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Conventional Facilities Overview
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CW Compatibility Requirements
• PIP-II FRS:
• Criteria

– “…any system or component that would be costly to modify to 
accommodate CW operations at a later time will be constructed 
and installed with a capability for CW operations as part of the 
PIP-II Project”
• “costly’ means greater than several million dollars

– “…any system for which the cost to accommodate CW 
operations is minimal will also be constructed and installed with 
these capabilities by the PIP-II Project.”

– Initial Operational Configuration:
• “Operate RF CW, beam in pulsed mode”
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Conceptual Design
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• ~11.8 MW of heat load in continuous wave (CW) Operation
• Heat Rejection:

– Heat Load to Air (HLA) – 1,291 kw: 
• Handled by a series of water cooled air handling units located in 

the Linac Gallery;
• Option 1: Install local system with (2) air cooled chillers;
• Option 2: Existing Central Utility Plant provides ~550 tons of 

cooling;
– Low Conductivity Water (LCW) – 7,079 kw:

• (5) Cooling Towers + 1 standby and associated pumps, piping, 
treatment;

– Industrial Cooling Water (ICW) - 3,400 kw: 
• Cryogenic plant;
• 1,400 gpm of ICW directly through the compressors.



Utility Plant Building
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Basis of Estimate
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Conceptual Design
• Compromises

– There is no significant compromises in this approach
• Differences Between CW and Pulsed Mode

– The cooling equipment needed to accommodate the heat load could 
be reduced in pulsed mode operation
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Related Impacts
• Constraints and Reliability Impact

– This approach does not place constraints on overall performance or 
reliability of the conventional facilities components

• Cost and Schedule Impact
– The additional costs in building sizing, piping runs, and related 

services needed to accommodate CW operation over pulsed mode in 
the initial design is ~$5.7m (FY16 $);

– Schedule impacts are negligible since the accommodations will be 
included in the base design;

• Technical Impact
– Refinement of heat loads from equipment will better define the 

conventional facilities systems needed.
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Questions – Impact of New Funding Profile
• Stays the Same
– Design of Site Preparation;

• Advanced
– Cryo Plant Building Design;
– Cryo Plant Building Construction;

• Delayed
– Completion of Site Preparation Construction;
– Design and construction of Linac Complex, Utility 

Plant Building and Booster Connection;
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Questions – Potential Off Scope Work
• Discussed during a value engineering workshop in 

January 2018
• Utility Plant Building Options
– CUB provides CHW and LCW needed for PIP-II;
– CUB houses space for PIP-II equipment

• Electrical Upgrades – Extend existing electrical 
service to PIP-II area;

• ICW Upgrades – Improvements to pond and piping;
• Demolition of Booster Tower Southeast;
• Cryo Plant Building
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Questions – Technical Requirements
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• Established  Functional Requirements 
Specifications (FRS) and Technical 
Requirements Specifications (TRS) for each 
component of the conventional facilities;

• Approved in TeamCenter in advance of the 
December 2017 DOE Independent Project 
Review;

• Path Forward:
– Include technical stakeholder in design 

coordination meetings;
– Detailed Design/Final Design Approach
– Developed ties in the resource loaded schedule 

between the technical requirements and the 
design reviews;

Example TRS



Questions – Technical Requirements
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Detailed Design: Final Design
• Occurs early; - Occurs just before proposals issued; 
• Includes overall project - Reviews the technical requirements;

- Adjust the design as needed 

Detailed Design

Final Design



Summary
• The requirements for both pulsed mode and CW mode for 

conventional facilities are driven by equipment heat load;
• Conventional facilities designs include a plan for 

accommodating CW operations;
• The base design will include equipment to accommodate CW 

conditions;
• CF team will continue to work with the sub-projects to refine 

the heat loads; 
• CF team is working with the laboratory to identify potential 

scope that can be accomplished off project;
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END
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BACKUP
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FRS/TRS List
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Functional Requirements 
Specification

Technical Requirements 
Specification

WBS Identification TeamCenter Date TeamCenter Date

121.5.1 CF Project Management and Coordination
121.5.2 Site Preparation ED0006787 25-Oct-17 ED0006789 25-Oct-17

121.5.3 Cryo Plant Building ED0006718 25-Oct-17 ED0006719 25-Oct-17

121.5.4 Utility Plant Building ED0006748 25-Oct-17 ED0006749 25-Oct-17

121.5.5 High Bay Building ED0006756 25-Oct-17 ED0006757 25-Oct-17

121.5.6 Linac Tunnel ED0006790 25-Oct-17 ED0006791 25-Oct-17

121.5.7 Linac Gallery ED0007079 25-Oct-17 ED0006793 25-Oct-17

121.5.8 Beam Transfer Line ED0006785 25-Oct-17 ED0006786 25-Oct-17

121.5.9 Booster Connection ED0006794 25-Oct-17 ED0006795 25-Oct-17


