Sandia’s sCO, Brayton power cycle test
capability has matured to include
turbomachinery seal evaluation at 700°C,
4,400 psi and 40,000 rpm

Currently collaborating with Flowserve,
Inc. on dry gas lift-off seals for sCO,
Brayton power cycles

Sandia positioned to advance technology
readiness level (TRL) of critical
turbomachinery seals to realize
commercial sCO, Brayton power cycle
systems

Current status

* Preliminary design review of Sandia seal
development platform is underway and being
finalized for high temperature and pressure
stress requirements

* Flowserve has designed a seal to test sCO, at
700°C and 4,400 psi

* On schedule for prototype testing in FY18

Input Shaft

Upper |dler
Shaft Bearing

Idler Shaft

Integral Lube
Oil System

Lube Qil Filter

Lower Idler
Shaft Bearing

Lower Journal

Bearing

Lower Gearbox
Seal

Mechanical Seal
Flexibility

Generous

Clearances

SAND2017-12251C

i _'_ i ‘.l-l.'.|ll _l-_

Atmospheric
Breather and

Oil Fill

Main Lube
Oil Pump

Upper Journal Bearing

High-Speed Shaft

Lube Oil Tube

Seal Housing

sCO, Brayton Capability at NESL

Schematic
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High temperature materials are
needed to get to the 700°C inlet
temperature of Turbine

High leakage rates using sCO,

Qualified seals to operate in a
sCO, environment

Seal test rig thermal analysis

Test module can maintain rotating seal test conditions (700°C, 4,400 psi sCO,)
while managing heat load with integrated cooling

Seal test module cutaway with
cooling path

Shaft sCO, cooling = 0.5 m/s

Full model sCO,
Cooling @ 0.2 m/s

(max 0.34 CFM) Heating @ 0.5 m/s
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Specifications/Features

CO, fill system

 Siphon CO2 cylinders
 Heat exchanger for liquid fill
 18-stage piston pump

CO, inventory system
* Trobul piston accumulators
* N2 backfill system

Heater

e 20 kW impendence heater with Inconel 800HT
tubular element

 20g/s flow

e 1292°F and 4,400 psi

Seal test concept

* VFD motor, runs 4,000 rpm

e Gearbox with 10:1 ratio

e Seal test module, 2” sealing diameter for 10 MW
size demo
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Additional system renderings
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Sandia Natianal Laboratornes 15 a multimssion laboratory managed and operated by National Technology
and Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honevwell International Inc. for the
L.5. Department of Cnergy’s National Muclear Secunty Administration under contract DE-KADDD352 3.



