July 26, 2022

State of New Hampshire

Electricians Licensing Board

Office of Professional Licensure and Certification
7 Eagle Square

Concord, NH 03301

To the Board,

We are submitting this letter as a request to be approved as an Electrical Apprenticeship training
facility. Granite State Trade School was established in 2006 and has successfully training countless
plumbing, gas-fitting and HVAC technicians in the trades. We now have some knowledgeable licensed
electricians that wish to teach electrical apprentices. We will be using Mike Holts electrical training
curriculum for all course materials. Mike Holts program is inclusive of power point presentations,
electrical code books, code reference manuals, grounding and bonding textbook, etc. Mike Holts
curriculum is the most up to date and comprehensive training materials available.

I am enclosing copies of the certificates to be awarded at the completion of each course year with all
the required information as well as the CV's of the licensed electricians to providing the instruction.
Classroom instruction will consist of two semesters each year beginning in the fall and again in the
spring consisting of 75 hours each for a total of 150 hours per year and a total of 600 hours over the four
year program. Courses will meet weekly for a total of 5 hours each week on select nights and may
include some full day lab sessions {(at the discretion of the instructor).

GSTS is not seeking to become a testing entity but will incorporate quizzes and practice exams within
the course presentation to evaluate the students progress. All testing materials are maintained in a
secure location with limited access within the director's office.

I believe we have included all of the requirements of Part 307 Criteria for Approval of Training
Programs. Should you require any additional information please contact me at 603-895-4444 or my
email address: jim@granitestatetradeschool.com.

Sincerely,
CBM @1

James R Fusco - Director
Granite State Trade School

Cc/file

Granite State Trade School
42 Old Manchester Road
Raymond, NH 03077
Phone 603-895-4444 - Fax 603-895-3444






State of New Hampshire

OFFICE OF PROFESSIONAL LICENSURE AND CERTIFICATION

DIVISION OF LICENSING AND BOARD ADMINISTRATION
7 Eagle Square, Concord, NH 03301

Phone: 603-271-2152
Provider Number Assigned:

REQUEST FOR FOUR YEAR APPRENTICE SCHOOLING
EDUCATION APPROVAL

Previder’s Namg: 7 Date:
v(lg‘,if:asmérg-mm \eaod Sz_v\pot-« ate N\ 20\ 2o

Responsible Licensee’s Name:

Address:
SOU Mapedosme s Ragamun MY 03077
Streer ' City 1 State Zip Code
E-Mail: (‘_ Phc&% -
won @4 cantde Statetesraschoon. con~ B -e205- 4y
hl!ype of Provider: I%ducationa] Facility [] Company [] Individual
Type of Facility: [\ School (] Meeting Room [[] Computer
Type of Course: M Virtual [g’ Evening [[] Weekend [/l Online
Provider’s or Responsible Licensee’s License #: Phone:
11465 GO3- BAS— 4y

Locatiop of C :
* ;qﬂggiﬁsﬁ N‘J\ @ \/\Q*DQL_ Cuqs._:_g,

For all Submissions Please Include:

M The provider’s resume(s). {This includes all providers’ instructing the course).
A copy of the provider’s electrician license(s). (This includes all providers’ instructing the course).
If not licensed in NH, a certified letter from the licensing agency verifying that the provider has a
valid license in good standing.
% A course outline (Must follow the current NH Apprentice Training Curriculum)
Class Size- No more than 25 Students on Virtual Classrooms*
A certificate that includes the flowing:
» Provider’s School Name;
» School Owners Name;
» Name and apprentice number of the apprentice completing the course;
» Date of completion;
,» Number of hours provided in course; By School Yeari.e.: Year 1, Year 2

m I grant the Board permission to visit the program site for the purpose of assessing compliance
with the Board’s requirements for approval of licensing courses.

Signature/: \w Q_\ti}m_

PLEASEO ﬁE MAXIMUM CLASS SIZE 1S 25 STUDENTS IN A VIRTUAL CLASSROOM

*plus no more than 2 students attending to make up absences.

RevSi20 Christine Horne 603-271-0607
Christine.horne@ople.nh.gov




PHILLIP TAHENY IlI

FARMINGTON, NH 03835 603.508.7913 OWENMACHINE@GMAIL.COM

PROFESSIONAL Dependable electrician bringing top-notch service, planning, and
leadership skills gained during 7 years in the business. Competent in

SUMMARY . p sullls gainee curing 7 ye . S
independently organizing installation and repair plans. Expert in
servicing electrical distribution, generation, and control systems.

SK".LS s  Reading Blueprints e  Work Site Safety
*  Motor replacement e State and Local Codes
¢  Technical Troubleshooting e (OSHA Standards
¢ Documenting Problems e Hazard Mitigation
s Testing Connections *  Wiring Diagrams
¢  Record Keeping ¢ Effective Communication
*  Performing Maintenance *  Construction Management
e  Electrical Schematics
WORK HISTORY April 2021 - Current

Building Control System Technician | University of New Hampshire | Durham

¢  Ensure continuity of critical services
Complete thorough inspections of supporting control systems to assess
integrity and locate potential faults

e  Consulted with clients to troubleshoot malfunctions and identify root causes,
completing speedy repairs to return to full operation

March 2016 — April 2021
Electrical Forman | Basix Automation Integrators | Dover NH

* Planned, assigned, scheduled, and supervised work of electricians and other
assisting personnel

¢ Developed training methods far new electricians to align with company
policies

s (versaw installation, maintenance, and repair of electrical systems, fixtures,
and appliances

¢ Worked on various residential, commercial and industrial project to rough,
rehabilitate, and maintain electrical systems

e  Prioritized and distributed work assignments, selecting employees by
strength in skills required for each task

¢ Managed performance evaluation and scheduling of electrical team
members

CERTIFICATIONS ¢ Llicensed journeyman electrician — 17965)
¢ OSHA 10-700328080
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Appendix A

WORK PROCESS SCHEDULE
OCCUPATION TITLE: Electrician, Maintenance

O*NET-SOC CODE: 47-2111.00 RAPIDS CODE: 0643

This schedule is attached to and a part of these Standards for the above identified occupation.

1.

APPRENTICESHIP APPROACH
& Time-based L1 Competency-based [J  Hybrid

TERM OF APPRENTICESHIP

The term of the apprenticeship is 4 years with an OJL attainment of 8,000 hours,
supplemented by the minimum required 144 hours of related instruction per year.

RATIO OF APPRENTICES TO JOURNEYWORKERS
The apprentice to journeyworker ratio is: 1 Apprentice(s) to 1 Journeyworker(s).

APPRENTICE WAGE SCHEDULE

Apprentices shall be paid a progressively increasing schedule of wages based on either a

percentage or a dollar amount of the current hourly journeyworker wage rate, which is:
$24.00.

15t 1,000 hours = $16.00 5t 1,000 hours = $20.00

2" 1,000 hours = $17.00 6th 1,000 hours = $21.00

34 1,000 hours = $18.00 7t 1,000 hours = $22.00

4t 1,000 hours = $19.00 8t 1,000 hours = $23.00
PROBATIONARY PERIOD

Every applicant selected for apprenticeship will serve a probationary period of 2000 hours.

SELECTION PROCEDURES

Please enter selection procedures for each occupation for which sponsor intends to

train apprentices:

Selection is based on Application, Resume and Interview.

Page |A-2



WORK PROCESS SCHEDULE
Electrician, Maintenance

O*NET-SOC CODE: 47-2111.00 RAPIDS CODE: 0643
Description: Install, maintain, and repair electrical wiring, equipment, and fixtures. Ensure that work
is in accordance with relevant codes. May install or service street lights, intercom systems, or
electrical control systems

On-The-Job Training: Apprentices will receive training in the various work experiences listed below.
The order in which this training is given will be determined by the flow of work on the job and will
not necessarily be in the order listed. The times allotted to these various processes are the estimated
times which the average apprentice will require to learn each phase of the trade. They are intended
only as a guide to indicate the quality of the training being provided and the ability of the apprentice
to absorb this training in an average amount of time. The total term of apprenticeship is indicated
below.

Approximate Hours

A Electrical Measuring INSLIUMENTS ........c.ccoecieriiieceee et s et mt e mee e n e s s e eensaneane 300
B Transformers, StOrage MASLEIIRS, BEC. .vovviveerreerrierresreseeeseseesseesnesteeseeeeeessessssssaessseasesssesans 300
C EIECERICAl WITING ettt ere et e n e s bas e m s b sbesneabasssatsneon 1,500
D Rebuild and repair electrical @QUIPMENL ..o e sesre st e st st eseenanas 1,200
D.C. motors and generators, A.C. motors, generators and rectifiers, solenoids

E. Construction and installation of conduit and pipe, machines and equipment, light and

POWET QISEIDULION....ceitiir et sae e saesae s s msas s ts s s st snassasbaene 1,200
F. General bulding MaiNteNANCE: ..ot er e s s aeas o 1,000

D.C. motors and generators, A.C. motors, generators and rectifiers, solenoids

Substations (Secondary circuits), light and power circuits elevators, cranes, hoists,
etc,

G. General machine and equipment MaINTENANCE: ........cccvvvvecivreeceeciieier s s e 1,200

Control systems, venting, induction heating, machine tools, welding equipment,
electrical equipment

H. Electronic equipment and CONETOIS: ........coovririieiirrerrreese et esieeet e r e cee e e seesenssenees 800
Construction and installation, troubleshooting and repair

. MISCRIIBNEOUS ...ttt ietcsaate s srres s e eaassessasneaasnssensesenseensaneessseesssssesireessares 500




RELATED INSTRUCTION OUTLINE

Electrician, Maintenance

O*NET-SOC CODE: 47-2111.00 RAPIDS CODE: 0643

Related instruction - This instruction shall include, but not be limited to:

The following related training outline identifies subject matter that must be mastered by the
apprentice in order to successfully complete the program. NOTE: 144 hours of related instruction

are required for each apprentice for each year.
RTI Provider: Mike Holt Enterprises

Course

Orientation

Construction Safety

Digital Multimeters

Electrical Fundamentals

AC Fundamentals

National Electrical Code—General

National Electrical Code—Wiring and Protection
National Electrical Code—Wiring Methods and Materials
National Electrical Code—Equipment for General Use
National Electrical Code—Special Occupancies
National Electrical Code—Special Equipment

24

National Electrical Code—Special Conditions and Communications Systems 12

Bonding and Grounding

Motor Controls

Power Quality

Electrical Estimating

Leadership Training

National Electrical Code-—Math and Calculations
Journeyman Practice Exams

Labs

27
27
12
18
9

75
18
57

TOTAL MINIMUM HOURS 624

Page |A-4




Mike Holt's

ELECTRIGAL
APPRENTIGESHIP
PROGRAM

Based on the 2020 NEC




ABOUT MIKE HOLT ENTERPRISES

. N Mike's passion for the electrical industry and for educating others on the National Electrical
. _*—‘ Code® began in 1972 while studying for a local electrical exam. His inability to find material
"~ that was well-written or properly illustrated gave him the idea to start a school that would be
\y devoted to electrical training.

In 1975 Mike Holt Enterprises was created with very clear principles of making electrical
training more effective, and providing books that were straightforward and easy to
understand. This desire to create books to help electricians pass exams grew into the

nation's largest “Electrical-Only” publisher that specializes in books, videos, online training,
school curriculum, and seminars—changing the way the NEC™ and electrical training is taught.

Forty years later, these standards continue to guide us. Qur products are designed for student success:

« Easy to Understand. Our text simplifies difficult technical topics and includes clear, step-by-step, detailed
explanations.

+ Visual. We include full-color, detailed, instructional graphics that help students visualize what's being taught.

« Effective. Our Instructor Resources are designed to save teachers time and give them tools to be more
successfui in reaching their students.

Our primary goal as a company is to change the lives of electrical professionals through our products. We
genuinely care about helping our instructors and schools prepare the next generation of electrical professionals
with the skills and knowledge they need to succeed. We're here to help you every step of the way and encourage
you to contact us, so we can be a part of your success.

COPYRIGHT ® 2020 Charles M.chael Holt

Produced and Printed in the USA
December 2020
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TABLE OF CONTENTS
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ABOUT THIS PROGRAM

Mike Holt's Electrical Apprenticeship Program, Based on the 2020 NEC* has been developed with the goal of providing the knowl-
edge required to become a competent journeyman electrician. The training resources used throughout this program have been
selected to provide the most comprehensive education possible. Supplemented with Mike's instructional support material (such
as presentations, videos, and practice exams), the program is tailored to meet the needs of different types of learners.

THE SCOPE OF THIS PROGRAM

This program is organized into separate study sessions that are designed to deliver a logical flow of the material and adaptable to
any personal or institutional calendar. Whether your course delivery is one, two, or even five days per week, this lesson plan can
accommodate your schedule.

From day one, and maintained throughout the program, strong emphasis is placed on safe work practices. The program covers
the National Electrical Code® and Safety in a manner relevant to today's apprentices, preparing them for their journeyman’s exam
and the job site.

Level 1—The first level begins with the study of some of 0SHA's construction safety rules and introduces apprentices to the
principies associated with electricity, electrical theory, and the basics of electrical systems. These basic funda-
mentals are necessary in understanding complex MEC requirements covered throughout the pregram. Digital
multimeter principles will also be covered. In the latter part of the level students will be introduced to, and begin
utilizing, the Nationaf Electrical Code

Level 2—This level continues the study of OSHA's construction safety rules and then focuses on the first three chapters of
the Mational Efectrical Code . Some equipment specific to alternating current will be introduced. Residential and
commercial wiring methods and practices will also be covered in depth during this training level.

Level 3—This training level covers additional OSHA construction safety rules and Chapter 4 of the MEC, then focuses
on common industrial applications, methods, and requirements. While motors and controls are the major focus
area, hazardous focations, special applications, and Solar (PV) Photovoltaic and Energy Storage Systems are also
introduced.

Level 4—This final level of the program covers advanced Code calculations in great detail. Electrical estimating is discussed
in the first part of the level as well as a review of electrical theory and motor controls. Additional OSHA construc-
tion safety rules will be covered as well.

HOW TO USE THIS PROGRAM

This lesson plan considers that not alf individuals and institutions operate on the same calendar schedule and is organized into
time flexible sessions and should be used as a guide for personal or ¢lass scheduling. This flexibility is intended to help guide

2020 Efectrical Apprenticeship Program Vv www.MikeHolt.com | 888.NEC.CODE



About This Program

both classroom instructors and self-paced online learners, successfully through this course regardless of individual calendars.
References to PowerPoint® and video presentations for classroom instruction are included along with the references to online
presentations in the Capacitor®.

Each individual and each class is unique. As such the flow of this course will vary accordingly. Some parts of this course will move
more quickly than the time suggested while other parts may require all of the time allotted. It's important to remember that this
plan is flexible, and that time overlap is expected and will help to balance out individual learing pace ensuring that all course
outcomes and objectives are met. Please make notes during the semester and provide us with your feedback so we can make this
schedule better each year. Instructor led course quizzes and or assessments are at the instructor's discretion or as mandated by
individual institution requirements.

We all learn differently, and the same methads of presentation and study don't necessarily bring the same results for each indi-
vidual. Instructors should be aware of the differences in learning styles as you present this material to the class. Some students
learn better visually and need to see diagrams and illustrations. Others learn from audible input such as lectures and class group
discussions,

Hands-on learning is an important component of education, and most of it will be done on the job-site rather than in the classroom.
However, when it's feasible, do bring equipment and material in to show the class. Just a little “show and tell” of components that
your students haven't yet used, like control pushbuttons or AFCI breakers, can help add understanding to a lesson. When possible,
iry to supplement classroom instruction with field trips to view live construction projects showcasing the material being studied.

We recommend the lesson material be presented in the form of lecture and include visual aids when possible. PowerPoint® and
video presentations using a large screen can be very beneficial, but it's understood that this type of equipment isn't always avail-
able, In some cases, what is available, may limit the presentation to the use of student books and whiteboards.

It's crucial that online (Capacitor®) self-paced or asynchronous learners take advantage and make use of all included presenta-
tions, videos, and extraneous finks as part of their learning experience to enhance comprehension and reinforce retention of the
material being presented.

Instructors should involve the students as much as possible. An example is how you would handle the questions that are assigned
in the books: after completing the questions, have the students take turns reading the question and their answers so they're
involved in the process. Don't just read the answers to your students and don’t just post them. Do what you can 1o interact with
your students in discussion and allow their input. Another example is to try and incorporate what your students might already be
doing in the field and spend some time involving everyone in the discussion.

Answer questions honestly, and don't be afraid to tell your students if you don't know an answer. Of course, do take time t¢ look it
up—explain that you can't always know all the answers, but that you're there to help them in the learning process. Make sure your
students understand their responsibility in the learning process—they need to do their part by reading and studying the information
in their textbooks and participating in discussions. Let them know that learning is a life-long process, and there are always new
things to fearn in the electrical field.

You'll be successful as an instructor if you remember that we all started here and empathize with your students by providing
encouragement and reassurance while they strive 1o achieve their personal goals and develop a respect for the electrical profes-
sion and a love for learning essential to a successful career in our ever changing industry.

2020 Electrical Apprenticeship Program vi www.MikeHolt.com | 888.NEC.CODE



LEVEL 1 OUTLINE

LEVEL 1 OBJECTIVES

Upon the completion of Level 1, students will possess the knowledge necessary to safely and proficiently perform the job duties
and responsibilities expected of a first-year apprentice.

= They'll have built a foundation of knowledge about construction safely, electrical safety, and electrical theory that's
necessary to understand the National Electrical Code (NEC).

» They'llbe introduced to the Code rules that are related to general wiring requirements, outlet box sizing, raceway sizing,
and bonding and grounding.

* In addition, they’ll learn how a multimeter is used in the field and receive a multimeter competency certification.

LEVEL 1 RESOURCES

Mike Holt's Apprenticeship Training Program is designed to use textbooks, PowerPaint™ presentations, videos, labs/activities,
review questions, and exams designed to enhance learning, comprehensicen, and retention of the material presented.

Videos

The instruction package includes videos that can played along with the textbooek(s) {or viewed in their entirety) to provide a prac-
tical viewpoint of the material being (or to be) covered. If something isn't understood or misinterpreted, stop, go back, and play
that section again until the topic being discussed is clear.

Mike and a panel of industry experts are featured on these videos. They carefully examine the topics in a way that’s both educa-
tional and entertaining. You'll hear stories, discussions, and opinions that aren't covered in the textbocks thereby making them an
invaluable practical source of information.

PowerPoint® Presentations

Also included in this instruction package are PowerPoint™ presentations containing hundreds of slides that are synchronized with
the textbook(s). These presentations are sorted by ingividual article or unit resulting in much smaller, less cumbersome files and
make it easier to follow along side-by-side with the textbook.

2020 Electrical Apprenticeship Program vii www.MikeHolt.com | 888.NEC.CODE



Level 1 Gutline

Labs/Activities

One of the most enjoyable parts of learning is getting your hands on mechanical parts such as meters, wire, magnets, coils, light
bulbs, switches, fuses, circuit breakers, receptacles, GFCls, AFCls, and basically anything that can be broken!

We strongly suggest you find or create [abs that match the topic being studied as a hands-on experience to help students understand
the material being covered. Seeing a mechanical concept in action makes it easier to understand the lesson being taught.

Testing

Testing, assessments, and exams are an important aspect of the learning process. Studies have shown that regardless of the
result, students who are required to mentally recalt a subject on a test are more likely 1o remember the content than those who
didn’t have this opportunity. Our program includes different options for testing including, textbook review questions and exams.
(Online quizzes and exams are available in the blended and online programs.)

Textbook Testing. Our textbooks contain tests that have been designed to reinforce the learning process when the Online Testing
Tools aren’t used. We encourage you to have your studenis complete the textbook tests before taking the online tests to further
reinforce their learning process.

Online Testing. Our online testing program has been specifically designed to allow you to take advantage of today’s blended or
seff-paced asynchronous learning environments to reinforce the material that's been covered.

Books

You'll be using the following books and we suggest you take a few moments to review the layout of each. Pay attention to the table
of contents, the layout of the units and chapters, and the review questions.

P OSHA Consiruction Safely Training Handbook, 6th Edition B Mike Holt's Apprenticeship Supplement Levef 1
J.J. Keller & Associates Mike Holt Enterprises
ISBN 978-1-60287-891-4, 2010 ISBN 978-1-950431-25-0, 2020
P Mike Holt's Basic Electrical Theory, 3rd Edition B National Electrical Code, 2020 Edition
Mike Holt Enterprises National Fire Protection Association
ISBN 978-1-932685-39-8, 2011 ISBN 978-145592297-0, 2019

& Digital Multimeler Principles, 4th Edition
American Technical Publishers
ISBN 978-0-8269-1506-1, 2010

F 1 Tialtal i HFPA 70
I E#%RIGAL - R S e :u'-‘_:t‘l:&c:]sur :L\hnn.l
I EORY 3 et e = ectnca

Code
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Level 1 Qutline

LEVEL 1 LESSON PLAN—AT A GLANCE

Introduction | Qrientation | Tools | Safety
1 Electrical hazards and safe working practices 1 Electrical Fundamentals-Unit 5
0SHA Construction Safety Electromagnetism
Etectrical Safety and PPE
9 0SHA Construction Safety 9 Elecirical Fundamentals-Unit 6
Falls | Ladders and Stairs | Scaffolds Uses of Electromagnelism
3 Electrical Fundamentals-Unit 1 3 Electrical Fundamentals-Unit 7
Matter The Hectrical Circuit
4 Electrical Fundamentals-Unit 2 4 Electrical Fundamentals-Unit 8
Electron Theory Math
Electrical Fundamentals-Unit 3 Electrical Fundamentals-Unit 9
5 . 5 .
Magnetism Electrical Formuias
Electrical Fundamentals-Unit 4 Electrical Fundamentals- Unit 10
6 - 6 o
Eectricity Series Circuits
7 Digital Multimeter Principles 7 Electrical Fundamentals-Unit 11
Chapters 1 through 4 Paraltel Circuits
8 Digital Multimeter Principles 8 Electrical Fundamentals-Unit 12
Chapters 5 through 9 Series-Paralle! Circuits
9 Digital Multimeter Principles 9 Electrical Fundamentals-Unit 13
Chapter 10 Multiwire Circuits
10 Digital Muitimeter Principles 10 Lab/Activity
Review and Competency Test Instructor/Institution Choice
. Flex Training
L Quirter 9 Review 11 Instructor/institution Choice
12 Quarter 1 Exam 12 Quarter 2 Review
Lah/Activity
13 34-way switching 13 Quarter 2 Exam

2020 Electrical Apprenticeship Program I www MikeHolt.com | 888.NEC.CODE




Level 1 Qutline

LEVEL 1 LESSON PLAN—AT A GLANCE

Session Quarter 3 Session Quarter 4

i Electrical Fundamentals-Unit 14 3 Introduction to the NEC
The Electrical System How to Use the NEC (Video)

9 Electrical Fundamentals-Unit 15 9 Apprenticeship Supplement
Protection Devices Articles 90 and 100

3 Electrical Fundamentals-Unit 16 3 Apprenticeship Supplement
Alternating Current Article 110

4 Electrical Fundamentals-Unit 17 4 AC/DC Fundamentals
Capacitance Review

5 Electrical Fundamentals-Unit 18 5 Apprenticeship Suppltement
Inductance Grounding and Bonding

6 Electrical Fundamentals-Unit 19 6 Apprenticeship Supplement
Power factor and Efficiency Grounding and Bonding

7 Electrical Fundamentals-Unit 20 7 Apprenticeship Supplement
Molors Grounding and Bonding

8 Electrical Fundamentals-Unit 21 3 Lab/Activity
Generators Conductor Ampacity

9 Electrica Fundamentals-Unit 22 9 Lab/Activity
Transformers Conductor Ampacity

10 Lab/Ac't ity 10 (uarter 4 Review
Box Fill

Lab/Activity

11 Box Fill 1" Quarter 4 Examn

12 Quarter 3 Review 12 Level 1 Review

13 Quarter 3 Exam 13 Level 1 Final Exam
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ABOUT MIKE HOLT ENTERPRISES

: Mike's passion for the electrical industry and for educating others on the National Electrical

@ £  Code® began in 1972 while studying for a local electrical exam. His inability to find material
% that was well-written or properly illustrated gave him the idea to start a school that would be
h\ devoted to electrical training.

In 1975 Mike Holt Enterprises was created with very clear principles of making electrical
training more effective, and providing books that were straightforward and easy to
understand. This desire to create books to help electricians pass exams grew into the

nation's largest “Electrical-Only” publisher that specializes in books, videos, online training,
school curriculum, and seminars—changing the way the NEC® and electrical training is taught.

Farty years later, these standards continue to guide us. Our products are designed for student success:

+ Easy to Understand. Our text simplifies difficult technical topics and includes clear, step-by-step, detailed
explanations.

+ Visual. We include full-color, detailed, instructional graphics that help students visualize what's being taught.

« Effective. Our Instructor Resources are designed to save teachers time and give them tools to be more
successful in reaching their students.

Our primary goal as a company is to change the lives of electrical professionals through our products. We
genuinely care about helping our instructors and schools prepare the next generation of electrical professionals
with the skills and knowledge they need to succeed. We re here to help you every step of the way and encourage
you to contact us, so we can be a part of your success.
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ABOUT THIS PROGRAM

Mike Holt's Electrical Apprenticeship Program, Based on the 2020 NEC™ has been developed with the goal of providing the knowl-
edge required to hecome a competent journeyman electrician. The training resources used throughout this program have been
selected to provide the most comprehensive education possible. Supplemented with Mike’s instructional support material (such
as presentations, videos, and practice exams), the program is tailored to meet the needs of different types of learners.

THE SCOPE OF THIS PROGRAM

This program is organized into separate study sessions that are designed to deliver a logical flow of the material and adaptable to
any personal or institutional calendar. Whether your course delivery is one, two, or even five days per week, this lesson plan can
accommodate your schedule.

From day one, and maintained throughout the program, strong emphasis is placed on safe work practices. The program covers
the National Electrical Code™ and Safety in a manner relevant to today’s apprentices, preparing them for their journeyman’s exam
and the job site.

Level 1-The first level begins with the study of some of 0SHA’s construction safety rules and introduces apprentices to the
principles associated with electricity, electrical theory, and the basics of electrical systems. These basic funda-
mentals are necessary in understanding complex NEC requirements covered throughout the program. Digital
multimeter principles will also be covered. In the latter part of the level students will be introduced to, and begin
utilizing, the Nationaf Efectrical Code .

Leved 2—This level continues the study of OSHA’s construction safety rules and then focuses on the first three chapters of
the National Electrical Code . Some equipment specific to alternating curvent will be introduced. Residential and
commercial wiring methods and practices will also be covered in depth during this training level.

Level 3—This training level covers additional OSHA construction safety rules and Chapter 4 of the NEC, then focuses
on common industrial applications, methods, and requirements. While motars and controls are the major focus
area, hazardous locations, special applications, and Solar (PV) Photovoitaic and Energy Storage Systems are also
introduced.

Level 4—This final leve!l of the program covers advanced Code calculations in great detail. Electrical estimating is discussed
in the first part of the level as well as a review of electrical theory and motor controls. Additional OSHA construc-
tion safety rules will be covered as well,

HOW TO USE THIS PROGRAM

This lesson plan considers that not all individuals and institutions operate on the same calendar schedule and is organized into
time-flexible sessions and should be used as a guide for persenal or class scheduling. This flexibility is intended to help guide
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About This Program

both classroom instructors and self-paced online learners, successfully through this course regardless of individual calendars.
References to PowerPoint® and video presentations for classroom instruction are included afong with the references t¢ online
presentations in the Capacitor®,

Each individual and each class is unique. As such the flow of this course will vary accordingly. Some parts of this course will move
more quickly than the time suggested while other parts may require all of the time allotted. It's important to remember that this
plan is flexible, and that time overlap is expected and wilt help to balance out individual learning pace ensuring that all course
outcomes and objectives are met. Please make notes during the semester and provide us with your feedback so we can make this
schedule better each year. Instructor led course quizzes and or assessments are al the instructor’s discretion or as mandated by
individual institution requirements.

We all learn differently, and the same methods of presentation and study don't necessarily bring the same results for each indi-
vidual. Instructors should be aware of the differences in learning styles as you present this material to the class. Some students
learn better visually and need to see diagrams and illustrations. Others learn from audible input such as lectures and class group
discussions.

Hands-on learning is an important component of education, and most of it will be done on the job-site rather than in the classroom.
However, when it's feasible, do bring equipment and material in to show the class. Just a little “show and tell” of components that
your students haven't yet used, like control pushbuttons or AFCI breakers, can help add understanding to a lesson. When possible,
try to supplement classroom instruction with field trips to view live construction projects showcasing the material being studied.

We recommend the lesson material be presented in the form of lecture and include visual aids when possible. PowerPoint™ and
video presentations using a large screen can be very beneficial, but it's understoed that this type of equipment isn't always avail-
able. In some cases, what is available, may fimit the presentation to the use of student books and whiteboards.

it's crucial that online (Capacitor®) self-paced or asynchronous learners take advantage and make use of all included presenta-
tions, videos, and extraneous links as parl of their learning experience to enhance comprehension and reinforce retention of the
material being presented.

Instructors should involve the students as much as possible. An example is how you would handle the questions that are assigned
in the books: after completing the questions, have the students take turns reading the question and their answers so they're
involved in the process. Don't just read the answers to your students and don't just post them. Do what you can to interact with
your students in discussion and allow their input. Another example is to try and incorporate what your students might already be
doing in the field and spend some time involving everyone in the discussion.

Answer questions honestly, and don’t be afraid to tell your students if you don't know an answer. Of course, do take time to look it
up—explain that you can’t always know all the answers, but that you're there to help them in the learning process. Make sure your
students understand their responsibility in the learning process—they need to do their part by reading and studying the information
in their textbooks and participating in discussions. Let them know that learning is a life-long process, and there are always new
things to learn in the electrical field.

You'll be successful as an instructor if you remember that we all started here and empathize with your students by providing
encouragement and reassurance while they strive to achieve their personal goals and develop a respect for the electrical profes-
sion and a love for learning essential to a successful career in our ever ¢changing industry.
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LEVEL 2 QUTLINE

LEVEL 2 OBJECTIVES

Upon the completion of Level 2, students will possess the knowledge necessary to safely and proficiently perform the job duties
and responsibilities expected of a second-year apprentice. The student will develop a further knowledge of construction safety,
electrical safety, and chapters one through three of the Mational Electrical Code.

As the student studies rules in the firsl three chapters of the NEC a grealer understanding of the purpose of the Code's general
wiring methods, materials, and different types of protection along with developing a deeper understanding of residential and
commercial wiring systems will be developed.

LEVEL 2 RESOURCES

Mike Holt's Apprenticeship Training Program is designed to use textbooks, PowerPeint” presentations, videos, labs/activities,
review questions, and exams designed to enhance learning, comprehension, and retention of the material presented.

Videos

The instruction package includes videos that can played along with the textbook({s) {(or viewed in their entirety) to provide a prac-
tical viewpoint of the material being (or to be) covered. If something isn't understood or misinterpreted, stop, ge back, and play
that section again until the topic being discussed is clear.

Mike and a panel of industry experts are featured on these videos. They carefully examine the topics in a way that's both educa-
tional and entertaining. You'll hear stories, discussions, and opinions that aren't covered in the textbooks thereby making them an
invaluable practical source of information.

PowerPoint® Presentations

Also included in this instruction package are PowerPoint™ presentations containing hundreds of slides that are synchronized with
the textbook(s). These presentations are sorted by individual article or unit resulting in much smaller, less cumbersome files and
make it easier to follow along side-by-side with the textbook.
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Level 2 Outline

Labs/Activities

One of the most enjoyable parts of learning is getting your hands on mechanical parts such as, meters, wire, magnets, coils, light
bulbs, switches, fuses, circuit breakers, receptacles, GFCIs, AFCls, and basically anything that can be broken!

We strongly suggest you find or create labs that match the topic being studied as a hands-on experience to help students understand
the material being covered. Seeing a mechanical concept in action makes it easier to understand the lesson being taught.

Testing

Testingis an important aspect of the learning process. Studies have shown that regardless of the result, students who are required
to mentally recali a subject on a test are more likely to remember the content than those who didn't have this epportunity. Qur
program includes different options for testing: online, textbook, and ExamView test banks.

Textbook Testing. Our textbooks contain tests that have been designed to reinforce the leaming process when the Online Testing
Tools aren’t used. We encourage you to have your students fill in the textbook tests before taking the online tests to further rein-
force their learning process.

Online Yesting. Our online testing program has been specifically designed to allow you 1o take advantage of today’s blended
learning environments to reinforce the materiat that’s been covered.

Books

You'll be using the following books or textbooks and we suggest you take a few moments to review the layout of each. Pay atten-
tion to the table of contents, the layout of the units/chapters, and the review questions.

P OSHA Construction Salety Training Handbook, 6th Edition

J.J. Keller & Associates,
[SBN 978-1-60287-891-4, 2010

B National Electrical Code, 2020 Edition
National Fire Protection Association
ISBN 978-145592297-0, 2019

P Mike Holt’s Understanding the National Electrical Code, Volume 1
Mike Holt Enterprises
ISBN 978-1-950431-07-6, 2020

2020 Electrical Apprenticeship Program
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Level 2 Qutline

LEVEL 2 LESSON PLAN—AT A GLANCE

Session Quarter 1 Session Quarter 2
Introduction | Orientation | Tools NEC—Article 215
1 1
Level 2 Feeders
OSHA Construction Safety NEC—Article 220 .
2 ) 2 Branch-Circuit, Feeder, and Service
Electrical Safely and PPE .
Calculations 1
0SHA Construction Safety NEC—Article 220
3 Confined Space, Emergency Response, and 3 Branch-Circuit, Feeder, and Service
Lockout/Tagout Calculations 2
4 NEC—Article 90 4 NEC—Article 225
Introduction Outside Branch Circtiits and Feeders
NEC—Article 100 NEC—Article 230
5 - 5 .
Definitions Services 1
6 NEC—Article 110 6 NEC—Article 230
Requirements for Electrical installations 1 Services 2
7 NEC—Article 110 7 NEC—Article 240
Requirements for Electrical Instaliations 2 Overcurrent Protection 1
NEC—Article 200 "
8 Use and identification of Grounded [Neutral] 8 NEC—Article 240 )
Overcurrent Prolection 2
Conductors
9 NEC—Article 210 9 Apprenticeship Supplement-Article 250
Branch Circuits 1 Grounding and Bonding
10 NEC—Article 210 10 Lab
Branch Circuits 2 GFCI Devices
11 NEC—Article 210 11 Flex Day
Branch Circuits 3 School/Instructor Choice
12 Quarter 1 Review 12 Quarter 2 Review
13 Quarter 1 Exam 13 Quarter 2 Exam

2020 Electrical Apprenticeship Program
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Level 2 Qutline

LEVEL 2 LESSON PLAN—AT A GLANCE

Session Quarter 3 Session GQuarter 4
1 NEC—Article 242 i NEC—Articles 334, 336, and 338
Surge-Protective Devices {SPDs) Cables Types NM, NMC, TC, SE. and USE]
NEC—Article 300 R
2 General Requirements for Wiring Methods and 2 NEC—Articles 340, 342, and 348
. Cabile Type UF, Conduits Types IMC and FMC
Maferials 1
NEC—Article 300
3 Generall‘f:?:quirements for Wiring Methods and 3 NEC— Articles 350, 352, and 356
. J Conduits Types LFMC, PVC, and LFNC
Materials 2
4 NEC—Article 310 4 NEC—Articles 344 and 358
Conductors for General Wiring 1 Conduits Types AMC and EMT
5 NEC—Article 310 5 NEC—Articles 362 and 376
Conductors for General Wiring 2 Conduit Type ENT and Metal Wireways
NEC—Article 312 NEC—Articles 380, 386, and 392
B Cabinets, Cutout Boxes, and Meter Socket 6 Muliioutlet Assemblies, Surface Metal
Enclosures Raceways, and Cable Trays
NEC—Article 314 L
7 Outlet, Device, Pull, and Junction Boxes; 7 LZ‘L’;?.:V;:” din
Condit Bodies; and Hanahole Enclosures 1 B
NEC—Article 314 L,
8 Outlet, Device, Pull, and Junction Boxes; 8 L??Zﬁ":'[:;v'g"zn Caleulations
Conduit Bodies; and Handhole Enclosures 2 Yy oizing Larcuai
NEC—Articles 320 and 330 Flex Training
9 Armored Cable (Type AC) and Metal-Clad Cable 9 Institution, Instructor Choice
{Tyoe MC)
Lab/Activity .
L Voltage-Drop Calcuiations e LA
Flex Day
UL School/Instructar Choice h R NE
12 Quarter 3 Review 12 Level 2 Review
13 Quarter 3 Exam 13 Level 2 Final Exam
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ABOUT MIKE HOLT ENTERPRISES

Mike's passion for the electrical industry and for educating others on the National Electrical
Code™ began in 1972 while studying for a loca! electrical exam. His inability to find material
that was well-written or properly illustrated gave him the idea to start a school that would be
I\, devoted to electrical training.

; In 1975 Mike Holt Enterprises was created with very clear principles of making electrical
training more effective, and providing books that were straightforward and easy to
understand. This desire to create books 10 help electricians pass exams grew into the

nation's largest “Electrical-Only” publisher that specializes in books, videos, online training,
school curriculum, and seminars—changing the way the NEC® and electrical training is taught.

Forty years later, these standards continue to guide us. Our products are designed for student success:

+ Easy to Understand. Our text simplifies difficult technical topics and includes clear, step-by-step, detailed
explanations.

+ Visual. We include full-color, detailed, instructional graphics that help students visualize what's being taught.

+ Effective. Our Instructor Resources are designed to save teachers time and give them tools to be more
successful in reaching their students.

Our primary goal as a company is to change the lives of electrical professionals through our products. We
genuinely care about helping our instructors and schools prepare the next generation of electrical professionals
with the skills and knowledge they need to succeed. We're here to help you every step of the way and encourage
you to contact us, so we can be a part of your success.
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ABOUT THIS PROGRAM

Mike Holt’s Electrical Apprenticeship Program, Based on the 2020 NEC*® has been developed with the goal of providing the know!-
edge required to become a competent journeyman electrician. The training resources used throughout this program have been
selected to provide the most comprehensive education possible. Supplemented with Mike's instructional support material (such
as preseniations, videos, and practice exams), the program is tailored to meet the needs of different types of learners.

THE SCOPE OF THIS PROGRAM

This program is organized inlo separate study sessions that are designed to deliver a logical flow of the material and adaptable to
any personal or institutional calendar. Whether your course delivery is one, two, or even five days per week, this lesson plan can
accommodate your schedule.

From day one, and maintained throughout the program, strong emphasis is placed on safe work practices. The program covers
the National Electrical Code™ and Safety in a manner relevant to today's apprentices, preparing them for their journeyman's exam
and the job site.

Level 1—The first level begins with the study of some of OSHA's construction safety rules and introduces apprentices to the
principles associated with electricity, electrical theory, and the basics of electrical systems. These basic funda-
mentals are necessary in understanding complex NEC requirements covered throughout the program. Digital
multimeter principles will also be covered. in the latter part of the level students wiil be introduced to, and begin
utilizing, the National Electrical Code .

Level 2—This level continues the study of 0SHA's construction safety rules and then focuses on the first three chapters of
the National Electrical Code . Some equipment specific to alternating current will be introduced. Residential and
commercial wiring methods and practices will also be covered in depth during this training level.

Level 3—This training level covers additional OSHA construction safety rules and Chapter 4 of the NEC, then focuses
on common industriai applications, methods, and reguirements. While motors and controls are the major focus
area, hazardous locations, special applications, and Solar {PV) Photovoltaic and Energy Storage Systems are also
introduced.

Level 4—-This final level of the program covers advanced Code calculations in great detail. Electrical estimating is discussed
in the first part of the level as well as a review of electrical theory and motor controls. Additionat 0SHA construc-
tion safety rules will be covered as well,

HOW TO USE THIS PROGRAM

This lesson plan considers that not all individuals and institutions operate on the same calendar schedule and is organized into
time-flexible sessions and should be used as a guide for personal or class scheduling. This flexibility is intended to help guide
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About This Program .

hoth classroom instructors and self-paced online learners, successfully through this course regardiess of individual calendars.
References to PowerPoint® and video presentations for classroom instruction are included along with the references to online
presentations in the Capacitor®.

Each individual and each class is unigue. As such the flow of this course will vary accordingly. Some parts of this course will move
more quickly than the time suggested while other parts may require all of the time allotted. It's important to remember that this
plan is flexible, and that time overlap is expected and will help to balance out individual learning pace ensuring thal all course
outcomes and objectives are met. Please make notes during the semester and provide us with your feedback so we can make this
schedule better each year. Instructor led course quizzes and or assessments are at the instructor's discretion or as mandated by
individual institution requirements.

We all learn differently, and the same methods of presentation and study don't necessarily bring the same results for each indi-
vidual. Instructors should be aware of the differences in learning styles as you present this material to the class. Some students
learn better visually and need to see diagrams and illustrations. Others learn from audible input such as lectures and class group
discussions.

Hands-on learning is an important component of education, and most of it will be done on the job-site rather than in the classroom.
However, when it's feasible, do bring equipment and material in to show the class. Just a little “show and tell” of components that
your students haven't yet used, like control pushbuttons or AFCI breakers, ¢an help add understanding to a lesson. When possible,
try to supplerent classroom instruction with field trips to view live construction projects showcasing the material being studied.

We recommend the lesson material be presented in the form of lecture and include visual aids when possible. PowerPoint® and
video presentations using a large screen can be very bengficial, but it's understood that this type of equipment isn't always avail-
able. In some cases, what is available, may limit the presentation to the use of student books and whiteboards.

It's crucial that online (Capacitor®) self-paced or asynchronous learners take advantage and make use of all included presenta-
tions, videos, and extraneous links as part of their learning experience te enhance comprehension and reinforce retention of the
material being presented.

tnstructors should involve the students as much as possible. An example is how you would handle the questions that are assigned
in the books: after completing the questions, have the students take turns reading the question and their answers so they're
involved in the process. Don't just read the answers to your students and don't just post them. Do what you can to interact with
your students in discussion and allow their input. Another example is to try and incorporate what your students might already be
doing in the field and spend some time invalving everyone in the discussion.

Answer questions honestly, and don't be afraid to tell your students if you don’t know an answer. Of course, do take time to look it
up-explain that you can't always know all the answers, but that you're there to help them in the learning process. Make sure your
students understand their responsibiiity in the learning process—they need to do their part by reading and studying the information
in their textbooks and participating in discussions. Let them know that learning is a life-long process, and there are always new
things to fearn in the electrical field.

You'll be successful as an instructor if you remember that we all started here and empathize with your students by providing
encouragement and reassurance while they strive to achieve their personal goals and develop a respect for the electrical profes-
sion and a love for learning essential to a successful career in our ever changing industry.
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LEVEL 3 OUTLINE

LEVEL 3 OBJECTIVES

Upon the completion of Level 3, students will possess the knowledge necessary to safely and proficiently perform the job dulies
and responsibilities expected of a third-year apprentice. The student will continue building a foundation of knowledge about
construction safety, electricat safety, and the National Electrical Code.

LEVEL 3 RESOURCES

Mike Holt’s Apprenticeship Training Program is designed to use textbooks, PowerPoint™ presentations, videos, labs/activities,
review questions, and exams designed to enhance learning, comprehension, and retention of the material presented.

Videos

The instruction package includes videos that can played along with the textbook(s} {or viewed in their entirety) to provide a prac-
tical viewpoint of the material being {or 1o be} covered. If semething isn’t understood or misinterpreted, stop, go back, and play
that section again until the topic being discussed is clear.

Mike and a panel of industry experts are featured on these videos. They carefully examine the topics in a way that's both educa:
tional and entertaining. You'll hear stories, discussions, and opinions thal aren't covered in the textbooks thereby making them an
invaluable practical source of information.

PowerPoint® Presentations

Also included in this instruction package are PowerPoint® presentations containing hundreds of slides that are synchronized with
the textbook(s). These presentations are sorted by individual article or unit resulting in much smaller, less cumbersome files and
make it easier to follow along side-by-side with the textbook.

Labs/Activities

One of the most enjoyable parts of learning is getting your hands on mechanical parts such as, meters, wire, magnets, coils, light
bulbs, switches, fuses, circuit breakers, receptacles, GFCls, AFCls, and basically anything that can be broken!

We strongly suggest you find or create labs that match the topic being studied as a hands-on experience to help students understand
the material being taught. Seeing a mechanical concept in action makes it easier to understand the lesson being taught.
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Level 3 Qutline

Testing

Testing is animportant aspeci of the learning process. Studies have shown that regardless of the result, students who are required
to mentally recall a subject on a test are more likely to remember the content than those who didn't have this opportunity. Our
program includes different options for testing: online, textbook, and ExamView test banks.

Textbook Testing. Cur textbooks contain tests that have been designed to reinforce the learning process when the Cnline Testing
Tools aren't used. We encourage you o have your students fill in the textbook tests before taking the online tests to further rein-
force their learning process.

Online Testing. Our online testing program has been specifically designed to alfow you to take advantage of today's biended
learning environments to reinforce the material that’s been covered.

Books

You'll be using the following books or textbooks and we suggest you take a few moments to review the layout of each. Pay atien-
tion to the table of contents, the layout of the units and chapters, and the review questions.

B Mike Holt's Understanding the National Electrical Code, B Mike Holt's Understanding NEC Requirements for
Volume 1 Sofar Photovoltaic (PV) and Energy Sterage Systems
Mike Holt Enterprises Mike Holt Enterprises
ISBN 978-1-950431-07-6, 2020 ISBN 978-1-950431-05-2, 2020

P Mike Holt's Undersianding NEC Requirements for Bonding P Mike Holt's Understanding Basic Motor Controls
and Grounding Mike Hoft Enterprises
Mike Holt Enterprises ISBN 978-0-9992038-4-2, Revised Edition

ISBN 978-1-950431-03-8, 2020
W National Electrical Code, 2020 Edition

B Mike Holt's Understanding the National Electricaf Code, National Fire Protection Association
Volume 2 ISBN 978-145592297-0, 2019
Mike Holt Enterprises
ISBN 978-1-950431-08-3, 2020
eowen D | BIETEEIONY R

B OSHA Construction Safety Training Handbook, 6th Edition SaALITY
J.J. Keller & Associates, '
ISBN 978-1-60287-891-4, 2010
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Level 3 Qutline

LEVEL 3 LESSON PLAN—AT A GLANCE

Session Quarter 1 Session Quarter 2
1 Introduction | Orientation | Tools 1 Lab/Activity
Level 3 Lighting—Ballasts and Transformers
i ¥ 4 3
2 OSHA Construction Safety 2 Ni?r;'?):;;lr':fai:4/08;rfse;;gn4: Dui ment and
Electrical Safely and PPE % 7 Qi
Transformers
3 0SHA Construction Safety 3 Bonding and Grounding-Fundamentals
Excavation/Molor Vehicles/Teol Safety Units 1,2, 3 and 4
4 NEC—Articles 400 and 402 4 Bonding and Grounding-NEC
Flexible Cords and Cables, and Fixture Wires Articles, 90, 100, and 110
5 NEC—Articles 404 and 406 5 Bonding and Grounding-NEC
Swilches and Receptacies Arlicle 250
6 NEC—Article 408 6 Bonding and Grounding-NEC
Switchboards, Switchgear, and Fanelboards Article 250
7 NEC—Articles 410 and 411 7 Bonding and Grounding-NEC
Luminaires and Low-Vollage Lighting Systems Article 250
NEC—Article 422 NEC—Articles 50}503. 511, ang 514
8 Aopliances 8 Hazardous Locations, Commercial Garages,
PP and Motor Fuel Dispensing
NEC—Articles 517, 518, 550, and 590
9 NEC—Article 424 9 Health Care Facilities, Assembly Occupancies,
Fixed Electric Space-Healing Equipment Mobile/Manufactured Homes, and Temporary
Instaflations
NEC—Articl , 604, and 62
10 NECArticle 430 10 Electric I;‘ er?ss:d(;nﬁ?aclured (:Vn?n Systems
Motors, Motor Circuits, and Controllers 1 ons, g Oysiems,
3 and Efevators
1 NEC—Article 430 1 Flex Training
Motors, Molar Circuits, and Controllers 2 Institution/instructor Choice
12 Quarter 1 Review 12 Quarter 2 Review
13 Quarter 1 Exam 13 (Quarter 2 Exam
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Level 3 Qutline

LEVEL 3 LESSON PLAN—AT A GLANCE

Session Quarter 3 Session Quarter 4
1 "ii?ﬁ:'ﬁiilf&:"‘:f? tem and Electric 1 Motar Controls-Units 1-3
9ing 2 Introduction o Motor Controls
Welders
NEG-M'F los 640 anq 645 , Motor Controls- Units 4-8
2 Audio Signai Processing and Information 2 )
. Motor Controls and Schematics 1
Technology Equipment
NEC_.'M.' cle 680 , Motor Controls-Units 9-10
3 Swimming Pools, Spas, Hot Tubs, Fountains, 3 .
L . Motor Controls and Schematics 2
and Simifar Instaflations
NEC—Articles 700, 701, a.nd 702 ’ Motor Controls- Units 1112
4 Emergency, Legally Required, and Optional 4 _
Reversing Controfs 1
Standby Systems
L _— . Motor Controls-Units 13-14
5 Remote-Contral, Signaling, and Power-Limited 5 .
L Reversing Controls 2
Circuits
NEC—Articles 760, 770, 800, 810, and 820
Fire Alarm Systems, thfcal H!?er gabfes fmd Motor Controls-Units 15-16
6 Raceways, Communications Circuits, Radio and 6 Controls for Muttivle Motors
Television Fquipment, and CATV and Radio &
Distribution Systems.
7 NEC—Article 690 7 Motor Controls-Units 17-20
Solar Photovoltaic (PV) Systems 1 Miscelianeous Requirements
8 NEC-Article 690 8 Lab/Activity
Solar Pholovoltaic (PV) Systems 2 Variable Speed Drives
NEC—Articles 480, 691, and 705
Slorage Batteries, Large-Scale Solar Flex Da
9 Photovoltaic (PV) Eleciric Supply Stations, 9 sa haa:f Instiuictor Choice
and Inferconnected Eleciric Power Production
Sources {IEPPS}
NEC—Articles 705 and 706
10 inferconnected Electric Power Production 10 Quarter 4 Review
Sources (IEPPS) and Energy Storage Systems
NEC—Articles 706 and 710
rt
11 Energy Storage and Stand-Alone Systerns UL L )
12 Quarter 3 Review 12 Level 3 Review
13 Quarter 3 Exam 13 Leve! 3 Final Exam
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ABOUT MIKE HOLT ENTERPRISES

Mike's passion for the electrical industry and for educating others on the National Electrical

4. In 1975 Mike Holt Enterprises was created with very clear principles of making electrical
training more effective, and providing books that were straightforward and easy to
understand. This desire to create books to help electricians pass exams grew into the

nation’s largest “Electrical-Only” publisher that specializes in books, videos, online training,

school curriculum, and seminars—changing the way the NEC® and electrical training is taught.

Forty years later, these standards continue to guide us. Qur products are designed for student success:

« Easy to Understand. Our text simplifies difficult technical topics and includes clear, step-by-step, detailed
explanations.

+ Visual. We include full-color, detailed, instructional graphics that help students visvalize what's being taught.

+ Effective. Our Instructor Resources are designed to save teachers time and give them tools to be more
successful in reaching their students.

Our primary goal as a company is to change the lives of electrical professionals through our products. We
genuinely care about helping our instructors and schools prepare the next generation of electrical professionals
with the skills and knowledge they need to succeed. We're here to help you every step of the way and encourage
you to contact us, so we can be a part of your success.

COPYRIGHT © 2020 Charies Michael Ho't

Produced and Printed in the USA
December 2020



LESSON
PLAN

Based on the 2020 NEC




TABLE OF CONTENTS

LEVEL 4 QUTLINE ... sssasssssisi s st sssssssssssssssssssssssssssssrsssssers s eeees IR

LEVEL 4
L L e T T IR N 1 e s i s s B e e o o g st R
L L O P IO e e T e e s e b e T e T
Level 4 Lesson PIANS—OURITEE @ ......ooueecieecessss s sosssssessssesssssmassssssssasssssssssassssssssmssessssssassssassssassmrssssssssessssssssessiiassiion ossss 00

2020 Electrical Apprenticeship Program iv www.MikeHolt.com | 888.NEC.CODE



ABOUT THIS PROGRAM

Mike Holt's Flectrical Apprenticeship Program, Based on the 2020 NEC* has been developed with the goal of providing the knowl-
edge required to become a competent journeyman electrician. The training resources used throughout this program have been
selected to provide the most comprehensive education possible. Supplemented with Mike's instructional support material (such
as presentations, videos, and practice exams), the program is tailored to meet the needs of different types of learners.

THE SCOPE OF THIS PROGRAM

This program is organized into separate study sessions that are designed 10 deliver a logical flow of the material and adaptable to
any personal or institutional calendar. Whether your course delivery is one, two, or even five days per week, this lesson plan can
accommodate your schedule.

From day one, and maintained throughout the program, strong emphasis is placed on safe work practices. The program covers
the Mational Electrical Code™ and Safety in a manner relevant to today's apprentices, preparing them for their journeyman’s exam
and the job site.

Level 1-The first level begins with the study of some of OSHA's construction safety rules and introduces apprentices 1o the
principles associated with electricity, electrical theory, and the basics of electrical systems. These basic funda-
mentals are necessary in understanding complex NEC requirements covered throughout the program. Digital
multimeter principles will also be covered. In the latter part of the level students will be introduced to, and begin
utilizing, the National Electrical Code .

Level 2—This level continues the study of 0SHA's construction safety rules and then focuses on the first three chapters of
the National Electrical Code . Some equipment specific to alternaling current will be introduced. Residential and
commercial wiring methods and practices will also be covered in depth during this training level.

Level 3-This training level covers additional OSHA construction safety rules and Chapter 4 of the NEC, then focuses
on common industrial applications, methods, and requirements. While motors and controls are the major focus
area, hazardous locations, special applications, and Solar (PV} Photovoltaic and Energy Storage Systems are also
introduced.

Level 4—This final levei of the program covers advanced Code calculations in great detail. Electrical estimating is discussed
in the first part of the level as well as a review of electrical theory and motor controls. Additional OSHA construc-
tion safety rules will be covered as well.

HOW TO USE THIS PROGRAM

This lesson plan considers that not all individuals and institutions operate on the same calendar schedule and is organized into
time-flexible sessions and should be used as a guide for personal or class scheduling. This flexibility is intended to help guide
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. About This Program

both classroom instructors and self-paced online learners, successfully through this course regardless of individual calendars.
References to PowerPoint® and video presentations for classroom instruction are included along with the references to online
presentations in the Capacitor®.

Each individual and each class is unigue. As such the flow of this course will vary accordingly. Some parts of this course will move
more quickly than the time suggested while other parts may require all of the time allotted. It's important to remember that this
plan is flexible, and that time overlap is expected and wilt help to balance out individual learning pace ensuring that all course
outcomes and objectives are met. Piease make notes during the semester and provide us with your feedback so we can make this
schedule better each year. Instructor led course quizzes and or assessments are at the instructor's discretion or as mandated by
individual institution requirements.

We all tearn differently, and the same methods of presentation and study don’t necessarily bring the same results for each indi-
vidual. Instructors should be aware of the differences in learning styles as you present this material to the class. Some students
learn better visually and need to see diagrams and illustrations. Others learn from audible input such as lectures and class group
discussions.

Hands-on learning is an important component of education, and most of it will be done on the job-site rather than in the classroom.
However, when it's feasible, do bring equipment and materia in to show the class. Just a little “show and tell” of components that
your students haven't yet used, like control pushbuttons or AFCI breakers, can help add understanding to a lesson. When possible,
try to supplement classreom instruction with field trips to view live construction projects showcasing the material being studied.

We recommend the lesson material be presented in the form of lecture and include visual aids when possible. PowerPoint™ and
video presentations using a large screen can be very beneficial, but it's understood that this type of equipment isn't always avail-
able. In some cases, what is available, may limit the presentation to the use of student books and whiteboards.

It's crucial that online (Capacitor®) self-paced or asynchronous learners take advantage and make use of all included presenia-
tions, videos, and extraneous links as part of their learning experience to enhance comprehension and reinforce retention of the
material being presented.

Instructors should involve the students as much as possible. An example is how you would handle the guestions that are assigned
in the books: after completing the questions, have the students take turns reading the question and their answers so they're
involved in the process. Don't just read the answers to your students and don't just post them. Do what you can to interact with
your students in discussion and allow their input. Another example is to try and incorporate what your students might already be
doing in the field and spend some time involving everyone in the discussion.

Answer questions honestly, and don't be afraid to tell your students if you don’t know an answer. 01 course, do take time to look it
up—explain that you can't always know all the answers, but that you're there to help them in the learning process. Make sure your
students understand their responsibility in the learning process—they need to do their part by reading and studying the information
in their textbooks and participating in discussions. Let them know that learning is a life-leng process, and there are always new
things to learn in the electrical field.

You'll be successful as an instructor if you remember that we all started here and empathize with your students by providing
encouragement and reassurance while they strive to achieve their personal goals and develop a respect for the electrical profes-
sien and a love for learning essential to a successful career in our ever changing industry.
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LEVEL 4 QUTLINE

LEVEL 4 OBJECTIVES

Upon the completion of Level 4, students will possess the knowledge necessary to safely and proficiently perform the job duties
and responsibilities expected of a Journeyman Electrician. They'll develop a further knowledge of construction safety, electrical
safety, the NEC in preparation for their exam. Your students will also gain an understanding of some basic leadership principals
necessary to excel on the job and be introduced to fire alarm system basics.

LEVEL 4 RESOURCES

Mike Holt's Apprenticeship Training Program is designed to use textbooks, PowerPoint™ presentations, videos, labs/activities,
review questions, and exams designed to enhance learning, comprehension, and retention of the material presented.

Videos

The instruction package includes videos that can played along with the textbook(s) (or viewed in their entirety) to provide a prac-
tical viewpoint of the material being (or to be) covered. If something isn't understood or misinterpreted, stop, go back, and play
that section again until the topic being discussed is clear.

Mike and a panel of industry experts are featured on these videos. They carefully examine the topics in a way that's both educa-
tional and entertaining. You'll hear stories, discussions, and that opinions aren’l covered in the textbooks thereby making them an
invaluable practical source of information.

PowerPoint® Presentations

Also included in this instruction package are PowerPoint™ presentations containing hundreds of slides 1hat are synchronized with
the textbook(s). These presentations are sorted by individual article or unit resulting in much smaller, less cumbersome files and
make it easier to follow along side-by-side with the textbook,

Labs/Activities

One of the most enjoyable parts of learning is getting your hands on mechanical parts such as, meters, wire, magnets, coils, light
bulbs, switches, fuses, circuit breakers, receptacles, GFCls, AFCls, and basically anything that can be broken!

We strongly suggest you find or create labs that match the topic being studied as a hands-on experience to help students understand
the material being taught. Seeing a mechanical concept in action makes it easier te understand the lesson being taught.
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Level 4 Outline

Testing

Testing is an important aspect of the ieaming process. Studies have shown that students who are required to mentally recall
a subject on a test are more likely to remember the content than those who didn't have this opportunity. Our program includes
different options for testing: online, textbook, and ExamView test banks.

Textbook Testing. Our textbooks contain tests that have been designed to reinforce the learning process for the content covered.
We encourage you to have your students complete the textbook tests before taking the online tests.

Online Testing. Our online testing program has been specifically designed to allow you to take advantage of today's blended
learning environments to reinforce the material that's been covered.

Books

You'll be using the following books or textbooks and we suggest you take a few moments to review the layout of each. Pay atten-
tion to the table of contents, the layout of the units/chapters, and the review questions.

P Mike Holt's Guide to Electrical Estimating, 2nd Edition B Mike Holt's Guide to Electrical Exam Preparation
Mike Holt Enterprises Mike Holt Enterprises
ISBN 978-1-932685-50-3, 2012 ISBN 978-0-9992038-7-3, 2020
P Mike Holt's Leadership Skills P Mike Holt's Journeyman Practice Exam
Mike Holt Enterprises Mike Holt Enterprises
ISBN 978-0-9975452-2-7, 2016 ISBN 978-0-9992038-8-0, 2020
B Mike Holt's Understanding the National Electrical Code, - National Electrical Code, 2020 Edition
Volume 1 National Fire Protection Association
Mike Holt Enterprises ISBN 978-145592297-0, 2019

ISBN 978-1-950431-07-6, 2020

B OSHA Construction Safety Training Handbook, 6th Edition
J.J. Keller & Associates,
ISBN 978-1-60287-8914, 2010

fuerTmen:
~EnE -
Enm

"
gh URDERSTANDING THE
WATHIONAL ELICTRICAL CODE
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Level 4 Outline

LEVEL 4 LESSON PLAN—AT A GLANCE

Session Quarter 1 Session Quarter 2
1 Introduction | Orientation | Tools 1 Code Review
Level 4 Articles 90 through 110 and 200 through 240
2 OSHA Construction Safety 9 Code Review
Electrical Safety and PPE Articles 300 through 314
0SHA Construction Safety Code Review
3 Hazard Communicalion/Jobsite Exposures/ 3 )
Work Zone Safely Articles 400 through 480
Electrical Estimating-Chapters 1 and 2 F“"“’"T"_’"‘f’"s Rewew-Umlt ! .
4 . o 4 Electrician’s Math and Basic Electrical
Introduction and About Estimaling
Formulas
5 Electrical Estimating-Chapter 3 5 Fundamentals Review-Unit 2
Understanding Labor Units Series, Paraflel, and Muftiwire Circuits
6 Electrical Estimating-Chapter 4 6 Fundamentals Review-Unit 3
The Estimating Process Understanding Alternating Current
7 Electrical Estimating-Chapter 5 7 Fundamentals Review-Unit 4
Determining Break-Even Cost Mator Basics
3 Electrical Estimating-Chapters 6 and 7 8 Fundamentals Review-Unit 4
The Bid Process and Unit Pricing Transformers
9 Lab/Activity 9 Fundamentals Final Review
Biueprint Takeoff Units 1-4
10 Leadership Training, Part 1 10 Flex Training
Leadership Skills Institution/Instructor Choice
11 Leadership Training, Part 2 » NEC Calculations
Leadership Skills Raceway and Box Calculations
12 Quarter 1 Review 12 Quarter 2 Review
13 Quarter 1 Exam 13 Quarter 2 Exam
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Level 4 Qutfine

LEVEL 4 LESSON PLAN—AT A GLANCE

Session Quarter 3 Session Quarter 4
1 NEC Calculations-Unit 6, Part A 1 NEC Calculations-Unit 11, Parts A and B
Conductor Sizing and Protection Calcufations 1 Commercial Calculations 1
9 NEC Calculations-Unit 6, Part B 9 NEC Calculations-Unit 11, Parts B and C
Conductor Sizing and Profection Calcufations 2 Commercial Calculations 72
3 NEC Calculations-Unit 7, Paris A and B 3 NEC Practice Quiz 16
Motor and Air-Conditioning Calcutations 1 Sections 90.1-680.25
4 NEC Calculations-Unit 7, Parts B and C 4 NEC Practice Quiz 17
Air-Conditioning Calcuiations- Transformers 2 Sections 680.26-701.12
NEC Calcufations-Unit 8, Parts A and B 0OSHA Construction Safety Handbook
5 ) 5 ) )
Voitage-Drop Calculations Review safety rules and practices
6 NEC Calculations-Unit 9, Parts A and B 6 Electrical Theory
Dwelling Unit Calctiations 1 Review Unif Summaries
7 NEC Calculations-Unit 9, Parts B and C 7 Level 4 Final Exam Part 1
Dwelling Unit Calculations 2 Journeyman Practice Exam, Electrical Theory
8 Lab/Activity 8 National Electrical Code
Dwelling Unit Calculations Review
NEC Calculations-Unit 10, Parts Aand B Level 4 Final Exam.Part 2 : .
9 e . , 9 Journeyman Practice Exam, National Electrical
Multiftamily Dwelling Calcufations 1
Code
10 NEC Calculations-Unit 10 Parts B and C 10 Electrical Calculations
Muttifamily Dwelling Calculations 2 Raview
- Level 4 Final Exam Part
LabyActivity evel 4 Final Exam Part 3
" 3 " Journeyman Practice Exam, Electnical
Fire Alarm Systems )
Calculations
Final Exam
12 L] L2 Review Test Resufis and Questions
13 Quarter 3 Exam 13 Final Processing, Graduation Documents
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