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– TIT up to 500 °C

– 8.25 MWsh turbine power

– 3.93 MWe net to grid
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– Turbine flow function
– Leakage rates
– Shaft efficiency
– Gearbox efficiency
– Generator efficiency
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– 84 bar and 35 °C

– 27,000 rpm 

– –70° to +10° IGV
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– Original model overpredicted 

mechanical-to-electrical output

– Commissioning results provided more 

realistic component level losses

– Generator: 0.993 → 0.966

– Gearbox: 0.976 → 0.957

– Shaft: 0.99 → 0.98

– Lube oil loss
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– MC gearbox efficiency = 0.987

– MC motor efficiency = 0.968
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– TIT = 500 °C

– Compressor speed = 27,000 RPM
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DAP # Test ID Day Turbine 
Inlet Temp
TC-325avg

[C]

Turbine 
Speed
N-550
[rpm]

Compressor 
Inlet Temp
TC-473avg

[C]

Compressor 
Speed

KT-3351
[rpm]

Time Slice 
Start

[GMT]

Time Slice

[sec]

1 T-8 9/10/2024 286 19998 49 27026 254/17:46:43 64000-65000

2 T-11 9/11/2024 389.6 19999 49.5 27022 255/12:26:47 44800-45800

3 T-12 9/11/2024 394.4 26612 49.5 27025 255/15:00:07 54000-55000

4 T-12 9/11/2024 492.1 26616 49.6 27027 255/16:36:57 59810-60810

5 T-13 9/12/2024 496.4 26615 34 20729 256/17:51:19 64275-65275

6 T-17 9/13/2024 502 26602 35.3 20728 257/15:22:00 55320-56320

7* T-15 9/26/2024 319 26614 49 27024 270/19:53:25 71600-
72400*

8 T-16 9/27/2024 500.5 26622 36.7 27026 271/20:25:04 73500-74500

9 T-19 10/2/2024 500.7 26617 37.3 27025 276/13:03:21 47000-48000

10 T-19 10/2/2024 498.8 26620 35 20727 276/14:10:01 51000-52000

* 800 sec avg. All others 1000 sec
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Net Electric Power (Measured vs Predicted)
• After updates, designed point matches exactly: 3.93 MW

Normalized Aero Efficiency (Measured vs Predicted)
• Discrepancy falls within 1%
• Larger deviations only in ramp-up DAPs
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Turbine Aero Power (Measured vs Predicted)
• Steady-state DAPs within 1–5% of measured values

Turbine Normalized Efficiency (Measured vs Predicted)
• Consistent prediction accuracy after updates
• Larger deviations only in transient DAPs
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Main Compressor Power (Measured vs Predicted)
• Before update: large underprediction
• After update: within ~2%

Main Compressor Efficiency (Measured vs Predicted)
• Major improvement from original >16% deviation
• Updated maps align well with operational data



The International Supercritical CO2 Energy Technologies Symposium ●   March 2 – 5, 2026 ●   Pittsburgh, PA, USA 15

HTR Duty (Measured vs Predicted)
• Within 2% across steady state DAPs
• Same before and after results

Heater Duty (Measured vs Predicted)
• Very strong agreement
• Heater model requires no updates



– Cycle-level: ~1–5%

– Turbine: 1–5%

– Compressor: ~2%

– HTR & Heater: ~2%
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This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 

Disclaimer



20The International Supercritical CO2 Energy Technologies Symposium ●   March 2 – 5, 2026 ●   Pittsburgh, PA, USA



The International Supercritical CO2 Energy Technologies Symposium ●   March 2 – 5, 2026 ●   Pittsburgh, PA, USA 21


	Steady State Model Update for the �10 MWe sCO2 Test Facility Program
	Overview
	STEP 10 MWe sCO₂ Pilot Facility
	Simple Cycle Configuration
	Summary of Major Model Updates
	Compressor Map Update
	Turbine Stop Valve (TSV) Curve Update
	Updated Turbine Train Efficiencies
	Updated Compressor Train Loss
	Piping & Insulation Geometry Updates
	Data Acquisition Period (DAP) Windows
	Cycle Level Validation
	Turbine Validation
	Compressor Validation
	Heat Exchanger Validation (HTR & Heater)
	Summary of Key Improvements
	Path Forward
	Slide18
	Slide19
	Backup
	DAQ Network from C.J.

