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High Velocity
Two-Phase Jet
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Phase Turbine T ﬁ\?aria e Phase Turbine (VPT)

Two-Phase Flow

High Pressure Liquid,
Supercritical
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Variable Phase; Turbime -Benefits

Can expand fluids into the twphase region
Low speed eliminates gear box and lube oil
Hermetic turbinegenerator available

Low runaway and thrust load
Zero erosion due to low jet velocities

Hermetic 150 kW Variable Phase Turbine
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1 MW Variable IﬁﬁaSe cle Power Plant

s
SYSSElAV P2 CI=CLHF [N

Flow 847,000 Ib/hr
Geothermal Brine Temperature 234°F (inlet)

Temperature 175°F (outlet)

Working Fluid R134a

Cycle Type Liquid¢ Variable Phase cycle

Variable Phase Cycle

Turbine Type Two-Phase Axial
Power System .
Turbine Speed 3,600 rpm

Net Power 1000 kW

AA 1 MW VPC is currently being installecCastBeothermal Field in California
AEnergy is extracted from the warnrdirijeetiofine, which would btherwise waste
ANor |l dés | argest trilateral flash ¢\
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Coso GeothermalbSystem Layout
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Coso Geothermal ™Varable Phase Turbiné
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Turbine-Generator-Rump Assembly
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wTurbine,generator andpumpare coupledalonga single shatft
wAssembly rotates &,600 rpm (synchronousyith no gear reductions
wEntire assembly is mounted oniageskid




on 1 Q aadkidhe type heat exchanger

wFluid does not boll in the VR liquid-to-liquid heat exchanger

w352 tubes per shell
TS,



wPlate and frame typeondenser

wUses water from existing cooling towers

w330 semiwelded plate cassettes
TS,






