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Electrical Master Plan Challenge at Cal Poly:

• Campus served by single PG&E electrical utility line routed 
through a wildfire zone from a single substation

• Upgrades required at existing 70kV:12.47kV Mustang substation

• Certain components of distribution switchgear reaching end of 
life

• Limited number of distribution feeders; some nearing rated 
capacity

• Legacy 4.16kV electrical distribution to be converted to 12.47kV

• Existing ductbank system essentially exhausted of spare capacity

• PG&E service interconnection agreement limits import of power

• Interconnect agreement limits onsite campus renewable energy 
generation to 1MW or less
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Existing Electrical Arrangement at Cal Poly:
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Utility Master Plan Objectives:
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Comprehensive 
analysis to support 
full master plan 
build-out over the 
next 15 years

Flexible planning tools 
which can be adjusted by 
the University over time

Consider multiple 
criteria:  
• Capacity 
• Condition
• Life safety
• Redundancy
• Reliability
• Efficiency 
• Climate resilience 

Total life cycle cost of 
ownership analysis: 
• Capital
• Sustainability (energy, 

water, carbon reduction)
• Operations & 

maintenance



Context: PG&E Public Safety Power Shutoff  (PSPS) events
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Context: PG&E Wildfire Mitigation Plan Progress
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Context: California Goals for Carbon Neutrality

State of CA requires carbon neutrality by 2045.

As of December 2020, over 40 California 
counties have adopted local REACH ordinances 
stricter than the state requirements.

Many REACH ordinances require all electric 
construction or ban natural gas altogether in 
new construction.
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Context: Local county REACH ordinances enacted beyond state code



Context: CSU Cal Poly Carbon Neutrality Goals

CSU Sustainability Policy and Cal Poly Commitment to Climate Neutrality

CSU’s 2014 Sustainability Policy set forth a number of goals to guide campus planning, 
including mandated reductions in GHG emissions to meet and exceed state policy set 
forth in AB32. These include:

Reducing Scope I and II GHG emissions to 1990 levels by 2020

Reducing Scope I and II GHG emissions to 80% below 1990 levels by 2040

In addition to these goals and as a Charter Signatory to the Second Nature Climate 
Commitment, Cal Poly has committed to achieving carbon neutrality of Scope I, II, and 
III emissions by 2050, and climate resilience in coordination with regional partners. 
Scope III emissions from commuting and business travel account for over 50% of the 
campus’ total greenhouse gas (GHG) emissions and present a number of challenges 
for reduction, as they are heavily dependent on individual behavior by commuters.
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Analysis: Projected Campus Electrical Load MVA Summaries

AEI / Affiliated Engineers, Inc.

10.70

12.95

20.13

27.55

32.39

0

5

10

15

20

25

30

35

2019 2019-2020 2020-2025 2025-2030 2030-2035



Analysis: Projected Campus New Building Load Growth
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New Construction Total gross square feet



Analysis: Electrification of Campus Thermal Utilities
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Analysis: Electrification of Transportation
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Electrical Master Plan Multiple Stakeholder Collaboration

   



Recommendation: 
Continue expanding CalPoly’s
previous investment of 4.5MW 
onsite solar photovoltaics
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Recommendation: Add 2nd Utility Incoming Service for Capacity
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Recommendation: Add 2nd Utility Incoming Service for Reliability
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Recommendation: Substation Infrastructure Capacity Expansion
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Recommendation: Electrical Distribution System Improvements
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Recommendation: SCADA Upgrades
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Lesson Learned:  Comprehensive utility master plan revealed 
electrical improvement costs may be most significant of all 
campus utilities

   



Questions?



Thank You!

Krista Murphy, PE, LEED AP BD+C


