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| History of sCO2 research at Sandla Natlonal Laboratorles

Brayton Laboratory
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Commissioned in 2012

Only experimental sCO2 RCBC ever to
have been operated

Many papers and conference
proceedings have been published on the
data from the RCBC experiments




4 | TurboMachinery Development Platform at SNL
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¢ | Peregrine Turbine Technologies Turbocompressor

Design Conditions:

* 118,000 RPM

» 750 C Turbine Inlet

* 42.9 MPa compressor discharge

Loop Maximum Conditions:

» 538 C Turbine Inlet (1000 F)

» 17.2 MPa compressor discharge
(2500 psi)




7 | Blowdown Start Method

Loop is preconditioned using

Hydropac

« Compressor inlet above
supercritical conditions

« Turbine inlet at approximately
target for test

Valve Positions
 BV7 is closed
« BV8 and SV are opened

Once P500A -P501 > dP_min:
« BV7 is opened and BV8 and SV
are closed
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8 | Blowdown start plots
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9 | Summary of tests to date

N:;sl:er Test Date DuTr:i:on (.[,I;__r) clg?::r:::;: r Max PR
Pressure (psi)
1 8/9/2018 00:00:32 225 1240 1.2
2 10/10/2018 00:18:40 420 1400 1.25
3 11/14/2018 00:20:46 645 1750 1.59
4 3/1/2019 00:03:32 610 1460 1.26
5 3/6/2019 00:08:23 530 1510 1.3
6 4/4/2019 00:03:18 530 1510 1.28
7 5/7/2019 8:05:44 570 1475 1.27




0 | Bearing Issues

2018-11-14
In Tests #1-3, both the thrust — P500A
bearing and the radial bearings 17001 —— P400A
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11 | Secondary Flows

Valve F regulates venting
pressure on aft side of thrust disk
rotor — acts as balance piston
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2 | Thrust bearing issue resolved
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By adjusting Valve F and the TCV the force on the rotor was balanced.




13 | Radial Bearing Issues

2019-03-06
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14 | Turbine Inlets
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Original and New Turbine Inlet RTD insertions

Original




6 | Turbine Inlet Temp with new Insertion depth
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Distance (in)

The aft radial bearing length/diameter ratio was increased to

Increased L/D of aft radial bearing

increase load capacity and the damping of the bearing
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18 I Next Steps

Test turbocompressor up to limits of current loop (1000F @ 2500 psi )

Run sensitivity tests of turbocompressor performance with compressor inlet temperature

Map performance of turbocompressor over variety of off-design conditions




Thank you




