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Clean Energy 
Apprenticeships NCDEQ

• The NC Clean Energy Plan, 2019 included the skills training 
and workforce development plan for the new Clean Energy 
technologies.

• We found Apprenticeships are a suitable pathway with On-
the-Job Training (OJT) in industries.

• Open to all ages, and worker groups. 

• The CE Jobs are hi-tech skills, hi-paying Good Jobs.

• 2021-NCDEQ sponsored; OJT to 31 students, in 3 counties
• 93 % minority and 67% female in Solar and Energy Efficiency 

(EE).

• 2022-NCDEQ sponsorship; OJT to 60 students, in 7 counties
• 89% minority and 70% female in Solar, EE and Weatherization.

• Registered NC Clean Energy Apprenticeship—NC A&T, 2021
• Energy Efficiency Registered Apprenticeship

• Solar Energy Registered Apprenticeship

• First in the Nation encouraged through NCDEQ 
Sponsorship and Office of Governor Vision.
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STEPS4GROWTH—NC Clean Energy Alliance, 
$23.7 Million Award to NC A&T, Aug. 22.
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Collaborators :
NCDEQ-SEO
Office of Governor
Precise Educational Services
NC A&T- CERT
NCBCE
NCSU-CETC
UNCC-EPIC
App-State Energy Center
Advanced Energy
NC A&T-CEPDAM
Growth Sector

Community Colleges :
Guilford Tech. CC
Central Piedmont CC
Martin CC
Craven CC
Carteret CC
Roanoke Chowan CC
Nash CC
Edgecombe CC
Alamance CC
Randolph CC
Gaston CC
Wilson CC
Palisades High School



Clean Energy Sector Partnership Strategy Framework for STEPs4GROWTH

Energy 
Efficiency

Renewable 
Energy

Clean Vehicles Grid & Storage

Lighting,
HVAC,

Advanced 
Materials

Solar,
Wind,

Bio-Energy

EVs &
Charging 
Stations

Batteries/
Storage,

Smart Grid/Micro 
Grid/Grid 

Modernization,
Cybersecurity of Grid

DEIA:  Diversity, Equity, Inclusion and Accessibility

Recruiting:  Recruiting Participants

Job Placement:  Matching Employers & Employees

Innovative Technology:  Technology and Research

Expansion:  Scaling & Sustainability, Fund Raising

Advanced 
Energy

NCSU Clean 
Tech Center

App State UNCC- EPIC

Hands-on Training:  Training Center Development

Core Curriculum:  Curriculum Development

Advisory Boards:  Internal and External

NCA&T/CERT:  Clean-Energy System Lead Entity (PI: Dr. Gokaraju)

Valerie Hoskins, 
(PES)

Clean-Energy 
Sub-Sectors

Vertical
Clean-Energy Sectors

Horizontal
Cross-
Sector 

Leads & 
Thrusts

Battery and Storage:  Coordination across vertical CE Sectors

Regional Coordinators

Caroline Sullivan, NC Business 
Committee for Education (NCBCE)

Dr. Gokaraju, PI 
(NCAT/CERT)

Dr. Tesiero, co-PI
(NCAT/CERT)

Dr. Monty, co-PI
(NCAT/CERT)

Dr. Desai, co-PI
(NCAT/CEPDAM) 

Dr. Monty, co-PI
(NCAT/CERT)

Dr, Russell, co-PI, AppState 
Univ/Appalachian Energy Center)

Thrust Leaders

Backbone Leaders

Students/ 
Employees & 

Employers

Education & 
Training

Technology 
& Research

Growth

EAB & IAB

Wrap-around Services:  Student Support SpecialistsDavid Gruber, Growth Sector

Program/Project Mgmt:
• Greg – Internal PM
• Program Mgr (PES)
• Grants Mgr (Ms. Quick)
• Administrative Assist 

(Just Hired)
• Robert Powell (Strategy 

Coordinator)
• IAB, EAB (TBD)

STEPs4GROWTH Framework Diagram, with Leaders highlighted. $23.7 M, USDOC-EDA-GJC

STEPs4GROWTH [Successful Training and Effective Partnerships for Growing Regional Opportunities in the Workforce To Harness] the NC Clean Energy 
Alliance.

Goals
• 3000 Good Jobs
• Fast-track Certifications
• New EV Techs.
• Cybersecurity Grid Techs
• Standardized curriculum
• Stackable Credentials
• Online Delivery



State-Wide Scale: 4 Regions
Govt. Agencies:  Policy Advisors, Office of 
Governor, Asst. Secretaries of DEQ, DOC, DOT, 
DPI, EDPNC.
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NCA&T, 
Guilford

CPCC and 
Palisades

RTC Martin CC

4 universities: NCA&T, UNCC, NCSU, AppState

Energy Partners:  Advanced Energy; EPIC; CETC

4 Reg. Train. Centers: NC A&T/ GTCC; CPCC / Palisades 
HS; Martin; 

10 smaller CCs : Serving 15 counties.
Alamance, Randolph, Gaston, Wilson, Nash, 
Edgecombe, Northampton, Bertie, Roanoke Chowan 
CC, Carteret and Craven.

Nash, Edgecombe, 
Wilson

Martin CC, Roanoke 
Chowan, Craven 

and Carteret



Education Pyramids – Samples (EV and Renewables)
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Figure 4. Clean Energy Renewable Education Pyramid ModelFigure 3. Clean Energy EV & Charger Education Pyramid Model



Highlights : in Year-1
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S4G Job Placements (Clean Energy jobs are in demand)

•S4G job placement goals (Total of 3000 good jobs in 4 years)

o100 jobs by 30Sep2023, end of Y1

o400 additional jobs by 30Sep2024, end of Y2

o1000 additional jobs by 30Sep2025, end of Y3

o1500 additional jobs by 30Sep2026, end of Y4

•130+ good job commitments by 45+ industry partners have been made

oDuke Energy hired 55 apprentices through S4G with good jobs in 

Y1.
oDuke Energy estimated a savings of $302K because of S4G apprenticeship, NC 

incentives (50% wage reimbursement through ApprenticeshipNC system funding, 

NCDEQ State Energy office workforce development support, and others)– all 

savings identified through collaboration with S4G

•NCDEQ supported 100+ participants in 10-week summer clean energy 

training in 15 NC counties in 2023.



Demographics Data out of the 100+ participants 
in Summer OJT, 10 week, 2023

STEPs4GROWTH 8

Race Count of Race Percentage

American Indian or Alaska 
Native 1 1.02%

Asian or Pacific Islander 3 3.06%

Multiracial or Biracial 3 3.06%

Hispanic or Latino 4 4.08%

A race/ethnicity not listed 
here 2 2.04%

White or Caucasian 41 41.84%

Black or African-American 32 32.65%

Latino 12 12.24%

Gender
Count of 
Gender Percentage

Female 20 20.41%

Male 78 79.59%



Highlights :
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•Clean Energy Industry Partner Network 

(S4G continues to grow)

•S4G has attracted many large and 

medium-scale industry partners that 

need clean energy employees.

oDuke Energy  

oSiemens

oHitachi

oDominion Energy

oRoanoke Electric Cooperative

oEMC (Electric Membership 

Corporation)

oBlue Ridge Power

oATOM Power

oKemPower

oToyota

oVinfast

oWolfspeed

oAnd others



Highlights :
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S4G Participation in Nationally Recognized Events (Shared best Practices from S4G) 

• Dr. Gokaraju represented S4G when President Biden and first lady Dr. Jill Biden visited Nash CC (a CC member 

of S4G) 

• S4G was on a panel when Secretary Granholm and her Federal EV roadshow passed through NC.  Granholm’s 

entire entourage drove EVs as they traveled through the Southeast recently 

• S4G was invited to participate in two panels at an USDOL event in Washington DC 

• Dr. Gokaraju participated in an NSF/The Ohio State University event in EV automation and AI technology  

•  NSF stated that it wants to integrate its efforts in advanced manufacturing with S4G Clean Energy 

• NCA&T met with the USDOC Assistant Secretary of Global Markets and Foreign Trade in Greensboro (Apr2023). 

•  Additional S4G meetings occurred with the US DOC, Asst. Sec. of Global Markets and Vinfast in NC

• Dr. Gokaraju represented (by invitation) NC on an official NC state visit to Denmark Energy Agency related to off-

shore-wind development. This visit brought recognition to NC through publications/communications  

• S4G had a big presence at the NCSU State Energy Conference with representation on 3 panels, and was 

supported by the Federal EDA GJC S4G Program Officer, Frank Avery, at the event 

• S4G, and Provost Smith-Jackson hosted at NCA&T the BOSS (Black Owners of Solar Systems) kickoff event for 

its ~$9M DOE grant to develop clean energy with NCA&T. 

• S4G was an invited guest to tour the Duke Energy Innovation Center and Mount Holly Micro-Grid Facility.



Hosting Bidens in NC <> S4G

Student named America 
spoke about her 

experience in EV training 
and her AAS degree in 

Automotive



3- US Secretaries of 
Commerce, Education 
and Labor in DC—S4G



US DOE. 
Sec. Granholm



WolfSpeed—Durham 
and S4G- Raleigh 
Meetings



S4G representation 
with NC Commerce 
in DENMARK

US Commerce—Vinfast New 
EV Car… 10 Comm. College 
Consortium for EVs with NCAT 



Highlights :
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Additional funding leveraged from S4G success and recognition (growing the NC Clean Energy 

Alliance through workforce development and research) 

• NCDEQ Sponsored $2.08 Million for Clean Energy Workforce Development and Kenan Fellows

• $1M is for Kenan Fellow K-12 Clean Energy education and teacher professional development .

• US DOT proposal submitted 15Jun2023 for $15M grant to do community development of EV Charger 

stations through installations and training at 10 NC Community Colleges within the S4G network (funding 

is expected) 

• NCA&T funded $2.16M for Metaverse-EV Hands-on VR Simulation to develop workforce training 

content.  S4G intends to use VR remote training, and will demonstrate viability through pilot research 

programs. 

• NCDOT expects to match the $2.16M investment with an additional $2M to expand S4G VR training 

technology to support EV systems development across NC. (negotiations for the extra $2M are ongoing) 

• S4G applied for NCDEQ-State Energy Office’s Call for $5.08 Million Workforce development in 

Weatherization, part of the Energy-Efficiency Sector of Clean Energy. 

• S4G wrote/won a “Clean Energy Trade Skills” $500k/3yr proposal/grant to DOE MSIPP (Minority Serving 

Institutions Partnership Program) in collaboration with Las Positas College in Berkeley, CA to develop 

Community College curriculum to train workforce in the trades for LLNL (Lawrence Livermore National 

Labs).  The curriculum from this program will be leveraged and used in S4G soon. 



White House 
Presentations, Dr. 
Biden, Mitch 
Landrieu, John 
Podesta <> S4G



S4G—Industry 
Partners’ meeting 
in Charlotte



Preliminary Core Courses for Manufacturing

Machine Shop 

Basics

Workplace 

Safety and Soft 

Skills 3.0.3

3D Auto 

CADD 1,3,3 
Electrical Wiring 

OR AC/DC 

Mechanical 

Blueprint Reading

Core Courses in EV/EVSE Manufacturing

Lean/Advanced 

Manufacturing

Electric 

Motors 

2,3,3

Welding & 

Machining

Battery Safety,  

Reg. and First 

Response

Intro to 
Engineering/Lab

EGR 150

DC 

HighVoltage 

Power

Battery 

Chemistries & 

Technologies

Battery Modules, 

Packs, and 

Systems

Power 

Electronics & 

conversion

EV Adjacent Computerized Skills Certifications (3-9 Credits)

Programming 

Boot-Camp
Comp-TIA A+ Network 

Certification

Programmable Logic 

Controller (PLC) 

Technician Certification

EV Certifications Stacking into Associates in Applied Sciences

(60 credits)
A.A.S., 

EV Technology.

A.A.S., 

Adv. Manufacturing 

[EV/EVSE]

EV Certificates and AAS  further stacked into 

B.S. Degree in Universities. (120 credits)

B.S. Industrial 

System Engineering

B.S. in Automotive 

Tech. Engineering

B.S. Electrical Engineering

B.S. in Mechanical 

Engineering

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

EV software 

developer/programmer

Manufacturing/ 

Production/Assembly 

Technician

Battery Technician

EV Test/ Lab 

Technician; Fabricator

Production Supervisor; EV 

Manuf. Engineering 

Technician

EV Engineer, PE, Plant Manager, 

Project Manager, etc. 

EV/ EVSE- Sample
Education Pyramid Model 
For Electric Vehicles

   

Intro to 

Computers 

High Voltage Battery Certification

Intro to 

EV/EVSE 

Technologies



EV/EVSE Core Courses/Topics for 5 Certificates
Courses can be added on to (or embedded into) existing curricula, degree programs or 
certificates (as stackable credentials) throughout any level of the pyramid  models

• Intro. to Electric Vehicles and Charging

• Intro. to Battery Technologies

• High Voltage Batteries/Architecture

• EV Systems Technology (Thermal management, 
powertrain, EMS, etc.)

• High and Low-voltage DC/AC Electronics

• Battery Safety, Regulation, and First Response



EV Service Technician—Certificate1
(e.g. ASE L3 Specialist*)

Sample Curriculum:
• Safety (OSHA, NFPA, etc.)
• Intro. to Computers
• AC/DC Electricity
• Automotive Service & Electricity
• Intro. To EV Technology
• HVDC Batteries AND/OR Battery 

Technologies
• EV Propulsion Systems
• Braking, Steering, and Suspension 

Systems
• Customer Relations 



Production/Assembly Technician- 
Certificate2 (Manufacturing)

Sample Curriculum:
• Safety (OSHA, NFPA, etc.)
• Intro. to Computers
• AC/DC Electricity
• CAD/Plan Reading
• LEAN Six Sigma
• Machining
• Fabrication
• Robotics
• Automotive



HV Battery Service Specialist / 
Battery Technician (Grid, EV, or 
Manufacturing applications) 
Certificate3

Sample Curriculum, plus labs:
• Level 1 Courses as needed
• Computers and Programs (Intro)
• Electrical Mathematics
• HVDC Power 
• Battery Chemistries & Technologies
• Battery Safety and Regulation
• Battery Packs, Modules, and EMS/Systems
• Power Conversion and Converters
• Battery Use Cases and Applications
• End-of-Life, Second Life, & Recycling 



CarTrain "First Responder 

Trainer”*-- Certificate4
• Have not seen posted jobs 

for this position yet. 

• Important training within 
other existing collision-
focused first responder 
positions

• Decision to develop S4G 
curriculum TBD.



Advanced Driver Assistance Systems 
(ADAS) Training: Certificate5

“ADAS technician training prepares learners to 
diagnose, repair, replace, and calibrate ADAS sensors.”

Topics include:
Defining ADAS
ADAS sensors
Proper calibration environment
Calibration types and best practices
Skills include:
ADAS tablet
Reading DTCs
Identifying ADAS-equipped vehicles
Alignment quick checks
Setting up calibrations
Performing calibrations
Calibration troubleshooting

Source: https://caradas.com/adas-technician-training/ 

https://caradas.com/adas-technician-training/
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100’s of Equipment Purchase Orders :

• Electric Vehicle Service, Repair, Maintenance

• Solar Panels, Wind Training Equipment, 

• HVAC, Building Energy Efficient Lighting 
Equipment

• Micro-Grid, Solar-Grid, Lineman Tech. 
Equipment

Equipment of $ 5 Million– Dr. Ray Tesiero

Online Classes

• Instructor teaches in College A

• Students can attend from College B and C.

• Virtual Reality Classroom for EV Training 

• We cannot still buy enough equipment for all 
the colleges



EQUIPMENT -- $5 Million

27

Dr. Ray Tesiero is up-keeping the following processes on Grid and Storage Equipment Ordering Process:
•  Milestones/Deliverables/Reports document from S4G
1.  DELIVERABLE: COMPLETED FINAL DRAFT PYRAMIDS (approved by S4G leadership)
2. DELIVERABLE: COMPLETED FINAL DRAFT CURRICULUMS (approved by S4G leadership)
3.  DELIVERABLE: EQUIPMENT INVENTORY FOR THE BBO’s REGIONS (ALL CCs, HS, Training Center current equipment/labs)
a.  ALL GAPs Identified showing specific equipment/lab needs
b.  preliminary quotes, costs, and location identified to fill each GAP
4.  MILESTONE: A SEPARATE ZOOM MEETING (Hosted by BBO) TO DISCUSS EQUIPMENT NEEDS IN EACH VERTICAL 
(basically showing all the gaps and what will be required to fill those gaps, with some cost estimates) all S4G leadership should 
be present
5.  DELIVERABLES: WRITTEN DOCUMENTATION (EQUIPMENT PURCHASING PLAN):
A.  A WRITTEN REQUEST FROM THE BBO FOR SPECIFIC EQUIPMENT BASED ON FILLING A SPECIFIC GAP IN THEIR 
CURRICULUM 
B.  A JUSTIFICATION AS TO WHERE THE EQUIPMENT SHOULD BE LOCATED FOR BEST USE IN THE REGION….WE WOULD 
ALSO NEED TO BE SURE THAT WE HAVE PUT THE FINITE FUNDS/VERTICAL TO BEST USE IN THE PYRAMID (DON’T BLOW ALL THE 
FUNDS IN ONE ORDER FOR ONE GAP IN YOUR CURRICULUM) – THIS IS A MAJOR DISCUSSION WITH PLANNING (IS WHY WE 
CAN’T GET REQUESTS FROM ANYONE EXCEPT THE BBO LEADERSHIP, BECAUSE THEY HAVE VETTED 
C.  INDUSTRY PARTNERS, HSs, CCs, ETC. FOR THEIR REGION SIGNING OFF ON THE EQUIPMENT PURCHASING PLAN
6.  DELIVERABLE: ALL SPECIFICATIONS OF MAJOR COMPONENTS WITH AT LEAST 3 QUOTES FROM 3 DIFFERENT VENDORS.
7.  MILESTONE: S4G LEADERSHIP HAS REVIEWED AND FINAL SIGNATURE APPROVAL BEFORE ANY ORDER IS PLACED



Day-to-Day
Challenges &
Successes
Kate Quick
Grants Manager



ncat.edu

ODEM is an on-demand education and employment marketplace that directly connects educational organizations, employers, students and educators 
to make learning, working and growing professionally more affordable, accessible and efficient. ODEM provides a program, education and employment 
marketplace, learning management integration and digital certification upon course completion, available for sharing by users with employers and higher 
education institutions.

• S4G is working with Assistant Vice Provost Dr. 
Tonya Amankwatia and the Distance Education 
and Extended Learning Team to use S4G as the 
Pilot Program.  

• We are working with representatives from Duke 
Energy and Toyota Battery to assist in developing 
the platform.

• We are working with Growth Sector to identify 
student participants to be part of the pilot 
program.

ODEM/ Next Wave Resources

Matching Participants to Employers

29



ncat.edu

Year 1 – Participant Stipend Workflow
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Year 1 – Participant Stipend Workflow
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Participant 
Applies in 
HubSpot
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Year 1 – Participant Stipend Workflow

32

Participant 
Applies in 
HubSpot

Regional 
Coordinators 

Match 
Participant to 
Opportunity 

and Sends 
Information 

to NCAT

NCAT 
Collects 
Consent 
Form to 

ensure we 
can report 

data

NCAT 
Collects W9 
Information 

to Create as a 
vendor

NCAT Sends  
Information 

for Direct 
Deposit Set-

up

NCAT Sends 
Confirmation 

of 
Participation 
to Participant 

that details 
amount and 

program

NCAT 
Confirms 

Hours 
Participated 

for pay 
period

NCAT 
Initiates 
Payment 
Request



ncat.edu

Year 1 – Participant Stipend Workflow
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NCAT Collects Consent 
Form to ensure we can 

report data
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Year 1 – Participant Stipend Workflow
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Year 1 – Participant Stipend Workflow

35

NCAT Collects 
W9 Information to 
Create as a vendor

Also needs phone number and 
email contact information.
Biggest Challenges: 
• Legibility
• Forgetting to sign and date
• Adding a Business Name
• Incomplete addresses

Once all correct information is 
collected, we submit an 
Aggiemart Request to Create 
them as a new Vendor.



ncat.edu

Year 1 – Participant Stipend Workflow
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Year 1 – Participant Stipend Workflow
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NCAT Sends  Information 
for Direct Deposit Set-up

Biggest Challenges: 
• Legibility
• Not understanding what Vendor#  

Banner #, Federal ID and Company 
name mean

• Incorrect backup documentation.
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Year 1 – Participant Stipend Workflow
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Year 1 – Participant Stipend Workflow
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NCAT Sends Confirmation of 
Participation to Participant that 

details amount and program
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