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Overall Cooling Water Design Configuration

Two main water-cooling systems:
Process Clean Water (PCW) 

Low Conductivity Water (LCW)
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Process Clean Cooling Water (PCW)

Linac Complex
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• Category D Piping System

• 304 Stainless Steel Schedule 10 piping material and weld 

pipe fittings

• Centrifugal Pumps 

• Electro-deionization Skid

• Dissolved Oxygen Removal Skid

• Tube and Shell Heat Exchanger

• Facility cooling media – Industrial Cooling Water

• Particulate filtration

• Expansion Reservoir Tank – 250 Gallon

• Make up water via – Deionized water from 50 Gallon portable 

drums

System Highlights
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• What is needed by the end user as well as the requirements and 

requested properties of inputs and outputs.  Specifies the functions that a 

system or component must perform and establishes consensus among 

stakeholders on what the system is expected to provide.

• F-121.04.04-A002 - Building Infrastructure shall design the LCW system, 

including piping, valves, and instrumentation of the WFE including the 

LEBT solenoids, MEBT bunching cavities.

• F-121.04.04-A003 - Building Infrastructure shall design the LCW system, 

including piping, valves, and instrumentation for the magnets of the 

LINAC enclosure region, BTL to the Booster accelerator, the main beam 

absorber, and power supplies in the F37 Service Building.

• F-121.04.04-A005 - Building Infrastructure shall design system level 

controls instrumentation for LCW flow, pressure, temperature, resistivity, 

and dissolved oxygen.

Functional Requirements for LCW System
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• Building Infrastructure shall design the LCW System according to the 

following specifications:

• Discharge Pressure = 105 PSIG

• Suction Pressure = 15 PSIG

• Supply Temperature = 95°F+/- 1⁰F

• Delta T (ΔT) = 17° F

• Total Heat Load @Δ17 F⁰  = 200 KW

• Total Flow Required = 315 GPM

• Oxygen removal levels >20 PPB

• Resistivity = 4 MOhm*cm

• Side stream Particulate filtration at 5 micron

• Cooling water flow requirement summary for individual components can 

be found in the Building Infrastructure Water Usage Document –

Teamcenter Document #ED0012655 – (LCW Flow Block Diagram slide)

Technical Requirements for LCW System
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LCW Pump Room P&ID in F37 Service Building
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LCW Flow Block Diagram
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MEBT P&ID 
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MEBT P&ID (continued)
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LEBT P&ID
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• Shyam’s Calculation

• Aft Fathom screenshot

• Structural Analysis to be done by CF, designed by Yurick

Preliminary Analysis Of Designed Piping Loads
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• Shyam’s Calculation

• Aft Fathom screenshot

• Structural Analysis to be done by CF, designed by Yurick

Preliminary Analysis Of Designed LCW Piping 

(continued)
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Primary piping wall thickness (T) 
exceeds minimum wall thickness 
(tm) requirements 



• Aft Fathom 

• Fluid dynamic simulation software

• Calculates pressure drop and pipe flow 

distribution in liquid fluid systems

• Use of this software confirms centrifugal pump 

selection and size satisfies system 

requirements

Preliminary Analysis Of Fluid Pressure Drop/Fluid 

Flow Distribution

4/21/202114 PIP-II LCW System Design



LCW Pump Curve
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Aft Fathom Screenshots
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Pump Room at 
F37 Service 
Building

Upstream 
toward LINAC 
enclosure and 
Warm Front End

Downstream toward 
Booster

Absorber RAW 
(location shown in 
analysis not to scale)



Aft Fathom Screenshots (Continued)
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Aft Fathom Screenshots (Continued)
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Aft Fathom Screenshots (Continued)
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Aft Fathom Screenshots (Continued)
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• Working with Conventional Facilities 

• Obtain firm fixed price proposal for professional A/E services

• Services will include review of:

– The existing structural design of the F37 Service Building 

to determine if structural modifications are required to 

support the anticipated process loads. 

• Our engineering team will design the LCW piping and pump 

room equipment supports and oversee installation.

Preliminary Structural Support Analysis Of LCW 

Piping in F37 Service Building and Pump Room
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Preliminary Structural Support Analysis - LCW 

Pump Room in F37 Service Building (Continued)
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• Structural analysis of the LCW piping in the following areas 

not covered in this project scope:

– BTL Enclosure

– LINAC Enclosure

– LINAC Warm Front End

• Structural analysis of LCW piping in these areas will be 

covered within the design scope of the Conventional 

Facilities

Preliminary Structural Support Analysis - LCW 

Piping (Continued)
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3D Screenshots – Site Complex (Southeast 

Elevated View)
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3D Screenshots – LINAC Enclosure – Typical 

LB650 sector (West Elevated View)
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