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* Motivation
* Understand control-related challenges of a MW scale sCO, Recompression Closed

Brayton Cycle (RCBC). Limited previous studies (see paper for references)
* Load changes, Startup, Shutdown, Trips
* Maintain turbine inlet temperature during load changes (high efficiency)
* Maintain main compressor inlet temperature close to sCO, critical point

* Other operational constraints, e.g. surge/stonewall limits

* Applicable to 10 MWe RCBC facility within Supercritical Transformational Electric Power
(STEP) program
* Rigorous simulation-based pressure-driven dynamic modelf
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tt Jiang, Y., Liese, E.L., Zitney, S.E., and Bhattacharyya, D., “Optimal design of microtube recuperators for an indirect supercritical CO, recompression closed Brayton cycle,” Applied Energy, 216, 634-648,
2018.
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Large-ramps in MW demand (72% turn-down @3%/min)

Control Response — Results
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Large-ramps in MW demand (72% turn-down @3%/min)

Control Response — Results
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* Identified primary control objectives for “fast” and efficient control
performance during rapid transients

* Developed advanced regulatory control-strategies to meet control
objectives
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* Numerous scenarios to investigate
* Startup, Shutdown, Trips...
* Simple cycle
* Numerous control approaches to try
* E.g., Switch TIT and load control signals
* More advanced control approaches
* Dedicated compressor surge-control for complete shutdown

* Spill-back streams on main & bypass controllers

* Non-grid connected operation

* Agent-based control compared to PID control for turbine speed control

* Improve simulation robustness
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Office of Fossil Energy: www.energy.gov/fe/office-fossil-energy

NETL: www.netl.doe.gov/

sCO, Technology
Program: www.netl.doe.gov/research/coal/energy-systems/sco2-technology

Disclaimer This presentation 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.
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