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PROJECT HISTORY

 The CSUDH 5000kVA transformers and indoor 12,000V switchgear, and SCE outdoor switchgear require replacement due to the 
existing switchgear's and transformers' age and capacity limitations. Campus load growth will also exceed the rating of the 
existing Campus service transformers.

 The Cal State Dominguez Hills campus completed an infrastructure assessment in 2016. After completing the 2016 assessment, 
the Campus began a series of new projects on Campus including new buildings and a Central Plant electrification project. The 
result of these new projects was evaluated with respect to the 12kV system load growth and existing SCE service. It was 
determined that the new projects funded and planned would result in overloading the SCE service and 12kV system capacity and 
require investment in upgrades to the Campus 12kV system. In 2018 the AC Martin Campus Master Plan report was issued. The 
AC Martin report included an architectural plan with new buildings and phased development of the Core Campus.

 The CSUDH campus has an existing Central Plant that includes THREE, 1000 Ton York Centrifugal chillers and EIGHT, 2 MMBtu 
Aerco Condensing boilers. The campus has a central chilled water distribution and a heating hot water distribution system. 
Historically, heating hot water has been delivered to the campus buildings in the 160-180 deg. F range. During the last year, 
campus has successfully brought down the hot water distribution temperature to 140 deg. F and lower. Chilledwater is typically 
distributed to the buildings at 42 – 45 deg. F.

 Campus goal is to reduce the Green House Gas (GHG) footprint substantially through energyconservation, electrification of 
heating and use of renewable energy. This project entails development of Phase-1 of the campus electrification concept, with an 
estimated peak heating capacity of approximately 6.1 MMBth using heat pumps (in air source mode). For reference, itmay be 
noted that the peak campus heating demand is over 13 MMBtuh. Depending on growthin loads and success of the electrification 
efforts, there could be expansion of this Phase 1 effortthrough Phase-2 ad Phase-3 at a later date as campus building 
development evolves.



PROJECT DESCRIPTION

 This project proposes to install a new 16.5kV SCE service feeder duct bank located in International Avenue and 
Birchknoll Drive to a new service switchyard to be constructed south of Student Housing Phase 3, west of Birchknoll 
Drive, north and Unity Drive and east of the Central Plant. The New Switchyard will include an outdoor SCE 16.5kV 
metering switchgear housed in a conditioned steel building with Customer main breaker and two feeder breakers. 
The 16.5kV service voltage will be stepped down to 12kV by two 7500kVA/10,0000kVA transformers installed in 
the switchyard. The new 12,000V switchgear will be housed in a conditioned steel building and be configured main-
tie-main with feeder breakers to supply campus 12kV loop feeders. The switchyard will include two solid dielectric 
switches to supply campus loads and the station power transformers. The switchgear building will include auxiliary 
equipment needed for operation, control, and communications. Devices required for future SCADA and microgrid 
controls will be included. A new duct bank will be installed from the switchyard to the existing Central Plant 12kV 
switchgear location. New cable will be installed to connect the new switchyard feeder breaker sources with the 
existing campus loads. The existing campus SCE service switchgear and transformers will be demolished after the 
loads are transferred. 
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Central Plant Demand Profile

1. Existing Plant background
2. Heating and Cooling Load Profiles used for sizing heat Pumps
3. Layout 
4. Major equipment
5. Summary of design features
6. Cost & Schedule
7. Equipment Pre-purchase strategy
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Heat Pump Available Cooling Capacity
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Chilled water Delta-T
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Hot Water Delta-T
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Note: 34% of time Supply Temperature exceeds 135 deg F 



Heating Demand Time Duration Curve
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Site Prelim Layout
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Piping Scheme
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Electrical Feed to New Equipment
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Electrical Single line
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3-D Views



CSUDH HEAT PUMP PROJECT 18

3-D Views
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3-D Views



CSUDH HEAT PUMP PROJECT 20

3-D Views



Product Design Basis
(Showing 7-modules/Package in table)
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Typical ARA 30 – 3 Module Package
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Summary of Major Equipment

• 21, 30-Ton Modules packaged into 3-skids (1.0 MVA)
• 3, 10 HP VFD driven Hot water pumps 
• 3, 10 HP VFD driven Chilled water pumps 
• Net Electrical Installed Load Addition: 1.5 MVA 12 kV/480 V Transformer
• New 480V, 2500 Amp Switchboard
• 6-VFD’s for Chilled water and hot water pumps
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Need for Pre-Purchase Strategy
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