa 1.83 1.62 

Compressor volute Tetra 0.093 0.33 

Leakage flow passage Hexa 20.16 18.02 

Turbine volute Tetra 0.16 0.53 

Turbine wheel and 

confusor 

Hexa 9.94 9.25 

Turbine outlet Hexa 0.24 0.22 

Total 32.58 30.12 

Flow solver and boundary conditions 

The results presented in this study were obtained with 

whole-annulus computations performed in ANSYS CFX. A 

steady-state approach with a frozen-rotor treatment of interfaces 

between stationary and rotating components was employed, 

allowing resolving circumferential nonuniformities at 

reasonable computational costs. The working fluid was modelled 

as a continuous mixture of real gases, representing CO2 in liquid 

and supercritical states. The fluid properties were defined by 

tables generated with RGPgen. The computational model was 

based on RANS equations with the SST turbulence model and 

wall functions. The turbine operating conditions were defined by 

imposing total quantities at the inlet and static pressure at the 

outlet, while the total inlet quantities and the outlet mass-flow 

were specified for the compressor. Both the compressor and the 

turbine operate with the same shaft speed of 68000 RPM. An 

overview of the boundary conditions is given in Table 4. 

Table 4: Boundary conditions 

Compressor Turbine 

Rotational speed 68 000rpm 68000rpm 

Pressure inlet 8MPa 24MPa 

Pressure outlet - 8.5MPa 

Temperature inlet 30 °C 550 °C 

Mass flow 20.9kg/s - 

Results and Discussion 

The flow simulation of the compander including the 

compressor stage, the turbine stage and the interconnecting 

leakage flow channel was successfully completed. The global 

parameters characterizing the performance of both stages are 

shown in Table 5.  

Table 5: Calculated performance parameters 

Compressor Turbine 

Mass flow rate 20.9 kg/s 6.19 kg/s 

Total to Total efficiency 78.33% 78.79% 

Pressure ratio 3.19 2.81 

Axial force -2.26 kN 2.37 kN 

The compressor operated with a total-to-total efficiency of 

78.33%, while the value of ηT2T=78.79% was achieved for the 

turbine. Notable is the good balance between turbine and 

compressor axial forces with the net sum of 110 N. The imposed 

axial load on bearings is thus minimized, allowing to reduce their 

size. 

Figure 4: Compressor entropy and streamlines visualization 

A visualization of the impeller and bladeless diffuser flow is 

provided in Figure 4, using three-dimensional entropy contours 

and streamlines. The high entropy regions cover the entire 

shroud of the impeller and extend partially also along the diffuser 

shroud. Here the circumferentially varying signature of blade 

wakes is captured thanks to the whole-annulus frozen rotor 

approach adopted in the simulation. Several streamlines mark the 

tip leakage flow, crossing across the blade tips through the tip 

clearance, in some cases over multiple blade passages.  

Figure 5: Compressor Mach number contours and streamlines 

in B2B planes 

A more detailed insight can be obtained with the use of relative 

Mach number plots in blade-to-blade planes, as visualized in 

Figure 5 for the 10%, 50%, and 90% span. The flow enters the 

impeller with an average Mach number 0.38 and remains 
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subsonic in the whole stage, although nearly sonic pockets 

appear along the leading edges (LE) of the main blades. The 

maximum Mach number 0.93 is reached near the LE in the 

midspan cut. In the 10% and 50% cuts, the flow remains well 

attached to both the main and splitter blades with no signs of 

separation. The 90% cut reveals vortex regions forming between 

every two main blades upstream of the splitter LE. The diffusor 

flow is in all of the depicted cuts characterized by distinct wakes 

extending downstream of the impeller blades. 

Figure 6: Turbine entropy and streamlines visualization 

The visualization of three-dimensional entropy contours and 

streamlines is provided also for the turbine confusor and rotor in 

Figure 6. The stator flow is characterized by a relatively 

homogeneous entropy distribution. Strong entropy generation 

occurs due to the tip leakage flows in the rotor blade cavities and 

during the consequent mixing of the tip leakage vortex with the 

passage flow. The high entropy regions remain attached to the 

shroud even downstream of the rotor blades, whereas the lower 

span flow retains less elevated entropy levels. 

Figure 7: Turbine Mach number contours and streamlines in 

B2B planes 

As shown in Figure 7 by means of the blade-to-blade relative 

Mach number contours, the stator flow is transonic with the 

highest Mach value of 1.43. The stage is characterized by a low 

degree of reaction, hence the flow entering the rotor blade row 

with a relative Mach number 0.58 is not subjected to further 

acceleration. The 10% span cut shows a well attached flow, but 

mild separation appears in the rotor trailing edge region at 

midspan. A distinct low Mach number region is detected at 90% 

span near the aft part of rotor blade suction side, marking the 

presence of the tip leakage vortex. 

GAS BOILER 

The required maximum heat supply to the cycle was set to 6 

MW. As the required power is relatively high, it is not possible 

to feed the facility with electricity. Therefore, a gas boiler was 

identified as the only possible solution. The boiler as the only 

source of heat has to assure the heating of sCO2 up to 550°C. It 

has to be able to operate with a wide range of thermal power. The 

boiler is expected to be one of the components enabling to reach 

the supercritical conditions during the start-up procedure. 

The design parameters and specific behavior of sCO2 don’t 

allow using a membrane boiler with simultaneous usage of 

standard materials. The main reason is relatively low heat 

transfer coefficient on the sCO2 side in comparison with water. 

The selected design considers the lining boiler with a tube heat 

exchanger. Even in this composition, usage of the most common 

materials like T91 or T92 for the heat exchanger is not allowed 

and thus the chosen material is 304H Stainless Steel. 

The temperature of sCO2 at the inlet of the boiler reaches in 

nominal operation 320 °C. It significantly increases chimney 

heat loss. For that reason, the boiler is equipped with an 

economizer and the waste heat is used to heat up the technical 

water used for heating of adjacent buildings.  

The overall dimensions and other parameters are listed in 

table 5.    

Table 5: Design parameters of the boiler 

Design pressure 26.5 MPa 

Nominal Pressure 25 MPa 

Design temperature 565 °C 

Nominal inlet temperature 320 °C 

Nominal outlet temperature 550 °C 

Nominal CO2 mass flow rate 22 kg/s 

Heat power of ignition burner 100 kW 

Maximum heating power 

supplied to sCO2 

6000 kW 

Total heating power 6850 kW 

POWER TURBINE 

As already mentioned in the previous chapters, the power 

turbine is designed as the axial one. The main reason was the 

further focus on the units with higher electrical power. The 

required similarity with the final application also helped to 

decide on the overall concept of the machine.  

The turbine workspace is created by 5 axial stages with the 

blade length starting at four millimeters. The rotor of the turbine 

is equipped with two dry gas seals and is supported by common 

oil-lubricated slide bearings. The whole turbine is placed directly 

on the gearbox. The nominal speed of the turbine was set to 20 

000 rpm. The main design parameters are summarized in Table 

6. The 3D layout is visualized in Figure 8.
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Table 6: Design parameters of the power turbine 

Design pressure 26.5 MPa 

Nominal pressure inlet 25 MPa 

Nominal pressure outlet 8.5 MPa 

Nominal mass flow rate 13 kg/s 

Nominal inlet temperature 550 °C 

Inlet temperature range 20-40 °C

Nominal power of the turbine 1050 kW 

Nominal speed 20 000 rpm 

Number of blade stages 5 

The power turbine including the gearbox and electrical 

generator is being designed and will be supplied by Doosan 

Škoda Power [16]. 

Figure 8: Assembly of power turbine, gear box and electrical 

generator 

As the power turbine is equipped with dry gas seals, its 

operation is connected with the sCO2 leakage. The leaks escape 

at two different pressure levels. The first leakage is created by 

pure CO2 and on the pressure less than 5 bar. As the mass flow 

is relatively high, it is boosted by a specially modified piston 

compressor back to the cycle. The second leakage escapes at 

almost atmospheric pressure level and it is mixed with air. For 

this reason, it is led by the exhaust system out of the experimental 

hall.  

PRESSURIZER 

The pressurizer has in this case two main functions. It of 

course supports the possibility of the setup of required pressure 

on the low-pressure side of the cycle. At the same time, it avoids 

the need of releasing the CO2 content out of the cycle in case of 

initial overfill and the need for fast boosting of CO2 into the 

cycle. The second function is the storage of the CO2 during the 

shutdown period. The overall internal volume of the cycle is a 

preliminary estimate to 1.5 cubic meters whilst the content of 

sCO2 will be about 400 kg. According to Figure 1, the 

pressurizer will be connected to the circuit between the main 

cooler and compressor inlet. The design pressure of the vessel 

was set to 10 MPa with a total volume of 600 l. Under the 

ambient temperature of about 20 °C, the pressurizer is able to 

accumulate whole CO2 content in the liquid phase during the 

outage period.  

The design temperature of this component is 100 °C. Thus 

most of the CO2 content can be released to the circuit during the 

cycle operation. 

Figure 9: 3d model of the pressurizer 

According to the described functions, there is a need for 

temperature control inside the vessel. It is equipped with a set of 

heating rods with a total thermal power of 12 kW to be able to 

increase the internal temperature sufficiently fast. The 

pressurizer is further equipped with two independent cooling 

systems. The first one uses cooling water from the main cooling 

system and it is used during normal operation of the system. The 

second cooling system acts for conditioning the pressure during 

the shutdown period. The cooling power of this system is about 

2 kW and solves mainly to cover the heat loss. Its main purpose 

is to prevent overpressure and opening of the safety valve, which 

is of course present.  

Last but not least sense of the pressurizer is enabling testing 

of the cycle power control using sliding pressure regulation. The 

pressurizer is shown in Figure 9. 

RECUPERATIVE HEAT EXCHANGERS 

Heat exchangers for the sCO2 cycles have been already 

widely investigated [17]. To achieve good efficiency the cycle 

needs to be highly regenerative. Due to relatively high thermal 

power and low convective heat transfer, the heat transfer area 

needs to be large while pressure loss should be as low as possible. 

Taking into account high pressure and temperature, the use of 

compact heat exchangers seems to be the most suitable option. 

The best example is the utilization of printed circuit heat 

exchangers (PCHE) it the most famous experimental unites 

developed by Sandia National Laboratories and Echogen [18]. 

Despite the expanding implementation of compact heat 

exchangers and the growth of competition in this industry, the 

prices of PCHX are still very high.  
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Another possibility could be a fin and plate heat exchanger. 

This HX technology is widely used for low-temperature 

applications, but during the last years, a lot of effort is paid to the 

development of high temperature and high-pressure heat 

exchangers of this type as well [5]. Once the fin and plate HX is 

able to deal with challenging parameters commonly used in the 

sCO2 cycles, it will be a very good compromise between the 

price and performance.  

COOLING SYSTEM 

There are two coolers in the circuit. The first stage cooling 

is ensured by heating water and it cools down the CO2 to a 

temperature of about 70°C. The water is heated up to 105°C and 

the heat is further used for heating of the adjacent buildings. The 

second stage of cooling is ensured by raw water from the river 

Vltava. It is important to mention that the system is expected to 

be operated during the heating period only. During this period, 

the river water temperature fluctuates between 5 and 15 °C. 

There is a temperature limit of 26 °C for the released cooling 

water, which is pumped back to the river. The temperature is 

sufficiently low so there is no fear about the cooling ability. On 

the other hand, it can cause undesirable undercooling. The 

system is currently being designed and this risk is taken into 

account.  

The coolers will be in the form of partly brazed plate type 

heat exchangers with the optional number of plates. The filtered 

cooling water will be pumped from the underground storage 

vessel by two pumps, each of the power of about 30kW.  

CONCLUSIONS AND FURTHER ACTIVITIES 

The large scale experimental facility SOFIA intended for 

demonstration of the sCO2 cycle and its components are being 

realized in the frame of the sCO2-Efekt project at CVR. The 

feasibility, conceptual study, and basic design were finished at 

the end of the year 2020. The layout of the circuit as well as 

design parameters is presented. Moreover, the individual 

components of the circuit are described in detail including basic 

design analyses and features. 

In the next phase, the detailed design will be finished (the 

year 2021) and fabrication of the Sofia experimental facility will 

start. The power turbine, compander, and gas boiler will be 

manufactured and assembled separately. According to the 

project planning the whole SOFIA facility will be assembled at 

the end of 2022. The following phase will be dedicated to the 

testing of the developed component and overall cycle 

performance verification. These activities will be carried out 

within the sCO2-Efekt project, which ends in October 2023. The 

preliminary 3D model of the Sofia facility except the cooling 

system is shown in Figure 10. It is expected that further extension 

of the experimental facility to the recompression cycle will be 

carried out within follow‑up projects. At the same time, a large

‑scale heat storage tank of relevant thermal storage capacity 

should be finished and connected to the sCO2 facility. These 

follow‑up activities are preliminarily scheduled for 2025. 
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