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Memorandum

Date: December 4, 2018
To: Supervisor

From: Debbie L. Fredricks, Chief
Training Section
California State Parks

Subject: Employee Attendance at Formal Training
Intermediate Electrical Skills Group 41

An employee from your office will soon be attending the formal training program
described in the attachment. Please ensure that the employee is fully prepared to attend
the session and that the groundwork is laid for the employee’s implementation of the
training upon returning to work. You can assist with capturing the full value of the
training by taking the following steps:

Prior to Training

1. Make sure that specific employee needs are identified and, if necessary, called
immediately to the attention of the Training Specialist.

2. Review with the employee the reason for the employee’s attendance.

3. Review objectives and agenda with the employee.

4. Discuss objectives and performance expected after the training.

Immediately Following Attendance

1. Discuss what was learned and intended uses of the training.

2. Review the employee’s assessment of the training program for its impact at the
workplace.

3. Support the employee's use of the training at the work place.

Three Months Following Training

1. Supervisor evaluates the effectiveness of the training on the employee’s job
performance and meets with employee to discuss the evaluation.

Thank you for your assistance in seeing that the full benefit of training is realized.

(Hecdeicks—

Debbie L. Fredricks
Training Section Chief

Attachment
cc: Participant
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/ THE MISSION \

of the California Department of Parks and Recreation is to provide for
the health, inspiration and education of the people of California by
helping to preserve the state’s extraordinary biological diversity,
protecting its most valued natural and cultural resources, and
creating opportunities for high quality outdoor recreation.

o J

FORMAL TRAINING GUIDELINES
Welcome to formal training, an essential component in your career development.

Since 1969, our Department has been providing a continuously changing number of
diverse training programs at its main training facility, the William Penn Mott Jr. Training
Center, and other locations including Marconi Conference Center. The Department
strives to enhance your learning and job performance with formal training of the highest
quality.

Our Department’s dedication to training is only one aspect of its commitment to you and
to the public. This commitment is costly and represents an important investment in you
and your career. You and the Department realize a return on that investment by your
positive participation in formal training itself and post training follow-through.

The program you will be participating in is described in this training syllabus, which
outlines what you can expect from this training and what is expected of you. This
syllabus details what you should do before you leave for training; what to do when you
arrive; what you will be doing while in training; and, importantly, what you should be
able to do when you return to your work site. Specifically:

1. SYLLABUS: The syllabus is now accessible on the Employee Training
Management System (ETMS) and on the Parks and Recreation website under the
Learning/Training Section. Your copy of this syllabus is an important part of your
training experience and should be brought with you to training. Read it before you
arrive and review it following the program along with material you received at
training.

2.  PRE-TRAINING ASSIGNMENTS: Your completion of pre-training assignments is
essential to the success of your training. You are responsible for all reading
assignments in preparation for classroom sessions. Time will be provided during
working hours to accomplish any assignments which involve either individual or
group efforts and resources.

3. TRAVEL: Arrange your travel to and from the training through your District or
Office. (No reimbursement for travel expense - including per diem costs - will be
approved for travel not specifically authorized in advance by the District
Superintendent.) Individuals may claim reimbursement for incidental expenses
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incurred as outlined in DAM 0410.6. The Mott Training Center does not have the
capability to provide transportation to/from Monterey airport.

The cost of your travel (airfare, mileage, rental car, etc.) is paid by your District or
Office to and from the location of the training.

4. HOUSING: Housing will be assigned to you on a shared-room basis and will be
available from 3:00 p.m. on the date of arrival to 12:00 noon on the date of
departure. The Department provides your room and board expenses at the Mott
Training Center only. No per diem allowance will be authorized for living off-
grounds. This does not preclude living off-grounds at your own expense. Advise
the Department Training Specialist no later than two weeks before your scheduled
arrival if you plan to live off-grounds. No animals are permitted in Asilomar
housing. In the event of an emergency, staff must know your room assignment;
therefore, you may not switch rooms without staff approval. Overnight guests are
not allowed in the buildings unless registered beforehand at the front desk in
Asilomar's Administration Building. Quiet hour for lodge living areas is 10:00 p.m.

Note: You may be assigned a room at a motel while attending training. If so
you may be asked to present a valid credit or debit card while checking in to
your room. Many motels require a credit card to cover charges incurred
such as telephone calls, damages to rooms and/or furnishings, fees to clean
rooms that have been smoked in that are not designated as smoking rooms,
etc. Be prepared to handle this appropriately.

5. ENROLLMENT OR HOUSING CANCELLATION POLICY: To cancel
participation in a course, the participant must have their District
Superintendent or Section/Office Manager send an email to the Training
Specialist assigned to the course requesting to remove the participant. If you
do not need lodging or must change or cancel your reservation for lodging,
you must contact the Mott Training Center or Training Specialist assigned to
the course at least 2 weeks prior to your date of arrival. Lodging,
registration, and associated fees will be charged to the employee’s District
or Section/Office if a training cancellation is received with less than two
weeks’ notice.

The Training Section is committed to ensuring that the reservation that has
been made for you is accurate and needed.

6. OFF-GROUNDS ACCOMMODATIONS: When authorized to stay off-grounds by
the Department Training Specialist, the Mott Training Center will absorb the cost of
your room and meals at the current DPR Asilomar rate. If you stay off grounds and
have meals on grounds, the Mott Training Center will authorize only what the
Department pays Asilomar for lodging.
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10.

11.

12.

MEALS: Meals will be provided, semi-cafeteria style, from dinner on the date of
arrival through lunch on the date of departure. Meals will be served at 7:15 a.m.
for breakfast, 12:00 noon for lunch, and 6:00 p.m. for dinner. Hot or box lunches
may be provided on some days. If you require a special diet, please contact the
Training Specialist Jeff Beach to request the Asilomar Dietary Restriction form no
later than two weeks prior to the course start date. The Training Specialist will
forward the form to the appropriate Asilomar Conference Grounds staff.

In order to assist participants with limited mobility, Asilomar provides a shuttle to
and from the dining hall. Contact either Asilomar staff upon check-in, or Mott
Training Center staff upon your arrival, for instructions on arranging a transport.

CLOTHING: Field uniforms as found in “Description of Required Field Uniforms”,
DOM Chapter 2300, Uniform Handbooks, will be worn daily by all uniformed
employees during formal training sessions unless otherwise specified in_the
Program Attendance Checklist. Non-uniformed employees shall wear apparel
normally worn on the job. Appropriate attire includes apparel suitable for
professional office dress. It does not include such items as shorts, t-shirts, tank
tops, or sandals.

Because we are on the conference grounds with many other groups, and the
image we project as State Park employees is important not only during working
hours but off duty hours as well, your informal sportswear should be appropriate.

ROOM SAFES: Two safes have been installed in each of the lodge rooms used
by the Mott Training Center (Live Oak, Tree Tops, and Deer Lodge). These safes
are a type that allows the user to input their own combination of numbers to
facilitate opening and closing. The Mott Training Center has a master key for
emergency entry. Safes are to be left in the open position when checking out of
your room.

ALCOHOLIC BEVERAGES: Participants shall not possess or consume alcoholic
beverages in common areas (living room) while on the Asilomar Conference
Grounds unless provided and hosted by Concessionaire ARAMARK.

SMOKING: Smoking is not permitted in the Mott Training Center or in any lodge or
guest room on the Asilomar Conference Grounds.

TRAINING CENTER: The Mott Training Center is located on Asilomar Conference
Grounds, part of Asilomar State Beach. The Conference Grounds are operated for
our Department by a concessionaire, and all lodging and food services are
provided to us by employees of the concessionaire. Constant efforts are made to
maintain a sound, harmonious working relationship between the Department and
concessionaire. None of us can expect preferential treatment for any reason and,
as a departmental employee you will be expected to join in our continuing effort
toward an effective relationship with each Asilomar concession staff member. On
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14.

15.

16.

17.

18.

19.

occasion, non-departmental groups may be staying in the same lodges. It is
imperative that you represent the Department well on and off duty.

REGISTRATION: When you arrive at Asilomar Conference Grounds, proceed
directly to the front desk at the Asilomar Administration Building for your room key
and dining room ticket. If you require vegetarian meals, notify the front desk
representative and your meal ticket will be marked accordingly.

COURSE LEADERS: The formal training you will attend is developed and, for the
most part, conducted by experienced State Park employees in field and staff
positions. Some courses will be conducted by qualified instructors from other
agencies and educational institutions. Your course leaders have proven their
ability and knowledge in their profession, and provide a level of expertise difficult to
match.

TRAINING SECTION STAFF: Jeff Beach is your Training Specialist and has been
assigned the responsibility for your training group. That staff member usually
serves as a Course Leader as well as a Coordinator. During the program, you may
be asked to assist Training Section Staff in the logistics of your training program
(organizing field trip transportation, supervising classroom breaks, etc.). Training
Section Staff will do all within their power to make your training experience
pleasant and meaningful.

TRAINING MATERIALS: May be made available to you at both your unit and the
Mott Training Center. Handout materials issued at your unit should be brought to
training for possible use. A conference binder or notebook will be issued to you at
the training session for note taking and convenience in handling materials. Bring
your own pens and pencils.

ATTENDANCE: Regular attendance is a critical course requirement and your
participation is important to the success of this training. An absence of more than
10% of the course hours constitutes grounds for dropping a participant from the
course. The Department Training Specialist may modify this requirement based
upon participant knowledge level and/or the portion of the course missed. All
absences, except those of an emergency nature, must be approved in advance by
the Training Specialist.

VEHICLES: All vehicles should be parked in the lots adjacent to the Mott Training
Center. Any questions regarding use of a State vehicle while at the Mott Training
Center should be discussed with your supervisor prior to your departure for
training, or with your Program Coordinator while at the Mott Training Center.

BICYCLES: If you bring your bicycle, please store it in the bicycle shed next to the
Mott Training Center (acquire combo from the staff). Bicycles shall not be brought
into any building nor chained to lamp posts, trees, etc.
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20.

21.

22.
23.

24.

25.

26.

27.

MAIL: Mail forwarded to you during your time at the Center should be addressed
to you in care of:
Department of Parks and Recreation
WILLIAM PENN MOTT JR. TRAINING CENTER
PO Box 699, Pacific Grove, CA 93950

CELL PHONES: As a courtesy to your fellow participants and course leaders
ensure that your cell phone is turned off during classes. Participants should not be
receiving or making cell phone calls during class time. Limit those calls to your
breaks.

FAX: The Mott Training Center's FAX number is (831) 649-2824.

TELEPHONE: Limit phone calls during classroom hours to urgent business or
emergencies. Anyone wishing to contact you by telephone during working hours
should call the Center at (831) 649-2954. Calls after 5:00 p.m. or during weekends
should be made to (831) 372-8016, Asilomar Conference Grounds, and the caller
should tell the switchboard operator you are with a California State Parks training
group. Note: There are no longer pay telephones outside of the Mott Training
Center. There are pay telephones located at the Asilomar Administration
Building.

LAUNDRY AND DRY CLEANING: May be taken care of by you at one of several
local establishments.

RECREATION: Facilities available on grounds include a heated swimming pool,
pool tables, and a volleyball court. The Monterey area offers horseback riding,
golf, tennis, racquetball, deep sea fishing, and many historical landmarks and
scenic sights to explore.

POST-TRAINING ASSIGNMENTS: In connection with formal training are to be
completed under the direction of your supervisor.

COFFEE BREAK REFRESHMENTS: Will be available throughout each session.
You will be asked to contribute to the "Hospitality Fund" to defray expenses. Bring
your own coffee cup.
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PROGRAM ATTENDANCE CHECKLIST

To assist you in your preparation for formal training session at the William Penn Mott Jr.
Training Center the following list is provided:

1. Read and understand the Intermediate Electrical Skills Program Syllabus
prior to your arrival at the Training Center.

2. Complete the following pre-training assignment.

Q

Q

Complete the Intermediate Electrical Skills Pre-Training Assignment
attached to this syllabus and record your answers in BOTH the Pre-
Training Assignment and answer sheet.

Discuss the Electrical Skills Program with your supervisor. What specific
changes in your abilities and performance are expected to result from
you attending this training? List these expectations along with your own
under "Expectations” on the back of the "Equipment Check Sheet".

Review the Post-Training Assignment form on page 7 of the syllabus with
your supervisor. Discuss the projects you will be assigned in the next
twelve months, which will utilize the skills developed during the training
program.

Make arrangements with your supervisor to demonstrate your ability to
safely use the items listed on the Equipment Check Sheet. All items
must be initialed by your supervisor, or your supervisor’'s representative,
and signed by your District Maintenance Chief for you to participate in the
practical portion of the training program.

The Pre-Training Assignment (Workbook Answer Sheet, Equipment
Check Sheet and Expectations) will be collected during the program
orientation. Completion of the Pre-Training Assignment and bringing

the proper personal protective equipment is mandatory; it will count for
20% of your program grade. If you have questions or need help, call the
Program Coordinator, Jeff Beach, at (831) 901-5864 or e-mail
Jeffrey.Beach@parks.ca.gov.

3. Remember to bring the following with you to training:

12/04/

Q
Q
Q

Q

Program syllabus and workbook.
Personal safety equipment (eye, ear, head, and leather gloves).

Proper field uniform (see Formal Training Guideline #8), rain gear,
coveralls and/or appropriate work clothing.

Coffee cup, alarm clock, pens, pencils.

If you have an interesting electrical problem/solution, we can discuss it.

18
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POST-TRAINING ASSIGNMENT

Prior to ninety days after the completion of this program, the employee and his/her
supervisor should discuss the impact and assess the effectiveness this program has

had on the employee.

The post-training evaluation process is intended to provide a bridge between classroom
instruction and the on-the-job application of training. The information obtained through
this process will assist the employee, supervisor, and Training Section in providing a
return on the training investment to the Department.
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INTERMEDIATE ELECTRICAL SKILLS GROUP41-AGENDA

January 6-11, 2019

Lead Instructor: Lawrence “Sparky” Ross

Assistant Program Coordinators: Angel Alba, Ernie Rivas, Orvel Black,

and Graham Payne

Special Notice: This program will be conducted at the Mott Training Center Shop
Annex, 2211 Garden Road, Building C, Monterey, California. Vans are available to
transport you to and from the Shop Annex and will leave the Mott Training Center

promptly at 0800 daily and return by 1700.

Sunday

January 6
1500-

Monday

January 7
0800-0830
0830-0900
0900-1000
1000-1100
1100-1200
1200-1300
1300-1500
1500-1630
1630-1700

Tuesday

January 8
0800-0830
0830-0900
0900-1000
1000-1200
1200-1300
1300-1600
1600-1630
1630-1700

12/04/18

Reqistration: Check in at the Asilomar

Administration Building for participants staying here.

Vanpool to Annex

Orientation/Expectations

Electrical Review

NEC Codes

Power Quality

Lunch

Induction: Transformer and Motor Applications
Electrical Distribution

Vanpool to Mott Training Center

Vanpool to Annex

Troubleshooting Review

Project and Shop Application Review/ THA
Project Safety

Lunch

Shop Applications

Troubleshooting Review

Vanpool to Mott Training Center

All

Beach
Ross
Ross
Ross

All
Ross
All

All
Ross
Black

All
All




INTERMEDIATE ELECTRICAL SKILLS GROUP41-AGENDA

January 6-11, 2019

Lead Instructor: Lawrence “Sparky” Ross

Assistant Program Coordinators: Angel Alba, Ernie Rivas, Orvel Black,

and Graham Payne

Special Notice: This program will be conducted at the Mott Training Center Shop
Annex, 2211 Garden Road, Building C, Monterey, California. Vans are available to
transport you to and from the Shop Annex and will leave the Mott Training Center
promptly at 0800 daily and return by 1700.

Wednesday

January 9
0800-0830

0830-0900
0900-1200
1200-1300
1300-1600
1600-1630
1630-1700

Thursday

January 10

0800-0830
0830-0900
0900-1200
1200-1300
1300-1600
1600-1630
1630-1700

Friday

January 11

0800-0830
0830-0930
0930-1000
1000-1130
1130-1200

12/04/18

Vanpool to Annex
Troubleshooting Review

Shop Applications

Lunch - Field

Shop Applications
Troubleshooting Review
Vanpool to Mott Training Center

Vanpool to Annex

Troubleshooting Review

Shop Applications

Lunch - Field

Shop Applications

Test Review and Open Discussions
Vanpool to Mott Training Center

Travel to Annex

Test Review and Open Discussions

Project Clean-Up, Material Handling and Storage

Exam and Exam Review

Program Summary, Evaluation and Post-Training
Assignments

All
All

All
All
All

All
All

All
All
All

All

Ross

All

Ross
Ross/Beach




INTERMEDIATE ELECTRICAL SKILLS GROUP 41 36 HOURS

PROGRAM OUTLINE HOURS
Program Orientation and OVEIVIEW ..........cooiiiiiiiiiiiiiie et 0.5
Electrical SYStemM REVIEW .......cooiiiiiiiiiiii et e e e 2.0
Blueprints and SCREMALICS........ccoiiiiiiiie e 1.5
EIECHICAl COUES ... .t e e e e e e e e e e e ees 1.0
Electrical DIStrDULION........... et 2.0
EIECHCAl SATLY ... 2.0
TroOUBIESNOOTING ...eveeiiee e e e e e e eeaanaa 4.0
SUSTAINADIITY ... et e e e e e e ee e e e e e e e e eeeeannne 6.5
Shop and Field APPICALIONS...........oiiiiiiiiieiie e e eeeaaeaes 11.0
Tests and Practical Performance Evaluations...............oeiiiiiiiiiiiiiiiiiiiee e 4.5
Program Summary and Evaluation.............coooiiiiiiiiini e 1.0
Total Hours 36.0

12/04/18 10



INTERMEDIATE ELECTRICAL SKILLS GROUP 41

PROGRAM ORIENTATION

Purpose: Participants will meet one another and the program coordinator and
instructor. The group will share expectations for the training program. In addition,
program content will be reviewed and registration completed.

Performance Objectives: By the close of the session the participant will

1. Review program content, procedure and evaluation processes.
2. Share and record expectations with group members.
3. Complete registration materials.

4. Adhere to all Training Center guidelines.

ELECTRICAL SYSTEM REVIEW

Purpose: To review the Electrical Skills Pre-Training Assignment.

Performance Objectives: By the close of the session the participant will

1. Answer questions from the pre-training study quiz.
2. Review general safety items to be considered when working with electricity.

3. Identify the basic wiring techniques commonly used in constructing residential
electrical circuits.

BLUEPRINTS AND SCHEMATICS

Purpose: To introduce the participant to electrical symbols, lines and scale.

Performance Objectives: By the close of the session the participant will

1. Recognize common electric symbols.
2. Identify basic residential electric system design.

3. Develop the ability to use construction drawings for troubleshooting and repair of
residential electrical circuits.
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INTRODUCTION TO CODES

Purpose: To introduce the participant to the codes, laws and policies which apply to
electrical wiring of State owned facilities.

Performance Objectives: By the close of the session the participant will

1. Identify how to use the National Electric Codebook.
2. Review selected sections of the National Electric Code.

3. Recognize that wiring State facilities to meet code is mandatory.

ELECTRICAL DISTRIBUTION SYSTEMS

Purpose: To introduce the participant to the function and configuration of meter/main
panels and loadcenters

Performance Objectives: By the close of the session the participant will

1. Demonstrate an understanding of the function of main panels, load centers,
grounding and their component parts.

2. Distinguish between single phase and three phase load centers.
3. Demonstrate the ability to safely replace circuit breakers.
4. Demonstrate the ability to safely install and maintain components and connections

in a single phase load center.

PERSONAL SAFETY

Purpose: To provide information on special safety considerations and special personal
safety equipment.

Performance Objectives: By the close of the session the participant will

1. Recognize the precautionary steps that must be taken before attempting to work on
electrical systems.

2. Acquire the knowledge and ability to select the proper safety procedure used in
each electrical system failure repair.
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3. Develop the necessary skills for properly using electrical safety and testing
equipment.

4. Discuss the specific safety considerations, which must be observed while
participating in the Electrical Skills training program.

ELECTRICAL SKILLS - SHOP APPLICATIONS

Purpose: To provide the Maintenance Worker with an opportunity to observe, practice
and demonstrate practical application of electrical skills.

Performance Objectives: By the close of the session the participant will

1. Observe instructor demonstrations of installing a load center, running wire, wiring
devices and loads.

2. Practice laying out and testing electrical circuits, using tools and test equipment,
running wire, and wiring electrical devices and loads.

3. Demonstrate knowledge and ability to accurately assess, plan and construct the
electrical circuits commonly found in commercial and residential construction.

ELECTRICAL HARDWARE DEMONSTRATIONS

Purpose: To provide information on how to select the proper materials for making
repairs and upgrading existing park facility electrical systems and when planning new
installations for new facilities.

Performance Objectives: By the close of the session the participant will

1. Recognize the proper size and type of wire when making repairs to electrical
systems.

2. Identify the various types and application of electrical conduit.

3. Review the application of transformer systems used in park facilities.

12/04/18 13



TROUBLESHOOTING

Purpose: To develop the ability in the Maintenance Worker to inspect, test and correct
deficiencies in electrical systems.

Performance Objectives: By the close of the session the participant will
1. Perform a routine inspection of an electrical system.

2. Use test equipment to identify system failures and recommend corrective action.

TELEPHONE/NETWORK WIRING

Purpose: To develop the ability in the Maintenance Worker to inspect, test and repair
common communication circuits.

Performance Objectives: By the close of the session the participant will

1. Recognize common telephone and networking circuits.
2. Demonstrate the ability to inspect and replace the defective elements.

3. Recognize the basic differences in each system.

12/04/18 14
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Intermediate Electrical Skills
Pre-Training

A NOTE FROM YOUR INSTRUCTOR

Congratulations on your acceptance into our class! We will have a short amount of time to expand your
skillset and will need you to be up to speed on the first day of class...

The first assignment for you is to download the attached INTERMEDIATE ELECTRICAL SKILLS PRE-
TRAINING QUIZ.. For question #1, tell us about any electrical project you’ve completed or assisted with
since your last class. Attach additional pages if necessary.

Next dig out your notes from Basic Electrical, go to https://www.youtube.com/watch?v=mc9790hitAg ,
use the attached handouts or use any other source to answer the rest of the questions.

Once you’ve completed the pre-training quiz, make sure your name and District is entered at the top of the
answer sheet, print it out and have it ready to hand in at the start of class Monday January 7, 2019.

Focus on Safety, Planning and Hands-On

In the last class you got some basics on safety, magnetism, sources of DC & AC electricity, and how
simple circuits work through lecture, demonstrations and by your hands-on exercises You were introduced
to a few of the many electrical devices and materials available to you for installing/replacing switches and
outlets. You used a multimeter for testing voltage and continuity. NEC codes were discussed and
hopefully will be available to you back in your Districts on-line or through the purchase of the latest NEC
Handbook.

In this class we will expand on safety, theory and additional circuits. You will learn planning processes,
project calculations and material procurement. Using the 2017 NEC Codes as our MINIMUM standards
required by law, you will construct, test and troubleshoot a wide variety of circuits using new tools and
strategies. It will be critical that you pay attention, take good notes (you can use them for final test) and be
aware of your own safety as well as others.

A few of the Projects;

Increasing the output of an existing power system using existing wiring.
Retrofitting existing lighting systems

Wiring, testing and troubleshooting transformers and motors

Installing a variety of conduit and wiring systems

Troubleshooting an old building with multiple problems and solutions

We will also be having open discussions of any electrical problems and/or solutions you’d like to
bring for the class.

PS. Practice your basic Ohms Law calculations. OK to bring your own calculator
PSS. Bring all-leather gloves... You will be working with 208v 3-phase

Seeya in class! - S‘Pm’hg



https://www.youtube.com/watch?v=mc979OhitAg



NEC CHAPTER 1 -ARTICLE 100 DEFINITIONS

Scope. This article contains only those definitions essential to the proper application of this Code. It
is not intended to include commonly defined general terms or commonly defined technical terms
from related codes and standards. In general, only those terms that are used in two or more articles
are defined in Article 100. Other definitions are included in the article in which they are used but may
be referenced in Article 100.

Part | of this article contains definitions intended to apply wherever the terms are used throughout
this Code. Part Il contains definitions applicable only to the parts of articles specifically covering
installations and equipment operating at over 600 volts, nominal.

I. GENERAL

Accessible (as applied to equipment). Admitting close approach; not guarded by locked doors,
elevation, or other effective means.

Accessible (as applied to wiring methods). Capable of being removed or exposed without
damaging the building structure or finish or not permanently closed in by the structure or finish of the
building.

Accessible, Readily (Readily Accessible). Capable of being reached quickly for operation, renewal,
or inspections without requiring those to whom ready access is requisite to climb over or remove
obstacles or to resort to portable ladders, and so forth.

Ampacity. The current, in amperes, that a conductor can carry continuously under the conditions of
use without exceeding its temperature rating.

Appliance. Utilization equipment, generally other than industrial, that is normally built in standardized
sizes or types and is installed or connected as a unit to perform one or more functions such as
clothes washing, air conditioning, food mixing, deep frying, and so forth.

Approved. Acceptable to the authority having jurisdiction.

Askarel. A generic term for a group of nonflammable synthetic chlorinated hydrocarbons used as
electrical insulating media. Askarels of various compositional types are used. Under arcing
conditions, the gases produced, while consisting predominantly of noncombustible hydrogen
chloride, can include varying amounts of combustible gases, depending on the askarel type.

Attachment Plug (Plug Cap) (Plug). A device that, by insertion in a receptacle, establishes a
connection between the conductors of the attached flexible cord and the conductors connected
permanently to the receptacle.

Authority Having Jurisdiction (AHJ). An organization, office, or individual responsible for enforcing
the requirements of a code or standard, or for approving equipment, materials, an installation, or a
procedure.

FPN: The phrase “authority having jurisdiction,” or its acronym AHJ, is used in NFPA documents in a
broad manner, since jurisdictions and approval agencies vary, as do their responsibilities. Where
public safety is primary, the authority having jurisdiction may be a federal, state, local, or other
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regional department or individual such as a fire chief; fire marshal; chief of a fire prevention bureau,
labor department, or health department; building official; electrical inspector; or others having
statutory authority. For insurance purposes, an insurance inspection department, rating bureau, or
other insurance company representative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated agent assumes the role of the authority
having jurisdiction; at government installations, the commanding officer or departmental official may
be the authority having jurisdiction.

Automatic. Self-acting, operating by its own mechanism when actuated by some impersonal
influence, as, for example, a change in current, pressure, temperature, or mechanical configuration.

Bathroom. An area including a basin with one or more of the following: a toilet, a tub, or a shower.
Bonded (Bonding). Connected to establish electrical continuity and conductivity.

Bonding Jumper. A reliable conductor to ensure the required electrical conductivity between metal
parts required to be electrically connected.

Bonding Jumper, Equipment. The connection between two or more portions of the equipment
grounding conductor.

Bonding Jumper, Main. The connection between the grounded circuit conductor and the equipment
grounding conductor at the service.

Branch Circuit. The circuit conductors between the final overcurrent device protecting the circuit
and the outlet(s).

Branch Circuit, Appliance. A branch circuit that supplies energy to one or more outlets to which
appliances are to be connected and that has no permanently connected luminaires that are not a
part of an appliance.

Branch Circuit, General-Purpose. A branch circuit that supplies two or more receptacles or outlets
for lighting and appliances.

Branch Circuit, Individual. A branch circuit that supplies only one utilization equipment.

Branch Circuit, Multiwire. A branch circuit that consists of two or more ungrounded conductors that
have a voltage between them, and a grounded conductor that has equal voltage between it and
each ungrounded conductor of the circuit and that is connected to the neutral or grounded conductor
of the system.

Branch-Circuit Overcurrent Device. A device capable of providing protection for service, feeder,
and branch circuits and equipment over the full range of overcurrents between its rated current and
its interrupting rating. Branch-circuit overcurrent protective devices are provided with interrupting
ratings appropriate for the intended use but no less than 5,000 amperes.

Building. A structure that stands alone or that is cut off from adjoining structures by fire walls with all
openings therein protected by approved fire doors.





Cabinet. An enclosure that is designed for either surface mounting or flush mounting and is provided
with a frame, mat, or trim in which a swinging door or doors are or can be hung.

Circuit Breaker. A device designed to open and close a circuit by nonautomatic means and to open
the circuit automatically on a predetermined overcurrent without damage to itself when properly
applied within its rating.

FPN: The automatic opening means can be integral, direct acting with the circuit breaker, or remote
from the circuit breaker.

Adjustable (as applied to circuit breakers). A qualifying term indicating that the circuit breaker can
be set to trip at various values of current, time, or both, within a predetermined range.

Instantaneous Trip (as applied to circuit breakers). A qualifying term indicating that no delay is
purposely introduced in the tripping action of the circuit breaker.

Inverse Time (as applied to circuit breakers). A qualifying term indicating that there is purposely
introduced a delay in the tripping action of the circuit breaker, which delay decreases as the
magnitude of the current increases.

Nonadjustable (as applied to circuit breakers). A qualifying term indicating that the circuit breaker
does not have any adjustment to alter the value of current at which it will trip or the time required for
its operation.

Setting (of circuit breakers). The value of current, time, or both, at which an adjustable circuit
breaker is set to trip.

Clothes Closet. A non-habitable room or space intended primarily for storage of garments and
apparel.

Communications Equipment. The electronic equipment that performs the telecommunications
operations for the transmission of audio, video, and data, and includes power equipment (e.g., dc
converters, inverters, and batteries) and technical support equipment (e.g., computers).

Concealed. Rendered inaccessible by the structure or finish of the building. Wires in concealed
raceways are considered concealed, even though they may become accessible by withdrawing
them.

Conductor, Bare. A conductor having no covering or electrical insulation whatsoever.

Conductor, Covered. A conductor encased within material of composition or thickness that is not
recognized by this Code as electrical insulation.

Conductor, Insulated. A conductor encased within material of composition and thickness that is
recognized by this Code as electrical insulation.

Conduit Body. A separate portion of a conduit or tubing system that provides access through a
removable cover(s) to the interior of the system at a junction of two or more sections of the system
or at a terminal point of the system.

Boxes such as FS and FD or larger cast or sheet metal boxes are not classified as conduit bodies.





Connector, Pressure (Solderless). A device that establishes a connection between two or more
conductors or between one or more conductors and a terminal by means of mechanical pressure
and without the use of solder.

Continuous Load. A load where the maximum current is expected to continue for 3 hours or more.

Controller. A device or group of devices that serves to govern, in some predetermined manner, the
electric power delivered to the apparatus to which it is connected.

Cooking Unit, Counter-Mounted. A cooking appliance designed for mounting in or on a counter
and consisting of one or more heating elements, internal wiring, and built-in or mountable controls.

Coordination (Selective). Localization of an overcurrent condition to restrict outages to the circuit or
equipment affected, accomplished by the choice of overcurrent protective devices and their ratings
or settings.

Copper-Clad Aluminum Conductors. Conductors drawn from a copper-clad aluminum rod with the
copper metallurgically bonded to an aluminum core. The copper forms a minimum of 10 percent of
the cross-sectional area of a solid conductor or each strand of a stranded conductor.

Cutout Box. An enclosure designed for surface mounting that has swinging doors or covers secured
directly to and telescoping with the walls of the box proper.

Dead Front. Without live parts exposed to a person on the operating side of the equipment.

Demand Factor. The ratio of the maximum demand of a system, or part of a system, to the total
connected load of a system or the part of the system under consideration.

Device. A unit of an electrical system that carries or controls electric energy as its principal function.

Disconnecting Means. A device, or group of devices, or other means by which the conductors of a
circuit can be disconnected from their source of supply.

Dust-tight. Constructed so that dust will not enter the enclosing case under specified test
conditions.

Duty, Continuous. Operation at a substantially constant load for an indefinitely long time.

Duty, Intermittent. Operation for alternate intervals of (1) load and no load; or (2) load and rest; or
(3) load, no load, and rest.

Duty, Periodic. Intermittent operation in which the load conditions are regularly recurrent.
Duty, Short-Time. Operation at a substantially constant load for a short and definite, specified time.

Duty, Varying. Operation at loads, and for intervals of time, both of which may be subject to wide
variation.

Dwelling, One-Family. A building that consists solely of one dwelling unit.

Dwelling, Two-Family. A building that consists solely of two dwelling units.





Dwelling, Multifamily. A building that contains three or more dwelling units.

Dwelling Unit. A single unit, providing complete and independent living facilities for one or more
persons, including permanent provisions for living, sleeping, cooking, and sanitation.

Electric Sign. A fixed, stationary, or portable selfcontained, electrically illuminated utilization
equipment with words or symbols designed to convey information or attract attention.

Electric Power Production and Distribution Network. Power production, distribution, and
utilization equipment and facilities, such as electric utility systems that deliver electric power to the
connected loads, that are external to and not controlled by an interactive system.

Enclosed. Surrounded by a case, housing, fence, or wall(s) that prevents persons from accidentally
contacting energized parts.

Enclosure. The case or housing of apparatus, or the fence or walls surrounding an installation to
prevent personnel from accidentally contacting energized parts or to protect the equipment from
physical damage.

FPN: See Table 110.20 for examples of enclosure types.

Energized. Electrically connected to, or is, a source of voltage.
Equipment. A general term, including material, fittings, devices, appliances, luminaires, apparatus,
machinery and the like used as a part of, or in connection with, an electrical installation.

Explosion-proof Apparatus. Apparatus enclosed in a case that is capable of withstanding an
explosion of a specified gas or vapor that may occur within it and of preventing the ignition of a
specified gas or vapor surrounding the enclosure by sparks, flashes, or explosion of the gas or vapor
within, and that operates at such an external temperature that a surrounding flammable atmosphere
will not be ignited thereby.

FPN: For further information, see ANSI/UL 1203-1999, Explosion-Proof and Dust-
Ignition-Proof. Electrical Equipment for Use in Hazardous (Classified) Locations.

Exposed (as applied to live parts). Capable of being inadvertently touched or approached nearer
than a safe distance by a person. It is applied to parts that are not suitably guarded, isolated, or
insulated.

Exposed (as applied to wiring methods). On or attached to the surface or behind panels designed
to allow access.

Externally Operable. Capable of being operated without exposing the operator to contact with live
parts.

Feeder. All circuit conductors between the service equipment, the source of a separately derived
system, or other power supply source and the final branch-circuit overcurrent device.

Festoon Lighting. A string of outdoor lights that is suspended between two points.





Fitting. An accessory such as a locknut, bushing, or other part of a wiring system that is intended
primarily to perform a mechanical rather than an electrical function.

Garage. A building or portion of a building in which one or more self-propelled vehicles can be kept
for use, sale, storage, rental, repair, exhibition, or demonstration purposes.

Ground. The earth.

Grounded. (Grounding). Connected (connecting) to ground or to a conductive body that extends
the ground connection.

Grounded, Solidly. Connected to ground without inserting any resistor or impedance device.
Grounded Conductor. A system or circuit conductor that is intentionally grounded.

Ground-Fault Circuit Interrupter (GFCI). A device intended for the protection of personnel that
functions to deenergize a circuit or portion thereof within an established period of time when a
current to ground exceeds the values established for a Class A device.

FPN: Class A ground-fault circuit interrupters trip when the current to ground is 6 mA or higher and
do not trip when the current to ground is less than 4 mA. For further information, see UL 943,
Standard for Ground-Fault Circuit Interrupters.

Ground-Fault Protection of Equipment. A system intended to provide protection of equipment
from damaging line-to-ground fault currents by operating to cause a disconnecting means to open all
ungrounded conductors of the faulted circuit. This protection is provided at current levels less than
those required to protect conductors from damage through the operation of a supply circuit
overcurrent device.

Grounding Conductor. A conductor used to connect equipment or the grounded circuit of a wiring
system to a grounding electrode or electrodes.

Grounding Conductor, Equipment (EGC). The conductive path installed to connect normally non—
currentcarrying metal parts of equipment together and to the system grounded conductor or to the
grounding electrode, or both.

FPN No. 1: It is recognized that the equipment grounding conductor also performs bonding.
FPN No. 2: See 250.118 for a list of acceptable equipment grounding conductors.

Grounding Electrode. A conducting object through which a direct connection to earth is
established.

Grounding Electrode Conductor. A conductor used to connect the system grounded conductor or
the equipment to a grounding electrode or to a point on the grounding electrode system.

Guarded. Covered, shielded, fenced, enclosed, or otherwise protected by means of suitable covers,
casings, barriers, rails, screens, mats, or platforms to remove the likelihood of approach or contact
by persons or objects to a point of danger.





Guest Room. An accommodation combining living, sleeping, sanitary, and storage facilities within a
compartment.

Guest Suite. An accommodation with two or more contiguous rooms comprising a compartment,
with or without doors between such rooms, that provides living, sleeping, sanitary, and storage
facilities.

Handhole Enclosure. An enclosure for use in underground systems, provided with an open or
closed bottom, and sized to allow personnel to reach into, but not enter, for the purpose of installing,
operating, or maintaining equipment or wiring or both.

Hoistway. Any shaftway, hatchway, well hole, or other vertical opening or space in which an
elevator or dumbwaiter is designed to operate.

Identified (as applied to equipment). Recognizable as suitable for the specific purpose, function,
use, environment, application, and so forth, where described in a particular Code requirement.

FPN: Some examples of ways to determine suitability of equipment for a specific purpose,
environment, or application include investigations by a qualified testing laboratory (listing and
labeling), an inspection agency, or other organizations concerned with product evaluation.

In Sight From (Within Sight From, Within Sight). Where this Code specifies that one equipment
shall be “in sight from,” “within sight from,” or “within sight of,” and so forth, another equipment, the
specified equipment is to be visible and not more than 15 m (50 ft) distant from the other.

Interactive System. An electric power production system that is operating in parallel with and
capable of delivering energy to an electric primary source supply system.

Interrupting Rating. The highest current at rated voltage that a device is intended to interrupt under
standard test conditions.

FPN: Equipment intended to interrupt current at other than fault levels may have its interrupting
rating implied in other ratings, such as horsepower or locked rotor current.

Intersystem Bonding Termination. A device that provides a means for connecting communications
system(s) grounding conductor(s) and bonding conductor(s) at the service equipment or at the
disconnecting means for buildings or structures supplied by a feeder or branch circuit.

Isolated (as applied to location). Not readily accessible to persons unless special means for
access are used.

Kitchen. An area with a sink and permanent facilities for food preparation and cooking.

Labeled. Equipment or materials to which has been attached a label, symbol, or other identifying
mark of an organization that is acceptable to the authority having jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production of labeled equipment or
materials, and by whose labeling the manufacturer indicates compliance with appropriate standards
or performance in a specified manner.

Lighting Outlet. An outlet intended for the direct connection of a lampholder or luminaire.





Listed. Equipment, materials, or services included in a list published by an organization that is
acceptable to the authority having jurisdiction and concerned with evaluation of products or services,
that maintains periodic inspection of production of listed equipment or materials or periodic
evaluation of services, and whose listing states that either the equipment, material, or service meets
appropriate designated standards or has been tested and found suitable for a specified purpose.

FPN: The means for identifying listed equipment may vary for each organization concerned with
product evaluation, some of which do not recognize equipment as listed unless it is also labeled.
Use of the system employed by the listing organization allows the authority having jurisdiction to
identify a listed product.

Live Parts. Energized conductive components.

Location, Damp. Locations protected from weather and not subject to saturation with water or other
liquids but subject to moderate degrees of moisture. Examples of such locations include partially
protected locations under canopies, marquees, roofed open porches, and like locations, and interior
locations subject to moderate degrees of moisture, such as some basements, some barns, and
some cold storage warehouses.

Location, Dry. A location not normally subject to dampness or wetness. A location classified as dry
may be temporarily subject to dampness or wetness, as in the case of a building under construction.

Location, Wet. Installations underground or in concrete slabs or masonry in direct contact with the
earth; in locations subject to saturation with water or other liquids, such as vehicle washing areas;
and in unprotected locations exposed to weather.

Luminaire. A complete lighting unit consisting of a light source such as a lamp or lamps, together
with the parts designed to position the light source and connect it to the power supply. It may also
include parts to protect the light source or the ballast or to distribute the light. A lampholder itself is
not a luminaire.

Metal-Enclosed Power Switchgear. A switchgear assembly completely enclosed on all sides and
top with sheet metal (except for ventilating openings and inspection windows) and containing
primary power circuit switching, interrupting devices, or both, with buses and connections. The
assembly may include control and auxiliary devices. Access to the interior of the enclosure is
provided by doors, removable covers, or both. Metal-enclosed power switch gear is available in non-
arc-resistant or arc-resistant constructions.

Motor Control Center. An assembly of one or more enclosed sections having a common power bus
and principally containing motor control units.

Multioutlet Assembly. A type of surface, flush, or freestanding raceway designed to hold
conductors and receptacles, assembled in the field or at the factory.

Neutral Conductor. The conductor connected to the neutral point of a system that is intended to
carry current under normal conditions.





Neutral Point. The common point on a wye-connection in a polyphase system or midpoint on a
single-phase, 3-wire system, or midpoint of a single-phase portion of a 3-phase delta system, or a
midpoint of a 3-wire, direct-current system.

FPN: At the neutral point of the system, the vectorial sum of the nominal voltages from all other
phases within the system that utilize the neutral, with respect to the neutral point, is zero potential.

Nonautomatic. Action requiring personal intervention for its control. As applied to an electric
controller, nonautomatic control does not necessarily imply a manual controller, but only that
personal intervention is necessary.

Nonlinear Load. A load where the wave shape of the steady-state current does not follow the wave
shape of the applied voltage.

FPN: Electronic equipment, electronic/electric-discharge lighting, adjustable-speed drive systems,
and similar equipment may be nonlinear loads.
Outlet. A point on the wiring system at which current is taken to supply utilization equipment.

Outline Lighting. An arrangement of incandescent lamps, electric-discharge lighting, or other
electrically powered light sources to outline or call attention to certain features such as the shape of
a building or the decoration of a window.

Overcurrent. Any current in excess of the rated current of equipment or the ampacity of a
conductor. It may result from overload, short circuit, or ground fault.

FPN: Where service equipment is located outside the building walls, there may be no service-
entrance conductors or they may be entirely outside the building.

Service Equipment. The necessary equipment, usually consisting of a circuit breaker(s) or
switch(es) and fuse(s) and their accessories, connected to the load end of service conductors to a
building or other structure, or an otherwise designated area, and intended to constitute the main
control and cutoff of the supply.

Service Lateral. The underground service conductors between the street main, including any risers
at a pole or other structure or from transformers, and the first point of connection to the service-
entrance conductors in a terminal box or meter or other enclosure, inside or outside the building wall.
Where there is no terminal box, meter, or other enclosure, the point of connection is considered to
be the point of entrance of the service conductors into the building.

Service Point. The point of connection between the facilities of the serving utility and the premises
wiring.

Short-Circuit Current Rating. The prospective symmetrical fault current at a nominal voltage to
which an apparatus or system is able to be connected without sustaining damage exceeding defined
acceptance criteria.

Show Window. Any window used or designed to be used for the display of goods or advertising
material, whether it is fully or partly enclosed or entirely open at the rear and whether or not it has a
platform raised higher than the street floor level.





Signaling Circuit. Any electrical circuit that energizes signaling equipment.

Solar Photovoltaic System. The total components and subsystems that, in combination, convert
solar energy into electric energy suitable for connection to a utilization load.

Special Permission. The written consent of the authority having jurisdiction.
Structure. That which is built or constructed.

Supplementary Overcurrent Protective Device. A device intended to provide limited overcurrent
protection for specific applications and utilization equipment such as luminaires and appliances. This
limited protection is in addition to the protection provided in the required branch circuit by the branch
circuit overcurrent protective device.

Surge Arrester. A protective device for limiting surge voltages by discharging or bypassing surge
current; it also prevents continued flow of follow current while remaining capable of repeating these
functions.

Surge-Protective Device (SPD). A protective device for limiting transient voltages by diverting or
limiting surge current; it also prevents continued flow of follow current while remaining capable of
repeating these functions and is designated as follows:

Type 1: Permanently connected SPDs intended for installation between the secondary of the service
transformer and the line side of the service disconnect overcurrent device.

Type 2: Permanently connected SPDs intended for installation on the load side of the service
disconnect overcurrent device, including SPDs located at the branch panel.

Type 3: Point of utilization SPDs.

Type 4: Component SPDs, including discrete components, as well as assemblies.

FPN: For further information on Type 1, Type 2, Type 3, and Type 4 SPDs, see UL 1449, Standard
for Surge Protective Devices.

Switch, Bypass Isolation. A manually operated device used in conjunction with a transfer switch to
provide a means of directly connecting load conductors to a power source and of disconnecting the
transfer switch.

Switch, General-Use. A switch intended for use in general distribution and branch circuits. It is rated
in amperes, and it is capable of interrupting its rated current at its rated voltage.

Switch, General-Use Snap. A form of general-use switch constructed so that it can be installed in
device boxes or on box covers, or otherwise used in conjunction with wiring systems recognized by
this Code.

Switch, Isolating. A switch intended for isolating an electrical circuit from the source of power. It has
no interrupting rating, and it is intended to be operated only after the circuit has been opened by
some other means.

Switch, Motor-Circuit. A switch rated in horsepower that is capable of interrupting the maximum
operating overload current of a motor of the same horsepower rating as the switch at the rated
voltage.





Switch, Transfer. An automatic or nonautomatic device for transferring one or more load conductor
connections from one power source to another.

Switchboard. A large single panel, frame, or assembly of panels on which are mounted on the face,
back, or both, switches, overcurrent and other protective devices, buses, and usually instruments.
Switchboards are generally accessible from the rear as well as from the front and are not intended to
be installed in cabinets.

Thermally Protected (as applied to motors). The words Thermally Protected appearing on the
nameplate of a motor or motor-compressor indicate that the motor is provided with a thermal
protector.

Thermal Protector (as applied to motors). A protective device for assembly as an integral part of a
motor or motorcompressor that, when properly applied, protects the motor against dangerous
overheating due to overload and failure to start.

FPN: The thermal protector may consist of one or more sensing elements integral with the motor or
motorcompressor and an external control device.
Ungrounded. Not connected to ground or to a conductive body that extends the ground connection.

Utility-Interactive Inverter. An inverter intended for use in parallel with an electric utility to supply
common loads that may deliver power to the utility.

Utilization Equipment. Equipment that utilizes electric energy for electronic, electromechanical,
chemical, heating, lighting, or similar purposes.

Ventilated. Provided with a means to permit circulation of air sufficient to remove an excess of heat,
fumes, or vapors.

Volatile Flammable Liquid. A flammable liquid having a flash point below 38°C (100°F), or a
flammable liquid whose temperature is above its flash point, or a Class Il combustible liquid that has
a vapor pressure not exceeding 276 kPa (40 psia) at 38°C (100°F) and whose temperature is above
its flash point.

Voltage (of a circuit). The greatest root-mean-square (rms) (effective) difference of potential
between any two conductors of the circuit concerned.

FPN: Some systems, such as 3-phase 4-wire, single-phase 3-wire, and 3-wire direct current, may
have various circuits of various voltages.

Voltage, Nominal. A nominal value assigned to a circuit or system for the purpose of conveniently
designating its voltage class (e.g., 120/240 volts, 480Y/277 volts, 600 volts). The actual voltage at
which a circuit operates can vary from the nominal within a range that permits satisfactory operation
of equipment.

FPN: See ANSI C84.1-2006, Voltage Ratings for Electric Power Systems and Equipment (60 Hz).





Voltage to Ground. For grounded circuits, the voltage between the given conductor and that point
or conductor of the circuit that is grounded; for ungrounded circuits, the greatest voltage between the
given conductor and any other conductor of the circuit.

Watertight. Constructed so that moisture will not enter the enclosure under specified test conditions.

Weatherproof. Constructed or protected so that exposure to the weather will not interfere with
successful operation.

FPN: Rainproof, raintight, or watertight equipment can fulfill the requirements for weatherproof where
varying weather conditions other than wetness, such as snow, ice, dust, or temperature extremes,
are not a factor.





Safety Nuggets

Leather Gloves Electrical Notes Resistance results in heat
Eye Protection “Sparky” Ross 2/9/18 As voltage decreases, amperage increases
Lockout Tagout Kit Simple is more reliable (Entropy)

Even up all wire ends,wire nut,”Tug of Confidence”
Term / Water Analogy Definitions
Volts / Pressure Circuit: Source, conductors, load, control
Amps / Gallons per Minute Resistance: restriction of electron flow = HEAT
Watts / Work Done (resistive) Skin Effect: Electrons flow more on outer surface of conductor (AC)
Volt-Amps (VA) / Work Done (inductive) Electrons flow throughout total area of conductor (DC)
Calculations (Single Phase) Calculations (Three Phase) 208v Wye: Any L to N=120v
Volts x Amps = Watts (resistive) Volts x Amps x 1.73 = Watts (resistive) Any L to L= 208v
Volts x Amps = VA (inductive) Volts x Amps x 1.73 = VA (inductive) 240v Delta: L1 Or L3 to N=120v
Watts or VA=Volts =Amps Watts or VA + (Volts x 1.73) = Amps L2 to N= 208v (stinger)
Power Factor = Watts/VA Watts = VA x PF Any L to L=240v
CU Wire Ratings (75deg C) Wire Insulation Applications Box Wire Fill Allowances (5s
Deeps!
14 awg = 15A* 12 awg = 20A* Wet Locations - THWN, THW-2 #14  Allow 2 cubic inches
10 awg = 30A 8 awg = 40A Dry Locations - THHN, #12  Allow 2.25 cubic inches

6 awg = 50A 4 awg = 70A Cords: S=Service 600v, J=Junior 300V Add up all Hots & Grounded wires
2 awg = 100A 1 awg = 125A O=0il Resistant Outer, OO= Super Oily = Add 1 for all grounds,Add 2 per device

3/0 awg = 200A *=Best Practice W=Weather Resistant (SOOW best) Multiply total count by wire allowance
Construction Applications Minimum Support Spacing (check options)
Romex (NM) - just say nol..- Non-State Parks Residential (no mice) Every 4.5 feet, within 12" of Box

Armored Cable (AC or BX) - Residential (State Park Housing) Every 4.5 feet, within 12" of Box

Metal Clad (MC) - Residential, light commercial, Dry Every 6 feet, within 12" of Box

Flex (steel or Aluminum) - Shops, Commercial Properties, Dry Every 4.5 feet, within 12" of Box

Armored Liquid Tight - Wet Locations, Short Runs Every 4.5 feet, within 12" of Box

Electrical Non-Metallic Tubing (Blue Smurf) - In concrete walls Every 3 feet, within 3 feet of Box

PVC Schedule 40 - Underground, slabs, out of physical harm Every 10 feet, within 12" of Box

PVC Schedule 80 - Underground, thicker wall for protection, less fill Every 10 feet, within 3 feet of Box
Electrical Metallic Tubing (EMT) - Shops, Commercial, Industrial Every 10 feet, within 3 feet of Box

Rigid - Industrial, Hazardous locations Every 10 feet, wit in 3 feet of Box
Minimum Cover Requirements (top of conduit to grade) : 24" Driveways or other traffic areas

18" Non-traffic (Option: 2" concrete = 6" depth)
Minimum Clear Working Space (150v or less Phase to Ground) : 30" Wide 36" Deep 78" High

Sources

National Electric Code (NEC)-  Article 100: Definitions Article 250: Grounding and Bonding
Article 110: Installations Article 300: Wiring Methods
Article 200: Wiring Protection Article 430: Motor Circuits
Article 551: RV Parks Article 690: Solar
Article 700: Emergency Power Article 900: Tables & Worksheets

www.mikeholt.com Great forum, requires free membership (e-mail) to ask questions
www.youtube.com 6Great for how-to and troubleshooting

www . nooutage.com/vdrop.htm Voltage Drop Calculator for AC 1ph & 3ph, DC
http://windsun.com/Hardware/Voltage Calc.htm Voltage Drop, Calcs wire size




http://www.mikeholt.com/

http://www.youtube.com/

http://www.nooutage.com/vdrop.htm

http://windsun.com/Hardware/Voltage_Calc.htm



INTERMEDIATE ELECTRICAL SKILLS

PRE-TRAINING QUIZ

NAME:
DISTRICT:

1. Describe an electrical project you have either completed or assisted with since completion of
the Basic Electrical Skills class. Attach any additional pages as needed...

2. Atoms are composed of :

3. Electrons have a charge.

4. Atoms that easily pass electrons can be used as

5. Rubber or glass make good

6. Using a water analogy, voltage can be described as

resistive watts as

7. Asimple electrical circuit consists of a :

8. 3000 watts (resistive) used for three hours equals

9. Volt/Amps are the equivalent of watts in

10. The three biggest factors that determine resistance to the flow of electrons are

and

and
,amperageas__and
, and a
kwhrs.
loads.






11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

In the United States, electron flow in AC electricity reverses direction times a second.

Current passing through a coil of wire causes a

Electromagnetic Induction occurs when passing a through a coil.

Name three mechanical examples of how magnetic induction can be achieved to create AC

electricity

Transformers induce voltage from the coil to the coil.
Capacitors store energy.

Batteries store energy.

AHJ stands for

An example of a grounding conductor is

An example of a grounded conductor is

A GFCI works by sensing

AFCI’s work by sensing

If you needed information on Grounding, you find it in Article of the NEC.

Why is it so important not to notch copper wire when using a stripper?

The safest way to work on any electrical device or equipment is to use

procedures






Pre-Training Quiz (continued)

Project Calculations

Ten 300 watt 120v post lights are planned for the Visitor Center parking lot. They will be installed a
very short distance from a NEMA 3R weather rated junction box located 300 feet away from the

subpanel.

26. What is the total connected amps of lighting load?

27. What would be the appropriate size circuit breaker be?

28. What size copper wire is needed to keep voltage-drop to less than 3% between the subpanel

and junction box?

29. What wire insulation type would be best for an underground (wet) installation?

30. What would the minimum cover requirement be if the conduit trench went through the

parking area?
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