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A Diverse WI Clean Energy Portfolio by 2050

NETZERO ECONOMY WIDE CAPACITY BY 2050 (IN GW)
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SIZING UP THE CLEAN ENERGY TRANSFORMATION
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MISO Queue

Generator Interconnection Queue — Active Projects Map
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Historic Level of Federal Investment
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RMI - Energy. Transformed.

RENEWABLES
Building ELECTRIFICATION
HEAT PUMPS

EV’s
Environmental Justice

American Recovery
and Reinvestment Act
Agency spending Agency spending
and tax expenditures and tax expenditures
2000-2008 2009-2017 2022-2027

Source: RMI, Congress's Triple Whammy: Innovation, Investment and Industrial Policy



NORTHEAST

WI Technical College

3 ;-r‘l. ,.
o e U

——
= T o
- T Te——— -
- - —
e s 1
e T N,



Historical and Modeled Net U.S. Greenhouse Gas Emissions (Including Land Carbon Sinks)
billion metric tons CO,-equivalent (Gt CO,-e)’
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Historical emissions? Modeled emissions
< >

6 2021 emissions:
2005 emissions?: ~5.6 billion tons -

- ~6.6 billion tons Frozen Policies
5 . (~26% below 2005 in 2030)
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i R 'L Bipartisan Infrastructure Law:

4 L e ~4.8 billion tons in 2030

(~27% below 2005)3
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2030 target: 50% below 2005 —— Senate Inflation Reduction Act:
3 L . ————— ~3.8 billion tons in 2030
(~42% below 2005)45

House Build Back Better Act:

2 ; ~3.6 billion tons in 2030
(~46% below 2005)3
1 F Net-Zero Pathway
] (50% below 2005)
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Repeat Project



https://repeatproject.org/docs/REPEAT_IRA_Prelminary_Report_2022-08-04.pdf

BAS ECOSYSTEM OCCUPATIONS SOME OCCUPATIONS SALARY

f D> Mechatronics Engineers $99,040
4-YEAR N Energy Engineers $97, 300
UNDERGRADUATE y:
COLLEGE r ) r )
—> Electrical Engineers $94,210
? é . 7 . w
—T Mechanical Engineers $84,190
HIGH SCHOOL : ) ’ ) ’
STEM : : [ ]
COURSEWORK ?_ > Civil Engineers $83,540
BAS / HVAC }= . . o
: PROGRAMS : ( ] L )
. i-~—3»|  Electronics Engineering Technicians $65,260
2-YEAR A/ : ; .
COMMUNITY OR :-— > | Stationary Engineers and Boiler Operators $62,150
TECHNICAL : \ J . J
COLLEGE : ’ « r 3
2> Energy Auditors $60,710
IT/CS : ) - !
ENGINEERING ~ f——)" [ o B ‘
PROGRAMS S Environmental Engineering Technicians $50,620
> Heating, Air Conditioning, and $48,730

conducted by ACP. For further details, contact the Association of Controls Professionals
Data Source: 0*Netonline.org (Bureau of Labor Statistics, May 2019)

Refrigeration Mechanics and Installers
H e » . J
kﬁ a c p BAS Ecosystem Occupations data on some occupations and salary are based on the research



ENERGY MANAGEMENT TECHNOLOGY
ASSOCIATE DEGREE

10-481-3
Total Credits: 64

V]
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ENERGY MANAGEMENT
CERTIFICATE

00-4811
Total Credits: 17

CERTIFICATE W

BUILDING ENERGY & COMFORT CONTROLS

>
§ CERTIFICATE
64-481-6 HS
E Total Credits: 7
TOTAL
> K12 7
s Mot all KiZ credits will apply to all credentials.
Your high school may offer these transcribed
credits that may goply towards g higher credential
Catalog Number Course Title Credit Value
10-664-100 Automation 1: Control Logic* 1
10-664-11 Automation 2: Motor Control* 1
10-664-104 DC 1 Introduction* 1
Support for this work was provided by the National Science Foundation's Advanced 10-481-103 ima” Start ;D EUHdln{%ﬂS] )
. . . . utomation }"S'EEITIE
Technologlcal Educat!on (ATE) program unqer Award No. 2.055555. AnY opinions, 10-481-104 Bullding Automation System (BAS)
findings, and conclusions or recommendations expressed in this material are those of Networking 1 1
the author(s) and do not necessarily reflect the views of the National Science 10-481-117 Energy Control Strategles ‘

Foundation *Available as transcriped credit



Smart Start to BAS
Lesson Folder
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Dean of Agriculture, Energy,
Construction & Transportation

awehling@cvtc.edu
www.cvtc.edu



mailto:Awehling@cvtc.edu
http://www.cvtc.edu

Energy Education Center | Eau Claire, WI
Click here for building tour (skip to 2:42)

100KW

grid tied
renewable
wind & solar

AZCVTC


https://www.cvtc.edu/experience-cvtc/campuses/energy-education-center
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-EARN CREDENTIALS ALONG THE WAY- g
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PATHWAY CERTIFICATES TECHNICAL DIPLOMAS ASSOCIATE DEGREE

Air Conditioning, Heating &
Refrigeration Technology

Air Conditioning Renewable Energy

: i Air Conditioning, Heating &
Gas, Heating and Airflow Refrigeration-HVACR

Technician
0il, Electric and
Hydronic Heating

6 Refrigeration
RI
\ f,{.; % RUCVTC



RENEWABLE ENERGY
19 Credit Technical Diploma

LENGTH OF PROGRAM
One Year

DELIVERY METHOD
Face-fo-Face

PROGRAM LOCATION
Eau Claire

START MONTHS
August

¥) Non-Traditional Occupation

Renewable Energy @ﬁg
Technical Diploma =

 Embedded into HVAC program
« $2,784 est. Program cost
» Solar, Wind, Geothermal focus

« 2022-23 will start 70
new students in this program

AZCVTC
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Gas Utility
Construction .. ... .
& Service -

JUST THE FACTS

GAS UTILITY CONSTRUCTION &
SERVICE
33 Credit Technical Diploma

Gas Utility LENGTH OF PROGRAM
Construction : One Year
& Service Program

DELIVERY METHOD
Face-to-Face

PROGRAM LOCATION
Eau Claire

START MONTHS
June

&) Financial Aid Eligible

ESTIMATED PROGRAM COST >
@ Estimated Total: $7,431



Electrical Power

Distribution & Lineman | pa i

Apprenticeship R AU \

ELECTRICAL POWER
DISTRIBUTION
35 Credit Technical Diploma

LENGTH OF PROGRAM //
One Year

DELIVERY METHOD //
Face-to-Face

PROGRAM LOCATION //
Eau Claire

START MONTHS //
June

() Financial Aid Eligible
(©) Non-Traditional Occupation

ESTIMATED PROGRAM COST »
(@ Estimated Total: $9,338
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| % A%CVTC



Oct. 4, 2023 e
Glenwood City, Wi @’%

This event gives students the A
opportunity to spend a day in the X
Construction Industry through a
hands-on interactive showcase.

Student activities include educational
displays, equipment operations, and
learning labs. -

ISCONSIN

AZCVTC




Leading the Charge

Jim Reichling MADISON

AREA | TECHNICAL

COLLEGE

Renewable Energy Education
at Madison College
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The next decade
will feature a
once in a century
transition in our
energy sector !

The Clean Energy

to 2030

Where will the transition to clean energy
create jobs, and where will jobs be lost?

Here are the estimated global
employment changes in the clean
energy sector and related areas, under
announced climate pledges as of 2021.

Jobs gained # Jobs lost

N4

Critical
minerals

Coal QOil and gas

@

2.1M

[ ELEMENTS |&]

Innovative End-use

technologies renewables BlcEnsray

The estimated jobs lost are
concentrated in fossil fuels
as demand decreases.

A full net-zero transition would resultin
even greater employment growth, with an
estimated net total of +22.7 million jobs.

Efficiency

Most of the jobs gained are estimated to
be in modernizing energy infrastructure
and reliant technologies (in order to utilize
the new sources of energy).

ELEMENTS.VISUALCAPITALIST.COM




The scale of this
transition is illustrated
by a couple noteworthy

infrastructure projects at
Madison College..



18 Kyocera 115 Watt modules + 20 Kyocera 60 Watt modules
Single Sunny Boy 3kW DC to AC inverter
LCD data screen with two data parameters:
Instantaneous Power and Lifetime Energy output
Produced about 0.01% of campus energy consumption



Madison College Truax PV System
1,850 kW

5,700 Yingli 325 Watt solar modules
. 2850 DC optimizers (one per per pair of modules)
. 50 SolarEdge 33kW kW Inverters

. Real time energy monitoring of individual panel output
. Robust data analytics and performance monitoring

. Produces ~ 20-25% of the building’s electricity
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Current Students | Contact/Locations v | Libraries | Bookstore | Calendars v | Faculty/Staff

Why MATC?  Careers, Programs & Classes  Continuing Education  Paying for College  Campus Life

CAREERS, PROGRAMS & CLASSES

Madison College has
offered a RE Certificate
since 2005. Students can
pair this credential with
education in traditional
academic fields such as
architecture, construction,
engineering and electrical
apprenticeship programs.

Home » Careers, Programs & Closses » Renewable Energy

RENEWABLE ENERGY

Certificate

Program number: S04802CERT

OVERVIEW | ADMISSION | CURRICULUM

Madison College offers a variety of Renewable Energy certificate programs for
students pursuing a career in renewable energy or enhancing their current career.

The Photovoltaics, Renewable Energy and Wind Energy Technology programs are
designed to integrate interdisciplinary technical courses taught by faculty who hold
appointments and certifications in a variety of instructional areas, including
electrical and mechanical technology, engineering, agriculture, and basic and
applied sciences.




4,029 WI Electric Generation
Employment by Technology

Source: DOE Energy Employment Report (2017)

2,692
1,462
I 117
Solar Electric Wind Electric Coal Natural Gas

Generation  Generation Generation Generation

Renewable Energy Occupation Wages (per hour)

§32.01
40.00
5 §13.82 3
520_00 /
50.00 | T |

10th Percentile Median Earnings 90th Percentile
Earnings Earnings

Source: Economic Modeling Specialists (EMS) Int'l data

Im Money us

American Opportunity

Solar jobs growing 17 times faster than US
economy

by Matt Egan @MattEganCNN

() May 25, 2017: 4:20 PM ET @@@@@
: /4

Inside the U.S. solar jobs boom

President Trump may be focused on saving coal miners, but solar  You Can Still Buy This "Milionaire
2 i A Maker" Stock
continues to be the hot spot in today's jobs market.

These are jobs that:

1) Pay a family supporting wage
2) Cannot be outsourced

3) Cannot be done by robots

4) Have huge growth potential

5) Benefit society



@ Renewable Energy
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Career Pathway at Madison College

Because renewable energy is growing
so fast, there are great opportunities
for rapid promotion and career

advancement

‘-IIIIIIIIII’

»

High School
Opporiunities
Start on your path while

still in High School with
dual enrollment options.

Credit for Prior
Learning

Transfer in, experiential
credit, challenge exams.

"I EEEEEEENEEEY

‘apemnnnmmmnt

Renewable Energy
Local Certificate—9 credits

Program Information

Bachelor’'s Degree
4-Year Transfer Options

Continved Education

e Hecftrical Engineering Technology
e Architectural Technology

e Small Business Enfrepreneurship

Apprenticeship
e Fecftrician Apprentice (ABC)

. v

Continved Education
e Consfruction & Remodeling

e Flectronic Service Technician

e Industrial Maintenance Mechanic

Apprenticeship
e Flecirician Apprentice (ABC)

\,
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Upper-Level
Employment

Example Job Titles:

¢ Photovoltaic Electrical
Installer/Operator

¢ Photovoltaic System
Designer

¢ Electrician/Confractor

¢ Solar Sales

Average Industry Wages:
$21.74-$48.83 per hour

\,

Mid-Level
Employment

Example Job Titles:

¢ Photovoltaic Installer/
Operator

¢ Solar Maintenance
Technician

Average Industry Wages:
$14.36-$23.40 per hour

EXPERIENCE

Entry-Level
Employment

Example Job Titles
¢ Solar Installation Helper

Average Industry Wages:
$9.60-3$17.11 per hour

Career Pathways
Real world smart.




Madison College "Solar Yard" (Photo: Ken Walz)




Monitoring of systems, PV arrays at other campuses
Including Madison South Campus, Reedsburg, Watertown,
Fort Atkinson




CREATE workshops for Teachers
https.//createenergy.org/renewable-energy-workshops/

STEM Educator Virtual Solar Institute- April 2023
STEM Educator Solar Institute July 11 — 13 in Madison
Both have stipends and funding for materials

New Energy Storage workshop


https://createenergy.org/renewable-energy-workshops/

CREATE Resources

https://createenergy.org/teaching-materials/

Student lessons and instructor materials

Select a category to view lesson plans in a specific Renewable Energy topic.

Energy Energy I _
Fundamentals Mag%%?;g;t & Solar PV Bioenergy SCADA



https://createenergy.org/teaching-materials/

Dual Credit Class — Introduct

1 semester, 0.5 physical science credit
Best if students have taken (or concurrent) chemistry
3 Madison College cr, count toward renewable certificate

One class so far, 17 students



Course Topics

Energy and Thermodynamics  Wind Energy

Fossil Fuels Solar Photovoltaics
Biomass and Biogas Concentrated Solar Power
Biofuels Geothermal

Solar Thermal Energy Storage

Electricity & Electromagnetism Energy Management /Energy

water nexus
Hydropower

Energy Economics and Policy



Two semesters

Energy fundamentals first semester
Renewable Energy second semester (dual credit)

Faculty requirements



Thank you for
your attention!

Questions?




Link to Reedsburg online display and south campus

https.//pubdisplay.alsoenergypreview.com/kiosk/180143985
095366287?dashkey=2a5669734a65472f4542513d3d&tag=8
122124

South:

https://eland.solarlog-
web.net/dashboard/?username=545024073&password=4bf
8e43287d439f7bb24daa9e2dc0627&tiles=Yield%7Ctrue,Gra
fick7Ctrue,Balance%7Ctrue,Plant%7Ctrue,Env%7Ctrue,Weat
her%7/7Ctrue,Overview%/7Ctrue



https://pubdisplay.alsoenergypreview.com/kiosk/18014398509536628?dashkey=2a5669734a65472f4542513d3d&tag=8122124
https://eland.solarlog-web.net/dashboard/?username=545024073&password=4bf8e43287d439f7bb24daa9e2dc0627&tiles=Yield%7Ctrue,Grafic%7Ctrue,Balance%7Ctrue,Plant%7Ctrue,Env%7Ctrue,Weather%7Ctrue,Overview%7Ctrue
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