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Experience In Motion



A CLOSER LOOK AT CONCENTRATED SOLAR POWER TECHNOLOGY
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A CLOSER LOOK AT CONCENTRATED SOLAR POWER TECHNOLOGY
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Collector Field Molten Salt System HTF System Power Block

Parabolic trough with thermal oil as HTF and molten salt TES

3 Process Flow Diagrams — Concentrated Solar Power



A CLOSER LOOK AT CONCENTRATED SOLAR POWER TECHNOLOGY
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Tower with molten salt as HTF and TES
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A CLOSER LOOK AT CONCENTRATED SOLAR POWER TECHNOLOGY
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Simplified integrated solar combined cycle plant
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A CLOSER LOOK AT CONCENTRATED SOLAR POWER TECHNOLOGY

Rather than utilize fossil energy,
the sun’s radiation is used to distill
seawater and produce potable
fresh water.

CSP integrated with MED desalination plant
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PARABOLIC TROUGH PROCESS FLOW DIAGRAM

EAD-»- 1 s rrempenaron

REHEATER

v

CONDENSER TANK AERDCOMNDENSER

‘

fﬂ

TURBINE-GENERATOR

EVAPDRATOR

—
@
S OR] [S

el
xe

W
)

CONDENSER

OVERFLOW
TANK 82

4
b

7 Process Flow Diagrams — Concentrated Solar Power



FLOWSERVE OPPORTUNITIES IN CONCENTRATED SOLAR POWER — PRODUCTS AND CAPABILITIES
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PARABOLIC TROUGH - Pumps
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Condensate Extraction
Main Feedwater
Condenser Cooling
Cold Molten Salt

Hot Molten Salt

Main HTF Pumps
Freeze Protection Pumps
Solar Field Recirculation
Pump

Overflow Pumps

Ullage Circulation Pump

. Ullage Discharge Pump

HTF Filling Pump

FLS Product

APKC / VPC
WXH
VTP /VCT
VTP
VTP
HDX
HPX
HPX

VS6
BB4
VS1
VSl
VS1
BB2
OH2
OH2



FLOWSERVE OPPORTUNITIES IN CONCENTRATED SOLAR POWER — PRODUCTS AND CAPABILITIES
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PARABOLIC TROUGH - Valves

Condensate Pump Minimum Flow
Deaerator Level Control

LP Heater Drain Control

Feed Pump Minimum Flow

Aux Pegging Steam

Pegging Steam

Stop-Check/Non-Return Steam Extraction
HP and LP Turbine Bypass

Turbine Bypass Spray Water

. Attemperator Spray Water
. Reheater/Superheater Thermal Qil Temperature Control

Pre-Heater/Evaporator/Superheater/Reheater Thermal Qil Salt Drain
Evaporator Continuous Blowdown

Evaporator Level Control

Isolation and Vent Valves

Heat Transfer Fluid Flow Control

. Solar Field Module Flow Control

. Thermal Qil NG Heater Qutlet Isolation

. Thermal Qil NG Heater Inlet Isolation

. Freeze Protection Pump Qutlet Isolation

. Freeze Protection Pump Inlet Isolation

. Thermal Qil Main Pump Flow Anti-return

. Thermal Qil Main Pump Inlet Isolation

. Inlet Thermal Qil Flow Control from TES Exchanger

. Thermal Qil Expansion Tank Inlet Main Flow Control
. Thermal Qil Solar Field Outlet Main Flow Control to Steam Generators Train
. Outlet Thermal Oil Flow Control from TES Exchanger
. Hot Molten Salt Tank Main Flow Control

. Cold Molten Salt Tank Main Flow Control

. Cold Molten Salt Tank Main Flow Isolation

. Hot Molten Salt Tank Main Flow Isolation

. Hot Molten Salt Tank Main Flow Recirculation

. Cold Molten Salt Tank Main Flow Recirculation

Process Flow Diagrams — Concentrated Solar Power

ELS Product

CavControl f Diamondback
CavControl / Diamondback
Mark One / Mark 100

ChannelStream / Diamondback

MegaStream
MegaStream
Univalve / FliteFlow

Diamondback / Sidewinder
Diamondback / Sidewinder
Diamondback / Sidewinder
Univalve

Continuous Blowdown
Mark One / Mark 100
FlowPro

FlowPro

CavControl /f TMCBV

TX3

TX3

TX3

TX3

Univalve / FliteFlow

TX3

Mark One
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POWER TOWER PROCESS FLOW DIAGRAM
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SOLAR TOWER

Condensate Extraction
Main Feedwater
Condenser Cooling

. Cold Molten Salt

Hot Molten Salt
Attemperator

. Drain Tank
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Condensate Pump Minimum Flow
Deaerator Level Control

LP Heater Drain Control

Feed Pump Minimum Flow

Aux Pegging Steam

Pegging Steam

Stop-Check/Non-Return Steam Extraction
HP and LP Turbine Bypass

Turbine Bypass Spray Water

. Attemperator Spray Water

. Reheater/Superheater Molten Salt Temperature Control

. Pre-Heater/Evaporator/Superheater/Reheater Molten Salt Drain
. Evaporator Continuous Blowdown

Evaporator Level Control

. Solar Receiver Level Control

. Cold Molten Salt Pump Minimum Flow

. Attemperator Pump Minimum Flow

. Reheater/Superheater Molten Salt Temperature Control
. Hot Molten Salt Pump Minimum Flow

. Solar Receiver Inlet Vessel Air Pressure Control

. Solar Receiver Vent

. Solar Receiver Drain
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