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ABSTRACT 

Supercritical CO2 (“sCO2”) power cycles offer the 

potential for higher system efficiencies than other energy 

conversion technologies such as steam Rankine or organic 

Rankine cycles, especially when operating at elevated 

temperatures.  These sCO2 power cycles are being considered 

for a wide range of applications including fossil fuel-fired 

systems, waste heat recovery, concentrated solar power, and 

nuclear, and the potential for efficient thermal energy storage. 

GTI is leading several sCO2 power cycle technology 

development projects ranging from component level 

technology development to large scale integrated pilot testing. 

The efforts highlighted in this paper include: (1) The 10 MWe 

Supercritical Transformational Electric Power Pilot plant 

(“STEPDemo”, www.stepdemo.us) and (2) its relevance for 

sCO2 development in general and of note, also in the context of 

waste heat recovery and thermal energy storage (TES) 

applications.  In the STEPDemo project, a team led by GTI, 

Southwest Research Institute (SwRI), and General Electric 

Global Research (GE-GR), along with the University of 

Houston and the University of Wisconsin), Natural Resources 

Canada (NRCan), and the Electric Power Research Institute 

(EPRI)), is executing a project to design, construct, 

commission, and operate an integrated and reconfigurable 10 

MWe sCO2 Pilot Plant Test Facility located at SwRI’s San 

Antonio, Texas campus. The majority of the project funding is 

provided by the U.S. Department of Energy, and the remaining 

funding is by the project team members and a global 

consortium of industry partners:  Engie, American Electric 

Power, Korea Electric Power Corporation (KEPCO), Natural 

Resources Canada, and Southern Company. This project is a 

significant step toward commercialization of sCO2 cycle based 

power generation and will inform the performance, operability, 

and scale-up for commercial implementation of sCO2 

technology across the potential application spectrum. The pilot 

plant is currently in the final construction phase, with 

installation of major equipment underway, and commissioning 

planned for early 2022. By the end of this six-year project, the 

operability of the sCO2 power cycle will be demonstrated and 

documented starting with a simple recuperated cycle 

configuration initially operating at a 500°C turbine inlet 

temperature and progressing to a recompression closed Brayton 

cycle technology (RCBC) configuration operating at 715°C. 

The paper will also present a vision for the use of the 

STEPDemo facility as a testbed for other sCO2 component 

testing, such as thermal energy storage. In TES applications, a 

thermal storage system could be installed adjacent to the 

STEPDemo power block to demonstrate the integrated 

operation of TES with a commercially relevant sCO2 cycle. 

This is relevant to both concentrated solar power (CSP) 

applications as well as power-to-power storage systems that 

utilize sCO2 cycles. 

INTRODUCTION 

The unique properties of supercritical CO2 offer 

intrinsic benefits over steam as a working fluid in closed and 
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semi-closed cycles to absorb thermal energy, to be compressed, 

and to impart momentum to a turbine.  

The temperature and pressure threshold conditions required for 

the supercritical state of CO2 are nominally 31°C (88°F) and 

7.4 MPa (1073 psia). These conditions are easily achieved, and 

above these conditions is a supercritical fluid with higher 

density and incompressibility as compared to steam or air.  This 

results in much smaller turbomachinery (factor 10:1) for a 

given energy production level [1]. Given these attributes, sCO2 

power cycles can offer several benefits [1,2,3,4]: 

• Higher cycle efficiencies due to the unique fluid and

thermodynamic properties of sCO2

• Reduced emissions resulting from lower fuel usage

• Compact turbomachinery, resulting in lower cost,

reduced plant size and footprint, and more rapid

response to load transients

• Reduced water usage, including water-free capability

in dry-cooling applications

• Heat source flexibility

These benefits can be achieved in a wide range of power 

applications including gas and coal-fired power plants, 

bottoming cycles, industrial waste heat recovery, concentrated 

solar power, shipboard propulsion, biomass power plants, 

geothermal power, nuclear power, and energy storage systems. 

Some of these applications are shown in Figure 1, which maps 

the sCO2 application space relative to incumbent steam and 

Organic Rankine Cycle (ORC) options as a function of power 

output, and heat source temperature [2]. 

Waste Heat Recovery (WHR) − Waste heat recovery has been 

identified as a near-term commercial application for sCO2 

power cycles with better costs and wider application than 

alternates.  Incumbent technologies include steam Rankine 

cycles or Organic Rankine Cycles (ORCs) but may not scale 

well in the case of steam and in the case of ORC, are not 

capable of higher temperature applications of interest.  Waste 

heat recovery is a significant energy resource which, if 

harvested with sCO2 technology, would be economically 

attractive. One application of particular interest is heat recovery 

from smaller gas turbine exhaust gas, specifically from aero-

derivative gas turbines used in compressor pipeline stations, 

offshore oil and gas platforms etc. Other industrial applications 

are being considered where high temperature process steps 

exist, such as in cement, steel and glass production. The design 

and operating conditions of the STEP facility closely match 

those anticipated for WHR cycles. 

Thermal Energy Storage (TES) − In sCO2 power cycle 

applications with TES, heat is stored in a thermal reservoir 

during charging periods and converted to power during 

discharge periods. In the latter step, the thermal reservoir serves 

as a heat source for the sCO2 power cycle.  One specific 

application is concentrated solar power (CSP) plants where 

concentrated solar energy is stored in a TES system to improve 

the dispatchability of the plant.  High temperature TES systems 

with >700°C capability can support high temperature sCO2 

cycles enabling cycle efficiencies over 50% [5]. These cycle 

conditions ranging from 500–700°C are being validated at an 

industrial scale in the STEPDemo project. A second application 

is in power-to-power storage systems in which a TES system is 

similarly heated during charging periods and used as the heat 

source for a sCO2 cycle during discharge periods.  However, in 

power-to-power storage, the TES is heated by an electrically 

driven heat pump or resistive heater.  In this application, the 

unique thermodynamic properties of sCO2 enable the use of 

low-cost hot and cold reservoirs. Examples include sand, 

graphite, or hot liquid tanks and ice/water slurry tanks [6, 7].  

All these applications seek to exploit the synergies between 

sCO2 cycles and TES systems. 

Figure 1: sCO2 Application Map 

STEP DEMO PILOT PROJECT OBJECTIVES 

To facilitate the development and commercial deployment of 

the indirect sCO2 cycle at elevated turbine inlet temperatures, 

pilot-scale testing is required to validate both component and 

system performance under realistic conditions at sufficient 

scale. The STEP Demo plant is of commercially relevant 

industrial scale and is a significant scale-up from previous cycle 

experiments (to 10 MWe) to a fully integrated and functional 

electric power plant. Several technical risks and challenges will 

be mitigated in this STEP Demo project: 

• Turbomachinery (aerodynamics, seals, durability)

• Recuperators (design, size, fabrication, durability)

• Materials (corrosion, creep, fatigue)

• System integration and operability (startup, transients,

load following).
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The STEP Demo will advance the state of the art for high 

temperature sCO2 power cycle performance from Proof of 

Concept (TRL 3) to System Prototype validated in an 

operational system (TRL 7). 

The specific objectives of the STEP Demo pilot projects are: 

• Demonstration of the operability of the Supercritical

Carbon Dioxide (sCO2) power cycle

• Verification of the performance of components

including turbomachinery and recuperators

• Demonstration of the potential for producing a lower

cost of electricity in relevant applications

• Demonstration of the potential for a thermodynamic

cycle efficiency of greater than 50% (defined as the

ratio of net power generation to the thermal input

transferred to the working fluid in the primary heater)

• Demonstration of a 700 °C turbine inlet temperature or

higher

• Validation of a recompression closed Brayton cycle

(RCBC) configuration that can be used to evaluate

system and components in steady state, transient, load

following and limited endurance operation

• Reconfigurable facility to accommodate future testing:

o System/cycle upgrades,

o New cycle configurations such as cascade cycles

and directly fired cycles,

o Integrated Thermal energy storage

o New or upgraded components (i.e. turbomachinery,

recuperators and heat exchangers)

While advancing sCO2 cycle technology for power generation, 

the STEP Demo pilot project will also provide the operating 

experience that is directly relevant for waste heat recovery 

applications. 

• Scale: The STEPDemo scale of 10 MWe matches the

power levels of sCO2 bottoming cycles for 25-30 MWe gas

turbines so that no further scale-up would be required for

main system components in such a WHR application.

• Process conditions: simple cycle testing at sCO2 turbine

inlet conditions of 500 °C and 250 bar closely match the

anticipated conditions of sCO2 WHR cycles.

• Components: The STEP pilot will include an axial turbine,

centrifugal compressors, compact (printed circuit) heat

exchangers, and a primary heater with heat transfer

characteristics and mechanical configuration resembling

the primary heater in a WHR cycle.  Also, the STEP heater

is flexible enough to simulate transients expected in gas

turbines.

• Controls and operating system: the project will develop,

implement and optimize a control system and operating

procedures for the sCO2 power cycles.  Operating cases 

will include start-up, shut-down, load following, and other 

transient conditions. 

• Process models: both steady state and transient process

models will be anchored against the STEP test data and

will be a useful design tool to simulate commercial WHR

applications.

STEP DEMO PROJECT SCOPE 

To manage risks, testing will occur in two phases as shown in 

Figures 2a and 2b. The initial system configuration will be the 

sCO2 Simple Cycle operated at turbine inlet temperature of 500°C 

and 250 bar.  The simple cycle configuration comprises a single 

compressor, turbine, recuperator, and cooler.  

A natural-gas fired heater will supply the heat. In Simple Cycle 

testing, sCO2 fluid will be delivered to the turbine at 

approximately 500°C and 250 bar. This test configuration offers 

the shortest time to steady-state and transient data, while 

demonstrating controls and operability of the system, as well as 

performance validation of key components.  This configuration is 

relevant to waste heat recovery applications for example from 

small simple cycle gas turbines. 

The second configuration is the Recompression Brayton Cycle 

(RCBC) which increases complexity but leads to higher 

efficiency.  The RCBC adds a bypass loop adding another 

compressor, recuperator, and cooler to optimize the cycle 

performance.  The RCBC configuration will deliver over 700°C 

to the turbine at 250 bar. The RCBC will allow testing to 

determine the full capability of the sCO2 system. 
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Figure 2: Cycle Configurations for STEP Demo Project 

PROGRAM TEAM 

GTI, SwRI, and GE have formed a team to execute the STEP 

Demo project activities in line with program goals and objectives. 

GTI is responsible for the overall management of the project and 

is performing technology management, systems engineering, 

major component procurements, and will participate in testing in a 

test management role. SwRI is providing the host site for the test 

facility, and is responsible for the facility design engineering, and 

construction of test facility, and the supporting utility 

infrastructure. As host site, SwRI will manage the hardware 

installation and system assembly, perform facility commissioning, 

and execute test operations. GE Global Research (GE-GR) is 

providing the technical definition for the turbomachinery, the 

turbo-expander by GE-GR in collaboration with SwRI and the 

compression system by Baker Hughes, a former GE Company 

(BHGE), as well as a first-of-a-kind sCO2 turbine stop/control 

valve based on their product line of valves for high-pressure 

steam turbines and control hardware from GE Power.  

The combined team have completed or are near to 

completing over two dozen sCO2 technology related projects 

forming the building blocks for a successful STEP Demo 

[5,8,9,10,11,12,13]. Of note is the successful 1 MWe DOE 

SunShot program [8,12]. Previous descriptions and status 

updates of STEP Demo were also provided in [14, 15].  

JOINT INDUSTRY PROGRAM 

STEP Demo is meant to be an open project. Industry 

partners and other stakeholders in sCO2 technology from 

around the world are invited to actively participate in the 

project. For that purpose, a Joint Industry Program (JIP) has 

been formed. This program has multiple industry partners who 

provide both funding and guidance for the project. It includes a 

Steering Committee with the U.S. DOE, project partners GTI, 

GE, and SwRI, and funding members including American 

Electric Power, Southern Company Services, Engie, Korean 

Electric Power Company, Natural Resources Canada, CSIRO, 

and the state of Texas TECQ office. 

Figure 3: STEP Demo Team and Joint Industry Partners 

SCHEDULE 

The STEP project was launched in October 2016 and is a multi-

year effort with three distinct phases (budget periods). 

Phase 1 (ended January 2019) 

Detailed Facility and Equipment Design 

• System analysis, P&IDs, Component Specs

• Design major equipment

• Procure heat source, cooling tower and long-lead items

• Materials and seal tests

• Start site construction

Phase 2 (ends 2021)

Fabrication and Construction

• Complete site construction and civil works

• Fabrication and installation of major equipment

• Commissioning and simple-cycle test
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Phase 3 (ending 2023) 

Facility Operation and Testing 

• Facility reconfiguration

• Test recompression cycle

PROJECT STATUS 

The project involves the design, procurement, and construction 

of components, their integration, commissioning and testing to 

confirm performance and operability of a 10 MWe sCO2 cycle 

based power plant. This is effort is supported by several 

technology development tasks involving the turbine, the turbine 

stop/control valve, materials testing, and modeling. 

System Design and Cycle Conditions - GTI has completed 

steady state and transient modeling of design and off-design 

cases, for both Simple Cycle and RCBC testing. Model results 

have been used to develop specifications for key components. 

The STEP cycle condition design and off-design cases are 

shown in Table 1.  

The nine different steady state cases encompass the intended 

range of operating conditions for the STEP pilot. There are two 

simple cycle cases (max and min load) and seven RCBC cases, 

with varying parameters of turbine inlet temperature, main 

cooler outlet temperature, and power level. The RCBC baseline 

is Case 151, shown in Figure 2. It is a 10 MWe net cycle with 

turbine inlet conditions of 715°C and 250 bar and an overall 

cycle efficiency of 43.4%. When this case is evaluated at a 450 

MW commercial scale, the plant efficiency meets the program 

goal of 50%. Case 151 sets the design requirements for the 

major components, with the exception of the main cooler that 

was design-limited by Case 136, simple cycle max load. The 

cycle efficiencies of the remaining cases range from 22.6% to 

37.4%.  

Transient simulations have been run for both facility 

configurations, such as startup, normal shutdown, and emergency 

trips. The results from the transient model as well as an extensive 

hazardous operations (HAZOP) assessment were  used to guide 

control methodologies, such as ensuring safe emergency shut-

downs, defining how to start from cold or hot initial conditions, or 

ensuring stable operation as inventory is added and removed from 

the system. Note that sCO2 inventory will be tested as a more 

efficient method of load control then throttling flow to the turbine 

(which also be tested).  The transient model will be validated 

through testing of the STEP facility.   

Table 1: Cases that encompass the intended range of operating conditions for the facility. 
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STEP DEMO TEST FACILITY 

The STEP Pilot Plant is housed in a new General-Purpose 

Test Facility [GPTF] building and complex located on SwRI’s 

campus in San Antonio, Texas (Figures 4, 5, and 6). This new test 

facility is being developed to support the unique needs the current 

STEP project while providing flexibility for future test programs. 

Figure 4: STEP facility layout 

Figure 5: SwRI GPTF building in construction March 2020. 

Figure 6: finalized facility, Summer 2020. 
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The test facility provides the infrastructure to support an 80 

MWth Natural Gas Heater, a 25 MWth cooling tower system, 

3,250 tons of auxiliary chilling capacity, electrical interconnects 

for grid connected operation, and load banks for 16 MWe gross 

turbine power when operating in island mode for first article 

acceptance or variable speed performance mapping. Process 

hardware will be installed in a 25,000 sq. ft high bay designed for 

flexibility and reconfiguration into alternate cycle or hardware 

configurations for future test campaigns. Equipment layout given 

in Figures 7 and 8. As of Fall 2020, the receipt, installation and 

acceptance of the sCO2 process components in a Simple 

Recuperated Closed Brayton Cycle configuration is ongoing. 

Figure 7: Equipment arrangement. 

Figure 8: Plan view of STEP pilot facility arrangement. 

MAJOR EQUIPMENT 

Turbine Design – A schematic of the 16 MWth (gross) sCO2 

turbine, jointly designed by SwRI and GE, is shown in Figure 9. 

This effort advances the existing U.S. DOE-funded SunShot 

project turbine in which SwRI and GE have fabricated and 

successfully tested to 715 °C and 27,000 rpm [8, 12]. The turbine 

design has passed design review with internal controlled title 

holders from SwRI and GE Power ensuring both organization’s 

years of industrial design experience has been applied. The STEP 

turbine will offer improvements over the SunShot turbine, 

including increased rotor life (100,000 hrs. vs 20,000 hrs.), shear 

ring retention rather than bolts, couplings on both shaft ends, and 

improved aerodynamic performance with an optimized volute 

flow area. The thermal management region will be enhanced 

based on lessons learned in the SunShot testing [16] and design 

enhancements developed under a related ARPA-e program [17].  

Figure 9: 10 MWe STEP sCO2 Turbine. 

A critical risk factor in compact turbomachinery at these 

temperatures is the short distance from the high temperature inlet 

at 715oC to the seal/bearing locations which are limited to 200oC. 

This drives the need for a thermal seal to control the high 

temperature gradient in both the casing and the rotor.   The rotor 

with the increased loading due to the high rotational speed is of 

critical importance.  In this regard, public data on LCF for the 

rotor material did not sufficiently cover the anticipated range of 

cycles expected for the sCO2 power plant.  The STEP team has 

developed its own set of LCF data for the rotor to ensure 

appropriate life anticipated for a commercial plant. 

Aeromechanic design for high power density turbines of this 

compact nature is a significant challenge. Trade-offs between 

aerodynamic performance and operating margins for a multitude 

of blade natural frequencies are required. Using internal GE 

design rules in conjunction with an enhanced inlet and exit region 

plenum design led by SwRI, provided enough flexibility to meet 

acceptable aeromechanics safety margins while still increasing 

aerodynamic performance over the prior SunShot design. 

Turbine Manufacturability − The compact design can 

increase the manufacturability challenges over conventional larger 

power equipment of similar power output. Figure 12 shows the 
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significant difference between the predecessor turbine (SunShot) 

and compressor (Apollo) rotors demonstrating the challenge for 

the turbine rotor.  The turbine case with its small internal diameter 

relative to its length makes it challenging to find vendors that can 

reach within the case to manufacture tight tolerances. 

Figure 10: Comparison of the turbine rotor (upper) 

based on SunShot (similar size to STEP) and the Apollo 

compressor rotor (lower). 

The STEP project has struggled with the ability to 

manufacture the monolithic rotor design as the required machine 

tool capability significantly limits the vendor base.  Unfortunately, 

the vendor used in the SunShot program was unable to meet cost 

and schedule targets; however, the STEP partner, Baker Hughes, 

having developed this capability to produce the compression 

system rotors, will produce the monolithic STEP turbine rotor. 

Turbine Stop and Control Valve − GE is leading the design 

of the turbine control/stop valve that will be placed upstream of 

the turbine. The design is based on an existing commercial 

product line of steam valves, but with modifications to 

accommodate sCO2 fluid and the high operating temperatures, 

including novel stem seal materials (Figure 11). 

Figure 11: Turbine Stop Valve schematic and actual valve 

cast. 

Four unique features for the sCO2 valve that differ from that of 

standard industrial steam valves are: 

1. The use of Haynes 282 high temperature nickel alloy

material leveraging efforts under AUSC steam power

development programs for industry leading high

temperature, high-pressure materials and components

[18, 19]

2. Density differences between steam and sCO2 that

required the use of high fidelity CFD to accurately

predict internal flows and pressure balance.

3. The use of compact self-contained actuators that more

appropriately match the compact nature of the sCO2

turbomachinery. This design is leveraged from

commercial designs used by Baker Hughes.

4. Advanced stem sealing.

The advanced stem sealing is critical for sCO2.  Typical small 

leakages allowed from current steam power stem seals have a 

minimal impact on the steam plant efficiency. However, for a 

sCO2 cycle, the cost of the replacement CO2 and the energy 

needed to increase that supply pressure to exceed the critical 

pressure of ~85bar, results in a significant performance penalty. 

Technology from Baker Hughes and GE Aviation was leveraged 

to provide advanced seals that are near hermetic in their sealing 

ability.  These seals were tested for sealing performance, leakage 

and reliability in sCO2 in a specially constructed test rig at GE 

Research (Figure 14, right view). An additional challenge was the 

operating temperature of ~715°C which necessitates a thermal 

management scheme in conjunction with the seal choice in the 

high temperature locations as many hermetic seals use materials 

with temperature limits below 715°C.   

Compressor − The compressor is being provided by Baker 

Hughes and leverages an existing commercial product line as well 

as work undertaken in the DOE-funded APOLLO program [20]. 

The compression system (main and bypass compressors) have 

completed aerodynamic designs using a combination of Baker 
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Hughes internal design tools and two parallel CFD studies using 

real gas properties of CO2.  The STEP compressor aero design 

was frozen prior to completion of the full Apollo test data set 

due to test delays in the Apollo program; however, initial test 

data from the Apollo compressor program has been used to help 

validate these tools.  The compressor rotors have used an industry 

leading monolithic design attractive for the reduced size impellers 

inherent in this compact sCO2 power cycle.  The Baker Hughes 

team developed a proprietary process with specialized equipment 

to make these small monolithic rotors.  

The bypass compressor (two stage design) is shown in Figure 12.  

The compressors have completed factory testing at Baker Hughes’ 

facility in Florence, Italy, and are being delivered to the STEP site. 

Figure 12: Bypass compressor impeller 

Process Heater – The process heater is a natural gas fired 

unit with a high temperature tube bundle, headers and piping 

fabricated out of Inconel 740H to accommodate the >700°C, 250 

bar sCO2 conditions. Its arrangement is based upon a duct-fired 

Heat Recovery Steam Generator (HRSG) (Figure 13). The heater 

has been fabricated in ten modules.  The high temperature IN740 

fined tubing and 11.25” OD/ 7.5” ID diameter header are shown 

in Figures 14.  The highest temperature duty section containing 

the IN 740H components is shown in Figure 15. Care has been 

given to the fabrication particularly welding and QA/QC 

inspection all in line with ASME PV guidance and certification. 

Figure 13: - Gas Fired Heater with 740H material for 

715 °C sCO2 

Figure 14: IN740H tubing with 304 SS fins and welding 

tubing to 11.25” OD/ 7.5” ID diameter IN740 header. 

Figure 15: High temperature sCO2 coils for 715 °C sCO2. 
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Recuperators – The heat exchangers include a High-Temperature 

Recuperator (HTR), Low-Temperature Recuperator (LTR), and 

coolers. All units are compact heat exchangers with high surface 

area/volume ratios. GTI engaged several vendors and evaluated 

their product offerings and the suitability for the STEP operating 

conditions. Candidate heat exchangers included printed circuit 

heat exchangers [PCHE], micro-tube, and compact stacked plate 

arrangements. Shell-and-tube arrangements also investigated as 

alternates. Following these evaluations all major heat exchangers 

will be PCHE-type.  The suppliers are Heatric and VPE.  The LTR 

and main process coolers are shown in Figures 16 & 17. The HTR 

has a 50 MWth capacity and significant thermal mechanical design 

challenges have been encountered with the wide operating range 

and in general with the scale-up from current experience. 

Figure 16: Compact Stacked Plate LTR sCO2 Recuperator 

Figure 17: PCHE type main cooler. 

TEST PLANS AND FUTURE USE 

Commissioning is planned to start in 2021, assuming 

equipment fabrication, delivery and installation schedule is 

maintained.  A program of parametric testing in simple cycle 

mode with a turbine inlet temperature up to 500 °C will be 

conducted shortly thereafter.  Subsequently, the pilot will be 

reconfigured in Recompression Closed Brayton Cycle and tested 

in that mode up to 700 °C in 2022. 

The STEP Demo facility has made provisions to be a 

reconfigurable facility and flexible platform to accommodate 

future testing such as:  

• System/cycle upgrades

• New cycle configurations (i.e., cascade cycles, directly

fired cycles, etc.)

• Integrated thermal energy storage

• New or upgraded components (turbomachinery,

recuperators and heat exchangers)

At the conclusion of the STEPDemo project, the facility can be 

made available for projects that demonstrate the integration of 

sCO2 power cycles with thermal energy storage (TES) systems 

at commercially relevant scales. In such projects, a TES system 

could be installed adjacent to the power block replacing the 

function of the gas-fired heater as the heat source.  Also, 

depending on the specific TES configuration, the gas-fired 

heater could be used to heat the TES. The STEPDemo facility 

is unique in that it can enable the demonstration of high 

temperature TES technologies that can operate above 700°C 

and at power levels of up to 10 MWe. 

SUMMARY 

Supercritical CO2 power cycles promise substantial cost, 

emissions, and operational benefits that apply to a wide range of 

power applications including coal, natural gas, waste heat, 

concentrated solar, biomass, geothermal, nuclear, shipboard 

propulsion, and energy storage systems.  

The STEP 10 MWe pilot demo project will demonstrate in-direct 

fired sCO2 cycles to known available materials limits (T>700 °C) 

in a fully integrated 10 MWe electric generating pilot plant. The 

project will enable the progression of technology readiness level 

from TRL of 3 level to a TRL of 7 and subsequent 

commercialization. The project is well under way and 

commissioning is expected in 2021. 

Beyond the STEPDemo project, the 10 MWe facility will be 

available as a testbed for further sCO2 cycle development and 

component testing. The scale and configuration make it highly 

relevant for waste heat recovery and thermal energy storage 

applications.  
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