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Board of Building Standards 
 

EDUCATION COMMITTEE MEETING 
AGENDA 

 
 
DATE:   FEBRUARY 25, 2021 
TIME:   10:00 AM 
LOCATION:  VIDEOCONFERENCE:  

DIAL-IN 1 614-721-2972 
CONFERENCE ID: 671 066 950# 

 
Staff and Guest ‘Check-in’ 
 
Call to Order 
 
Roll Call 
 
Course Applications 

ER-1 Complying with Fire Protection and Building Codes in Ohio (HalfMoon Education) 
BO, MPE, MechPE, BI, FPI, RBO, RPE, ESI (7 hours) 
Staff Notes: Tabled at January meeting for review of materials, now attached. NFPA 101 is not 
generally applicable in Ohio, and NFPA 1 is never applicable in Ohio: references should be to 
Ohio Fire Code 
ESIAC Recommendation:   
Committee Recommendation:  
 

ER-2 2021 ICC EduCode Online Symposium 
77 courses, mostly 4 or 8 hours, in a 5 day program: see brochure. 
Staff Notes: Recommend approval for most courses on a request basis rather than creating 77 
new courses in BBS database, except 12, 22, 61 and 63, which are not recommended for 
approval. ESI courses have been submitted to ESIAC for review. 
Committee Recommendation: 
 

ER-3 What’s New for the 2020 NEC? Virtual Seminar (ICC) 
ESI, EPE, 8 hours 
Staff Notes: ICC is offering a week of virtual learning, focused on the 2020 NEC and exam 
preparation.  Certified personnel have asked BBS to offer BBS credit for these online courses, as 
the pandemic has made continuing education opportunities more difficult to come 
by.  Recommend approval, add BO, MPE, RBO, RPE 
ESIAC Recommendations: Recommend approval 
Committee Recommendation: 
 

ER-4 Electrical Safety and NFPA 70E 2021 Virtual Seminar (ICC) 
ESI, EPE (8 hours) 
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Staff Notes: Part of ICC 2021 EduCode program.  Not recommended for approval, NFPA 70E not 
applicable in Ohio 
ESIAC Recommendations: Not recommended for approval 
Committee Recommendation: 
 

ER-5 Electrical Exam Preparation for Inspectors, Journeyman and Master’s  Virtual Seminar (ICC) 
ESI, EPE (8 hours) 
Staff Notes: Part of 2021 ICC EduCode Virtual Education Program 
ESIAC Recommendations: Recommend approval 
Committee Recommendation: 
 

ER-6 Solar/PV Inspections, What are we missing?  Virtual Seminar (ICC) 
ESI, EPE (4 hours) 
Staff Notes: Part of the 2021 ICC EduCode program. Recommend approval, add BO, MPE, RBO, 
RPE. 
ESIAC Recommendations: Recommend approval 
Committee Recommendation: 
 

ER-7 Healthcare Electrical Systems – Hospitals, Clinics and Care Facilities Virtual Seminar (ICC) 
ESI, EPE (4 hours) 
Staff Notes: Part of 2021 ICC EduCode program. Recommend approval, add BO, MPE. 
ESIAC Recommendations: Recommend approval 
Committee Recommendation: 
 

ER-8 Grounding and Bonding, What is What? Virtual Seminar (ICC) 
ESI, EPE (8 hours) 
Staff Notes: Part of 2021 ICC EduCode program. Recommend approval, add BO, MPE, RBO, RPE 
ESIAC Recommendations: Recommend approval 
Committee Recommendation: 
 

ER-9 Hospital Isolated Power Systems 2020 NEC Article 517, Part VII (Independent Electrical 
Contractors) 
ESI, EPE (2 hours) 
Staff Notes:  Handouts only, no slides. Recommend approval, add BO, MPE. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-10 Installing Services (2020 NEC) (Jade Learning) 
ESI (4 hours) 
Staff Notes: This course is pages 1-5 of the attachment. Recommend approval, add BO, MPE, 
EPE, RBO, RPE. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-11 Most Unanswered NEC Code Questions (IAEI) 
ESI, BO, BPE, MPE, EPE, BI, RBO, RPE (12 hours in 6 sessions) 
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Staff Notes:  The slides are the questions.  To allow for plenty of interaction, there is no quota of 
slides/questions to cover in a given session. Recommend approval.  
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-12 Motor Circuits 2020 NEC Article 430 (Independent Electrical Contractors) 
ESI, EPE (2 hours) 
Staff Notes:  Handouts only, no slides. Recommend approval, add BO, MPE, RBO, RPE. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-13 NEC 2020 Commercial and Industrial Power Systems (Electrical League of Ohio) 
ESI, BO, MPE, BPE, EPE, BI, RBO, RPE (4 hours) 
Staff Notes:  Recommend approval. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-14 NEC 2020 Electrical Systems for Health Care (Electrical League of Ohio) 
ESI, BO, MPE, BPE, EPE, BI, RBO, RBI (4 hours) 
Staff Notes:  Recommend approval, add RPE. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-15 Pools, Fountains, Natural and Artificial Bodies of Water: 2020 NEC Articles 680 and 682 
(Independent Electrical Contractors) 
ESI, EPE (2 hours) 
Staff Notes:  This course does have slides (attached). Recommend approval, add BO, MPE, RBO, 
RPE. 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-16 Significant Changes to the 2020 NEC, Part A (Electrical Trades Center) 
ESI, BI (10 hours in 3 sessions) 
Staff Notes: Recommend approval, add BO, MPE, EPE, RBO, RPE 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-17 Significant Changes to the 2020 NEC, Part B (Electrical Trades Center) 
ESI, BI (10 hours in 3 sessions) 
Staff Notes: Recommend approval, add BO, MPE, EPE, RBO, RPE  
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

  
Old Business 
  
New Business 

3



 

Ohio Board of Building Standards 
6606 Tussing Road 
Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider 

614-644-2613 
Fax 614 -644-3147 

TTY/TDD 800-750-0750 
com.ohio.gov 

 

  
Adjourn  
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File Attachments for Item:

ER-1 Complying with Fire Protection and Building Codes in Ohio (HalfMoon Education)

BO, MPE, MechPE, BI, FPI, RBO, RPE, ESI (7 hours)

Staff Notes: Tabled at January meeting for review of materials, now attached.

ESIAC Recommendation:

Committee Recommendation:
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Complying with Fire  
Protection and Building Codes

Kendall Nightlinger 

 HalfMoon Education Inc. 
Altoona, Wisconsin 

www.halfmoonseminars.org 
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HalfMoon Education Inc. 
P.O. Box 278 

Altoona, WI 54720-0278 
(715) 835-5900

All rights reserved. The material in this manual may be reproduced only with the 
permission of HalfMoon Education, Inc. Additional copies may be obtained by 
contacting HalfMoon at the address or phone number shown above. 

This manual is designed to provide general information regarding the subject matter 
covered. The reader understands that the publisher is not engaged in the practice of 
rendering legal, accounting, medical or other professional services. This manual 
should not be used as a substitute for obtaining advice and counsel from a qualified 
professional of your choice. 
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HalfMoon Education Inc. 
PO Box 278 

Altoona, WI 54720 
(715) 835-5900

AIA Provider No. J885  

Complying with Fire Protection and Building Codes 

Instructor:  

Kendall Nightlinger 
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HalfMoon Education Inc. 
PO Box 278 

Altoona, WI 54720 
(715) 835-5900

AIA Provider No. J885  

AIA CES Provider Statement 

HalfMoon Education Inc. is a registered provider of AIA-approved 
continuing education under Provider Number J885. All registered  

AIA/CES providers must comply with the AIA Standards for Continuing 
Education Programs. Any questions or concerns about this provider or this 
learning program may be sent to AIA/CES (cessupport@aia.org or (800) AIA 
3837, Option 3). 

This learning program is registered with the AIA/CES for continuing 
professional education. As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing or dealing 
in any material or product. 

AIA continuing education credit has been reviewed and approved by  

 AIA/CES. Learners must complete the entire learning program to received  
continuing education credit. AIA continuing education Learning Units earned  
upon completion of this course will be reported to AIA/CES for AIA members.  
Certificates of Completion for both AIA members and non-AIA members are  
available upon request.

15
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HalfMoon Education Inc. 
PO Box 278 

Altoona, WI 54720 
(715) 835-5900

AIA Provider No. J885 
 

Complying with Fire Protection and Building Codes 

Course Description: 

This 6.5 hour live lecture presentation examines provisions of the 
International Fire Code, Ohio Building Codes, the National Fire 
Protection Association, and local codes addressing occupancy 
classifications, high pile storage and H occupancies (IFC), fire 
protection features and equipment. 

17
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HalfMoon Education Inc. 
PO Box 278 

Altoona, WI 54720 
(715) 835-5900

AIA Provider No. J885  

Complying with Fire Protection and Building Codes 

Learning Objectives: 

Learners will be able to identify life safety and building codes 
which mandate fire protection and fire resistance features, including 
the International Fire Code, state building codes and National Fire 
Protection Association (NFPA) Codes, and learners will apply the 
proper codes to specific projects. 

Learners will be able to define building occupancies and identify 
how changes of use and occupancy affect fire protection 
requirements. 

Learners will be able to comply with requirements for fire 
protection features and equipment, including fire-resistant building 
materials, fire and smoke protection features, fire detection and 
alarm systems and sprinkler systems. 

Learners will be able to participate in code compliance exercises, 
applying fire protection code requirements to new construction and 
to buildings undergoing changes in occupancy.  

19
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Materials Provided By 

Kendall Nightlinger  
Senior Code Specialist at Ino-Tek  

Mr. Nightlinger is a nationally-recognized expert in the application of building and 
fire codes to the safe design and operation of commercial and industrial facilities. 
He possesses over 40 years of mechanical trade experience and has been a fire 
protection, mechanical plans examiner/inspector since 1992. Mr. Nightlinger has 
been a code instructor since 1994 and is designated as a lifetime state of Michigan 
code instructor (#1952). He participates in the International Code Council Action 
Committees (FCAC, BCAC) and work groups regarding hazardous material, fire 
protection and life safety issues. Mr. Nightlinger speaks regularly to architects and 
engineers about code compliance and life safety design issues. He also speaks 
before building, mechanical and fire inspector associations promoting a higher level 
of understanding about the challenges of safety around hazardous materials. Mr. 
Nightlinger’s passion for his trade, and his professionalism, engages his audience, 
empowering many of them as ambassadors for code compliance. He joined Ino-Tek 
in 2018 as a senior code specialist and consultant for hazardous materials. 
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Complying with Fire Protection and Building Codes 

 TABLE OF CONTENTS 

 By Kendall Nightlinger 

Fire Protection and Life Safety Design ............................................................................... 1 

Occupancy Classifications ................................................................................................ 25 

High Pile Storage and H Occupancies, OFC Chapter 32 .................................................. 33 

Fire Protection Features and Equipment, OFC Chapter 9, MBC Chapter 9 ..................... 71 

     Ohio Department of Commerce – Plan Submittal Checklist – Fire Alarm Systems ... 77 

Occupancy Exercises ......................................................................................................... 81 
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Fire Protection and Life  
Safety Design  

Kendall Nightlinger 

1
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Making Communities Safer Every Day 1

COMPLYING WITH FIRE PROTECTION 

AND BUILDING CODES

Ohio Building Code 2017 w 2018 errata

Ohio Fire Code 2017 w 2019 errata

And applicable NFPA standards

Kendall Nightlinger 
Fire Protection/Mechanical Inspector 27 Years

President of the ICC Chapter; 
Metropolitan Mechanical Inspectors Association 

AIA Course Instructor  

Fire Protection / Mechanical / Plans Examiner / Inspector Since 
1992

Been in the Mechanical Trades Since 1978

I'm just here to share my experiences and 
interpretations

2Making Communities Safer Every Day
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About us…

Founded in 1996, Ino-Tek is the Leader for the Design, Installation and Service
of Turn-Key, Code-Compliant Life Safety / Hazardous Material Emergency
Alarm Systems and Gas Detection. Our customers include leading
manufacturers, universities, research institutions, hospitals, municipalities, the
United States Environmental Protection Agency and now - with changes in
State law legalizing marijuana for recreational use - grow, extraction and
processing facilities across the state.

Ino-Tek has installed over 2200 Life Safety Systems that keep over 100,000
employees and visitors safe from exposure to toxic and flammable hazards.
Keeping people and facilities safe around hazardous materials is our mission…
and we do it better than anyone. Across the United States, Canada and Mexico,
Ino-Tek is the supplier of choice when it comes to keeping people and facilities
safe around hazardous materials!

Our comprehensive, Proactive Compliance approach incorporates Hazard
Reviews, Code-Compliance Assessments and cutting-edge Engineering to
ensure that our systems set the standard for worker safety in Hazardous
Material environments. To ensure continued safety in the workplace, we
provide ongoing Calibration, Certification, Maintenance and 24/7 support to
our customers through our in-house team of service professionals.

www.ino‐tek.com
586‐336‐0856

Enthusiasm/Passion 

• Please excuse me if it sounds like I am 
preaching today…

• It’s just that I am passionate about the subject 
matter 

• and the day the light bulb came on in my mind 

of our true mandate

4Making Communities Safer Every Day
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“My basic principle is that you don't make 

decisions because they are easy;

you don't make them because they are cheap; 

you don't make them because they're popular; 

you make them because they're right.”

QUOTE by Theodore Hesburgh
Former President of the University of Notre Dame

5Making Communities Safer Every Day

TODAYS FORMAT

You will find my format and approach a little 
different than some…

• I have taught Code Officials for over 17 years

• College Courses,

• Contractor’s Preparation Courses,

• Code Update courses,

• Key Note Speaker at Trade Expo’s

6Making Communities Safer Every Day
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LEARNING OBJECTIVES contd.

• How to Correctly Deal With MAQ’s

• What is the Purpose of THE REPORT (OBC 
414.1.3)

• What is the Difference between OFC Chapter 
32 and NFPA‐13 on High Piled Storage

Making Communities Safer Every Day
7

Understanding the Difference

Between Fire Prevention Codes

and Construction Codes in Ohio

Making Communities Safer Every Day
8
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How these two agencies / codes work together

• Coordination at the time of review

9

CONSTRUCTION CODES

Making Communities Safer Every Day
10
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FIRE PREVENTION CODE

Making Communities Safer Every Day
11

OHIO FIRE CODE
OHIO ADMINISTRATIVE CODE 1301:7-7-01 

UPDATED JANUARY 2019

The most recent amendments to the 2017 
Ohio Fire Code resulting from the: 

• adoption of changes made by the Board of 
Building Standards 

• Follow Steps 1 through 36 

Making Communities Safer Every Day
12
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OFC (A) SECTION 101
SCOPE AND GENERAL REQUIREMENTS 

• (1) 101.1 Title. The rules of the state fire 
marshal as set forth in Chapter 1301:7‐7‐ of 
the Administrative Code shall be known as 
the “Ohio Fire Code” abbreviated “OFC”, 
and hereinafter in such rule may also be 
referred to as the “state fire code” or “this 
code.” 

Making Communities Safer Every Day
13

OFC (2) 101.2 Scope. This code establishes state fire 
marshal rules 

• for the administration and enforcement of 
authorities granted to the fire marshal and 
fire code officials in Chapters 3701., 3731., 
3737., 3741., 3743., 3781., 3791. and 5104. 
of the Revised Code including, but not limited 
to, regulations affecting or relating to 
structures, processes, premises and 
safeguards regarding all of the following: 

Making Communities Safer Every Day
14
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1. The hazard of fire and explosion arising from the 
storage, handling or use of structures, materials
or devices;

2. Conditions hazardous to life, property or public 
welfare in the occupancy of structures or 
premises; 

3. Fire hazards in the structure or on the premises 
from occupancy or operation; 

4. Matters related to the construction, extension, 
repair, alteration or removal of fire protection 
systems; and 

5. Conditions affecting the safety of fire fighters
and emergency responders during emergency 
operations. 

15

OFC (b) 101.2.2 Activities, locations and persons 
subject to the Ohio Fire Code. 

• Unless specifically exempted or as limited by 
federal or state law or this code, the 
provisions of this code are intended to 
safeguard life and property from fire and 
explosion and shall apply to all aspects of fire 
safety at any structures, building, premises, 
vehicles or other locations within the 
territorial jurisdiction of the State of Ohio. 

16
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DEFINITIONS and ADMINISTRATION 
Sections 

Are our most powerful TOOLS

OFC (3) 101.3 Intent. The purpose of this 
code is to establish the minimum 
requirements consistent with nationally 
recognized good practice for providing a 
reasonable level of;

17Making Communities Safer Every Day

IMPORTANT TOOLS Continued;

life safety and property protection from the 
hazards of fire, explosion or dangerous 
conditions in new and existing buildings, 
structures and premises, and to provide a;

18Making Communities Safer Every Day
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IMPORTANT TOOLS… Continued

reasonable level of safety to fire fighters and 
emergency responders during emergency 
operations.

19Making Communities Safer Every Day

OFC (4) 102.4 Application of building code. 

• The planning, design and construction of new 
buildings and structures to provide the 
necessary egress facilities, fire protection, and 
built‐in fire protection equipment shall be 
controlled by the building code of the 
jurisdiction; 

• and any alterations, additions or changes of 
occupancy in buildings required by the 
provisions of this code which are within the 
scope of the building code shall be made in 
accordance therewith. 

20
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OFC (1) 103.1 Fire code(s) within a political 
subdivision. 

• Consistent with this paragraph, a 
political subdivision may, but is not 
required to, adopt and enforce a local 
fire code in accordance with the 
provisions of Ohio law. 

• If a political subdivision adopts a local 
fire code, that local fire code 
constitutes an additional set of fire 
safety regulations in the applicable 
jurisdiction. 

Making Communities Safer Every Day
21

OFC (1) 103.1 Continued
A local fire code shall not and does not modify,

repeal, invalidate or otherwise nullify 
any provisions of this code or any 
authorities reserved for the state fire 
marshal under this code. Such local 
fire codes shall not be called the “Ohio 
Fire Code” even if such codes contain 
the same or similar substantive rules 
as this code. 

22
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OFC (1) 103.1 continued 

• Regardless of whether a political 
subdivision adopts a local fire code, this 
code remains in effect and is enforceable 
at all locations in the state in accordance 
with the applicable provisions of the 
Revised Code and this code. 

23

OFC (2) 103.2 The state fire code is a minimum 
statewide standard. 

• This code shall constitute the minimum
standards for safeguarding life and property 
from fire and explosion in this state. 

• No political subdivision with the statutory 
authority to promulgate a local fire code 
may enact a local fire code, or parts thereof, 
or authorize a variance or waiver to such 
local fire code by any means, that provide a 
lower threshold of such safeguards or 
violate accepted engineering practice 
involving public safety. 

24
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OFC (D) SECTION 104 GENERAL AUTHORITY 
AND RESPONSIBILITIES (1) 104.1 General. 

• The fire code official is hereby authorized to enforce the 
provisions of this code and to the extent the state fire 
marshal has not rendered an interpretation or issued a 
“Technical Bulletin” regarding a particular topic, 

• the fire code official shall have the authority to render 
interpretations of this code, and to adopt policies, 
procedures, rules and regulations in order to clarify the 
application of its provisions. 

• Such interpretations, policies, procedures, rules and 
regulations shall be in compliance with the intent and 
purpose of this code and shall not have the effect of 
waiving requirements specifically provided for in this 
code. 

25

OFC “Technical Bulletin” 

• To the extent the state fire marshal has 
rendered an interpretation or issued a 
“Technical Bulletin” regarding the 
provisions of this code, such interpretation 
shall be definitive throughout the state and 
in the discretion of the state fire marshal 
shall supersede all prior interpretations 
that may have been rendered by any other 
fire code official. 

26
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OFC (2) 104.2 Applications and permits

• . The fire code official is authorized to 
receive applications, review construction 
documents and issue permits for 
construction regulated by this code, 

• issue permits for operations regulated by 
this code, inspect the premises for which 
such permits have been issued and enforce 
compliance with the provisions of this code. 

27

OFC (a) 104.2.1 Plan review for fire protection 
systems 

• in structures regulated by the building code as 
listed in rule 1301:7‐7‐80 of the Administrative 
Code. 

• For the purposes of this paragraph, a fire code 
official is authorized to conduct plan review of 
fire protection systems in structures regulated by 
the building code as listed in rule 1301:7‐7‐80 of 
the Administrative Code in accordance with 
Section 106.1.2 of that code and the provisions of 
this paragraph. 

28

16
40



OFC The fire code official is authorized to: 

• (i) 104.2.1.1. Receive and review fire 
protection system and associated fire 
safety feature related construction 
documents when notice is provided to the 
building code official in accordance with 
Section 106.1.2 of the building code as 
listed in rule 1301:7‐7‐80 of the 
Administrative Code 

29

OFC (ii) 104.2.1.2. Provide to the building official 
written findings 

• of the reviewed construction documents for 
compliance with the provisions of this code. 
For each element of the reviewed construction 
document that does not meet the 
requirements of this code, 

• the fire code official shall, in that official’s 
written findings, provide a specific reference
to the relevant sections of this code that have 
not been fully satisfied. 

30
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OBC 102.3 Other rules. As provided in division (B) of 
Section 3781.11 of the Revised Code, 

• the rules of the board of building standards shall supersede 
and govern any order, standard, or rule of the divisions of the 
fire marshal 

• or industrial compliance in the department of commerce, 
• and the department of health and of counties and 

townships, in all cases where such orders, standards or rules 
are in conflict with the rules of the board of building 
standards, 

• except that rules adopted and orders issued by the fire 
marshal pursuant to Chapter 3743. of the Revised Code 
prevail in the event of a conflict. 

31

OBC Other rules continued;
• There may be other requirements owners may be required to 

meet as set forth by other licensing agencies such as; 
• The Ohio State Fire Marshal, 
• Ohio Department of Health, 
• The Ohio Department of Jobs and Family Services, 
• Ohio Department of Mental Health and Addiction Services, 
• Ohio Department of Developmental Disabilities, 
• Federal agencies, 
• Or other licensing authorities. 
• Owners and designers should investigate these additional 

licensing agency requirements to ensure they are 
incorporated into the building design before submitting to 
the certified building department for plan approval. 
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OBC 102.11 Building department jurisdictional 
limitations. 

• A municipal, township, or county building 
department that has been certified by the 
board of building standards, pursuant to 
Section 103.2, shall enforce provisions of the 
rules of the board and of Chapters 3781. and 
3791. of the Revised Code, 

• relating to construction, arrangement, and the 
erection of buildings or parts thereof as 
defined in the rules of the board in accordance 
with the certification except as follows: 

33

OBC Fire. The state fire marshal or fire chief

• of municipal corporations or 
townships, having fire departments, 
shall enforce all provisions of the 
rules of the board relating to fire 
prevention. 
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SECTION 106 CONSTRUCTION DOCUMENTS 
106.1 Submittal documents. 

• Construction documents, statement of 
special inspections required and other 
data shall be submitted in two or more 
sets with each application for an 
approval. 

• Construction documents, adequate for 
the scope of the project, shall include 
information necessary to determine 
compliance with the building, mechanical, 
plumbing, fire, electrical, energy, and fuel 
gas codes such as: 

Making Communities Safer Every Day
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106.1.1 Information on construction documents. 
Index

• An index of drawings located on the 
first sheet which shall also include 
all occupancy classification(s), 
type(s) of construction, the area in 
gross square feet for each level, the 
maximum design occupant load, the 
structural design loads, and the 
seismic design category and site 
class; 

Making Communities Safer Every Day
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2. Site plan.

2.2 Site accessibility plan. 

3. Floor plans. 

4. Demolition. 

5. Roof plan. 

6. Exterior elevations. 

7. Building sections. 

8. Exterior building envelope.

9. Wall sections.

10. Interior elevations. 

37

11. Schedules.

12. Structure.

13. Fire suppression system. 

14. Fire‐resistance ratings. 

15. System descriptions.

16. Operations.

17. Additional information. 

38
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Occupancy Classifications 
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OBC SECTION 302
CLASSIFICATION

• 302.1 General. Structures or portions 
of structures shall be classified with

• respect to occupancy in one

• or more of the groups listed in this 
section.

39
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OCCUPANCY CLASSIFICATIONS

• A room or space that is intended to 
be occupied at different times for 
different purposes shall comply 
with: 

• all of the requirements that are 
applicable to 

• each of the purposes for which the 
room or space will be occupied.

40
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HAZARDOUS MATERIALS

• The functions of what is 
happening inside the building 
determine the fire protection and 
life safety features required.

• ALL uses involving hazardous 
materials require some form of 
protection

41

WHAT IS HAPPENING INSIDE?

• If we do not ask the owner what is 
happening inside we will not know!

• Best practice is to obtain this in 
writing

• We know they never change their 
operations once we design the 
building, RIGHT?

42
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HOW DO YOU KNOW IF ITS AN F OR H?

If you don’t ask for the report
• OBC 401.1.3 and;
• OFC (b) 104.7.2 Technical assistance.

you don’t KNOW!!!!

Many occupancies are routinely over MAQ

• Dangerous Buildings!!
• CSB REPORTS as case studies
• NIOSH REPORTS as case studies
• NIST reports as case studies

43
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1. Assembly (see Section 303): Groups A‐1, A‐2, A‐3, A‐4 and A‐5.

2. Business (see Section 304): Group B.

3. Educational (see Section 305): Group E.

4. Factory and Industrial (see Section 306): Groups F‐1 and F‐2.

5. High Hazard (see Section 307): Groups H‐1, H‐2, H‐3, H‐4 and 
H‐5.

6. Institutional (see Section 308): Groups I‐1, I‐2, I‐3 and I‐4.

7. Mercantile (see Section 309): Group M.

8. Residential (see Section 310): Groups R‐1, R‐2, R‐3 and R‐4.

9. Storage (see Section 311): Groups S‐1 and S‐2.

10. Utility and Miscellaneous (see Section 312): Group U.

44
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OBC 307.1.2 HAZARDOUS MATERIALS

• 307.1.2 HAZARDOUS MATERIALS 
regardless of quantity shall comply with 
414 the Ohio Fire Code (OFC)

• Which means: Chapters 50 through 67 
and many other miscellaneous sections

45

DOCUMENTATION IS KEY
• The statements of the design 
limitations should be on the drawings 
to protect all parties from the owners 
changing things later on.

• Otherwise its their word against yours. 

• Emails are not adequate when deaths 
or serious injury are involved

• Even notarized statements are 
questioned. Their claim is: “hey I 
misunderstood”

46
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OFC 32 HIGH PILED STORAGE

• THIS IS IMPORTANT – Items REQUIRED on the 
Construction Documents

• THERES AN ENTIRE CHAPTER ON THIS!!!!

• PROCEED WITH CAUTION!!
– 9 pages
– 14 + Items 
– 1 Figure, and 
– 2 Tables per OFC 3201.3

Making Communities Safer Every Day
47

OBC 413.1 GENERAL. HIGH PILE STORAGE

• COMBUSTIBLE STORAGE
• High‐piled 
stock or rack 
storage in any 
occupancy group 
shall comply with 
the Ohio 
Fire Code.

Making Communities Safer Every Day
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OFC CHAPTER 32
HIGH-PILED COMBUSTIBLE STORAGE

• OFC 3201.3 Construction documents. 

• At the time of building permit application for new 
structures designed to accommodate high‐piled 
storage 

• or for requesting a change of occupancy/use, 

• and at the time of application for a storage permit, 

• plans and specifications shall be submitted for 
review and approval. NOT OPTIONAL!!!

Making Communities Safer Every Day
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OFC 3201.3 CONSTRUCTION DOCUMENTS.
continued 

• In addition to the information required by the 
Ohio Building Code, 

• the storage permit submittal shall include the 
information specified in this section. 

• Following approval of the plans, a copy of the 
approved plans shall be maintained on the 
premises in an approved location. 

Making Communities Safer Every Day
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THE PLANS SHALL INCLUDE ALL OF THE 
FOLLOWING:

• Items 1 through 14. There are actually 28

• These are very detailed requirements

• These should be left to specialists

• These have very specific fire protection 
features to be designed into the building 
and are OFTEN NEGLECTED!!

• THIS IS NOT OPTIONAL!!

Making Communities Safer Every Day
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OFC SECTION 3206
GENERAL FIRE PROTECTION
AND LIFE SAFETY FEATURES

• OFC 3206.1 General. 

• Fire protection and life safety features for 
high‐piled storage areas shall be in 
accordance with Sections 3206.2 

• through 3206.10.

• THERE ARE 8 SUBSECTIONS AND A TABLE 
THAT YOU NEED TO KNOW HOW TO APPLY

Making Communities Safer Every Day
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HIGH-PILED COMBUSTIBLE STORAGE 
CONTINUED

• OFC 3206.3.1 Separation from other uses. 
Mixed occupancies shall be separated in 
accordance with the Ohio Building Code.

Making Communities Safer Every Day
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307.1.2 HAZARDOUS MATERIALS

• Refers to any OFC references to 
hazardous materials!!!

• More on this later!!!

• Unfortunately this is often
overlooked by all parties

Making Communities Safer Every Day
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In this presentation we will discuss more 
simple hazards for clarity of the process

We realize not everyone will be dealing 
with these exact hazards, you will see. 

Our intent is to start with the more 
simple hazards as the majority of hazards 
are dealt with in a similar manner.

55Making Communities Safer Every Day

Use and Occupancy

Companies are 
continually changing

the way they use 
buildings

and the way they use 
chemicals and
materials

56Making Communities Safer Every Day
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The tap room concept has become a fast growing concept in bars. 
What we see…

57Making Communities Safer Every Day

Use and Occupancy… one example of change

And what we don’t…

58Making Communities Safer Every Day
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IF WE DON’T KNOW WHAT MAQ IS

• How can we apply the various 
Building and Mechanical Code 
Requirements?

• OBC 307

• many aspects of OBC chapter 4 on 
Special Detailed Requirements

• OMC chapter 5 on Exhaust

Making Communities Safer Every Day
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307.1.2 HAZARDOUS MATERIALS

• 307.1.2 Hazardous materials. 
Hazardous materials in ANY quantity
shall conform to the requirements of 
this code, including Section 414, and 
the Ohio Fire Code.

• This is OFC Chapter 50 through 67!!!!! 
Plus the other applicable sections!!!!

Making Communities Safer Every Day
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Originally listed as a Possible CO2 Death 
RECORDABLE WORKPLACE DEATH, 
NOW RULED CARDIAC ARREST

10/20/2014    “A 48 year old bartender went into the 
basement after closing the bar in Northville Township, 
where she was allegedly overcome by leaking carbon 
dioxide. She was found unresponsive at 7:00 am. EMS 
was called and she was taken to the hospital where she 
died on October 20th.”

See Phoenix Fire Department reenactment video 
https://www.youtube.com/watch?v=fJ5FtMkUYHw

Update: The Official Cause of Death was determined not by CO2
But CO

2
death does mimic a heart attack!!! 

61Making Communities Safer Every Day

MOST IMPORTANT DEFINITION OF ALL 
TIME

62Making Communities Safer Every Day
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APPROVED!

• This word was added to specific CODE 
sections because it is impossible to prescribe a 
recipe for all situations

• This word requires PERSONAL judgment

• This word leaves the responsibility upon the 
Code Official to determine what they will 
accept

63Making Communities Safer Every Day

We all must run our decisions through the 
INTENT test, 

• to determine if our decisions meet the intent
of the code 

• and have a SOUND BASIS 

• for the decisions/

• interpretations made.

• Where is the science?

64Making Communities Safer Every Day

APPROVED!
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How do we determine what is Acceptable?/Approved?

We ask a series of questions

• What are the intended function(s) of the item we 
are talking about?

• What must be in place in order for this intended 
function(s) to happen?

• What standards, NFPA or Industry are available to 
compare to so that we can use a 

• logical/non-arbitrary approach?

65Making Communities Safer Every Day

APPROVED!

66Making Communities Safer Every Day

WHAT ARE THEY WILLING TO APPROVE?
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Serious Consequences for our 
Actions/Inactions
Ammonia Deaths, see the gas cloud low, even though it has a 
specific gravity of .6.

68Making Communities Safer Every Day

Do YOU know where sensors should be placed?
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OFC Technical Assistance and
OBC Hazardous Materials Opinion and 

Report Required

• OFC 104.7.2 Technical assistance

• OBC 414.1.3 Information required

69Making Communities Safer Every Day

OFC TECHNICAL ASSISTANCE CONTINUED 

• To determine the acceptability of technologies, 
processes, products, facilities, materials and uses 
attending the design, operation or use of a 
building or premises subject to inspection by the 
Fire Code Official, 

• The Fire Code Official is authorized to require the 
owner or owner’s authorized agent to provide, 
without charge to the jurisdiction, a technical
opinion and report. 

70Making Communities Safer Every Day
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OFC TECHNICAL ASSISTANCE 
CONTINUED 
• The opinion and report shall be prepared by a 

qualified engineer, specialist, laboratory or fire safety 
specialty organization acceptable to the fire code 
official

• and shall analyze the fire safety properties of the 
design, operation or use of the building or premises and 
the facilities and appurtenances situated thereon, to
recommend necessary changes

• The fire code official is authorized to require design 
submittals to be prepared by, and bear the stamp of, a 
registered design professional.

71Making Communities Safer Every Day

LET’S TALK SOME MORE ABOUT 
CO2 MOST GASSES ARE THE 
INVISIBLE HAZARDS
• Odorless gas

• Tasteless

• Invisible

• Acidic

• Relative density is 1.6

• Expansion ratio is 535:1

• Means it takes very little liquid to fill a 
building with a gas concentrated enough to 
KILL

72Making Communities Safer Every Day
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CO2 PROPERTIES CONTINUED

• Even in the presence of normal concentrations 
of oxygen, death will occur at exposures of 
7% CO2 in only 5 minutes 

• Concentrations of 30% CO2, even with 70% 
oxygen, leads to unconsciousness in 30 
seconds

73Making Communities Safer Every Day

CO2 GAS CARRIES A 704 HEALTH 
RANKING OF 3

• This means the use of CO2 gas in 
buildings has been regulated for 
many years, due the pressure being 
over 15 psi per OFC 5003.2.2 
Piping, tubing, valves and 
fittings. 

• 2015 Codes have specific language 
for beverage dispensing

• More on this later…

74Making Communities Safer Every Day
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Another Emerging CO2 Threat

Conversion of Fast-food beverage dispensing 
from gas cylinders (they looked like gas 
cylinders anyways, but really contained liquid 
all along)  to Liquid CO2 cryogenic cylinders 
(often called dewars)

75Making Communities Safer Every Day

Did they come back for additional 
design work?

Was the AHJ consulted when these 
locations converted to the high 
capacity storage containers?

OFC 5003.2.2 PIPING, TUBING, VALVES 
AND FITTINGS.

OFC 5003.2.2.1 #6.
• Where gases or liquids having a hazard ranking of:

• Health Class 3 or 4

• Flammability Class 4

• Instability Class 3 or 4

• in accordance with NFPA 704 are carried in 
pressurized piping above 15 pounds per square inch

• an APPROVED means of leak detection and 
emergency shutoff or excess flow control              
shall be provided. 

76Making Communities Safer Every Day
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CODES NOW HAVE SPECIFIC 
LANGUAGE FOR BEVERAGE 
DISPENSING OFC OFC SECTION 5307

• Carbon dioxide (CO2) systems used in beverage 
dispensing applications

• Applies to installations over 2-50# tanks

• OFC 5307.3 NFPA 55, Chapter 13.

• OFC 5307.5.1 Ventilation OR 

• OFC 5307.5.2 Emergency Alarm System            
alarming at 5,000 PPM

77Making Communities Safer Every Day

TAP ROOM CRAZE   50 to over 100 
on tap

78Making Communities Safer Every Day
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TAP ROOM COOLERS, the new hazard

Old beer delivery was limited to a few taps with 
reach-in coolers directly behind the server.

79Making Communities Safer Every Day

20 # CO2 Cylinder

Now there are huge coolers with over 100 
kegs tapped with pressurized CO2 and 
nitrogen, Thousands of feet of vinyl tubing

80Making Communities Safer Every Day

51
75



ARE THESE EXAMPLES “H” AREAS?

Probably not

81Making Communities Safer Every Day

Would you want to walk in?

Probably not…

At least not without a 
6-Gas Personal Protection Monitor, 

as this is a CONFINED SPACE

WHAT LEAKS? WHERE? WHEN? WHY?

82Making Communities Safer Every Day
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MORE ABOUT OFC 5003…

OFC 5003.2.2.1 Additional regulations for supply 
piping for health-hazard materials...items 

#1shall be designed and fabricated from materials 
that are compatible with the material to be contained

#2 Piping and tubing shall be identified in 
accordance with ASME A13.1

83Making Communities Safer Every Day

MORE ABOUT OFC 5003…

• OFC 5003.2.5 Empty containers and tanks. 

Empty containers and tanks previously used for the 
storage of hazardous materials shall be free from 
residual material and vapor as defined by DOTn

• EMPTY containers count as full except those 
meeting standards above

84Making Communities Safer Every Day
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OBC EMERGENCY ALARM 
PRESCRIPTIVE LOCATIONS

OBC 908.1 Group H Occupancies 

OBC 908.2 Group H-5 occupancy 

OBC 908.3 Highly Toxic and Toxic Materials 

OBC 908.4 Ozone Gas-Generator Rooms 

OBC 908.5 Repair Garages

OBC 908.6 Refrigerant Detector

OBC 908.7 Carbon Monoxide Alarms

85Making Communities Safer Every Day

OTHER LOCATIONS OF HAZARDS

• CO2 Refrigeration
• CO2 suppression systems NFPA-12
• MRI machines
• Swimming pool water treatment
• Laundromat water treatment
• Brewhouses
• Distilleries
• Ice Cream Making in a Retail Setting 

86Making Communities Safer Every Day
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OTHER LOCATIONS

• On-location ice cream station with liquid 
Nitrogen in small tenant spaces!!

• Expansion ratio of 694:1

87Making Communities Safer Every Day

Is Ice Cream making mentioned specifically
in the codes?

NO!!

It doesn't’t have to be specifically 
mentioned!

Do they need some form of protection?

Absolutely!

88Making Communities Safer Every Day
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WHY??

Because they are hazards!!!

OBC 908.1 GROUP “H”

90Making Communities Safer Every Day

A Group “H” occupancy is typically 
triggered by a quantities of hazardous 
materials in excess of the MAQ (Maximum 
Allowable Quantity).

Additionally, the codes identify a number of 
specific applications that require 
classification of an area as “H”
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REQUIRED FOR GROUP “H” 
OCCUPANCIES…

Emergency alarms for the detection and 
notification of an emergency condition in 
Group H occupancies shall be provided in 
accordance with Section OBC 414.7

91Making Communities Safer Every Day

Section OBC 414.7 says:

Emergency alarms for the detection and notification
of an emergency condition in Group H occupancies 
shall be provided as set forth herein.

BLAST PROTECTION NFPA 68

Making Communities Safer Every Day
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OBC 414.7.1 STORAGE (GROUP H) 
SAYS…

An “approved” manual emergency alarm system shall 
be provided in buildings, rooms or areas used for storage 
of hazardous materials. 

Emergency alarm-initiating devices shall be installed 
outside of each interior exit or exit access door of 
storage buildings, rooms or areas. 

Activation of an emergency alarm-initiating            
device shall sound a local alarm 

93Making Communities Safer Every Day

OBC 414.7.2 DISPENSING, USE AND 
HANDLING (GROUP H) SAYS…

Where hazardous materials having a hazard 
ranking of 3 or 4 in accordance with NFPA 
704 a local manual alarm station or an 
approved alarm-initiating device at not more 
than 150-foot intervals and at each exit 

and exit access doorway throughout 

the transport route. 

94Making Communities Safer Every Day
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OBC 415.5.3 SUPERVISION

Emergency alarm systems shall be supervised by 
an approved: 

• central, 

• proprietary or 

• remote station service or 

• shall initiate an audible and visual signal at a 
constantly attended on‐site location.

95Making Communities Safer Every Day

EMERGENCY POWER
• OBC 415.5.4 Emergency alarm systems. Emergency alarm 

systems shall be provided with emergency power in 
accordance with Section 2702.

EMERGENCY POWER SYSTEM. A source of automatic electric power 
of a required capacity and duration to operate required; 
• life safety, 
• fire alarm, 
• detection and 
• ventilation systems in the event of a failure of the primary 

power. 
• Emergency power systems are required for electrical loads 

where interruption of the primary power could Result 
in loss of human life or serious injuries. 

Making Communities Safer Every Day
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OBC 415.6 FIRE SEPARATION DISTANCE

• Group H occupancies shall be located 
on property in accordance with the 
other provisions  provisions of this 
chapter. 

• In Groups H‐2 and H‐3, not less than 
25 percent of the perimeter wall of the 
occupancy shall be an exterior wall .

Making Communities Safer Every Day
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OBC 908.2 GROUP H-5 OCCUPANCY. 
RARE

98Making Communities Safer Every Day

HPM areas, Hazardous Production Materials, used in 
semiconductor industry,

Also other uses that use similar materials with similar 
hazards.
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OBC 908.3 HIGHLY TOXIC 
MATERIALS

What is a “Highly Toxic Material”?

A material which produces a lethal dose or 
lethal concentration which falls within any of 
the following categories:

99Making Communities Safer Every Day

1. A chemical that has a median lethal dose (LD50) of 50 mg. or less per kg. 
of body weight when administered orally to albino rats weighing between 
200 and 300 gr. each.

2. A chemical that has a median lethal dose (LD50) of 200 mg. or less per kg. 
of body weight when administered by continuous contact for 24 hours (or 
less if death occurs within 24 hours) with the bare skin of albino rabbits
weighing between 2 and 3 kilograms each.

3. PART #1: A chemical that has a median lethal concentration (LC50) in air 
of 200 PPM by volume or less of gas or vapor, or 

PART #2: 2 mg. per liter or less of mist, fume or dust, when administered 
by continuous inhalation for one hour (or less if death occurs within 1 hour) 
to albino rats weighing between 200 and 300 grams each.

100Making Communities Safer Every Day

61
85



OBC 908.4 OZONE GAS-
GENERATOR ROOMS. 

101Making Communities Safer Every Day

Laundromats

Commercial Swimming Pools (Schools, Hotels, Clubs, YMCA)

OTHER BUILDINGS 

• Landscaping contractors

• Home oxygen supply companies

• Dry cleaners

• Distilleries

• Breweries

• Light manufacturing

• Any bulk gas quantities

Making Communities Safer Every Day
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OBC 908.5 REPAIR GARAGES

Traditionally CO and NO2

103Making Communities Safer Every Day

See 
Emerging Hazards…
Non-odorized alternative 
fuel types such as:

• Compressed Natural Gas

• Liquefied Natural Gas

• Hydrogen Gas
What do you ask for on the plans, 
the plans should state: “This 
building is NOT equipped nor 
designed for alternative fueled 
vehicles!!!!

OBC 908.6 REFRIGERANT DETECTOR

104Making Communities Safer Every Day

• When Required by the Ohio Mechanical Code 
Chapter 11

• Based upon type of system, type of refrigerant, 
volume of refrigerant compared to room volume

• “I” (Institutional) uses are 50% of all others

• RCL= Refrigerant Concentration Limits
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OFC 606 MACHINERY ROOMS 
Two different levels of Machinery Rooms

Or as I say, “two different animals”

105Making Communities Safer Every Day

GENERAL REQUIREMENTS refers 
to 606.8 of the OFC

OMC SECTION 1106 MACHINERY 
ROOM, 

SPECIAL REQUIREMENTS

OMC 1106.4 Flammable Toxic 
refrigerants

106Making Communities Safer Every Day

OMC SECTION 1105 MACHINERY 
ROOM,
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HAZARDOUS REFRIGERANT 
CLASSIFICATIONS
Require an 
EMERGENCY ALARM SYSTEM

107Making Communities Safer Every Day

Common in supermarket refrigeration systems 
for  coolers freezers, “REFRIGERATED 
WORKSPACES”. REQUIRE APPROVED 
DETECTION SYSTEMS!!!

108Making Communities Safer Every Day
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Multi-zone detection requires detailed 
engineering and detailed submittals & 
REPORT

109Making Communities Safer Every Day

908.7 CARBON MONOXIDE 
ALARMS

110Making Communities Safer Every Day

• Where required by the Building Code

• When the designer chooses to use the intermittent option for 
parking garage and other motor vehicle areas (LPGAS and 
Gasoline/Diesel forklifts, Zambonis, floor cleaners).
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CO AND NOX TECHNICAL 
REQUIREMENTS
Both NOX and CO detection, alarm and ventilation 

activation required, 30-minute post-operation time-delay

off requirement frequently missed. 

This is not a code requirement, but prevents 

short cycling the equipment.

CHECKLIST

• Only beverage dispensing?

• Beverage dispensing and walk-in cooler 
with gas piped in?

• Hazardous materials opinion and report?

• Emergency Alarm System Approved by the 
AHJ?

• Emergency Plan?

112Making Communities Safer Every Day

67
91



STRATEGY

• Identify the hazard
• Quantify the hazard
• Identify acceptable mitigation strategies
• Implement the above strategies

• ABOVE ALL ELSE, STOP AND ASK 
QUESTIONS, RESEARCH, ASK 
YOUR PEERS.

113Making Communities Safer Every Day

ADDITIONAL RESOURCES

• In all cases we need the report

• We are required to ask for the report

• OFC Appendix E

• Especially OFC E-103 provides the 
methodology

• Remember you do not have to be an 
expert, just seek them out for 
assistance

114Making Communities Safer Every Day
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Fire Protection Features and Equipment, 
OFC Chapter 9, MBC Chapter 9   

 
 

  
 
 
 
 
 
 
 

  
 

 
 

 
 
 
 
 
 
 
 

Kendall Nightlinger   
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NOT WALLS!!! SECTION 707
FIRE BARRIERS

• 707.1 General. Fire barriers installed as 
required elsewhere in this code or the Ohio 
Fire Code shall comply with this section.

• 707.2 Materials. Fire barriers shall be of 
materials permitted by the building type of 
construction.

• 707.3 Fire‐resistance rating. The fire‐
resistance rating of fire barriers shall 
comply with this section.

Making Communities Safer Every Day
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FIRE BARRIER

• IS MENTIONED 

• ONE HUNDRED AND TWENTY 
TWO TIMES!!!

• IS IT IMPORTANT???

• It is to important to 
compartmentalization

Making Communities Safer Every Day
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FIRE DETECTION, ALARM AND 
COMMUNICATION SYSTEMS

Making Communities Safer Every Day
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FIRE PROTECTION / SPRINKLER SYSTEMS

Making Communities Safer Every Day
118

74
98



EMERGENCY ALARM SYSTEMS

• There Is No Stand Alone Standard

• Nfpa‐72 Speaks About It Briefly

• It Is A Fire Protection System

• It Is In Chapter 9 Of The OBC

• It Is A Life Safety System

• It Should Be Treated As Such

• Deferred Submittals Required

• Same Level Of Performance, Reliability, 
Detail And Scrutiny

Making Communities Safer Every Day
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STANDARD OF CARE

• You can meet the code minimum and still find 
yourself explaining for not providing standard 
of care.

• Industry standard

• Due diligence

• Documentation

Making Communities Safer Every Day
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Bureau of Building Code Compliance 
6606 Tussing Road 
Reynoldsburg, OH 43068-9009  

 
 
 
 
An Equal Opportunity Employer and Service Provider 

                    614-644-2622 
              Fax 614 -644-3145 
      TTY/TDD 800-750-0750 

                            com.ohio.gov 

 

 
PLAN SUBMITTAL CHECKLIST 

FIRE ALARM SYSTEMS 
 

1. If this fire alarm submittal is a part of a building permit submission, please indicate the 
building permit number (CPA number) in your submittal document. 

 

2. Identify the proper building use group and construction type classifications in 
accordance with Chapter 3 and Chapter 6 of Ohio Building Code. 

 

3. Identify applicable scope of work as follows: 
 

 New Alarm System Installation  Existing System Replacement 
 Existing System Alteration   

 

4. Submit a scaled floor plan indicating the following: 
Room names or use purposes

 Alarm device location and output capacity (candela and decibels)  
 Ceiling height and device mounting height 
 Compliance with accessibility requirements in Chapter 11 OBC and ICC A117.1. 
 If alteration, indicate all existing devices and output capacities 

 

5. Submit manufacturer’s specifications and details for all alarm devices and panels. 
Panels and devices must show their listing for proper uses. 

 

6. Submit a battery calculation and a voltage drop calculation. 
 

7. Submit an electrical floor plan and wiring diagram indicating the following: 
 Control panel 
 Zones 
 System Riser and wiring schematic including conductor types and sizes  
 Method of fire alarm system supervision 
 Auxiliary devices such as door holders, sprinkler flow switches, elevator recall, 

exhaust hood systems, etc. 
 

8. If an elevator exists, coordinate with the following: 
 Ohio Elevator Code 
 NFPA 72 
 ICC A117.1 

 

9. Provide certified fire alarm designer’s certification number and signature, 
 

10. Provide fire alarm system installer’s certification number 
 

11. Submit fees for fire alarm plan review and process. 
 

Revised 04/02/2019
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Occupancy Exercises 
 
 

  
 
 
 
 
 
 
 

  
 

 
 

 
 
 
 
 
 
 
 

 

Kendall Nightlinger 
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OCCUPANCY EXERCISES

• What information is necessary to 
determine the Occupancy 
Classification?

• Why is it important to properly classify 
an occupancy?

Making Communities Safer Every Day
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We live and die by the code!!

128Making Communities Safer Every Day

https://www.youtube.com/watch?v=vB77ZqdDSZ4
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Proactive Compliance saves your clients 
Time and Money

The Ino-Tek approach is to provide customers with cost-effective code-compliant systems and
all documentation needed to gain rapid acceptance from both Building and Fire officials. For
Ino-tek customers, our deferred submittals are readily accepted by municipal Building
Departments and upon commissioning, approval by the Fire Official is virtually guaranteed.
These quick approvals save your clients time and money by avoiding costly delays.

Code-Compliance is at the core of Ino-Tek’s mission. Understanding the complex interplay
between the various code sources is incredibly difficult – but Ino-Tek leads the way! With over
20 years of Code Research, and close interaction with the International Code Council, we are a
respected and sought-after choice for sharing our expertise and perspectives to the Code
Enforcement community, Architects and Engineers plus End-Users. Each year, we share our
knowledge through dozens of seminars, trade show presentations and state-approved classes.

Interested in a Lunch and Learn for your team? Call us today!

www.ino‐tek.com
586‐336‐0856

131Making Communities Safer Every Day

Thank You
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This concludes The American Institute of 
Architects Continuing Education Systems 

Course 
  
 
 
 
 

Complying with Fire Protection and  
Building Codes 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

HalfMoon Education, Inc.  Douglas E. Chapman 

doug@halfmoonseminars.org 
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File Attachments for Item:

ER-2 2021 ICC EduCode Online Symposium

77 courses, mostly 4 or 8 hours, in a 5 day program: see brochure.

Staff Notes: Recommend approval for all courses on a request basis rather than creating 77 

new courses in BBS database.  ESI courses have been submitted to ESIAC for review.

ESIAC Recommendations: Recommend approval for ESI courses.

Committee Recommendation:
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March 1–5, 2021
1-888-ICC-SAFE (422-7233), ext. 4333 
www.iccsafe.org/EduCode

Classes being offered  

virtually! 
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Welcome to EduCode 2021!

EduCode 2021 is our 24th year of providing outstanding education for Inspectors, Plans Examiners, 
Permit Technicians, Code Enforcement Officers, Building Officials, Architects, Engineers, Managers, 
Leaders, Directors, and all others working or interested in a safe built community. The last several 
months have been quite taxing on everyone in the building, fire and safety environment, but overall by 
the quality of the trained professionals in our industry we have proven to overcome any hurdles put in 
place.

EduCode is here to help strengthen this professionalism by providing industry renowned education, 
training, networking, and experiences for everyone who attends. Due to restrictions put in place 
throughout the country, this year EduCode is proud to offer a virtual platform that will maintain our 
level of excellence and interesting events. This is a first for EduCode, but we listened to our partners, 
sponsors, and attendees to ensure that we always provide what is needed and best suits you, our 
customer.

EduCode 2021, while only virtual this year, still provides you with a full week of training where you 
will receive up to 4.0 CEU’s of ICC Preferred Provider credit. Whether you attend for one day or the 
full week, your experience will be rewarding! While attending, make sure you visit all our exhibitor 
and sponsors for updates on new innovations, techniques, career potentials, and other valuable 
information.

I am looking forward to seeing everyone online and will continue to make your EduCode experience 
the best it can be!

Sincerely,

Alan Ellis 
EduCode Director

2  |  2021 EduCode www.iccsafe.org/EduCode
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SESSION DESCRIPTIONS − MONDAY, MARCH 1

2018 IRC Essentials  SESSION 1

CEU: 0.8 
Instructor: Cash Olszowy 
Class Format: Virtual

This seminar examines basic concepts of the 2018 International 
Residential Code (IRC). These concepts provide a basis for the 
correct utilization of the code. A clear understanding of the 
identified requirements allows the code user to apply the IRC 
in specific situations and helps to build an understanding of 
the intent of the code when asked to make a judgment on code 
compliance. This course will also help the code user to correctly 
locate code requirements. It will also provide a basis for the 
correct use and application of the code as well as to begin to 
develop a procedure for applying them.

2018 IBC Use of Fire and SESSION 2
Smoke Separations

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

This seminar identifies the many and varied conditions 
identified in the IBC where fire and/or smoke separations 
are required. The discussion will focus on those required 
locations where fire-resistance-rated wall and horizontal 
assemblies, as well as smoke-resistive wall and horizontal 
assemblies, are either required by the IBC or utilized by 
design professionals as alternative approaches to code 
compliance. Such locations include the selective or 
mandated use of fire walls, fire barriers, fire partitions, 
smoke barriers, horizontal assemblies and other separation 
elements.

2018 IBC Allowable Height and Area SESSION 3

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

Based on the provisions of IBC Chapter 5, this seminar 
focuses on how a building’s occupancy classification 
and type of construction relate to the maximum building 
size permitted by the IBC. The approach to determining a 
building’s maximum allowable height and area is explained, 
including use of Table 503 and all related permitted increases 
due to sprinkler protection and frontage open space. 
Detailed provisions related to mezzanines and unlimited area 
buildings are also addressed. 

What’s New for the 2020 NEC? SESSION 4

CEU: 0.8 
Instructors: Christel & Randy Hunter  
Class Format: Virtual

This is a fast-paced seminar that will cover major changes in 
the 2020 National Electrical Code®. Photos and illustrations 
will be used to show how the NEC® is changing and how 
those changes will affect electrical installations. A few of 
the changes include: GFCI protection expansion, emergency 
disconnects for dwellings, changes to lighting load 
calculations, new articles, and the extensive reorganization 
of Article 310. Attendees should bring a 2020 NEC.

2018 IFC Performing SESSION 5 
Commercial Fire Inspections 

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

This seminar presents the process of conducting commercial 
fire inspections, following the provisions and requirements of 
the 2018 International Fire Code®. Specifically, the seminar 
provides participants with checklists that enable those 
performing commercial fire inspections to determine whether 
the materials, design, construction, installation and location 
of building components comply with the code.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT 2021 EduCode www.iccsafe.org/EduCode  |  3
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SESSION DESCRIPTIONS − MONDAY, MARCH 1

2018 IBC Use of Fire Sprinklers SESSION 6
and Alarms

CEU: 0.4 
Instructor: Terrell Stripling 
Class Format: Virtual 

This seminar identifies those conditions under which 
automatic sprinkler protection and/or fire alarm systems 
are required. The application of the fire area concept will 
be discussed, along with the varying extent of sprinkler 
protection required based upon specific situations. In 
addition, the discussion will address many of the key code 
conditions under which the presence of an automatic 
sprinkler system can be used to modify other requirements.

2018 IBC Exit Systems SESSION 7

CEU: 0.4 
Instructor: Terrell Stripling  
Class Format: Virtual

This seminar focuses on IBC Chapter 10 means of egress 
components that are defined and regulated as exits. These 
components, defined in Chapter 2, are considered as 
high-level elements that provide a considerable degree of 
occupant protection within the means of egress system. The 
exit discharge provisions will also be discussed.

IRC Plan Review SESSION 8

CEU: 0.8 
Instructor: Gil Rossmiller  
Class Format: Virtual

This seminar is designed to provide a broad overview of the 
process for residential plan review, this course will provide 
the basic steps involved to complete a comprehensive review 
of a residence. The class will discuss the tools and process 
for conducting a residential plan review. It will also increase 
your awareness of the necessary items required to ensure 
code compliance of the homes built in your jurisdiction.

2018/2021 UMC/IMC Code Changes SESSION 9

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Keep up-to-date on the Uniform Mechanical Code® (UMC®)/ 
International Mechanical Code® (IMC®) by learning about 
the changes from 2018 to the 2021 edition. Each notable 
change to the code will be discussed in depth so attendees 
see exactly how the code changed, why the code changed, 
and what impact it will have on the code enforcement and 
installer communities.

2018/2021 UPC/IPC Code Changes SESSION 10

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Keep up-to-date on the Uniform Plumbing Code® (UPC®)/ 
International Plumbing Code® (IPC®) by learning about 
the changes from 2018 to the 2021 edition. Each notable 
change to the code will be discussed in depth so attendees 
see exactly how the code changed, why the code changed, 
and what impact it will have on the code enforcement and 
installer communities.

Leadership IMPACT – Communications SESSION 11

CEU: 0.8 
Instructor: Tim Schneider 
Class Format: Virtual

The ability to communicate effectively and at the right 
frequency is the core of success in leadership, business and 
life. Those that are able to relay instructions, vision and more, 
can connect with others, enhance personal productivity and 
avoid unneeded conflicts.

This seminar will enhance the ability to listen, communicate 
clearly, manage communication tone, match communication 
style, and control non-verbal tone. Additionally, 
communication boundaries, frequency and the incredibly 
important skill of communication richness will be presented. 
Leadership IMPACT-Communications introduces participants 
to the powerful DiSC assessment as a highly accurate 
predictor of communication style and other key tendencies.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT4  |  2021 EduCode www.iccsafe.org/EduCode
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SESSION DESCRIPTIONS − MONDAY, MARCH 1

2018 IPMC Crash Course SESSION 12

CEU: 0.4 
Instructor: Tana Bryant 
Class Format: Virtual

Learn to navigate the International Property Maintenance 
Code in a fun filled manner. Easy study tips to help prepare 
for the IPMC certification exam.

Communications – Verbal, Written SESSION 13
and Physical

CEU: 0.4 
Instructor: Barbara Burlingame 
Class Format: Virtual

What you say and how you say it, whether in writing, face 
to face or by body language can determined how your 
interaction with the public will be. Tips for success in dealing 
with the public, co-workers or city officials for use in day to 
day settings.

2018 IBC Fire and Life Safety Principles  SESSION 14

CEU: 0.8 
Instructor: Jay Woodward  
Class Format: Virtual

This seminar addresses the critical concepts of the 2018 IBC 
regarding fire and life safety issues. These concepts provide 
a basis for the correct use of the code in building planning, 
classification of buildings and occupancies, fire-resistance-
rated construction, fire protection systems and means of 
egress. The content addresses issues that are necessary for 
many designs and plan review decisions. During this training, 
participants will be listening to lecture and viewing examples, 
as well as discussing sections of the IBC that pertain to fire 
and life safety principles in building design and regulation. 

2021 IBC Update SESSION 15

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

This seminar addresses important changes that 
occurred between the 2018 to the 2021 edition of the 
International Building Code (IBC). Although most of the 
presentation focuses on revisions to the IBC fire- and life-
safety provisions, additional areas of discussion include 
accessibility, structural elements and systems, construction 
materials and building services. The seminar assists building 
officials, fire officials, plans examiners, inspectors and design 
professionals in identifying the specific code changes that 
have occurred and understanding the reasoning behind 
the changes. This seminar is a shortened version of the 
seminars 2021 IBC Nonstructural Changes and 2021 IBC 
Structural Changes and covers only a portion of the topics 
addressed in those programs.

2021 IRC Update  SESSION 16

CEU: 0.4 
Instructor: Sandra Hyde  
Class Format: Virtual

This seminar addresses important changes that occurred 
between the 2018 to the 2021 edition of the International 
Residential Code (IRC). Although the focus of the presentation 
is on revisions to the IRC building planning, foundation and 
framing provisions, additional topics of discussion include 
energy, plumbing, mechanical and electrical. The seminar 
assists building officials, fire officials, plans examiners, 
inspectors and design professionals in identifying the specific 
code changes that have occurred and understanding the 
reasoning behind the changes. The seminar is a shortened 
version of the seminar 2021 IRC Significant Changes.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT 2021 EduCode www.iccsafe.org/EduCode  |  5
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DESCRIPTIONS − MONDAY, MARCH 1 DESCRIPTIONS − TUESDAY, MARCH 2

Building Plans Examiner Test  SESSION 17
Academy – Day 1

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

2021 IRC Significant Changes  SESSION 19

CEU: 0.8 
Instructor: Cash Olszowy  
Class Format: Virtual

This seminar reviews and analyzes selected significant 
changes from the 2018 to the 2021 edition of the 
International Residential Code (IRC). Although the focus of 
the presentation is on revisions to the IRC building planning, 
foundation and framing provisions, additional topics of 
discussion include energy, plumbing, mechanical and 
electrical. The seminar assists building officials, fire officials, 
plans examiners, inspectors and design professionals in 
identifying the specific code changes that have occurred 
and understanding the reasoning behind the changes. The 
program is based on the ICC publication Significant Changes 
to the International Residential Code, 2021 Edition.

2018 IBC Special Building Types,  SESSION 20
Features and Hazards

CEU: 0.4 
Instructor: Terrell Stripling 
Class Format: Virtual

Based on selected provisions from Chapter 4, this seminar 
focuses on several special building types, features and 
hazards. High-rise buildings, underground buildings, parking 
garages are specialized buildings that have their own unique 
considerations. Atriums, stages and platforms are building 
features that are evaluated in a special manner due to the 
hazards involved. Combustible storage, use and storage of 
hazardous materials, spray application of flammable finishes, 
medical gas storage rooms, control areas and laboratory 
suites are also addressed. The special detailed requirements 
and allowances set forth throughout Chapter 4 address a 
variety of uses and occupancies.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT6  |  2021 EduCode www.iccsafe.org/EduCode
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SESSION DESCRIPTIONS − TUESDAY, MARCH 2

Application and Administration  SESSION 21
of the I-Codes

CEU: 0.4 
Instructor: Tim Ryan 
Class Format: Virtual

Chapter 1 of each of the I-Codes is arguably the most 
important chapter in each of those publications. Although 
many jurisdictions modify the chapter to some degree, 
the fundamental concepts and principles typically remain 
to guide users in the code’s proper application and 
administration. The seminar will focus on two primary 
areas of emphasis: 1) application of the provisions based 
on the concepts of minimum standard, AHJ interpretative 
authority, alternate methods of materials and coordination 
of potential conflicting provisions, and 2) administrative 
functions including code official, plan review and inspector 
responsibilities.

Electrical Safety and NFPA 70E 2021 SESSION 22

CEU: 0.8 
Instructor: Howard Herndon 
Class Format: Virtual

This is an extensive and popular program analyzing the major 
points to enable attendees to further their knowledge on safe 
practices related to electrical safety based on the new 2021 
edition of NFPA 70E. Extremely detailed instructions and 
demonstrations are presented related to personal protective 
equipment (PPE). The demonstrations of PPE allow each 
participant to learn the proper practices to follow and 
prevent loss of life during the hazards involved in such work 
environments. The NFPA 70E 2021 is the recommended text 
for this class and each attendee bring their own copy. Copies 
will also be available for purchase at EduCode.

2018 IFC Essentials SESSION 23

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

This seminar will introduce the application of the IFC 
administrative requirements, occupancy classification, general 
precautions against fire, emergency planning and preparedness, 
fire service features, interior finish, decorative materials and 
furnishings, fire protection systems, means of egress, and 
provide an introduction to hazardous materials. Activities and 
discussions will further enhance participant learning. This 
seminar is designed to familiarize and assist code officials in 
locating, describing and applying applicable code requirements 
of the IFC to determine compliance or noncompliance.

Commercial Accessibility SESSION 24

CEU: 0.8 
Instructor: Kim Paarlberg 
Class Format: Virtual

This seminar focuses on the minimum requirements for new 
or existing construction of accessible commercial buildings 
for compliance with the International Building Code® (IBC®) 
and ICC A117.1 Accessible and Usable Buildings and 
Facilities. It addresses the design, plan review and inspection 
of facilities to ensure that people with physical impairments, 
visual impairments and hearing impairments can use 
the facilities. Attendees will participate in activities that 
involve questions and answers, discussion and case study, 
performing parts of individually and in groups.

Residential Inspections SESSION 25

CEU: 0.8 
Instructor: Gil Rossmiller  
Class Format: Virtual

This seminar provides new residential inspectors with 
basic techniques and an understanding of conducting 
inspections of one & two dwelling and townhouse buildings.  
The discussion will include preparation, presentation and 
inspections of the building, plumbing, mechanical and 
electrical portions of a building.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT 2021 EduCode www.iccsafe.org/EduCode  |  7
128



SESSION DESCRIPTIONS − TUESDAY, MARCH 2

2018/2021 UPC/IPC Workshop SESSION 26

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Apply your code knowledge and expertise in this dynamic, hands-
on workshop. Attendees will examine drawings of plumbing 
systems and installations for code violations in a cooperative 
and collaborative environment with their peers. Each drawing is 
designed to challenge attendees on parts of the code that are 
frequently misunderstood or in frequent violation. Attendees will 
work in groups during the workshop exercise and their findings, 
as well as those presented by the instructor, will be shared with 
the rest of the attendees for a robust learning experience.

2018/2021 UMC/IMC Workshop SESSION 27

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Apply your code knowledge and expertise in this dynamic, hands-
on workshop. Attendees will examine drawings of mechanical 
systems and installations for code violations in a cooperative 
and collaborative environment with their peers. Each drawing is 
designed to challenge attendees on parts of the code that are 
frequently misunderstood or in frequent violation. Attendees will 
work in groups during the workshop exercise and their findings, 
as well as those presented by the instructor, will be shared with 
the rest of the attendees for a robust learning experience.

Leadership IMPACT – Team Member SESSION 28

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Unlock half of your influence with team members with this 
learning program. Team members that are engaged will have 
more loyalty, work harder, produce higher quality and deliver 
outstanding customer service. Leaders with engaged teams 
and healthy work cultures experience much greater results 
and have better levels of personal job satisfaction.

The return on investment for team member engagement is 
achieved by using the strategies of relationship building and 
depth, managing leadership tone and understanding team 
member motivating factors. Creating a healthy working 
culture and connecting team members to the purpose of the 
organization are provided as extra resources in this program.

Engagement Leadership IMPACT –  SESSION 29
Coaching

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

At the heart of great leaders is a great coach. A person that can 
provide positive feedback easily, corrective feedback without 
alienating a team member and someone who uses coaching to 
release the rest of their influence with team members. Coaching, 
when done correctively and well, will dramatically improve 
workplace performance, team member engagement and 
unlock the potential of all team members. In addition to positive 
feedback and corrective feedback, this program presents skills 
associated with selecting team members, releasing team 
members when needed and providing teaching-type coaching.

Code Compliance Ideas &  SESSION 30
Challenges for Small Towns

CEU: 0.4 
Instructor: Kelvin Beene 
Class Format: Virtual

This course delves into the varying issues that come with 
code enforcement in smaller municipalities.  It compares and 
contrasts the many problems that are shared between the 
two entities and offers solutions and suggestions to making 
enforcement easier for the officers.

Why Are We Essential? SESSION 31

CEU: 0.4 
Instructor: Kelvin Beene 
Class Format: Virtual

This course details why code enforcement is essential to the 
health, safety and economic development of cities. It also 
details the necessity to show yourself with city governance.

Morning sessions start at 7:30 a.m. PT | Afternoon sessions start at 1:00 p.m. PT8  |  2021 EduCode www.iccsafe.org/EduCode
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SESSION DESCRIPTIONS − TUESDAY, MARCH 2

2018 IBC Exterior Wall and  SESSION 32 
Opening Protection

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses the various provisions in the IBC dealing 
with exterior wall design and construction. Although such walls 
are primarily regulated due to their location on the lot, many other 
additional requirements are set forth in the code. Exterior bearing 
walls are regulated by Table 601, while the use of exterior exit 
stairways, exit courts and exterior areas of assisted rescue will 
also typically mandate some degree of fire-resistance.

2018 Types of Construction  SESSION 33 
Classification and Application

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

Together with occupancy classification, one of the most 
critical steps in analyzing a building for code compliance is 
classifying it for type of construction purposes. This seminar 
will address the two distinct aspects of construction type: 1) 
determination of the appropriate types of construction based 
on building occupancy, height and area, and 2) identification 
of the construction and fire-resistance-rated features 
associated with the nine individual construction types. The 
permissible use of combustible materials in Type I and II 
noncombustible buildings will also be addressed.   

Building Plans Examiner Test  SESSION 17
Academy – Day 2

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

Building Science Meets the IECC  SESSION 79

CEU: 0.8 
Instructor Les Lazareck and Robby Schwarz 
Class Format: Virtual

Enforcement of the 2021 IECC has moved from prescriptive 
requirements to an understanding of the intent of the code. 
Therefore, we need to better understand Building Science, 
so we realize the connections between efficiency, durability, 
safety, and comfort. This course will walk you through the 
2021 IECC, the basic building science incorporated in its 
compliance path and the connection between energy and 
specific sections of the IRC.
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2018 IBC Essentials SESSION 35

CEU: 0.8 
Instructor: Jay Woodward 
Class Format: Virtual

This seminar focuses on the basic concepts of the 2018 
International Building Code (IBC). These concepts provide 
a basis for the correct utilization of the code. A clear 
understanding of the identified requirements allows the code 
user to apply the IBC in specific situations and helps to build 
an understanding of the intent of the code when asked to 
make a judgment on code compliance. This course will also 
help the code user to correctly locate code requirements. It 
will also provide a basis for the correct use and application 
of the code as well as to begin to develop a procedure for 
applying them. It will address the organization of the code 
and how it relates to the IBC family of International Codes.  

Type A and B Units in  SESSION 36
Multi-family Dwellings

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

In Group R-2 apartment buildings, if is often necessary to 
provide both Type A and Type B dwelling units. This seminar 
will identify under what conditions Type A and B units are 
required, as well as the technical requirements for these 
specific types of dwelling units. The discussion will focus 
on both the scoping provisions in 2018 IBC Chapter 11, as 
well as the technical criteria set forth in ICC A117.1-2009. 
The scoping requirements for public and common-use areas 
associated with apartment buildings, including parking and 
recreational facilities, will also be addressed.

2018 IBC Mixed Occupancies SESSION 37

CEU: 0.4 
Instructor: Roger Axel 
Class Format: Virtual

Based on the provisions of IBC Section 508, this seminar 
addresses those special requirements applicable to buildings 
containing two or more occupancy classifications. The three 
mixed-occupancy options are presented along with examples and 
exercises that illustrate the proper application of the provisions.

Electrical Exam Preparation  SESSION 38
for the Inspector, Journeyman and  
Master Electrician    

CEU: 0.8 
Instructor: Randy & Christel Hunter 
Class Format: Virtual

This seminar is designed to provide a strong foundation of 
electrical knowledge for electricians and inspectors who wish 
to take the electrical license and certification exams. Topics 
that will be covered are NEC structure, using the National 
Electrical Code® (NEC®) to locate requirements and tables for 
electrical systems. Topics will also include using the NEC for 
calculations, ampacities, box sizing, feeder sizing and more. 
Attendees should bring a 2017 or 2020 NEC.

2021 IFC Significant Changes SESSION 39

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

The goal of this seminar is to familiarize building officials, fire 
officials, plans examiners, inspectors, design professionals, 
contractors, and others in the construction industry with many 
of the important changes in the 2021 International Fire Code® 
(IFC®). The major changes from the 2018 IFC to the 2021 IFC 
will be presented. Participants will discuss the changes, reasons 
for the changes, and take part in knowledge review activities. 
Information presented will allow participants to apply these new 
code requirements to design, plan review, and/or inspection. 
The seminar uses the publication, Significant Changes to the 
International Fire Code, 2021 Edition.
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2018 IEBC Essentials SESSION 40

CEU: 0.8 
Instructor: Tim Ryan 
Class Format: Virtual

This seminar will introduce critical concepts of the 2018 
International Existing Building Code® (IEBC®). It will provide 
a basis for the correct use and application of the code. It 
will build an understanding of the intent of the code through 
detailing basic tables, categorizations and a case study.

IBC Plan Review SESSION 41

CEU: 0.8 
Instructor: Gil Rossmiller 
Class Format: Virtual

This seminar explains the process of conducting a plan 
review for small/medium-sized commercial projects.  It 
will cover the building, plumbing, mechanical and electrical 
requirements for commercial projects. The class will provide 
students with formats, process and understanding of how to 
conduct a commercial plan review.

2018/2021 UPC/IPC, UMC/IMC  SESSION 42
Combination Inspections

CEU: 0.8 
Instructor: Tim Collings 
Class Format: Virtual

With the increasing budgetary and staffing restraints being 
experienced on code enforcement departments across the 
country, more and more jurisdictions are having to rely on 
performing combination inspections rather having dedicated 
inspectors for each trade. This seminar is designed to 
provide the inspection and code basics for combination 
inspectors who find themselves inspecting plumbing and 
mechanical systems but have a background in another 
trade. The basics of the UPC and UMC will be discussed and 
organized in a manner that assists combination inspectors in 
understanding and enforcing these codes.

Leadership IMPACT – Self-Mastery SESSION 43

CEU: 0.8 
Instructor: Tim Schneider 
Class Format: Virtual

“No one is fit to command another that cannot command 
himself” said William Penn and he could not be more right. 
The ability to manage and master your own behaviors 
will have an enormous impact on your ability to lead and 
maintain credibility with your team. Team members look to 
their leaders for calm, controlled and hopeful responses, 
especially during tough times. This program will dive deeply 
in to self-awareness, understanding the real and authentic 
you, uncovering blind spots in your behavior, looking at 
reaction hot buttons and noting core emotional composition. 
From there, the power comes with enhanced confidence, 
optimism, resilience, self-control and the ability to encourage 
others. Leadership IMPACT-Self-Mastery utilizes the powerful 
DiSC assessment to assist in discovering blind spots and 
other behavioral traits.

What Is In Your Toolbox? SESSION 44

CEU: 0.4  
Instructor: Christylla Miles 
Class Format: Virtual

How to be an effective code officer by increasing your 
knowledge of ordinances, local and state codes, best 
practices and the like.  Knowledge is the key!  

Live to See Another Day SESSION 45

CEU: 0.4  
Instructor: Christylla Miles 
Class Format: Virtual

This course will cover officer safety in the field as well as in 
the office. How well do you know the ones you work with?  
This is a fun class that has an element of surprise.
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TRACK Monday March 1 Tuesday March 2 Wednesday March 3 Thursday March 4 Friday March 5

Track 1:
I-Codes

2018 IRC Essentials

Session 1
FULL DAY

2021 IRC Significant 
Changes

Session 19
FULL DAY

2018 IBC Essentials

Session 35
FULL DAY

2021 IBC Significant 
Nonstructural 

Changes

Session 49
FULL DAY

2018 IBC Fire and 
Smoke Protection 

Features

Session 65
FULL DAY

Track 2:
I-Codes

2018 IBC Use of 
Fire and Smoke 

Separations

AM Session 2

2018 IBC Special 
Building Types, 

Features and Hazards

AM Session 20

Type A and B Units in 
Multi-family Dwellings

AM Session 36

2018 IRC Inspector 
Insights

AM Session 50

2021 IBC Significant 
Structural Changes

AM Session 66

2018 IBC Allowable 
Height and Area

PM Session 3

Application and 
Administration of the 

I-Codes

PM Session 21

2018 IBC Mixed 
Occupancies 

PM Session 37

2018 IRC Construction 
Concepts

PM Session 51

Structural Loads and 
Load Paths

PM Session 67

Track 3:
Electrical

What’s New for the 
2020 NEC?

Session 4
FULL DAY

Electrical Safety and 
NFPA 70E 2021

Session 22
FULL DAY

Electrical Exam 
Preparation 

for Inspectors, 
Journeyman and 

Master’s

Session 38
FULL DAY

Solar/PV Inspections, 
What are we missing? 

AM Session 52 Grounding and 
Bonding, What is 

What?

Session 68
FULL DAY

Healthcare Electrical 
Systems – Hospitals, 

Clinics and Care 
Facilities

PM Session 53

Track 4:
Building & Fire 

Safety Protection & 
Principles

2018 IFC Performing 
Commercial Fire 

Inspections

Session 5
FULL DAY

2018 IFC Essentials

Session 23
FULL DAY

2021 IFC Significant 
Changes

Session 39
FULL DAY

2018 IFC & IBC 
Hazardous Materials

Session 54
FULL DAY

2018 IBC & IFC Fire 
Protection Systems

Session 69
FULL DAY

Track 5:
Building Plan 
Review and 
Inspections

2018 IBC Use of Fire 
Sprinklers and Alarms

AM Session 6
Commercial 
Accessibility

Session 24
FULL DAY

2018 IEBC Essentials

Session 40
FULL DAY

2018 IBC Means of 
Egress

Session 55
FULL DAY

2018 IBC Building 
Classification

Session 70
FULL DAY2018 IBC Exit Systems

PM Session 7

Track 6:
Building Plan 

Review & 
Inspections

IRC Plan Review

Session 8
FULL DAY

IRC Inspections

Session 25
FULL DAY

IBC Plan Review

Session 41
FULL DAY

Commercial 
Inspections

Session 56
FULL DAY

Energy Code 
Compliance 

Documentation, 
Testing and More

Session 82
FULL DAY

Track 7:
Plumbing & 
Mechanical

2018/2021 UMC/IMC 
Code Changes 

AM Session 9

2018/2021 UMC/IMC 
Workshop 

AM Session 27 2018/2021 UPC/IPC, 
UMC/IMC Combination 

Inspections

Session 42
FULL DAY

Indoor Cannabis 
Cultivation Facilities

Session 57
FULL DAY

Health Risk of 
Improper Plumbing

AM Session 72

2018/2021 UPC/IPC 
Code Changes 

PM Session 10

2018/2021 UPC/IPC 
Workshop 

PM Session 26

UPC Grease 
Interceptors, Emphasis 
on Hydro-mechanical 

Interceptors

PM Session 73
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TRACK Monday March 1 Tuesday March 2 Wednesday March 3 Thursday March 4 Friday March 5

Track 8:
Leadership, 

Management 
& Personal 

Development

Leadership IMPACT – 
Communications

Session 11
FULL DAY

Leadership IMPACT – 
Team Member

AM Session 28 Leadership IMPACT – 
Self-Mastery

Session 43
FULL DAY

Leadership SUCCESS – 
Decision Making and 

Ethics

AM Session 58

Leadership 
TRANSFORMATION – 

Innovation and Change

AM Session 74

Engagement 
Leadership IMPACT – 

Coaching

PM Session 29

Leadership SUCCESS –  
Personal Power and 

Relationships

PM Session 59

Leadership 
TRANSFORMATION –  

Leading Through 
Challenging Times

PM Session 75

Track 9:
Code Enforcement

2018 IPMC Crash 
Course

AM Session 12

Code Compliance 
Ideas & Challenges for 

Small Towns

AM Session 30

What Is In Your 
Toolbox?

AM Session 44

Legal, Ethical 
and Moral Code 

Enforcement

AM Session 60

Recruiting Pool 
Talent/Photography 

for Code Enforcement

AM Session 83

Communications – 
Verbal, Written and 

Physical

PM Session 13

Why are we Essential?

PM Session 31

Live to See Another 
Day

PM Session 45

Planning, Zoning and 
Land Use for Code 

Enforcement

PM Session 61

Proper Code 
Inspections and 
Documentation

PM Session 84

Track 10:
Building 

Specialties

2018 IBC Fire & Life 
Safety Principles

Session 14
FULL DAY

2018 IBC Exterior Wall 
and Opening Protection

AM Session 32

A117.1-2017 
Significant Changes

AM Session 46 2018 IBC Apartment 
Buildings

Session 62
FULL DAY

Fire Protection of 
Commercial Cooking 

Operations

Session 77
FULL DAY

2018 Types of 
Construction 

Classification and 
Application

PM Session 33

2018 IBC Assembly 
Means of Egress

PM Session 47

Track 11:
Current Topics

2021 IBC Update

AM Session 15
Building Science 
Meets the IECC

Session 79
FULL DAY

Fire Related Behavior 
of Materials

Session 48
FULL DAY

The Complete Permit Technician

SESSION 63
TWO DAYS2021 IRC Update

PM Session 16

Track 12:
Certification Test 

Academy

B3 – Building Plans Examiner Test Academy

Session 17
THREE DAYS

Legal Aspects of Code 
Administration

Session 64
FULL DAY

Inspector Skills

Session 78
FULL DAY

Track 13:
Energy

Building Science 
Meets the IECC

Session 79
FULL DAY

Residential 
Compliance with the 

2021 IECC — Real Life 
Examples

Session 80
FULL DAY

2021 IECC Residential 
Real-World 

Applications 

Session 81
FULL DAY

Energy Code 
Compliance 

Documentation, 
Testing and More

Session 82
FULL DAY

REGISTER ONLINE at www.iccsafe.org/EduCode
Early bird pricing ends February 5, 2021

Form also available on page 22 for mail-in registration. 
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SESSION DESCRIPTIONS − WEDNESDAY, MARCH 3

A117.1 – 2017 Significant Changes SESSION 46

CEU: 0.4 
Instructor: Kim Paarlberg 
Class Format: Virtual

This course offers an overview and in-depth coverage of the 
the changes from the 2009 to the 2017 A117.1 Accessibility 
Standard. It identifies important changes in organization, 
accessibility standard requirements and the applicability of 
these requirements to design, plan review and inspection.

2018 IBC Assembly Means of Egress SESSION 47

CEU: 0.4 
Instructor: Kim Paarlberg 
Class Format: Virtual

Focusing on Section 2029 of the 2018 IBC, this seminar 
identifies those provisions specific to assembly buildings 
and assembly spaces. The hazards associated with large 
numbers of occupants in concentrated areas are specifically 
addressed through the special requirements of Section 
2029. The seminar also includes a discussion of ICC 300, 
Standard for Bleachers, Folding and Telescoping Seating, and 
Grandstands.

Fire Related Behavior of Materials SESSION 48

CEU: 0.8 
Instructor: Ed Kaminski 
Class Format: Virtual

Understand the origins, nature and application of codes, 
test standards and research reports. How common building 
materials are evaluated for fire safety. This course will cover 
common materials and how their properties are tested and 
then applied to requirements of the International Building 
Code and International Fire Code.

Building Plans Examiner Test  SESSION 17
Academy – Day 3

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

Residential Compliance with the  SESSION 80
2021 IECC – Real Life Examples
CEU: 0.4 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

This day long class will break down the residential provisions 
of the 2021 IECC to reveal what is new, what is the same, 
and what is aspirational. The 2021 IECC focused less on 
changing compliance pathways and more on performance 
metrics, mandatory and prescriptive measures, and an 
appendix that offers a potential trail to the future of zero 
energy homes if a jurisdiction is looking in that direction.
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2021 IBC Significant Nonstructural SESSION 49
Changes

CEU: 0.8 
Instructor: Kim Paarlberg 
Class Format: Virtual

This seminar reviews and analyzes selected significant changes 
from the 2018 to the 2021 edition of the International Building 
Code (IBC). Although the focus of the presentation is on 
revisions to the IBC fire- and life-safety provisions, additional 
areas of discussion include accessibility, construction materials 
and building services. The seminar assists building officials, fire 
officials, plans examiners, inspectors and design professionals 
in identifying the specific code changes that have occurred and 
understanding the reasoning behind the changes. The program 
is based on the ICC publication Significant Changes to the 
International Building Code, 2021 Edition.

2018 IRC Inspector Insights SESSION 50

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential inspectors and plans examiners will 
find this seminar insightful as will designers looking for a 
review of common construction issues. With a focus on 
wood construction, the course addresses floor, wall and roof 
assemblies, common footing and foundation issues, and how 
to recognize alternate acceptable methods versus problems 
requiring modification in residential construction. This seminar 
is based on the concepts and provisions of the International 
Residential Code. 

2018 IRC Construction Concepts  SESSION 51

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential plans examiners and inspectors will 
find this seminar insightful as will designers looking for 
a review of IRC structural options. With a focus on wood 
construction, the course addresses component and cladding 
wind loads and the affects changes to the loads have on wall 
and roof cladding. Selection of floor, roof and wall members 
are also considered for a two-story residential structure. 
This seminar is based on the concepts and provisions of the 
International Residential Code.

Solar/PV Inspections,   SESSION 52
What are we missing?

CEU: 0.4 
Instructor: Jon Lee 
Class Format: Virtual

This seminar is focused on the inspections of Solar/PV 
systems. This critical system is often misunderstood by 
inspectors and those new to the industry. Whether you are 
inspecting via video, virtually or in person this seminar will 
provide you with key pointers on critical safety guidelines 
of the National Electrical Code® (NEC®) on the mounting, 
anchoring, disconnects, signage, grounding and bonding of 
PV systems. Attendees should bring a 2017 or 2020 NEC.

SESSION DESCRIPTIONS − THURSDAY, MARCH 4
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Healthcare Electrical Systems –  SESSION 53
Hospitals, Clinics and Care

CEU: 0.4 
Instructor: Mark Ode 
Class Format: Virtual

Requirements for electrical installations in health care 
facilities: hospitals, clinics, dental offices and care facilities 
are covered in this seminar. This is primarily focused on the 
equipotential area surrounding patient care areas in hospitals, 
clinics, dental offices, limited care, and nursing care facilities 
based on the provisions set forth in the National Electrical 
Code® (NEC®) (2017-2020). This presentation will establish a 
thorough understanding of the code requirements contained 
in NEC Article 517 and the most missed and overlooked items 
in construction and inspections. Introductory information is 
provided about the basic requirements and structure of NFPA 
99, Standard for Health Care Facilities and how it applies. 
Attendees should bring a 2017 or 2020 NEC.

2018 IFC & IBC Hazardous Materials SESSION 54

CEU: 0.8 
Instructor: Terrell Stripling 
Class Format: Virtual

This seminar addresses requirements for buildings utilizing 
hazardous materials and requiring coordination between the 
fire and building codes. It reviews the requirements found 
in Chapters 50 through 67 of the International Fire Code® 
(IFC®), as well as Chapter 3, and Sections 414 and 415 of the 
International Building Code® (IBC®).

2018 IBC Means of Egress SESSION 55

CEU: 0.8 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses numerous provisions in the 2018 
International Building Code® (IBC®) where the code contains 
requirements pertaining to establishing a means of egress 
in buildings. The course is intended to help designers, plan 
reviewers and building officials responsible for plan review 
identify those areas where plan review will include compliance 
with the IBC. During this training, participants will listen to 
lecture and view examples, as well as discuss sections of the 
IBC that pertain to means of egress. They will participate in 
activities that involve a set of plans.

Commercial Inspections  SESSION 56

CEU: 0.8 
Instructor: Gil Rossmiller 
Class Format: Virtual

This seminar provides new commercial inspectors with basic 
techniques and an understanding of conducting inspections 
of small commercial buildings.  The discussion will include 
preparation, presentation and inspections of the building, 
plumbing, mechanical and electrical portions of a building.

Indoor Cannabis Cultivation Facilities SESSION 57

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This full day seminar covers plumbing, mechanical, building, 
fire, energy, state regulations, and limited electrical codes. 
The class also covers the growing process, from propagation 
to flowering and will help cultivators, regulators, architects, 
designers and engineers make sense of the myriad of 
regulations and special processes used in cultivation. We’ll 
also cover new technologies for cultivation. Many mistakes 
are made from design deficiencies that may be code 
compliant but make cultivation difficult. We’ll cover how to 
avoid the mistakes that currently plague the industry.
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Leadership SUCCESS –  SESSION 58
Decision Making and Ethics

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

A leader’s decisions become a lasting part of his or her 
legacy. Making the right decision, in the right time frame, with 
the correct information and involving the right people is one 
key focus of this program. The delicate balance between rash 
or too quick decisions and overly deliberative decisions is the 
starting point followed by examining decision making levels 
and who should be making those decisions. Understanding 
unintended consequences and applying some basic critical 
thinking will improve decision quality tremendously. As 
important as decisions are, making sure those decisions 
and other choices maintain ethical congruence is equally 
important. This program will provide participants with the 
tools to keep integrity always, refer to an organization’s 
ethical values and avoid pitfalls associated with personal 
morality and beliefs. When ethical values are strong, a leader 
maintains the highest credibility with her or his team and can 
continue to successfully lead.

Leadership SUCCESS- SESSION 59
Personal Power and Relationships

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Although the word power has certain stigma attached, 
leaders need power to operate and to lead. This program will 
provide the skills to manage the types of leadership power 
and create an effective balance between the five power types 
for a more successful connection with team member and 
more sustained organizational results. Relationship power 
is the most critical of the power types and building networks 
of influence using relationship techniques will be provided. 
Additional tools for Leadership Success-Personal Power 
and Relationships include seeing the big picture or global 
perspective, appreciation of workplace diversity and creating 
some charismatic charm for your role as a leader. Because 
this leadership competency is about the outward you, key 
skills related to teamwork, empathy and dealing successfully 
with conflict will also be presented.

Legal, Ethical and Moral SESSION 60
Code Enforcement

CEU: 0.4  
Instructor: Marcus Kellum 
Class Format: Virtual

Ethics and morals relate to “right” and “wrong” conduct. 
While they are sometimes used interchangeably, they are 
different, especially as they relate to code enforcement, 
building inspection and all other forms of regulatory 
enforcement. How many code officials are required to 
enforce rules and regulations that they do not fundamentally 
agree with? Instead of considering the needs of the resident, 
interjecting common sense into the matter, taking on a bit of 
personal risk on behalf of an individual and making a simple 
accommodation; should you just stick to the code?

Planning, Zoning and Land Use  SESSION 61
for Code Enforcement

CEU: 0.4 
Instructor: Marcus Kellum 
Class Format: Virtual

This presentation was developed to provide code officials 
with the general processes and procedures that guide 
the issuance of permits and business licenses within a 
municipality and familiarize attendees with zoning concepts.

2018 IBC Apartment Buildings SESSION 62

CEU: 0.8 
Instructor: Jay Woodward 
Class Format: Virtual

The design and construction of apartment buildings 
requires the application of both fundamental and unique 
IBC requirements. This seminar focuses on those provisions 
that are commonly encountered in these types of residential 
buildings. Provisions specific to residential building 
classification, fire-resistance, fire protection, means of egress 
and accessibility will be addressed. In addition, detailed 
provisions discussed will include podium buildings, occupied 
roofs, incidental uses and dwelling unit separations.
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The Complete Permit Technician – Day 1 SESSION 63

CEU: 1.6 
Instructor: Steve Burger 
Class Format: Virtual

This 2-day course is intended to provide essential information 
in the areas of code administration and history, legal aspects, 
customer service, basic plan review, inspection process, 
zoning requirements, permit fee calculations, basic occupancy 
and construction types, basic means of egress and dealing 
with difficult customers. The course is also beneficial for 
preparing for the Permit Technician Certification Exam.

Required Materials: Calculator, 2015 or 2018 International 
Building Code®, 2015 or 2018 International Zoning Code®, 
Legal Aspects of Code Administration

Recommended Materials: Basic Code Enforcement

Legal Aspects of Code Administration SESSION 64

CEU: 0.8 
Instructor: Bob Church 
Class Format: Virtual

Provides code officials with guidelines for administering 
the legal aspects of codes with regard to enforcement, 
prosecution and maintenance. In this course participants 
will discuss historical consequences of ignoring the 
regulation of building construction and materials, and learn 
how to interpret and applying local government, state and 
federal legislative laws, pertaining to the administration and 
enforcement of a building code. Participants will also be able 
to define and apply concepts which are legally important 
to the administration and enforcement of a building code 
and establish or document rules of procedure used before 
a board of building code appeals. By using the guidelines 
presented in the course, participants will learn how to 
effectively testify in a court of law.

2021 IECC Residential  SESSION 81
Real-World Applications
CEU: 0.8 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

This seminar will address applying the 2021 IECC 
requirements for residential buildings in the real world. 
Through pictures and examples of real applications, we 
will see why the residential requirements got into the code 
and the intent behind the provisions. This will also provide 
examples of frequently missed items.
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2018 IBC Fire and Smoke  SESSION 65
Protection Features

CEU: 0.8 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses the critical concepts of the 2018 
International Building Code® (IBC®) regarding Chapter 7, Fire 
and Smoke Protection Features. These concepts provide a 
basis for the analysis and identification of which components 
require fire-resistance ratings; where the fire-resistance-
rated construction is required in building construction; where 
smoke-resistant construction is mandated; and the use of 
fire door assemblies, fire window assemblies, penetration 
firestopping systems, fire dampers and smoke dampers. 

2021 IBC Significant  SESSION 66
Structural Changes

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual 

This seminar reviews and analyzes selected significant 
changes from the 2018 to the 2021 edition of the 
International Building Code (IBC). This presentation 
examines revisions to the IBC structural provisions, including 
loads, material requirements, special inspection and deep 
foundation design. The seminar assists building officials, 
plans examiners, inspectors and engineers in identifying 
specific code changes and understanding the reasoning 
behind the changes. The program is based on the ICC 
publication Significant Changes to the International Building 
Code, 2021 Edition.

Structural Loads and Load Paths SESSION 67

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential and commercial inspectors and plan 
examiners will find this seminar useful as well as architects 
and engineers looking for a review of structural loads and 
their load paths. With a focus on connections, the course 
considers moment frame, braced frame and shear wall load 
paths in selecting a particular structural frame for a single 
story, low-rise or mid-rise building.

Grounding and Bonding –  SESSION 68
What is What?

CEU: 0.8 
Instructor: Mark Ode 
Class Format: Virtual

This seminar is a must for anyone looking to broaden their 
understanding of where we ground and where we bond and 
the effects on the electrical system. We will start with the 
fundamentals and practice of grounding and bonding in easily 
understood language. We will look at the tables, references and 
practices for each. Attendees should bring a 2017 or 2020 NEC.

2018 IBC & IFC Fire Protection Systems SESSION 69

CEU: 0.8 
Instructor: Terrell Stripling 
Class Format: Virtual

This seminar is designed to guide participants through the 
2018 IBC and IFC requirements related to fire protection 
systems (Chapter 9). These requirements include 
suppression systems, standpipe systems, automatic fire 
alarm systems, automatic detection systems and additional 
fire protection assemblies. Because the 2018 IFC and 
Chapter 9 of the 2018 IBC have such broad scopes, the focus 
of this seminar is to review design, construction, inspection 
and testing requirements for fire sprinkler systems, fire-
extinguishing systems, standpipe systems, fire alarm and 
detection systems, smoke control systems and smoke 
removal systems.

SESSION DESCRIPTIONS − FRIDAY, MARCH 5
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2018 IBC Building Classification SESSION 70

CEU: 0.8 
Instructor: Roger Axel 
Class Format: Virtual

This seminar addresses the key issues of the 2018 
International Building Code® (IBC®) regarding the proper 
classification of buildings. The process for correctly 
evaluating a building for code compliance relies on a 
systematic approach to the determination of occupancy 
classification and construction type. Everything starts with 
the correct building classification! A clear understanding of 
the classification process provides the groundwork for the 
proper application of many other important code provisions.

Health Risk of Improper Plumbing SESSION 72

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This presentation discusses the potential health and safety 
risks associate with improper plumbing installation, fixtures, 
and maintenance. Specifically covered in this program are 
the potential hazards of scalding as well as the major health 
concerns regarding the proliferation and spreading of SARS 
and Legionella.

UPC Grease Interceptors, Emphasis  SESSION 73
on Hydro-mechanical Interceptors

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This class will focus more on Hydro-mechanical Grease 
Interceptor installation and sizing per Section 1014, 
2018/2021 UPC. This is a great class for Contractors, 
Engineers, Plans Examiners and Inspectors who will install, 
design, review and inspect hydro-mechanical grease 
interceptors.

Leadership TRANSFORMATION –  SESSION 74
Innovation and Change

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

We have more memory and storage in our phones compared 
to the first computers we owned. Drones deliver packages to 
our doorstep. Human organs are being grown in a laboratory 
and you can’t give away CD’s, DVD’s or VHS tapes at a garage 
sale. Change and innovation are everywhere and successful 
leaders both embrace change and stimulate innovation; both 
personally and with their team. This program provides the 
powerful tools to reduce the loss of productivity associated 
with any change event, build partnerships with those affected 
by change and work to condition their team and selves to 
embrace change. Leadership TRANSFORMATION –  
Innovation and Change also presents the skills needed to 
become more innovative, creative and produced sustained 
and impacting change in the working environment.

Leadership TRANSFORMATION –  SESSION 75 
Leading Through Challenging Times

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Great leadership is forged in difficult times. Leaders need to 
make some pivots and changes to ensure their team moves 
through difficult times successfully and is prepared to move 
forward after the difficulty ends. The keys to working through, 
and not getting stuck in, difficult and challenging times 
is to communicate frequently, rally the team and connect 
downward in the organizational structure. Leaders also 
discover during challenging periods to rely on their resilience 
and confidence to pull their organizations through tough 
times. The discovery of flexibility, new technologies and 
improved processes also help the successful leader.
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How to recognize Talent in the SESSION 83
Recruiting Pool/Photography for  
Successful Code Enforcement 

CEU: 0.4 
Class Format: Virtual

If you’ve ever hired someone and six months later found 
yourself wondering why the employee now is so different 
from the candidate you interviewed, this presentation is for 
you. We’ll take and in-depth look at how to recognize the 
candidates that have real workplace potential versus the 
ones that just tell a good story during the interview.

Observations and notes are a good start, but photos really 
cement your case…or do they? This course briefly touches 
on the technical aspects of photography, but really focuses 
on how to highlight your observations and make sure the 
viewer sees and feels the way you did when you were at the 
property. We’ll also touch on how to organize and present 
your photographs for judicial proceedings or administrative 
hearings.

Proper Code Inspections and SESSION 84
Documentation

CEU: 0.4 
Class Format: Virtual

To raise awareness of the importance of soft skills, provide 
guidance on recognizing and improving skills, while 
reinforce positive behaviors and explain the importance of 
documentation. Identifying pitfalls and enhancing social 
behaviors to increase their job performance and the role it 
plays with enforcement.

Fire Protection of Commercial  SESSION 77
Cooking Operations 
CEU: 0.8 
Instructor: Ed Kaminski  
Class Format: Virtual

This is a comprehensive seminar in the hazards associated with 
commercial cooking and code compliance. Fuels used for cooking, 
the mechanisms of extinguishment, extinguishing systems, 
ventilation and applications are covered. Applications include the 
various appliances, self-contained units, high-production cooking 
and mobile food preparation vehicles. Attendees will be able to 
conduct plan reviews and apply the 2018 IFC, the Standard for Wet 
Chemical Extinguishing Systems NFPA 17A, the Standard for Hand 
Portable Extinguishers NFPA 10, Standard for Ventilation Control 
and Fire Protection NFPA 96 and the 2018 IMC. Commissioning 
and routine inspection methods also examined.

The Complete Permit Technician –  SESSION 63
Day 2
CEU: 1.6 
Instructor: Steve Burger 
Class Format: Virtual

This 2-day course is intended to provide essential information 
in the areas of code administration and history, legal aspects, 
customer service, basic plan review, inspection process, 
zoning requirements, permit fee calculations, basic occupancy 
and construction types, basic means of egress and dealing 
with difficult customers. The course is also beneficial for 
preparing for the Permit Technician Certification Exam.

Required Materials: Calculator, 2015 or 2018 International 
Building Code®, 2015 or 2018 International Zoning Code®, 
Legal Aspects of Code Administration

Recommended Materials: Basic Code Enforcement
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Inspector Skills SESSION 78

CEU: 0.8 
Instructor: Tim Ryan 
Class Format: Virtual

This seminar addresses the necessary soft skills for success 
as an inspector—those non-technical traits and behaviors 
that enhance an inspector’s ability to interact with others 
and to successfully carry out their job duties. These include 
people skills such as effective communication, diplomacy 
and customer service, but also include skills for problem 
solving, professionalism, integrity, and time management. In 
addition to a solid understanding of the technical provisions 
of the codes, developing appropriate soft skills are essential 
in pursuing the goal of safe, healthy and durable buildings 
for the community. Developed specifically for construction 
inspectors in all disciplines, the topics covered are equally 
important to all employees of public service agencies 
including permit technicians, plan reviewers, managers, 
building officials and fire code officials. The information 
is also beneficial for developing policies and procedures 
to promote consistent and fair inspection practices while 
improving communications and public relations.

Energy Code Compliance   SESSION 82
Documentation, Testing and More 
CEU: 0.8 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

In this class we will briefly discuss how embedded 
building science is in the code and then quickly move on 
to understanding how to read residential IECC compliance 
reports that are generated from different software. We will 
discuss the difference between the RESNET HERS ERI vs IECC 
ERI scores and how blower door and duct leakage testing is 
performed and what the IECC requires. Lastly, we will cover 
indoor air quality and other health and safety issues that are 
entwined within the IECC.
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Please use this form if you are submitting your registration by Mail and paying by 
check, purchase order or are an ICC Member who wants to be billed. To pay by credit 
card, purchase order or to be billed, Register online at www.iccsafe.org/educode.

VIRTUAL REGISTRATION
• $90 – Per Day
• $360 – Full Five-Day Week

MAIL TO:
EduCODE Registrar, International Code Council
Central Regional Office
4051 Flossmoor Road
Country Club Hills, Illinois 60478

CONTACT THE CODE COUNCIL AT:
1-888-422-7233, ext. 4333 or jfranklin@iccsafe.org

ICC Membership Number: 

First Name: Middle Initial

Last Name:

Job Title for Badge:

Jurisdiction/Organization:

Address:

City:

State/Province:

Zip Code:

Country:

E-Mail:

Day Telephone: Extension

Home Telephone: Fax Number

SEMINAR REGISTRATION

LIST SEMINAR SESSION NUMBER

Monday Tuesday Wednesday Thursday Friday

AM or All Day

PM

TOTAL REGISTRATION FEES

I am attending VIRTUALLY  $360 – all 5 days  $90 per day

PAYMENT OPTIONS (Bill Me or Check) TOTAL

 Bill Me (Code Council Members only) Member #:  Payment Enclosed (Checks payable to: International Code Council)
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REGISTRATION INFORMATION
Registration fees include: instruction, reference 
materials or books (when applicable and unless 
otherwise noted). Codes and other reference books 
are NOT provided and are the responsibility of the 
student. For your convenience, code books and other 
reference materials may be purchased from the 
International Code Council (ICC). Please review the 
session descriptions for required reference materials 
or supplies.

Attendees who have signed up for the virtual classes 
will receive an email with class log in information 
before the seminar.

REGISTRATION COSTS

VIRTUAL REGISTRATION
$360 – Full Five-Day Week per Registrant
$90 – Per Day or Session

REGISTRATION METHODS

1. REGISTER ONLINE
The Code Council’s secure website:  
www.iccsafe.org/educode. 
Follow the easy online directions.

2. REGISTER BY MAIL
Complete the registration form on the previous 
page and mail to:

EduCODE Registrar
International Code Council
Central Regional Office
4051 Flossmoor Road
Country Club Hills, Illinois 60478

3. EduCODE HELP LINE
Contact the Code Council at 1-888-422-7233,  
ext. 4333 or jfranklin@iccsafe.org

CONFIRMATION
Registration confirmation will be sent by EduCODE 
prior to the seminar.

CANCELLATION POLICY
If you need to cancel, EduCODE must receive notification 
in writing by February 5, 2021 to receive a full refund. All 
refund requests after this date will be credited toward a 
future EduCODE conference attendance only.

Should circumstances beyond the control of the 
Southern Nevada Chapter of the International Code 
Council (SNICC) arise; such as acts of God, war, acts 
of terrorism, civil unrest, government regulations 
or mandates, disaster, strikes or curtailment of 
transportation facilities – to the extent that such 
circumstances make it impossible or illegal for SNICC 
to provide Educode, SNICC it’s officers, members, 
employees and contractors shall not be held liable or 
responsible beyond providing a refund for the seminar.

SUBSTITUTIONS
Whenever a registrant is unable to attend a paid 
seminar session, a request for substitution may be 
made by contacting ICC at 1-888-422-7233, ext. 
4333. Please note that each registration may only be 
substituted with one person.

CONTINUING EDUCATION INFORMATION
All EduCODE sessions 
are recognized by ICC’s 
Preferred Provider 
Program for CEUs toward 
maintenance of your ICC certifications. Please  
check the website for updated AIA approvals at  
www.iccsafe.org/educode. Check with your local 
licensing board for additional CEU requirements.
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EduCODE International 
Conference & EXPO 2021
www.iccsafe.org/EduCode 
1-888-ICC-SAFE (422-7233), ext. 4333

REGISTRATION CHECKLIST
Contact the International Code Council  
at 1-888-422-7233, extension 4333  
or online at www.iccsafe.org/EduCode

• Best Value $$ – Full week Registration

 f Pre-Registered?
• Virtual: A link will be emailed prior to the seminar with login 

instructions

 f Full-Day Class Schedule (0.8 CEU)
• Classes start: 7:30 AM PT
• Lunch Break 1½-hour break 
• Classes End 5:00 PM PT

 f Half-Day Class Schedule (0.4 CEU)
• A.M. Classes 7:30 AM – 11:30 AM PT
• Lunch Break 1½-hour break
• P.M. Classes 1:00 PM – 5:00 PM PT

EduCODE Expo Raffle Prizes at 12:35 PM each day!

International Code Council
Training & Education Department
4051 Flossmoor Road
Country Club Hills, IL 60478

www.snicc.org

www.educode.us

The name EduCODE and its blueprint logo are service marked to the Southern Nevada Chapter – International Code Council, Las Vegas NV. Other trade association and company names, logos, related marks, images and symbols are 
exclusive properties, trademarks or registered trademarks of their respective owners and are used by permission of their owners.  All rights reserved.
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File Attachments for Item:

ER-3 What’s New for the 2020 NEC? Virtual Seminar (ICC)

ESI, EPE, 8 hours

Staff Notes: ICC is offering a week of virtual learning, focused on the 2020 NEC and exam 

preparation.  Certified personnel have asked BBS to offer BBS credit for these online courses, 

as the pandemic has made continuing education opportunities more difficult to come by.  

Recommend approval, add BO, MPE, RBO, RPE

ESIAC Recommendations: Recommend approval

Committee Recommendation:
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March 1–5, 2021
1-888-ICC-SAFE (422-7233), ext. 4333 
www.iccsafe.org/EduCode

Classes being offered  

virtually! 
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Welcome to EduCode 2021!

EduCode 2021 is our 24th year of providing outstanding education for Inspectors, Plans Examiners, 
Permit Technicians, Code Enforcement Officers, Building Officials, Architects, Engineers, Managers, 
Leaders, Directors, and all others working or interested in a safe built community. The last several 
months have been quite taxing on everyone in the building, fire and safety environment, but overall by 
the quality of the trained professionals in our industry we have proven to overcome any hurdles put in 
place.

EduCode is here to help strengthen this professionalism by providing industry renowned education, 
training, networking, and experiences for everyone who attends. Due to restrictions put in place 
throughout the country, this year EduCode is proud to offer a virtual platform that will maintain our 
level of excellence and interesting events. This is a first for EduCode, but we listened to our partners, 
sponsors, and attendees to ensure that we always provide what is needed and best suits you, our 
customer.

EduCode 2021, while only virtual this year, still provides you with a full week of training where you 
will receive up to 4.0 CEU’s of ICC Preferred Provider credit. Whether you attend for one day or the 
full week, your experience will be rewarding! While attending, make sure you visit all our exhibitor 
and sponsors for updates on new innovations, techniques, career potentials, and other valuable 
information.

I am looking forward to seeing everyone online and will continue to make your EduCode experience 
the best it can be!

Sincerely,

Alan Ellis 
EduCode Director
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SESSION DESCRIPTIONS − MONDAY, MARCH 1

2018 IRC Essentials  SESSION 1

CEU: 0.8 
Instructor: Cash Olszowy 
Class Format: Virtual

This seminar examines basic concepts of the 2018 International 
Residential Code (IRC). These concepts provide a basis for the 
correct utilization of the code. A clear understanding of the 
identified requirements allows the code user to apply the IRC 
in specific situations and helps to build an understanding of 
the intent of the code when asked to make a judgment on code 
compliance. This course will also help the code user to correctly 
locate code requirements. It will also provide a basis for the 
correct use and application of the code as well as to begin to 
develop a procedure for applying them.

2018 IBC Use of Fire and SESSION 2
Smoke Separations

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

This seminar identifies the many and varied conditions 
identified in the IBC where fire and/or smoke separations 
are required. The discussion will focus on those required 
locations where fire-resistance-rated wall and horizontal 
assemblies, as well as smoke-resistive wall and horizontal 
assemblies, are either required by the IBC or utilized by 
design professionals as alternative approaches to code 
compliance. Such locations include the selective or 
mandated use of fire walls, fire barriers, fire partitions, 
smoke barriers, horizontal assemblies and other separation 
elements.

2018 IBC Allowable Height and Area SESSION 3

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

Based on the provisions of IBC Chapter 5, this seminar 
focuses on how a building’s occupancy classification 
and type of construction relate to the maximum building 
size permitted by the IBC. The approach to determining a 
building’s maximum allowable height and area is explained, 
including use of Table 503 and all related permitted increases 
due to sprinkler protection and frontage open space. 
Detailed provisions related to mezzanines and unlimited area 
buildings are also addressed. 

What’s New for the 2020 NEC? SESSION 4

CEU: 0.8 
Instructors: Christel & Randy Hunter  
Class Format: Virtual

This is a fast-paced seminar that will cover major changes in 
the 2020 National Electrical Code®. Photos and illustrations 
will be used to show how the NEC® is changing and how 
those changes will affect electrical installations. A few of 
the changes include: GFCI protection expansion, emergency 
disconnects for dwellings, changes to lighting load 
calculations, new articles, and the extensive reorganization 
of Article 310. Attendees should bring a 2020 NEC.

2018 IFC Performing SESSION 5 
Commercial Fire Inspections 

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

This seminar presents the process of conducting commercial 
fire inspections, following the provisions and requirements of 
the 2018 International Fire Code®. Specifically, the seminar 
provides participants with checklists that enable those 
performing commercial fire inspections to determine whether 
the materials, design, construction, installation and location 
of building components comply with the code.
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2018 IBC Use of Fire Sprinklers SESSION 6
and Alarms

CEU: 0.4 
Instructor: Terrell Stripling 
Class Format: Virtual 

This seminar identifies those conditions under which 
automatic sprinkler protection and/or fire alarm systems 
are required. The application of the fire area concept will 
be discussed, along with the varying extent of sprinkler 
protection required based upon specific situations. In 
addition, the discussion will address many of the key code 
conditions under which the presence of an automatic 
sprinkler system can be used to modify other requirements.

2018 IBC Exit Systems SESSION 7

CEU: 0.4 
Instructor: Terrell Stripling  
Class Format: Virtual

This seminar focuses on IBC Chapter 10 means of egress 
components that are defined and regulated as exits. These 
components, defined in Chapter 2, are considered as 
high-level elements that provide a considerable degree of 
occupant protection within the means of egress system. The 
exit discharge provisions will also be discussed.

IRC Plan Review SESSION 8

CEU: 0.8 
Instructor: Gil Rossmiller  
Class Format: Virtual

This seminar is designed to provide a broad overview of the 
process for residential plan review, this course will provide 
the basic steps involved to complete a comprehensive review 
of a residence. The class will discuss the tools and process 
for conducting a residential plan review. It will also increase 
your awareness of the necessary items required to ensure 
code compliance of the homes built in your jurisdiction.

2018/2021 UMC/IMC Code Changes SESSION 9

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Keep up-to-date on the Uniform Mechanical Code® (UMC®)/ 
International Mechanical Code® (IMC®) by learning about 
the changes from 2018 to the 2021 edition. Each notable 
change to the code will be discussed in depth so attendees 
see exactly how the code changed, why the code changed, 
and what impact it will have on the code enforcement and 
installer communities.

2018/2021 UPC/IPC Code Changes SESSION 10

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Keep up-to-date on the Uniform Plumbing Code® (UPC®)/ 
International Plumbing Code® (IPC®) by learning about 
the changes from 2018 to the 2021 edition. Each notable 
change to the code will be discussed in depth so attendees 
see exactly how the code changed, why the code changed, 
and what impact it will have on the code enforcement and 
installer communities.

Leadership IMPACT – Communications SESSION 11

CEU: 0.8 
Instructor: Tim Schneider 
Class Format: Virtual

The ability to communicate effectively and at the right 
frequency is the core of success in leadership, business and 
life. Those that are able to relay instructions, vision and more, 
can connect with others, enhance personal productivity and 
avoid unneeded conflicts.

This seminar will enhance the ability to listen, communicate 
clearly, manage communication tone, match communication 
style, and control non-verbal tone. Additionally, 
communication boundaries, frequency and the incredibly 
important skill of communication richness will be presented. 
Leadership IMPACT-Communications introduces participants 
to the powerful DiSC assessment as a highly accurate 
predictor of communication style and other key tendencies.
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2018 IPMC Crash Course SESSION 12

CEU: 0.4 
Instructor: Tana Bryant 
Class Format: Virtual

Learn to navigate the International Property Maintenance 
Code in a fun filled manner. Easy study tips to help prepare 
for the IPMC certification exam.

Communications – Verbal, Written SESSION 13
and Physical

CEU: 0.4 
Instructor: Barbara Burlingame 
Class Format: Virtual

What you say and how you say it, whether in writing, face 
to face or by body language can determined how your 
interaction with the public will be. Tips for success in dealing 
with the public, co-workers or city officials for use in day to 
day settings.

2018 IBC Fire and Life Safety Principles  SESSION 14

CEU: 0.8 
Instructor: Jay Woodward  
Class Format: Virtual

This seminar addresses the critical concepts of the 2018 IBC 
regarding fire and life safety issues. These concepts provide 
a basis for the correct use of the code in building planning, 
classification of buildings and occupancies, fire-resistance-
rated construction, fire protection systems and means of 
egress. The content addresses issues that are necessary for 
many designs and plan review decisions. During this training, 
participants will be listening to lecture and viewing examples, 
as well as discussing sections of the IBC that pertain to fire 
and life safety principles in building design and regulation. 

2021 IBC Update SESSION 15

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

This seminar addresses important changes that 
occurred between the 2018 to the 2021 edition of the 
International Building Code (IBC). Although most of the 
presentation focuses on revisions to the IBC fire- and life-
safety provisions, additional areas of discussion include 
accessibility, structural elements and systems, construction 
materials and building services. The seminar assists building 
officials, fire officials, plans examiners, inspectors and design 
professionals in identifying the specific code changes that 
have occurred and understanding the reasoning behind 
the changes. This seminar is a shortened version of the 
seminars 2021 IBC Nonstructural Changes and 2021 IBC 
Structural Changes and covers only a portion of the topics 
addressed in those programs.

2021 IRC Update  SESSION 16

CEU: 0.4 
Instructor: Sandra Hyde  
Class Format: Virtual

This seminar addresses important changes that occurred 
between the 2018 to the 2021 edition of the International 
Residential Code (IRC). Although the focus of the presentation 
is on revisions to the IRC building planning, foundation and 
framing provisions, additional topics of discussion include 
energy, plumbing, mechanical and electrical. The seminar 
assists building officials, fire officials, plans examiners, 
inspectors and design professionals in identifying the specific 
code changes that have occurred and understanding the 
reasoning behind the changes. The seminar is a shortened 
version of the seminar 2021 IRC Significant Changes.
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Building Plans Examiner Test  SESSION 17
Academy – Day 1

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

2021 IRC Significant Changes  SESSION 19

CEU: 0.8 
Instructor: Cash Olszowy  
Class Format: Virtual

This seminar reviews and analyzes selected significant 
changes from the 2018 to the 2021 edition of the 
International Residential Code (IRC). Although the focus of 
the presentation is on revisions to the IRC building planning, 
foundation and framing provisions, additional topics of 
discussion include energy, plumbing, mechanical and 
electrical. The seminar assists building officials, fire officials, 
plans examiners, inspectors and design professionals in 
identifying the specific code changes that have occurred 
and understanding the reasoning behind the changes. The 
program is based on the ICC publication Significant Changes 
to the International Residential Code, 2021 Edition.

2018 IBC Special Building Types,  SESSION 20
Features and Hazards

CEU: 0.4 
Instructor: Terrell Stripling 
Class Format: Virtual

Based on selected provisions from Chapter 4, this seminar 
focuses on several special building types, features and 
hazards. High-rise buildings, underground buildings, parking 
garages are specialized buildings that have their own unique 
considerations. Atriums, stages and platforms are building 
features that are evaluated in a special manner due to the 
hazards involved. Combustible storage, use and storage of 
hazardous materials, spray application of flammable finishes, 
medical gas storage rooms, control areas and laboratory 
suites are also addressed. The special detailed requirements 
and allowances set forth throughout Chapter 4 address a 
variety of uses and occupancies.
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Application and Administration  SESSION 21
of the I-Codes

CEU: 0.4 
Instructor: Tim Ryan 
Class Format: Virtual

Chapter 1 of each of the I-Codes is arguably the most 
important chapter in each of those publications. Although 
many jurisdictions modify the chapter to some degree, 
the fundamental concepts and principles typically remain 
to guide users in the code’s proper application and 
administration. The seminar will focus on two primary 
areas of emphasis: 1) application of the provisions based 
on the concepts of minimum standard, AHJ interpretative 
authority, alternate methods of materials and coordination 
of potential conflicting provisions, and 2) administrative 
functions including code official, plan review and inspector 
responsibilities.

Electrical Safety and NFPA 70E 2021 SESSION 22

CEU: 0.8 
Instructor: Howard Herndon 
Class Format: Virtual

This is an extensive and popular program analyzing the major 
points to enable attendees to further their knowledge on safe 
practices related to electrical safety based on the new 2021 
edition of NFPA 70E. Extremely detailed instructions and 
demonstrations are presented related to personal protective 
equipment (PPE). The demonstrations of PPE allow each 
participant to learn the proper practices to follow and 
prevent loss of life during the hazards involved in such work 
environments. The NFPA 70E 2021 is the recommended text 
for this class and each attendee bring their own copy. Copies 
will also be available for purchase at EduCode.

2018 IFC Essentials SESSION 23

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

This seminar will introduce the application of the IFC 
administrative requirements, occupancy classification, general 
precautions against fire, emergency planning and preparedness, 
fire service features, interior finish, decorative materials and 
furnishings, fire protection systems, means of egress, and 
provide an introduction to hazardous materials. Activities and 
discussions will further enhance participant learning. This 
seminar is designed to familiarize and assist code officials in 
locating, describing and applying applicable code requirements 
of the IFC to determine compliance or noncompliance.

Commercial Accessibility SESSION 24

CEU: 0.8 
Instructor: Kim Paarlberg 
Class Format: Virtual

This seminar focuses on the minimum requirements for new 
or existing construction of accessible commercial buildings 
for compliance with the International Building Code® (IBC®) 
and ICC A117.1 Accessible and Usable Buildings and 
Facilities. It addresses the design, plan review and inspection 
of facilities to ensure that people with physical impairments, 
visual impairments and hearing impairments can use 
the facilities. Attendees will participate in activities that 
involve questions and answers, discussion and case study, 
performing parts of individually and in groups.

Residential Inspections SESSION 25

CEU: 0.8 
Instructor: Gil Rossmiller  
Class Format: Virtual

This seminar provides new residential inspectors with 
basic techniques and an understanding of conducting 
inspections of one & two dwelling and townhouse buildings.  
The discussion will include preparation, presentation and 
inspections of the building, plumbing, mechanical and 
electrical portions of a building.
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2018/2021 UPC/IPC Workshop SESSION 26

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Apply your code knowledge and expertise in this dynamic, hands-
on workshop. Attendees will examine drawings of plumbing 
systems and installations for code violations in a cooperative 
and collaborative environment with their peers. Each drawing is 
designed to challenge attendees on parts of the code that are 
frequently misunderstood or in frequent violation. Attendees will 
work in groups during the workshop exercise and their findings, 
as well as those presented by the instructor, will be shared with 
the rest of the attendees for a robust learning experience.

2018/2021 UMC/IMC Workshop SESSION 27

CEU: 0.4 
Instructor: Tim Collings 
Class Format: Virtual

Apply your code knowledge and expertise in this dynamic, hands-
on workshop. Attendees will examine drawings of mechanical 
systems and installations for code violations in a cooperative 
and collaborative environment with their peers. Each drawing is 
designed to challenge attendees on parts of the code that are 
frequently misunderstood or in frequent violation. Attendees will 
work in groups during the workshop exercise and their findings, 
as well as those presented by the instructor, will be shared with 
the rest of the attendees for a robust learning experience.

Leadership IMPACT – Team Member SESSION 28

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Unlock half of your influence with team members with this 
learning program. Team members that are engaged will have 
more loyalty, work harder, produce higher quality and deliver 
outstanding customer service. Leaders with engaged teams 
and healthy work cultures experience much greater results 
and have better levels of personal job satisfaction.

The return on investment for team member engagement is 
achieved by using the strategies of relationship building and 
depth, managing leadership tone and understanding team 
member motivating factors. Creating a healthy working 
culture and connecting team members to the purpose of the 
organization are provided as extra resources in this program.

Engagement Leadership IMPACT –  SESSION 29
Coaching

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

At the heart of great leaders is a great coach. A person that can 
provide positive feedback easily, corrective feedback without 
alienating a team member and someone who uses coaching to 
release the rest of their influence with team members. Coaching, 
when done correctively and well, will dramatically improve 
workplace performance, team member engagement and 
unlock the potential of all team members. In addition to positive 
feedback and corrective feedback, this program presents skills 
associated with selecting team members, releasing team 
members when needed and providing teaching-type coaching.

Code Compliance Ideas &  SESSION 30
Challenges for Small Towns

CEU: 0.4 
Instructor: Kelvin Beene 
Class Format: Virtual

This course delves into the varying issues that come with 
code enforcement in smaller municipalities.  It compares and 
contrasts the many problems that are shared between the 
two entities and offers solutions and suggestions to making 
enforcement easier for the officers.

Why Are We Essential? SESSION 31

CEU: 0.4 
Instructor: Kelvin Beene 
Class Format: Virtual

This course details why code enforcement is essential to the 
health, safety and economic development of cities. It also 
details the necessity to show yourself with city governance.
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2018 IBC Exterior Wall and  SESSION 32 
Opening Protection

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses the various provisions in the IBC dealing 
with exterior wall design and construction. Although such walls 
are primarily regulated due to their location on the lot, many other 
additional requirements are set forth in the code. Exterior bearing 
walls are regulated by Table 601, while the use of exterior exit 
stairways, exit courts and exterior areas of assisted rescue will 
also typically mandate some degree of fire-resistance.

2018 Types of Construction  SESSION 33 
Classification and Application

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

Together with occupancy classification, one of the most 
critical steps in analyzing a building for code compliance is 
classifying it for type of construction purposes. This seminar 
will address the two distinct aspects of construction type: 1) 
determination of the appropriate types of construction based 
on building occupancy, height and area, and 2) identification 
of the construction and fire-resistance-rated features 
associated with the nine individual construction types. The 
permissible use of combustible materials in Type I and II 
noncombustible buildings will also be addressed.   

Building Plans Examiner Test  SESSION 17
Academy – Day 2

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

Building Science Meets the IECC  SESSION 79

CEU: 0.8 
Instructor Les Lazareck and Robby Schwarz 
Class Format: Virtual

Enforcement of the 2021 IECC has moved from prescriptive 
requirements to an understanding of the intent of the code. 
Therefore, we need to better understand Building Science, 
so we realize the connections between efficiency, durability, 
safety, and comfort. This course will walk you through the 
2021 IECC, the basic building science incorporated in its 
compliance path and the connection between energy and 
specific sections of the IRC.
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2018 IBC Essentials SESSION 35

CEU: 0.8 
Instructor: Jay Woodward 
Class Format: Virtual

This seminar focuses on the basic concepts of the 2018 
International Building Code (IBC). These concepts provide 
a basis for the correct utilization of the code. A clear 
understanding of the identified requirements allows the code 
user to apply the IBC in specific situations and helps to build 
an understanding of the intent of the code when asked to 
make a judgment on code compliance. This course will also 
help the code user to correctly locate code requirements. It 
will also provide a basis for the correct use and application 
of the code as well as to begin to develop a procedure for 
applying them. It will address the organization of the code 
and how it relates to the IBC family of International Codes.  

Type A and B Units in  SESSION 36
Multi-family Dwellings

CEU: 0.4 
Instructor: George Mann 
Class Format: Virtual

In Group R-2 apartment buildings, if is often necessary to 
provide both Type A and Type B dwelling units. This seminar 
will identify under what conditions Type A and B units are 
required, as well as the technical requirements for these 
specific types of dwelling units. The discussion will focus 
on both the scoping provisions in 2018 IBC Chapter 11, as 
well as the technical criteria set forth in ICC A117.1-2009. 
The scoping requirements for public and common-use areas 
associated with apartment buildings, including parking and 
recreational facilities, will also be addressed.

2018 IBC Mixed Occupancies SESSION 37

CEU: 0.4 
Instructor: Roger Axel 
Class Format: Virtual

Based on the provisions of IBC Section 508, this seminar 
addresses those special requirements applicable to buildings 
containing two or more occupancy classifications. The three 
mixed-occupancy options are presented along with examples and 
exercises that illustrate the proper application of the provisions.

Electrical Exam Preparation  SESSION 38
for the Inspector, Journeyman and  
Master Electrician    

CEU: 0.8 
Instructor: Randy & Christel Hunter 
Class Format: Virtual

This seminar is designed to provide a strong foundation of 
electrical knowledge for electricians and inspectors who wish 
to take the electrical license and certification exams. Topics 
that will be covered are NEC structure, using the National 
Electrical Code® (NEC®) to locate requirements and tables for 
electrical systems. Topics will also include using the NEC for 
calculations, ampacities, box sizing, feeder sizing and more. 
Attendees should bring a 2017 or 2020 NEC.

2021 IFC Significant Changes SESSION 39

CEU: 0.8 
Instructor: Scott Adams 
Class Format: Virtual

The goal of this seminar is to familiarize building officials, fire 
officials, plans examiners, inspectors, design professionals, 
contractors, and others in the construction industry with many 
of the important changes in the 2021 International Fire Code® 
(IFC®). The major changes from the 2018 IFC to the 2021 IFC 
will be presented. Participants will discuss the changes, reasons 
for the changes, and take part in knowledge review activities. 
Information presented will allow participants to apply these new 
code requirements to design, plan review, and/or inspection. 
The seminar uses the publication, Significant Changes to the 
International Fire Code, 2021 Edition.
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2018 IEBC Essentials SESSION 40

CEU: 0.8 
Instructor: Tim Ryan 
Class Format: Virtual

This seminar will introduce critical concepts of the 2018 
International Existing Building Code® (IEBC®). It will provide 
a basis for the correct use and application of the code. It 
will build an understanding of the intent of the code through 
detailing basic tables, categorizations and a case study.

IBC Plan Review SESSION 41

CEU: 0.8 
Instructor: Gil Rossmiller 
Class Format: Virtual

This seminar explains the process of conducting a plan 
review for small/medium-sized commercial projects.  It 
will cover the building, plumbing, mechanical and electrical 
requirements for commercial projects. The class will provide 
students with formats, process and understanding of how to 
conduct a commercial plan review.

2018/2021 UPC/IPC, UMC/IMC  SESSION 42
Combination Inspections

CEU: 0.8 
Instructor: Tim Collings 
Class Format: Virtual

With the increasing budgetary and staffing restraints being 
experienced on code enforcement departments across the 
country, more and more jurisdictions are having to rely on 
performing combination inspections rather having dedicated 
inspectors for each trade. This seminar is designed to 
provide the inspection and code basics for combination 
inspectors who find themselves inspecting plumbing and 
mechanical systems but have a background in another 
trade. The basics of the UPC and UMC will be discussed and 
organized in a manner that assists combination inspectors in 
understanding and enforcing these codes.

Leadership IMPACT – Self-Mastery SESSION 43

CEU: 0.8 
Instructor: Tim Schneider 
Class Format: Virtual

“No one is fit to command another that cannot command 
himself” said William Penn and he could not be more right. 
The ability to manage and master your own behaviors 
will have an enormous impact on your ability to lead and 
maintain credibility with your team. Team members look to 
their leaders for calm, controlled and hopeful responses, 
especially during tough times. This program will dive deeply 
in to self-awareness, understanding the real and authentic 
you, uncovering blind spots in your behavior, looking at 
reaction hot buttons and noting core emotional composition. 
From there, the power comes with enhanced confidence, 
optimism, resilience, self-control and the ability to encourage 
others. Leadership IMPACT-Self-Mastery utilizes the powerful 
DiSC assessment to assist in discovering blind spots and 
other behavioral traits.

What Is In Your Toolbox? SESSION 44

CEU: 0.4  
Instructor: Christylla Miles 
Class Format: Virtual

How to be an effective code officer by increasing your 
knowledge of ordinances, local and state codes, best 
practices and the like.  Knowledge is the key!  

Live to See Another Day SESSION 45

CEU: 0.4  
Instructor: Christylla Miles 
Class Format: Virtual

This course will cover officer safety in the field as well as in 
the office. How well do you know the ones you work with?  
This is a fun class that has an element of surprise.
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TRACK Monday March 1 Tuesday March 2 Wednesday March 3 Thursday March 4 Friday March 5

Track 1:
I-Codes

2018 IRC Essentials

Session 1
FULL DAY

2021 IRC Significant 
Changes

Session 19
FULL DAY

2018 IBC Essentials

Session 35
FULL DAY

2021 IBC Significant 
Nonstructural 

Changes

Session 49
FULL DAY

2018 IBC Fire and 
Smoke Protection 

Features

Session 65
FULL DAY

Track 2:
I-Codes

2018 IBC Use of 
Fire and Smoke 

Separations

AM Session 2

2018 IBC Special 
Building Types, 

Features and Hazards

AM Session 20

Type A and B Units in 
Multi-family Dwellings

AM Session 36

2018 IRC Inspector 
Insights

AM Session 50

2021 IBC Significant 
Structural Changes

AM Session 66

2018 IBC Allowable 
Height and Area

PM Session 3

Application and 
Administration of the 

I-Codes

PM Session 21

2018 IBC Mixed 
Occupancies 

PM Session 37

2018 IRC Construction 
Concepts

PM Session 51

Structural Loads and 
Load Paths

PM Session 67

Track 3:
Electrical

What’s New for the 
2020 NEC?

Session 4
FULL DAY

Electrical Safety and 
NFPA 70E 2021

Session 22
FULL DAY

Electrical Exam 
Preparation 

for Inspectors, 
Journeyman and 

Master’s

Session 38
FULL DAY

Solar/PV Inspections, 
What are we missing? 

AM Session 52 Grounding and 
Bonding, What is 

What?

Session 68
FULL DAY

Healthcare Electrical 
Systems – Hospitals, 

Clinics and Care 
Facilities

PM Session 53

Track 4:
Building & Fire 

Safety Protection & 
Principles

2018 IFC Performing 
Commercial Fire 

Inspections

Session 5
FULL DAY

2018 IFC Essentials

Session 23
FULL DAY

2021 IFC Significant 
Changes

Session 39
FULL DAY

2018 IFC & IBC 
Hazardous Materials

Session 54
FULL DAY

2018 IBC & IFC Fire 
Protection Systems

Session 69
FULL DAY

Track 5:
Building Plan 
Review and 
Inspections

2018 IBC Use of Fire 
Sprinklers and Alarms

AM Session 6
Commercial 
Accessibility

Session 24
FULL DAY

2018 IEBC Essentials

Session 40
FULL DAY

2018 IBC Means of 
Egress

Session 55
FULL DAY

2018 IBC Building 
Classification

Session 70
FULL DAY2018 IBC Exit Systems

PM Session 7

Track 6:
Building Plan 

Review & 
Inspections

IRC Plan Review

Session 8
FULL DAY

IRC Inspections

Session 25
FULL DAY

IBC Plan Review

Session 41
FULL DAY

Commercial 
Inspections

Session 56
FULL DAY

Energy Code 
Compliance 

Documentation, 
Testing and More

Session 82
FULL DAY

Track 7:
Plumbing & 
Mechanical

2018/2021 UMC/IMC 
Code Changes 

AM Session 9

2018/2021 UMC/IMC 
Workshop 

AM Session 27 2018/2021 UPC/IPC, 
UMC/IMC Combination 

Inspections

Session 42
FULL DAY

Indoor Cannabis 
Cultivation Facilities

Session 57
FULL DAY

Health Risk of 
Improper Plumbing

AM Session 72

2018/2021 UPC/IPC 
Code Changes 

PM Session 10

2018/2021 UPC/IPC 
Workshop 

PM Session 26

UPC Grease 
Interceptors, Emphasis 
on Hydro-mechanical 

Interceptors

PM Session 73
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TRACK Monday March 1 Tuesday March 2 Wednesday March 3 Thursday March 4 Friday March 5

Track 8:
Leadership, 

Management 
& Personal 

Development

Leadership IMPACT – 
Communications

Session 11
FULL DAY

Leadership IMPACT – 
Team Member

AM Session 28 Leadership IMPACT – 
Self-Mastery

Session 43
FULL DAY

Leadership SUCCESS – 
Decision Making and 

Ethics

AM Session 58

Leadership 
TRANSFORMATION – 

Innovation and Change

AM Session 74

Engagement 
Leadership IMPACT – 

Coaching

PM Session 29

Leadership SUCCESS –  
Personal Power and 

Relationships

PM Session 59

Leadership 
TRANSFORMATION –  

Leading Through 
Challenging Times

PM Session 75

Track 9:
Code Enforcement

2018 IPMC Crash 
Course

AM Session 12

Code Compliance 
Ideas & Challenges for 

Small Towns

AM Session 30

What Is In Your 
Toolbox?

AM Session 44

Legal, Ethical 
and Moral Code 

Enforcement

AM Session 60

Recruiting Pool 
Talent/Photography 

for Code Enforcement

AM Session 83

Communications – 
Verbal, Written and 

Physical

PM Session 13

Why are we Essential?

PM Session 31

Live to See Another 
Day

PM Session 45

Planning, Zoning and 
Land Use for Code 

Enforcement

PM Session 61

Proper Code 
Inspections and 
Documentation

PM Session 84

Track 10:
Building 

Specialties

2018 IBC Fire & Life 
Safety Principles

Session 14
FULL DAY

2018 IBC Exterior Wall 
and Opening Protection

AM Session 32

A117.1-2017 
Significant Changes

AM Session 46 2018 IBC Apartment 
Buildings

Session 62
FULL DAY

Fire Protection of 
Commercial Cooking 

Operations

Session 77
FULL DAY

2018 Types of 
Construction 

Classification and 
Application

PM Session 33

2018 IBC Assembly 
Means of Egress

PM Session 47

Track 11:
Current Topics

2021 IBC Update

AM Session 15
Building Science 
Meets the IECC

Session 79
FULL DAY

Fire Related Behavior 
of Materials

Session 48
FULL DAY

The Complete Permit Technician

SESSION 63
TWO DAYS2021 IRC Update

PM Session 16

Track 12:
Certification Test 

Academy

B3 – Building Plans Examiner Test Academy

Session 17
THREE DAYS

Legal Aspects of Code 
Administration

Session 64
FULL DAY

Inspector Skills

Session 78
FULL DAY

Track 13:
Energy

Building Science 
Meets the IECC

Session 79
FULL DAY

Residential 
Compliance with the 

2021 IECC — Real Life 
Examples

Session 80
FULL DAY

2021 IECC Residential 
Real-World 

Applications 

Session 81
FULL DAY

Energy Code 
Compliance 

Documentation, 
Testing and More

Session 82
FULL DAY

REGISTER ONLINE at www.iccsafe.org/EduCode
Early bird pricing ends February 5, 2021

Form also available on page 22 for mail-in registration. 
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A117.1 – 2017 Significant Changes SESSION 46

CEU: 0.4 
Instructor: Kim Paarlberg 
Class Format: Virtual

This course offers an overview and in-depth coverage of the 
the changes from the 2009 to the 2017 A117.1 Accessibility 
Standard. It identifies important changes in organization, 
accessibility standard requirements and the applicability of 
these requirements to design, plan review and inspection.

2018 IBC Assembly Means of Egress SESSION 47

CEU: 0.4 
Instructor: Kim Paarlberg 
Class Format: Virtual

Focusing on Section 2029 of the 2018 IBC, this seminar 
identifies those provisions specific to assembly buildings 
and assembly spaces. The hazards associated with large 
numbers of occupants in concentrated areas are specifically 
addressed through the special requirements of Section 
2029. The seminar also includes a discussion of ICC 300, 
Standard for Bleachers, Folding and Telescoping Seating, and 
Grandstands.

Fire Related Behavior of Materials SESSION 48

CEU: 0.8 
Instructor: Ed Kaminski 
Class Format: Virtual

Understand the origins, nature and application of codes, 
test standards and research reports. How common building 
materials are evaluated for fire safety. This course will cover 
common materials and how their properties are tested and 
then applied to requirements of the International Building 
Code and International Fire Code.

Building Plans Examiner Test  SESSION 17
Academy – Day 3

CEU: 2.4 
Instructor: Jerry Flanik  
Class Format: Virtual

The 2018 Building Plans Examiner Certification Test 
Academy features expert instruction and includes interactive 
review exercises, practice exams and individual and group-
based activities to help you get better prepared to take 
the exam. Throughout the academy you will be given an 
opportunity to answer questions that reference the exam 
resources. Main Topics include: General Administration, 
Building Planning, Footings and Special Foundations, Floor 
Construction, Wall Construction and Coverings, Roof/Ceiling 
Construction and Public Safety and Special Construction. 
The goal of the test academy is to familiarize you with the 
building plans examiner certification exam content.

Required Materials: For this academy, you will need the 
2018 International Building Code (IBC) and either the ACI 
318 OR Concrete Manual (any edition).

NOTE: Exam not included but can be purchased separately.

Residential Compliance with the  SESSION 80
2021 IECC – Real Life Examples
CEU: 0.4 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

This day long class will break down the residential provisions 
of the 2021 IECC to reveal what is new, what is the same, 
and what is aspirational. The 2021 IECC focused less on 
changing compliance pathways and more on performance 
metrics, mandatory and prescriptive measures, and an 
appendix that offers a potential trail to the future of zero 
energy homes if a jurisdiction is looking in that direction.
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2021 IBC Significant Nonstructural SESSION 49
Changes

CEU: 0.8 
Instructor: Kim Paarlberg 
Class Format: Virtual

This seminar reviews and analyzes selected significant changes 
from the 2018 to the 2021 edition of the International Building 
Code (IBC). Although the focus of the presentation is on 
revisions to the IBC fire- and life-safety provisions, additional 
areas of discussion include accessibility, construction materials 
and building services. The seminar assists building officials, fire 
officials, plans examiners, inspectors and design professionals 
in identifying the specific code changes that have occurred and 
understanding the reasoning behind the changes. The program 
is based on the ICC publication Significant Changes to the 
International Building Code, 2021 Edition.

2018 IRC Inspector Insights SESSION 50

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential inspectors and plans examiners will 
find this seminar insightful as will designers looking for a 
review of common construction issues. With a focus on 
wood construction, the course addresses floor, wall and roof 
assemblies, common footing and foundation issues, and how 
to recognize alternate acceptable methods versus problems 
requiring modification in residential construction. This seminar 
is based on the concepts and provisions of the International 
Residential Code. 

2018 IRC Construction Concepts  SESSION 51

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential plans examiners and inspectors will 
find this seminar insightful as will designers looking for 
a review of IRC structural options. With a focus on wood 
construction, the course addresses component and cladding 
wind loads and the affects changes to the loads have on wall 
and roof cladding. Selection of floor, roof and wall members 
are also considered for a two-story residential structure. 
This seminar is based on the concepts and provisions of the 
International Residential Code.

Solar/PV Inspections,   SESSION 52
What are we missing?

CEU: 0.4 
Instructor: Jon Lee 
Class Format: Virtual

This seminar is focused on the inspections of Solar/PV 
systems. This critical system is often misunderstood by 
inspectors and those new to the industry. Whether you are 
inspecting via video, virtually or in person this seminar will 
provide you with key pointers on critical safety guidelines 
of the National Electrical Code® (NEC®) on the mounting, 
anchoring, disconnects, signage, grounding and bonding of 
PV systems. Attendees should bring a 2017 or 2020 NEC.

SESSION DESCRIPTIONS − THURSDAY, MARCH 4
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Healthcare Electrical Systems –  SESSION 53
Hospitals, Clinics and Care

CEU: 0.4 
Instructor: Mark Ode 
Class Format: Virtual

Requirements for electrical installations in health care 
facilities: hospitals, clinics, dental offices and care facilities 
are covered in this seminar. This is primarily focused on the 
equipotential area surrounding patient care areas in hospitals, 
clinics, dental offices, limited care, and nursing care facilities 
based on the provisions set forth in the National Electrical 
Code® (NEC®) (2017-2020). This presentation will establish a 
thorough understanding of the code requirements contained 
in NEC Article 517 and the most missed and overlooked items 
in construction and inspections. Introductory information is 
provided about the basic requirements and structure of NFPA 
99, Standard for Health Care Facilities and how it applies. 
Attendees should bring a 2017 or 2020 NEC.

2018 IFC & IBC Hazardous Materials SESSION 54

CEU: 0.8 
Instructor: Terrell Stripling 
Class Format: Virtual

This seminar addresses requirements for buildings utilizing 
hazardous materials and requiring coordination between the 
fire and building codes. It reviews the requirements found 
in Chapters 50 through 67 of the International Fire Code® 
(IFC®), as well as Chapter 3, and Sections 414 and 415 of the 
International Building Code® (IBC®).

2018 IBC Means of Egress SESSION 55

CEU: 0.8 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses numerous provisions in the 2018 
International Building Code® (IBC®) where the code contains 
requirements pertaining to establishing a means of egress 
in buildings. The course is intended to help designers, plan 
reviewers and building officials responsible for plan review 
identify those areas where plan review will include compliance 
with the IBC. During this training, participants will listen to 
lecture and view examples, as well as discuss sections of the 
IBC that pertain to means of egress. They will participate in 
activities that involve a set of plans.

Commercial Inspections  SESSION 56

CEU: 0.8 
Instructor: Gil Rossmiller 
Class Format: Virtual

This seminar provides new commercial inspectors with basic 
techniques and an understanding of conducting inspections 
of small commercial buildings.  The discussion will include 
preparation, presentation and inspections of the building, 
plumbing, mechanical and electrical portions of a building.

Indoor Cannabis Cultivation Facilities SESSION 57

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This full day seminar covers plumbing, mechanical, building, 
fire, energy, state regulations, and limited electrical codes. 
The class also covers the growing process, from propagation 
to flowering and will help cultivators, regulators, architects, 
designers and engineers make sense of the myriad of 
regulations and special processes used in cultivation. We’ll 
also cover new technologies for cultivation. Many mistakes 
are made from design deficiencies that may be code 
compliant but make cultivation difficult. We’ll cover how to 
avoid the mistakes that currently plague the industry.
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Leadership SUCCESS –  SESSION 58
Decision Making and Ethics

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

A leader’s decisions become a lasting part of his or her 
legacy. Making the right decision, in the right time frame, with 
the correct information and involving the right people is one 
key focus of this program. The delicate balance between rash 
or too quick decisions and overly deliberative decisions is the 
starting point followed by examining decision making levels 
and who should be making those decisions. Understanding 
unintended consequences and applying some basic critical 
thinking will improve decision quality tremendously. As 
important as decisions are, making sure those decisions 
and other choices maintain ethical congruence is equally 
important. This program will provide participants with the 
tools to keep integrity always, refer to an organization’s 
ethical values and avoid pitfalls associated with personal 
morality and beliefs. When ethical values are strong, a leader 
maintains the highest credibility with her or his team and can 
continue to successfully lead.

Leadership SUCCESS- SESSION 59
Personal Power and Relationships

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Although the word power has certain stigma attached, 
leaders need power to operate and to lead. This program will 
provide the skills to manage the types of leadership power 
and create an effective balance between the five power types 
for a more successful connection with team member and 
more sustained organizational results. Relationship power 
is the most critical of the power types and building networks 
of influence using relationship techniques will be provided. 
Additional tools for Leadership Success-Personal Power 
and Relationships include seeing the big picture or global 
perspective, appreciation of workplace diversity and creating 
some charismatic charm for your role as a leader. Because 
this leadership competency is about the outward you, key 
skills related to teamwork, empathy and dealing successfully 
with conflict will also be presented.

Legal, Ethical and Moral SESSION 60
Code Enforcement

CEU: 0.4  
Instructor: Marcus Kellum 
Class Format: Virtual

Ethics and morals relate to “right” and “wrong” conduct. 
While they are sometimes used interchangeably, they are 
different, especially as they relate to code enforcement, 
building inspection and all other forms of regulatory 
enforcement. How many code officials are required to 
enforce rules and regulations that they do not fundamentally 
agree with? Instead of considering the needs of the resident, 
interjecting common sense into the matter, taking on a bit of 
personal risk on behalf of an individual and making a simple 
accommodation; should you just stick to the code?

Planning, Zoning and Land Use  SESSION 61
for Code Enforcement

CEU: 0.4 
Instructor: Marcus Kellum 
Class Format: Virtual

This presentation was developed to provide code officials 
with the general processes and procedures that guide 
the issuance of permits and business licenses within a 
municipality and familiarize attendees with zoning concepts.

2018 IBC Apartment Buildings SESSION 62

CEU: 0.8 
Instructor: Jay Woodward 
Class Format: Virtual

The design and construction of apartment buildings 
requires the application of both fundamental and unique 
IBC requirements. This seminar focuses on those provisions 
that are commonly encountered in these types of residential 
buildings. Provisions specific to residential building 
classification, fire-resistance, fire protection, means of egress 
and accessibility will be addressed. In addition, detailed 
provisions discussed will include podium buildings, occupied 
roofs, incidental uses and dwelling unit separations.
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The Complete Permit Technician – Day 1 SESSION 63

CEU: 1.6 
Instructor: Steve Burger 
Class Format: Virtual

This 2-day course is intended to provide essential information 
in the areas of code administration and history, legal aspects, 
customer service, basic plan review, inspection process, 
zoning requirements, permit fee calculations, basic occupancy 
and construction types, basic means of egress and dealing 
with difficult customers. The course is also beneficial for 
preparing for the Permit Technician Certification Exam.

Required Materials: Calculator, 2015 or 2018 International 
Building Code®, 2015 or 2018 International Zoning Code®, 
Legal Aspects of Code Administration

Recommended Materials: Basic Code Enforcement

Legal Aspects of Code Administration SESSION 64

CEU: 0.8 
Instructor: Bob Church 
Class Format: Virtual

Provides code officials with guidelines for administering 
the legal aspects of codes with regard to enforcement, 
prosecution and maintenance. In this course participants 
will discuss historical consequences of ignoring the 
regulation of building construction and materials, and learn 
how to interpret and applying local government, state and 
federal legislative laws, pertaining to the administration and 
enforcement of a building code. Participants will also be able 
to define and apply concepts which are legally important 
to the administration and enforcement of a building code 
and establish or document rules of procedure used before 
a board of building code appeals. By using the guidelines 
presented in the course, participants will learn how to 
effectively testify in a court of law.

2021 IECC Residential  SESSION 81
Real-World Applications
CEU: 0.8 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

This seminar will address applying the 2021 IECC 
requirements for residential buildings in the real world. 
Through pictures and examples of real applications, we 
will see why the residential requirements got into the code 
and the intent behind the provisions. This will also provide 
examples of frequently missed items.
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2018 IBC Fire and Smoke  SESSION 65
Protection Features

CEU: 0.8 
Instructor: George Mann 
Class Format: Virtual

This seminar addresses the critical concepts of the 2018 
International Building Code® (IBC®) regarding Chapter 7, Fire 
and Smoke Protection Features. These concepts provide a 
basis for the analysis and identification of which components 
require fire-resistance ratings; where the fire-resistance-
rated construction is required in building construction; where 
smoke-resistant construction is mandated; and the use of 
fire door assemblies, fire window assemblies, penetration 
firestopping systems, fire dampers and smoke dampers. 

2021 IBC Significant  SESSION 66
Structural Changes

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual 

This seminar reviews and analyzes selected significant 
changes from the 2018 to the 2021 edition of the 
International Building Code (IBC). This presentation 
examines revisions to the IBC structural provisions, including 
loads, material requirements, special inspection and deep 
foundation design. The seminar assists building officials, 
plans examiners, inspectors and engineers in identifying 
specific code changes and understanding the reasoning 
behind the changes. The program is based on the ICC 
publication Significant Changes to the International Building 
Code, 2021 Edition.

Structural Loads and Load Paths SESSION 67

CEU: 0.4 
Instructor: Sandra Hyde 
Class Format: Virtual

Mid-career residential and commercial inspectors and plan 
examiners will find this seminar useful as well as architects 
and engineers looking for a review of structural loads and 
their load paths. With a focus on connections, the course 
considers moment frame, braced frame and shear wall load 
paths in selecting a particular structural frame for a single 
story, low-rise or mid-rise building.

Grounding and Bonding –  SESSION 68
What is What?

CEU: 0.8 
Instructor: Mark Ode 
Class Format: Virtual

This seminar is a must for anyone looking to broaden their 
understanding of where we ground and where we bond and 
the effects on the electrical system. We will start with the 
fundamentals and practice of grounding and bonding in easily 
understood language. We will look at the tables, references and 
practices for each. Attendees should bring a 2017 or 2020 NEC.

2018 IBC & IFC Fire Protection Systems SESSION 69

CEU: 0.8 
Instructor: Terrell Stripling 
Class Format: Virtual

This seminar is designed to guide participants through the 
2018 IBC and IFC requirements related to fire protection 
systems (Chapter 9). These requirements include 
suppression systems, standpipe systems, automatic fire 
alarm systems, automatic detection systems and additional 
fire protection assemblies. Because the 2018 IFC and 
Chapter 9 of the 2018 IBC have such broad scopes, the focus 
of this seminar is to review design, construction, inspection 
and testing requirements for fire sprinkler systems, fire-
extinguishing systems, standpipe systems, fire alarm and 
detection systems, smoke control systems and smoke 
removal systems.

SESSION DESCRIPTIONS − FRIDAY, MARCH 5
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2018 IBC Building Classification SESSION 70

CEU: 0.8 
Instructor: Roger Axel 
Class Format: Virtual

This seminar addresses the key issues of the 2018 
International Building Code® (IBC®) regarding the proper 
classification of buildings. The process for correctly 
evaluating a building for code compliance relies on a 
systematic approach to the determination of occupancy 
classification and construction type. Everything starts with 
the correct building classification! A clear understanding of 
the classification process provides the groundwork for the 
proper application of many other important code provisions.

Health Risk of Improper Plumbing SESSION 72

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This presentation discusses the potential health and safety 
risks associate with improper plumbing installation, fixtures, 
and maintenance. Specifically covered in this program are 
the potential hazards of scalding as well as the major health 
concerns regarding the proliferation and spreading of SARS 
and Legionella.

UPC Grease Interceptors, Emphasis  SESSION 73
on Hydro-mechanical Interceptors

CEU: 0.8 
Instructor: Jeff Hutcher 
Class Format: Virtual

This class will focus more on Hydro-mechanical Grease 
Interceptor installation and sizing per Section 1014, 
2018/2021 UPC. This is a great class for Contractors, 
Engineers, Plans Examiners and Inspectors who will install, 
design, review and inspect hydro-mechanical grease 
interceptors.

Leadership TRANSFORMATION –  SESSION 74
Innovation and Change

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

We have more memory and storage in our phones compared 
to the first computers we owned. Drones deliver packages to 
our doorstep. Human organs are being grown in a laboratory 
and you can’t give away CD’s, DVD’s or VHS tapes at a garage 
sale. Change and innovation are everywhere and successful 
leaders both embrace change and stimulate innovation; both 
personally and with their team. This program provides the 
powerful tools to reduce the loss of productivity associated 
with any change event, build partnerships with those affected 
by change and work to condition their team and selves to 
embrace change. Leadership TRANSFORMATION –  
Innovation and Change also presents the skills needed to 
become more innovative, creative and produced sustained 
and impacting change in the working environment.

Leadership TRANSFORMATION –  SESSION 75 
Leading Through Challenging Times

CEU: 0.4 
Instructor: Tim Schneider 
Class Format: Virtual

Great leadership is forged in difficult times. Leaders need to 
make some pivots and changes to ensure their team moves 
through difficult times successfully and is prepared to move 
forward after the difficulty ends. The keys to working through, 
and not getting stuck in, difficult and challenging times 
is to communicate frequently, rally the team and connect 
downward in the organizational structure. Leaders also 
discover during challenging periods to rely on their resilience 
and confidence to pull their organizations through tough 
times. The discovery of flexibility, new technologies and 
improved processes also help the successful leader.
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How to recognize Talent in the SESSION 83
Recruiting Pool/Photography for  
Successful Code Enforcement 

CEU: 0.4 
Class Format: Virtual

If you’ve ever hired someone and six months later found 
yourself wondering why the employee now is so different 
from the candidate you interviewed, this presentation is for 
you. We’ll take and in-depth look at how to recognize the 
candidates that have real workplace potential versus the 
ones that just tell a good story during the interview.

Observations and notes are a good start, but photos really 
cement your case…or do they? This course briefly touches 
on the technical aspects of photography, but really focuses 
on how to highlight your observations and make sure the 
viewer sees and feels the way you did when you were at the 
property. We’ll also touch on how to organize and present 
your photographs for judicial proceedings or administrative 
hearings.

Proper Code Inspections and SESSION 84
Documentation

CEU: 0.4 
Class Format: Virtual

To raise awareness of the importance of soft skills, provide 
guidance on recognizing and improving skills, while 
reinforce positive behaviors and explain the importance of 
documentation. Identifying pitfalls and enhancing social 
behaviors to increase their job performance and the role it 
plays with enforcement.

Fire Protection of Commercial  SESSION 77
Cooking Operations 
CEU: 0.8 
Instructor: Ed Kaminski  
Class Format: Virtual

This is a comprehensive seminar in the hazards associated with 
commercial cooking and code compliance. Fuels used for cooking, 
the mechanisms of extinguishment, extinguishing systems, 
ventilation and applications are covered. Applications include the 
various appliances, self-contained units, high-production cooking 
and mobile food preparation vehicles. Attendees will be able to 
conduct plan reviews and apply the 2018 IFC, the Standard for Wet 
Chemical Extinguishing Systems NFPA 17A, the Standard for Hand 
Portable Extinguishers NFPA 10, Standard for Ventilation Control 
and Fire Protection NFPA 96 and the 2018 IMC. Commissioning 
and routine inspection methods also examined.

The Complete Permit Technician –  SESSION 63
Day 2
CEU: 1.6 
Instructor: Steve Burger 
Class Format: Virtual

This 2-day course is intended to provide essential information 
in the areas of code administration and history, legal aspects, 
customer service, basic plan review, inspection process, 
zoning requirements, permit fee calculations, basic occupancy 
and construction types, basic means of egress and dealing 
with difficult customers. The course is also beneficial for 
preparing for the Permit Technician Certification Exam.

Required Materials: Calculator, 2015 or 2018 International 
Building Code®, 2015 or 2018 International Zoning Code®, 
Legal Aspects of Code Administration

Recommended Materials: Basic Code Enforcement
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Inspector Skills SESSION 78

CEU: 0.8 
Instructor: Tim Ryan 
Class Format: Virtual

This seminar addresses the necessary soft skills for success 
as an inspector—those non-technical traits and behaviors 
that enhance an inspector’s ability to interact with others 
and to successfully carry out their job duties. These include 
people skills such as effective communication, diplomacy 
and customer service, but also include skills for problem 
solving, professionalism, integrity, and time management. In 
addition to a solid understanding of the technical provisions 
of the codes, developing appropriate soft skills are essential 
in pursuing the goal of safe, healthy and durable buildings 
for the community. Developed specifically for construction 
inspectors in all disciplines, the topics covered are equally 
important to all employees of public service agencies 
including permit technicians, plan reviewers, managers, 
building officials and fire code officials. The information 
is also beneficial for developing policies and procedures 
to promote consistent and fair inspection practices while 
improving communications and public relations.

Energy Code Compliance   SESSION 82
Documentation, Testing and More 
CEU: 0.8 
Instructor: Les Lazareck and Robby Schwarz 
Class Format: Virtual

In this class we will briefly discuss how embedded 
building science is in the code and then quickly move on 
to understanding how to read residential IECC compliance 
reports that are generated from different software. We will 
discuss the difference between the RESNET HERS ERI vs IECC 
ERI scores and how blower door and duct leakage testing is 
performed and what the IECC requires. Lastly, we will cover 
indoor air quality and other health and safety issues that are 
entwined within the IECC.
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Please use this form if you are submitting your registration by Mail and paying by 
check, purchase order or are an ICC Member who wants to be billed. To pay by credit 
card, purchase order or to be billed, Register online at www.iccsafe.org/educode.

VIRTUAL REGISTRATION
• $90 – Per Day
• $360 – Full Five-Day Week

MAIL TO:
EduCODE Registrar, International Code Council
Central Regional Office
4051 Flossmoor Road
Country Club Hills, Illinois 60478

CONTACT THE CODE COUNCIL AT:
1-888-422-7233, ext. 4333 or jfranklin@iccsafe.org

ICC Membership Number: 

First Name: Middle Initial

Last Name:

Job Title for Badge:

Jurisdiction/Organization:

Address:

City:

State/Province:

Zip Code:

Country:

E-Mail:

Day Telephone: Extension

Home Telephone: Fax Number

SEMINAR REGISTRATION

LIST SEMINAR SESSION NUMBER

Monday Tuesday Wednesday Thursday Friday

AM or All Day

PM

TOTAL REGISTRATION FEES

I am attending VIRTUALLY  $360 – all 5 days  $90 per day

PAYMENT OPTIONS (Bill Me or Check) TOTAL

 Bill Me (Code Council Members only) Member #:  Payment Enclosed (Checks payable to: International Code Council)
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REGISTRATION INFORMATION
Registration fees include: instruction, reference 
materials or books (when applicable and unless 
otherwise noted). Codes and other reference books 
are NOT provided and are the responsibility of the 
student. For your convenience, code books and other 
reference materials may be purchased from the 
International Code Council (ICC). Please review the 
session descriptions for required reference materials 
or supplies.

Attendees who have signed up for the virtual classes 
will receive an email with class log in information 
before the seminar.

REGISTRATION COSTS

VIRTUAL REGISTRATION
$360 – Full Five-Day Week per Registrant
$90 – Per Day or Session

REGISTRATION METHODS

1. REGISTER ONLINE
The Code Council’s secure website:  
www.iccsafe.org/educode. 
Follow the easy online directions.

2. REGISTER BY MAIL
Complete the registration form on the previous 
page and mail to:

EduCODE Registrar
International Code Council
Central Regional Office
4051 Flossmoor Road
Country Club Hills, Illinois 60478

3. EduCODE HELP LINE
Contact the Code Council at 1-888-422-7233,  
ext. 4333 or jfranklin@iccsafe.org

CONFIRMATION
Registration confirmation will be sent by EduCODE 
prior to the seminar.

CANCELLATION POLICY
If you need to cancel, EduCODE must receive notification 
in writing by February 5, 2021 to receive a full refund. All 
refund requests after this date will be credited toward a 
future EduCODE conference attendance only.

Should circumstances beyond the control of the 
Southern Nevada Chapter of the International Code 
Council (SNICC) arise; such as acts of God, war, acts 
of terrorism, civil unrest, government regulations 
or mandates, disaster, strikes or curtailment of 
transportation facilities – to the extent that such 
circumstances make it impossible or illegal for SNICC 
to provide Educode, SNICC it’s officers, members, 
employees and contractors shall not be held liable or 
responsible beyond providing a refund for the seminar.

SUBSTITUTIONS
Whenever a registrant is unable to attend a paid 
seminar session, a request for substitution may be 
made by contacting ICC at 1-888-422-7233, ext. 
4333. Please note that each registration may only be 
substituted with one person.

CONTINUING EDUCATION INFORMATION
All EduCODE sessions 
are recognized by ICC’s 
Preferred Provider 
Program for CEUs toward 
maintenance of your ICC certifications. Please  
check the website for updated AIA approvals at  
www.iccsafe.org/educode. Check with your local 
licensing board for additional CEU requirements.
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EduCODE International 
Conference & EXPO 2021
www.iccsafe.org/EduCode 
1-888-ICC-SAFE (422-7233), ext. 4333

REGISTRATION CHECKLIST
Contact the International Code Council  
at 1-888-422-7233, extension 4333  
or online at www.iccsafe.org/EduCode

• Best Value $$ – Full week Registration

 f Pre-Registered?
• Virtual: A link will be emailed prior to the seminar with login 

instructions

 f Full-Day Class Schedule (0.8 CEU)
• Classes start: 7:30 AM PT
• Lunch Break 1½-hour break 
• Classes End 5:00 PM PT

 f Half-Day Class Schedule (0.4 CEU)
• A.M. Classes 7:30 AM – 11:30 AM PT
• Lunch Break 1½-hour break
• P.M. Classes 1:00 PM – 5:00 PM PT

EduCODE Expo Raffle Prizes at 12:35 PM each day!

International Code Council
Training & Education Department
4051 Flossmoor Road
Country Club Hills, IL 60478

www.snicc.org

www.educode.us

The name EduCODE and its blueprint logo are service marked to the Southern Nevada Chapter – International Code Council, Las Vegas NV. Other trade association and company names, logos, related marks, images and symbols are 
exclusive properties, trademarks or registered trademarks of their respective owners and are used by permission of their owners.  All rights reserved.
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File Attachments for Item:

ER-9 Hospital Isolated Power Systems 2020 NEC Article 517, Part VII (Independent Electrical 

Contractors)

ESI, EPE (2 hours)

Staff Notes:  Handouts only, no slides. Recommend approval, add BO, MPE.

ESIAC Recommendation: Recommend approval

Committee Recommendation:
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File Attachments for Item:

ER-10 Installing Services (2020 NEC) (Jade Learning)

ESI (4 hours)

Staff Notes: This course is pages 1-5 of the attachment. Recommend approval, add BO, MPE, 

EPE, RBO, RPE.

ESIAC Recommendation: Recommend approval

Committee Recommendation:
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 APPLICATION 

Course Title: 

Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants:

Make Sure Submitted

Course Submitter: 

Course Title: 
Purpose/Objective: 
Contact Hours: 
Participants: 
Content of Program: 
Course Materials: 
Instructor(s) Info.: 
Test Materials: 
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Board of Building Standards

please access online course for quiz questions
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Course Name    Installing Services (2020 NEC) 

 

Credit Hours    4 Hours  

 

Course Description This course will cover installing services definitions in 

2020 NEC and requirements in the 2020 NEC for electrical 

installations with regards to installing services, including 

overhead service conductors, underground service 

conductors, service-entrance conductors, general service 

equipment, disconnecting means of service equipment, 

overhead protection for service equipment and practical 

application of installing services for a sample location. 

 

Reference Materials NFPA 70 National Electrical Code 2020 Edition 

 

Learning Outcomes At the completion of the course, licensees can expect to be 

able to: 

• Define four terms related to installing services.  

• Describe the requirements for installing services above 

a roof.  

• Interpret Table 300.5 in the 2020 National Electricians 

Code.  

• Describe the requirements for service entrance 

conductors.  

• Identify what indicates service equipment has been 

field evaluated. 

• Explain the requirements for disconnecting means of 

service equipment.  

• Describe which types of conductors require overload 

protection. 

 

Given a blueprint, the learner will be able to: 

• Implement requirements for grounded conductors.  

• Calculate the combined rating for service disconnects. 

• Calculate the size of ungrounded conductors to carry an 

unbalanced load.  

• Apply Table 310.16 in the 2020 National Electricians 

Code.  

• Apply Table 250.102(C)(1) in the 2020 National 

Electricians Code.  

 

Course Timed Syllabus Attached 
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Method of Presentation This online course uses text and graphics. Multiple choice 

questions are used to test how well the student understands 

the material. Each answer choice has a response which tells 

the student whether the selected answer is correct or not. A 

running score is displayed so each person can track their 

progress through the class. The learning event is 

asynchronous and formatted as a visual lecture. 

 

Attendance Verification  This course employs an inactivity timer, which will 

automatically log a licensee out of the training if the system 

does not sense a mouse click within 30 minutes.  

 

At the end of the course, the licensee must affirm their 

name, that they are the one who completed the course, and 

verify that their registration information is correct. 

 

Method of Assessment  The licensee must complete all 50 multiple choice 

questions with a score of at least 70% in order to get credit 

for the course. Question choices are randomized, so each 

participant will have a unique testing experience. The 

course is also timed; participants will not get credit until 

they spend at least 240 active minutes in the course.  

 

Disclaimer Both before registering for a course and at the start of the 

course, the following disclaimer is displayed: 

 

 JADE Learning offers courses based on the 2020 NEC. The 

2020 NEC has NOT been adopted in Ohio. 2020 NEC 

courses on this page have been approved by the Board of 

Building Standards for continuing education, but are 

presented for INFORMATIONAL PURPOSES ONLY. 

 

Schedule and Location  This course may be taken at any time at  

www.JadeLearning.com. The student may sign in and out 

of the course as many times as needed to complete the 

course. 

 

Online Review Access To review this course, go to www.JadeLearning.com. Click 

on the orange Login button on the top right and sign into 

the learning system using the login information below.  

 

 Username: OHItester 

 Password: OHItester 

 

Cost      $49.00 

 

Instructor(s)    Jerry Durham (resume attached) 
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Section Title Questions Minutes

Service Basics

1 230.1 Scope. 1 5

2 Article 100 Definitions: Service 1 5

Part II Overhead Service Conductors.

3
Article 100 Definitions:  Service-Entrance Conductors, 

Overhead System.
1 5

4
Article 100 Definitions:  Service-Entrance Conductors, 

Underground System.
1 5

5 Article 230.2 Number of Services. 1 5

6 Article 230.24(A) Clearances Above Roofs. 1 5

7 230.24(A) Clearances. Above Roofs. Exception No. 1. 1 5

8 230.24(A) Clearances. Above Roofs. Exceptions 2 and 3. 1 5

9
230.24(B) Vertical Clearance for Overhead Service 

Conductors.  
1 5

10 230.28 Service Masts as Supports. 1 5

Part III Underground Service Conductors.

11 230.32 Protection Against Damage. 1 5

Part IV. Service-Entrance Conductors.

12 230.40 Number of Service-Entrance Conductor Sets. 1 5

13 230.42 Minimum Size and Ampacity. 1 5

14 310.12 Single-Phase Dwelling Services and Feeders. 1 5

15 230.43 Wiring Methods for 1000 Volts, Nominal, or Less. 1 5

16 230.46 Spliced Conductors. 1 5

17 230.50 Protection Against Physical Damage. 1 5

18
230.54(C) Service Heads and Goosenecks Above Service-Drop 

or Overhead Service Attachment.
1 5

Part V Service Equipment - General.

19 Article 100 Definitions Service Equipment. 1 5

20 230.66 Service Rated Equipment. 1 5

Part VI Service Equipment - Disconnecting Means.

21 230.70(A) Location. 1 5

22 230.70(B)&(C) Marking. Suitable for Use. 1 5

23 230.71 Maximum Number of Disconnects. 1 5

24 230.72 Grouping of Disconnects. 1 5

25 230.79 Rating of Service Disconnecting Means. 1 5

26 230.80 Combined Rating of Disconnects. 1 5

27
230.82 Equipment Connected to the Supply Side of Service 

Disconnect.
1 5

Part VII. Service Equipment - Overcurrent Protection

28 230.90 Where Required. 1 5

Installing Services (2020 NEC) Timed Syllabus
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29 230.91 Location. 1 5

30 230.95 Ground-Fault Protection of Equipment. 1 5

Strip Shopping Center

31 Location of the 277/480 Volt Service. 1 5

32 Location of the 120/208 Volt Service. 1 5

33 The Rating of the 277/480 Volt Service. 1 5

34 The Rating of the 120/208 Volt Service. 1 5

35 Ungrounded Conductors to Tenant Spaces A, B, D, E and G. 1 5

36 Grounded Conductor to Tenant Spaces A, B, D, E and G. 1 5

37 Ungrounded Conductors to Tenant Space C (Sandwich Shop). 1 5

38 Grounded Conductor to Tenant Space C (Sandwich Shop). 1 5

39 Ungrounded Conductor to Tenant Space H (Print Shop). 1 5

40 Grounded Conductor to Tenant Space H (Print Shop). 1 5

41 Ungrounded Conductor to Tenant Space F (Restaurant). 1 5

42 Grounded Conductors in Parallel. 1 5

43 Location of the 120/208-Volt Service. 1 5

44 Conduit Installation to Tenant Spaces. 1 5

45 Location of Service Disconnects. 1 5

46 Two Services. 1 5

47 House Load Panel. 1 5

48 Identifying Service Location. 1 5

49 Service Requirements in the NEC. 1 5

50 Ground-Fault Protection. 1 5

Totals: 50 250

Time Required to Complete Course: 240
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Course Name    Overcurrent Protection (2020 NEC) 

 

Credit Hours    4 Hours 

 

Course Description This course will cover overcurrent protection definitions in 

2020 NEC and requirements in the 2020 NEC for electrical 

installations with regards to overcurrent protection, 

including circuits, temperature, conductors, feeder taps, 

transformers, plugs, fuses, fuseholders, panelboards, 

appliances, motor circuits, circuit breakers, flexible cords, 

cables, and fixture wires. This course has no prerequisites. 

 

Reference Materials NFPA 70 National Electrical Code 2020 Edition 

 

Learning Outcomes At the completion of the course, licensees will be able to: 

• Describe the main purpose of overcurrent 

protection. 

• Define five terms relevant to overcurrent protection. 

• Explain how to determine the minimum interrupting 

rating using available fault current. 

• Interpret Table 310.16 in the 2020 National 

Electrical Code. 

• Identify when ground fault protection is required for 

equipment.  

• Calculate the minimum ampacity required for 

feeder taps. 

• List the ampacity requirements for transformer 

secondary conductors. 

• List the 2020 National Electrical Code requirements 

and applications for circuit breakers. 

• Explain how a supervised industrial location affects 

overcurrent protection requirements. 

• Identify when an overcurrent device is permitted to 

be installed in the grounded conductor.  

• List and describe four specific rules for overcurrent 

devices installed in panelboards. 

• List the steps to size a motor feeder overcurrent 

protective device.  

• Identify the required overcurrent protection for 

transformers. 

• List the locations where GFCI receptacles must be 

installed.  

• Identify where AFCI protection is required.  
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Course Timed Syllabus Attached 

 

Method of Presentation This online course uses text and graphics. Multiple choice 

questions are used to test how well the student understands 

the material. Each answer choice has a response which tells 

the student whether the selected answer is correct or not. A 

running score is displayed so each person can track their 

progress through the class. The learning event is 

asynchronous and formatted as a visual lecture. 

 

Attendance Verification  This course employs an inactivity timer, which will 

automatically log a licensee out of the training if the system 

does not sense a mouse click within 30 minutes.  

 

At the end of the course, the licensee must affirm their 

name, that they are the one who completed the course, and 

verify that their registration information is correct. 

 

Method of Assessment  The licensee must complete all 50 multiple choice 

questions with a score of at least 70% in order to get credit 

for the course. Question choices are randomized, so each 

participant will have a unique testing experience. The 

course is also timed; participants will not get credit until 

they spend at least 240 active minutes in the course.  

 

Disclaimer Both before registering for a course and at the start of the 

course, the following disclaimer is displayed:  

 

JADE Learning offers courses based on the 2020 NEC. The 

2020 NEC has NOT been adopted in Ohio. 2020 NEC 

courses on this page have been approved by the Board of 

Building Standards for continuing education, but are 

presented for INFORMATIONAL PURPOSES ONLY. 

 

Schedule and Location  This course may be taken at any time at  

www.JadeLearning.com. The student may sign in and out 

of the course as many times as needed to complete the 

course. 

 

Online Review Access To review this course, go to www.JadeLearning.com. Click 

on the orange Login button on the top right and sign into 

the learning system using the login information below.  

 

 Username: OHItester 

 Password: OHItester 
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Cost      $49.00 

 

Instructor(s)    Jerry Durham (resume attached) 
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Section Title Questions Minutes

1 240.1  Overcurrent Protection.  Scope.  Informational Note. 1 5

2 110.9   Interrupting Rating. 1 5

3 110.10  Circuit Impedance and Other Characteristics. 1 5

4 110.14(C)  Temperature Limitations of Terminals. 1 5

5 Article 100 Definitions:  Coordination (Selective). 1 5

6 240.2  Definitions:  Current-Limiting Overcurrent Protective Device. 1 5

7 240.2  & 240.21 Definitions:  Tap Conductors. 1 5

8 240.3  Other Articles: Protecting Equipment 1 5

9 240.4  Protection of Conductors. 1 5

10 240.4(B)  Devices Rated 800 Amperes or Less. 1 5

11 240.4(D)  Small Conductors. 1 5

12 240.5(A) Protection of Flexible Cords, Flexible Cables and Fixture Wires. Ampacities. 1 5

13 240.6  Standard Ampere Ratings. 1 5

14 240.10  Supplementary Overcurrent Protection. 1 5

15 240.13  Ground-Fault Protection of Equipment. 1 5

16 240.15 (A)and(B)  Ungrounded Conductors. 1 5

17 240.21(B)(1)  Feeder Taps.  Taps Not Over 10 ft. Long. 1 5

18 240.21(B)(2)  Feeder Taps.  Taps Not over 25 ft. Long. 1 5

19 240.21(B)(4) Feeder Taps. Taps Over 25 ft. Long. 1 5

20 240.21(C)(1-3) Transformer Secondary Conductors. 1 5

21
240.21(C)(4) and (6) Outside Transformer Secondary Conductors and Transformer Secondary 

Conductors Not Over 25 ft. Long.
1 5

22 240.22  Grounded Conductor. 1 5

23 240.24  Location of Overcurrent Devices on the Premises. 1 5

24 240.30  Protection from Physical Damage.  240.33  Mounted in Vertical Position. 1 5

25 240.50 and 240.54 Plug Fuses, Fuseholders, and Adapters. General and Type S Fuses. 1 5

26 Part VI.  240.60(A-C)  Cartridge Fuses and Fuseholders. 1 5

27 240.80 through 240.83 Circuit Breakers. 1 5

28 240.85  Applications of Circuit Breakers. 1 5

29 240.86  Series Rating. 1 5

30 240.90 and 240.2 Supervised Industrial Locations. 1 5

31 240.92  Overcurrent Protection in Industrial Locations. 1 5

32 240.100, 240.101 and 240.102 Overcurrent Protection over 1000 Volts, Nominal. 1 5

33 408.30 and 408.36 Overcurrent Protection for Panelboards. 1 5

34 408.36(A) through (D) Overcurrent Protection for Panelboards. 1 5

35 422.11  Overcurrent Protection for Appliances. 1 5

36 424.3(B) and 424.22(B)  Fixed Electric Space-Heating Equipment Overcurrent Protection. 1 5

37 430.52 Motor Branch-Circuit Short-Circuit and Ground-Fault Protection. 1 5

38 430.52(C)(1) Ex. 2 When the Motor Will Not Start. 1 5

39 430.62  Motor Feeder Short-Circuit and Ground-Fault Protection. 1 5

40 430.72  Overcurrent Protection of Motor Control Circuits. 1 5

41 440.22  Motor Compressor Branch-Circuit Short-Circuit and Ground-Fault Protection. 1 5

42 450.3(A)  Overcurrent Protection for Transformers Over 1000 Volts. 1 5

43 Table 450.3(B)  Overcurrent Protection for Transformers  1000 Volts or less. 1 5

44 695.4  Continuity of Power for Fire Pumps. 1 5

45 230.90  Overcurrent Protection of Ungrounded Service Conductors. 1 5

46 230.94  Relative Location of the Service Overcurrent Device and Other Service Equipment. 1 5

47 210.8  Ground-Fault Circuit-Interrupter Protection for Personnel. 1 5

48 210.12  Arc-Fault Circuit-Interrupter Protection. 1 5

49 210.20(A) Overcurrent Protection. Continuous and Noncontinuous Loads. 1 5

50 210.21(B) Outlet Devices. Receptacles. 1 5

Totals: 50 250

Time Required to Complete Course: 240

 Overcurrent Protection (2020 NEC) Timed Syllabus
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Jerry L Durham 

Certificates/Licenses  

North Carolina Electrical Inspector Level III  

North Carolina Plumbing Inspector Level I 

North Carolina Mechanical Inspector Level I 

Washington Electrical Adminstrator #DURHAJL821PQ 

ICC Kentucky E1 Electrical Inspector, Masters Electrician, Journeyman Electrician 

NCCER Core and Electrical Curriculum Instructor Certification 

Work Experience 

Instructor (JADE Learning, LLC)      2018 - Present 

Write and develop course curriculum, technical articles, and related learning materials. Teach in-

person classroom courses. 

Electrical Inspector- LVL 3 (Alamance County Government)  2015 - 2018 

Code enforcement officer, enforcing all guidelines set forth in the National Electrical Code and 

applicable State-issued code amendments, as they apply to residential and commercial electrical 

installations throughout the state of North Carolina.  

Electrical Instructor (Alamance Community College)   2017- Present 

Taught from six to thirty NC electrical inspectors per 40‐hour training session. Taught basic 

electrical theory, Ohm’s Law, circuitry, voltage drop calculations, box/pipefill calculations, 

junction and pull‐box calculations, conductor derating and adjustment calculations, 

residential‐service‐calculations, and National Electrical Code.  

Code Enforcement Officer (Louisville Metro Government)  2009 - 2015 

City inspector, charged with determining property maintenance and health and safety code 

compliance and/or infractions for dwellings (interior/exterior), commercial structures, properties, 

parcels and lots. Included enforcement of local, state and federal code requirements pertaining to 

building, zoning, electrical, plumbing, HVAC and Land Development in the Louisville Metro 

area. The department's electrical instructor, performing classroom setting electrical instruction. 

Electrical Instructor (ABC Trade School)     2010 - 2014 

Instructor of 25 electrical trade students participating in their first through fourth year of a 

four‐year electrical apprenticeship program. Also performed state approved Masters and 

Journeyman State Licensing preparatory courses. 

Electrical Instructor (IEC Trade School) 2009 - 2010 

Instructor of 25 electrical trade students in a four‐year apprenticeship program. 

Licensed Electrician (Curtsinger Electric Company)   2003 - 2009 

Managed multiple electrical remodel and new‐build projects, performing interior/exterior lighting 

design, installation and system troubleshooting. Diagnosis and repair of residential and 

commercial electrical, phone and cable installations. Continual training of apprentices in the areas 

of customer care, electrical theory/diagnosis, repair/installation and effective time management. 
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File Attachments for Item:

ER-11 Most Unanswered NEC Code Questions (IAEI)

ESI, BO, BPE, MPE, EPE, BI, RBO, RPE (12 hours in 6 sessions)

Staff Notes:  The slides are the questions.  To allow for plenty of interaction, there is no quota of

slides/questions to cover in a given session. Recommend approval. 

ESIAC Recommendation: Recommend approval

Committee Recommendation:
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2/3/2021

1

National Electrical Code 
Forum

Your Questions Answered
Code Panel #2

The 2020 NEC now requires surge protection devices to be 
installed on all dwelling units. Can you explain the difference 
in type 1 and type 2 SPD? In addition, the ultimate question is 
which way is going to cost the least amount?
[Don Iverson]
Answer: There are multiple options available in the market that are cost effective that will comply to this 
new requirement in 230.67.
Type 1: Intended for installation between the secondary of the service transformer and the line side of the 
service disconnect overcurrent device (service equipment). 
Type 2: Intended for installation on the load side of the service disconnect overcurrent device (service 
equipment), including brand panel locations. Their main purpose is to protect the sensitive electronics and 
microprocessor based loads against residual lightning energy, motor generated surges and other internally 
generated surge events.

Question #1 –Surge Protection 

Why are the bathroom, garage, and outside excluded 
from AFCI protection?

Because they have not been included, YET
Present required areas were in the 2014 NEC
Stay tuned for the 2023 Code Panel Meeting Actions
(210.12)
[David Williams]

Question 2

What are the placarding requirements when PV 
equipment i.e. Inverter, Production Meter, ESS etc.… 
cannot be installed in the same location as the utility 
service/ Main service Disconnect?
[ANSWER]
• 690.31(D)(2) Marking and labeling for wiring 
methods and materials. Part VI Marking 690.51 –
690.56.

Question 3

1 2

3 4
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Is a Shower Steam unit equipped with a power cord 
(intended to be plugged into a receptacle) installed 
from the manufacturer (240V, 60A) legal to be 
installed? Or should it be hard wired with a rated 
disconnect switch?
[Steve Froemming]

Question 4

• To facilitate the removal or disconnection of 
appliances that are fastened in place, where the 
fastening means and mechanical connections are 
specifically designed to permit ready removal for 
maintenance or repair and the appliance is intended 
or identified for flexible cord connection.

4 answer; Yes, 422.16(B)2 
& 422.33(A) disc means

• This one is NOT cord eligible

4 answer cont,

When three doors are located within 25' of a 2000-amp main switch and 
are required to swing out and have pressure plates what if the doors 
swing into an egress hallway. Building code and electrical code clash, if 
doors can't be relocated can the swing? who should win?
[Don Iverson]
Answer: The Key is if the doors are less than 25ft from equipment.  The NEC takes precedence in 
this scenario. The door swing must remain in the direction of egress as stated in the code text. 
The focus here is to get the injured electrical worker out of the hazard to receive first aid.  
110.26(C)(3) Personnel Doors. 
Where equipment rated 800 amperes or more that contains overcurrent devices, switching 
devices, or control devices is installed and there is a personnel door(s) intended for entrance to 
and egress from the working space less than 7.6 m (25 ft) from the nearest edge of the working 
space, the door(s) shall open in the direction of egress and be equipped with listed panic 
hardware or listed fire exit hardware.

Question #5

5 6

7 8
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Informational Note: For information on panic hardware, see UL 305, 
Standard For Safety For Panic Hardware. For fire exit hardware, see UL 
305, Standard For Panic Hardware, and UL 10C, Standard for Safety for 
Positive Pressure Fire Tests of Door Assemblies.

Question #5 (Cont.)

Can a panelboard be installed on its back in the face 
up position? 2014 & 2017. Are there any changes to 
this in the 2020 NEC?
This is a new requirement that was added to the 2020 
NEC. An installation in a face up position does not 
allow for safe working conditions, regarding 
workspace or a hazard of things falling into the panel
• 408.43 Panelboard Orientation. Panelboards shall 
not be installed in the face-up position.
[David Williams]

Question 6

I am being told that in the 2020 NEC that the concrete 
encased electrode (rebar) cannot be used as a 
grounding electrode. Is this true?
[Answer]
• NO, 250.52(A)(3) allows concrete encased electrode.

Question 7

9 10

11 12
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If I install my own support wires above a grid ceiling 
to strap MC Cable to, is there a limit to the number of 
cables I can strap to each wire? Can this wire also be 
tied to the fixture? Is there a certain color it must be 
marked?
[Steve Froemming]

Question 8

• No 
• Maybe
• Kinda

8 answer

• No, Maybe, Kinda
• 300.11(B)(1&2) Fire & Non–Fire-Rated Assemblies.                                            

Wiring located within the cavity of a non–fire-rated floor–ceiling or 
roof–ceiling assembly shall not be secured to, or supported by,          
the ceiling assembly, including the ceiling support wires. 

• An independent means of secure support shall be provided and shall 
be permitted to be attached to the assembly. Where independent 
support wires are used, they shall be distinguishable by color, tagging, 
or other effective means [secured on both ends ]

• No mention of number of cables but (D) states cables cant support 
other cables

• If the fixture [luminaire] is attached to the grid on its own 
then maybe you could use it

8 answer, cont;

Can you run a three wire 240-volt Feeder to a barn (no equipment 
ground) 460 feet from the residence and drive a ground rod at the barn 
for the equipment grounding?
[Don Iverson]

Answer: Answer: No - New installations. Yes – previous code editions. 
250.32(B) (1)
Supplied by a Feeder or Branch Circuit. 
An equipment grounding conductor, as described in 250.118, shall be run with the supply 
conductors and be connected to the building or structure disconnecting means and to the 
grounding electrode(s). The equipment grounding conductor shall be used for grounding or 
bonding of equipment, structures, or frames required to be grounded or bonded. The 
equipment grounding conductor shall be sized in accordance with 250.122. Any installed 
grounded conductor shall not be connected to the equipment grounding conductor or to the 
grounding electrode(s).

Question 9

13 14

15 16
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Exception No. 1: For installations made in compliance with previous 
editions of this Code that permitted such connection, the grounded 
conductor run with the supply to the building or structure shall be 
permitted to serve as the ground-fault return path if all of the following 
requirements continue to be met: 
(1) An equipment grounding conductor is not run with the supply to 
the building or structure.
(2) There are no continuous metallic paths bonded to the grounding 
system in each building or structure involved.
(3) Ground-fault protection of equipment has not been installed on 
the supply side of the feeder(s).

Question #9 (Cont.) 

• Does the code give a maximum length that the 
service conductors my run along the outside of a 
residence or building?
No, there is no specific distance you can enter a 
building.  230.70(A)(1) tells us that the service 
disconnect has to be outside or inside nearest the 
point of entrance of the service conductors.
So that does limit the length of the service 
conductors when they enter the building.

[David Williams]

Question 10

What is the maximum voltage drop for any branch 
circuit installed in a sensitive electronic equipment 
panel board?
[Answer]
647.4(D) The voltage drop for any branch circuit shall 
not exceed 1.5 percent. The combined voltage drop 
of feeders and branch conductors shall not exceed 
2.5 percent. 

Question 11

Engineers often require a ground rod at parking lot 
lights. Does the NEC require this? What do I do with 
this wire from the ground rod?
[Steve Froemming]

Question 12

17 18

19 20
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• Not required as not a Building or Structure so, 
Auxiliary is allowed per 250.54 and bond to 
grounding terminal per 410.30(B)5 

12 answer

Should free air plenum rated fire alarm cable that is installed 
to a legally required fire alarm system for tamper and flow 
devices in a retail mall be CI rated cable.
[Don Iverson]

Answer: 760.135(C) Maybe. 
There is nothing in the NEC Article 760 that address’s the 
submitters question. This would be a building code 
requirement where it requires the CI cable be installed in this 
application. 

Question #13

I was turned down on a construction temporary because I 
used a bare ground wire in a ½ metal offset nipple. The 
inspector told me I either had to use an insulated ground 
or a grounding bushing.  Is he correct?
I wish I knew what a bare ground wire is? If it is a grounding 
electrode conductor, the inspector would be partially correct. 
Because a GEC in a metal raceway is required to be bonded 
on both ends, it doesn’t matter if it is insulated or bare.  If a 
bare ground wire is an equipment grounding conductor the 
inspector would be wrong, but don’t tell them I said so…
250.64(E)(1), 250.119
[David Williams]

Question 14

I am considering wiring my house with cooper clad 
aluminum. It looks like I am going to have to wire my 
15-amp circuits with #12 and my 20 ampere circuits 
with #10, am I understanding this correctly?
[Answer]
• Yes 240.4(D)(4),and (6) 310.16 Table

Question 15

21 22

23 24
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The 2020 NEC now requires GFCI protection for the 
condensing unit outdoors. I was told by the supply 
houses that ½ size (25, 35, and 45) ampere breakers 
are not available. How are we going to comply with 
code without under sizing or overcurrent protection? 
Do you see this creating a nuisance-tripping problem?
[Steve Froemming]

Question 16 NEW

New 210.8(F) GFCI needed if at a dwelling
• outdoors, 
• single phase, 
• less 150v to ground, 
• 50a or less
Find the correct breaker in the standard sizes per 

240.6
• GFCI should not nuisance-trip [many motors             
use them such as pools, hot tubs, spas]

16 answer

Do I have to use any special type of wire terminating device or 
connecting device for my tap in a parking lot light? I was told 
my standard wire nut was not suitable for a damp location 
and would not comply.
[Don Iverson]
Answer: Yes. UL Product IQ (AMVX) If the correct terminations are used 
for the environment which it’s installed and the correct conductor is 
selected. 
•In accordance with wiring methods where the connector is installed in 
enclosures rated for the environment and located in dry locations, damp 
locations, wet locations, below grade, or above grade.

Question #17

25 26

27 28
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In lighting systems operating at 30 V or less (rated 25 A and 
30 V, 42.4 V peak, maximum) and lighting equipment 
connected to a Class 2 power source. Where the connector is 
located in dry locations, damp locations, wet locations, direct 
buried locations, below grade, or above grade where 
protected from direct exposure to sunlight. Sealed wire 
connectors used in these applications do not require the use 
of an enclosure.

Question #17 (Cont.) 

The six throws of the hand rule changed in the 2020 
NEC; can you help us understand 230.71?
230.71 in the 2017 code stated you could have up to 
six means of disconnect. The 2020 code: states each 
service shall have only one disconnecting means, and 
then 230.71(B) gives you the ability to have up to six 
means of disconnect. This was modified due to the 
safety concerns where there are exposed live parts in 
an enclosure. 2-6 disconnects permitted in 
230.71(B) (1-4). [David Williams]

Question 18

My local utility company requires a disconnect in 
front of their 200 amperes 277/480-meter socket. 
Does the NEC allow this to be my service disconnect? 
Or will I have to add another one after the meter 
socket?
[Answer]
• The utility is responsible for all wiring methods on 
the line side of the metering. 230.66(B) shall be 
listed 230.70 refers to the location of the service 
dicconnect.

Question 19

29 30

31 32
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I have added a generator as on a dwelling as a 
standby system. A propane tank was added to supply 
gas to the generator. Can I use the equipment-
grounding conductor at the generator to bond the 
new gas line?
[Steve Froemming]

Question 20
• Yes,                                                                                 
sized to Table 250.122 for circuit that may energize it

• 250.104(B) Other Metal Piping.
• If installed in or attached to a building or structure, a 
metal piping system(s), including gas piping, that is 
likely to become energized shall be bonded to any of 
the following:

• (1)Equipment grounding conductor for the circuit 
that is likely to energize the piping system

20 answer

Can you explain the 2020 requirements for 210.8(A) 
(11)? How will this be enforceable?
[Don Iverson]

Answer: This is where the inspector must use some 
commonsense with identifying locations that are subject to 
damp or wet areas.  As an example, pet bathing or an area in 
the home that is susceptible to water or dampness like a mud 
room that wouldn’t necessarily have a sink located nearby. 

Question 21

Can you explain the new requirements for the garage 
branch circuit for the 2020 NEC?

The 2017 code, in 210.11(C)(4) required a 20 amp 
circuit to feed all the receptacles in the garage. 2020 
code, the revised the language states only the 
receptacles required by 210.52(G) are required to be 
on 20 ampere branch circuits. Those are the 
receptacles for each vehicle bay.
[David Williams]

Question 22

33 34

35 36
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I am wiring a veterinarian surgical center. Are there 
any special requirements?  Does article 517 apply? 
The engineer says no, but the AHJ has it held up in 
review trying to figure it out.
[Answer]
• No 517.1 Scope. This article applies to electrical 
construction and installation criteria in health care 
facilities that provide services to human being.

Question 23

When must I use the table value instead of motor 
nameplate current rating?
[Steve Froemming]

Question 24 24 answer

37 38

39 40
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Furniture feeds; this system has a LFMC whip with a 
wire type equipment grounding conductor. Is it legal 
to terminate into a plastic 4 square blank cover? Or is 
it required to use a metal cover to maintain the 
electrical continuity?
[Don Iverson]
Answer: No. 250.148 (A-D) There is a equipment grounding conductor in 
LFMC. 
250.148 Continuity of Equipment Grounding Conductors and 
Attachment in Boxes. 

Question 25
During a residential remodel project when replacing 
receptacles (devices only): Is an AFCI Receptacle, if installed in 
the 1st outlet acceptable? Or is it also required to protect the 
Homerun with an AFCI circuit breaker? Note: Older homes 
maybe wired with 3 wire (shared Neutral) branch circuits.
Section 406.4(D)(4) applies to replacement of receptacles in areas 
where the current code requires AFCI protection, 210.12. The section 
references three methods on how to accomplish this. (1) A listed 
outlet branch-circuit type arc-fault circuit-interrupter receptacle.  (2) 
A receptacle protected by a listed outlet branch-circuit type arc-fault 
circuit-interrupter type receptacle.  (3) A receptacle protected by a 
listed combination type arc-fault circuit-interrupter type circuit 
breaker.    [David Williams]

Question 26

Does the metal skin of a stick framed 
structure need to be bonded to the GEC or 
ECG at the service?

[Answer]
• No. Some jurisdiction may require bonding to the 
service equipment so check with your local AHJ.

Question 27

What is the minimum size copper THWN conductor 
required to supply an air conditioner condensing unit 
with a minimum circuit ampere requirement of 23 
Amperes?  All terminals are rated 75° C.
[Steve Froemming]

Question 28

41 42
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• 440.6 Ampacity and Rating.
• The size of conductors for equipment covered by this 
article shall be selected from Table 310.16………shall 
be determined according to 440.6(A) and 440.6(B).

• A & B both state to use the nameplate
• Part IV Branch-Circuit Conductors in 440.35 also   
sends you there.

• Table 310.16 [was 310.15(B)16] 75 degree C,          
#12 copper good for 25a

28 answer

Are there any new load calc requirements (Derating Factors) 
that maybe applied to the Table 220.12 values for Dwelling 
LED lighting? The exceptions apply to commercial installations 
only.
[Don Iverson]
Answer: Article 220.12 was extensively revised during the 2020 NEC 
revision cycle. The previous calcs have been in place since the early 70’s. 
Now with expanded LED lighting  available today it has aided in the 
significant reduction in lighting loads. The table in 220.12 saw a 
significant reduction in volts per sq ft in multiple commercial 
occupancies. The residential single & multi-family dwellings) portion 
that we saw in pervious editions of the NEC have been relocated to 
220.12(J). 

Question 29

Can I use the 110.24-required available short-circuit 
current making to determine my arc-flash PPE?  Some 
experts have told me yes and other expert have told 
me no.
The experts know, but it depends on the installation. If you 
know the fault current used in 110.24 you could look in 70E
Hazard Risk Tables to determine the PPE. In some instances, 
if you’re above the Maximum fault current threshold you 
can’t use the table. You also can use the fault current from 
110.24, use the 70E formulas to determine the incident 
energy, but you’ll need to know the clearing time.
[David Williams]

Question 30

In Art. 702.10 does the term “general wiring” include 
Service Entrance Conductors?
[Answer]
• No. 230.7 Conductors other than service conductors 
shall not be installed in the same service raceway or 
service cable in which the service conductors are 
installed. 

Question 31
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I have been told that when I install a go-from (EMT to 
Type MC Cable) that the fitting has to be accessible, is 
that accurate? If why?
[Steve Froemming]

Question 32 • A fitting identified for the use shall be permitted in 
lieu of a box or conduit body where conductors are 
not spliced or terminated within the fitting.            
The fitting shall be accessible after installation, 
unless listed for concealed installation.

32 answer 310.15(F)

Can a Construction Meter be attached 
to a Residential Single-Family Dwelling 
(SFD) under construction? No info 
found in Art. 230, Art. 590, or the IRC is 
this an Insurance or Utility 
requirement?
[Don Iverson]
Answer: I’m assuming that your addressing a pre-
construction meter that is installed onsite before the 
building is constructed. There is nothing in the NEC 
that restricts a construction meter to be installed.  In 
most cases the utility would have jurisdiction over 
the type of meter being installed on the structure. 

Question #33 Utility Meters

We have a spread footer that has multiple short 
pieces of rebar tied together that does = 20’ in a 2’x2’ 
concrete pad that is in contact with the earth. Does 
this installation meet the intent and therefore is a 
compliant installation for a concrete encased 
electrode?
No, 250.52(A)(3) requires 20 linear feet of one or more 
sections of ½” or larger rebar. This type of installation was 
discussed by CMP-5 and there was not testing that would 
verify it would qualify as a grounding electrode.
[David Williams]

Question 34

49 50

51 52

291



2/3/2021

14

Is it permissible to install LFNC underground for a 
feeder raceway from one structure to another such as 
a house to a detached garage?
[Answer]
• Yes. 356.10

Question 35

A 100a feeder is installed with EMT however both 
ends transition to flex or sealtight for flexibility, would 
it be required to install an exterior bonding jumper 
sized off the 100-Amp OCPD?
[Steve Froemming]

Question 36

36 answer, depends, 250.118(5),(6),(7) 36 answer cont, 250.118(6)

53 54
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36 answer cont, 250.118(7) 

• (7) Flexible metallic tubing where the tubing is 
terminated in listed fittings and meeting the 
following conditions: 

• (a) Conductors contained in the tubing are 
protected at not more than 20 amperes

• (b) The combined length of flexible metal 
conduit and flexible metallic tubing and 
liquidtight flexible metal conduit in the same 
ground-fault current return path does not
exceed 1.8 m (6 ft)

Banks normally have windows throughout the building for 
security, they typically hang non- electrified signs. Does 
210.62 apply and should the contractor install receptacles 
throughout? This is a tough one to enforce as an inspector.
[Don Iverson]

Definition: Show Window.
Any window, including windows above doors, 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. (CMP-2)

Question #37 - Show Window Receptacles

Answer: Yes. 
210.62 Show Windows. 
At least one 125-volt, single-phase, 15- or 20-ampere-rated 
receptacle outlet shall be installed within 450 mm (18 in.) of 
the top of a show window for each 3.7 linear m (12 linear ft) 
or major fraction thereof of show window area measured 
horizontally at its maximum width.

Question #37 (Cont.)

Is a DC disconnecting means required for a battery 
system under 50-volts?
The Scope of Article 480 for Storage Batteries states it 
includes all stationary installations of storage 
batteries. 480.7 for DC Disconnects only requires a 
disconnect for the ungrounded conductors of battery 
systems that have a voltage over 60 volts dc.  
No.  480.7
[David Williams]

Question 38
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59 60

293



2/3/2021

16

We have several jurisdictions in our State that only allow (2) 
NM-B cables to be installed through a single hole in a wood 
framing member, no matter how large the hole.  Even if the 
hole is sealed with sealing foam and requires derating for the 
number of current-carrying conductors where there are more 
than two cables, the number of cables does not appear to be 
limited by the NEC.    Especially with TGIs, it seems like 
overkill to limit a hole to (2) cables.  Is this a Building Code 
requirement or a local jurisdiction interpretation?
[Answer]
• 310.15(C)(1) It is the call of the local AHJ

Question 39

When installing a PV system via a Line Side Tap: your 
1st AC disconnect switch constitutes a new “Service 
Disconnect”. Are there any exceptions in the 
installation of the MBJ and GEC terminations at the 
Grounded (Neutral) conductor terminal to avoid a 
parallel path with the original service (Utility) 
Grounded Conductor?
[Steve Froemming]

Question 40

• No, normal ‘Service’ grounding/bonding
• 250.24(A)1 for Grounding Electrode Conductor 
connection at any accessible point …..

• (B) Main Bonding Jumper
• (C) Grounded [neutral] Conductor

40 answer, nothing in 690

A separate structure has a 3 phase 50-amp feeder, 
and a single phase 15-amp branch circuit going to it as 
allowed by 225.30 (D). What grounding electrode 
system would be required and how would it connect 
to the feeder and branch circuit?
[Don Iverson]
Answer: 250.32 (A) You would need to establish grounding electrode 
system for the 3phase feeder. However, the code isn’t clear for the 
single-phase circuit. See exception in 250.32(A). See next slide..

Question 41
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In 250.32(A) A building(s) or structure(s) supplied by a 
feeder(s) or branch circuit(s) shall have a grounding electrode 
system and grounding electrode conductor installed in 
accordance with Part III of Article 250. Where there is no 
existing grounding electrode, the grounding electrode(s) 
required in 250.50 shall be installed.

Question 41

Does the round-up rule of Article 240.4 (B) allow two 
parallel runs of 2/0 AWG, Type THWN aluminum 
conductors to be protected at 300 amperes?
2/0 THWN, Aluminum is rated at 135 amps at 75 C. 
Paralleled would be 270 which is not a standard size 
(240.6) and is able to be rounded up to a 300-amp 
OCPD.  
YES. Table 310.16, 240.6 and 240.4(B)
[David Williams]

Question 42

We have town houses that have fire rated demising 
walls between them but share a common foundation. 
There is a meter stack with 100-amp breakers 
attached at one end of the building. Does each unit 
require a grounding electrode and a main for the 
homeowner’s panel for separate structure or does the 
meter stack breakers and Grounding electrode at the 
end of the building suffice?
[Answer] Two part answer grounding electrode No
• 250.24. A main is required for the homeowner 
230.70, 230.72

Question 43

I have an installation that an inspector requires me to 
install a wall space required receptacle put in an 
island. I’m sure that if a top is installed on this island, I 
do not need to install it. What does the code say?
[Steve Froemming]

Question 44
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• 210.52 for an Island new (C)2
• (a) At least one receptacle outlet shall be provided for the first 0.84 

m2 (9 ft2), or fraction thereof, of the countertop or work surface. 
• A receptacle outlet shall be provided for every additional 1.7 2 (18 ft2), 

or fraction thereof, of the countertop or work surface.

• (b)At least one receptacle outlet shall be located within 600 mm (2 ft) 
of the outer end of a peninsular countertop or work surface. 

• Additional required receptacle outlets shall be permitted to be located 
as determined by the installer, designer, or building owner. 

44 answer
• IF this is ‘flat’ these rules apply,                        
however if there is a ‘Wall’ or bump up area like a 
wall, then the regular 2’-4’ wall spacing applies per 
210.52(C)1

44 answer cont,

With new elevator systems that have all the solid-
state controls in the door, does the area around that 
door have to comply with 620.23?
[Don Iverson]
Answer: Yes. 620.22(A) Car Light Receptacles, Auxiliary Lighting, and 
Ventilation.
A separate branch circuit shall supply the car lights. The car lights branch 
circuit shall be permitted to supply receptacles, accessory equipment 
(alarm devices, alarm bells, monitoring devices not part of the control 
system), auxiliary lighting power source, and ventilation on each 
elevator car or inside the operation controller. The overcurrent device 
protecting the branch circuit shall be located in the elevator machine 
room, control room, machinery space, or control space. Where there is 
no machine room, control room, machinery space, or control space 

Question 45

The overcurrent device protecting the branch circuit shall be located in 
the elevator machine room, control room, machinery space, or control 
space. Where there is no machine room, control room, machinery 
space, or control space outside the hoistway, the overcurrent device 
shall be located outside the hoistway and accessible to qualified persons 
only.

Question #45 (Cont.)
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Some jurisdictions require that holes drilled in floor 
joists for the installation of wiring must be drilled in 
the center third of the joist and in the outside third of 
the joist span – no holes in the middle third of the 
span.  Is this an actual Building Code requirement that 
everyone should be following
[Answer]
• This is a building code requirement 

Question 47

Does the 6’7” maximum height requirement for 
“Readily Accessible” found in Art. 240.24 (A) apply to 
the disconnect switch contained in PV Inverters?
[Steve Froemming]

Question 48

NO, Inverters needs to be ‘isolated’ by device or    
disconnecting means.

690.15(A) Location
• Within the equipment or
• Within sight and 10’ or
• Remotely as long as you can actuate that within 10’ 
of the equipment

• Note 690.13 ‘system disc.’ must be readily accessible
• 240.24(A) is for switched fuses and breakers and doesn’t                 

require the 6’7” for supplementary OR when adjacent

48 answer, 690.15 Isolating Equipment

I installed a 1 ¼” fitting for my AC installation. The 
inspector wants a plastic bushing installed.  Why did he 
not ask for a ground bushing, and for what reason does 
he require a bushing anyway?
[Don Iverson]

Answer: With the information provided in the question I suspect the 
conductors were #4 AWG or larger which triggers a requirement in 
Article 300.4 (G).  
300.4(G) Fittings.
Where raceways contain 4 AWG or larger insulated circuit conductors, 
and these conductors enter a cabinet, a box, an enclosure, or a raceway, 
the conductors shall be protected in accordance with any of the 
following: See next Slide

Question #49
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(1)An identified fitting providing a smoothly rounded insulating surface
(2)A listed metal fitting that has smoothly rounded edges
(3)Separation from the fitting or raceway using an identified insulating 
material that is securely fastened in place
(4)Threaded hubs or bosses that are an integral part of a cabinet, box, 
enclosure, or raceway providing a smoothly rounded or flared entry for 
conductors 
Conduit bushings constructed wholly of insulating material shall not be 
used to secure a fitting or raceway. The insulating fitting or insulating 
material shall have a temperature rating not less than the insulation 
temperature rating of the installed conductors.

Question #49 (Cont.) 
210.8 (A)(1) GFCI protection for outlets in bathrooms. 
Once you have met the required 20-amp circuit can 
you add an additional 15-amp circuit to the bathroom 
as long as the receptacles are GFCI protected?
Section 210.8(A)(1) requires GFCI protection for bathrooms 
and the question is regarding the 20-amp bathroom circuit 
requirement of 210.11(C)(3) which was revised in the 2020 
code. The 20-amp circuit requirement only applies to 
receptacles installed that are required by 210.52(D) for 
countertop and worksurface receptacles. If a 15-amp circuit is 
feeding other receptacles, it is permitted by this change.
210.11(C)(3) 210.52(D)  [David Williams]

Question 50

Are the branch circuit conductors feeding an EV 
Charger, rated 80 Amps on the Nameplate, required 
to be full sized? Even though the installer/ owner can 
internally select a lesser ampacity charging output 
based on the vehicle charging requirements.
[Answer]
625.42 Shall be sized for the maximum load 
permitted.

Question 51

We have a 45 KVA transformer installed above a lay in 
tile ceiling, is a light required?
[Steve Froemming]

Question 52
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• Not required by 110.26 as not a service, 
switchboard, switchgear, panelboard, motor control 
center.

• Not required by 210.70(C) as not an attic, underfloor 
space, utility room or basement

• Not mentioned in 450
• BUT 110.34(D) would require illumination if over 1000v and 

likely to need service, exam, maintenance or adjustment 
while energized, BUT then it needs to be readily accessible 
per 450.13

52 answer, NO mostly

Is an individual branch circuit required for cord-connected 
range hood?
[Don Iverson]
Answer: Yes. 422.16(B)(4) Range Hoods and Microwave Oven/Range Hood Combinations.
Range hoods and over-the-range microwave ovens with integral range hoods shall be permitted 
to be cord-and-plug-connected with a flexible cord identified as suitable for use on range hoods 
in the installation instructions of the appliance manufacturer, where all of the following 
conditions are met:
(1) The length of the cord is not less than 450 mm (18 in.) and not over 1.2 m (4 ft).
(2) Receptacles are located to protect against physical damage to the flexible cord.

(3) The receptacle is supplied by an individual branch circuit.
(4) The receptacle shall be accessible.
(5) The flexible cord shall have an equipment grounding conductor and be terminated 
with a grounding-type attachment plug.

Question #53
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National Electrical Code 
Forum

Your Questions Answered
Code Panel #1

Is it permissible to bury EMT in the earth?
[Ray Horner]

Question 1

• Yes,  Article 358.10(B)(1) States that Galvanized EMT Elbows and fittings shall 
be permitted to be installed in concrete, in direct contact with the earth and 
in areas subject to sever corrosive influences where protected by corrosion 
protection and approved as suitable for the condition. Column 3 of table 
300.5 covers other raceways and is used as the depth for EMT.

• 358.10 also allows EMT to be used in Wet Locations.  One area classified as a 
wet location is underground. 

• The UL 797 standard states that Aluminum EMT intended to be direct buried 
in the earth requires a supplementary corrosion protection. 

• Direct Contact with earth is used for all the steel raceways to show that it can 
be in direct contact with the earth either from directly burying the 
conduit/tubing or it emerging through the earth after being encased in 
concrete. 

Answer

Should the equipotential bonding grid be extended to 
the ground bar in a panel installed just for pool 
equipment? If this panel is mounted on a 6x6 post is 
this considered another structure? Would I set up a 
grounding electrode system at the pool panel?
Answer a. Not required to         680.26(B)

b. No Article 100 Structure
c. Not Required 250.32

[Tom Moore]

Question 2 Equipotential Bonding Conductor

1 2

3 4
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• 680.23(B) The parts specified in 680.26(B)(1) through (B)(7) shall be bonded together 
using solid copper conductors, insulated covered, or bare, not smaller than 8 AWG or with 
rigid metal conduit of brass or other identified corrosion-resistant metal. Connections to 
bonded parts shall be made in accordance with 250.8. An 8 AWG or larger solid copper 
bonding conductor provided to reduce voltage gradients in the pool area shall not be required 

to be extended or attached to remote panelboards, service equipment, or electrodes.

Equipotential Bonding Conductor(Continued)

Article 100 “Structure”
That which is built or constructed, other than 
equipment.

Equipotential Bonding Conductor(Continued)

The 2020 NEC now has a zone near the tub and 
shower where a receptacle cannot be installed. Can 
you explain how this is going to work in a small 
bathroom?
[Keith Lofland]

Question 3

Answer: The key to applying this new bathroom receptacle 
placement rule is the new exception at 406.9(C).

Code Reference: 406.9(C) and Exception, 210.52(D)

Question 3 Answer:
Keith Lofland
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Receptacle outlet(s) located in the area around a bathtub or shower stall have been 
revised to include a restricted “zone” similar to luminaires in said areas with an 
exception added for smaller space bathrooms

Receptacles are now prohibited from being installed within a zone measured 900 
mm (3 ft) horizontally and 2.5 m (8 ft) vertically from the top of the bathtub rim or 
shower stall

In bathrooms with dimensions less than the required zone, receptacle(s) are 
permitted to be installed opposite the bathtub rim or shower stall threshold on the 
farthest wall within the room

Previous language at 406.9(C) stated that receptacles were not be installed “within 
or directly over a bathtub or shower stall” 

This language was vague leading to confusion and inconsistent interpretation as to 
what defined the bathtub or shower stall “area”

Question 3 Answer: Keith Lofland

Question 3 Answer: Keith Lofland

My pool has a light installed in it, but it doesn’t provide enough 
illumination around the deck.  I need to light up my barbeque, ping pong 
table, and wet bat.  I want lights installed on the screen enclosure 
directly above the pool so I can host parties.  My neighbor said it was OK 
to put lights any place I wanted.  I met a guy at the local hardware store 
that said that if he didn’t get an electrical permit then the lights can go 
anywhere I wanted but if he got an electrical permit then there would 
be limitations to where the 
lights can go.  I’m totally 
confused at this point. 
Can I or can’t I put lights
above my pool?
[Dean Hunter’s Pool]

Question 4 
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Question 4 
Answer: Yes - you may put lights up, but there are 

restrictions and requirements in the NEC.

Question 4 
Reference: 680.22(B) Luminaires, Lighting Outlets, and 
Ceiling-Suspended (Paddle) Fans.

680.22(B)(1) New Outdoor Installation Clearances.
Over and within 5’ horizontally from the edge of the pool the 
luminaires shall be installed at a height not less than 12 ft above the 
maximum water level of the pool.
680.22(B)(3) Existing Installations. 
Over and within 5’ horizontally from the edge of the pool the 
luminaires shall be installed at a height not less than 5 ft above the 
maximum water level of the pool, and shall be GFCI protected.

Question 4 

References cont.: 680.22(B) Luminaires, Lighting Outlets, 
and Ceiling-Suspended (Paddle) Fans.

680.22(B)(4) GFCI Protection in Adjacent Areas.
Luminaires, lighting outlets, and ceiling-suspended (paddle) fans 
installed in the area extending between 5 ft and 10 ft horizontally 
from the inside walls of a pool shall be protected by a ground-fault 
circuit interrupter unless installed not less than 5 ft above the 
maximum water level and rigidly attached to the structure adjacent 
to or enclosing the pool.

Question 4 

References cont.: 680.22(B) Luminaires, Lighting Outlets, 
and Ceiling-Suspended (Paddle) Fans.

680.22(B)(6) Low-Voltage Luminaires.
Listed low-voltage luminaires not requiring grounding, not exceeding 
the low-voltage contact limit, and supplied by listed transformers or 
power supplies that comply with 680.23(A)(2) shall be permitted to 
be located less than 5 ft from the inside walls of the pool.

13 14

15 16

306



2/3/2021

5

Question 4 

References cont.: 680.22(B) Luminaires, Lighting Outlets, 
and Ceiling-Suspended (Paddle) Fans.

680.22(B)(8) Measurements.
In determining the dimensions in this section addressing luminaires, 
the distance to be measured shall be the shortest path an imaginary 
cord connected to the luminaire would follow without piercing a 
floor, wall, ceiling, doorway with hinged or sliding door, window 
opening, or other effective permanent barrier.

Question 4 Review

The NEC requires metal piping to be bonded. The 
NFPA requires that a fire sprinkler pipe not be used as 
a grounding electrode conductor.  Then must the fire 
sprinkler pipe be bonded, and if so where?
[Ray Horner]

Question 5 

• Yes, the Fire Sprinkler system is required to be 
bonded. 

• How depends on the classification. 
• Larger systems that contain jockey pumps, controls, etc. 

or an air compressor for a dry system it would fall under 
“other metal piping” Likely to become energized and 
would fall under 250.104(B). This will be bonded by the 
EGC feeding the equipment and will be sized per 250.122.

Answer – Fire Sprinkler Systems
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• If it is a smaller system with no electrical equipment, then 
you would bond it in accordance with 250.104(A)(1) and 
the EGC would be sized in accordance with 250.102

Answer – Fire Sprinkler Systems Cont.

Do receptacles near aquariums in a pet or bait and 
tackle store require GFCI protection? 
[Tom Moore]

Question 6

• 680.23(B) The parts specified in 680.26(B)(1) through (B)(7) shall be bonded together 
using solid copper conductors, insulated covered, or bare, not smaller than 8 AWG or with 
rigid metal conduit of brass or other identified corrosion-resistant metal. Connections to 
bonded parts shall be made in accordance with 250.8. An 8 AWG or larger solid copper 
bonding conductor provided to reduce voltage gradients in the pool area shall not be required 

to be extended or attached to remote panelboards, service equipment, or electrodes.

Equipotential Bonding Conductor(Continued)

Article 100 “Structure”
That which is built or constructed, other than 
equipment.

Equipotential Bonding Conductor(Continued)
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Several micro-breweries are springing up in the area. I 
have some concern over the grain handling process 
which can be rather dusty and combustible. Would 
any of these areas likely be considered a class II 
location?
[Keith Lofland]

Question 7 

Several micro-breweries are springing up in the area. I 
have some concern over the grain handling process 
which can be rather dusty and combustible. Would 
any of these areas likely be considered a class II 
location?
[Keith Lofland]

Question 7 

Answer: Yes, No, Maybe? 
Will they be milling their own grains or using a pre-packaged grains or 
malted liquid extract product? Unless the micro-brewery is milling their 
own grains, it would probably not be classified as a Class II area.

Who determines the electrical area classification (EAC) of an electrical 
installation? It is not the AHJ’s job to determine electrical area 
classification (EAC). It is the AHJ’s job to enforce appropriate NEC rules 
once the EAC has been determined.

Code Reference: 500.5(C), Article 502

Question 7 Answer:
Keith Lofland
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Does a 40-ampere 240-volt range receptacle located 
5ft from the edge of a sink in a dwelling unit kitchen 
require GFCI protection in the 2017 NEC? Did this 
change in 2020?
[Dean Hunter]

Question 8 Question 8
Answer:  In the 2017 NEC, No GFCI protection is required. 

Reference: 210.8(A) All 125 volt 15 & 20 ampere 
receptacles installed in the locations specified in 
210.8(A)(1) through (10) shall have GFCI protection. 

The 40 ampere 240-volt receptacle 
outlets would not require GFCI 
protection.

Question 8
Answer: 2020 NEC, Maybe, but not likely. 

Reference: 210.8(A) All 125-volt through 250-volt receptacles 
installed in the locations specified in 210.8(A)(1) through (A) (11) and 
supplied by single-phase branch circuits rated 150 volts or less to 
ground shall have ground-fault circuit-interrupter protection for 
personnel. 

Only where the 240-volt range receptacle outlets are installed within 
6 ft from the top inside edge of the sink.  The distance is measured as 
the shortest path that supply cord of an appliance connected to the 
receptacle would follow without piercing a fixed barrier - would  
require GFCI protection.

Question 8
Only where the 240-volt range 
receptacle outlets are installed within 
6 ft from the top inside edge of the 
sink.  The distance is measured as the 
shortest path that supply cord of an 
appliance connected to the receptacle 
would follow without piercing a fixed 
barrier - would  require GFCI 
protection.
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NM and SE cables are generally 
considered to be fixed wiring methods 
and securing is typically required close 
to the termination point. If that statement 
is true, would open NM cable be 
permitted to extend out of a wall to an 
appliance such as a dishwasher or 
disposal without being secured?

[Ray Horner]

Question 9

• The Securing and Supporting requirements of NM 
Cable (334.30) does not permit NM cable to extend 
out of a wall to an appliance such as a dishwasher or 
disposal without being secured. I would also add 
that the NM needs protection where exposed to 
physical damage, as is certainly the case for the 
disposal and possibly the dishwasher. 

Answer- NM/SE Cable Support

The sign I’m wiring is so big I’m going to have to run a 
feeder to it and install a sub-panel.  Do I need a 
disconnect external to the sign or not?
Answer: No
Code Reference: 600.6(A)(1) – 680.5(D)(3)

[Tom Moore]

Question 10     Sign Disconnects

Assuming the proposed feeder panel would be mounted on a sign pole 
it would be code compliant to install the branch circuits inside the pole 
as permitted by 600.5(D)(3). This also satisfies the requirements found 
in 600.6(A)(1)
600.5(D)(3) Metal or nonmetallic poles used to support signs shall 
be permitted to enclose supply conductors, provided the poles 
and conductors are installed in accordance with 410.30(B).

600.6(A)(1) The disconnect shall be located at the point the 
feeder circuit or branch circuit(s) supplying a sign or outline 
lighting system enters a sign enclosure, a sign body, or a pole in 
accordance with 600.5(D)(3). The disconnect shall open all 
ungrounded conductors where it enters the enclosure of the sign 
or pole.

Sign Disconnect Continued 
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The NEC requires a laundry circuit for the receptacle 
required in a laundry area. If the single-family 
dwelling does not have a laundry area, then does the 
code require a dedicated circuit anywhere I chose?
[Keith Lofland]

Question 11

The NEC requires a laundry circuit for the receptacle 
required in a laundry area. If the single-family 
dwelling does not have a laundry area, then does the 
code require a dedicated circuit anywhere I chose?
[Keith Lofland]

Question 11

• Answer: No, not where you choose.
• AHJ should request (require) builder to designate a “laundry area” 

somewhere in the dwelling (closet, etc.).

Code Reference: 210.11(C)(2), 210.52(F), 210.50(C)

Question 11 Answer:
Keith Lofland
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If I connect my grounding electrode conductor to the 
rebar in the concrete on a wood framed house, is a 
ground rod also required? What if there is a plastic 
vapor barrier that separates the concrete from 
touching the soil?
[Dean Hunter]

Question 12
Question 12
Answer: No, if it is determined that the rebar is 
considered a concrete encased electrode meeting 
the conditions of 250.52.(A)(3). 
• 250.53(A)(2) only requires rod, pipe and plate 

electrodes to be supplemented by an additional 
electrode of a type specified in 250.52(A)(2) 
through (A)(8)

• 250.53(D)(2) requires a metal underground 
water pipe shall be supplemented by an 
additional electrode of a type specified in 
250.52(A)(2) through (A)(8). 

(Note: a metal underground water pipe is not 
recognized as a supplemental electrode by the 
code.)

41 42
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Question 12

Answer cont.: When a plastic vapor barrier is installed it does not 
qualify as a concrete encased electrode because the concrete is 
not in direct contact with the earth. See 250.52(A)(3)(2) and the 
informational note following. A grounding electrode would be 
required in accordance with 250.50. 

References: 250.50, 250.52(A)       
and 250.53

I understand that the 2017 NEC allows type TC cable 
for interior wiring. We have seen people try to use 
this cable as they would nm cable for mini splits and 
things like that.(Question 1) Will this be a straight up 
substitution for nm in the 2017 code?(Question 2)
[Ray Horner]

Question 13

• Yes, TC cable rated TC-ER that is permitted for specific 
occupancies and for specific uses for applications 
requiring both power and control circuits within the 
same cable. i.e. Generators and Mini-split where power 
and control circuits are required

• Yes, if the TC Cable has both power and control 
conductors and used for applications as discussed in first 
part of the question and except where installed through 
structural members. The cable must be additional rated 
“JP” for joist pull performance when pulling through 
structural members.

Answer- TC Cable for Interior wirign

When performing a residential load calculation, how 
is an electric vehicle charging system calculated in this 
process? What if I have more than one charger?
[Tom Moore]

Question 14
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When performing a residential load calculation, how is an 
electric vehicle charging system calculated in this process? 
What if I have more than one charger?
Answer: Nameplate rating of each charger at 125% with 

demand factors where permitted. 
Code Reference: 220.3 Other Articles for Specific-Purpose 

Calculations.
220.82(B)(3)(a) Optional Calculation
220.14(A) Standard Calculation

625.41 Overcurrent Protection
[Tom Moore]

Question 14      EV Load Calculations

 Table 220.3 provides references for specific-purpose calculation requirements not 
located in Chapters 5, 6, or 7 that would amend or supplement the requirements of 
article 220. This table does not reference EV changers.   

 There are no load calculation requirements found in Article 625. 

 Section 220.14(J) for other loads would not permit inclusion of such loads  to be 
included in the 3 volt-amps/ft2. 

 Section 220.14(A) requires calculation to be based on the ampere rating of the 
appliance or load served.

EV Load Calculations Continued

I just won the bid to wire a manufacturing facility 
where they do a lot of custom welding.  It will have 
10 individual welding stations, each with its own 
welder.  The plans show 2 runs of cable tray down 
the factory floor.  One for general use branch circuit 
wiring and the other to handle all the welding cables.  
I plan on running one cable tray for all the wiring, 
thus saving me time and money.  Am I good to go?

[Keith Lofland]

Question 15

I just won the bid to wire a manufacturing facility 
where they do a lot of custom welding.  It will have 
10 individual welding stations, each with its own 
welder.  The plans show 2 runs of cable tray down 
the factory floor.  One for general use branch circuit 
wiring and the other to handle all the welding cables.  
I plan on running one cable tray for all the wiring, 
thus saving me time and money.  Am I good to go?

[Keith Lofland]

Question 15
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Answer: No. Two separate cable trays required.

Code Reference: 630.42, 300.21

Question 15 Answer:
Keith Lofland

Cables shall be permitted to be installed in a dedicated cable tray as 
provided in 630.42(A), (B) , and (C).
(A) Cable Support. The cable tray shall provide support at not greater 

than 150-mm (6-in.) intervals.
(B) Spread of Fire and Products of Combustion. The installation shall 

comply with 300.21.
(C) Signs. A permanent sign shall be attached to the cable tray at 

intervals not greater than 6.0 m (20 ft). The sign shall read as 
follows:

CABLE TRAY FOR WELDING CABLES ONLY

630.42 Welding Cable Installation

The interior of a panelboard got a little overspray 
from the drywall installation. How do we determine 
what to do with the panel interior?
[Dean Hunter]

Question 16
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Question 16
Answer: The contaminated parts of the panelboard will
need to be replaced unless manufacturing instructions give
direction as to how they are to be cleaned. Contaminated
components will result in improper connection of stab-
in/bolt-in circuit breakers contacts with the busbar, which
may cause unwanted heating.

Question 16

References: 110.11 Deteriorating 
Agents.

Unless identified for use in the 
operating environment, no conductors 
or equipment shall be located in damp 
or wet locations; where exposed to 
gases, fumes, vapors, liquids, or other 
agents that have a deteriorating effect 
on the conductors or equipment; or 
where exposed to excessive 
temperatures.

Question 16
References: 110.12 Mechanical Execution of Work.
(B) Integrity of Electrical Equipment and Connections.

Internal parts of electrical equipment, including busbars, wiring 
terminals, insulators, and other surfaces, shall not be damaged or 
contaminated by foreign materials such as paint, plaster, cleaners, 
abrasives, or corrosive residues. There shall be no damaged parts that 
may adversely affect safe operation or mechanical strength of the 
equipment such as parts that are broken; bent; cut; or
deteriorated by corrosion, chemical action, or
overheating.

Informational Note: Accepted industry practices are described in ANSI/NECA
1-2015, Standard for Good Workmanship in Electrical Construction, and 
other ANSI-approved installation standards

As an inspector, I am not sure how the new 
requirements in 680.21(D) can be enforced. Can you 
go over the new requirements and your thoughts on 
enforcement? [Ray Horner]

Question 17
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• Section 680.21(D) states “Where a pool pump motor 
in 680.21(C) is replaced for maintenance or repair, 
the replacement pump motor shall be provided with 
ground-fault circuit-interrupter protection” 

• The intent of this rule was to ensure that outlets 
supplying the replacement pump are provided with 
Class A ground fault circuit interrupter protection. 
The intent of the rule was not meant to require the 
pump to have built in protection, so you are looking 
for the outlet to have GFCI protection. 

Answer- 680.21(D)

I have been seeing job specifications calling for 
automatic receptacle control and energy monitoring 
in certain buildings.  Where are these requirements 
coming from?
[Tom Moore]

Question 18

I have been seeing job specifications calling for automatic receptacle control and 
energy monitoring in certain buildings.  Where are these requirements coming 
from?
Answer: Initially the model energy codes ASHRAE 90 or IECC

Code Section: 406.3(E) Controlled Receptacle Marking 

[Tom Moore]

Question 18 Energy Management

Most all buildings are now required to comply with a model 
energy code. We see more effects of these systems in the 
NEC. One very significant revision is in Section 220.12 where 
the volt-amps/ft2 loads are reduced based on different 
types of occupancies. This would typically require an 
energy management system of some sort. If receptacles 
are part of these systems, the user needs to be aware 
that the receptacle could be load shedding. The 
additional requirement in the next slide of “controlled”  
removes any misunderstanding that might not  be 
understood by the end user.

Energy Management Continued 
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I heard at my supply house that I will be required to 
install Surge Protection on the homes that I wire with 
the 2020 NEC®.  What are the new requirements for 
new homes?  What if I replace/upgrade a service?
[Keith Lofland]

Question 19

I heard at my supply house that I will be required to 
install Surge Protection on the homes that I wire with 
the 2020 NEC®.  What are the new requirements for 
new homes?  What if I replace/upgrade a service?
[Keith Lofland]

Question 19

Answer: Yes, whole-house surge protection is 
required at dwelling units with the 2020 NEC. 
Yes, this would apply to a service 
replacement/upgrade at an existing dwelling unit.

Code Reference: 230.67

Question 19 Answer:
Keith Lofland
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New requirement added for surge protection on all services at 
dwelling units

The surge protection device (SPD) must be an integral part of 
the service equipment or located immediately adjacent to the 
service equipment

Exception permits alternate location provided an SPD is located 
at each next level distribution equipment downstream toward 
the load

This SPD required to be either a Type 1 or Type 2 SPD

Applies to replacement of residential service equipment           
as well

An electrical equipment room contains equipment 
rated 800 amperes or more. Are there any special 
requirements included in the NEC for the doors and 
hardware? Does this change at 1200 amperes? Are 
there any changes in the 2020 NEC regarding this?
[Dean Hunter]

Question 20 Question 20
Answer: Yes, there are requirements in 110.26(C)(3) for
door(s) and hardware intended for entrance to and egress
from the working space that are less than 25 ft from the
nearest edge of the working space:
• the door(s) shall open in the direction of egress
• and be equipped with listed panic hardware or listed fire 

exit hardware

Note: In the 2017 NEC, the current threshold was dropped from the
1200 amps and lowered to 800 amps.

In the 2020 NEC, 110.26(C)(3) “or listed fire exit hardware” was 
added.
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Question 20

References: 110.26(C)(2) and (C)(3)

The door(s) shall
open in the
direction of egress
and be equipped 
with listed panic 
hardware or listed 
fire exit hardware

Where equipment rated 800 amperes or more that contains overcurrent devices, switching 
devices, or control devices is installed and there is a personnel door(s) intended for entrance 
to and egress from the working space less than 25 ft from the nearest edge of the working 
space, the door(s) shall open in the direction of egress and be equipped with listed panic 
hardware or listed fire exit hardware.

110.26(C)(3) Personnel Doors less than 25 ft from 
the nearest edge of the working space.

There are general purpose receptacles, subpanel, 
snap switches, light fixtures, and an exhaust fan in a 
pool equipment room that is considered a corrosive 
area. Section 680.14 wiring methods be listed and 
identified for the corrosive area.  Does the equipment 
previously mentioned require any corrosive listings 
also? 
[Ray Horner]

Question 21

• No, the equipment room itself is required to have 
drainage that prevents water accumulation 
according to 680.12.  The room also should have 
proper ventilation in accordance with ANSI/APISP -11 
to reduce the accumulation of corrosive vapers and 
help protect the receptacles, subpanel, snap 
switches, light figures and exhaust from corrosion 
and this equipment isn’t considered to be “wiring 
methods” so 680.14 doesn’t apply.

Answer – Pool Equipment Room

What is this Fire Fighter Disconnect for residential 
that I am hearing about? 230.85 of the 2020 version 
of the NEC permits equipment that is marked suitable 
for use as service equipment on the supply side of the 
service disconnect to be labeled as emergency 
disconnect not service equipment.  When would I use 
this allowance and do I have to bring the GEC into this 
enclosure?  Do I bond neutral to EGC there?
[Tom Moore]

Question 22
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What is this Fire Fighter Disconnect for residential that I am 
hearing about? 230.85 of the 2020 version of the NEC 
permits equipment that is marked suitable for use as service 
equipment on the supply side of the service disconnect to be 
labeled as emergency disconnect not service equipment.  
When would I use this allowance and do I have to bring the 
GEC into this enclosure?  Do I bond neutral to EGC there?
Answer: See following slides
Code Reference: 230.85 Emergency Disconnects (NEW)

230.82 Equipment Connected to the Supply Side of    
Service Disconnect

[Tom Moore]

Question 22 Emergency Service Disconnect

a. Section 230.85 is new and requires an emergency 
disconnect outdoor at a readily accessible location for all 
dwelling units. The main purpose is for first responders to 
safely disconnect the power during an emergency situation 
such as a fire, gas leak, structural damage, flooding, etc.
b. & c.  Section 230.82(10) Permits Emergency disconnects in 
accordance with 230.85, are permitted to be installed on the 
line side of service equipment if all metal housings and 
service enclosures are grounded in accordance with Part VII 
and bonded in accordance with Part V of Article 250.

Emergency Service Disconcert Continued

At a boat dock on the river, the wiring for lighting and 
two GFCI protected receptacles is installed in schedule 
80 PVC with 12/3 AWG w/G UF cable pulled through 
the PVC for added protection. Is this legal?
[Keith Lofland]

Question 23
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At a boat dock on the river, the wiring for lighting and 
two GFCI protected receptacles is installed in schedule 
80 PVC with 12/3 AWG w/G UF cable pulled through 
the PVC for added protection. Is this legal?
[Keith Lofland]

Question 23

Answer: NO, not a legal installation. 
Need an insulated EGC.

Code Reference: 300.5(B), 300.9, 352.22, 340.12, 
555.34(B)(4), 555.37(B)

Question 23 Answer:
Keith Lofland
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Are receptacle outlets required to be installed above a 
built-in desk located in the living room of a dwelling 
unit?
[Dean Hunter]

Question 24 Question 24

Answer: There are no specific requirements for the
receptacle to be above the built-in desk. However, a
general receptacle would be required by section
210.52(A). The built-in desk would need to be included
in the general provisions for wall space measurements
that require receptacles specified in 210.52(A)(1)
through (A)(4), specifically 210.52(A)(2)(1).

Reference: 210.52(A)

Question 24

Can you explain the 2020 kitchen island 
requirements? 210.52(C)(2).
[Ray Horner]

Question 25
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• It is my understanding that on any island is required 
to have one receptacle for the first 9 ft2 and then 
another receptacle for every 18ft2 or fraction 
thereof.

• For Instance if you have a counter such as  

Answer – Kitchen Island

5 Feet

10 Feet

• Area = Length  multiplied by Width for Rectangle
• Area = 10 X 5
• Area = 50 ft 2

• First receptacle is mandated for 9 ft2 so we need at least 
1 receptacle 50 ft2 – 9 ft2 = 41 ft2 

• Now we need another receptacle for every 18 ft2.

• We would take 41 and divide it by 18 which gives us 2.27 
• Therefor we would need an additional 3 receptacles 

bringing the total for this island to 4 receptacles.

Answer- Kitchen Island Cont.

Section 408.40 states “Where the panelboard is used 
with nonmetallic raceway or cable or where separate 
equipment grounding conductors are provided, a 
terminal bar for the equipment grounding conductors 
shall be secured inside the cabinet.” Does this mean I 
cannot use multiple ground lugs and fasten them to 
the box?
[Tom Moore]

Question 26

Section 408.40 states “Where the panelboard is used with 
nonmetallic raceway or cable or where separate equipment 
grounding conductors are provided, a terminal bar for the 
equipment grounding conductors shall be secured inside the 
cabinet.” Does this mean I cannot use multiple ground lugs 
and fasten them to the box?

Answer: No
Code References(s): 408.40

[Tom Moore]

Question 26 Grounding of 
Panelboards
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Section 408.40 requires that Panelboard cabinets and panelboard frames, if of 
metal, shall be in physical contact with each other and shall be connected to an 
equipment grounding conductor. Where the panelboard is used with nonmetallic 
raceway or cable or where separate equipment grounding conductors are 
provided, a terminal bar for the equipment grounding conductors shall be secured 
inside the cabinet. All EGC’s are required to be connected to the enclosure. Are 
multiple equipment grounding bars permitted yes. We need to follow the rules in 
110.3(B) and 250.8.  

Grounding of Panelboards Continued

I recently installed a 120-volt circuit utilizing RMC to 
power a fuel pump that is mounted on top of a 300-
gallon, metal diesel tank. The inspector left a 
correction requiring that I install seal-off fittings at the 
boundaries of the hazardous area. I have been told 
that diesel fuel is not a classified liquid and, therefore, 
seal-offs are not required. Your take?
[Keith Lofland]

Question 27

I recently installed a 120-volt circuit utilizing RMC to 
power a fuel pump that is mounted on top of a 300-
gallon, metal diesel tank. The inspector left a 
correction requiring that I install seal-off fittings at the 
boundaries of the hazardous area. I have been told 
that diesel fuel is not a classified liquid and, therefore, 
seal-offs are not required. Your take?
[Keith Lofland]

Question 27
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Answer: As diesel fuel is typically not considered a 
Class I flammable liquid, seal-offs are typically not 
required (unclassified area).

Having said that, if the AHJ says “Paint the conduits 
pink,” your next option is to go buy some pink paint!

Code Reference: Article 100, Part III (Unclassified 
Locations) (Volatile Flammable Liquid)

Question 27 Answer:
Keith Lofland

The Feeder and branch-circuit conductors that are 
installed on docking facilities shall be provided with 
GFPE set to open at currents not exceeding 100 
milliamperes in the 2020 NEC. What exactly is this and 
how do I explain it to the counter guy at the supply 
house? Why can’t I just use a GFCI breaker?
[Dean Hunter]

Question 28
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Question 28
Answer: First, the NEC is minimum safety standard for
the electrical and you may exceed the requirements of
the NEC anytime. This means that you could install a
Class A GFCI (4-6 mA) breaker to meet the requirements
of 555.35. However, this may lead to nuisance tripping.
Many manufactures provide products (relays or circuit
breakers) with various levels of GFPE protection, some
of these products have means to adjust the level of
sensitivity required.

Reference: 555.35

Is it necessary for the AC disconnect of a PV system to 
be grouped with the service disconnect?
[Ray Horner]

Question 29

• No, Section 690.13(A) states that the PV System 
disconnecting means shall be installed at a readily 
accessible location. Where disconnecting means of 
systems above 30V are readily accessible to unqualified 
persons, any enclosure door or hinged cover that 
exposes live parts when open shall be locked or require 
a tool to open. 

• Section 230.72 Grouping of Service disconnects makes 
no mention of PV AC disconnects being grouped with 
the service disconnect. 

Answer- AC Disconnect

I am adding a circuit breaker to an existing service 
installation that has 4 disconnects and no main.  Do I 
have to now enforce the new barriers for this 
installation?  Can I simply add the new breaker to the 
installation?
[Tom Moore]

Question 30

101 102

103 104

328



2/3/2021

27

I am adding a circuit breaker to an existing service 
installation that has 4 disconnects and no main.  Do I 
have to now enforce the new barriers for this 
installation?  Can I simply add the new breaker to the 
installation?
Answer: No

Code Section: 230.62
[Tom Moore]

Question 30 Service Equipment Barriers

The NEC is not retroactive for the most part. While it 
is advisable to always check with the local AHJ. 
Nothing I 230.62(C) covering the barrier requirements 
in service equipment of an existing installation. 

Service Equipment Barriers Continued

My inspector told me that I might have to put a 
bedroom outlet on GFCI if it is too close to the 
bathroom door. What is he talking about?
[Keith Lofland]

Question 31
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My inspector told me that I might have to put a 
bedroom outlet on GFCI if it is too close to the 
bathroom door. What is he talking about?
[Keith Lofland]

Question 31

Answer: See the parent text at 210.8 for measurement provisions to 
determine GFCI protection.

GFCI protection is not tied to how close the bedroom receptacle outlet 
is to the bathroom door, it has to do with how close the bedroom 
receptacle outlet is to the bathroom sink.

CMP-2 removed “door” and “doorway” from the list of obstacles that 
should not be measured through for the 2020 NEC.

Code Reference: 210.8

Question 31 Answer:
Keith Lofland

When determining if GFCI protection is required and a measurement is 
involved, the distance from a receptacle is required to be measured as the 
“shortest path” the supply cord of an appliance connected to the receptacle 
would follow without piercing a floor, wall, ceiling, or fixed barrier, or the 
shortest path without passing through a door, doorway, or window

Revision removed “door” and “doorway” from the list of obstacles that 
should not be measured through for this Code cycle

A receptacle under the kitchen sink behind cabinet door for the garbage 
disposer will once again require GFCI protection

All 125-volt through 250-volt receptacles installed within 1.8 m (6 ft) from 
the top inside edge of the bowl of a sink requires GFCI protection (including 
bedroom receptacles, etc.)
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Can you explain the new box fill calculations in article 
314.16(B) (5)?
[Dean Hunter]

Question 32 Question 32
Answer: In previous code cycles we took only one
volume allowance based on the largest EGC - for all EGCs
in the box. This was not always adequate and resulted in
significant crowding of conductors which would not
allow heat to dissipate from the contained conductors
or devices. In the 2020 NEC, the first four (4) EGC
conductors are counted as one volume plus ¼ volume
for each conductor over four based on largest EGC
conductor in the box.

Reference: 314.16(B)(5) 

Question 32

A water pump is also being used for fire mitigation. Is 
it required to install a breaker remote from the main 
panel? 
[Ray Horner]

Question 33
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• I am not sure that you can have a dual-purpose 
water pump for fire mitigation without some serious 
NEC violations.

Answer- Dual Purpose Water Pump

We are experiencing a lot of florescent luminaires 
being converted to LED type luminaires via retro fit 
kits. Does this conversion affect the original listing of 
the luminaire?
[Tom Moore]

Question 34

We are experiencing a lot of florescent luminaires 
being converted to LED type luminaires via retro fit 
kits. Does this conversion affect the original listing of 
the luminaire?
Answer: Not if installed in accordance with 
manufacture instructions 
Code Reference: 410.6, 110.3(B)

[Tom Moore]

Question 34 LED Retro Kits

There are different product categories depending on 
the type of retrofit kits used. There are different 
product categories for direct lamp replacement vs re-
wiring of the fixture. Bottom line is the  manufactures                                                                      
installation instructions must be followed. 
410.6 Listing Required.
All luminaires, lampholders, and retrofit kits shall be 
listed.

Led Retrofit Kits Continued
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I am being told that section 110.14(C)(2) allows me to 
use the 90°C ampacity rating for THHN/THWN 
between terminations. Can you explain this section 
and how would this be properly applied?
[Keith Lofland]

Question 35

I am being told that section 110.14(C)(2) allows me to 
use the 90°C ampacity rating for THHN/THWN 
between terminations. Can you explain this section 
and how would this be properly applied?
[Keith Lofland]

Question 35

Answer: The 90°C ampacity ratings of the conductors 
can only be used IF the rating of the terminations is 
also rated at 90°C.

110.14(C)(2) - Separately installed pressure
connectors shall be used with conductors at the 
ampacities not exceeding the ampacity at the listed 
and identified temperature rating of the connector.

Code Reference: 110.14(C)(2)

Question 35 Answer:
Keith Lofland

The weakest link determines the strength of a chain

Conductor final ampacity is determined by the weakest 
link in a circuit

Most often, the weakest link is the conductor termination

121 122

123 124

333



2/3/2021

32

Step 1

• Determine the temperature rating of each piece of 
equipment in the circuit

Step 2

• Do not exceed lowest temperature rating (weakest link) for 
any single piece of equipment in the circuit Chain with two links: termination + conductor

Termination @ 75°C + Conductor @ 90°C

Weakest link is 75°C termination

Therefore, the conductor final ampacity can NOT       
exceed Table 310.16, 75°C column

90°C THHN conductor
75°C Termination

Must not exceed 75°C column

60°C

75°C

4 AWG 90°C THHN Cu

4 AWG 90°C THHN Cu

Ampacity changes from 95 amps to 70 amps

Ampacity changes from 95 amps to 85 amps

60°C 75°C4 AWG 90°C
THHN Cu

Circuit ampacity adjusts from 95 amps to 85 amps to a final 
ampacity of 70 amps

125 126

127 128
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On a typical 100-amp, residential service, the 
contractor installed an RMC nipple between the 
meter enclosure and the main service disconnect. He 
then ran the 4 AWG concrete encased grounding 
electrode conductor thru the lug on the bonding 
bushing and on to the bonded neutral bus. Does this 
installation meet the Exception to 250.121 Use of 
Equipment Grounding Conductors?
[Dean Hunter]

Question 36 Question 36
Answer: Assuming that the meter enclosure is on the
supply side of the service disconnect, the conductor
bonding the RMC nipple would be considered a “supply
side bonding jumper”. NEC section 250.121 addresses
equipment grounding conductors and would not apply
in this situation.

References: 250.121 and Article 
100 Definitions for “Equipment 
Grounding Conductor” and  
“Supply Side Bonding Jumper”  

Supply Side 
Bonding 
Jumper

Main 
Bonding 
Jumper

I understand that a single-phase pool pump motor 
must be GFCI protected in the voltage range of 120 
through 250 volts regardless of ampacity, does this 
apply to electric pool heaters also?
[Ray Horner]

Question 37

• This depends on the installation of the electric pool 
heater. If the heater is a plug and cord type heater 
and is plugged into a receptacle then section 210.8 
and 680.22 will apply and require that all outdoor 
receptacles have GFCI protection.  If the system is 
hardwired than No GFCI protection is required as 
680.10 does not require GFCI protection

Answer- Electric Pool Heater

129 130

131 132
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There have been rumors circulating about damage to 
building footings due to lightning when using 
concrete encased electrodes. Is there any truth to 
these rumors? Builders are asking if there are any 
options other than using the rebar as an electrode?
[Tom Moore]

Question 38

There have been rumors circulating 
about damage to building footings due 
to lightning when using concrete 
encased electrodes. Is there any truth to 
these rumors? Builders are asking if 
there are any options other than using 
the rebar as an electrode?
Answer: a. Just a rumor to my 
knowledge

b. No 
Code Section: 250.50

Question 38 Concrete 
Encased Electrode

250.50 Grounding Electrode System.
All grounding electrodes as described in 250.52(A)(1) through (A)(7) that are present at each 
building or structure served shall be bonded together to form the grounding electrode system. 
Where none of these grounding electrodes exist, one or more of the grounding electrodes 
specified in 250.52(A)(4) through (A) (8) shall be installed and used.

Exception: Concrete-encased electrodes of existing buildings or structures shall not be required to 
be part of the grounding electrode system where the steel reinforcing bars or rods are not 
accessible for use without disturbing the concrete.

Concrete Encased Electrode Continued

The last sentence in section 312.2 addresses the type 
of connectors installed in enclosures in a wet location 
where the connector will penetrate the enclosure 
above live parts. Section 312.2 simply states the 
fittings used (connectors) must be listed for wet 
locations. The general practice across my area is that 
this section requires a Myers Hub be installed in these 
locations and nothing else. However, isn’t the typical 
PVC male connector not listed for use in a wet 
location?
[Keith Lofland]

Question 39

133 134

135 136
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The last sentence in section 312.2 addresses the type 
of connectors installed in enclosures in a wet location 
where the connector will penetrate the enclosure 
above live parts. Section 312.2 simply states the 
fittings used (connectors) must be listed for wet 
locations. The general practice across my area is that 
this section requires a Myers Hub be installed in these 
locations and nothing else. However, isn’t the typical 
PVC male connector not listed for use in a wet 
location?
[Keith Lofland]

Question 39

Answer: The use of a “Myers Hub and nothing else” is more 
restrictive than the minimum standards of the NEC. Any fittings listed for 
a wet location is acceptable here.
Listed PVC fittings are suitable for use in wet locations.
However, the integrity of the “weatherproof” enclosure (110.28) must 
also be taken into account. Openings made into an enclosure must be 
designed for and installed to maintain the enclosure rating (NEMA 250 / 
UL 651).

Code Reference: 312.2, 110.28

Question 39 Answer:
Keith Lofland

“NEMA 250, Section 3.6 Openings. Openings provided in an enclosure shall comply 
with the tests for the enclosure type with the openings unfilled except that openings 
in accordance with 3.6.1 if provided in the test enclosure shall be filled to maintain 
the environmental integrity of the enclosure.”
“NEMA 250, Section 3.6.1 Equipment Openings. All enclosures may be provided 
with openings that are intended to be closed at installation by equipment. Such 
openings shall comply with the performance requirements in this standard and with 
the requirements in the appropriate end product standard when the intended 
equipment is installed. See 4.6.” 
“NEMA 250, Section 4.5. A Type 4, 4X, 6, or 6P enclosure shall be marked to indicate 
that watertight fittings are required to be used.”
“NEMA 250, Section 4.6 Equipment Openings. Enclosures provided with equipment 
openings intended to be closed at installation by field installed equipment shall be 
marked to indicate that the field installed equipment shall be suitable for the same 
environmental conditions and shall be installed in accordance with the       
installation instructions provided.”

Question 39 Answer: Keith Lofland

• Rainproof, raintight, or watertight equipment can fulfill the 
requirements for weatherproof.

• See UL-DWTT (UL 514B) for guidance on conduit fittings certified 
as liquid-tight or rain-tight.

• The use of a neoprene flat sealing washer between the enclosure 
and the PVC terminal adaptor may be one solution.

• Refer the manufacturer’s installation instructions for on how 
openings are to be made and closed to maintain the integrity of 
the enclosure’s environmental rating.

Question 39 Answer: Keith Lofland

137 138
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UL 651 (Standard For Safety For Schedule 40, 80, Type EB and A Rigid PVC Conduit and
Fittings) includes a wet-locations test. A fitting that has been found acceptable for specific
conditions of installation, for use with a specific conduit or cable construction, or for use with
certain wiring systems shall be marked to indicate the condition of installation or the
intended use on the smallest unit carton in which the product is packaged. Table 9.1 specifies
the condition of use and the associated carton marking.

Question 39 Answer: Keith Lofland

I was field threading several sections of rigid metal 
conduit when the inspector turned up and asked, 
“what are you using to coat the threaded ends of the 
conduit with”? These raceways are not being used for 
direct burial. Where does the code tell me to do this 
and with what?
[Dean Hunter]

Question 40

Question 40

Answer: Where corrosion protection is necessary and
the conduit is threaded in the field, the threads shall be
coated with an approved electrically conductive,
corrosion-resistant compound.

Reference: 300.6(A) 

Can you explain the 2020 requirements in 410.118 for 
access above a hard ceiling?
[Ray Horner]

Question 41

141 142
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• 410.118 is simply stating that you can use recessed 
luminaire spaces to access boxes or conduit bodies 
that are an integral part of the lighting, but you may 
not use the luminaire as an access point to boxes, 
conduit bodies, outlets, etc.. that are separate from 
the luminaire. You still need a separate access point 
for these items. 

Answer- 410.118 Requirments

517.19(C)(1) says hospital surgical rooms need 36 
receptacles how many branch circuits are needed?
[Tom Moore]

Question 42

517.19(C)(1) says hospital surgical 
rooms need 36 receptacles how many 
branch circuits are needed?
Answer: At least two
Code Reference: 517.19(C)(1)

[Tom Moore]

Question 42 Operating room Receptacles
517.19(C)(1) Minimum Number and Supply.
Each operating room shall be provided with a minimum of 36 receptacles divided 
between at least two branch circuits. At least 12 receptacles, but no more than 24, 
shall be connected to either of the following:

(1) The normal system branch circuit required in 517.19(A)
(2) A critical branch circuit supplied by a different transfer switch than the other 
receptacles at the same location

Operating Room Receptacles Continued

145 146
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We have a 277/480 V. system that is being converted 
to a 120/208 V. system.  Can we re-use the existing 
600 V. rated distribution equipment on the 208 V. 
system, assuming all fault current ratings are 
adequate?  
[Keith Lofland]

Question 43

We have a 277/480 V. system that is being converted 
to a 120/208 V. system.  Can we re-use the existing 
600 V. rated distribution equipment on the 208 V. 
system, assuming all fault current ratings are 
adequate?  
[Keith Lofland]

Question 43

Answer: Yes, No, Maybe?
Yes, if 110.4, 110.9, and 110.10 are still in compliance 
at the newly applied voltages

The voltage rating of electrical equipment shall not be 
less than the normal voltage of a circuit to which it is 
connected. [110.4]

Code Reference: 110.4, 110.9, and 110.10

Question 43 Answer:
Keith Lofland

149 150
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An existing ceiling fan is being replaced, and the new 
ceiling fan is mounted by a means that is now 
considered a receptacle by Article 100.  Would this be 
considered a modification of the circuit and would it 
now be required to have AFCI protection?
[Dean Hunter]

Question 44

Question 44

Answer: Yes, assuming this is a dwelling unit. This would not  
be considered a “replacement” receptacle as covered in 
406.4(D)(4) and it is not the installation of a new branch 
circuit covered by 210.12(A). 

However it is a branch circuit modification, and 210.12(D) 
would require AFCI protection. This installation does not meet 
the exception, because a receptacle outlet device is being 
added. 

Question 44
References: Article 100 definitions of “Receptacles” and 
“Device”. 210.12(D) and 406.4(D). 

153 154
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Is there a Code compliant way to connect EMT to a 
weatherproof junction box with threaded hubs? 
[Ray Horner]

Question 45

• Yes, you can use a rigid nipple to extend out of the 
hub and then use a rigid to EMT transition 
compression fitting that is rated for wet locations. 

Answer – EMT to Weatherproof Box

If a NM-B support is used as listed, such 
as a Gardner Bender Multicable Staple 
Snapshot, is there a need to derate for 
bundling?  For example, the packaging 
says each support can be used for (8) 
12-2/G NM-B cables.

[Tom Moore]

Question 46

If a NM-B support is used as listed, such as a Gardner 
Bender Multicable Staple Snapshot, is there a need to 
derate for bundling?  For example, the packaging says 
each support can be used for (8) 12-2/G NM-B cables.

Answer: Maybe

Code Reference: 334.80, 310.15(C)(1)

[Tom Moore]

Question 46 NM Cable 
Derating

157 158
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334.80 in part … Where more than two NM cables containing 
two or more current-carrying conductors are installed in 
contact with thermal insulation without maintaining spacing 
between cables, the ampacity of each conductor shall be 
adjusted in accordance with Table 310.15(C)(1).
310.15(C)(1) in part…  where single conductors or 
multiconductor cables not installed in raceways are installed 
without maintaining spacing for a continuous length longer 
than 600 mm (24 in.). Each current-carrying conductor of a 
paralleled set of conductors shall be counted as a current-
carrying conductor. 

NM Cable Derating Continued
Is a Construction Meter/ Temp. Construction Service 
subjected to the same Grounding & Bonding 
requirements in Art.250 as a Permanent Service? i.e. 
SSBJ, MBJ, GEC’s from electrodes connected to the 
Grounded (Neutral) Conductor.
[Keith Lofland]

Question 47

Is a Construction Meter/ Temp. Construction Service 
subjected to the same Grounding & Bonding 
requirements in Art.250 as a Permanent Service? i.e. 
SSBJ, MBJ, GEC’s from electrodes connected to the 
Grounded (Neutral) Conductor.
[Keith Lofland]

Question 47

Answer: Yes

Code Reference: 590.4(A)

Question 47 Answer:
Keith Lofland
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Is it necessary to connect all 125 V. receptacles in a 
dwelling unit garage to the 210.11(C)(4) required 
branch circuit or can we have additional, individual 
branch circuit-supplied receptacles for specific 
appliances, i.e.: central vac or freezer?
[Dean Hunter]

Question 48 Question 48

Answer: “At least one 120-volt, 20-ampere branch circuit
needs to be installed to supply receptacle outlets required 
by 210.52 (G)(1).”

• The NEC is minimum safety standard and is not intended as a 
design specification. The installer may have more than one 20-amp 
branch- circuit supplying receptacle outlets in the garage.

165 166
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Question 48

Reference: 210.11(C)(4) Garage Branch Circuits.
In addition to the number of branch circuits required by 
other parts of this section, at least one 120-volt, 20-ampere 
branch circuit shall be installed to supply receptacle 
outlets required by 210.52(G)(1) for attached garages and in 
detached garages with electric power. This circuit shall have 
no other outlets.
Exception: This circuit shall be permitted to supply readily 
accessible outdoor receptacle outlets.

Question 48

At a single-family dwelling renovation, a non-grounding type 
receptacle was being used for the refrigerator. As no 
equipment grounding means was available in the device box a 
GFCI type receptacle was installed and marked “no 
equipment ground” as per section 406.4(D)(2)(b). The 
inspector says that I may not do this and that I must physically 
ground the receptacle because it supplies a refrigerator. I see 
no reference to that in Article 406. Is the inspector correct?
[Ray Horner]

Question 49

• Yes, The inspector is correct. Informational note 1 in 
the section states that some equipment or 
appliances require a grounding conductor and 
Informational note 2 sends you to section 250.114 
for a list of appliances and equipment that require an 
equipment grounding conductor.  250.114(3)a lists a 
refrigerator as one such piece of equipment. 

Answer- GFCI Marked “no equipment 
ground”
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A panel is mounted on sloped roof rafters in an attic. 
Assuming we have the height and clearance, is the 
panel location compliant? Temperature is not an issue 
as this is a sealed attic.
[Tom Moore]

Question 50

Are anti short bushings required when MC Cable is 
terminated to a box or enclosure?
[Keith Lofland]

Question 51

Are anti short bushings required when MC Cable is 
terminated to a box or enclosure?
[Keith Lofland]

Question 51

Answer: No

Anti-short bushings are not required for Type MC 
cable in accordance with the listing for the product.

Code Reference: 330.6

Question 51 Answer:
Keith Lofland
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If you run a size #10 wire in and  out of a 20-amp 
receptacle circuit, to avoid voltage  drop on a long 
run, and connected the device with  #12 pigtails, then 
would you count the device as 2  wires based on #12 
or #10 conductors.  The code states based on the 
largest conductor connected to the device but is that 
the intent?
[Dean Hunter]

Question 52

Answer: Yes. I agree that is the way the language is written,
so I would assume that is what CMP intended.

Question 52

Reference: 314.16(B)(4) Device or Equipment Fill.
For each yoke or strap containing one or more devices or
equipment, a double volume allowance in accordance
with Table 314.16(B) shall be made for each yoke or strap
based on the largest conductor connected to a device(s) or
equipment supported by that yoke or strap.

For years I have been arguing that it was non-
compliant in many cases to have 2 garage doors and 
the receptacles in the garage on the same 20-amp 
circuit because of section 210.23(A)(2). Now after 
reading 220.60 on non- coincidental loads I am 
thinking it may be allowed. Can you clarify?
[Ray Horner]

Question 53

• One 20-amp circuit would be acceptable based on 
220.60 because it is unlikely that both garage door 
motors will be running simultaneously. 

Answer – Garage Doors
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An existing building has battery backup lighting packs 
in all egress fixtures, the fixtures are switched, and 
the battery ballast are fed with a constant hot. A new 
nonemergency rated generator is to be installed for all 
lighting, must the switch to the emergency lights then 
be removed or is it considered normal under 
generator power.
[Tom Moore]

Question 54

An existing building has battery backup lighting packs in all 
egress fixtures, the fixtures are switched, and the battery 
ballast are fed with a constant hot. A new nonemergency 
rated generator is to be installed for all lighting, must the 
switch to the emergency lights then be removed or is it 
considered normal under generator power.
Answer:  The original installation may remain compliant
Code Reference: 700.5(D), 700.12(I)(2)(3

[Tom Moore]

Question 54 Emergency Egress Lighting

If I understand the question the installation consists of a 
multi-lamp fluorescent luminaire with one ballast that 
operates for instance 2 lamps switched for normal lighting. 
And the other 2 lamps are connected to a battery back up 
with constant supply. A typical type I have encountered is a 
Bodine emergency ballast. Assuming the supply to the 
emergency lighting complies with 700.12(I)(2)(3)(a) or (b). 
Therefore if installing a new nonemergency generator for all 
lighting and all required emergency/egress lighting is 
installed as pointed out in the question an Article 702 
optional standby system would not have an effect. (see next 
slide).

Emergency Egress Lighting 
Continued

It is important that if an emergency generator is installed to 
supply required egress lighting it must meet all the 
requirements of Article 700. Such as but not limited to, a 
common violation of a typical residential Optional Standby 
type very possibly will not meet the required 10 second pick 
up time (700.12) or be  listed and marked as suitable for 
emergency use (700.5(A)).

Emergency Egress Lighting 
Continued
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Section 230.72 indicates the two to six service 
disconnects permitted in Section 230.71 must be 
grouped. There is no maximum distance in between 
the two to six disconnects, so how far is too far before 
the installation would not meet the grouping 
requirement?
[Keith Lofland]

Question 55

Section 230.72 indicates the two to six service 
disconnects permitted in Section 230.71 must be 
grouped. There is no maximum distance in between 
the two to six disconnects, so how far is too far before 
the installation would not meet the grouping 
requirement?
[Keith Lofland]

Question 55

Answer: Yes, No, Maybe?

Who will determine what “grouped” means?  The AHJ

Code Reference: 230.72(A)

Question 55 Answer:
Keith Lofland
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362



Intro to 2020 NEC Updates

Article 242 Overvoltage Protection – All dwelling unit 
service must have a type 1 or type 2 surge protection device.  
Consolidated Articles 280 and 285.

Article 311 Medium Voltage Conductors and Cable – type 
MV consolidated from articles 310 and 328

Article 337 Type “P” Cable (Hazardous locations and Harsh 
Environments like offshore oil drilling rigs)

Article 805 General Requirements for Communications 
Systems – consolidated articles
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Introduction

Changes to the 2020 edition are highlighted with gray shading 
and delta symbols.  New figures or paragraphs are denoted 
with an N in the margin. 

Where one or more complete paragraphs have been deleted, 
the deletion is indicated by a bullet (•) between the 
paragraphs that remain.
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ARTICLE 100 - Definitions

Definitions used in 2 or more Articles were 
divided into three parts

Part 1 General

Part 2 Over 1000 Volts

Part 3 Hazardous (Classified) Locations.
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ARTICLE 100 - Definitions

Fault Current.

The current delivered at a point on the 
system during a short-circuit condition. 
(CMP-10)

Fault Current, Available (Available Fault 
Current).

The largest amount of current capable of 
being delivered at a point on the system 
during a short-circuit condition. (CMP-10)
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Article 110.14 Requirements
for Electrical Installations

110.14 Electrical Connections

(D) Terminal Connection Torque. Tightening torque values 
for terminal connections shall be as indicated on equipment 
or installation instructions provided by the manufacturer.  An 
approved means shall be used to achieve the indicated 
torque value.

New Informational Notes:

Approved means include torque tools such as shear bolts or 
break-away style devices.

See Annex I or UL Standard 486A-486B Wire Connectors

NFPA 70B Electrical Equipment Maintenance
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Article 110.22 Identification of 
Disconnecting Means.

110.22 Identification of Disconnecting 
Means.

(A) General. Each disconnecting means 
shall be legibly marked to indicate its 
purpose unless located and arranged so 
the purpose is evident.  In other than one-
or two-family dwellings, the marking shall 
include the identification of the circuit 
source that supplies the disconnecting 
means. The marking shall be of sufficient 
durability to withstand the environment 
involved. 
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ARTICLE 110.24 Available Fault Current

110.24 Available Fault Current.

(A) Field Marking.  Service equipment at other than 
dwelling units shall be legibly marked in the field with 
the maximum available fault current.  The field 
marking(s) shall include the date the fault current 
calculation was performed and be of sufficient durability 
to withstand the environment involved.  The calculation 
shall be documented and made available to those 
authorized to design, install, inspect, maintain, or 
operate the system.

New Informational 

Notes Reference 

NFPA 70E-2018 and 

Obtaining the 

Available Fault 

Current from the 

Electric Utilities 369



ARTICLE 110.26 Spaces About Electrical 
Equipment

110.26 Spaces About Electrical Equipment.

(A) (3) Height of Working Space. The work space 
shall be clear and extend from the grade, floor, or 
platform to a height of 2.0 m (6 1/2') or the 
height of the equipment, whichever is greater. 
Within the height, other equipment or support 
structures, such as concrete pads, associated with 
the electrical installation and is located above or 
below the electrical equipment shall be permitted 
to extend not more than 150 mm (6 in.) beyond 
the front of the electrical equipment.
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ARTICLE 110.26 Spaces About Electrical 
Equipment

110.26(C) Entrance to Working Space 

(2) Large Equipment. For large equipment 
that contains overcurrent devices, switching 
devices, or control devices, there shall be 
one entrance to and egress from the 
required working space not less than 610 
mm (24 in.) wide and 2.0 m (6 1/2 ft) high at 
each end of the working space. This 
requirement shall apply to either of the 
following conditions: 
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ARTICLE 110.26 Spaces About Electrical 
Equipment

110.26(C) Entrance to Working Space 

(1) For equipment rated 1200 amperes or 
more and over 1.8 m (6 ft) wide.

(2) For service disconnecting means 
installed in accordance with 230.71 where 
the combined ampere rating is 1200 
amperes or more and over 1.8 m (6 ft) 
wide.

373



ARTICLE 110.26 Spaces About Electrical 
Equipment

110.26(C) Entrance to Working Space 

Open equipment doors shall not impede the entry to or 
egress from the working space.
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Article 210.5 Identification for Branch 
Circuits

(C) Identification of Ungrounded Conductors 

(1) Branch Circuits Supplied from More Than One 
Nominal Voltage System. Where the premises wiring 
system has branch circuits supplied from more than one 
nominal voltage system, each ungrounded conductor of 
a branch circuit shall be identified by phase and by
system voltage class at all termination, connection, and 
splice points in compliance with 210.5(C)(1)(a) and (b).  
Different systems within the same premises that have 
the same system voltage class shall be permitted to use 
the same identification.
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Article 220.11 Floor Area

220.11 Floor Area.  The floor area for 
each floor shall be calculated from the 
outside dimensions of the building, 
dwelling unit, or other area involved. For 
dwelling units, the calculated floor area 
shall not include open porches, garages, 
or unused or unfinished spaces not 
adaptable for future use.
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Article 220.12 Lighting Load for Non-

Dwelling Occupancies
220.12 Lighting Load for Non-
Dwelling Occupancies. (A) General. A 
unit load of not less than that 
specified in Table 220.12 for non-
dwelling occupancies and the floor 
area determined in 220.11 shall be 
used to calculate the minimum 
lighting load.   Motors rated less than 
1/8 HP and connected to a lighting 
circuit shall be considered general 
lighting load.  (Exhaust Fans, etc)

Table 220.12 General Lighting Loads by Non-
Dwelling Occupancy

Type of Occupancy

Unit Load

Volt-amperes/
m2

Volt-amperes/
ft2

Automotive facility 16 1.5

Convention center 15 1.4

Courthouse 15 1.4

Dormitory 16 1.5

Exercise center 15 1.4

Fire station 14 1.3

Gymnasium
a

18 1.7

Health care clinic 17 1.6

Hospital 17 1.6
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Article 220.12 Lighting Load for Non-

Dwelling Occupancies

Table 220.12 General Lighting Loads 
by Non-Dwelling Occupancy

Type of 
Occupancy

Unit Load

Volt-
amperes/

m2

Volt-
amperes/

ft2

Automotive 
facility

16 1.5

Convention 
center

15 1.4

Courthouse 15 1.4

Dormitory 16 1.5

Exercise center 15 1.4

Fire station 14 1.3

Gymnasium
a

18 1.7

Health care clinic 17 1.6

Hospital 17 1.6

Hotels and motels, 
including apartment 
houses without 
provisions for cooking 
by tenants

b

18 1.7

Library 16 1.5

Manufacturing facility
c

24 2.2

Motion picture theater 17 1.6

Museum 17 1.6

Office
d

14 1.3

Parking garage
e

3 0.3

Penitentiary 13 1.2

Performing arts theater 16 1.5

Police station 14 1.3

Post office 17 1.6

Religious facility 24 2.2

Restaurant
f

16 1.5

Retail
g,h

20 1.9

School/university 33 3

Sports arena 33 3

Town hall 15 1.4

Transportation 13 1.2

Warehouse 13 1.2

Workshop 18 1.7

ªArmories & 

Auditoriums = gyms

ᵇLodge rooms = hotels 

/ motels

ᶜIndustrial Comm. = 

manufacturing
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Article 220.12 Lighting Load for Non-

Dwelling Occupancies
220.12 Lighting Load for Non-
Dwelling Occupancies.

(B) Energy Code. Where the building 
is designed and constructed to 
comply with an energy code adopted 
by the local authority, the lighting 
load shall be permitted to be 
calculated using the unit values 
specified in the energy code where 
the following conditions are met:
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Article 220.12 Lighting Load for Non-

Dwelling Occupancies

220.12 Lighting Load for Non-Dwelling Occupancies. (A) General. 

(1) A power monitoring system is installed that will provide continuous 
information regarding the total general lighting load of the building.

(2) The power monitoring system will be set with alarm values to alert 
the building owner or manager if the lighting load exceeds the values 
set by the energy code.  Automatic means to take action to reduce the 
connected load shall be permitted.

(3) The demand factors specified in 220.42 are not applied to the 
general lighting load.

(4) A continuous load multiplier of 125 percent shall be applied.
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Article 230 Services

230.46 Spliced and tapped Conductors.

Service-entrance conductors shall be permitted to be 
spliced or tapped in accordance with 110.14, 300.5(E), 
300.13, and 300.15. Power distribution blocks, pressure 
connectors, and devices for splices and taps shall be listed.  
Power distribution blocks installed on service conductors 
shall be marked “suitable for use on the line side of the 
service equipment” or equivalent.

Effective January 1, 2023, pressure connectors and devices 
for splices and taps installed on service conductors shall be 
marked “suitable for use on the line side of service 
equipment” or equivalent. 381



Article 230 Services

230.62 Service Equipment — Enclosed or 
Guarded.

230.62(C) Barriers.

Barriers shall be placed in service equipment such 
that no uninsulated, ungrounded service busbar or 
service terminal is exposed to inadvertent contact 
by persons or maintenance equipment while 
servicing load terminations.
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Article 230 Services

230.66 Marking.

(A) General. Service equipment rated at 1000 volts 
or less shall be marked to identify it as being 
suitable for use as service equipment. All service 
equipment shall be listed or field evaluated.

(B) Meter Sockets. Meter sockets shall not be 
considered service equipment but shall be listed 
and rated for the voltage and current rating of the 
service.

Exception: Meter sockets supplied by and under the 
exclusive control of an electric utility shall not be 
required to be listed.
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Article 230 Services

230.67 Surge Protection.

(A) Surge-Protective Device.

All services supplying dwelling units shall be 
provided with a surge-protective device (SPD).

(B) Location.

The SPD shall be an integral part of the service 
equipment or shall be located immediately adjacent 
thereto.

Exception: The SPD shall not be required to be 
located in the service equipment as required in (B) if 
located at each next level distribution equipment 
downstream toward the load. 384



Article 230 Services

230.67 Surge Protection.

(C) Type.

The SPD shall be a Type 1 or Type 2 SPD.

(D) Replacement.

Where service equipment is replaced, all of the 
requirements of this section shall apply.
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Article 230 Services

230.71(B) Two to Six Service Disconnecting 
Means.

Two to six service disconnects shall be 
permitted for each service permitted by 230.2 or 
for each set of service-entrance conductors 
permitted by 230.40, Exception No. 1, 3, 4, or 5. 
The two to six service disconnecting means shall be 
permitted to consist of a combination of any of the 
following:

(1) Separate enclosures with a main service 
disconnecting means in each enclosure

(2) Panelboards with a main service disconnecting 
means in each panelboard enclosure
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Article 230 Services

230.71(B) Two to Six Service 
Disconnecting Means.

(3) Switchboard(s) where there is only 
one service disconnect in each 
separate vertical section where there 
are barriers separating each vertical 
section

(4) Service disconnects in switchgear 
or metering centers where each 
disconnect is located in a separate 
compartment
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Article 230 Services

230.85 Emergency Disconnects.

For one- and two-family dwelling 
units, all service conductors shall 
terminate in disconnecting means 
having a short-circuit current 
rating equal to or greater than 
the available fault current, 
installed in a readily accessible 
outdoor location. If more than 
one disconnect is provided, they 
shall be grouped. Each disconnect 
shall be one of the following: 388



Article 230 Services

230.85 Emergency Disconnects.

(1) Service disconnects marked as follows:
EMERGENCY DISCONNECT,
SERVICE DISCONNECT

(2) Meter disconnects installed per 230.82(3) 
(Adequate Short Circuit Current Rating) and 
marked as follows:

EMERGENCY DISCONNECT,
METER DISCONNECT,
NOT SERVICE EQUIPMENT 389



Article 230 Services

230.85 Emergency Disconnects.

(3) Other listed disconnect switches or circuit breakers 
on the supply side of each service disconnect that are 
suitable for use as service equipment and marked as 
follows:

EMERGENCY DISCONNECT,
NOT SERVICE EQUIPMENT

Markings shall comply with 110.21(B).
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Article 250
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Article 250
Grounding and Bonding

Ungrounded Systems

250.4(B)(4) Path for Fault Current.

Electrical equipment, wiring, and other electrically 
conductive material likely to become energized 
shall be installed in a manner that creates a low-
impedance circuit from any point on the wiring 
system to the electrical supply source to facilitate 
the operation of overcurrent devices should a 
second ground fault from a different phase occur 
on the wiring system. The earth shall not be 
considered as an effective fault-current path.
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Article 250
Grounding and Bonding

250.8 Connection of Grounding and Bonding Equipment.

(A) Permitted Methods. Equipment grounding conductors, grounding 
electrode conductors, and bonding jumpers shall be connected by one or more 
of the following means:

(1) Listed pressure connectors

(2) Terminal bars

(3) Pressure connectors listed as grounding and bonding equipment

(4) Exothermic welding process

(5) Machine screw-type fasteners that engage not less than two threads or are 
secured with a nut

(6) Thread-forming machine screws that engage not less than two threads in 
the enclosure

(7) Connections that are part of a listed assembly

(8) Other listed means
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Article 250
Grounding and Bonding

250.24(A)(1) General.

The grounding electrode conductor 
connection shall be made at any 
accessible point from the load end of 
the overhead service conductors, 
service drop, underground service 
conductors, or service lateral to, 
including the terminal or bus to which 
the grounded service conductor is 
connected at the service 
disconnecting means.
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Article 250
Grounding and Bonding

250.24(A)(2) Outdoor Transformer.

Where the transformer supplying the service 
is located outside the building, at least one 
additional grounding connection shall be 
made from the grounded service conductor 
to a grounding electrode, either at the 
transformer or elsewhere outside the 
building.

Exception: The additional grounding 
electrode conductor connection shall not be 
made on high-impedance grounded neutral 
systems. The system shall meet the 
requirements of 250.36.
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Article 250
Grounding and Bonding

250.24(A)(4) Main Bonding Jumper 
as Wire or Busbar.

Where the main bonding jumper 
specified in 250.28 is a wire or busbar
and is installed from the grounded 
conductor terminal bar or bus to the 
equipment grounding terminal bar or 
bus in the service equipment, the 
grounding electrode conductor shall 
be permitted to be connected to the 
equipment grounding terminal, bar, 
or bus to which the main bonding 
jumper is connected.
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Article 250
Grounding and Bonding

250.24(B) Main Bonding Jumper.

For a grounded system, an unspliced main bonding 
jumper shall be used to connect the equipment 
grounding conductor(s) and the service-disconnect 
enclosure to the grounded conductor within the 
enclosure for each service disconnect in 
accordance with 250.28.

Exception No. 1: Where more than one service 
disconnecting means is located in an assembly 
listed for use as service equipment, an unspliced
main bonding jumper shall bond the grounded 
conductor(s) to the assembly enclosure.
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Article 250
Grounding and Bonding

250.24(C) Grounded Conductor Brought to Service 
Equipment.

Where an ac system operating at 1000 volts or less 
is grounded at any point, the grounded 
conductor(s) shall be routed with the ungrounded 
conductors to each service disconnecting means 
and shall be connected to each disconnecting 
means grounded conductor(s) terminal or bus. A 
main bonding jumper shall connect the grounded 
conductor(s) to each service disconnecting means 
enclosure. The grounded conductor(s) shall be 
installed in accordance with 250.24(C)(1) 
through (C)(4).
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Article 250
Grounding and Bonding

250.24(C)(1) Sizing for a 
Single Raceway or Cable.

The grounded conductor 
shall not be smaller than 
specified in Table 
250.102(C)(1).
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Article 250
Grounding and Bonding

250.24(C)(2) Parallel Conductors in Two or More 
Raceways or Cables.

If the ungrounded service-entrance conductors are 
installed in parallel in two or more raceways or cables, 
the grounded conductor shall also be installed in 
parallel. The size of the grounded conductor in each 
raceway or cable shall be based on the total circular mil 
area of the parallel ungrounded conductors in the 
raceway or cable, as indicated in 250.24(C)(1), but not 
smaller than 1/0 AWG.

Informational Note: See 310.10(G)for grounded 
conductors connected in parallel. 400



Article 250
Grounding and Bonding

250.24(D) Grounding Electrode 
Conductor.

A grounding electrode conductor shall 
be used to connect the equipment 
grounding conductors, the service-
equipment enclosures, and, where 
the system is grounded, the grounded 
service conductor to the grounding 
electrode(s) required by Part III of this 
article. This conductor shall be sized 
in accordance with 250.66.
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Article 250
Grounding and Bonding

250.24(E) Ungrounded System Grounding 
Connections.

A premises wiring system that is supplied by an ac 
service that is ungrounded shall have, at each service, 
a grounding electrode conductor connected to the 
grounding electrode(s) required by Part III of this 
article. The grounding electrode conductor shall be 
connected to a metal enclosure of the service 
conductors at any accessible point from the load end 
of the overhead service conductors, service drop, 
underground service conductors, or service lateral to 
the service disconnecting means.
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Article 250
Grounding and Bonding

250.25 Grounding Systems Permitted to Be 
Connected on the Supply Side of the 
Disconnect.

The grounding of systems connected on the 
supply side of the service disconnect, as 
permitted in 230.82, that are in enclosures 
separate from the service equipment 
enclosure shall comply with 250.25(A) or (B).

(1) Cable Limiters

(2) Meters Sockets

(3) Meters and Meter 
Disconnects “Not 
Service Equipment”

(4) Instrument Transformers

(5) Load Management 
Devices

(6) Solar Photovoltaic

(7) Control Power to CB

(8) GFP and SPD Devices

(9) Listed Comm Equip

(10) Emergency 
Disconnects

(11) Meter Mounted 
Transfer Switches
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Article 250
Grounding and Bonding

250.25(A) Grounded System.

If the utility supply system is grounded, the 
grounding of systems permitted to be 
connected on the supply side of the service 
disconnect and are installed in one or more 
separate enclosures from the service 
equipment enclosure shall comply with the 
requirements of 250.24(A) through (D).

(A) System Grounding 
Connections

(B) Main Bonding 
Jumper

(C) Grounded Conductor 
Brought to Service 
Equipment

(D) Grounding Electrode 
Conductor
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Article 250
Grounding and Bonding

250.25(B) Ungrounded Systems.

If the utility supply system is ungrounded, the 
grounding of systems permitted to be 
connected on the supply side of the service 
disconnect and are installed in one or more 
separate enclosures from the service 
equipment enclosure shall comply with the 
requirements of 250.24(E).(E) Grounding Electrode Connection to metal 

Enclosure
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Article 250
Grounding and Bonding

250.28(D)(2) Main Bonding Jumper 
for Service with More Than One 
Enclosure.

If a service consists of more than a 
single enclosure as permitted 
in 230.71(B), the main bonding 
jumper for each enclosure shall be 
sized in accordance 
with 250.28(D)(1) based on the 
largest ungrounded service 
conductor serving that enclosure.
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Article 250
Grounding and Bonding

250.30 Grounding Separately Derived Alternating-Current 
Systems. (A) Grounded Systems.

(1) System Bonding Jumper. An unspliced system bonding jumper 
shall comply with 250.28(A) through (D). This connection shall be 
made at any single point on the separately derived system from 
the source to the first system disconnecting means or overcurrent 
device, or it shall be made at the source of a separately derived 
system that has no disconnecting means or overcurrent devices, 
in accordance with 250.30(A)(1)(a) or (A)(1)(b). The system 
bonding jumper shall remain within the enclosure where it 
originates. If the source is located outside the building or 
structure supplied, a system bonding jumper shall be installed at 
the grounding electrode connection in compliance with 
250.30(C).
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Article 250
Grounding and Bonding
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Article 250
Grounding and Bonding

250.30(A) Grounding Separately Derived Alternating- Current 
Systems.

(2) Supply-Side Bonding Jumper. If the source of a separately 
derived system and the first disconnecting means are located in 
separate enclosures, a supply-side bonding jumper shall be 
installed with the circuit conductors from the source enclosure to 
the first disconnecting means. A supply-side bonding jumper shall 
not be required to be larger than the derived ungrounded 
conductors. The supply-side bonding jumper shall be permitted to 
be of nonflexible metal raceway type or of the wire or bus type as 
follows:

(a) A supply-side bonding jumper of the wire type shall comply 
with 250.102(C), based on the size of the derived ungrounded 
conductors.
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Article 250
Grounding and Bonding

250.30(A) Grounding Separately Derived Alternating- Current 
Systems.

(2) Supply-Side Bonding Jumper. (Cont.) 

(b) A supply-side bonding jumper of the bus type shall have a 
cross-sectional area not smaller than a supply-side bonding 
jumper of the wire type as determined in 250.102(C).
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Article 250
Grounding and Bonding

250.30(A) Grounding Separately Derived Alternating- Current 
Systems.

(3) Grounded Conductor. If a grounded conductor is installed and 
the system bonding jumper connection is not located at the source, 
250.30(A)(3)(a) through (A)(3)(d) shall apply.

(a) Sizing for a Single Raceway. The grounded conductor shall not be 
smaller than specified in Table 250.102(C)(1).

(b) Parallel Conductors in Two or More Raceways. If the ungrounded 
conductors are installed in parallel in two or more raceways, the 
grounded conductor shall also be installed in parallel. The size of the 
grounded conductor in each raceway shall be based on the total 
circular mil area of the parallel derived ungrounded conductors in 
the raceway as indicated in 250.30(A)(3)(a), but not smaller than 1/0 
AWG.
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Article 250
Grounding and Bonding
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Article 250
Grounding and Bonding

250.102 Bonding Conductors and 
Jumpers.

(C) Size — Supply-Side Bonding 
Jumper.

(1) Size for Supply Conductors in a 
Single Raceway or Cable. The supply-
side bonding jumper shall not be 
smaller than specified in Table 
250.102(C)(1).
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Article 250
Grounding and Bonding

1. If the ungrounded supply conductors are larger than 1100 kcmil copper or 1750 kcmil aluminum, the 
grounded conductor or bonding jumper shall have an area not less than 12 1⁄2 percent of the area of the 
largest ungrounded supply conductor or equivalent area for parallel supply conductors. The grounded 
conductor or bonding jumper shall not be required to be larger than the largest ungrounded conductor or set of 
ungrounded conductors.

2. If the ungrounded supply conductors and the bonding jumper are of different materials (copper, aluminum, 
or copper-clad aluminum), the minimum size of the grounded conductor or bonding jumper shall be based on 
the assumed use of ungrounded supply conductors of the same material as the grounded conductor or bonding 
jumper and will have an ampacity equivalent to that of the installed ungrounded supply conductors.

3. If multiple sets of service-entrance conductors are used as permitted in 230.40, Exception No. 2, or if multiple 
sets of ungrounded supply conductors are installed for a separately derived system, the equivalent size of the 
largest ungrounded supply conductor(s) shall be determined by the largest sum of the areas of the 
corresponding conductors of each set.

4. If there are no service-entrance conductors, the supply conductor size shall be determined by the equivalent 
size of the largest service entrance conductor required for the load to be served.

*For the purposes of this table, the term bonding jumper refers to main bonding jumpers, system bonding 
jumpers, and supply-side bonding jumpers.
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Article 250
Grounding and Bonding

250.32 Buildings or Structures Supplied by a Feeder(s) or Branch 
Circuit(s).

(A) Grounding Electrode. Building(s) or structure(s) supplied by 
feeder(s) or branch circuit(s) shall have a grounding electrode or 
grounding electrode system installed in accordance with Part III 
of Article 250. The grounding electrode conductor(s) shall be 
connected in accordance with 250.32(B) or (C). Where there is 
no existing grounding electrode, the grounding electrode(s) 
required in 250.50 shall be installed.

Exception: A grounding electrode shall not be required where only a 
single branch circuit, including a multiwire branch circuit, supplies the 
building or structure and the branch circuit includes an equipment 
grounding conductor for grounding the normally non–current-
carrying metal parts of equipment.
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Article 250
Grounding and Bonding

250.32 Buildings or Structures Supplied by a Feeder(s) or Branch 
Circuit(s).

(B) Grounded Systems.

(1) Supplied by a Feeder or Branch Circuit. An equipment 
grounding conductor, as described in 250.118, shall be run with 
the supply conductors and be connected to the building or 
structure disconnecting means and to the grounding electrode(s). 
The equipment grounding conductor shall be used for grounding 
or bonding of equipment, structures, or frames required to be 
grounded or bonded. The equipment grounding conductor shall 
be sized in accordance with 250.122. Any installed grounded 
conductor shall not be connected to the equipment grounding 
conductor or to the grounding electrode(s).
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Article 250
Grounding and Bonding
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Grounding Electrode System
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Article 250
Grounding and Bonding

250.50 Grounding Electrode System.

All grounding electrodes as described in 250.52(A)(1) 
through (A)(7) that are present at each building or structure 
served shall be bonded together to form the grounding 
electrode system.  Where none of these grounding 
electrodes exist, one or more of the grounding electrodes 
specified in 250.52(A)(4) though (A)(8) shall be installed and 
used.

Exception: Concrete-encased electrodes of existing buildings 
or structures shall not be required to be part of the 
grounding electrode system where the steel reinforcing bars 
or rods are not accessible for use without disturbing the 
concrete.
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Article 250
Grounding and Bonding

250.52 Grounding Electrodes.

(A) Electrodes Permitted for Grounding:

(1) Metal Underground Water Pipe.

(2) Metal In-Ground Support Structure. (in 10’ of 
earth – w/ or w/out concrete)

(3) Concrete-Encased Electrode. (in 20’ of earth 
with ½” min rebar)

(4) Ground Ring. (2 AWG Min, 20’ min)

(5) Rod and Pipe Electrodes. (8’ min x 5/8” rod 
diameter min – stainless or copper coated)

(6) Other Listed Electrodes

(7) Plate Electrodes. (2 ft2 min, ¼” thick)

(8) Other Local Metal Underground Systems or 
Structures.

If (1) through (7) exist, you must use, 
otherwise install one or more of (4) 
through (8).
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Article 250
Grounding and Bonding

250.52 Grounding Electrodes.

(B) Not Permitted for Use as 
Grounding Electrodes. The following 
systems and materials shall not be 
used as grounding electrodes:

(1) Metal underground gas piping 
systems

(2) Aluminum

(3) The structures and structural 
reinforcing steel described in 
680.26(B)(1) and (B)(2)
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Article 250
Grounding and Bonding

250.66 Size of Alternating-Current 
Grounding Electrode Conductor. The 
size of the grounding electrode 
conductor at the service, at each 
building or structure where supplied 
by a feeder(s) or branch circuit(s), or 
at a separately derived system of a 
grounded or ungrounded ac system 
shall not be less than given in Table 
250.66, except as permitted in 
250.66(A) through (C).
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(A) Rod, Pipe, and Plate Electrodes. Rod, pipe, and 
plate electrodes shall meet the requirements of 
250.53(A)(1) through (A)(3).

(1) Below Permanent Moisture Level. If 
practicable, rod, pipe, and plate electrodes shall be 
embedded below permanent moisture level. Rod, 
pipe, and plate electrodes shall be free from 
nonconductive coatings such as paint or enamel.
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(2) Supplemental Electrode Required. A single rod, pipe, or plate 
electrode shall be supplemented by an additional electrode of a 
type specified in 250.52(A)(2) through (A)(8). The supplemental 
electrode shall be permitted to be bonded to one of the following:

(1) Rod, pipe, or plate electrode

(2) Grounding electrode conductor

(3) Grounded service-entrance conductor

(4) Nonflexible grounded service raceway

(5) Any grounded service enclosure

Exception: If a single rod, pipe, or plate grounding electrode has a 
resistance to earth of 25 ohms or less, the supplemental electrode 
shall not be required.
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(3) Supplemental Electrode. If multiple rod, pipe, 
or plate electrodes are installed to meet the 
requirements of this section, they shall not be less 
than 1.8 m (6 ft) apart.
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(D) Metal Underground Water Pipe. If used as a 
grounding electrode, metal underground water 
pipe shall meet the requirements of 250.53(D)(1) 
and (D)(2).

(1) Continuity. Continuity of the grounding path or 
the bonding connection to interior piping shall not 
rely on water meters or filtering devices and 
similar equipment.
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(2) Supplemental Electrode Required. A metal underground water pipe 
shall be supplemented by an additional electrode of a type specified in 
250.52(A)(2) through (A)(8). If the supplemental electrode is of the rod, 
pipe, or plate type, it shall comply with 250.53(A). The supplemental 
electrode shall be bonded to one of the following:

(1) Grounding electrode conductor

(2) Grounded service-entrance conductor

(3) Nonflexible grounded service raceway

(4) Any grounded service enclosure

(5) As provided by 250.32(B)

Exception: The supplemental electrode shall be permitted to be bonded 
to the interior metal water piping at any convenient point as specified in 
250.68(C)(1), Exception.
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Article 250
Grounding and Bonding

250.53(C) Bonding Jumper.

The bonding jumper(s) used to connect the 
grounding electrodes together to form the 
grounding electrode system shall be installed in 
accordance with 250.64(A), (B), and (E), shall be 
sized in accordance with 250.66, and shall be 
connected in the manner specified 
in 250.70. Rebar shall not be used as a conductor 
to interconnect the electrodes of grounding 
electrode systems.
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(E) Supplemental Electrode Bonding Connection Size. 
Where the supplemental electrode is a rod, pipe, or plate 
electrode, that portion of the bonding jumper that is the sole 
connection to the supplemental grounding electrode shall 
not be required to be larger than 6 AWG copper wire or 4 
AWG aluminum wire.

6 AWG copper 

max
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Article 250
Grounding and Bonding

250.53 Grounding Electrode System Installation.

(G) Rod and Pipe Electrodes. The electrode shall be installed such 
that at least 2.44 m (8 ft) of length is in contact with the soil. It 
shall be driven to a depth of not less than 2.44 m (8 ft) except 
that, where rock bottom is encountered, the electrode shall be 
driven at an oblique angle not to exceed 45 degrees from the 
vertical or, where rock bottom is encountered at an angle up to 
45 degrees, the electrode shall be permitted to be buried in a 
trench that is at least 750 mm (30 in.) deep. The upper end of the 
electrode shall be flush with or below ground level unless the 
aboveground end and the grounding electrode conductor 
attachment are protected against physical damage as specified in 
250.10.
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Article 250
Grounding and Bonding

250.54 Auxiliary Grounding Electrodes. One or 
more grounding electrodes shall be permitted to 
be connected to the equipment grounding 
conductors specified in 250.118 and shall not be 
required to comply with the electrode bonding 
requirements of 250.50 or 250.53(C) or the 
resistance requirements of 250.53(A)(2) 
Exception, but the earth shall not be used as an 
effective ground-fault current path as specified 
in 250.4(A)(5) and 250.4(B)(4).
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Article 250
Grounding and Bonding

250.64 Grounding Electrode Conductor Installation.

(B) Securing and Protection Against Physical Damage. Where 
exposed, a grounding electrode conductor or its enclosure shall 
be securely fastened to the surface on which it is carried. 
Grounding electrode conductors shall be permitted to be installed 
on or through framing members.

(1) Not Exposed to Physical Damage. A 6 AWG or larger copper or 
aluminum grounding electrode conductor not exposed to physical 
damage shall be permitted to be run along the surface of the 
building construction without metal covering or protection.
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Article 250
Grounding and Bonding

250.64 Grounding Electrode Conductor Installation.

(2) Exposed to Physical Damage. A 6 AWG or larger copper or 
aluminum grounding electrode conductor exposed to physical 
damage shall be protected in rigid metal conduit (RMC), 
intermediate metal conduit (IMC), rigid polyvinyl chloride conduit 
(PVC), reinforced thermosetting resin conduit Type XW (RTRC-
XW), electrical metallic tubing (EMT), or cable armor.
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Article 250
Grounding and Bonding

250.64 Grounding Electrode Conductor Installation.

(3) Smaller Than 6 AWG. Grounding electrode conductors smaller 
than 6 AWG shall be protected in RMC, IMC, PVC, RTRC-XW, EMT, 
or cable armor.
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Article 250
Grounding and Bonding

250.64 Grounding Electrode Conductor Installation

(C) Continuous. Except as provided in 250.30(A)(5) and (A)(6), 250.30(B)(1), and 
250.68(C), grounding electrode conductor(s) shall be installed in one continuous 
length without a splice or joint. If necessary, splices or connections shall be 
made as permitted in (1) through (4):

(1) Splicing of the wire-type grounding electrode conductor shall be permitted 
only by irreversible compression-type connectors listed as grounding and 
bonding equipment or by the exothermic welding process.

(2) Sections of busbars shall be permitted to be connected together to form a 
grounding electrode conductor.

(3) Bolted, riveted, or welded connections of structural metal frames of 
buildings or structures.

(4) Threaded, welded, brazed, soldered or bolted-flange connections of metal 
water piping.
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Article 250
Grounding and Bonding

250.66 Size of Alternating-Current 
Grounding Electrode Conductor. The 
size of the grounding electrode 
conductor at the service, at each 
building or structure where supplied 
by a feeder(s) or branch circuit(s), or 
at a separately derived system of a 
grounded or ungrounded ac system 
shall not be less than given in Table 
250.66, except as permitted in 
250.66(A) through (C).
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Article 250
Grounding and Bonding

250.66 (A) Connections to a Rod, Pipe, or Plate 
Electrode(s).

(A) Connections to a Rod, Pipe, or Plate Electrode(s). If the 
grounding electrode conductor or bonding jumper 
connected to a single or multiple rod, pipe, or plate 
electrode(s), or any combination thereof, as described in 
250.52(A)(5) or (A)(7), does not extend on to other types of 
electrodes that require a larger size conductor, the 
grounding electrode conductor shall not be required to be 
larger than 6 AWG copper wire or 4 AWG

Be careful of physical protection of #6 AWG grounding 
electrode conductor requirements in NEC 250.64(B) 437



Article 250
Grounding and Bonding

250.68(C) Grounding Electrode Conductor Connections. Grounding electrode 
conductors and bonding jumpers shall be permitted to be connected at the 
following locations and used to extend the connection to an electrode(s):

(1) Interior metal water piping that is electrically continuous with a metal 
underground water pipe electrode and is located not more than 1.52 m (5 ft) 
from the point of entrance to the building shall be permitted to extend the 
connection to an electrode(s). Interior metal water piping located more than 
1.52 m (5 ft) from the point of entrance to the building shall not be used as a 
conductor to interconnect electrodes of the grounding electrode system.

Exception: In industrial, comm, & inst. buildings, if conditions of maintenance and 
supervision ensure that only qualified persons service the installation, interior 
metal water piping located more than 1.52 m (5 ft) from the point of entrance to 
the building shall be permitted.
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Article 250
Grounding and Bonding

250.68(C) Grounding Electrode Conductor Connections.

(2) The metal structural frame of a building shall be permitted to be 
used as a conductor to interconnect electrodes that are part of the 
grounding electrode system, or as a grounding electrode conductor. 
Hold-down bolts securing the structural steel column that are 
connected to a concrete-encased electrode complying with 
250.52(A)(3) and is located in the support footing or foundation shall 
be permitted to connect the metal structural frame of a building or 
structure to the concrete encased grounding electrode. The hold-down 
bolts shall be connected to the concrete-encased electrode by welding, 
exothermic welding, the usual steel tie wires, or other approved means.
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Article 250
Grounding and Bonding

250.68(C) Grounding Electrode Conductor Connections.

(3) A rebar-type concrete-encased electrode installed in 
accordance with 250.52(A)(3) with an additional rebar 
section extended from its location within the concrete 
foundation or footing to an accessible location that is not 
subject to corrosion shall be permitted for connection of 
grounding electrode conductors and bonding jumpers in 
accordance with the following:
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Article 250
Grounding and Bonding

250.68(C) Grounding Electrode Conductor Connections.

a. The additional rebar section shall be continuous with 
the grounding electrode rebar or shall be connected to 
the grounding electrode rebar and connected together 
by the usual steel tie wires, exothermic welding, welding, 
or other effective means.

b. The rebar extension shall not be exposed to contact 
with the earth without corrosion protection.

c. Rebar shall not be used as a conductor to 
interconnect the electrodes of grounding electrode 
systems.
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Article 250
Grounding and Bonding

250.94 Bonding for Communication Systems. 
Communications system bonding terminations shall be 
connected in accordance with (A) or (B).

(A) The Intersystem Bonding Termination Device. An 
intersystem bonding termination (IBT) for connecting 
intersystem bonding conductors shall be provided external to 
enclosures at the service equipment or metering equipment 
enclosure and at the disconnecting means for any additional 
buildings or structures. If an IBT is used, it shall comply with 
the following:

(1) Be accessible

(2) Be a set of 

Terminals

(3) Allow opening of 

equipment

(4) Securely Fastened

(5) #6 AWG bond 

min
(6) Be Listed
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Article 250
Grounding and Bonding

250.94 Bonding for Communication Systems.

(B) Other Means. Connections to an aluminum or copper 
busbar not less than 6 mm thick × 50 mm wide (1∕4 in. thick 
× 2 in. wide) and of sufficient length to accommodate at 
least three terminations for communication systems in 
addition to other connections. The busbar shall be securely 
fastened and shall be installed in an accessible location. 
Connections shall be made by a listed connector. If 
aluminum busbars are used, the installation shall also 
comply with 250.64(A).

Exception to (A) and (B): Means for connecting intersystem 
bonding conductors are not required where communications 
systems are not likely to be used.
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Article 250
Grounding and Bonding

250.102 Grounded Conductor, Bonding 
Conductors, and Jumpers.

(A) Material. Bonding jumpers shall be of 
copper, aluminum, copper-clad aluminum, 
or other corrosion-resistant material. A 
bonding jumper shall be a wire, bus, 
screw, or similar suitable conductor.

(B) Attachment. Bonding jumpers shall be 
attached in the manner specified by the 
applicable provisions of 250.8 for circuits 
and equipment and by 250.70 for 
grounding electrodes 444



Article 250
Grounding and Bonding

250.104(D) Separately Derived Systems. Metal water piping systems 
and structural metal that is interconnected to form a building frame 
shall be bonded to separately derived systems in accordance with 
250.104(D)(1) through 250.104(D)(3).

(1) Metal Water Piping System(s). The grounded conductor of each 
separately derived system shall be bonded to the nearest available 
point of the metal water piping system(s) in the area served by each 
separately derived system. This connection shall be made at the same 
point on the separately derived system where the grounding 
electrode conductor is connected. Each bonding jumper shall be sized 
in accordance with Table 250.102(C)(1) based on the largest 
ungrounded conductor of the separately derived system.
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Article 250
Grounding and Bonding

250.104(D) Separately Derived Systems. 

(2) Structural Metal. If exposed structural metal 
that is interconnected to form the building frame 
exists in the area served by the separately derived 
system, it shall be bonded to the grounded 
conductor of each separately derived system. This 
connection shall be made at the same point on the 
separately derived system where the grounding 
electrode conductor is connected. Each bonding 
jumper shall be sized in accordance with Table 
250.102(C)(1) based on the largest ungrounded 
conductor of the separately derived system.
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Article 250
Grounding and Bonding

250.106 Lightning Protection Systems. The 
lightning protection system ground terminals shall 
be bonded to the building or structure grounding 
electrode system.
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Article 250
Grounding and Bonding

250.122 Size of Equipment Grounding Conductors.

(A) General. Copper, aluminum, or copper-clad 
aluminum equipment grounding conductors of the 
wire type shall not be smaller than shown in Table 
250.122 but shall not be required to be larger than 
the circuit conductors supplying the equipment.
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Article 250
Grounding and 

Bonding

Table 250.122 Minimum Size Equipment Grounding Conductors for 

Grounding Raceway and Equipment

Rating or Setting of

Automatic Overcurrent

Device in Circuit Ahead

of Equipment, Conduit, etc., Not 

Exceeding

(Amperes)

Size (AWG or kcmil)

Copper

Aluminum or

Copper-Clad

Aluminum*

15 14 12

20 12 10

60 10 8

100 8 6

200 6 4

300 4 2

400 3 1

500 2 1/0

600 1 2/0

800 1/0 3/0

1000 2/0 4/0

1200 3/0 250

1600 4/0 350

2000 250 400

2500 350 600

3000 400 600

4000 500 750

5000 700 1250

6000 800 1250
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Article 250
Grounding and Bonding

250.122(B) Increased in Size. Where 
ungrounded conductors are increased 
in size from the minimum size that 
has sufficient ampacity for the 
intended installation, wire-type 
equipment grounding conductors, 
where installed, shall be increased in 
size proportionately according to the 
circular mil area of the ungrounded 
conductors.
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Article 250
Grounding and Bonding

250.122 (F) Conductors in Parallel. Where conductors are 
installed in parallel in multiple raceways or cables as 
permitted in 310.10(H), the equipment grounding 
conductors, where used, shall be installed in parallel in each 
raceway or cable. Where conductors are installed in parallel 
in the same raceway, cable, or cable tray as permitted in 
310.10(H), a single equipment grounding conductor shall be 
permitted. Equipment grounding conductors installed in 
cable tray shall meet the minimum requirements of 
392.10(B)(1)(c).

Each equipment grounding conductor shall be sized in 
compliance with 250.122.
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Article 250
Grounding and Bonding

Grounding paths for ground fault at the load 
supplied by parallel conductors in two nonmetallic 
raceways, illustrating the reason for the 
requirement of 250.122(F)(1).

452



Chapter 3
Cables and Raceways

Type AC Cable
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ARTICLE 320
Armored Cable: Type AC

320.6 Listing Requirements.

Type AC cable and associated fittings shall be 
listed.
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ARTICLE 320
Armored Cable: Type AC

320.30 Securing and Supporting.

(A) General. Type AC cable shall be supported and 
secured by staples; cable ties listed and identified 
for securement and support; straps, hangers, or 
similar fittings; or other approved means designed 
and installed so as not to damage the cable.

(B) Securing. Unless otherwise permitted, Type AC 
cable shall be secured within 300 mm (12 in.) of 
every outlet box, junction box, cabinet, or fitting 
and at intervals not exceeding 1.4 m (4 1∕2 ft).
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ARTICLE 320
Armored Cable: Type AC

320.30 Securing and Supporting.

(C) Supporting. Unless otherwise permitted, Type 
AC cable shall be supported at intervals not 
exceeding 1.4 m (4 1∕2 ft).

Horizontal runs of Type AC cable installed in 
wooden or metal framing members or similar 
supporting means shall be considered supported 
where such support does not exceed 1.4 m (4 1∕2 
ft) intervals.
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ARTICLE 320
Armored Cable: Type AC

320.80(A) Thermal Insulation.

Armored cable installed in thermal insulation shall have 
conductors rated at 90°C (194°F). The ampacity of cable 
installed in these applications shall not exceed that of a 60°C 
(140°F) rated conductor. The 90°C (194°F) rating shall be 
permitted to be used for ampacity adjustment and correction 
calculations; however, the ampacity shall not exceed that of a 
60°C (140°F) rated conductor.

Where more than two Type AC cables containing two or more 
current-carrying conductors in each cable are installed in 
contact with thermal insulation, caulk, or sealing foam without 
maintaining spacing between cables, the ampacity of each 
conductor shall be adjusted in accordance with Table 
310.15(C)(1).

457



ARTICLE 320
Armored Cable: Type AC

320.108 Equipment Grounding Conductor. Type AC 
cable shall provide an adequate path for fault current 
as required by 250.4(A)(5) or (B)(4) to act as an 
equipment grounding conductor.
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Chapter 3
Cables and Raceways

Type MC Cable
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ARTICLE 330
Metal-Clad Cable: Type MC

330.10 Uses Permitted.

(A) General Uses. Type MC cable shall be permitted as 
follows:

(1) For services, feeders, and branch circuits.

(2) For power, lighting, control, and signal circuits.

(3) Indoors or outdoors.

(4) Exposed or concealed.

(5) To be direct buried where identified for such use.

(6) In cable tray where identified for such use.

(7) In any raceway.

(8) As aerial cable on a messenger.

(9) In hazardous (classified) locations where specifically 
permitted by other articles in this Code.
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ARTICLE 330
Metal-Clad Cable: Type MC

330.10 Uses Permitted.

(10) In dry locations and embedded in plaster finish on brick or 
other masonry except in damp or wet locations.

(11) In wet locations where a corrosion-resistant jacket is 
provided over the metallic covering and any of the following 
conditions are met:

a. The metallic covering is impervious to moisture.

b. A jacket resistant to moisture is provided under the metal 
covering.

c. The insulated conductors under the metallic covering are listed 
for use in wet locations.

(12) Where single-conductor cables are used, all phase conductors 
and, where used, the grounded conductor shall be grouped 
together to minimize induced voltage on the sheath. 461



ARTICLE 330
Metal-Clad Cable: Type MC

330.12 Uses Not Permitted. Type MC cable shall not 
be used under either of the following conditions:

(1) Where subject to physical damage

(2) Where exposed to any of the destructive corrosive 
conditions in (a) or (b), unless the metallic sheath or 
armor is resistant to the conditions or is protected by 
material resistant to the conditions:

a. Direct buried in the earth or embedded in concrete 
unless identified for direct burial

b. Exposed to cinder fills, strong chlorides, caustic 
alkalis, or vapors of chlorine or of hydrochloric acids
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ARTICLE 330
Metal-Clad Cable: Type MC

330.15 Exposed Work. Exposed runs 
of cable, except as provided in 
300.11(B), shall closely follow the 
surface of the building finish or of 
running boards. Exposed runs shall 
also be permitted to be installed on 
the underside of joists where 
supported at each joist and located so 
as not to be subject to physical 
damage.
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ARTICLE 330
Metal-Clad Cable: Type MC
330.30 Securing and Supporting.

(A) General. Type MC cable shall be supported and 
secured by staples, cable ties listed and identified 
for securement and support; straps, hangers, or 
similar fittings or other approved means designed 
and installed so as not to damage the cable.
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ARTICLE 330
Metal-Clad Cable: Type MC
330.30 Securing and Supporting.

(B) Securing. Unless otherwise provided, cables 
shall be secured at intervals not exceeding 1.8 m (6 
ft). Cables containing four or fewer conductors 
sized no larger than 10 AWG shall be secured 
within 300 mm (12 in.) of every box, cabinet, 
fitting, or other cable termination. In vertical 
installations, listed cables with ungrounded 
conductors 250 kcmil and larger shall be permitted 
to be secured at intervals not exceeding 3 m (10 
ft).

465



ARTICLE 330
Metal-Clad Cable: Type MC
330.30 Securing and Supporting.

(C) Supporting. Unless otherwise provided, cables 
shall be supported at intervals not exceeding 1.8-m 
(6-ft)

Horizontal runs of Type MC cable installed in 
wooden or metal framing members or similar 
supporting means shall be considered supported 
and secured where such support does not exceed 
1.8-m (6-ft) intervals.
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ARTICLE 330
Metal-Clad Cable: Type MC
330.30 Securing and Supporting.

(D) Unsupported Cables. Type MC cable shall be 
permitted to be unsupported and unsecured where the 
cable complies with any of the following:

(1) Is fished between access points through concealed 
spaces in finished buildings or structures and 
supporting is impractical; or

(2) Is not more than 1.8 m (6 ft) in length from the last 
point of cable support to the point of connection to a 
luminaire (lighting fixture) or other piece of electrical 
equipment and the cable and point of connection are 
within an accessible ceiling. For the purpose of this 
section, Type MC cable fittings shall be permitted as a 
means of cable support.
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ARTICLE 330
Metal-Clad Cable: Type MC

330.80(C) Thermal Insulation.

Where more than two Type MC cables 
containing two or more current-carrying 
conductors in each cable are installed in 
contact with thermal insulation, caulk, or 
sealing foam without maintaining 
spacing between cables, the ampacity of 
each conductor shall be adjusted in 
accordance with Table 310.15(C)(1).
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ARTICLE 330
Metal-Clad Cable: Type MC

330.130 Hazardous (Classified) 
Locations.

Where required to be marked MC-HL, 
the cable shall be listed and shall have a 
gas/vapor tight continuous corrugated 
metallic sheath, an overall jacket of 
suitable polymeric material, and a 
separate equipment grounding 
conductor.
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Chapter 3
NEW Article 337

Type P Cable
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ARTICLE 337
Type P Cable

337.1 Scope.

This article covers the use, installation, and 
construction specifications for up through 2000 volt 
Type P cable (armored and unarmored).
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ARTICLE 337
Type P Cable

337.10 Uses Permitted.

Type P cable shall be permitted to be 
used:

(1) Under engineering supervision in 
industrial installations where 
conditions of maintenance and 
supervision ensure that only qualified 
persons monitor and service the 
system.

(2) In hazardous (classified) locations 
where specifically permitted by other 
articles in this Code.
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ARTICLE 337
Type P Cable

337.12 Uses Not Permitted.

Type P cable shall not be installed or 
used:

(1) Where it will be exposed to 
physical damage

(2) Where not specifically permitted 
by other articles in the Code
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ARTICLE 337
Type P Cable

337.12 Uses Not Permitted.

337.104 Conductors.

Conductors shall be of tinned copper. Conductors shall employ 
flexible stranding. The minimum conductor size shall be 18 AWG.

337.108 Equipment Grounding Conductor.

An equipment grounding conductor complying with 250.122 shall 
be provided within the cable.

337.112 Insulation.

Insulated conductors shall be a thermoset type identified for use 
in Type P cable. All conductors shall be suitable for wet locations. 
The minimum wall thickness shall be 0.76 mm (30 mils).
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Chapter 3
Article 342

Type IMC Conduit

475



ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.10(E) Severe Physical Damage.

IMC shall be permitted to be installed where subject to 
severe physical damage.
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ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.14 Dissimilar Metals.

Where practicable, dissimilar metals in contact anywhere in the 
system shall be avoided to eliminate the possibility of galvanic 
action.

Stainless steel and aluminum fittings and enclosures shall be 
permitted to be used with galvanized steel IMC where not subject 
to severe corrosive influences.

Stainless steel IMC shall only be used with the following:

(1) Stainless steel fittings

(2) Stainless steel boxes and enclosures

(3) Steel (galvanized, painted, powder or PVC coated, and so 
forth) boxes and enclosures when not subject to severe corrosive 
influences

(4) Stainless steel, nonmetallic, or approved accessories

Galvanized

Stainless Steel
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ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.30 Securing and Supporting. IMC shall be installed as a complete 
system in accordance with 300.18 and shall be securely fastened in 
place and supported in accordance with 342.30(A) and (B).

(A) Securely Fastened. IMC shall be secured in accordance with one 
of the following:

(1) IMC shall be securely fastened within 900 mm (3 ft) of each outlet 
box, junction box, device box, cabinet, conduit body, or other conduit 
termination.

(2) Where structural members do not readily permit fastening within 
900 mm (3 ft), fastening shall be permitted to be increased to a 
distance of 1.5 m (5 ft).

(3) Where approved, conduit shall not be required to be securely 
fastened within 900 mm (3 ft) of the service head for above-the-roof 
termination of a mast.
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ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.30 Securing and Supporting.

(B) Supports. IMC shall be supported in 
accordance with one of the following:

(1) Conduit shall be supported at 
intervals not exceeding 3 m (10 ft).

(2) The distance between supports for 
straight runs of conduit shall be 
permitted in accordance with Table 
344.30(B)(2), provided the conduit is 
made up with threaded couplings and 
supports that prevent transmission of 
stresses to termination where conduit is 
deflected between supports.
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ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.30 Securing and Supporting.

(B) Supports. IMC shall be supported in accordance with 
one of the following:

(3) Exposed vertical risers from industrial machinery or fixed 
equipment shall be permitted to be supported at intervals 
not exceeding 6 m (20 ft) if the conduit is made up with 
threaded couplings, the conduit is supported and securely 
fastened at the top and bottom of the riser, and no other 
means of intermediate support is readily available.

(4) Horizontal runs of IMC supported by openings through 
framing members at intervals not exceeding 3 m (10 ft) and 
securely fastened within 900 mm (3 ft) of termination points 
shall be permitted.
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ARTICLE 342
Intermediate Metal Conduit: Type IMC

342.100 Construction. IMC shall be made of one of 
the following:

(1) Steel, with protective coatings

(2) Stainless steel
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Chapter 3
Article 352

Type PVC Conduit
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ARTICLE 352
Rigid Polyvinyl Chloride Conduit: Type PVC

358.10 Uses Permitted.

(A) Concealed. (In Walls, floors & Ceilings)

(B) In corrosive Locations

(C) In cinder fill

(D) In wet locations

(E) In dry and Damp locations

(F) Exposed PVC permitted (Physical Protection 
requires Schedule 80)

(G) Underground

(H) To support conduit bodies

(I) Permitted to contain higher rated temperature 
cables 483



ARTICLE 352
Rigid Polyvinyl Chloride Conduit: Type PVC

352.12 Uses Not Permitted. 

(A) Hazardous Locations.

(B) Support of Luminaires or other equipment

(C) Where subject to physical damage unless 
identified for such use (Schedule 80).

(D) Ambient Temperatures. Where subject to 
ambient temperatures in excess of 50°C (122°F) 
unless listed otherwise.

(E) Theaters and Similar Locations. 
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ARTICLE 352
Rigid Polyvinyl Chloride Conduit: Type PVC

352.30 Securing and Supporting.

(B) Supports. PVC conduit shall be 
supported as required in Table 352.30. 
Conduit listed for support at spacings
other than as shown in Table 352.30 
shall be permitted to be installed in 
accordance with the listing. Horizontal 
runs of PVC conduit supported by 
openings through framing members at 
intervals not exceeding those in Table 
352.30 and securely fastened within 900 
mm (3 ft) of termination points shall be 
permitted.
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Chapter 3
Article 358

Type EMT Conduit
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.10 Uses Permitted.

(A) Exposed and Concealed. The use of EMT shall 
be permitted for both exposed and concealed work 
for the following:

(1) In concrete, in direct contact with the earth or 
in areas subject to severe corrosive influences 
where installed in accordance with 358.10(B)

(2) In dry, damp, and wet locations

(3) In any hazardous (classified) location as 
permitted by other articles in this Code
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.10 Uses Permitted.

(B) Corrosive Environments.

(1) Galvanized Steel and Stainless Steel EMT, 
Elbows, and Fittings. Galvanized steel and stainless 
steel EMT, elbows, and fittings shall be permitted 
to be installed in concrete, in direct contact with 
the earth, or in areas subject to severe corrosive 
influences where protected by corrosion 
protection and approved as suitable for the 
condition.

488



ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.10 Uses Permitted.

(B) Corrosive Environments.

(2) Supplementary Protection of Aluminum EMT. 
Aluminum EMT shall be provided with approved 
supplementary corrosion protection where encased in 
concrete or in direct contact with the earth.

(C) Cinder Fill. Galvanized steel and stainless steel EMT 
shall be permitted to be installed in cinder concrete or 
cinder fill where subject to permanent moisture when 
protected on all sides by a layer of noncinder concrete 
at least 50 mm (2 in.) thick or when the tubing is 
installed at least 450 mm (18 in.) under the fill.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.10(E) Physical Damage.

Steel and stainless steel EMT shall be permitted to 
be installed where subject to physical damage.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.12 Uses Not Permitted. EMT shall not be used 
under the following conditions:

(1) Where subject to severe physical damage

(2) For the support of luminaires or other 
equipment except conduit bodies no larger than 
the largest trade size of the tubing
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.14 Dissimilar Metals. Where practicable, 
dissimilar metals in contact anywhere in the 
system shall be avoided to eliminate the possibility 
of galvanic action.

Stainless Steel and Aluminum fittings and 
enclosures shall be permitted to be used with 
galvanized steel EMT, and galvanized steel fittings 
and enclosures shall be permitted to be used with 
aluminum EMT where not subject to severe 
corrosive influences. 

492



ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.20 Size.

(A) Minimum. EMT smaller than metric designator 
16 (trade size 1∕2) shall not be used.

Exception: For enclosing the leads of motors as 
permitted in 430.245(B).

(B) Maximum. The maximum size of EMT shall be 
metric designator 103 (trade size 4).

Informational Note: See 300.1(C) for the metric 
designators and trade sizes. These are for 
identification purposes only and do not relate to 
actual dimensions.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.30(A) Securely Fastened. EMT shall be 
securely fastened in place at intervals not to 
exceed 3 m (10 ft). In addition, each EMT run 
between termination points shall be securely 
fastened within 900 mm (3 ft) of each outlet box, 
junction box, device box, cabinet, conduit body, or 
other tubing termination.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.30 (B) Supports. Horizontal runs of EMT
supported by openings through framing members 
at intervals not greater than 3 m (10 ft) and 
securely fastened within 900 mm (3 ft) of 
termination points shall be permitted.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

358.60 Grounding. EMT shall be permitted as an 
equipment grounding conductor.
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ARTICLE 358
Electrical Metallic Tubing: Type EMT

Part III. Construction Specifications

358.100 Construction. EMT shall be made of one 
of the following:

(1) Steel with protective coatings

(2) Aluminum

(3) Stainless steel
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Chapter 3
Article 366

Auxiliary Gutters
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ARTICLE 366.20
Auxiliary Gutters

366.20 Conductors Connected in 
Parallel. Where single conductor 
cables comprising each phase, 
neutral, or grounded conductor of an 
alternating-current circuit are 
connected in parallel as permitted in 
310.10(H), the conductors shall be 
installed in groups consisting of not 
more than one conductor per phase, 
neutral, or grounded conductor to 
prevent current imbalance in the 
paralleled conductors due to 
inductive reactance. 499



ARTICLE 366.20
Auxiliary Gutters

366.23(A) Sheet Metal Auxiliary Gutters.

The adjustment factors in 310.15(C)(1) shall be applied only 
where the number of current-carrying conductors, including 
neutral conductors classified as current-carrying 
under 310.15(E), exceeds 30 at any cross section of the 
sheet metal auxiliary gutter. Conductors for signaling 
circuits or controller conductors between a motor and its 
starter and used only for starting duty shall not be 
considered as current-carrying conductors. The current 
carried continuously in bare copper bars in sheet metal 
auxiliary gutters shall not exceed 1.55 amperes/mm2 (1000 
amperes/in.2) of cross section of the conductor. For 
aluminum bars, the current carried continuously shall not 
exceed 1.09 amperes/mm2 (700 amperes/in.2) of cross 
section of the conductor. 500



ARTICLE 366.20
Auxiliary Gutters

366.23(B) Nonmetallic 
Auxiliary Gutters.

The adjustment factors 
specified 
in 310.15(C)(1) shall be 
applicable to the current-
carrying conductors up to 
and including the 20 percent 
fill specified in 366.22(B).
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End of Presentation
Thank-you
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Introduction

This class is a 4-hour review course covering 
Healthcare Electrical Systems based on Article 
517. Special Wiring methods are needed in 
Healthcare facilities to ensure safety not only 
to patients undergoing treatments or 
procedures but also nursing staff working with 
sensitive instrumentation and life support 
equipment.

Information contained herein is presented with 
such copyright acknowledgement of the NFC 
and NFPA.
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History of the Code and
Currently Enforced Edition
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History of the Code

Edison invented the light bulb in 1879.

By the late 1800’s electricity and light was
showing up in mainly higher-class households.

Five independent committees (insurance, 
electrical and architectural) convene in New 
York City in 1896.

The first code edition was published in 1897 by 
these committees.
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History of the Code

The NFPA took control of publishing the NEC 
and has been sponsoring the updates since 
1911.

The 2020 edition marks the 55th edition of the 
National Electrical Code.

The NEC is published on a three-year cycle.  
The next code is the 2023.  Requests for 
changes are open for comment on the NFPA 
web site.
Closing date for comments on the 2023 NEC 
was September 10, 2020.

The projected 2023 NEC First Draft posting is 
April 2021. 511



History of the Code

Falling behind on State Adoption

While 80% of U.S. residents expect up-to-date 
safety codes, nearly one-third of U.S. states 
have skipped one or more updates in the past 
10 years and many have amended the code to 
remove safety regulations.

From NFPA:
Between 2010 and 2014 there was an average 
of 61,000 home and non-home fires each year 
due to electrical fires, claiming an average of 
432 lives and responsible for $2.014 Billion 
Dollars. 
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National Electrical Manufacturers Association (NEMA), the 
Ohio Board of Building Standards (OBBS) recently received 

Petition 20-01 from the Ohio Electrical Coalition
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So Why Update at all?
The NFPA has two arguments why every state should 
adopt the latest edition of the NEC:
First and foremost, as electrical products and 
requirements change, safety standards must keep up. 
Therefore, the most up-to-date NEC is also the safest.
Second, stakeholders will save money on their 
electrical systems when the entire nation follows the 
same rules “economic efficiency through uniformity.”
When every city has its own electrical codes, 
electricians have to spend time and effort to 
understand these rules which takes time and money.  
Also, if manufacturers can’t be sure that their 
components can be used in certain states it limits 
growth.
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Introduction

Changes to the 2020 edition are highlighted with 
gray shading and delta symbols.  New figures or 
paragraphs are denoted with an N in the margin. 

Where one or more complete paragraphs have been 
deleted, the deletion is indicated by a bullet (•) 
between the paragraphs that remain.
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Article 406
Receptacles
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ARTICLE 406
Receptacles

406.3 Receptacle Rating and Type
(E) Controlled Receptacle Marking. All 
nonlocking-type, 125-volt, 15- and 20-ampere 
receptacles that are controlled by an automatic 
control device, or that incorporate control 
features that remove power from the 
receptacle for the purpose of energy 
management or building automation, shall be 
permanently marked with the symbol shown in 
Figure 406.3(E) and the word “controlled.”

\
Figure 406.3(E) Controlled Receptacle
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ARTICLE 406
Receptacles

406.3 Receptacle Rating and Type
(E) Controlled Receptacle Marking.
For receptacles controlled by an automatic 
control device, the marking shall be located on 
the receptacle face and visible after 
installation.
In both cases where a multiple receptacle 
device is used, the required marking of the 
word “controlled” and symbol shall denote 
which contact device(s) are controlled.
Exception: The marking shall not be required 
for receptacles controlled by a wall switch that 
provide the required room lighting outlets as 
permitted by 210.70.
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ARTICLE 406
Receptacles

406.3 Receptacle Rating and Type
(F) Receptacle with USB Charger. A 125-
volt 15- or 20-ampere receptacle that 
additionally provides Class 2 power shall 
be listed and constructed such that the 
Class 2 circuitry is integral with the 
receptacle.
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ARTICLE 406
Receptacles

406.6 Receptacle Faceplates 
(Cover Plates).
(D) Receptacle Faceplate (Cover 
Plates) with Integral Night Light 
and/or USB Charger. A flush 
device cover plate that additionally 
provides a night light and/or Class 
2 output connector(s) shall be 
listed and constructed such that 
the night light and/or Class 2 
circuitry is integral with the flush 
device cover plate.
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ARTICLE 406
Receptacles

406.8 Receptacles in Damp or Wet 
Locations.
(B) Wet Locations.
(1) Receptacles of 15 and 20 
Amperes in a Wet Location.
All 15- and 20-ampere, 125- and 
250-volt nonlocking-type 
receptacles shall be listed and so 
identified as the weather resistant 
type.
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Are tamper resistant receptacles 
required in business offices of 
Hospitals, Clinics and Dental 

Offices?

1. Yes
2. No

1 2

0%0%
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ARTICLE 406
Receptacles

406.12 Tamper-Resistant Receptacles. All 15- and 20-
ampere, 125- and 250-volt nonlocking-type receptacles in 
the areas specified in 406.12(1) through (7) shall be listed 
tamper resistant receptacles.
(1) Dwelling units in all areas specified in 210.52 & 550.13
(2) Guest rooms and guest suites of hotels and motels
(3) Child care facilities
(4) Preschools and elementary education facilities
(5) Business offices, corridors, waiting rooms and the like 
in clinics, medical and dental offices and outpatient 
facilities
(6) Subset of assembly occupancies described in 518.2 to 
include places of waiting transportation, gymnasiums, 
skating rinks, and auditoriums
(7) Dormitories
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ARTICLE 406
Receptacles

406.12 Tamper-Resistant Receptacles (Con’t).
Exception to (1), (2), (3), (4), (5), (6), and (7): 
Receptacles in the following locations shall not be 
required to be tamper resistant:
(1) Receptacles located more than 1.7 m (5 1∕2 ft) 
above the floor
(2) Receptacles that are part of a luminaire or 
appliance
(3) A single receptacle or a duplex receptacle for two 
appliances located within the dedicated space for 
each appliance that, in normal use, is not easily moved 
from one place to another and that is cord-and-plug-
connected in accordance with 400.10(A)(6), (A)(7), or 
(A)(8)
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ARTICLE 406
Receptacles

Tamper-Resistant vs. Tamper-Proof Receptacles

Tamper-
Proof 

Receptacles 
are not 

required!
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
Most electrical equipment is rated in volt-
amperes (VA) or watt input.

Circuits supplying motors are sized according to 
the input to the motor. The input includes the 
motor losses and the power factor of the 
motor. The losses are not the type of 
information found on the nameplate of a 
motor.

Tables 430.249 and 430.250 contain accurate 
industry wide input ampere ratings for motors.
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

One horsepower equals 
approximately 746 watts without any 
losses or power factor considered. 
It is important to understand that 
circuits that supply motors not rated 
in horsepower still must be sized 
according to the input of the motor, 
rated in amperes. Sizing circuits based 
solely on kilowatt output results in 
seriously undersized conductors 
(because the current requirements of 
the losses and the power factor are 
neglected) and the improper 
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When calculating the wire size to 
a motor, do you use the ampacity 
on the nameplate or the table in 

the NEC?
1. Motor Nameplate
2. The NEC Tables

1 2

50%50%
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.6 Ampacity and Motor Rating 
Determination.
(1) Table Values. Other than for motors built 
for low speeds (less than 1200 RPM) or high 
torques, and for multispeed motors, the values 
given in Table 430.247, Table 430.248, Table 
430.249, and Table 430.250 shall be used to 
determine the ampacity of conductors or 
ampere ratings of switches, branch-circuit 
short-circuit and ground-fault protection, 
instead of the actual current rating marked on 
the motor nameplate. 
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.6 Ampacity and Motor Rating 
Determination.
(1) Table Values. Where a motor is marked in 
amperes, but not horsepower, the horsepower 
rating shall be assumed to be that 
corresponding to the value given in Table 
430.247, Table 430.248, Table 430.249, and 
Table 430.250, interpolated if necessary. 
Motors built for low speeds (less than 1200 
RPM) or high torques may have higher full-load 
currents, and multispeed motors will have full-
load current varying with speed, in which case 
the nameplate current ratings shall be used.
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.6 Ampacity and Motor Rating 
Determination.
(2) Nameplate Values. Separate motor 
overload protection shall be based on the 
motor nameplate current rating.
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

430.6 Ampacity and Motor Rating Determination.
(C) Alternating-Current Adjustable Voltage 
Motors. For motors used in alternating-current, 
adjustable voltage, variable torque drive systems, 
the ampacity of conductors, or ampere ratings of 
switches, branch-circuit short-circuit and ground 
fault protection, and so forth, shall be based on 
the maximum operating current marked on the 
motor or control nameplate, or both. If the 
maximum operating current does not appear on 
the nameplate, the ampacity determination shall 
be based on 150 percent of the values given in 
Table 430.249 and Table 430.250.
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.7 Marking on Motors and Multimotor
Equipment.
(B) Locked-Rotor Indicating Code Letters. Code 
letters marked on motor nameplates to show 
motor input with locked rotor shall be in 
accordance with Table 430.7(B).
The code letter indicating motor input with locked 
rotor shall be in an individual block on the 
nameplate, properly designated.

20 HP 
type G 
Motor
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

430.9 Terminals.
(B) Wire-Bending Space in Enclosures. 
Minimum wire bending space within the 
enclosures for motor controllers shall be in 
accordance with Table 430.10(B) where 
measured in a straight line from the end of 
the lug or wire connector (in the direction 
the wire leaves the terminal) to the wall or 
barrier. Where alternate wire termination 
means are substituted for that supplied by 
the manufacturer of the controller, they 
shall be of a type identified by the 
manufacturer for use with the controller 
and shall not reduce the minimum wire-
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

430.22 Single Motor. Conductors that supply a 
single motor used in a continuous duty 
application shall have an ampacity of not less 
than 125 percent of the motor full-load current 
rating, as determined by 430.6(A)(1), or not 
less than specified in 430.22(A) through (G).
(A) Direct-Current Motor-Rectifier Supplied.
(B) Multispeed Motor.
(C) Wye-Start, Delta-Run Motor.
(D) Part-Winding Motor.
(E) Other Than Continuous Duty. 430.22(E)
(F) Separate Terminal Enclosure
( ) d  f  ll 
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.24 Several Motors or a Motor(s) and 
Other Load(s). Conductors supplying several 
motors, or a motor(s) and other load(s), shall 
have an ampacity not less than the sum of each 
of the following:
(1) 125 percent of the full-load current rating of 
the highest rated motor, as determined by 
430.6(A)
(2) Sum of the full-load current ratings of all the 
other motors in the group, as determined by 
430.6(A)
(3) 100 percent of the non continuous non-
motor load
(4) 125 percent of the continuous non motor 
l d
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
IV. Motor Branch-Circuit Short-
Circuit and Ground-Fault 
Protection
430.52 Rating or Setting for 
Individual Motor Circuit.
(C) Rating or Setting.
(1) In Accordance with Table 
430.52. A protective device that 
has a rating or setting not 
exceeding the value calculated 
according to the values given in 
Table 430.52 shall be used.
Exception No. 1: …the next higher 

d d  i  h ll b  
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
Part VIII. Motor Control Centers
430.99 Available Fault Current. The available 
short circuit current at the motor control 
center and the date the short circuit current 
calculation was performed shall be 
documented and made available to those 
authorized to inspect the installation. 
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Under normal situations, is a 
disconnecting means required 
both at the motor and motor 

controller?
1. Yes
2. No

1 2

50%50%
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

IX. Disconnecting Means
430.102 Location.
(A) Controller. An individual disconnecting 
means shall be provided for each controller 
and shall disconnect the controller. The 
disconnecting means shall be located in sight 
from the controller location.
Exception No. 1: over 1000 volts
Exception No. 2: A single disconnecting means 
for a group of coordinated controllers on a 
single machine
Exception No. 3: not be required to be in sight 
from valve actuator motor (VAM) assemblies
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers

430.102 Location (Con’t).
(B) Motor. A disconnecting means shall be 
provided for a motor in accordance with (B)(1) 
or (B)(2).
(1) Separate Motor Disconnect. A 
disconnecting means for the motor shall be 
located in sight from the motor location and 
the driven machinery location.
(2) Controller Disconnect. The controller 
disconnecting means required in accordance 
with 430.102(A) shall be permitted to serve as 
the disconnecting means for the motor if it is in 
sight from the motor location and the driven 
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.103 Operation. The 
disconnecting means shall open all 
ungrounded supply conductors 
and shall be designed so that no 
pole can be operated 
independently. The disconnecting 
means shall be permitted in the 
same enclosure with the 
controller. The disconnecting 
means shall be designed so that it 
cannot be closed automatically.
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ARTICLE 430
Motors, Motor Circuits, and 

Controllers
430.107 Readily Accessible. At 
least one of the disconnecting 
means shall be readily accessible.
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Facility Guidelines 
Institute Requirements 
for Healthcare Facilities
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Latest version is 2018.

The most significant change to the 2018 edition is 
that the guideline is presented as three 
independent documents:
• Guidelines for Design and Construction of 

Hospitals
• Guidelines for Design and Construction of 

Outpatient Facilities
• Guidelines for Design and Construction of 

Residential Health, Care, and Support Facilities.

Facility Guidelines Institute 
Requirements
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1.1-3.1.1.3 Conversion projects. When a building 
is converted from one occupancy type to another, 
it shall comply with the new construction 
requirements.

1.1-3.1.1.4 Building system projects
(1) Only the altered, renovated, or modernized 
portion of an existing building system or 
individual component shall be required to meet 
the installation and equipment requirements in 
the Guidelines.

Facility Guidelines Institute 
Requirements
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1.1-3.1.2.2 Minor renovation or replacement 
work shall be permitted to be exempted from the 
requirements in Section 1.1-3.1.1

Facility Guidelines Institute 
Requirements
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1.2-1.3.1.2 Outpatient facility planning, 
design, construction, and commissioning 
activities shall include—in addition to 
consideration of space and operational 
needs—consideration of components in 
the safety risk assessment as well as life 
safety and protection of occupants 
during construction.

Facility Guidelines Institute 
Requirements
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A1.2-1.3.1.2 Facility construction, 
whether for freestanding buildings or 
expansion or renovation of existing 
buildings, can create conditions that are 
harmful to patients and staff. Thus, new 
outpatient buildings and renovation 
projects should be designed and 
constructed to facilitate ongoing 
cleanliness and mitigate infection 
control concerns.

Facility Guidelines Institute 
Requirements

557



1.2-4.3 Patient Handling and Movement 
Assessment (PHAMA)
A patient handling and movement assessment 
is a multidisciplinary, documented assessment 
process conducted to direct/assist the design 
team in incorporating appropriate patient 
handling and movement equipment into the 
health care environment. The purpose of this 
equipment is to increase or maintain patient 
mobility, independent functioning, and 
strength as well as to provide a safe 
environment for staff and patients during 
performance of high-risk patient handling 
tasks.

Facility Guidelines Institute 
Requirements
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a. The PHAMA has two distinct yet 
interdependent phases:
Phase 1: A patient handling, movement, 
and mobility needs assessment is 
performed to identify appropriate patient 
handling and movement equipment for 
each patient care area.
Phase 2: The space, structural, and other 
design requirements needed to 
accommodate patient handling and 
movement equipment and to facilitate 
patients’ weight-bearing and physical 
activity are determined.

Facility Guidelines Institute 
Requirements
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A1.2-4.3.2.2 (2) Electrical and mechanical 
considerations
a. For portable lifts. Battery-charging areas 
with electrical services should be provided 
in storage rooms for portable, floor-based 
lifts and other assistive devices.
b. For fixed lifts. Access to both electrical 
power and emergency control features 
(often suspended from the motor 
housing) should be provided for fixed lifts.

Facility Guidelines Institute 
Requirements
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1.2-5.4.1 Light
How the use and availability of natural light and 
illumination are to be considered in the design of 
the physical environment
A1.2-5.4.1 Light. Provision of natural light should be 
considered wherever possible in the design of the 
physical environment.
a. Access to natural light should be provided no 
farther than 50 feet from any patient activity area, 
visitor space, or staff work area. To the extent 
possible, the source of such natural light should 
also provide opportunities for exterior views.

Facility Guidelines Institute 
Requirements
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1.2-5.4.1 Light
b. Access to natural light should be available 
without entering private spaces. Examples of such 
access include windows at the ends of corridors, 
skylights into deep areas of the building in highly 
traveled areas, transoms, and door sidelights.

Facility Guidelines Institute 
Requirements
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1.2-5.4.1 Light
c. Artificial lighting strategies. The Illuminating 
Engineering Society (IES) has developed two 
publications that apply to health care facilities. 
ANSI/IES RP-29: Recommended Practices for 
Lighting for Hospitals and Health Care 
Facilities addresses lighting for the general 
population and special lighting for medical 
procedures. ANSI/IES RP-28: Recommended 
Practices for Lighting and the Visual Environment 
for Seniors and the Low Vision Population addresses 
the special lighting needs of older adults.

Facility Guidelines Institute 
Requirements
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1.2-5.4.1 Light
d. Color rendering 
properties should be 
addressed in lamp 
selection.
e. Finish selection 
should address light 
reflectance values 
(LRV) in conjunction 
with lamp selection.
f. Indirect lighting 
should be considered 
to reduce glare.

Facility Guidelines Institute 
Requirements
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1.2-6.1.4 Design 
Criteria for Room 
Noise Levels
1.2-6.1.4.1 Room 
noise levels caused by 
HVAC and other 
building systems shall 
not exceed the 
maximum values 
shown in Table 1.2-
5 (Maximum Design 
Criteria for Noise in 
Interior Spaces Caused 
by Building Systems).

Facility Guidelines Institute 
Requirements
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1.3-3.2 Lighting
Site lighting shall be 
provided for the patient 
path of travel.

Facility Guidelines Institute 
Requirements
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2.1-7.2.2.14 Decorative water features
A2.1-7.2.2.14 Fountains and other open 
decorative water features can represent 
a reservoir for opportunistic human 
pathogens.
(1) Installation of indoor, unsealed (open) 
water features shall not be permitted in 
the confines of the licensed outpatient 
health care occupancy area.
(2) Covered fish tanks shall be permitted 
in public areas of the licensed outpatient 
health care occupancy area.

Facility Guidelines Institute 
Requirements
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2.1-8.3.2.1 Switchboards, 
Switchgear, and Automatic 
Transfer Switches
(1) Location. Switchboards, 
switchgear, and automatic 
transfer switches shall be:
(a) Located in a room that meets 
the requirements of NFPA 
70: National Electrical Code®.
(b) Accessible to authorized 
persons only.

Facility Guidelines 
Institute Requirements
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2.1-8.3.2.1 Switchboards, 
Switchgear, and Automatic 
Transfer Switches (Con’t)
(c) Located in dry, ventilated 
spaces free of corrosive or 
explosive fumes or gases or 
any flammable material.
(2) Overload protective 
devices shall be listed for the 
ambient room temperature 
for the space in which they 
are installed.

Facility Guidelines 
Institute Requirements
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1. Yes
2. No

According to FGI does the panel 
serving critical loads in a hospital 
need to be on the same floor as 

those loads? 

1 2

0%0%
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2.1-8.3.2.2 Panelboards
(1) All panelboards shall be accessible to the 
health care tenants they serve.
(2) Where panelboards serving critical branch 
circuits are required, they shall be located on 
each floor where services are provided.
(3) Where panelboards serving life 
safety branch circuits are required, they shall be 
permitted to serve floors immediately above 
and/or immediately below the level where the 
panel is located.

Facility Guidelines 
Institute Requirements
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2.1-8.3.2.2 Panelboards
(4) New panelboards shall not be 
located in exit enclosures or exit 
passageways.

Facility Guidelines Institute 
Requirements
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1. 8 hours
2. 12 hours
3. 24 hours
4. 40 hours

Where fuel is stored on site for the 
emergency power system (EPS) how 
many run hours are you required to 

store? 

1 2

0% 0%0%0%
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2.1-8.3.3.1 Emergency electrical service
(1) Emergency power shall be provided 
for in accordance with NFPA 99, NFPA 
101, and NFPA 110: Standard for 
Emergency and Standby Power Systems.

(2) Where stored fuel is required, storage 
capacity shall permit continuous 
operation for at least 24 hours.

Facility Guidelines 
Institute Requirements
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2.1-8.3.3.1 Emergency electrical service
(3) Acoustic considerations for emergency 
generators
(a) Generators shall meet the following criteria 
and be placed in a sound reduction enclosure if 
necessary to meet the criteria.
(i) Interior and exterior generators shall be 
designed to limit sound levels at nearest hospital 
building facades to a level not exceeding 70 dBA
and not to exceed the applicable community noise 
code for the period of day when maintenance 
operations occur.

Facility Guidelines 
Institute Requirements
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2.1-8.3.3.1 Emergency electrical service
(3) Acoustic considerations for emergency 
generators (Con’t)
(ii) An engine exhaust muffler shall be 
provided for the emergency generator.
(b) Interior noise levels shall meet those 
specified in Table 1.2-5 (Maximum Design 
Criteria for Noise in Interior Spaces 
Caused by Building Systems).

Facility Guidelines 
Institute Requirements
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Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for specific locations 
in the hospital
(1) Patient rooms. Patient rooms shall 
have general lighting and night lighting.

Facility Guidelines 
Institute Requirements
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1. Yes
2. No

Is a reading light required in each 
patient room? 

1 2

0%0%
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2.1-8.3.4.3 Lighting for 
specific locations in the 
hospital
(1) Patient rooms. 
(a) A reading light shall be 
provided for each patient.
(i) Reading light controls shall 
be accessible to the 
patient(s) without the patient 
having to get out of bed.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for specific 
locations in the hospital
(1) Patient rooms. (Con’t)
(iii) Unless the light source is 
specifically designed to protect 
the space below, the light 
source shall be covered by a 
diffuser or lens.
(iv) Flexible light arms, if used, 
shall be mechanically controlled 
to prevent the lamp from 
contacting the bed linen.

Facility Guidelines 
Institute Requirements
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1. Yes
2. No

Can there be a central control of the 
night light required in each patient 

room? 

1 2

0%0%
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2.1-8.3.4.3 Lighting for specific locations 
in the hospital
(1) Patient rooms. 
(b) At least one night-light fixture shall be 
located in each patient room. This 
requirement does not apply to intensive 
care patient rooms where view panels are 
provided to the corridor.
(i) Central control of nightlights such as a 
common switch at the nurse station or 
time clock shall be prohibited.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for specific locations 
in the hospital
(1)Patient rooms. (Con’t) 
(ii) The night-light shall be located for 
staff and patient use to illuminate both 
the path from the room entrance to the 
bedside and the path between the bed 
and the toilet room.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting 
for specific locations 
in the hospital
(1)Patient rooms. 
(c) Lighting for 
coronary and 
intensive care bed 
areas shall permit 
staff observation of 
the patient while 
minimizing glare.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting 
for specific 
locations in the 
hospital
(2) Nursing unit 
corridors. Corridors 
in nursing units shall 
have general 
illumination with 
provisions for 
reducing light levels 
at night.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for specific 
locations in the hospital
(3) Exam/ treatment/ trauma 
rooms. A portable or fixed 
examination light shall be 
provided for examination, 
treatment, and trauma rooms.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for 
specific locations in the 
hospital
(4) Operating and delivery 
rooms. Operating and 
delivery rooms shall have 
general lighting in addition 
to special lighting units 
provided at surgical and 
obstetrical tables. General 
lighting and special lighting 
shall be on separate 
circuits.

Facility Guidelines 
Institute Requirements
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2.1-8.3.4.3 Lighting for 
specific locations in the 
hospital
(6) Food and nutrition 
areas. Kitchen and 
serving area lighting shall 
have a shatterproof or 
protective cover.

Facility Guidelines 
Institute Requirements
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1. 6’
2. 12’
3. 50’
4. 100’

What is the maximum distance 
between receptacles in a hospital 

corridor?

1 2 3 4 5

0% 0% 0%0%
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2.1-8.3.6 Electrical Receptacles
2.1-8.3.6.1 Receptacles in 
corridors
(1) Duplex-grounded receptacles 
for general use shall be installed 
approximately 50 feet (15.24 
meters) apart in all corridors and 
within 25 feet (7.62 meters) of 
corridor ends.
(2) Receptacles in pediatric and 
psychiatric unit corridors shall be 
of the tamper-resistant type.

Facility Guidelines 
Institute Requirements
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2.1-8.3.6 Electrical Receptacles
Receptacles in patient care areas shall be provided 
according to Table 2.1-1 (Electrical Receptacles for 
Patient Care Areas in Outpatient Facilities).
A2.1-8.3.6 Height of electrical 
receptacles. Potential high-use electrical 
receptacles in patient care areas (e.g., those areas 
proximal to gurneys and exam tables) should be 
positioned a minimum of 30 inches (76.2 
centimeters) above finished floor (AFF) to the 
center of the electrical outlet. This height is 
recommended to minimize the need for staff to 
bend over to reach the receptacles.

Facility Guidelines 
Institute Requirements
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2.1-8.3.6.3 Emergency system 
receptacles. Electrical receptacle cover 
plates or electrical receptacles supplied 
from the emergency systems shall be 
distinctively colored or marked for 
identification. If color is used for 
identification purposes, the same color 
shall be used throughout the facility.

Facility Guidelines 
Institute Requirements
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National Electrical Code 
Article 517
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ARTICLE 517
Health Care Facilities

517.2 Patient Care Spaces 
Critical Care - Category 1 Failure 
likely to cause major injury or 
death (CCU, Cath Labs, Etc)

General Care - Category 2 Failure 
like to cause minor injury 
(inpatient bedroom, dialysis) 

Basic Care - Category 3 Failure not 
likely to cause injury (Dental 
Offices)
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1. Yes
2. No

Does the branch circuit wiring 
system installed to serve Patient 

Care Areas need to be installed in a 
metal raceway or metallic armor?
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ARTICLE 517
Health Care Facilities

517.13 Grounding of Receptacles and Fixed 
Electrical Equipment in Patient Care Spaces. 
Wiring in patient care spaces shall comply with 
517.13(A) and (B).
(A) Wiring Methods. All branch circuits serving 
patient care spaces shall be provided with an 
effective ground-fault current path by 
installation in a metal raceway system, or a 
cable having a metallic armor or sheath 
assembly. The metal raceway system, or 
metallic cable armor, or sheath assembly shall 
itself qualify as an equipment grounding 
conductor in accordance with 250.118.
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1. Yes
2. No

Is an insulated grounding 
conductor also required for 

patient care area branch circuits in 
addition to a metal raceway?

1 2

0%0%
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ARTICLE 517
Health Care Facilities

517.13 (B) Insulated Equipment Grounding 
Conductors and Insulated Equipment Bonding 
Jumpers.
(1) General. The following shall be directly 
connected to an insulated copper equipment 
grounding conductor that is clearly identified 
along its entire length by green insulation and 
installed with the branch circuit conductors in 
the wiring methods as provided in 517.13(A):
(1) The grounding terminals of all receptacles 
other than isolated ground receptacles
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ARTICLE 517
Health Care Facilities

517.13 (B) Insulated Equipment Grounding 
Conductors and Insulated Equipment Bonding 
Jumpers (Con’t).
(2) Metal outlet boxes, metal device boxes, or 
metal enclosures
(3) All non–current-carrying conductive 
surfaces of fixed electrical equipment likely to 
become energized that are subject to personal 
contact, operating at over 100 volts
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ARTICLE 517
Health Care Facilities

517.13(B)(2) Sizing. 
Equipment grounding 
conductors and 
equipment bonding 
jumpers shall be sized in 
accordance with 
250.122.
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1. Yes
2. No

Is a ground wire required to be 
installed between patient care 

area panel boards?

1 2

0%0%
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ARTICLE 517
Health Care Facilities

517.14 Panelboard Bonding. The equipment 
grounding terminal buses of the normal and 
essential branch-circuit panelboards serving the 
same individual patient care vicinity shall be 
connected together with an insulated continuous 
copper conductor not smaller than 10 AWG. Where 
two or more panelboards serving the same 
individual patient care vicinity are served from 
separate transfer switches on the essential 
electrical system, the equipment grounding 
terminal buses of those panelboards shall be 
connected together with an insulated continuous 
copper conductor not smaller than 10 AWG. This 
conductor shall be permitted to be broken in order 
to terminate on the equipment grounding terminal 
bus in each panelboard.
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ARTICLE 517
Health Care Facilities

517.16 Use of Isolated Ground Receptacles.
(A) Inside of a Patient Care Vicinity. An 
isolated grounding receptacle shall not be 
installed within a patient care vicinity. 
[99:6.3.2.2.7.1(B)]

(B) Outside of a Patient Care Vicinity. Isolated 
ground receptacle(s) installed in patient care 
spaces outside of a patient care vicinity(s) shall 
comply with 517.16(B)(1) and (2).

Grounding terminal direct connection in patient 
care area.

Insulated ground to metal back box. 605



1. 1 Level
2. 2 levels
3. 3 levels
4. None Required

How many levels of GFP 
protection are required in 

Category 1 hospital distribution 
system?

1 2 3 4

0% 0%0%0%
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ARTICLE 517
Health Care Facilities

517.17 Ground-Fault Protection.
517.17 Ground-Fault Protection.
(A) Applicability. The requirements of 517.17 
shall apply to hospitals, and other buildings 
(including multiple-occupancy buildings) with 
critical care (Category 1) spaces or utilizing 
electrical life-support equipment, and buildings 
that provide the required essential utilities or 
services for the operation of critical care 
(Category 1) spaces or electrical life-support 
equipment.
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ARTICLE 517
Health Care Facilities

517.17 Ground-Fault Protection.
(B) Feeders. Where ground-fault protection is 
provided for operation of the service 
disconnecting means or feeder disconnecting 
means as specified by 230.95 or 215.10, an 
additional step of ground-fault protection 
shall be provided in all next level feeder 
disconnecting means downstream toward the 
load. Such protection shall consist of 
overcurrent devices and current transformers 
or other equivalent protective equipment that 
shall cause the feeder disconnecting means to 
open. The additional levels of ground-fault 
protection shall not be installed on the load 
side of an essential electrical system transfer 
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ARTICLE 517
Health Care Facilities

517.17 Ground-Fault Protection.
(C) Selectivity. Ground-fault protection for 
operation of the service and feeder 
disconnecting means shall be fully selective 
such that the feeder device, but not the service 
device, shall open on ground faults on the load 
side of the feeder device. Separation of 
ground-fault protection time-current 
characteristics shall conform to manufacturer’s 
recommendations and shall consider all 
required tolerances and disconnect operating 
time to achieve 100 percent selectivity.
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1. One normal
2. One normal and One Emergency
3. One Normal and Two Emergency
4. Two Normal and Two Emergency

Unless fed from two separate transfer 
switches, how many branch circuits 

are required to serve a patient 
general care Category 2 spaces?

1 2 3 4

0% 0%0%0%
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ARTICLE 517
Health Care Facilities

517.18 General Care (Category 2) Spaces.
(A) Patient Bed Location. Each patient bed 
location shall be supplied by at least two 
branch circuits, one from the critical branch 
and one from the normal system. All branch 
circuits from the normal system shall originate 
in the same panelboard. The electrical 
receptacles or the cover plate for the electrical 
receptacles supplied from the critical branch 
shall have a distinctive color or marking so as to 
be readily identifiable and shall also indicate 
the panelboard and branch-circuit number 
supplying them.
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1. Yes
2. No

Can branch circuits to patient 
general care (Category 2) bed 

areas in hospitals be multi-wire?

1 2

0%0%
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ARTICLE 517
Health Care Facilities

517.18 General Care Areas.
Branch circuits serving patient bed 
locations shall not be part of a 
multi-wire branch circuit.

Exception 1: Branch circuits 
serving only special purpose 
outlets or receptacles, such as 
portable X-ray outlets, shall not be 
required to be served from the 
same distribution panel or panels.

Exception 2: Multiwire permitted 
in dental, nursing homes, etc
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1. 2
2. 4
3. 6
4. 8
5. 10

How many receptacles are 
required at a general care 

(Category 2) patient bed area of a 
hospital?

1 2 3 4 5

0% 0% 0%0%0%
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ARTICLE 517
Health Care Facilities

517.18 General Care Areas
(B) Patient Bed Location Receptacles. 
Each patient bed location shall be 
provided with a minimum of 8 (eight) 
receptacles. They shall be permitted to 
be of the single, duplex, or quadruplex
type, or any combination of the three. 
All receptacles shall be listed “hospital 
grade” and shall be so identified. The 
grounding terminal of each receptacle 
shall be connected to an insulated 
copper equipment grounding conductor 
sized in accordance with Table 250.122.
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ARTICLE 517
Health Care Facilities

517.19 Critical Care (Category 1) Spaces.
(A) Patient Bed Location Branch Circuits. Each 
patient bed location shall be supplied by at 
least two branch circuits, one or more from the 
critical branch and one or more circuits from 
the normal system. At least one branch circuit 
from the emergency system shall supply an 
outlet(s) only at that bed location. 
The electrical receptacles or the cover plates 
for the electrical receptacles supplied from the 
life safety and critical branches shall have a 
distinctive color or marking so as to be readily 
identifiable. [99:6.4.2.2.6.2(C)]
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ARTICLE 517
Health Care Facilities

517.19 Critical Care (Category 1) Spaces.
(A) Patient Bed Location Branch Circuits. 

All branch circuits from the normal system shall 
be from a single panelboard. Critical branch 
receptacles shall be identified and shall also 
indicate the panelboard and circuit number 
supplying them.

The branch circuit serving patient bed locations 
shall not be part of a multi-wire branch circuit.
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1. 4
2. 8
3. 10
4. 12
5. 14

How many receptacles are 
required at a critical care 

(Category 1) patient bed area of a 
hospital?

1 2 3 4 5

0% 0% 0%0%0%

618



ARTICLE 517
Health Care Facilities

517.19(B) Patient Bed Location 
Receptacles.
(1) Minimum Number and Supply. Each 
patient bed location shall be provided 
with a minimum of 14 receptacles, at 
least one of which shall be connected to 
either of the following:
(1) The normal system branch circuit 
required in 517.19(A)
(2) A critical branch circuit supplied by a 
different transfer switch than the other 
receptacles at the same patient bed 
location
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ARTICLE 517
Health Care Facilities

517.19(B)(2) Receptacle Requirements. 
The receptacles required in 517.19(B)(1) 
shall be permitted to be single, duplex, 
or quadruplex type or any combination 
thereof. All receptacles shall be listed 
“hospital grade” and shall be so 
identified. The grounding terminal of 
each receptacle shall be connected to 
the reference grounding point by means 
of an insulated copper equipment 
grounding conductor.
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ARTICLE 517
Health Care Facilities
517.19 (C) Operating Room Receptacles.
(1) Minimum Number and Supply. Each 
operating room shall be provided with a 
minimum of 36 receptacles divided 
between at least two branch circuits. At 
least 12 receptacles, but not more than 
24, shall be connected to either of the 
following:
(1) The normal system branch circuit 
required in 517.19(A)
(2) A critical branch circuit supplied by a 
different transfer switch than the other 
receptacles at the same location
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ARTICLE 517
Health Care Facilities

517.20 Wet Procedure Locations.
(A) Receptacles and Fixed Equipment. Wet 
procedure locations shall be provided with 
special protection against electric shock by one 
of the following means:
(1) Power distribution system that inherently 
limits the possible ground-fault current due to 
a first fault to a low value, without interrupting 
the power supply
(2) Power distribution system in which the 
power supply is interrupted if the ground-fault 
current does, in fact, exceed a value of 6 mA
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1. Yes
2. No

Are GFCI receptacles required in a 
critical care area if installed within 

6’ of the sink or toilet basin?

1 2

0%0%
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ARTICLE 517
Health Care Facilities

517.21 Ground-Fault Circuit-
Interrupter Protection for 
Personnel. Ground-fault circuit-
interrupter protection for 
personnel shall not be required for 
receptacles installed in those 
critical care areas (Category 1) 
spaces where the toilet and basin 
are installed within the patient 
room.
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ARTICLE 517
Health Care Facilities

517.29 Essential Electrical Systems 
for Hospitals and Other Health 
Care Facilities.
(A) Applicability. The requirements 
of Part III, 517.29 through 517.30, 
shall apply to critical care 
(Category 1) and general care 
(Category 2) hospitals and other 
health care facilities using Type 1 
essential electrical systems where 
patients are sustained by electrical 
life-support equipment.
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ARTICLE 517
Health Care Facilities

517.29 Essential Electrical Systems 
for Hospitals and Other Health 
Care Facilities.
(B) Critical care (Category 1) spaces 
shall be served only by a Type 1 
essential electrical system. 
[99:6.3.2.2.10.1]
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ARTICLE 517
Health Care Facilities

517.30 Sources of Power.
(A) Two Independent Power 
Sources. Essential electrical 
systems shall have a minimum of 
the following two independent 
sources of power: a normal source 
generally supplying the entire 
electrical system and one or more 
alternate source(s) for use when 
the normal source is interrupted. 
[99:6.4.1.1.4]
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ARTICLE 517
Health Care Facilities

517.30 Sources of Power.
(B) Types of Power Sources.
(1) Generating Units. Where the normal source 
consists of generating units on the premises, 
the alternate source shall be either another 
generating set or an external utility service.

(2) Fuel Cell Systems. Fuel cell systems shall be 
permitted to serve as the alternate source for 
all or part of an essential electrical system, 
provided the following conditions apply:
(1) Installation of fuel cells shall comply with 
Article 692 for 1000 volts or less and Part VIII 
for over 1000 volts.
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ARTICLE 517
Health Care Facilities

517.31 Requirements for the Essential Electrical System.
(C) Wiring Requirements (Con’t).  
Wiring of the life safety branch and the critical branch 
shall be permitted to occupy the same raceways, boxes, 
or cabinets of other circuits not part of the branch where 
such wiring complies with one of the following:
(1) Is in transfer equipment enclosures
(2) Is in exit or emergency luminaires supplied from two 
sources
(3) Is in a common junction box attached to exit or 
emergency luminaires supplied from two sources 
(4) Is for two or more circuits supplied from the same 
branch and same transfer switch
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ARTICLE 517
Health Care Facilities

517.31 Requirements for the Essential 
Electrical System.
(C) Wiring Requirements (Con’t).  
The wiring of the equipment branch shall be 
permitted to occupy the same raceways, boxes, 
or cabinets of other circuits that are not part of 
the essential electrical system.
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1. Yes
2. No

Is it permitted to install wiring of the 
hospital essential distribution 

system in PVC schedule 80 conduit if 
mechanically protected and not a 

branch circuit?
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ARTICLE 517
Health Care Facilities

517.31 Requirements for the Essential 
Electrical System.
(3) Mechanical Protection of the Essential 
Electrical System.
The wiring of the life safety and critical 
branches shall be mechanically protected. 
Where installed as branch circuits in patient 
care spaces, the installation shall comply with 
the requirements of 517.13(A) and (B). Only 
the following wiring methods shall be 
permitted:
(1) Nonflexible metal raceways, Type MI cable, 
Type RTRC marked with the suffix –XW, or 
Schedule 80 PVC conduit. Nonmetallic 
raceways shall not be used for branch circuits 
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ARTICLE 517
Health Care Facilities

517.31(G) Coordination. Overcurrent 
protective devices serving the essential 
electrical system shall be coordinated for the 
period of time that a fault’s duration extends 
beyond 0.1 second.
Exception No. 1: Between transformer primary 
and secondary overcurrent protective devices, 
where only one overcurrent protective device 
or set of overcurrent protective devices exists 
on the transformer secondary.
Exception No. 2: Between overcurrent 
protective devices of the same size (ampere 
rating) in series.
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ARTICLE 517
Health Care Facilities

517.32 Branches Requiring Automatic 
Connection.
(A) Those functions of patient care depending 
on lighting or appliances that are connected to 
the essential electrical system shall be divided 
into the life safety branch and the critical 
branch, as described in 517.33 and 517.34 .
(B) The life safety and critical branches shall be 
installed and connected to the alternate power 
source specified in 517.30(A) and (B) so that all 
functions specified herein for the life safety 
and critical branches are automatically restored 
to operation within 10 seconds after 
interruption of the normal source.
[99:6 4 3 1]
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Article 700.3(F)
Temporary Source of Power for 
Maintenance of the Emergency 

Alternate Power Source

635



ARTICLE 700.3
Tests and Maintenance

700.3 Tests and Maintenance.
(F) Temporary Source of Power for 
Maintenance or Repair of the Alternate 
Source of Power. If the emergency system 
relies on a single alternate source of power, 
which will be disabled for maintenance or 
repair, the emergency system shall include 
permanent switching means to connect a 
portable or temporary alternate source of 
power, which shall be available for the duration 
of the maintenance or repair. The permanent 
switching means to connect a portable or 
temporary alternate source of power shall 
comply with the following:
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ARTICLE 700.3
Tests and Maintenance

700.3 Tests and Maintenance. (F) (Con’t)
(1) Connection to the portable or temporary 
alternate source of power shall not require 
modification of the permanent system wiring.
(2) Transfer of power between the normal 
power source and the emergency power 
source shall be in accordance with 700.12.
(3) The connection point for the portable or 
temporary alternate source shall be marked 
with the phase rotation and system bonding 
requirements.
(4) Mechanical or electrical interlocking shall 
prevent inadvertent interconnection of power 
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ARTICLE 700.3
Tests and Maintenance

700.3 Tests and Maintenance. (F) (Con’t)
(5) The switching means shall include a contact 
point that shall annunciate at a location remote 
from the generator or at another facility 
monitoring system to indicate that the 
permanent emergency source is disconnected 
from the emergency system.

It shall be permissible to utilize manual 
switching to switch from the permanent source 
of power to the portable or temporary 
alternate source of power and to utilize the 
switching means for connection of a load bank.638



ARTICLE 700.3
Tests and Maintenance
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Article 700.10
Emergency System Identification
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Article 700.10
Emergency System Wiring

700.10 Wiring, Emergency System.
(A) Identification. Emergency circuits shall be 
permanently marked so they will be readily 
identified as a component of an emergency 
circuit or system by the following methods:
(1) All boxes and enclosures (including transfer 
switches, generators, and power panels) for 
emergency circuits shall be permanently 
marked as a component of an emergency 
circuit or system.
(2) Where boxes or enclosures are not 
encountered, exposed cable or raceway 
systems shall be permanently marked to be 
identified as a component of an emergency 
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Article 700.10
Emergency System Wiring

700.10 Wiring, Emergency System.
Identification. (Con’t) 
Receptacles supplied from the emergency 
system shall have a distinctive color or marking 
on the receptacle cover plates or the 
receptacles.
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Article 725.144 Transmission of 
Power and Data
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Article 725.144 Transmission of 
Power and Data

725.144 Transmission of Power and Data. The requirements of 
725.144(A) and (B) shall apply to Class 2 and Class 3 circuits that 
transmit power and data to a powered device. The 
requirements of Parts I and III of Article 725 and 300.11 shall 
apply to Class 2 and Class 3 circuits that transmit power and 
data. The conductors that carry power for the data circuits shall 
be copper. The current in the power circuit shall not exceed the 
current limitation of the connectors.
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Chapter 8
Communications
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840.48 Unlisted Wires and Cables Entering Buildings. 
Installations of unlisted cables entering buildings shall 
comply with 840.48(A), (B), or (C), as applicable.
(A) Optical Fiber Cables. Installations of unlisted 
optical fiber cables entering buildings shall comply 
with 770.48.
(B) Communications Wires and Cables. Installations 
of unlisted communications wires and unlisted 
multipair communications cables entering buildings 
shall comply with 800.48.
(C) Coaxial Cables. Installations of unlisted coaxial 
cables entering buildings shall comply with 820.48.

Article 840.48 Unlisted Wires and 
Cables Entering Buildings
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Part VI. Premises Powering of Communications 
Equipment over Communications Cables
840.160 Powering Circuits. Communications cables, 
in addition to carrying the communications circuit, 
shall also be permitted to carry circuits for powering 
communications equipment. Where the power 
supplied over a communications cable to 
communications equipment is greater than 60 watts, 
communication cables and the power circuit shall 
comply with 725.144 where communications cables 
are used in place of Class 2 and Class 3 cables.

Article 840.160
Powering Circuits
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End of Class

Questions?

Thank-you
Timothy Pool

Healthcare Electrical Systems
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Course Description: This extensive and popular program analyzes the major changes to 

the NEC. Members of the twenty code-making panels contributed to the 
development of the authoritative text, which covers more than 400 of 
the most significant changes and includes interpretations by the group 
that enforces the NEC. This comprehensive course will provide users a 
solid understanding and application of the requirements contained in 
the 2020 NEC. 

                             The course is presented using PowerPoint presentations and interactive 
group discussions. The course explores the most important changes to 
the first 3 chapters of the NEC.  

.  
 
 
Prerequisite:  None  
 
 
Required Material: 2020 NEC 
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Course Outline:   
 

Significant Changes to the NEC 2020 Part A 
 
Day 1 
Entire Code, Code Wide Changes 
Chapter 1: General, Articles 90 - 110 
 
90   Introduction 
100 Definitions  
110 Requirements for Electrical Installations  
 
 
Day 2 
Chapter 2: Wiring and Protection, Articles 200 – 280 
 
200 Use and Identification of Grounded Conductors 
210 Branch Circuits  
215 Feeders 
220 Branch- Circuit, Feeder, Service Calculations 
225 Outside Branch Circuits and Feeders  
230 Services  
240 Overcurrent Protection  
242 Surge Protection 
250 Grounding  
 
 
Day 3 
Chapter 3: Wiring Methods and Materials, Articles 300 - 399 
 300 Wiring Methods  
 310 Conductors for General Wiring  
 311 Medium Voltage Conductors 
 312 Cabinets, Cutout Boxes, and Meter Socket Enclosures 
 314 Outlet, Device, Pull, and Junction Boxes; Conduit Boxes; Fittings; and Manholes 
 320 Armored Cable: Type AC   
 330 MC Cable 
 334 NM Cable 
 336 Tray Cable 
 337 Type P Cable  
 338 Service-Entrance Cable: Types SE and USE  
 342 Intermediate Metal Conduit Type IMC 
 344 Rigid Metal Conduit Type RMC  
  358 EMT 
 392 Multiconductor Cables  
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Code-Wide Revisions
and Chapter 1 DRAFT

665



Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Reconditioned Equipment

• There are now several reconditioned equipment requirements in the 
NEC.

• See a new definition of Reconditioned added in Article 100.
• See 110.21(A)(2), where reconditioned equipment must be identified 

as reconditioned, and the original listing mark be removed. 
• Other examples of requirements include a prohibition to recondition 

molded case circuit breakers and transfer switches. 
• Low voltage power circuit breakers, and more, are permitted to be 

reconditioned.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

GFCI Requirements

• The NEC now globally provides clarity in Chapters 5, 6, and 7 with 
respect to the general GFCI requirements in 210.8. 

• Revisions provide clarity that 210.8 applies unless specifically 
modified in a Chapter 5, 6, or 7 article. 

• Sections 210.8 and 422.5 are correlated to clarify the application of 
GFCI requirements for appliances.

Code-Wide Revisions

DRAFT
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Definitions

• Article 100 now has a new Part III, which contains hazardous 
(classified) location definitions. 

• Generally, where a word or term is defined and is used in more than 
one article, the definition is located in Article 100.

• Generally, where used only in a single article, a definition is located in 
the XXX.2 section of that article. 

• Note that a number of definitions exist in the XXX.2 section of an 
article but apply throughout the Code (e.g., cable assemblies, 
raceways, and systems).

• Text in each XXX.2 section explain which definitions apply only within 
that article, and those that apply beyond that article.

Code-Wide Revisions

DRAFT
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Fault Current

• Definitions were added for Fault Current and Available Fault Current. 
• The use of the terms short circuit current, fault current, and available 

fault current were correlated throughout the NEC.
• Equipment has a short circuit current rating. 
• Available fault current must not exceed the short circuit current rating. 

Code-Wide Revisions
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Disconnects for Emergency Responders

• There is a need for a means to remove power quickly and safely for 
one- and two-family dwelling units during a fire or other emergency. 

• A means to disconnect power (and signage) on the outside of the 
dwelling unit requirements is added. 

• Examples include requirements for services, generators, energy 
storage systems, and alternative energy sources.

Code-Wide Revisions
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Outside Feeders and Service Disconnects

• Revisions allow for easier establishment of an ESWC and reducing the 
likelihood and level of exposure where ESWC is not established. 

• Section 230.71 no longer permits a panelboard to contain six disconnecting 
means. 

• Generally, each service enclosure must contain only one disconnecting 
means.

• Switchboards, switchgear, and metering centers with separate 
compartments and barriers may contain up to six disconnects.

• New 225.30(B) now allows six feeders instead of a single large feeder under 
prescribed conditions to facilitate ESWC on a part of the building supply and 
smaller conductors and a reduction in available fault current. 

• This requirement mandates that (not more than six) feeders originate in the 
same equipment and terminate in the same location. 

Code-Wide Revisions
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Chapter 8

• Reorganization and clarification of the application of Chapter 8 
requirements has begun.

• A new Article 800, General Requirements for Communications 
Systems, is added. 

• Redundancies that existed throughout Chapter 8 have been 
eliminated. 

• Existing Article 800 for Communications Circuits is editorially 
renumbered as Article 805.

Code-Wide Revisions
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Article 242 Overvoltage Protection

• Articles 280 and 285 from the 2017 NEC have been combined into a 
single article titled “Overvoltage Protection.” 

• The article has three parts, General, Surge Protective Devices (SPDs) 
1000 Volts or Less, and Surge Arresters Over 1000 Volts. 

New Articles
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Article 311 Medium Voltage Conductors and Cables

• Article 328 in the 2017 NEC has been deleted, and its content has 
been relocated to a new Article 311 titled Medium Voltage Conductors 
and Cables. 

• Requirements for medium voltage cables and conductors rated over 
2000 volts and located formerly in Article 310 have also been 
incorporated into this new article. 

• This new article covers the use, installation, construction 
specifications, and ampacities for Type MV medium voltage 
conductors and cable. 

New Articles
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Article 337 Type P Cable

• A new article titled “Type P Cable” has been added to NEC Chapter 3. 
• Article 337 addresses the use and installation of Type P cable (marine 

shipboard cable).
• Type P cable has been commonly used in land-based oil and gas rigs 

for over four decades, but the NEC has never addressed its permitted 
use. 

• Type P cable is limited to industrial installations and hazardous 
locations. 

New Articles
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Article 800 General Requirements for Communications Systems 
and Article 805 Communications Circuits

• Article 800 has been revised to include all the common general 
requirements from all the Chapter 8 communications articles into a 
single article. 

• The remaining specific rules in former Article 800 have been included 
in a new Article 805 titled “Communications Circuits.” 

• This revision eliminates redundancy. 

New Articles
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Expanded Scope Electric Vehicles and Marinas

• The words “in marinas and boatyards” have been added to 
90.2(A)(5).
• A new (6) has been added to 90.2(A) to address installations used to 

export power from electric vehicles to premises wiring.
• Bidirectional flow of power is typically accomplished using utility 

interactive inverters.

90.2(A)(5) & (6)
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90.2(A)(5) & (6)
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Article 100 Scope (.2)

• The scope of Article 100 has been revised to indicate that definitions 
are also provided in the .2 section of some articles.
• The second (.2) section of various articles have been revised to 

address when the defined terms apply only within that article.
• The second (.2) section in some cases will indicate that the defined 

term applies within that article and throughout the NEC.

Article 100
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Article 100 Scope (Parts I, II, and III)

• The scope of Article 100 has been revised to indicate that definitions 
are also provided in the .2 section of some articles.
• The second paragraph of the scope now indicates that Part III of 

Article 100 includes definitions applicable to Hazardous (Classified) 
Locations.

• Both changes revise the scope to align with the representation 
contained in Article 100.

Article 100

DRAFT
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Definition of Accessible (as applied to equipment)

• The definition of the term Accessible (as applied to equipment) has 
been revised and simplified.
• The revision provides a clearer differentiation from the definition of the 

term readily accessible.
• Rules containing this term have a more accurate meaning by 

definition.

Article 100
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Article 100
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Definition of Bonding Jumper, Supply-Side

• The definition of the term Bonding Jumper, Supply-Side has been 
deleted from 250.2.
• The definition, without revision, has been located into Part I of Article 

100.
• This relocation aligns with the requirements of Section 2.2.2.1 of the 

NEC Style Manual.

Article 100

DRAFT
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Article 100
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Definition of DC-to-DC Converter

• The varying versions of the term DC-to-DC Converter have been 
removed from Articles 690, 606, and 712.
• One common definition of the term has been incorporated into Article 

100.
• CMP-4 retains technical responsibility of the term in the 2020 NEC.

Article 100

DRAFT
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Article 100
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Definition of Equipotential Plane

• The definition of the term equipotential plane has been simplified and 
relocated in Article 100.
• This definition applies to Articles 680 and 682.
• The definition of “equipotential plane” in Section 547.2 remains in that 

section and applies only to agricultural facilities.

Article 100

DRAFT
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Article 100
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Definition of Fault Current and Available Fault Current

• New definitions of the terms fault current and fault current, available
have been added to Article 100.
• A new informational note and associated figure have been added to 

enhance clarity and usability.
• This revision aligns with similar recent revisions in other standards 

that use the terms, such as NFPA 70E.

Article 100

DRAFT
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Article 100
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Definition of Habitable Room

• A new definition of the term habitable room has been added to Article 
100.
• The new definition describes what constitutes a habitable room and 

differentiates it from one that is not.
• The new definitions align with the same defined term that is included 

in NFPA 5000 with similar context to the defined term in the IRC and 
IBC.

Article 100

DRAFT
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Definition of Interactive Inverter

• The definition of the term interactive inverter has been revised and 
clarified.
• The term interactive inverter is no longer limited in use within NEC

rules addressing interaction with a utility.
• Interactive inverters are capable of delivering power to the utility 

where identified for that use in accordance with Section 705.6.

Article 100

DRAFT
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Article 100
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Definition of Inverter

• The definition of the term Inverter has been revised and simplified.
• The definition has been relocated to Article 100 to comply with the 

NEC Style Manual.
• The term inverter is applicable to multiple types of systems and not 

limited in application to just photovoltaic (PV) systems.

Article 100

DRAFT
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Article 100
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Definition of Labeled – New Informational Note

• A new informational note has been added following the definition of 
the term Labeled.
• Clarification has been provided about what constitutes labeling as 

defined in the NEC.
• The labeling can appear on the smallest package of the product in 

cases where the equipment is small or installed in a harsh 
environment.

Article 100

DRAFT

699



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Article 100
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Definition of Laundry Area

• A new definition of the term Laundry Area has been added to Article 
100.
• This is an area containing or designed to contain a laundry tray, 

clothes washer, or clothes dryer.
• The definition of laundry area in Section 550.2 is no longer necessary 

and has been deleted.

Article 100

DRAFT
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Article 100
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Definition of Messenger or Messenger Wire

• A definition of the term(s) messenger and messenger wire have been 
added to Article 100.
• This unique definition applies to either term used within the NEC.
• A messenger can be current carrying or be dead-ended on both ends 

and used only for support.

Article 100
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Article 100
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Definition of Photovoltaic (PV) System

• The definition of the term Photovoltaic (PV) System has been revised.
• As revised, the system includes all components, circuits, and 

equipment up to and including the PV system disconnecting means.
• The text about connecting to a utilization load has been deleted.

Article 100
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Definition of Prime Mover

• A definition of the term Prime Mover has been added to Article 100.
• It is defined as the machine that supplies mechanical horsepower to a 

generator.
• CMP-13 has been assigned technical responsibility of this term.

Article 100
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Definition of Receptacle – New Informational Note

• The words “or strap” have been added following the word “yoke” in 
two instances within this definition.
• This revision aligns with NEC requirements that use the phrase 

mounting yoke or strap, such as in 314.16(B)(4), 404.10(B), and 406.5.
• The informational note clarifies that a duplex receptacle is two 

receptacles on a single mounting yoke or strap.

Article 100
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Article 100

DRAFT

710



Change Summary

Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Reconditioned

• The term reconditioned has been added in multiple articles of the 
NEC and is now defined in Article 100.
• The process of reconditioning equipment differs from normal 

servicing of equipment that remains in place.
• Reconditioned equipment is often referred to as rebuilt, refurbished, 

or remanufactured.

Article 100

DRAFT
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Article 100
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Definition of Service Equipment

• The definition of the term Service Equipment has been revised.
• The word “usually” has been removed to reduce ambiguity and the 

word “cutoff” has been replaced by the NEC term disconnecting 
means.
• Technical responsibility of this definition has been reassigned from 

CMP-4 to CMP-10.

Article 100
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Article 100
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Definition of Stand-Alone System

• The definition of the term Stand-Alone System has been revised.
• The revision clarifies that a stand-alone system is capable of 

supplying power and is independent of an electric power production 
and distribution network.
• Examples of stand-alone systems are those powered solely by 

photovoltaic (PV), wind electric systems, fuel cell systems, all of 
which are often combined with energy storage systems.

Article 100
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Article 100

DRAFT

716



Change Summary

Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Electrical Resistance Trace Heating

• A new definition of the term electrical resistance trace heating has 
been incorporated into Part III of Article 100.
• Part III of Article 100 now includes all definitions of words and terms 

related to hazardous (classified) locations.
• A new informational note refers to the applicable standard (ANSI/UL 

60079-30-1) for electrical resistance trace heating general and testing 
requirements.

Article 100
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Definition of Inherently Safe Optical Radiation “op is”

• A new definition of the term inherently safe optical radiation “op is”
has been added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns.

Article 100
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Definition of Optical Radiation

• A new definition of the term optical radiation has been added to Part 
III of Article 100.
• Part III of Article 100 is now designated for defined terms used in NEC

rules that address hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns.

Article 100
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Definition of Protected Optical Fiber Cable

• A new definition of the term Protected Optical Fiber Cable has been 
added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns and protection techniques that can be 
used.

Article 100
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Definition of Protected Optical Fiber Radiation

• A new definition of the term Protected Optical Fiber Radiation has 
been added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns and protection techniques.

Article 100
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Installation and Use

• Section 110.3(B) was revised and reworded to include the words “or 
both” in the rule.
• Equipment that is listed (certified), either bears the listing mark, bears 

a label, or both, often in combination.
• The revision aligns with the fact that most but not all listed (certified) 

equipment is labeled.

110.3(B)
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DRAFT

728



Change Summary

Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Cables and Conductors – Workmanship

• A new subdivision (C) titled Cables and Conductors has been added 
in Section 110.12 which is titled Mechanical Execution of Work.
• It includes relocated requirements from the .24 sections from the 

communications articles in Chapters 7 and 8.
• Conductor and cable support and concerns about damage are 

addressed in both 110.12(C) and in 800.24.

110.12(C)
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Terminal Connection Torque

• The title of subdivision (D) has been changed from “Installation” to 
“Terminal Connection Torque.”
• The term calibrated has been deleted from this section.
• Three new informational notes provide practical guidance for 

installers and inspectors.

110.14(D)
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Reconditioned Equipment Exception

• The exception has been revised to provide clarification as to when 
this exception can be applied.
• New Informational Note No. 2 explains that terms such as 

refurbished, rebuilt, or remanufactured are often used interchangeably 
with the term reconditioned.

• New Informational Note No. 3 explains that the original listing mark 
could include the mark of the certifying body, and not an entire label.

110.21(A)(2)

DRAFT

733



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE
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Disconnect Marking

• A new second sentence has been added to Section 110.22(A).
• Identification of the source circuit supplying the disconnecting means 

is now required for other than one- and two-family dwelling 
installations.
• The revision enhances the ability to establish an electrically safe work 

condition as addressed in NFPA 70E.

110.22(A)
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Published Values of Available Fault Current

• Section 110.24(A) has been revised for accuracy and clarification.
• The word “maximum” has been deleted in front of “available fault 

current” because it is not necessary.
• New Informational Note No. 2 explains that available fault current 

values are typically provided and published by utilities.

110.24(A)
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110.24(A)

DRAFT

738



Change Summary

Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Planning for an Electrically Safe Work Condition

• The informational note to Section 110.26(A) has been revised and 
expanded.
• The date of NFPA 70E has been changed from 2015 to 2018 to 

reference the current edition.
• The phrase “including establishing an electrically safe work condition” 

has been incorporated.

110.26(A)
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Sum of Service Disconnect Ratings Added

• Section 110.26(C)(2) has been revised and restructured into a list 
format.
• Two entrances and egress paths from the work space are required if 

the sum of the two-to-six service disconnects is 1200 amperes or 
more.

• Open equipment doors on large equipment shall not impede the entry 
to or egress from the required working space.

110.26(C)(2)

DRAFT

741



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE
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Listed Fire Exit Hardware

• The words “or listed fire exit hardware” have been added to 
110.26(C)(3).
• An informational note has been added that references two UL 

standards that apply to the door hardware referred to in this rule.
• The revision differentiates listed panic hardware from listed fire exit 

hardware.

110.26(C)(3)
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Dusttight Enclosure Use and Application

• Two new informational notes have been added to Section 110.28.
• Informational Note No. 3 references the specific “uses permitted” 

sections with Articles 502, 503, and 506.
• Informational Note No. 4 indicates that these types of enclosures are 

permitted in any unclassified location and limited to Class II, Division 
2; Class III, and Zone 22 hazardous (classified) locations.

110.28
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Listed Panic and Fire Exit Hardware

• Section 110.31(A)(4) has been revised to clarify the personnel door 
opening must be in the direction of egress.
• The terms listed panic hardware and listed fire exit hardware have 

been incorporated in this section.
• The informational note to Section 110.26(C)(3) provides references to 

two UL standards that address listed panic hardware and listed fire 
exit hardware.

110.31(A)(4)
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Work Space About Equipment

• This section has been revised and expanded to align with similar 
requirements in 110.26(A) and (B).
• The work space shall not be used for storage.
• Live parts that are exposed for inspection or servicing must be 

suitably guarded.

110.32
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Connection to Grounded System

• Section 200.3 has been revised for improved clarity and usability.
• The word utility has been deleted from this section as it was 

redundant and implied by definition of premises wiring.
• The term direct electrical connection provides a clear distinction from 

a connection through electromagnetic induction.

200.3
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Identification of Grounded Conductor Terminals

• The words “or silver” have been added to second level subdivision 
(1).
• Receptacles, polarized attachment plugs, and cord connectors for 

plugs and polarized plugs typically include a terminal that is silver or 
chrome in color, as compared to brass or gold color.

• The revision reflects the common identification means employed by 
product manufacturers.

200.10(B)
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Identification of Ungrounded Conductors

• 210.5(C)(1) now requires ungrounded conductors be identified by 
phase or line and by system voltage class.
• Clarification is provided to permit different voltage systems within the 

same premises with the same system voltage class to use the same 
means of identification.

210.5(C)(1)
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GFCI Protection for Personnel

• Measuring distance from receptacles is modified. Doors or doorways 
do not eliminate GFCI requirements.
• 210.8(C) for boat hoists is relocated into 555.9. An informational note 

is added.
• In 210.8 two first level subdivisions are deleted and three are added.

210.8
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GFCI, Dwelling Units

• The parent text in 210.8(A) is expanded to include all 125-volt through 
250-volt receptacles rated 150 volts or less to ground. 
• List item 210.8(A)(5) is no longer limited to unfinished areas and 

applies to all receptacles in basements.
• New list item 11 requires GFCI protection for indoor damp and wet 

locations.

210.8(A)
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GFCI, Other Than Dwelling Units

• Parent text in 210.8(B) is revised for clarity. Accessory buildings are 
added in 210.8(B)(8).
• 210.8(B)(2) Kitchens include areas with a sink and permanent 

provisions for either food preparation or cooking.
• Two new list items are added to include laundry areas, bathtubs and 

shower stalls.

210.8(B)

DRAFT

762



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

210.8(B)

DRAFT

763



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

GFCI Protection for Personnel

• Existing 210.8(D) is deleted and GFCI requirements for dishwashers 
are expanded and relocated to 422.5.
• New 210.8(D) references 422.5 to coordinate GFCI protection.
• New 210.8(E) references 210.63 requiring GFCI protection and new 

(F) includes general GFCI requirements for outdoor outlets other than 
those in 210.8(A)(3) Exception.

210.8(D), (E), & (F)
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Bathroom and Garage Branch Circuits

• Requirements for branch circuits in 210.11 are modified for clarity.
• The required receptacle outlet(s) in 210.52(D) and any other 

countertop or similar work surface receptacle outlets in bathrooms 
must be supplied by one or more 120-volt, 20-amp branch circuits.
• The required 120-volt, 20-amp branch circuit in 210.11(C)(4) 

is intended to supply the required receptacle outlet(s) in 210.52(G)(1).

210.11(C)(3) & (C)(4)
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AFCI Protection, Dwelling Units

• The exception for an individual branch circuit supplying a fire alarm 
system is modified to permit any metal raceway, metal auxiliary 
gutter, steel armored cable, Type MC or Type AC cable.
• The IN reference to UL Subject 1699C, Outline of Investigation for 

System Combination Arc-Fault Circuit Interrupters is retained.

210.12(A)
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…Sleeping Rooms, Nursing, Limited-Care Facilities

• The AFCI requirements of 210.12 are expanded to include patient 
sleeping rooms in nursing homes and limited care facilities.
• These sleeping rooms are very similar in nature to those found in 

dwelling units, guest rooms, guest suites, and dormitory units.

210.12(C)

DRAFT

770



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

210.12(C)

DRAFT

771



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

BC Extensions/Modifications, Guest Rooms/Suites

• 210.12(D) is expanded to include guest rooms and guest suites.
• New text is added to clarify the exception for branch circuit 

conductor extensions not more than 6 feet.
• Splicing devices are permitted. The 6-foot measurement does not 

include conductors inside an enclosure, cabinet, or junction box. 

210.12(D)
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Conductors, Minimum Ampacity and Size

• The minimum ampacity and size of branch circuit conductors must 
also comply with 110.14(C) for equipment terminations.
• The existing exception is clarified to apply to only 210.19(A)(1)(a).
• A new Exception No. 2 is added to permit portions of the branch 

circuit (not the full length) to have an allowable ampacity of not less 
than the sum of the continuous load plus the noncontinuous load.

210.19(A)(1)

DRAFT
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Common Area Branch Circuits

• A new informational note is added in 210.25(B) to provide examples 
of common areas or public spaces.
• These areas include, but are not limited to, lobbies, corridors, 

stairways, laundry rooms, roofs, elevators, washrooms, storerooms, 
driveways (parking), and mechanical rooms.

210.25(B)
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Receptacle Outlets, Countertops and Work Surfaces

• Requirements for island and peninsular countertops are combined.
• 9 ft.2 of space or any fraction will require a receptacle and one more 

for every 18 ft.2 or any fraction thereof.
• A peninsular countertop work surface must have a receptacle outlet 

within 2 feet of the end of the countertop or work surface.

210.52(C)
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Outdoor Outlets and Basements, Garages, …

• New text modifies receptacle outlet requirements for decks and 
porches; accessibility from inside an attachment is no longer 
required.
• Multifamily dwellings must now comply with 210.52(G).
• Garage spaces not attached in multifamily dwellings are not required 

to have a receptacle outlet in each vehicle bay.

210.52(E) & (G)
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Equipment Requiring Servicing

• 210.63 and 210.64 are revised and combined into a single section.
• The exceptions to 210.64 are deleted.
• A new requirement now mandates a receptacle outlet for all indoor 

equipment requiring dedicated equipment space.

210.63
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Meeting Rooms

• Meeting room receptacle requirements are relocated from 210.71 to 
210.65.
• Clarity is provided for the number of, and location of, receptacle 

outlets in fixed walls.
• Revisions also address non-rectangular meeting rooms and floor 

outlets to supply receptacles that could be in hardwired furniture.

210.65

DRAFT

784



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

210.65

DRAFT

785



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Lighting Outlets Required

• 210.70 is modified to require lighting outlets “controlled by a listed 
wall-mounted control device.”
• Listed snap switches are permitted.
• This revision recognizes technology that utilizes remote devices that 

wirelessly communicate to control a lighting outlet or receptacle.

210.70
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Ground Fault Protection of Equipment

• New Exception No. 3 now permits temporary feeders to be installed 
without ground-fault protection for the time necessary to repair and 
maintain equipment.
• This permission is limited to the time period necessary, but not more 

than 90 days.

• Editorial revisions were made in the remainder of this section.

215.10
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Floor Area, Lighting Load Non-Dwelling Occupancies

• The parent text of 220.12 is modified editorially and relocates 
requirements to determine floor area to a new section 220.11.
• Energy Code requirements are added in 220.12(B) and Exception No. 

1 is deleted.
• Exception No. 2 is deleted as the values in Table 220.12 are revised.

220.11, 220.12(A) & (B)

DRAFT
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220.11, 220.12(A) & (B)
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General Lighting Loads by Non-Dwelling Occupancy

• Table 220.12 is now limited to non-dwelling occupancies.
• Significant revisions are included for types of occupancies to 

correlate with ASHRAE 90.1.
• The unit load for most occupancies has been significantly reduced.

Table 220.12
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Dwelling Units, Office Buildings, Hotels, and Motels

• General lighting load requirements for dwelling units are relocated to 
220.14(J).
• 220.14(K) now clarifies that the value in (K) has demand factors 

applied.
• New 220.14(M) clarifies that the minimum unit load in table 220.12 

includes the lighting at receptacle outlets specified.

220.14(J), (K), & (M)
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General Lighting

• Demand factors for derating feeder and service conductors in 
hospitals are deleted.
• Demand factors for feeder and service conductors in hotels, motels, 

and apartment houses without provision for cooking, are increased to 
correlate with revisions in Table 220.12.

220.42
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Determining Existing Loads

• 220.87 permits actual maximum demand values to determine existing 
loads.
• Where feeder or service conductors have a renewable energy system, 

or any form of peak load shaving, actual maximum demand is not 
obtainable and Section 220.87 cannot be applied.

220.87
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Wiring on Buildings (or Other Structures)

• Type TC-ER cable is now a permitted wiring method for outside 
feeders and branch circuits and services.
• Type TC-ER cable complies with the crush and impact requirements 

of Type MC cable.
• Type SE cable is now specifically identified as permitted in 225.10, 

230.43, and 230.44.

225.10, 230.43, & 230.44
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Supports Over Buildings

• Section 225.15 is revised by removing the reference to 230.29.
• The requirement for outside branch-circuits and feeders supported 

over a building is that they be “securely supported.”
• Applying the requirements of 230.29 in Article 225, and bonding the 

grounded conductor to metal support structures violates 250.142(B).

225.15
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Overhead Spans Open/Multiconductor Cable

• Parent text is added to clarify that this section applies only to 
overhead spans of open conductors and open multiconductor cables.
• Cable assemblies, such as Type SE or UF are not “open 

multiconductor cables.”
• The requirements of 225.19 do not apply to raceways or cable 

assemblies.

225.19
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Special Conditions (Number of Supplies)

• 225.30(A) is modified to permit additional feeders or branch circuits 
for docking facilities and piers.
• This revision recognizes the need for increased levels of ground fault 

protection in marinas and similar installations.
• Section 555.35 requires shore power receptacles to have GFPE not 

exceeding 30 mA. Feeders and branch circuits must have GFPE set 
to open at not more than 100 mA.

225.30(A)
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Common Supply Equipment

• 225.30(B) now permits up to six feeders to supply a separate building 
or structure.
• All of the feeder conductors must originate in the same panelboard, 

switchboard, or other distribution equipment.
• Each feeder must terminate in a single disconnecting means, and all 

of the feeder disconnects in the building or structure supplied, must 
be grouped in the same location.

225.30(B)
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Spliced and Tapped Conductors

• The requirement for marking power distribution blocks used on 
service conductors is moved from 314.28(E)(1) to 230.46.
• All power distribution blocks, pressure connectors, and devices for 

splices and taps of service conductors must be listed.
• Effective January 1, 2023, pressure connectors and devices for 

splices and taps on service conductors must be marked as suitable.

230.46
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Barriers

• The requirements of 408.3(A)(2) are relocated and expanded into new 
230.62(C).
• All service equipment is now required to be provided with barriers to 

prevent line side inadvertent contact.
• This includes, but is not limited to panelboards, switchboards, 

switchgear, motor control centers, individual circuit breaker 
enclosures, SUSE rated transfer switches, and fused disconnects.

230.62(C)

DRAFT

812



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

230.62(C)

DRAFT

813



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Surge Protection, Dwelling Units

• New 230.67 requires services supplying dwelling units to be provided 
with an SPD.
• The SPD must be located in or next to the service equipment. An 

exception permits an alternate location, provided an SPD is located at 
each next level distribution equipment downstream toward the load.

• All of the requirements in this new section apply where service 
equipment is replaced.

230.67
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Maximum Number of Disconnects, Two to Six

• The requirements in 230.71(B) permitting up to six service 
disconnects are significantly revised.
• Panelboards, for example, must be provided with a single main in 

each enclosure.
• 230.71(B)(1) through (4) outline the permitted methods for two to six 

service disconnects.

230.71
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Disconnection of Grounded Conductor

• A new informational note is added in 230.75, to explain how this 
requirement is typically met.
• In order to performance test GFPE, there must be a means to 

disconnect the grounded conductor from premises wiring.
• A short section of bus is typically installed so that it can be easily 

removed, and it is typically identified as a neutral disconnect link.

230.75
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230.75

DRAFT

819



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Equipment…Supply Side of Service Disconnect

• Other current-limiting devices are not permitted to act as a “cable 
limiter.”
• Where service conductors are spliced, the rules of 240.21 do not 

apply.
• 230.82(6) now requires PV systems, fuel cells, and wind energy, etc. 

connected on the supply side of the service disconnect to be 
provided with service rated disconnecting means and overcurrent 
protection.

230.82 (1), (3), (5), & (6)
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Equipment…Supply Side of Service Disconnect

• Emergency disconnects required by 230.85 are permitted to be 
connected on the supply side of the service disconnect.
• Meter mounted transfer switches are added in list item (11) and are 

permitted for optional standby use.

230.82 (10) & (11)
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Emergency Disconnects

• All services for one and two family dwellings are now required to have 
emergency disconnects installed in a readily accessible outdoor 
location.
• These disconnects are necessary for first responders in a fire or other 

emergency.

• Similar requirements are added in this NEC cycle for energy storage 
systems and permanently mounted generators.

230.85
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Restricted Access Adjustable-Trip Circuit Breakers

• Adjustable trip circuit breakers may be rated at the adjusted current 
setting, provided there is restricted access to the device.
• 240.6(C) list items (1) through (3) are editorially modified for clarity.
• New list item (4) permits an adjustable trip circuit breaker that is 

password-protected with the password accessible only to qualified 
personnel to be considered as having restricted access.

240.6(C)
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Feeder Taps

• The parent text 240.21(B) is modified for clarity.
• Feeders are permitted to be tapped at any point on the load side of 

the feeder overcurrent protective device.
• Generator supplied feeder tap conductors are often installed in this 

manner. See 445.13(B).

240.21(B)
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Reconditioned Equipment

• Low and medium voltage fuse holders/non-renewable fuses are not 
permitted to be reconditioned.
• Molded case circuit breakers and low voltage power circuit breaker 

electronic trip units are not permitted to be reconditioned.
• Low, medium voltage power CBs, high voltage CBs, 

electromechanical protective relays, and current transformers are 
permitted to be reconditioned.

240.62, 240.88, & 240.102
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Arc Energy Reduction

• Documentation is now required to demonstrate that the method 
chosen to reduce clearing time will operate at a value below the 
arcing current.
• 240.67(B) requires that the method chosen to reduce clearing time 

operates at a value below the arcing current.

• Current limiting electronically actuated fuses are now a permitted arc 
energy reduction method in 240.67.

240.67
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240.67

Courtesy of Eaton
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Performance Testing

• Arc energy reduction methods must be performance tested when first 
installed onsite.
• Testing must be performed by qualified persons in accordance with 

the manufacturers’ instructions.
• A written record of this testing must be made available to the AHJ.

240.67(C) & 240.87(C)
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Arc Energy Reduction

• Temporary adjustment of the instantaneous trip setting to achieve arc 
energy reduction is prohibited.
• All arc energy reduction methods chosen, must operate at less than 

the available arcing current. This must be documented.

240.87
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Overvoltage Protection

• Articles 280 and 285 have been combined to form a new Article 242 
titled Overvoltage Protection.
• The article has three parts, General, Surge Protective Devices (SPDs) 

1000 Volts or Less, and Surge Arresters Over 1000 Volts.
• Technical responsibility for Article 242 and its associated definitions 

in Article 100 has been shifted from CMP-5 to CMP-10.

Article 242
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Definition of Bonding Jumper, Supply-Side

• The definition of the term Bonding Jumper, Supply-Side has been 
deleted from 250.2.
• The definition, without revision has been located into Part I of Article 

100.
• This relocation aligns with the requirements of Section 2.2.2.1 of the 

NEC Style Manual.

250.2
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Informational Note References NFPA 70E

• A new informational note has been added following Section 250.20(B) 
and 250.36.
• The informational note references NFPA 70E Standard for Electrical 

Safety in the Workplace, Annex O.
• High-impedance grounded systems limit arc energy in a first phase-

to-ground fault event that occurs in a high impedance grounded 
system.

250.20(B) & 250.36
Informational Note
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Grounding on Supply Side of Disconnect

• A new section 250.25 titled “Grounding Systems Permitted to Be 
Connected on the Supply Side of the Disconnect” has been added in 
Part II of Article 250.
• The new section provides rules for grounding of systems connected 

to the supply side of the service disconnect as permitted in 230.82.

• The new section addresses systems supplied by grounded and 
ungrounded utility sources.

250.25
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Main Bonding Jumper and System Bonding Jumper

• The words “aluminum, copper-clad aluminum” have been added to 
Section 250.28(A).
• This clarifies the conductive materials permitted to be used as main 

and system bonding jumpers.
• This revision also aligns with the permitted materials listed in 

250.102(C)(1), and with materials that manufacturers sometimes use 
for main and system bonding jumpers within listed equipment.

250.28
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Grounding Separately Derived AC Systems

• Multiple separately derived systems connected in parallel are 
considered a single separately derived system, only where the 
systems are of the same type.
• Section 250.30(A)(2) was revised to clarify that the system bonding 

jumper is connected to the enclosure, not the disconnecting means.

• Exceptions were relocated to follow the rule to which they apply to 
comply with the NEC Style Manual.

250.30
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Trailer-Mounted Generators

• The term trailer-mounted has been incorporated into Section 
250.34(B).
• The requirements apply to portable, vehicle, and trailer-mounted 

generators.
• Subdivision (C) remains as in the 2017 NEC due to Second Revision 

7793 failing ballot.

250.34(A) & (B)
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Aluminum and Copper-Clad Aluminum Conductors

• This section was restructured into a list format to meet the NEC Style 
Manual requirements.
• The revision in (1) prohibits direct contact with concrete.
• (2) has been revised to permit terminations of aluminum and copper-

clad aluminum conductors connections within 18 inches of the earth 
where within enclosures listed for the environment.

250.64(A)
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Securing and Protection Against Physical Damage

• The term Schedule 80 has been added to second-level subdivisions 
(2) and (3).
• The revision clarifies the type of PVC conduit that is suitable to 

provide protection against physical damage.
• Schedule 80 PVC conduit provides impact and crush resistant 

characteristics, while schedule 40 does not.

250.64(B)(2) & (B)(3)
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Raceways and Enclosures for GECs

• The term cable armor has been added to second-level subdivision (1).
• (3) has been revised to clarify minimum sizing requirements for 

bonding jumpers that are connected to ferrous metal raceways, or 
cable armor that encloses a GEC.
• The minimum size must not be smaller than the largest contained 

GEC in the same enclosure.

250.64(E)(1) & (E)(3)
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250.64(E)(1) & (E)(3)
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Grounding Electrode Conductor Connections

• The rebar extension must be connected to the rebar in the foundation 
or footing.
• The rebar extension shall not be exposed to earth contact without 

corrosion protection.
• The rebar extension shall not be used to interconnect electrodes of 

the grounding electrode system.

250.68(C)(3)
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250.68(C)(3)

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Method of Bonding at the Service

• The words “listed threaded hubs” have been incorporated into list 
item (2) of this section.
• Standard hubs that have not been evaluated and listed for use in 

service bonding applications are not permitted.
• Listed products are identified for the uses for which they are 

permitted.

250.92(B)

DRAFT
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250.92(B)

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Bonding Loosely Joined Metal Raceways

• The words “expansion-deflection, or deflection” have been 
incorporated into this section.
• Bonding requirements in this section now apply to expansion 

deflection, and deflection fittings, as well as telescoping expansion 
fittings.

• Some fittings have integral bonding jumpers, others do not, and 
bonding jumpers must be installed.

250.98

DRAFT
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250.98

Courtesy of ABB
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Bonding of Piping Systems and Exposed Structural Metal

• The words “except that it shall not be required to be larger than 3/0 
copper or 250 kcmil aluminum or copper-clad aluminum” have been 
restored within this section.
• Bonding jumper sizes do not have to exceed 3/0 copper or 250 

aluminum as appeared in the 2014 NEC and prior.

• Informational note references to NFPA 54 and NFPA 780 have been 
updated.

250.104(A)(B)(C)(D)

DRAFT
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250.104(A)(B)(C)(D)

DRAFT
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Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Multiconductor Cable Reidentified

• This section provides allowances for reidentifying equipment 
grounding conductors.
• The words “Where the conditions of maintenance and supervision 

ensure that only qualified persons service the installation” have been 
removed from this section.

• No other such restrictions exist that deal with reidentification of 
conductors.

250.119(B)

DRAFT
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250.119(B)

DRAFT
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Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Metal Frame of Building or Structure

• The word “restricted” has been added to the title of this section.
• Added text in (B) restricts structural metal building frames from use as 

equipment grounding conductors.
• The revision provides consistency with the provisions of 250.136(A).

250.121(B)

DRAFT
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250.121(B)

DRAFT
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Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Size of Equipment Grounding Conductors

• Subdivision (B) is revised to clarify that adjustment and/or correction 
factors do not require an increase in the size of the EGC.
• The new exception to (B) indicates qualified persons shall be 

permitted to size equipment grounding conductors to provide an 
effective ground-fault current path.

• EGC sizes for 5000 and 6000 amperes are revised to correlate with 
Table 8, Chapter 9.

250.122

DRAFT
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250.122

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Connections to an Equipment Grounding Conductor

• This section has been rearranged into a list format in accordance with 
the NEC Style Manual.
• Revisions in (2) include the words “of the wire type” and “contained 

within the same” for clarification.
• Informational Note No. 2 now includes both flexible cords and flexible 

cables.

250.134

DRAFT
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250.134
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Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Equipment Secured to Grounded Metal Supports

• The title of this section has been revised to “Equipment Secured to 
Grounded Metal Supports.”
• Text was added to clarify that the metal rack or structure must be 

connected to an equipment grounding conductor of the circuit.
• Former Subdivision (B) has been deleted as it is redundant to the 

equipment grounding conductor requirements in Part IX of Article 620 
covering elevators.

250.136

DRAFT
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250.136

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Line- and Load-Side Equipment Grounding

• This section has been revised to be consistent with the use of defined 
grounding and bonding terms.
• A new item has been added to (A), which recognizes the grounded 

conductor for grounding in a supply-side disconnect application that 
is not at the service.

• Exception No. 3 to 250.142(B) has been removed.

250.142

DRAFT
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250.142

DRAFT

877



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Receptacle Grounding Connections to Grounded Boxes

• The phrase “the provisions of” has been removed as part of a global 
revision in the NEC.
• The title of Section 250.146 has been changed to remove the word 

“box” and replace it with the term equipment grounding conductor.
• The revised text provides clarification about the metal box that is 

connected to an EGC.

250.146

DRAFT

878



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

250.146

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Continuity of EGCs and Attachment in Metal Boxes

• The title of this section has been revised by replacing the word “to” 
with the word “in.”
• This section has been revised to restore the words “associated with 

any of those circuit conductors” that appeared in the 2014 NEC.
• Subdivision (E) has been deleted as the restrictions related to 

soldered connections is covered in 250.8.

250.148

DRAFT
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250.148

DRAFT
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Multipoint Grounded Neutral Systems

• Exception No. 1 to 250.184(A)(1) has been revised to remove the 
word “bare” and add the text “For multigrounded neutral systems as 
permitted in 250.184(C), bare…” (See NEC text).
• A new exception to 250.184(C) relaxes the distance requirement if the 

only purpose is to remove the cable sheath to make a grounding 
electrode connection.

250.184(A)(1) & (C) Exception

DRAFT
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250.184(A)(1) & (C) Exception

DRAFT

883



Chapter 3 

DRAFT

884
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Change Summary

Conductors, Paralleled Installations

• 300.3(B)(1) is modified to require connections, taps or extensions 
from paralleled conductors be made in a manner to equalize the 
current.
• This revision attempts to provide additional clarity for the termination 

of and tapping from paralleled conductors.

• 310.10(H) does not address potential misapplication of connections 
to paralleled conductors.

300.3(B)(1)

DRAFT
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300.3(B)(1)

DRAFT
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Change Summary

Protection Against Physical Damage, Fittings

• 300.4(G) is modified to recognize multiple methods for fittings to 
provide protection in positive text.
• Physical protection is required, not insulation. New list items are 

added.
• The exception is deleted and rolled into new list item (3).

300.4(G)

DRAFT
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300.4(G)

DRAFT
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Change Summary

Raceways Exposed… Temperatures, Sealing

• 300.7(A) is revised to correlate with 225.27.
• Products used to seal raceways or sleeves must be identified for the 

use.
• Compatibility with the cable/conductor insulation, bare conductor, 

shield or other component is required.

300.7(A)

DRAFT
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300.7(A)

DRAFT
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Change Summary

Exit Enclosures (Stair Towers)

• New section 300.25 addresses the installation of wiring methods in 
stair towers.
• Only wiring methods serving equipment permitted by the AHJ are 

permitted.
• This new section correlates with existing requirements in NFPA 101, 

the Life Safety Code.

300.25

DRAFT
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300.25

DRAFT
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Change Summary

Article Scope and Conductors

• The scope of article 310 is now limited to not more than 2000 volts.
• Requirements and ampacity tables for conductors over 2000 volts are 

relocated into new Article 311.
• Copper clad aluminum (CCA) conductors must meet the material 

requirements of the definition in Article 100.

310.1 & 310.3

DRAFT
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310.1 & 310.3

DRAFT
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Change Summary

Single-Phase Dwelling Services and Feeders

• Previous requirements of 310.15(B)(7) are relocated into new section 
310.12.
• The existing table in Annex D, previously located in 310.15(B)(7) is 

reinserted as Table 310.12.
• Table 310.12 is permitted to be applied where no ampacity 

adjustment or correction factors are required.

310.12

DRAFT
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310.12

DRAFT
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Change Summary

Ampacity Tables

• Previous requirements in 310.15(A)(1) through (A)(3) are relocated into 
new 310.14.
• Under engineering supervision interpolation of the conductor, 

ampacities are permitted.
• 310.15(A) is modified to require that conductor ampacity complies 

with 310.15(A) through (F) and 310.12.

310.14 & 310.15

DRAFT
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310.14 & 310.15

DRAFT
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Change Summary

Ambient Temperature Correction/Adjustment Factors

• Requirements for ambient temperature correction factors are 
completely reorganized.
• Six new sections are added to correlate with remaining ampacity 

tables.
• Revised structure increases clarity and usability.

310.15(B) & (C)

DRAFT
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310.15(B) & (C)

DRAFT
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Change Summary

Article 311 Medium Voltage Conductors and Cable

• New Article 311 is added to cover the use, installation, construction 
specifications, and ampacities for Type MV medium voltage 
conductors and cable.
• Article 328 for MV cable is deleted.
• Requirements for conductors rated over 2000 volts are removed from 

Article 310 into 311.

Article 311

DRAFT
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Article 311

DRAFT
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Change Summary

Power Monitoring or Energy Management Equipment

• 312.8(B) now addresses both power monitoring and energy 
management systems.
• New requirements are added for conductors used exclusively for 

control or instrumentation circuits.
• Existing requirements are separated into subdivisions for clarity.

312.8(B)

DRAFT
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312.8(B)

Courtesy of Eaton

DRAFT
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Change Summary

Number of Conductors...Box Volume/Fill

• The single volume allowance for EGCs and EBJs is limited to four of 
these conductors.
• A ¼ volume allowance based upon the largest EGC or EBJ in the box 

is added for each EGC or EBJ over four.
• Editorial revisions are made in the parent text and Table 314.16(A).

314.16

DRAFT
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314.16

DRAFT
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Change Summary

Conductors Entering Boxes, Conduit Bodies, or Fittings

• Openings through which conductors enter must now be closed in a 
manner identified for the application.
• 314.17(B) is retitled as Boxes and Conduit Bodies and is separated 

into four second-level subdivisions.
• 314.17(B)(4) Temperature Limitation requires nonmetallic 

boxes/conduit bodies to be suitable for the lowest temperature rated 
conductor.

314.17

DRAFT
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314.17

DRAFT
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Change Summary

Boxes at Ceiling-Suspended (Paddle) Fan Outlets

• The limitation of this requirement to “where spare, separately 
switched, ungrounded conductors, are provided to a ceiling-mounted 
outlet box” is deleted.
• Boxes listed for the sole support of ceiling suspended fans and those 

providing access to structural framing capable of supporting a 
ceiling-suspended fan bracket, or equivalent are permitted.

314.27

DRAFT
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314.27

DRAFT

910



Chapter 3 • Articles 300-396 © 2020 electrical training ALLIANCE

Change Summary

Ampacity

• New text in 320.80(A), 330.80(C) and 338.10(B)(4) are added to 
address the installation of more than two cables in thermal insulation.
• Where space is not maintained between cables that are in contact 

with thermal insulation, caulk, or sealing that foam, capacity must be 
adjusted in accordance with Table 310.15(C)(1).

• Editorial revisions are made in 330.80(B) to reference tables in new 
Article 311 MV Conductors and Cables.

320.80(A), 330.80(C), & 
338.10(B)(4)

DRAFT
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320.80(A), 330.80(C), & 
338.10(B)(4)

DRAFT
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Change Summary

Hazardous (Classified) Locations

• New 330.130 provides construction requirements for Type MC-HL 
cable.
• Type MC-HL cable is built to the UL Product Category, Cable for Use 

in Hazardous Locations, PJPP.
• Type MC-HL cable is recognized for use in some hazardous location 

applications.

330.130

DRAFT
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330.130

DRAFT
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Change Summary

Conductors

• To address minimum conductor sizes for control and signal 
conductors, the following revisions are implemented.
• 18 AWG copper, nickel, or nickel-coated copper, 14 AWG copper 

clad aluminum, and 12 AWG aluminum.
• 14 AWG copper clad aluminum is permitted for only controlling signal 

conductors.

330.104 & 336.104

DRAFT
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330.104 & 336.104

Courtesy of Copperweld Bimetallics LLC

DRAFT
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Change Summary

Securing and Supporting

• New text in 334.30 mandates that the cable length between the cable 
entry and the closest cable support shall not exceed 18 inches.
• This is necessary where loops are left for future modifications.
• All references to, and requirements for, Type NMS cable are deleted 

throughout Article 334.

334.30

DRAFT
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334.30

DRAFT
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Change Summary

Type TC Cable, Uses Permitted

• Only Type TC-ER-JP cable containing both power and control 
conductors is permitted in one- and two-family dwelling units.
• Type TC-ER-JP cable installed on the exterior of a dwelling unit must 

comply with Part II of Article 340.
• Type TC cable is now permitted in hazardous locations where 

specifically referenced elsewhere in the Code.

336.10

DRAFT
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336.10

DRAFT
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Change Summary

Hazardous (Classified) Location Cable

• New construction requirements for Type TC-ER-HL are added to 
correlate with 336.10(11).
• The use of Type TC-ER-HL in hazardous locations has been 

expanded.
• TC-ER-HL cable larger than 1 inch in diameter must meet additional 

requirements.

336.130

DRAFT
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336.130

DRAFT
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Change Summary

Type P Cable

• New Article 337 now permits the installation of Type P cable (marine 
shipboard cable).
• Type P cable has been used in land-based oil and gas rigs for over 

four decades.
• Type P cable is limited to industrial installations and hazardous 

locations.

Article 337

DRAFT
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Article 337

DRAFT
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Change Summary

Service Entrance Conductor Assembly

• A new definition of “Service Entrance Conductor Assembly” is added 
to 338.2.
• This definition is necessary to address assemblies of single insulated 

USE conductors.
• Construction requirements are modified to recognize service entrance 

conductor assemblies.

338.2 & 338.100

DRAFT

925



Chapter 3 • Articles 300-396 © 2020 electrical training ALLIANCE

338.2 & 338.100

DRAFT

926



Chapter 3 • Articles 300-396 © 2020 electrical training ALLIANCE

Change Summary

Physical Damage and Severe Physical Damage

• Physical damage is now specifically addressed in the XXX.10(E) 
sections for IMC, RMC, and EMT.
• IMC and RMC are permitted to be installed in areas subject to severe 

physical damage.
• EMT is permitted to be installed in areas subject to physical damage.

342.10(E), 344.10(E), & 
358.10(E)

DRAFT
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342.10(E), 344.10(E), & 
358.10(E)

DRAFT
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Change Summary

Dissimilar Metals

• Galvanized IMC/RMC/EMT are permitted to be used with stainless 
steel and aluminum fittings where not subject to severe corrosive 
influences.
• Stainless steel IMC/RMC/EMT must be installed with stainless 

fittings, boxes and enclosures.

• Steel boxes and enclosures are permitted where not subject to 
corrosive influences.

342.14, 344.14, & 358.14

DRAFT
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342.14, 344.14, & 358.14

DRAFT
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Change Summary

Securing/Supporting and Expansion Splice Plates

• Cable ties used in cable tray must be listed and identified for the 
application and for securement and support.
• Cable ties for securement and support must have the suffix S, 2S or 

21S.
• Expansion splice plates for cable trays are required where necessary, 

to compensate for thermal expansion and contraction.

392.30(B) & 392.44

DRAFT
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392.30(B) & 392.44

DRAFT
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Change Summary

Bushed Conduit and Tubing, Flanged Connections

• 392.46 is separated into first-level subdivisions for clarity.
• Only nonmetallic cables or conductors are permitted to transition 

through bushed conduit, tubing or flanged connections.
• Conduits, tubing, and flanged connections must be protected from 

the abrasion and sealed to prevent debris from entering.

392.46

DRAFT
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392.46
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Course Description: This extensive and popular program analyzes the major changes to 

the NEC. Members of the twenty code-making panels contributed to the 
development of the authoritative text, which covers more than 400 of 
the most significant changes and includes interpretations by the group 
that enforces the NEC. This comprehensive course will provide users a 
solid understanding and application of the requirements contained in 
the 2020 NEC. 

                             The course is presented using PowerPoint presentations and interactive 
group discussions. The course explores the most important changes to 
the first 3 chapters of the NEC.  
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Course Outline:   
 

Significant Changes to the NEC 2020 Part A 
 
Day 1 
Entire Code, Code Wide Changes 
Chapter 1: General, Articles 90 - 110 
 
90   Introduction 
100 Definitions  
110 Requirements for Electrical Installations  
 
 
Day 2 
Chapter 2: Wiring and Protection, Articles 200 – 280 
 
200 Use and Identification of Grounded Conductors 
210 Branch Circuits  
215 Feeders 
220 Branch- Circuit, Feeder, Service Calculations 
225 Outside Branch Circuits and Feeders  
230 Services  
240 Overcurrent Protection  
242 Surge Protection 
250 Grounding  
 
 
Day 3 
Chapter 3: Wiring Methods and Materials, Articles 300 - 399 
 300 Wiring Methods  
 310 Conductors for General Wiring  
 311 Medium Voltage Conductors 
 312 Cabinets, Cutout Boxes, and Meter Socket Enclosures 
 314 Outlet, Device, Pull, and Junction Boxes; Conduit Boxes; Fittings; and Manholes 
 320 Armored Cable: Type AC   
 330 MC Cable 
 334 NM Cable 
 336 Tray Cable 
 337 Type P Cable  
 338 Service-Entrance Cable: Types SE and USE  
 342 Intermediate Metal Conduit Type IMC 
 344 Rigid Metal Conduit Type RMC  
  358 EMT 
 392 Multiconductor Cables  
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Reconditioned Equipment

• There are now several reconditioned equipment requirements in the 
NEC.

• See a new definition of Reconditioned added in Article 100.
• See 110.21(A)(2), where reconditioned equipment must be identified 

as reconditioned, and the original listing mark be removed. 
• Other examples of requirements include a prohibition to recondition 

molded case circuit breakers and transfer switches. 
• Low voltage power circuit breakers, and more, are permitted to be 

reconditioned.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

GFCI Requirements

• The NEC now globally provides clarity in Chapters 5, 6, and 7 with 
respect to the general GFCI requirements in 210.8. 

• Revisions provide clarity that 210.8 applies unless specifically 
modified in a Chapter 5, 6, or 7 article. 

• Sections 210.8 and 422.5 are correlated to clarify the application of 
GFCI requirements for appliances.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Definitions

• Article 100 now has a new Part III, which contains hazardous 
(classified) location definitions. 

• Generally, where a word or term is defined and is used in more than 
one article, the definition is located in Article 100.

• Generally, where used only in a single article, a definition is located in 
the XXX.2 section of that article. 

• Note that a number of definitions exist in the XXX.2 section of an 
article but apply throughout the Code (e.g., cable assemblies, 
raceways, and systems).

• Text in each XXX.2 section explain which definitions apply only within 
that article, and those that apply beyond that article.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Fault Current

• Definitions were added for Fault Current and Available Fault Current. 
• The use of the terms short circuit current, fault current, and available 

fault current were correlated throughout the NEC.
• Equipment has a short circuit current rating. 
• Available fault current must not exceed the short circuit current rating. 

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Disconnects for Emergency Responders

• There is a need for a means to remove power quickly and safely for 
one- and two-family dwelling units during a fire or other emergency. 

• A means to disconnect power (and signage) on the outside of the 
dwelling unit requirements is added. 

• Examples include requirements for services, generators, energy 
storage systems, and alternative energy sources.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Outside Feeders and Service Disconnects

• Revisions allow for easier establishment of an ESWC and reducing the 
likelihood and level of exposure where ESWC is not established. 

• Section 230.71 no longer permits a panelboard to contain six disconnecting 
means. 

• Generally, each service enclosure must contain only one disconnecting 
means.

• Switchboards, switchgear, and metering centers with separate 
compartments and barriers may contain up to six disconnects.

• New 225.30(B) now allows six feeders instead of a single large feeder under 
prescribed conditions to facilitate ESWC on a part of the building supply and 
smaller conductors and a reduction in available fault current. 

• This requirement mandates that (not more than six) feeders originate in the 
same equipment and terminate in the same location. 

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Chapter 8

• Reorganization and clarification of the application of Chapter 8 
requirements has begun.

• A new Article 800, General Requirements for Communications 
Systems, is added. 

• Redundancies that existed throughout Chapter 8 have been 
eliminated. 

• Existing Article 800 for Communications Circuits is editorially 
renumbered as Article 805.

Code-Wide Revisions

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Article 242 Overvoltage Protection

• Articles 280 and 285 from the 2017 NEC have been combined into a 
single article titled “Overvoltage Protection.” 

• The article has three parts, General, Surge Protective Devices (SPDs) 
1000 Volts or Less, and Surge Arresters Over 1000 Volts. 

New Articles

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Article 311 Medium Voltage Conductors and Cables

• Article 328 in the 2017 NEC has been deleted, and its content has 
been relocated to a new Article 311 titled Medium Voltage Conductors 
and Cables. 

• Requirements for medium voltage cables and conductors rated over 
2000 volts and located formerly in Article 310 have also been 
incorporated into this new article. 

• This new article covers the use, installation, construction 
specifications, and ampacities for Type MV medium voltage 
conductors and cable. 

New Articles

DRAFT
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Change Summary

Code-Wide Revisions © 2020 electrical training ALLIANCE

Article 337 Type P Cable

• A new article titled “Type P Cable” has been added to NEC Chapter 3. 
• Article 337 addresses the use and installation of Type P cable (marine 

shipboard cable).
• Type P cable has been commonly used in land-based oil and gas rigs 

for over four decades, but the NEC has never addressed its permitted 
use. 

• Type P cable is limited to industrial installations and hazardous 
locations. 

New Articles
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Code-Wide Revisions © 2020 electrical training ALLIANCE

Article 800 General Requirements for Communications Systems 
and Article 805 Communications Circuits

• Article 800 has been revised to include all the common general 
requirements from all the Chapter 8 communications articles into a 
single article. 

• The remaining specific rules in former Article 800 have been included 
in a new Article 805 titled “Communications Circuits.” 

• This revision eliminates redundancy. 

New Articles
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Expanded Scope Electric Vehicles and Marinas

• The words “in marinas and boatyards” have been added to 
90.2(A)(5).
• A new (6) has been added to 90.2(A) to address installations used to 

export power from electric vehicles to premises wiring.
• Bidirectional flow of power is typically accomplished using utility 

interactive inverters.

90.2(A)(5) & (6)
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90.2(A)(5) & (6)
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Article 100 Scope (.2)

• The scope of Article 100 has been revised to indicate that definitions 
are also provided in the .2 section of some articles.
• The second (.2) section of various articles have been revised to 

address when the defined terms apply only within that article.
• The second (.2) section in some cases will indicate that the defined 

term applies within that article and throughout the NEC.

Article 100
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Article 100
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Article 100 Scope (Parts I, II, and III)

• The scope of Article 100 has been revised to indicate that definitions 
are also provided in the .2 section of some articles.
• The second paragraph of the scope now indicates that Part III of 

Article 100 includes definitions applicable to Hazardous (Classified) 
Locations.

• Both changes revise the scope to align with the representation 
contained in Article 100.

Article 100
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Definition of Accessible (as applied to equipment)

• The definition of the term Accessible (as applied to equipment) has 
been revised and simplified.
• The revision provides a clearer differentiation from the definition of the 

term readily accessible.
• Rules containing this term have a more accurate meaning by 

definition.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Bonding Jumper, Supply-Side

• The definition of the term Bonding Jumper, Supply-Side has been 
deleted from 250.2.
• The definition, without revision, has been located into Part I of Article 

100.
• This relocation aligns with the requirements of Section 2.2.2.1 of the 

NEC Style Manual.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of DC-to-DC Converter

• The varying versions of the term DC-to-DC Converter have been 
removed from Articles 690, 606, and 712.
• One common definition of the term has been incorporated into Article 

100.
• CMP-4 retains technical responsibility of the term in the 2020 NEC.

Article 100
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Article 100
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Definition of Equipotential Plane

• The definition of the term equipotential plane has been simplified and 
relocated in Article 100.
• This definition applies to Articles 680 and 682.
• The definition of “equipotential plane” in Section 547.2 remains in that 

section and applies only to agricultural facilities.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Fault Current and Available Fault Current

• New definitions of the terms fault current and fault current, available
have been added to Article 100.
• A new informational note and associated figure have been added to 

enhance clarity and usability.
• This revision aligns with similar recent revisions in other standards 

that use the terms, such as NFPA 70E.

Article 100
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Article 100
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Definition of Habitable Room

• A new definition of the term habitable room has been added to Article 
100.
• The new definition describes what constitutes a habitable room and 

differentiates it from one that is not.
• The new definitions align with the same defined term that is included 

in NFPA 5000 with similar context to the defined term in the IRC and 
IBC.

Article 100
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Definition of Interactive Inverter

• The definition of the term interactive inverter has been revised and 
clarified.
• The term interactive inverter is no longer limited in use within NEC

rules addressing interaction with a utility.
• Interactive inverters are capable of delivering power to the utility 

where identified for that use in accordance with Section 705.6.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Inverter

• The definition of the term Inverter has been revised and simplified.
• The definition has been relocated to Article 100 to comply with the 

NEC Style Manual.
• The term inverter is applicable to multiple types of systems and not 

limited in application to just photovoltaic (PV) systems.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Labeled – New Informational Note

• A new informational note has been added following the definition of 
the term Labeled.
• Clarification has been provided about what constitutes labeling as 

defined in the NEC.
• The labeling can appear on the smallest package of the product in 

cases where the equipment is small or installed in a harsh 
environment.

Article 100
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Article 100
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Definition of Laundry Area

• A new definition of the term Laundry Area has been added to Article 
100.
• This is an area containing or designed to contain a laundry tray, 

clothes washer, or clothes dryer.
• The definition of laundry area in Section 550.2 is no longer necessary 

and has been deleted.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Messenger or Messenger Wire

• A definition of the term(s) messenger and messenger wire have been 
added to Article 100.
• This unique definition applies to either term used within the NEC.
• A messenger can be current carrying or be dead-ended on both ends 

and used only for support.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Photovoltaic (PV) System

• The definition of the term Photovoltaic (PV) System has been revised.
• As revised, the system includes all components, circuits, and 

equipment up to and including the PV system disconnecting means.
• The text about connecting to a utilization load has been deleted.

Article 100
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Article 100
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Definition of Prime Mover

• A definition of the term Prime Mover has been added to Article 100.
• It is defined as the machine that supplies mechanical horsepower to a 

generator.
• CMP-13 has been assigned technical responsibility of this term.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Receptacle – New Informational Note

• The words “or strap” have been added following the word “yoke” in 
two instances within this definition.
• This revision aligns with NEC requirements that use the phrase 

mounting yoke or strap, such as in 314.16(B)(4), 404.10(B), and 406.5.
• The informational note clarifies that a duplex receptacle is two 

receptacles on a single mounting yoke or strap.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Reconditioned

• The term reconditioned has been added in multiple articles of the 
NEC and is now defined in Article 100.
• The process of reconditioning equipment differs from normal 

servicing of equipment that remains in place.
• Reconditioned equipment is often referred to as rebuilt, refurbished, 

or remanufactured.

Article 100

DRAFT

987



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Service Equipment

• The definition of the term Service Equipment has been revised.
• The word “usually” has been removed to reduce ambiguity and the 

word “cutoff” has been replaced by the NEC term disconnecting 
means.
• Technical responsibility of this definition has been reassigned from 

CMP-4 to CMP-10.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Stand-Alone System

• The definition of the term Stand-Alone System has been revised.
• The revision clarifies that a stand-alone system is capable of 

supplying power and is independent of an electric power production 
and distribution network.
• Examples of stand-alone systems are those powered solely by 

photovoltaic (PV), wind electric systems, fuel cell systems, all of 
which are often combined with energy storage systems.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Electrical Resistance Trace Heating

• A new definition of the term electrical resistance trace heating has 
been incorporated into Part III of Article 100.
• Part III of Article 100 now includes all definitions of words and terms 

related to hazardous (classified) locations.
• A new informational note refers to the applicable standard (ANSI/UL 

60079-30-1) for electrical resistance trace heating general and testing 
requirements.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Inherently Safe Optical Radiation “op is”

• A new definition of the term inherently safe optical radiation “op is”
has been added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Optical Radiation

• A new definition of the term optical radiation has been added to Part 
III of Article 100.
• Part III of Article 100 is now designated for defined terms used in NEC

rules that address hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Protected Optical Fiber Cable

• A new definition of the term Protected Optical Fiber Cable has been 
added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns and protection techniques that can be 
used.

Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Definition of Protected Optical Fiber Radiation

• A new definition of the term Protected Optical Fiber Radiation has 
been added to Article 100.
• Part III of Article 100 has been designated specifically for the defined 

terms associated with hazardous (classified) locations.
• The new informational note provides an important reference to 

ANSI/UL 60079 containing information related to explosive 
atmosphere ignition concerns and protection techniques.

Article 100
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Article 100
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Installation and Use

• Section 110.3(B) was revised and reworded to include the words “or 
both” in the rule.
• Equipment that is listed (certified), either bears the listing mark, bears 

a label, or both, often in combination.
• The revision aligns with the fact that most but not all listed (certified) 

equipment is labeled.

110.3(B)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Cables and Conductors – Workmanship

• A new subdivision (C) titled Cables and Conductors has been added 
in Section 110.12 which is titled Mechanical Execution of Work.
• It includes relocated requirements from the .24 sections from the 

communications articles in Chapters 7 and 8.
• Conductor and cable support and concerns about damage are 

addressed in both 110.12(C) and in 800.24.

110.12(C)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Terminal Connection Torque

• The title of subdivision (D) has been changed from “Installation” to 
“Terminal Connection Torque.”
• The term calibrated has been deleted from this section.
• Three new informational notes provide practical guidance for 

installers and inspectors.

110.14(D)
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110.14(D)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Reconditioned Equipment Exception

• The exception has been revised to provide clarification as to when 
this exception can be applied.
• New Informational Note No. 2 explains that terms such as 

refurbished, rebuilt, or remanufactured are often used interchangeably 
with the term reconditioned.

• New Informational Note No. 3 explains that the original listing mark 
could include the mark of the certifying body, and not an entire label.

110.21(A)(2)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Disconnect Marking

• A new second sentence has been added to Section 110.22(A).
• Identification of the source circuit supplying the disconnecting means 

is now required for other than one- and two-family dwelling 
installations.
• The revision enhances the ability to establish an electrically safe work 

condition as addressed in NFPA 70E.

110.22(A)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Published Values of Available Fault Current

• Section 110.24(A) has been revised for accuracy and clarification.
• The word “maximum” has been deleted in front of “available fault 

current” because it is not necessary.
• New Informational Note No. 2 explains that available fault current 

values are typically provided and published by utilities.

110.24(A)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Planning for an Electrically Safe Work Condition

• The informational note to Section 110.26(A) has been revised and 
expanded.
• The date of NFPA 70E has been changed from 2015 to 2018 to 

reference the current edition.
• The phrase “including establishing an electrically safe work condition” 

has been incorporated.

110.26(A)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Sum of Service Disconnect Ratings Added

• Section 110.26(C)(2) has been revised and restructured into a list 
format.
• Two entrances and egress paths from the work space are required if 

the sum of the two-to-six service disconnects is 1200 amperes or 
more.

• Open equipment doors on large equipment shall not impede the entry 
to or egress from the required working space.

110.26(C)(2)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Listed Fire Exit Hardware

• The words “or listed fire exit hardware” have been added to 
110.26(C)(3).
• An informational note has been added that references two UL 

standards that apply to the door hardware referred to in this rule.
• The revision differentiates listed panic hardware from listed fire exit 

hardware.

110.26(C)(3)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Dusttight Enclosure Use and Application

• Two new informational notes have been added to Section 110.28.
• Informational Note No. 3 references the specific “uses permitted” 

sections with Articles 502, 503, and 506.
• Informational Note No. 4 indicates that these types of enclosures are 

permitted in any unclassified location and limited to Class II, Division 
2; Class III, and Zone 22 hazardous (classified) locations.

110.28
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Listed Panic and Fire Exit Hardware

• Section 110.31(A)(4) has been revised to clarify the personnel door 
opening must be in the direction of egress.
• The terms listed panic hardware and listed fire exit hardware have 

been incorporated in this section.
• The informational note to Section 110.26(C)(3) provides references to 

two UL standards that address listed panic hardware and listed fire 
exit hardware.

110.31(A)(4)
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Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

Work Space About Equipment

• This section has been revised and expanded to align with similar 
requirements in 110.26(A) and (B).
• The work space shall not be used for storage.
• Live parts that are exposed for inspection or servicing must be 

suitably guarded.

110.32
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Connection to Grounded System

• Section 200.3 has been revised for improved clarity and usability.
• The word utility has been deleted from this section as it was 

redundant and implied by definition of premises wiring.
• The term direct electrical connection provides a clear distinction from 

a connection through electromagnetic induction.

200.3
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200.3
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Identification of Grounded Conductor Terminals

• The words “or silver” have been added to second level subdivision 
(1).
• Receptacles, polarized attachment plugs, and cord connectors for 

plugs and polarized plugs typically include a terminal that is silver or 
chrome in color, as compared to brass or gold color.

• The revision reflects the common identification means employed by 
product manufacturers.

200.10(B)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Identification of Ungrounded Conductors

• 210.5(C)(1) now requires ungrounded conductors be identified by 
phase or line and by system voltage class.
• Clarification is provided to permit different voltage systems within the 

same premises with the same system voltage class to use the same 
means of identification.

210.5(C)(1)
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210.5(C)(1)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

GFCI Protection for Personnel

• Measuring distance from receptacles is modified. Doors or doorways 
do not eliminate GFCI requirements.
• 210.8(C) for boat hoists is relocated into 555.9. An informational note 

is added.
• In 210.8 two first level subdivisions are deleted and three are added.

210.8

DRAFT

1034



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE
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GFCI, Dwelling Units

• The parent text in 210.8(A) is expanded to include all 125-volt through 
250-volt receptacles rated 150 volts or less to ground. 
• List item 210.8(A)(5) is no longer limited to unfinished areas and 

applies to all receptacles in basements.
• New list item 11 requires GFCI protection for indoor damp and wet 

locations.

210.8(A)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

GFCI, Other Than Dwelling Units

• Parent text in 210.8(B) is revised for clarity. Accessory buildings are 
added in 210.8(B)(8).
• 210.8(B)(2) Kitchens include areas with a sink and permanent 

provisions for either food preparation or cooking.
• Two new list items are added to include laundry areas, bathtubs and 

shower stalls.

210.8(B)
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GFCI Protection for Personnel

• Existing 210.8(D) is deleted and GFCI requirements for dishwashers 
are expanded and relocated to 422.5.
• New 210.8(D) references 422.5 to coordinate GFCI protection.
• New 210.8(E) references 210.63 requiring GFCI protection and new 

(F) includes general GFCI requirements for outdoor outlets other than 
those in 210.8(A)(3) Exception.

210.8(D), (E), & (F)
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Bathroom and Garage Branch Circuits

• Requirements for branch circuits in 210.11 are modified for clarity.
• The required receptacle outlet(s) in 210.52(D) and any other 

countertop or similar work surface receptacle outlets in bathrooms 
must be supplied by one or more 120-volt, 20-amp branch circuits.
• The required 120-volt, 20-amp branch circuit in 210.11(C)(4) 

is intended to supply the required receptacle outlet(s) in 210.52(G)(1).

210.11(C)(3) & (C)(4)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

AFCI Protection, Dwelling Units

• The exception for an individual branch circuit supplying a fire alarm 
system is modified to permit any metal raceway, metal auxiliary 
gutter, steel armored cable, Type MC or Type AC cable.
• The IN reference to UL Subject 1699C, Outline of Investigation for 

System Combination Arc-Fault Circuit Interrupters is retained.

210.12(A)
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210.12(A)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

…Sleeping Rooms, Nursing, Limited-Care Facilities

• The AFCI requirements of 210.12 are expanded to include patient 
sleeping rooms in nursing homes and limited care facilities.
• These sleeping rooms are very similar in nature to those found in 

dwelling units, guest rooms, guest suites, and dormitory units.

210.12(C)
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DRAFT

1047



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

BC Extensions/Modifications, Guest Rooms/Suites

• 210.12(D) is expanded to include guest rooms and guest suites.
• New text is added to clarify the exception for branch circuit 

conductor extensions not more than 6 feet.
• Splicing devices are permitted. The 6-foot measurement does not 

include conductors inside an enclosure, cabinet, or junction box. 

210.12(D)
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Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Conductors, Minimum Ampacity and Size

• The minimum ampacity and size of branch circuit conductors must 
also comply with 110.14(C) for equipment terminations.
• The existing exception is clarified to apply to only 210.19(A)(1)(a).
• A new Exception No. 2 is added to permit portions of the branch 

circuit (not the full length) to have an allowable ampacity of not less 
than the sum of the continuous load plus the noncontinuous load.

210.19(A)(1)
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Common Area Branch Circuits

• A new informational note is added in 210.25(B) to provide examples 
of common areas or public spaces.
• These areas include, but are not limited to, lobbies, corridors, 

stairways, laundry rooms, roofs, elevators, washrooms, storerooms, 
driveways (parking), and mechanical rooms.

210.25(B)
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Receptacle Outlets, Countertops and Work Surfaces

• Requirements for island and peninsular countertops are combined.
• 9 ft.2 of space or any fraction will require a receptacle and one more 

for every 18 ft.2 or any fraction thereof.
• A peninsular countertop work surface must have a receptacle outlet 

within 2 feet of the end of the countertop or work surface.

210.52(C)
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Outdoor Outlets and Basements, Garages, …

• New text modifies receptacle outlet requirements for decks and 
porches; accessibility from inside an attachment is no longer 
required.
• Multifamily dwellings must now comply with 210.52(G).
• Garage spaces not attached in multifamily dwellings are not required 

to have a receptacle outlet in each vehicle bay.

210.52(E) & (G)
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Equipment Requiring Servicing

• 210.63 and 210.64 are revised and combined into a single section.
• The exceptions to 210.64 are deleted.
• A new requirement now mandates a receptacle outlet for all indoor 

equipment requiring dedicated equipment space.

210.63

DRAFT

1058



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

210.63

DRAFT

1059



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Meeting Rooms

• Meeting room receptacle requirements are relocated from 210.71 to 
210.65.
• Clarity is provided for the number of, and location of, receptacle 

outlets in fixed walls.
• Revisions also address non-rectangular meeting rooms and floor 

outlets to supply receptacles that could be in hardwired furniture.

210.65
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Lighting Outlets Required

• 210.70 is modified to require lighting outlets “controlled by a listed 
wall-mounted control device.”
• Listed snap switches are permitted.
• This revision recognizes technology that utilizes remote devices that 

wirelessly communicate to control a lighting outlet or receptacle.

210.70
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Ground Fault Protection of Equipment

• New Exception No. 3 now permits temporary feeders to be installed 
without ground-fault protection for the time necessary to repair and 
maintain equipment.
• This permission is limited to the time period necessary, but not more 

than 90 days.

• Editorial revisions were made in the remainder of this section.

215.10
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Floor Area, Lighting Load Non-Dwelling Occupancies

• The parent text of 220.12 is modified editorially and relocates 
requirements to determine floor area to a new section 220.11.
• Energy Code requirements are added in 220.12(B) and Exception No. 

1 is deleted.
• Exception No. 2 is deleted as the values in Table 220.12 are revised.

220.11, 220.12(A) & (B)
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General Lighting Loads by Non-Dwelling Occupancy

• Table 220.12 is now limited to non-dwelling occupancies.
• Significant revisions are included for types of occupancies to 

correlate with ASHRAE 90.1.
• The unit load for most occupancies has been significantly reduced.

Table 220.12
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Dwelling Units, Office Buildings, Hotels, and Motels

• General lighting load requirements for dwelling units are relocated to 
220.14(J).
• 220.14(K) now clarifies that the value in (K) has demand factors 

applied.
• New 220.14(M) clarifies that the minimum unit load in table 220.12 

includes the lighting at receptacle outlets specified.

220.14(J), (K), & (M)
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General Lighting

• Demand factors for derating feeder and service conductors in 
hospitals are deleted.
• Demand factors for feeder and service conductors in hotels, motels, 

and apartment houses without provision for cooking, are increased to 
correlate with revisions in Table 220.12.

220.42
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Determining Existing Loads

• 220.87 permits actual maximum demand values to determine existing 
loads.
• Where feeder or service conductors have a renewable energy system, 

or any form of peak load shaving, actual maximum demand is not 
obtainable and Section 220.87 cannot be applied.

220.87
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Wiring on Buildings (or Other Structures)

• Type TC-ER cable is now a permitted wiring method for outside 
feeders and branch circuits and services.
• Type TC-ER cable complies with the crush and impact requirements 

of Type MC cable.
• Type SE cable is now specifically identified as permitted in 225.10, 

230.43, and 230.44.

225.10, 230.43, & 230.44
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Supports Over Buildings

• Section 225.15 is revised by removing the reference to 230.29.
• The requirement for outside branch-circuits and feeders supported 

over a building is that they be “securely supported.”
• Applying the requirements of 230.29 in Article 225, and bonding the 

grounded conductor to metal support structures violates 250.142(B).

225.15
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Overhead Spans Open/Multiconductor Cable

• Parent text is added to clarify that this section applies only to 
overhead spans of open conductors and open multiconductor cables.
• Cable assemblies, such as Type SE or UF are not “open 

multiconductor cables.”
• The requirements of 225.19 do not apply to raceways or cable 

assemblies.

225.19
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Special Conditions (Number of Supplies)

• 225.30(A) is modified to permit additional feeders or branch circuits 
for docking facilities and piers.
• This revision recognizes the need for increased levels of ground fault 

protection in marinas and similar installations.
• Section 555.35 requires shore power receptacles to have GFPE not 

exceeding 30 mA. Feeders and branch circuits must have GFPE set 
to open at not more than 100 mA.

225.30(A)
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Common Supply Equipment

• 225.30(B) now permits up to six feeders to supply a separate building 
or structure.
• All of the feeder conductors must originate in the same panelboard, 

switchboard, or other distribution equipment.
• Each feeder must terminate in a single disconnecting means, and all 

of the feeder disconnects in the building or structure supplied, must 
be grouped in the same location.

225.30(B)
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Spliced and Tapped Conductors

• The requirement for marking power distribution blocks used on 
service conductors is moved from 314.28(E)(1) to 230.46.
• All power distribution blocks, pressure connectors, and devices for 

splices and taps of service conductors must be listed.
• Effective January 1, 2023, pressure connectors and devices for 

splices and taps on service conductors must be marked as suitable.

230.46
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Barriers

• The requirements of 408.3(A)(2) are relocated and expanded into new 
230.62(C).
• All service equipment is now required to be provided with barriers to 

prevent line side inadvertent contact.
• This includes, but is not limited to panelboards, switchboards, 

switchgear, motor control centers, individual circuit breaker 
enclosures, SUSE rated transfer switches, and fused disconnects.

230.62(C)
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Surge Protection, Dwelling Units

• New 230.67 requires services supplying dwelling units to be provided 
with an SPD.
• The SPD must be located in or next to the service equipment. An 

exception permits an alternate location, provided an SPD is located at 
each next level distribution equipment downstream toward the load.

• All of the requirements in this new section apply where service 
equipment is replaced.

230.67

DRAFT

1090



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

230.67

DRAFT

1091



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Maximum Number of Disconnects, Two to Six

• The requirements in 230.71(B) permitting up to six service 
disconnects are significantly revised.
• Panelboards, for example, must be provided with a single main in 

each enclosure.
• 230.71(B)(1) through (4) outline the permitted methods for two to six 

service disconnects.

230.71
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Disconnection of Grounded Conductor

• A new informational note is added in 230.75, to explain how this 
requirement is typically met.
• In order to performance test GFPE, there must be a means to 

disconnect the grounded conductor from premises wiring.
• A short section of bus is typically installed so that it can be easily 

removed, and it is typically identified as a neutral disconnect link.

230.75
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Equipment…Supply Side of Service Disconnect

• Other current-limiting devices are not permitted to act as a “cable 
limiter.”
• Where service conductors are spliced, the rules of 240.21 do not 

apply.
• 230.82(6) now requires PV systems, fuel cells, and wind energy, etc. 

connected on the supply side of the service disconnect to be 
provided with service rated disconnecting means and overcurrent 
protection.

230.82 (1), (3), (5), & (6)
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Equipment…Supply Side of Service Disconnect

• Emergency disconnects required by 230.85 are permitted to be 
connected on the supply side of the service disconnect.
• Meter mounted transfer switches are added in list item (11) and are 

permitted for optional standby use.

230.82 (10) & (11)
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Emergency Disconnects

• All services for one and two family dwellings are now required to have 
emergency disconnects installed in a readily accessible outdoor 
location.
• These disconnects are necessary for first responders in a fire or other 

emergency.

• Similar requirements are added in this NEC cycle for energy storage 
systems and permanently mounted generators.

230.85
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Restricted Access Adjustable-Trip Circuit Breakers

• Adjustable trip circuit breakers may be rated at the adjusted current 
setting, provided there is restricted access to the device.
• 240.6(C) list items (1) through (3) are editorially modified for clarity.
• New list item (4) permits an adjustable trip circuit breaker that is 

password-protected with the password accessible only to qualified 
personnel to be considered as having restricted access.

240.6(C)

DRAFT

1102



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

240.6(C)

DRAFT

1103



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Feeder Taps

• The parent text 240.21(B) is modified for clarity.
• Feeders are permitted to be tapped at any point on the load side of 

the feeder overcurrent protective device.
• Generator supplied feeder tap conductors are often installed in this 

manner. See 445.13(B).

240.21(B)
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Reconditioned Equipment

• Low and medium voltage fuse holders/non-renewable fuses are not 
permitted to be reconditioned.
• Molded case circuit breakers and low voltage power circuit breaker 

electronic trip units are not permitted to be reconditioned.
• Low, medium voltage power CBs, high voltage CBs, 

electromechanical protective relays, and current transformers are 
permitted to be reconditioned.

240.62, 240.88, & 240.102
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Arc Energy Reduction

• Documentation is now required to demonstrate that the method 
chosen to reduce clearing time will operate at a value below the 
arcing current.
• 240.67(B) requires that the method chosen to reduce clearing time 

operates at a value below the arcing current.

• Current limiting electronically actuated fuses are now a permitted arc 
energy reduction method in 240.67.

240.67
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Performance Testing

• Arc energy reduction methods must be performance tested when first 
installed onsite.
• Testing must be performed by qualified persons in accordance with 

the manufacturers’ instructions.
• A written record of this testing must be made available to the AHJ.

240.67(C) & 240.87(C)
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Arc Energy Reduction

• Temporary adjustment of the instantaneous trip setting to achieve arc 
energy reduction is prohibited.
• All arc energy reduction methods chosen, must operate at less than 

the available arcing current. This must be documented.

240.87
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Overvoltage Protection

• Articles 280 and 285 have been combined to form a new Article 242 
titled Overvoltage Protection.
• The article has three parts, General, Surge Protective Devices (SPDs) 

1000 Volts or Less, and Surge Arresters Over 1000 Volts.
• Technical responsibility for Article 242 and its associated definitions 

in Article 100 has been shifted from CMP-5 to CMP-10.

Article 242
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Definition of Bonding Jumper, Supply-Side

• The definition of the term Bonding Jumper, Supply-Side has been 
deleted from 250.2.
• The definition, without revision has been located into Part I of Article 

100.
• This relocation aligns with the requirements of Section 2.2.2.1 of the 

NEC Style Manual.

250.2
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Informational Note References NFPA 70E

• A new informational note has been added following Section 250.20(B) 
and 250.36.
• The informational note references NFPA 70E Standard for Electrical 

Safety in the Workplace, Annex O.
• High-impedance grounded systems limit arc energy in a first phase-

to-ground fault event that occurs in a high impedance grounded 
system.

250.20(B) & 250.36
Informational Note
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Grounding on Supply Side of Disconnect

• A new section 250.25 titled “Grounding Systems Permitted to Be 
Connected on the Supply Side of the Disconnect” has been added in 
Part II of Article 250.
• The new section provides rules for grounding of systems connected 

to the supply side of the service disconnect as permitted in 230.82.

• The new section addresses systems supplied by grounded and 
ungrounded utility sources.

250.25
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Main Bonding Jumper and System Bonding Jumper

• The words “aluminum, copper-clad aluminum” have been added to 
Section 250.28(A).
• This clarifies the conductive materials permitted to be used as main 

and system bonding jumpers.
• This revision also aligns with the permitted materials listed in 

250.102(C)(1), and with materials that manufacturers sometimes use 
for main and system bonding jumpers within listed equipment.

250.28
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Grounding Separately Derived AC Systems

• Multiple separately derived systems connected in parallel are 
considered a single separately derived system, only where the 
systems are of the same type.
• Section 250.30(A)(2) was revised to clarify that the system bonding 

jumper is connected to the enclosure, not the disconnecting means.

• Exceptions were relocated to follow the rule to which they apply to 
comply with the NEC Style Manual.

250.30
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Trailer-Mounted Generators

• The term trailer-mounted has been incorporated into Section 
250.34(B).
• The requirements apply to portable, vehicle, and trailer-mounted 

generators.
• Subdivision (C) remains as in the 2017 NEC due to Second Revision 

7793 failing ballot.

250.34(A) & (B)
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Aluminum and Copper-Clad Aluminum Conductors

• This section was restructured into a list format to meet the NEC Style 
Manual requirements.
• The revision in (1) prohibits direct contact with concrete.
• (2) has been revised to permit terminations of aluminum and copper-

clad aluminum conductors connections within 18 inches of the earth 
where within enclosures listed for the environment.

250.64(A)
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Securing and Protection Against Physical Damage

• The term Schedule 80 has been added to second-level subdivisions 
(2) and (3).
• The revision clarifies the type of PVC conduit that is suitable to 

provide protection against physical damage.
• Schedule 80 PVC conduit provides impact and crush resistant 

characteristics, while schedule 40 does not.

250.64(B)(2) & (B)(3)
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Raceways and Enclosures for GECs

• The term cable armor has been added to second-level subdivision (1).
• (3) has been revised to clarify minimum sizing requirements for 

bonding jumpers that are connected to ferrous metal raceways, or 
cable armor that encloses a GEC.
• The minimum size must not be smaller than the largest contained 

GEC in the same enclosure.

250.64(E)(1) & (E)(3)
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Grounding Electrode Conductor Connections

• The rebar extension must be connected to the rebar in the foundation 
or footing.
• The rebar extension shall not be exposed to earth contact without 

corrosion protection.
• The rebar extension shall not be used to interconnect electrodes of 

the grounding electrode system.

250.68(C)(3)
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Method of Bonding at the Service

• The words “listed threaded hubs” have been incorporated into list 
item (2) of this section.
• Standard hubs that have not been evaluated and listed for use in 

service bonding applications are not permitted.
• Listed products are identified for the uses for which they are 

permitted.

250.92(B)
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Bonding Loosely Joined Metal Raceways

• The words “expansion-deflection, or deflection” have been 
incorporated into this section.
• Bonding requirements in this section now apply to expansion 

deflection, and deflection fittings, as well as telescoping expansion 
fittings.

• Some fittings have integral bonding jumpers, others do not, and 
bonding jumpers must be installed.

250.98
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250.98

Courtesy of ABB
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Bonding of Piping Systems and Exposed Structural Metal

• The words “except that it shall not be required to be larger than 3/0 
copper or 250 kcmil aluminum or copper-clad aluminum” have been 
restored within this section.
• Bonding jumper sizes do not have to exceed 3/0 copper or 250 

aluminum as appeared in the 2014 NEC and prior.

• Informational note references to NFPA 54 and NFPA 780 have been 
updated.

250.104(A)(B)(C)(D)
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Multiconductor Cable Reidentified

• This section provides allowances for reidentifying equipment 
grounding conductors.
• The words “Where the conditions of maintenance and supervision 

ensure that only qualified persons service the installation” have been 
removed from this section.

• No other such restrictions exist that deal with reidentification of 
conductors.

250.119(B)
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Metal Frame of Building or Structure

• The word “restricted” has been added to the title of this section.
• Added text in (B) restricts structural metal building frames from use as 

equipment grounding conductors.
• The revision provides consistency with the provisions of 250.136(A).

250.121(B)
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Size of Equipment Grounding Conductors

• Subdivision (B) is revised to clarify that adjustment and/or correction 
factors do not require an increase in the size of the EGC.
• The new exception to (B) indicates qualified persons shall be 

permitted to size equipment grounding conductors to provide an 
effective ground-fault current path.

• EGC sizes for 5000 and 6000 amperes are revised to correlate with 
Table 8, Chapter 9.

250.122

DRAFT

1146



Chapter 1 • Articles 90, 100, and 110 © 2020 electrical training ALLIANCE

250.122

DRAFT

1147



Change Summary

Chapter 2 • Articles 210-250 © 2020 electrical training ALLIANCE

Connections to an Equipment Grounding Conductor

• This section has been rearranged into a list format in accordance with 
the NEC Style Manual.
• Revisions in (2) include the words “of the wire type” and “contained 

within the same” for clarification.
• Informational Note No. 2 now includes both flexible cords and flexible 

cables.

250.134
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Equipment Secured to Grounded Metal Supports

• The title of this section has been revised to “Equipment Secured to 
Grounded Metal Supports.”
• Text was added to clarify that the metal rack or structure must be 

connected to an equipment grounding conductor of the circuit.
• Former Subdivision (B) has been deleted as it is redundant to the 

equipment grounding conductor requirements in Part IX of Article 620 
covering elevators.

250.136
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Line- and Load-Side Equipment Grounding

• This section has been revised to be consistent with the use of defined 
grounding and bonding terms.
• A new item has been added to (A), which recognizes the grounded 

conductor for grounding in a supply-side disconnect application that 
is not at the service.

• Exception No. 3 to 250.142(B) has been removed.

250.142
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Receptacle Grounding Connections to Grounded Boxes

• The phrase “the provisions of” has been removed as part of a global 
revision in the NEC.
• The title of Section 250.146 has been changed to remove the word 

“box” and replace it with the term equipment grounding conductor.
• The revised text provides clarification about the metal box that is 

connected to an EGC.

250.146
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Continuity of EGCs and Attachment in Metal Boxes

• The title of this section has been revised by replacing the word “to” 
with the word “in.”
• This section has been revised to restore the words “associated with 

any of those circuit conductors” that appeared in the 2014 NEC.
• Subdivision (E) has been deleted as the restrictions related to 

soldered connections is covered in 250.8.

250.148
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Multipoint Grounded Neutral Systems

• Exception No. 1 to 250.184(A)(1) has been revised to remove the 
word “bare” and add the text “For multigrounded neutral systems as 
permitted in 250.184(C), bare…” (See NEC text).
• A new exception to 250.184(C) relaxes the distance requirement if the 

only purpose is to remove the cable sheath to make a grounding 
electrode connection.

250.184(A)(1) & (C) Exception
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250.184(A)(1) & (C) Exception
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Change Summary

Conductors, Paralleled Installations

• 300.3(B)(1) is modified to require connections, taps or extensions 
from paralleled conductors be made in a manner to equalize the 
current.
• This revision attempts to provide additional clarity for the termination 

of and tapping from paralleled conductors.

• 310.10(H) does not address potential misapplication of connections 
to paralleled conductors.

300.3(B)(1)
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Change Summary

Protection Against Physical Damage, Fittings

• 300.4(G) is modified to recognize multiple methods for fittings to 
provide protection in positive text.
• Physical protection is required, not insulation. New list items are 

added.
• The exception is deleted and rolled into new list item (3).

300.4(G)
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Change Summary

Raceways Exposed… Temperatures, Sealing

• 300.7(A) is revised to correlate with 225.27.
• Products used to seal raceways or sleeves must be identified for the 

use.
• Compatibility with the cable/conductor insulation, bare conductor, 

shield or other component is required.

300.7(A)
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Change Summary

Exit Enclosures (Stair Towers)

• New section 300.25 addresses the installation of wiring methods in 
stair towers.
• Only wiring methods serving equipment permitted by the AHJ are 

permitted.
• This new section correlates with existing requirements in NFPA 101, 

the Life Safety Code.

300.25
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Change Summary

Article Scope and Conductors

• The scope of article 310 is now limited to not more than 2000 volts.
• Requirements and ampacity tables for conductors over 2000 volts are 

relocated into new Article 311.
• Copper clad aluminum (CCA) conductors must meet the material 

requirements of the definition in Article 100.

310.1 & 310.3
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310.1 & 310.3
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Change Summary

Single-Phase Dwelling Services and Feeders

• Previous requirements of 310.15(B)(7) are relocated into new section 
310.12.
• The existing table in Annex D, previously located in 310.15(B)(7) is 

reinserted as Table 310.12.
• Table 310.12 is permitted to be applied where no ampacity 

adjustment or correction factors are required.

310.12
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310.12
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Change Summary

Ampacity Tables

• Previous requirements in 310.15(A)(1) through (A)(3) are relocated into 
new 310.14.
• Under engineering supervision interpolation of the conductor, 

ampacities are permitted.
• 310.15(A) is modified to require that conductor ampacity complies 

with 310.15(A) through (F) and 310.12.

310.14 & 310.15
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310.14 & 310.15

DRAFT

1174



Chapter 3 • Articles 300-396 © 2020 electrical training ALLIANCE

Change Summary

Ambient Temperature Correction/Adjustment Factors

• Requirements for ambient temperature correction factors are 
completely reorganized.
• Six new sections are added to correlate with remaining ampacity 

tables.
• Revised structure increases clarity and usability.

310.15(B) & (C)
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310.15(B) & (C)
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Change Summary

Article 311 Medium Voltage Conductors and Cable

• New Article 311 is added to cover the use, installation, construction 
specifications, and ampacities for Type MV medium voltage 
conductors and cable.
• Article 328 for MV cable is deleted.
• Requirements for conductors rated over 2000 volts are removed from 

Article 310 into 311.

Article 311
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Change Summary

Power Monitoring or Energy Management Equipment

• 312.8(B) now addresses both power monitoring and energy 
management systems.
• New requirements are added for conductors used exclusively for 

control or instrumentation circuits.
• Existing requirements are separated into subdivisions for clarity.

312.8(B)
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312.8(B)

Courtesy of Eaton
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Change Summary

Number of Conductors...Box Volume/Fill

• The single volume allowance for EGCs and EBJs is limited to four of 
these conductors.
• A ¼ volume allowance based upon the largest EGC or EBJ in the box 

is added for each EGC or EBJ over four.
• Editorial revisions are made in the parent text and Table 314.16(A).

314.16
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Change Summary

Conductors Entering Boxes, Conduit Bodies, or Fittings

• Openings through which conductors enter must now be closed in a 
manner identified for the application.
• 314.17(B) is retitled as Boxes and Conduit Bodies and is separated 

into four second-level subdivisions.
• 314.17(B)(4) Temperature Limitation requires nonmetallic 

boxes/conduit bodies to be suitable for the lowest temperature rated 
conductor.

314.17
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Change Summary

Boxes at Ceiling-Suspended (Paddle) Fan Outlets

• The limitation of this requirement to “where spare, separately 
switched, ungrounded conductors, are provided to a ceiling-mounted 
outlet box” is deleted.
• Boxes listed for the sole support of ceiling suspended fans and those 

providing access to structural framing capable of supporting a 
ceiling-suspended fan bracket, or equivalent are permitted.

314.27
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Change Summary

Ampacity

• New text in 320.80(A), 330.80(C) and 338.10(B)(4) are added to 
address the installation of more than two cables in thermal insulation.
• Where space is not maintained between cables that are in contact 

with thermal insulation, caulk, or sealing that foam, capacity must be 
adjusted in accordance with Table 310.15(C)(1).

• Editorial revisions are made in 330.80(B) to reference tables in new 
Article 311 MV Conductors and Cables.

320.80(A), 330.80(C), & 
338.10(B)(4)
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Change Summary

Hazardous (Classified) Locations

• New 330.130 provides construction requirements for Type MC-HL 
cable.
• Type MC-HL cable is built to the UL Product Category, Cable for Use 

in Hazardous Locations, PJPP.
• Type MC-HL cable is recognized for use in some hazardous location 

applications.

330.130
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Change Summary

Conductors

• To address minimum conductor sizes for control and signal 
conductors, the following revisions are implemented.
• 18 AWG copper, nickel, or nickel-coated copper, 14 AWG copper 

clad aluminum, and 12 AWG aluminum.
• 14 AWG copper clad aluminum is permitted for only controlling signal 

conductors.

330.104 & 336.104
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330.104 & 336.104

Courtesy of Copperweld Bimetallics LLC
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Change Summary

Securing and Supporting

• New text in 334.30 mandates that the cable length between the cable 
entry and the closest cable support shall not exceed 18 inches.
• This is necessary where loops are left for future modifications.
• All references to, and requirements for, Type NMS cable are deleted 

throughout Article 334.

334.30
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Change Summary

Type TC Cable, Uses Permitted

• Only Type TC-ER-JP cable containing both power and control 
conductors is permitted in one- and two-family dwelling units.
• Type TC-ER-JP cable installed on the exterior of a dwelling unit must 

comply with Part II of Article 340.
• Type TC cable is now permitted in hazardous locations where 

specifically referenced elsewhere in the Code.

336.10
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Change Summary

Hazardous (Classified) Location Cable

• New construction requirements for Type TC-ER-HL are added to 
correlate with 336.10(11).
• The use of Type TC-ER-HL in hazardous locations has been 

expanded.
• TC-ER-HL cable larger than 1 inch in diameter must meet additional 

requirements.

336.130
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Change Summary

Type P Cable

• New Article 337 now permits the installation of Type P cable (marine 
shipboard cable).
• Type P cable has been used in land-based oil and gas rigs for over 

four decades.
• Type P cable is limited to industrial installations and hazardous 

locations.

Article 337
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Article 337
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Change Summary

Service Entrance Conductor Assembly

• A new definition of “Service Entrance Conductor Assembly” is added 
to 338.2.
• This definition is necessary to address assemblies of single insulated 

USE conductors.
• Construction requirements are modified to recognize service entrance 

conductor assemblies.

338.2 & 338.100
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338.2 & 338.100
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Change Summary

Physical Damage and Severe Physical Damage

• Physical damage is now specifically addressed in the XXX.10(E) 
sections for IMC, RMC, and EMT.
• IMC and RMC are permitted to be installed in areas subject to severe 

physical damage.
• EMT is permitted to be installed in areas subject to physical damage.

342.10(E), 344.10(E), & 
358.10(E)
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Change Summary

Dissimilar Metals

• Galvanized IMC/RMC/EMT are permitted to be used with stainless 
steel and aluminum fittings where not subject to severe corrosive 
influences.
• Stainless steel IMC/RMC/EMT must be installed with stainless 

fittings, boxes and enclosures.

• Steel boxes and enclosures are permitted where not subject to 
corrosive influences.

342.14, 344.14, & 358.14
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Change Summary

Securing/Supporting and Expansion Splice Plates

• Cable ties used in cable tray must be listed and identified for the 
application and for securement and support.
• Cable ties for securement and support must have the suffix S, 2S or 

21S.
• Expansion splice plates for cable trays are required where necessary, 

to compensate for thermal expansion and contraction.

392.30(B) & 392.44
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Change Summary

Bushed Conduit and Tubing, Flanged Connections

• 392.46 is separated into first-level subdivisions for clarity.
• Only nonmetallic cables or conductors are permitted to transition 

through bushed conduit, tubing or flanged connections.
• Conduits, tubing, and flanged connections must be protected from 

the abrasion and sealed to prevent debris from entering.

392.46
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