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Opportunity:

The proposed West Regional Chilled Water Plant (with future expansion) will 

provide cooling to Engineering Digital Imaging Center, existing facilities with 

failing chillers (Anthony, Food Science, Erickson, Wells,& International Center), 

and provide future cooling capacity for anticipated Building Opportunities in 

the Land Use Master Plan Framework. 

Regional plants provide a cost-effective platform to deliver energy savings and 

sustainability technologies across a large geographic regions.



West Regional Chilled Water Plant - Phases



Regional Plant Advantages:
 Greater opportunity for significant energy savings and meeting sustainability goals.

o Can leverage Thermal Storage to reduce peak demands.
o “Free” Winter Chilled Water Source - The proposed regional chilled water plant would provide winter 

chilled water (process cooling) service via a waterside economizer cycle using the plant’s cooling 
towers and plate heat exchangers.

o Provides a platform for other energy technologies to be deployed.
o Regional Plants play a major role in achieving sustainability goals.
o Regional Plant approach will play a key role in balancing the electric and thermal loads at the Power 

Plant allowing the plant to operate at optimal performance (reducing our carbon footprint). 
 Diversity among connected loads and strategic load balancing thereby reducing the tonnage of 

chiller capacity needed. 
o Allows chillers to be fully loaded for optimal energy efficiency while providing N+1 redundancy 

versus running equipment partially loaded conditions.
 Allows operations and maintenance to be performed without disruption of service.

o When multiple chillers are in series, one can be removed from service for repair or replacement 
without affecting the connected load.

o Maintenance can be completed centrally, away form teaching and research functions to avoid 
disruption. I.E., cooling tower plume, chemical handling, vibration, truck deliveries, noise, etc.

o Regional Plants require less equipment (chillers, cooling towers, pumps, and electrical distribution 
equipment) to provide the same level of cooling capacity and redundancy.

 Capital costs are more economical than numerous individual localized chillers.
o Regional Plant require less equipment (chiller and cooling tower capacity, pumps, electrical 

equipment, etc..) while maintaining N+1 reliability.
o Regional Plants require less Utility Infrastructure than de-centralized (individual Buildings/Additions) 

system approach.
o Reduces the required mechanical and electrical room space in future buildings and additions 

(approximately 43,000 SF for this region).



Advantages related to Technologies:
 The steam/electric option for the regional chilled water plant provides the following additional advantages: 

o STEAM-SOURCED COOLING - This option provides the most cost effective and practical way to 
provide steam-sourced cooling to the campus if the long term campus utility plan includes the 
continued use of centrally distributed steam. 

o LESS ELECTRCAL DISTRIBUTION – Greatly reduced campus electrical distribution requirements 
than with the all-electric regional chilled water plant option or the decentralized option, freeing 
available primary circuits for campus building growth.  Makes use of existing campus steam 
distribution system to power 72% of the regional plant’s chiller capacity while also helping to 
balance the steam versus electric load on the central power plant.

o REDUCED ELECTRIC DEMAND - Reduces cooling-related campus electrical demand by 10 MW 
as compared to the all-electric regional chilled water plant option, and by 11 MW as compared to 
the decentralized option. 

o ELECTRIC LOAD SHEDDING CAPABILITY - A standby 2,800 ton chiller is included with the initial 
phase and onward, which could be energized in place of one of the equal capacity electric chillers 
in the plant to quickly reduce campus electric demand by 1.7 MW without reducing cooling service.  

o STEAM AND ELECTRIC LOAD BALANCE - Allows switching between steam and electric chillers, a 
potential benefit to the efficiency of the campus power plant and its steam and electric distribution 
systems.  

o EFFICIENT STEAM USE - The proposed steam turbine driven chillers reduce steam use by 50% 
as compared to providing an equivalent amount of cooling from steam absorption chillers. 

 The all-electric option for the regional chilled water plant provides the following additional advantages: 
o AVOIDS STEAM-SOURCED COOLING - This option avoids steam-sourced cooling if the long term 

campus utility plan were to discontinue the use of centrally distributed steam. 
o REDUCED ELECTRIC DEMAND - Reduces cooling-related campus electrical demand by 1 MW as 



MSU West Regional Chilled Water Plant Study
Cumulative Project Cost by Phase (2025 Dollars)

Note: The decentralized approach requires 3 new circuit pairs from the Power Plant (including a dedicated circuit pair to 
EDI Center). Additionally, the decentralized option have major second order implications to the Power Plant and Electrical 
Distribution System.







Summary:
 Investment for a regional plant is $8.5 M less than anticipated decentralized investment for Facilities 

outlined in Phase 1-2-3.

 Investment offset by approx. $18 M from stand alone project chillers that are slated to be deployed 
currently (EDI Center, Packaging and Student Rec.)

 Retires approximately $45.6M (Anthony/Food Sci. @$20.3M, International Center @$12.8M, and Wells 
Hall @$12.5M) of Capital Renewal for chillers which need to be replaced within the next 5 years.

 The 23 Year Life Cycle Cost Analysis for this regional plant vs decentralized cooling will save 
approximately the following:
o Phase 1-2-3: $ 5.4 M
o Phase 4: $45.3 M
o Phase 5: $78.1 M

 Central Chilled Water Plants require approximately 35% less equipment than a decentralized plants and 
allow the equipment to be staged for optimum performance, thus significantly reducing the amount of 
energy required and minimizing the embodied carbon footprint for primary equipment.

 The proposed Regional Chilled Water Plant creates a platform to save significant amounts of energy, 
allows other energy technology to be deployed regionally (Thermal Storage, etc.) to meet sustainability 
goals, reduces overall cost of operations and maintenance.

 Regional Plant’s significantly reduce the amount of Utility Infrastructure Distribution Systems (electric, 
steam, water, etc.) required versus decentralized thermal (cooling and/or heating) approaches.

 The proposed regional plant is being coordinated with Major Capital Projects, and the Campus Land Use 
and Utility Infrastructure Plans.



Site Planimetric View 



Phase 1-2: Looking from the Southeast



Proposed Building Floor Plan 

Phase 1-2-3-4Phase 5 (Future)



Proposed Building Roof Plan

Phase 1-2-3-4Phase 5 (Future)



Proposed Building Cross Section



Site Planametric View 



Phase 1-2: Looking from the Southwest



Phase 1-2: Looking from the Southwest



Phase 1-2: North Elevation



Phase 1-3: Looking from the Southeast



Phase 1-3: Looking from the Southwest



Phase 1-3: North Elevation
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