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Background
• Growth in demand for electrical vehicle (EV) charging stations due 

to popularity of vehicles

• Sustainable energy source to reduce carbon footprint

• Combination of solar power and grid connectivity provides 
flexibility, reliability, and cost savings.

• EV Charging Station Types:
• Level 1: 120V (1.4kW); 8-20 hours; home
• Level 2: 240V (7-22kW); 4-8 hours; public
• Level 3: 480V (50-350kW); 20-60 minutes; highways, urban  



Design Considerations

• Site Selection
• Design Attributes
• System Components
• Vendor and Agency Coordination 
• Project Timeframe 
• Future Innovations



SR-55 Mobility Hub – SR-55 at Lincoln Blvd (Orange County)

Solar Canopy and 
Charging Stations

Solar Canopy and 
Charging Stations

BESS, inverters,, and 
equipment



• Level 2 Charging: 208 V to 240 V
• Solar Canopy and Grid Power
• Battery Energy Storage Systems (BESS)
• Power Management System
• 17 Dual Charging Stations

Design Attributes



Grid PowerSolar Panels

Battery Energy 
Storage Systems

System Components

Inverter

Breaker Panel



Site Electrical Power Plan

Solar Canopies

Battery Cabinets

Inverters



Solar Panels

• Total – 300 panels 
• Perimeter Canopy

• 60 panels
• Central Canopy

• 240 panels
• Each solar panels provides 400 W-hr, for total of 124 kW-hr 
• Each dual station require 7.8kW-hr, which means grid 

power is also needed to support the required number of 
charging stations  



Grid Connection
Grid Component



Inverter
• DC to AC Conversion (Level 2) - Converts DC power from 

solar panels to AC power suitable for charging stations

• Power Management:
• Optimizes power output from solar panels
• Synchronizes grid power with solar panel power
• Monitors energy production and system performance
• Provides short-circuit protection, overvoltage protection, and 

auto-shutdown during faults



Battery Energy Storage Systems (ESS)

• Energy storage when solar panels are producing more 
electricity than needed

• Energy discharge during times of reduced sun 
exposure to meet demand 

• Backup power during grid outages



Charging Stations

• Level 2 Charging: 208 V to 240 V
• 17 Dual Charging Stations
• Allows vehicles in park-n-ride to 

charge during work hours 



Vendor Coordination

• Photovoltaic Panels
• Battery Energy Storage Systems (BESS)
• Inverters
• Ensures availability and performance of equipment 

that is not proprietary



Agency Coordination

• Caltrans HQ – OE for bid package
• Caltrans District 12 – Electrical Design
• State Fire Marshall (SFM) for safety approvals
• Southern California Edison (SCE) for 
  New Service



Project Timeframe

• Design Completed - 2024
• Implementation (part of larger freeway widening 

project) – 2026 to 2029



Future Innovations

• Vehicle-to-Grid (V2G) Integration
• In-pavement charging elements

• AI for Predictive Energy Management
• Efficient power distribution

• Integration with Microgrids and IoT Platforms
• Remote monitoring through Cloud services



Thank You
gmurphy@advantec-usa.com
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