
Bernie Kotlier, Executive Director, Labor Management Cooperation 

..Committee, CA & NV

National Co-chair, Electric Vehicle Infrastructure Training Program

What Does it Take to

Electrify the Last Mile?



What Does it Take to

Electrify the Last Mile?

• Best Forecast of the Scope of Solutions and Applications

• Good Vision and Good Luck

• Power Transformation (Gas & Diesel to Electricity)

• Long Range Utility Infrastructure Planning, Construction
and Maintenance

• Coordinated Efforts by State, Counties, Cities, and Towns

• Adequately Skilled and Experienced Workforce

• Education and Training

• (And More)



Scope of Possible Solutions & Applications

• Tiered Fleets

• Electric Small Trucks

• Electric Mini Vans  

• Electric Micro Vans
• Ride Share >>> Delivery Share Cars

• Delivery Share Micro Vans

• Autonomous Versions of  Above

• Pedal and Pedal Electric Vehicles

• Drones

• Local Lockers

• Why So Much Electricity?



Decarbonization = Electrification?
Infrastructure, Infrastructure, Infrastructure:
• After all the years of development, all the money, and PR 

Only 33 public hydrogen fuel cell filling stations in Calif. 

• CA only state w/retail hydrogen vehicle refueling infrastructure 

(4 non-retail on East Coast)

Hydrogen from?
• Sandia National Lab: When fuel cells use hydrogen from natural 

gas (methane), some emissions are the same or worse than diesel 

powered engines
• “The GHG emissions are worse.”

• Recent study: In S. F. Bay area, 

renewable hydrogen cost 1.5 - 2 times 

more than hydrogen from natural gas



Hydrogen vs. Electric Efficiency

• Best Forecast of the Scope of Solutions 

and Applications

23%                      19%                      50-69%     



What Does it Take to

Electrify the Last Mile?

• Best Forecast of the Scope of Solutions 

and Applications



Tiered Fleet (U.K.): City-City; 

Neighborhood-Neighborhood; Street-Street 





Renault EZ-FLEX (With Driver) 

• A

• A
• A

• A
• A



Arcimoto (With Driver) 

• A

• A
• A

• A
• A

Eugene, Oregon



Boxbot Launches Last-Mile 

Self-Driving Parcel Delivery

Boxbot Launches Last-Mile 

Self-Driving Parcel Delivery

Oakland, CA



NURO Autonomous

Mt. View, CA



Ride Share To Delivery Share



Lyft

& 

Uber

“Walmart Groceries

Delivered at Uber Speed”



UPS Pedal Electric



Autonomous E-Van + Drone



Testing Now



(Not Now)



Volkswagen Pedal / Electric



(Not Electric)



Batteries Not included





What Do Most Have in Common?

Electric Power



Where Will These Vehicles Charge?



Wireless Charging

(May Also be Overhead)



What Does it Take to

Electrify the Last Mile?

• Long Range Planning, Construction, 

and Maintenance of Utility Infrastructure



Utilities Must Adapt to … 

Distrib. Gen, DER, EE, Microgrids, 2 Way Power, & EVs … 



Utility Challenges

• Oncor, the largest utility in Texas says growth of large EVs —

like electric delivery vans and semi trucks — could necessitate 

"major investments" to its distribution grid.

• For just one logistics company, Oncor calculated that charging 

its 325 fleet vehicles would add 40 MW to the customer's 

power demand — a huge increase over the 0.5 MW load the 

utility typically sees from a commercial ratepayer. (80 x’s!)

• "What do you see when you fly into Dallas? A sea of 

warehouses as far as you can see," he said. "Every one of them 
has a fleet.“

• Calif. Utility: Two EVs, or one long range EV can double a 

typical household load – overnight!



Utility Tracking & Power Management



What Does it Take to

Electrify the Last Mile?

• Coordinated Efforts by State, Counties, 

Cities, and Towns



Coordinated Efforts





Building Permit Process

(Guadalupe, CA)



What Does it Take to

Electrify the Last Mile?

• Adequately Skilled and Experienced 

Workforce

• Education and Training



This



Not This



What/Who is EVITP?

A not-profit, volunteer, brand neutral, EV industry collaborative 

training program that addresses the technical requirements, safety 

imperatives, and performance integrity of industry partners and 

stakeholders including:

• Automobile Manufacturers 

• Investor-Owned and Municipal Utilities 
• Electric Vehicle Supply Equipment Manufacturers

• Electrical Energy Storage Device Manufacturers

• State and Local Electrical Inspectors

• Electrical Contractors

• Electrical Workers

• First Responders 



EVITP Partner Advisors

38



EVITP 4.0 Curriculum (2019)

Comprehensive Residential, Commercial, 

Industrial Charging Infrastructure Training

• Level 1 and Level 2 Residential Charging

• Commercial / Institutional Level 2 Charging
• DC Fast Charging

• Medium Duty (MD) Commercial / Institutional
• Heavy Duty (MD) Commercial & Industrial

• Site assessment and load calculations

• Maintenance, Troubleshooting and Repair 
• Wireless Conductive Energy Transfer



EVITP 4.0 - Syllabus

1.  Electric Vehicles (EVs) 
1.1 Introduction to EVs
1.2 The History of EVs 
1.3 EV Types and Technology
1.4 Modern EVs
1.5 Heavy Vehicles - commercial/industrial delivery including transit, delivery, port 

transport, etc.

2. EVSE
2.1 What is EVSE & types
2.2 AC EVSE – level  1, 2, and High Power
2.3 DC Charging – High Power and Overhead 
2.4 Wireless charging 
2.5 EVSE Communications and Networks



EVITP 4.0 - Syllabus

3.  2017 National Electrical Code (NEC)
3.1 NEC Art. 90
3.2 NEC Chapter #1
3.3 NEC Chapter #2
3.4 NEC Chapter #3
3.5 NEC Art. 625 + add notes on 702 and 705 
3.6 NECA 413-2012 Standards for EVSE Installation

4.  Load Calculations, based on the 2017 NEC 
4.1 Planning and Installing EVSE (introductory materials) 
4.2 Load considerations
4.3 Ampacity considerations including conductors, 
temperature ratings, and OCPD. 
4.4 BC, Feeder, and Service Calculations 
4.5 Voltage Drop
4.6 Examples 



EVITP 4.0 - Syllabus

5. Site Assessment 
5.1 Customer service / considerations / and facility tour (meet and 
greet) 
5.2 EVSE market drivers – incentives, LEED 
5.3 Locating 
5.4 Signage
5.5 ADA – accessibility 
5.6 Installation 
5.7 Shawbell’s Hardware case study

6. Commissioning 
6.1 Why commission? 
6.2 Documentation 
6.3 Municipality and Utility considerations 
6.4 Equipment and cord management 
6.5 EVSE communications and networking, customer interface, network interface 
(cards and RFID) 



EVITP 4.0 - Syllabus

7. Troubleshooting 
7.1 Common EVSE failure point 
7.2 Troubleshooting examples
7.3 EVITP troubleshooting flow chart 
7.4 Troubleshooting tips
7.5 EV simulators

Comprehensive Exam including Residential, 
Commercial and Industrial applications, the National 
Electrical Code by category, Site Assessment, Load 
Calculations, and Troubleshooting Problems



Eligibility: State Certified Electricians

Minimum Requirement for EVITP Certification:

California State Certified General Electricians who 

have completed 8,000 hours of on-the-job training and 
pass the state exam.

A key to EVITP success is that the training builds on 

the platform of state certified electrician’s extensive  
knowledge, skills, and experience.



Utility MD/HD Charging Infrastructure

• EVITP curriculum addresses these electric vehicle types and 

the equipment used in charging them. (Typical voltage levels 

of equipment)

• Light-duty and medium-duty Passenger Vehicles 

(120/208/240VAC)

• Light, medium, and heavy Light-duty Trucks 

(120/208/240/480VAC)

• Heavy Duty vehicles (480VAC, up to 600VAC)





http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Ro7ogYhhaN9PsM&tbnid=Ok0tc_y8694BXM:&ved=0CAUQjRw&url=http://www.ajc.com/news/business/coke-takes-some-smith-newton-electric-trucks/nQJjZ/&ei=-bYlUd_tH8OaiQKsloHwCQ&bvm=bv.42661473,d.cGE&psig=AFQjCNFMWt589hOvIeIHlif-OVxtF80OZA&ust=1361512534929026


Inductive Charging



Why EVITP?

EV Infrastructure

• Training

• Education

• Safety, Safety, Safety

• Performance

• Reliability

• Risk and Liability Reduction based on Safety



EVITP Requirements/Precedents

• CA Public Utilities Commission (CPUC) Safety 

Language Requirements
- SDG&E, So. Cal. Edison, PG&E

• California Energy Commission: Port of Long Beach

• Nevada Utility: NV Energy, Electric Highway

• National Smart Cities Award: Columbus, OH

• City of Carson, CA

• City of Pico Rivera, CA

• City of Long Beach, CA

• Seven More Under consideration



Safety is not an accident 











Conductor Calculation Formulas



https://evitp.org/





In CA: 1,200+ Electricians 

67 Electrical Contractors



U.S. DoE Clean Cities



U.S. DoE 

Clean Cities



Questions?

Thank You


