Board of Building Standards

ELECTRICAL SAFETY INSPECTOR ADVISORY COMMITTEE
REQUEST FOR RECOMMENDATIONS

DATE: DECEMBER 09, 2022
TIME: 10:00 AM
LOCATION: NO MEETING THIS MONTH

Committee members are requested to submit recommendations by Friday December 9, 2022 for
inclusion in the Certification Committee agenda.

Personnel Certification Applications
P-1 Budrevich Gerald ESI EPE
Certification ID#
Current certifications: None
Staff notes: Electrical Contractor License provided. Recommend approval.
ESIAC Recommendations:
Committee recommendation:

P-2 Danner, Dan ESI
Certification ID#
Current certifications- None
Staff notes: Recommend approval.
ESIAC Recommendations:
Committee recommendation:

P-3 Muncy, John - BI, MI, ESI, EPE, RBO
Certification ID:
Current Certifications: None in Ohio
Staff Notes: Has passed all exams, recommend approval for all certifications. OCILB
licensed electrical contractor.
ESIAC Recommendations:
Committee Recommendation:

Continuing Education Applications for Review
ER-1 2020 National Electric Code (International Association of Electrical Inspectors SW)
All certifications (6 hours)
Staff Notes: Slides begin on p. 24 of the submission.
ESIAC Recommendation:
Committee Recommendation:

ER-2 2023 NEC Code Changes Part 1 (Wink Electric)
All certifications (5 hours)
Staff Notes: This course is not presented with visuals. A detailed outline is included.
Since it is based on the 2023 code, not recommended for approval at this time.
ESIAC Recommendation:
Committee Recommendation:

614-644-2613
Ohio Board of Building Standards Fax 614 -644-3147
6606 Tussing Road TTY/TDD 800-750-0750
Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider com.ohio.gov




ER-3 2023 NEC Code Changes Part 2 (Wink Electric)
All certifications (5 hours)
Staff Notes: This course is not presented with visuals. A detailed outline is included.
Since this course is based on the 2023 code, not recommended for approval at this time.
ESIAC Recommendation:
Committee Recommendation:

ER-4 Electrical Code Review (IAEI Northwest)
All certifications (twelve sessions of two hours each)
Staff Notes:
ESIAC Recommendations:
Committee Recommendation:

614-644-2613
Ohio Board of Building Standards Fax 614 -644-3147
6606 Tussing Road TTY/TDD 800-750-0750
Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider com.ohio.gov




File Attachments for ltem:

P-1 Budrevich Gerald ESI EPE

Certification ID#

Current certifications: None

Staff notes: Electrical Contractor License provided. Recommend approval.
ESIAC Recommendations:

Committee recommendation:




Board of Building Standards

Budrevich

Last Name

First Name

SecTION 1: CHECK INTERIM CERTIFICATION(S) BEING REQUESTED

Application for Interim Certification, Building Department Personnel

Gerald

BBS Certification 1D

[] Building Official ] Master Plans  |[_] Building Electrical [] Fire Protection
Examiner inspector Safety Inspector Inspector
[_] Buitding Plans  |[_] Plumbing Plans |[_] Mechanical A Electrical Plans [[_] Fire Protection
Examiner Examiner Plans Examiner Examiner Plans Examiner
[] Plumbing [] Mechanical [_1 Non-Residential
Inspector Inspector Industrial Unit
Inspector

SECTION 2: LiST ANY OHI0 LICENSE, CERTIFICATE, OR REGISTRATION HELD
{Mark “T" If Trainee)

Description Certificate Number
Architectural Registration

P.E. Registration

Date Received

Res Non-Res

O O Building Officiat Certification

[l O Plans Examiner Certification

O O Building Inspector Certification

O [0 [Mechanical Inspector
Certification

Building Plans Examiner Certification
Mechanical Plans Examiner Certification
Fire Protection Plans Examiner Certification

Electrical Plans Examiner Certification

Plumbing Plans Examiner Certification

Fire Protection Inspector Certification

Electrical Safety Inspector Certification

Plumbing Inspector Certification

Fire Safety Inspector Certification
Fire Protection System Designer Certification

Medical Gas Piping Inspector Certification

Ohio Board of Building Standards 4/1/2019 Form # 102




Board of Building Standards Application for Interim Certification, Building Department Personnel
Budrevich - Gerald

Lost Nome First Name BBS Certification ID
SECTION 3: EMPLOYMENT/EDUCATION
Formal Education Date Graduated
Chaney High School 1982
Related Vocational or Technical Training Years’ Experience
South Florida Builder's Association (Aprenticeship) 4
Palm Beach County, Florida Journeymen License #J-14601 2
U.S. Military construction experience {MOS or other designation): Years’ Experience
Place of Employment: Years' Employed
RB Thomas Electric Co. Hudson,Ohio {Vice-President of Operations) 15
Anything Electric LLC (Owner) 18

SECTION 4: APPLICANTS REQUESTING MEDICAL GAS INSPECTOR CERTIFICATION

Attach proof of certification by an ASSE recognized third-party certifier in accordance
with ASSE standard 6020.

SECTION 5: OBC BUILDING INSPECTION EXPERIENCE PERFORMED FOR A BBS CERTIFIED BUILDING
DEPARTMENT

BBS Certified Building BBS Certified Duties Date of Service,
Department Position/Title Length of Time
(MM/DD/YY)

Ohio Board of Building Standards 4/1/2019 Form # 102




Board of Building Standards

Application for Interim Certification, Building Department Personnel

Budrevich
Last Name

Gerald
First Name

B8S Certification ID

SECTION 6: ELECTRICAL SAFETY INSPECTOR (ES!) - SPECIFIC EXPERIENCE QUALIFICATIONS

Applicants for Electrical Safety Inspector Only Must Complete This Item

Section 3783 of the Ohio Revised Code specifies that an applicant for a Certificate of
Competency as an Electrical Safety Inspector must meet on of the following to qualify to
take required examination. Please check the qualification that applies:

. [0 Have been a journeyman electrician or equivalent for four years, two of which were as
an electrician foreman, and have had two years’ experience as a building department
electrical inspector trainee;

. 0 Have been a journeyman electrician or equivalent for four years and have had three
years' experience as a building department electrical inspector trainee;

. O Have had for four years’ experience as a building department electrical inspector trainee;
. k4 Have been a journeyman electrician or equivalent for six years;

.O Am a graduate electrical engineer and registered in the State of Ohio.
Registration number:

. §2 Applicant authorizes all testing organizations including ICC to provide test results to the
BBS.

SECTION 7: EXPERIENCE (DO NOT SUBSTITUTE WiTH OTHER RESUMES).

Refer to Experience Requirements Listed in 0.A.C. 4101:7-3-01 and O.R.C. 3783

Below, list the specific projects you worked on, and the specific work you performed, your
typical duties for each project, and dates of this work. You must demonstrate that you
have the required number of months (years) of actual, practical experience for the
certification requested (see matrix).

Provide letters from certified inspectors, employers, or contractors verifying your
experience. Submit copies of any certificates, diplomas, or licenses. Remove all personal
information.

List Each Construction Project AND Specific

Name of Employer, Contact, Address,

Project Time: From_ To _

Structural steel work on addition

Anything Electric LLC

My City, OH, 45454
(419)555-1212

3123 Orchard Rd.
Silver Lake, OH 44224

Type of Work Performed Telephone Number {MM/YY)
Example: Homer Steel and Trade July 2013-May 2014
Children’s Hospital, Toledo 125 Anytown Street (10 months)

April 2004- Present
18 Years 7 Months

otal Experience on This Page (In Months):

223 Months

Ohio Board of Building Standards

4/1/2019

Form # 102



Board of Building Standards
Budrevich

Gerald

Last Name

SECTION 7 CONT.: EXPERIENCE

First Name

Application for Interim Certification, Building Department Personnel

BBS Certification 1D

Type of Work Performed

List Each Construction Project AND Specific

Mame of Employer, Contact, Address,
Telephone Number

Project Time: From_ To _
(MM/YY)

Broadview Eye Center
Broadview Hts, Oh 44147

Complete electrical and fire alarm
system installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

May 2021- July 2022

Taco Bell
North Canton, Ohio

Complete electrical system installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

July 2020 - October 2020

First Church of Oberlin
Oberlin, Ohio (Sanctuary Remodel)

Complete electrical system installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

October 2019 - May 2020

ATA Tools
Akron, Ohio

Complete electrical system
Design and installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

May 2017 - February 2018

Make Believe Entertainment
Parma, Ohio

Complete electrical system
Design and installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

March 2016 -
December 2016

Pyrotek
Aurora, Ohio

Complete electrical system
Design and installation

Anything Electric LLC,
3123 Orchard Road
Silver Lake, Ohio 44224
330-686-2279

April 2015 - July 2016

Total Experience on This Page (In Months):

72 Months

Ohio Board of Building Standards

4/1/2019

Form # 102




Board of Building Standards  Application for Interim Certification, Building Department Personnel

Budrevich Gerald -
Last Name First Name 8BS Certification ID

SECTION 8: PERSONAL HISTORY
1. Have you ever been convicted of any felony, or any crime involving moral turpitude?
[J Yes A No
If you answered “Yes” please explain below:
2. Have you served in the U.S. armed services? (If No, skip question 3) O
Yes |/ No

3. If YES, were you discharged under honorable conditions? OYes
No

If you answered “No” please explain below:

SECTION 9: CERTIFICATION

! certify the information contained in this application is true and complete, and | understand that providing faise
information may be grounds for not granting certification or for immediate termination of certification at any point in
the future, if granted. | authorize the investigation of all statements contained herein and release all parties from all

liability for any damage that may result from furnishing the same to Ohio Board of Building Standards. Falsification
is a violation of section 2921.13 of the Ohio Revised Code and is_ punishable as a

misdemeanor of the first degree. 9 : Q 6’<Q,\‘
Signature of Applicant: &

Subscribed and duly sworn before me according to law, by the above named applicant this
day%D_ of 0y £ DEL in the year 2017 at (S’“ N Cm\\ [, County of

(SUm“\l t and State of OWP\D : .
Notary Public: VV\AUOU\MA C/ﬂf‘j

RATIITIAR

Ohio Board of Building Standards 4/1/2019 Form # 102




rq_a Construction Industry Licensing Board of (561) 233-5525
3| Palm Beach County

Planning, Zoning & Building Department
Contractors Certification Division

2300 N. Jog Road, 2nd Floor, Suite 2W-61
Woest Palm Beach, FL 33411

GERALD L BUDREVICH

Congratulations on obtaining your JOURNEYMAN ELECTRICIAN Certificate and for applying for certification in
Palm Beach County. With this Certificate, you become one of thousands of Floridians certified by the Construction
Industry Licensing Board (CILB) of Palm Beach County.

The following is the certifiate issued to you with the allowable scope of work pursuant to Chapter 67-1876, Special Act as
amended, Laws of Florida.

S

Gerry Kelly, Chair Construction Industry Licensing Board Oscar Alvarez, Director
of Palm Beach County

[icense Number Tvpe of Competeney Certification
[3-14601 | JIOURNEYMAN ELECTRICIAN |

The below named individual is certified as outlined in the Standards to perform under the provisions of
Chapter 67-1876, Special Act as amended, Laws of Florida and as mandated by State Statute. *

NAME : GERALD L BUDREVICH

* This certificate allows individual te perform work while employed under the supervision of a Certified

Electrical/ Plumbing Contractor.

Issued : 09/30/2022 Expiration date: 09/30/2024

Page 1 of 2 Print Date: 11/30/2022 1:

avpras)
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Department

Of commerce Mike DeWine
Sheryl Maxfield

Divizlon of industris! Compliance
Ohio Construstions Industry
Liconaing Board OGCILEB.

—-—-——-—-.————.-———-———-———-————--

: Mike DeWine Shervl Maxfi eld !

Govemor Eﬁq Director
cé*grﬁ)\ \'ron E%EENSE
,-*t K
Ohio License #éﬁﬁ?h A Exﬁiratﬁa'ﬂate 12/31/2023
(fERAi_‘;D*i BUI}REV@
THING EEEQTRKC LLC

e I,;_:';?:f " william Koester
i Administrative Chairperson $

e
1 Carol A. Ross

BUDREVICH, GERALD L
1 Board Secretary

This is YOUR license. Plan Approvals obtained with YOUR
license and pc posting of YOUR license indicates that YOU U and

YOUR liability insurance are assuming all responsmlllty for
any prolects performed under this license.

Mike DeWine Sheryl Maxfield
Governor m——— Director

Jeﬁt}‘%cal

RA(‘;\fOR’ S LI@ENS@
G ﬁLD L BUDREVI@H

'\..'\n

e'mber 31 2023

F
A

Carol A. Ross PV William Koester
Board Secreta Administrative Chairperson




Any changes in information must be submitted within 30 days to:

Bureau of Testing & Registration
PO BOX 529
Reynoldsburg, Ohio 43068
614-752-7126
614-995-4206 (fax)
webfmtr@com.state.oh.us

This license shall be carried on your person while performing the listed activities.

State of Ohio
Department of Commerce
Division of State Fire Marshal

FIRE PROTECTION LICENSE
GERALD L BUDREVICH

54.77.1332

Expiration Dage: 01/02/2024 : )
Signature __ " B

This card shall be on your person while performing listed activities,

Ohio Department of Commerce
Division of State Fire Marshal
Bureau of Testing & Registration
8895 E Main Street, PO Box 529
Reynoldsburg, Ohio 43068

GERALD L BUDREVICH

11




Department

of Commerce Mike DeWine
Sheryl Maxfield

Division of Industrisl Complianca

Ohia Constructions Industry

Liconsing Board Q.CI1.B.

|
) Mike DeWine i Shervl Maxfield !
Go ~Electrical-. Director  #
: o el %‘%ﬁrg?lvsa :
] Fi \a! |. i f p, /
BUDREVICH : Ohio Licens_e'r# iﬁx Efp‘hﬁba Date 12/31/2022 :
¥ I
| |
" i gmﬁﬁ BUDREW; '
- - *(%'HING ELEC;TR;;E LC :
: P}h TNER - © :
U ot il Y =
Carol A. Ross E:I':‘fi'.':-‘;." it Fa :':_-.ii-i'-‘”' William Koester ﬁl

I
h t
| Board Secretary Administrative Chairperson

B e o s S e s e ML AR M e Ee We Me R S ER N AR e em Em e ey

This is YOUR license. Plan Approvals obtained with YOUR
license and pc postmg of YOUR license indicates that YOU and

YOUR liability insurance are assuming all responsublllty for
any prOJects performed under thls I|cense

Mike DeWine Sheryl Maxfield
Governor T Director

QQ\“ ,‘”{ 1 L ¥ y’ P -_m
%QNNCTORfS LJCENq[:
éERAID L BUDBEYIGH

N EXPIratleﬁaDa}tquecember 31 2022

.'-.\ )I #

=

.r L .’__'-I:.J: =2 .\I I' =} '| o
fl= |.l |- 3 L 'n.:yl.{;. . ﬂé&w M

—

Carol A. Ross Rl T
Board Secreta

William Koester
Administrative Chairperson

DIC 3530 Rev 372020



Any changes in information must be submitted within 30 days to:

Bureau of Testing & Registration
PO BOX 529
Reynoldsburg, Ohio 43068
614-752-7126
614-995-4206 (fax)
webfmtr@com.state.oh.us

This license shall be carried on your person while performing the listed activities.

State of Ohio
Department of Commerce
Division of State Fire Marshal

FIRE PROTECTION LICENSE
GERALD L BUDREVICH

54.77.1332

Expiration Date: 01/02/2023 _
Signature friey @ﬁ

This card shall be on your person while performing listed actlvities.

Ohio Department of Commerce
Division of State Fire Marshal
Bureau of Testing & Registration
8895 E Main Street, PO Box 529
Reynoldsburg, Ohio 43068

GERALD L BUDREVICH

13




Uniten States Lnuirmmmental Protection Anency
Chis is to certify that

Anything Electric LLC

has fulfilled the requirements of the Toxic Substan_o'es Control Act (TSCA} Section 402, and has
received certification to conduct lead-based paint renovation, repair, and painting activities
pursuant to 4¢ CFR Part 745.89

In the Jurisniction of:

All EPA Administered States, Tribes, and Territories

This certification is valid from the date of issuance and expires April 27, 2026

W 7?
NAT-F163187-2

Certification # Michelle Price, Chief
October 16, 2020 e Lead, Heavy Metals, and Inorganics Branch

Issued On

14




- ZACK |

ACABEMY

Sractay A

Zack Academy Inc.

dba Green Education Services
2787 E. Oakland Park Blvd. Suite 303
Fort Lauderdale, FL 33306

(800) 355-1751

CERTIFICATE OF COMPLETION

THIS IS TO CERTIFY THAT

Gerald L. Budrevich

3123 Orchard Rd, Silver Lake, OH 44224

ATTENDED & SUCCESSFULLY COMPLETED:

Lead Renovator Refresher - English
Per 40 CFR Part 745.225

Certificate Number: R-R-74543-21-00464

Course Date: 04/17/2021
Examination Date: 04/17/2021
Expiration Date: 04/17/2024

04/17/2021

Trauré; Manaé

Date

15




AU

Gerald Budrevich
* EL.19470 *

has successfully comy

(8) hrs Electrical Code (NEC) Update - Continuing Education
for the 2022 OCILB, N.C. & Ky(ME/EE) Renewal * (Class# 6910031)
Medina - Nov 09, 2022 (Wed)

Ohio Electrical Training
PO. Box 59, Blacklick, Oh. 43004

" OCILB #691 </ OBBS #5167
(614) 581-5700

www.ohio-electrical-train mg com

Ohio State Lic.# 10660
Hj’-\”‘f e Te L
M A

oh.electrical. trammg@gmad com =
LS EX] PhItoveseterr [t as84ery l!-ﬁf.'ii—,—:‘ L e s T TR L Verrvvsrrendreitesvasyr
- BT o Tl " ‘\:_-t_k 2 N .__\ = -...-
oy 3 S £ ’—3 t
o &n’:
ORI .ﬁa D ‘L"
l!‘n

A
Al

I O O L T e T LT
iy . 1 o a 'y g Yo
L [ e 2 Lt 1 3 S50 1R i !
3 o a2 o = . ¥ s =3
» > A &+ i £l J A 3 e -~ Al
. )y T 3 . y L.
hy b % LR 1 e Ll ) ” e
: f o N e o A et a T
o ot Ak gVt Toge L LA
i T by e E el
i LI TR Aot BTV |
LY A W ol el il

16




File Attachments for ltem:

P-2 Danner, Dan ESI
Certification ID#

Current certifications- None

Staff notes: Recommend approval.

ESIAC Recommendations:

Committee recommendation:

17




Board of Building Standards

Danner

[Dan

Last Name

First Name

SecTion 1: CHECK INTERIM CERTIFICATION(S) BEING REQUESTED

Application for Interim Certification, Building Department Personnel

BBS Certification 1D

Inspector

[ ] Building Official . {[_] Master Plans  |[_] Building /] Electrical Safety ||| Fire Protection
Examiner Inspecior Inspector Inspector
D Building Plans D Plumbing Flans ]:] Mechanical D Electrical Plans D Fire Protection
Examiner Examiner Plans Examiner Examiner Plans Examiner
D Plumbing D Mechanical I:l Non-Residential
Inspector Inspector tndustrial Unit

SECTION 2: LisT ANY OHIO LICENSE, CERTIFICATE, OR REGISTRATION HELD

(Mark “T" if Trainee)

Description

Certificate Number

Date Received

Architectural Registration

P.E. Registration

Res MNon-Res

1 ] Building Official Certification

I ] Plans Exarniner Cerlification

1 [l  [Building Inspector Certification

] [l  Mechanical Inspector
Certification

Building Plans Examiner Certification

Mechanical Plans Examiner Certification

Fire Protection Plans Examiner Certification

Electrical Plans Examiner Certification

Plumbing Plans Examiner Certification -

Fire Protection inspector Certification

Elecfrical Safety Inspector Certification

Plumbing Inspector Certification

Fire Saifety Inspector Certification

Fire Protection System Designer Certification

Medical Gas Piping Inspector Certification

Chio Board of Building Standards

4/1/2019

Form # 102

18




Board of Building Standards

&

Danner

Dan

Last Name

SECTION 3: EMPLOYMENT/EDUCATION

First Name

Application for Interim Certification, Buitding Department Personnel

BBS Certification ID

Formal Education

Date Graduated

Shawnee High School Lima Ohio

1989

Related Vocational or Technical Training

Years' Experience

[BEW Local 648

May 2003 22

Apollo Career Center Industrial Maintenance OCAP

Nov. 1998 24

U.S. Military construction experience {MOS or other designation):

Years' Experience

Place of Employment:

Years’ Employed

| Cincinnati Childrens

3

IBEW

22

SECTION 4: APPLICANTS REQUESTING MEDICAL GAS INSPECTOR CERTIFICATION

Attach proof of certification by an ASSE recognized third-party cerlifier in accordance with
ASSE standard 6020.

SECTION 5: OBC BUILDING INSPECTION EXPERIENCE PERFORMED FOR A BBS CERTIFIED BUILDING

DEPARTMENT
BBS Certified Building BBS Certified Duties Date of Service,
Department Position/Title Length of Time
{(MM/DD/YY)
Form # 102

Qhio Board of Building Standards

4/1/2019

19




Board of Building Standards Application for Interim Certification, Building Department Personnel

Last Name First Name BBS Certification ID

SECTION 6: ELECTRICAL SAFETY INSPECTOR (ESI) - SPECIFIC EXPERIENCE QUALIFICATIONS
Applicants for Electrical Safety Inspector Only Must Complete This ltem

Section 3783 of the Ohio Revised Code specifies that an applicant for a Cerlificate of
Competency as an Electrical Safety Inspector must meet on of the following to qualify fo take

required examination. Please check the qualification that applies:
. [1 Have been a journeyman electrician or equivalent for four years, two of which were as an

electrician foreman, and have had two years’ experience as a building department electrical
inspector trainee; .

. [ Have been a journeyman electrician or equivalent for four years and have had three years’
experience as a building department electrical inspector trainee;

. 1 Have had for four years’ experience as a building department electrical inspector trainee;
. i Have been a journeyman electrician or equivalent for six years;

.[0 -Am a graduate electrical engineer and registered in the State of Ohio.
Registration number: :

. O Applicant authorizes all testing organizations including 1CC to provide test results to the
BBS.

SECTION 7: EXPERIENCE (Do NOT SUBSTITUTE WITH OTHER RESUMES).

Refer to Experience Requirements Listed in O.A.C. 4101:7-3-01 and O.R.C. 3783

Below, list the specific projects you worked on, and the specific work you performed, your
typical duties for each project, and dates of this work. You must demonstrate that you have
the required number of months (years) of actual, practical experience for the certification
requested (see matrix).

Provide letters from certified inspectors, employers, or contractors verifying your experience.
Submit copies of any certificates, diplomas, or licenses. Remove all personal information.

SECTION 7 CONT.: EXPERIENCE

(419)555-1212

. -List Each Construction Project AND Name of Employer, Contact, Address, Project Time: From__To _
Specific Type of Work Performed Telephone Number (MMFYY)
Example: Homer Steel and Trade July 2013-May 2014
Children’s Hospital, Toledo 125 Anytown Streef - - , {10 months)
Structural steef work on addition My City, OH, 45454

Total Experience on This Page (In Months):

Ohio Board of Building Standards 4/1/2019 Form # 102
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Board of Building Standards

a

Last Name

First Name

Application for Interim Certification, Building Department Personnel

BBS Certification 1D

List Each Construction Project AND
Specific Type of Work Performed

Name of Employer, Contact, Address,
Telephone Number

(MMIYY)

Project Time: From_ To _

Mercy Health Winton Woods Community. Removed all electric and
installed ali eleclrical including seperate sevices on 73 apartments

JW Hariis new factory construction. Installed gear,buss,tap boxes,
panels and all finish elecirical.

Proctor & Gamble Miami Vailey Labs Ross Ohic
Instailed high voltage substation, gear, piping and low veltage panels
and wiring.

Newport on the Levee. Installed lighting, piping and wired panels

QOmni Hotel Cincinnati
Replaced elevater feeders

Fifth Third Bank Operation Center | Ran oipe and wire to air handler
units.

Graphic Packing Middietown, Removed and instalied power for all
tvpes of equipment.

Proctor & Gambie Miami Vallay Labs Ross Ohio. Installed & inch rigid
nipe for high voltage feeders to new gear. Ran underground pipe and
pulled high voltage feeder wires for sub stations.

Proctor & (Gamble Mason Business Center

Remodled several business arsas and labs. Installed research
manufactoring equipment. Installed power for new bolters and chillers.
Types of work included lighting protection and grounding transformers,
MCCand gear lighting and general power.

Proctor & Gamble 5201 Springdale Ave.
Tear out and remodie of 1st,2nd and 3rd floors. Installed new control
and elestrical panels for research and development department.

Proctor & Gambie 5288 Springdale Rd. .
New construction building. | was involved with multiple area of
construction.

Proctor & Garnble 6110 Center Hill Rd

| worked all over the campus on varies projects including the remmoval
of the ald coffee equipment and the installation of a new 2 story roaster,
| also worked on the research of pringles ,diaper lines and cther
profacts.

Sun Chemical 5600 Spring Grove Ave. Cincinnati Ohio

moved the main service feeder from the North East of the facility to the
south west of the facility.

Upgraded the {ire alarm system in the offises,

Removed and nstalled power and electic in labs.

Astra Zeneca West Chester Ohio New construstion
Installed fire alarm, Moo and panels and wiring.

lkea 9500 kea Way west Chester Chio
Installed power for all elevators and escalators ™"

Mercy Health Fairfied Ohlo

Remodied pre and post operation roams and connectlng hallaways
Ran power for hoilers and chillers.

IAK Steel Middietown Ohio i
Removed and insstalled new panels and circuits with piping.

Miller Brewery Trenton Ohio
Installed power and contol wiring for beer Fne.

Bitle Baptist Church 1249 Symmes Rd Fairfield Ohlu
Installed fire alarm and service entrance.

No records and | can't remember

IAK Steel Middietown Chio
Removed and insstalled new panels and circuits with piping.

Middia town Coke Plant o,
Instafied underground wiring and new gear

| have &isa worked as maintenace in manufactoring, phammacuetical,
and hospital seftings. Installing all kinds of equipment and devices
from machines,aquais waste sytems, door controls and parking gates.

Hilliard Electric they were locafed on SR 747
but are na longer in business.

ayers Electric 4004 Erie CL. Cincinnatl Ch. 45227 $13-272-2900

Mayers Electric

Mayers Electic

Mayers Electric

Mayers Elactic

Mayers Electric

Mayers Eleckic

Mayers Electric

Mayers Electric

Mayers Eieclric

Mayers Electric

Mayers Electric

Clenwood Elestric 2107 Lawn Ave.
Cinclnnali Ohic 45212

United Electrc 1308 Ethan Ave. Cincinnati Ch. 45225

Kathman Electiic 8969 Hamison Qhio 45002

cGraw KoKoSing 101 Clark Bvid. Monroe Ohio 45044

ES| glectric 4656 Devitt Or Cincinnati Ohio 45246

Vogt Electric

Archiable Electric 3803 Ford Circle Cincinnati Chio 45227

Debra Kuempei 3976 Southem Ave Cincinnati Ohio 45227

Stone and Webstser Boston Mass.,

Astra Zeneca, Fuayao Glass and Childrens Hospital

04/1897 0472000

[5/2000-08-2000

08/2000-01/2001

01/2001-54/2001

04/2001-08/2001

0872001-12£2001

12/2001-02/2002

[R/2002-03/2004

03/2004-05/2017

03/2004-05/2017

03/2004-0572017

03/2004-05/2017

02/2007-10/2007

(1/2008-07/2008

- | 11/2007-07/2008

114/2008-04/2010 & G22011-07/2011

D320 0-04/2010 & 02/2011-07/2011

07/2010- 7 no records
04.'29‘12

Mo records and | can't remember

Week of 10/2017

10/2010-04/2011

linion. Currently at Childrens Hospital.

dates varied depending on progression of jobs

dates varjed depending on progression of jobs |,

dates varied depending on progression of jobs

dates vaned depending an progression of jobs

orked these places in between working for the

Total Experience on This Page (in Months):

Ohio Board of Building Standards

4/1/2019

21
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Board of Building Standards Application for Interim Certification, Building Department Personnel

Danner Dan
Last Name First Name BBS Certification ID

SECTION 8: PERSONAL HISTORY
1. Have you ever been convicted of any felony, or any crime involving moral turpitude?

: [1Yes i/ No
if you answered “Yes” please explain below:
2. Have you served in the U.S. armed services? (If No, skip question 3) [TYes 4 No -
3. IFYES, were you discharged under honorable conditions? [1Yes[ ] No

If you answered “No” please explain below:

SECTION 9: CERTIFICATION

I cerfify the information contained in this applicaiion is true and complete, and | understand that providing false information
may be grounds for not granting cerfification or for immediate termination of certification at any point in the future, if granted.
! authorize the investigation of all staiements contained herein and refease all parfies from alf liability for any damage that

may result from fumishing the same to Ohio Board of Building Standards. Falsification is a violation of section
2921.13 of the Ohio Revised Code and is punishable as a misdemieanor of the first degree.

Signature of Applicant:

A

Subscribed and duly swormn before me according to law, by the above named applicant this
day 3¢ of Novembner intheyear203d at Hewilben - , County of
Doy _and Stateof _ O Wig

Notary Public: @ﬁ g B

AMY S BECKETT
Hotary Public A
State of Ohio
Commission Fxpires December 3, 2027
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My first contractor | worked for was Hilliard Electric when | moved to Fairfield from Lima Ohio. They are
no longer in business. | worked for Hilliard from the fall of 1997 to the spring of 2000. At the same time |
attended Great Oaks electrical apprenticeship for 2 years. During this time [ wired several homes, an
apartment compiexl and several commercial businesses. Being new to the area at that time | cannot
remember the location of these jobs. | then ran the remodel of the Franciscan Friary on Mill Road which
is now Mercy Health-Winton Woods Community. The job entailed complete electrical gutting and then
remodeling this location into 73 apartments and open areas. The job ran from the summer of 1998 to
the spring of 2000. | then joined IBEW local 648 on May 8% and finished the 3 last years of my

apprenticeship.
{ have enclosed my work history report from IBEW Local 648. | called each contractor and had them

email my work history. A few of them did not have records going back more than 7 years. | have listed
each contractor and the jobs | remember working on and the dates to the best of my memory.
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MAYERS ELECTRIC COMPANY

INCORPORATED

Established 1948
ELEGCTRICAL CONTRACTORS * COMMERCIAL and INDUSTRIAL WIRING

4004 Erie Court, Cincinnati, OH 45227 Phone (513)272-2900 FAX (513) 272-2904

October 13, 2022

To Whom It May Concern:

Please find listed below projects/jobsites that Dan Danner worked on as an electrician while
employed with Mayers Electric:

Fifth Third Bank Operations Center, Cincinnati, Ohio — April 2001

General Electric, Evendale, Ohio — September 2007 thru October 2007

Graphic Packing, Middletown, Ohio — December 2001 thru February 2002

JW Harris, Mason, Ohio — May 2000 thru August 2000

Newport on Levee, Newport, Kentucky — April 2001

Omni Hotel Renovation, Cincinnati, Chio — April 2001

Procter and Gamble 5201 Springdale Ave and 5298 Springdale Ave Cincinnati Ohio — February
2004 thru June 2004, January 2007 — September 2007, June 2017 thru July 2017

Procter and Gamble Miami Valley Labs, Ross, Ohio — August 2000 thra January 2004

Procter and Gamble Winton Hill Business Center, Cincinnati, Ohio — August 2003 thru January
2004, July 2004 thra December 2006

Sun Chemical, Cincinnati, Ohio — February 2007 thru April 2007

Sun Chemical Fire Alarm, Cincinnati, Ohio — March 2007 thru April 2007

Please note that Mr. Danner could have moved between different jobs at various times.
Example being moving between different Proctor and Gamble jobs within the same
month.

Mayers Electric Co., Inc.

Rhonda Ruprich
Payroll Department

QUR MISSION IS TO DO QUALITY ELECTRIC WORK
Safely, Efficiently, and Economically
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File Attachments for ltem:

P-3 Muncy, John - BI, MI, ESI, EPE, RBO
Certification ID:
Current Certifications: None in Ohio

Staff Notes: Has passed all exams, recommend approval for all certifications. OCILB licensed
electrical contractor.

ESIAC Recommendations:

Committee Recommendation:
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Board of Building Standards

Muncy

Last Name

John

First Name

SECTION 1: CHECK INTERIM CERTIFICATION(S) BEING REQUESTED

Application for Interim Certification, Building Department Personnel

BBS Certification ID

[_] Buikting Official [[] Master Plans  |[x] Buikiing tX] Etectricat Safety [[ ] Fire Protection
Examiner inspector inspector Inspector
] Buitding Ptans || Plumbing Plans |[_] Mechanical [X] Electrical Plans |[_] Fire Protection
Examiner Examiner Plans Examiner Examiner Plans Examiner
|:] Plumbing IXI Mechanical [:l Non-Residential
Inspector Inspector Industrial Unit
Inspector
SECTION 2: LIST ANY OHIO LICENSE, CERTIFICATE, OR REGISTRATION HELD
(Mark “T" If Trainee)
Description Certificate Number Date Received
Architectural Registration
P.E. Registration
Res Non-Res
] 0 |Building Official Certification
O [0  |Plans Examiner Certification
3 [0 [Building Inspector Certification
O (| Mechanical Inspector
Certification

[Building Plans Examiner Certification

’Mechanical Plans Examiner Certification

IFire Protection Ptans Examiner Certification

Electrical Plans Examiner Certification

Plumbing Plans Examiner Certification

Fire Protection Inspector Certification

Electrical Safety inspector Certification

Plumbing Inspector Certification

Fire Safety Inspector Certification

Fire Protection System Designer Certification

Medical Gas Piping Inspector Certification

Ohio Board of Building Standards

RECEIVED

DEC 02 2022

BOARD

4/1/2019

OF BUILDING
STANDARDS

Form # 102
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Board of Building Standards  application for interim Certification,

Muncy John

Building Department Personnet

Last Name First Name

SECTION 3: EMPLOYMENT/EDUCATION

885 Certification 1D

Formal Education

Date Graduated

Clermont High Schodl Coral Springs, Flonida

1891 GED

Related Vocational or Technical Training

Years’ Experience

|U.S. Military construction experience (MOS or other designation):

Years' Experience

Ohio Ammy National Guard

1991-1997 6 years

71L Administrative Specialist E4 16th Engineer Brigade

Place of Employment:

Years’ Employed

2170 Howey Rd Columbus, Chio and Fort Jackson SC

1991-1997 6 years

SECTION 4: APPLICANTS REQUESTING MEDICAL GAS INSPECTOR CERTIFICATION
Attach proof of certification by an ASSE recognized third-party certifier in accordance with

ASSE standard 6020.
SECTION 5: OBC BUILDING INSPECTION EXPERIENCE PERFORMED FOR A BBS CERTIFIED BUILDING
DEPARTMENT
BBS Certiffed Building BBS Certified Duties Date of Service,
Department Position/Title Length of Time
(MM/DDIYY)
Ohio Board of Building Standards 4/1/2019 Form # 102
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Board of Building Standards  appiication for tnterim Certification, Buflding Department Personnel

Muncy

John

Last Name

First Name

BBS Certlfication 1D

SECTION 6: ELECTRICAL SAFETY INSPECTOR (ES)) - SPECIFIC EXPERIENCE QUALIFICATIONS

Applicants for Electrical Safety Inspector Only Must Complete This Item

Section 3783 of the Ohio Revised Code specifies that an applicant for a Certificate of

Competency as an Electrical Safety Ins

required examination. Please check the qualification that applies:
. [X Have been a journeyman electrician or equivalent for four years, two of which were as an

electrician foreman, and have had two

inspector trainee;

. [x] Have been a journeyman electrician or equivalent for four

experience as a building department electrical inspector trainee;
. X4 Have had for four years’ experience as a building department electrical inspector trainee;
. B Have been a journeyman electrician or equivalent for six years:

.0 Am a graduate electrical
Registration number:

pector must meet on of the following to qualify to take

years’ experience as a building department electrical

years and have had three years’

engineer and registered in the State of Ohio.

. & Applicant authorizes all testing organizations including ICC to provide test results to the

BBS.

SECTION 7: EXPERIENCE (Do NOT SUBSTITUTE WITH OTHER RESUMES).
Refer to Experience Requirements Listed in O.A.C. 4101:7-3-01 and O.R.C. 3783

Below, list the specific projects you worked on, and the spe
typical duties for each project, and dates of this work. You
the required number of months (vears) of actual, practic

requested (see matrix).

Provide letters from certified inspectors

cific work you performed, your
must demonstrate that you have
al experience for the certification

, employers, or contractors verifying your experience.

Submit copies of any certificates, diplomas, or licenses. Remove all personal information.

SECTION 7 CONT.: EXPERIENCE

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_To _

Specific Type of Work Performed Telephone Number (MM/YY)
Exarnple: Homer Steel and Trade July 2013-May 2014
Children’s Hospital, Toledo 125 Anytown Street {10 months)
Structural steel work on addition My City, OH, 45454

(419)555-1212
Total Experience on This Page (In Months):
Ohio Board of Building Standards 4/1/2019 Form # 102
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Board of Building Standards

Muncy

Last Name

John

First Name

Application for Interim Certification, Bullding Department Personnel

BBS Certification 1D

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_To _

Support for Battalion units during
Emergency events and Building
Temporary Structures*

Safeway Electric Co. INC. * Wired
Many houses during this time builders
include Dominion- Diyanni Homes-
Ryland homes-Residential

StreetsBoro Apartments-Wired
Apariments (Multifamily) Commercial

Arbors Of Marysville-Wired Apartments
{(Multifamily JCommercial

Kroger Grocery-Columbus-Wired
Commercial Store-Joumeyman
Electrician

Foxboro Communties-Columbus
Townhouses-single family houses-
Residential-Journeyman Electrician

New Albany High School -Commercial
Electrical wiring-Joumeyman
Electrician

Ohio State University Fisher College of
Business-Commercial Electrical wiring
and Services-Journeyman Electrician

The Farms Columbus- Electrical Wiring
and services for Commercial Condos-
Journeyman Electrician

Columbus Public Schools(Woodcrest)
Commercial Electrical wiring and
Services-~Joumeyman Electrician

Safeway Electric Co. Inc
1973 Lockbourne Rd Colurmbus, Ohio
614-443-7672

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Ing
6901 Americana Pkwy Reyncldsburg,
Ohio 614-863-1844

Acturate Electric Construction Inc
€901 Americana Pkwy Reynoldsburyg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
€901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6801 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
€901 Americana Pkwy Reynoldsburg,
Ohio 614-883-1844

Specific Type of Work Performed Telephone Number {(MM/YY)
Ohio Army National Guard Ohio Army National Guard Training varied from 91-97
16th Engineer Brigade *71 L Provided 2170 Howey Rd Columbus Chio Weekends and 2 weeks in

the summer

Many different houses
Between 09/91-10/93

10/93-03/94

03/94-07-94

07/94-12/94

12/84-01/96

01/96-10/97

10/97-10/99

10/98-12/00

12/00-05/01

Total Experience on This Page {In Months):

Electrician 116 Months

Ohio Board of Building Standards

4/1/2019

Form # 102
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Board of Building Standards

Muncy

John

Last Name

First Nome

Application for Interim Certification, Building Department Perscnnel

885 Certification ID

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_ To _

Commercial wiring of retail spaces and
Community Center-Journeyman Elecirician

2548 Oscar Johnson North Charleston, SC

Specific Type of Work Performed Telephone Number (MM/YY)
Pickerington High Schoot - Commercial Accurate Electric Construction Inc 05/01-07/03
Electrical wiring and Services - Joumeyman  [6901 Americana Pkwy Reynoldsburg, Ohio
Electrician 614-863-1844
Project Manager/Estimator/Joumeyman Ef Accurate Electric Construction Inc 07/03-08/04
Helped layout of Electrical plans and Load 6901 Americana Pkwy Reynotdsburg, Ohio
calculations-Overseen many Commercial 614-863-1844
Build-outs
Peninsular Place Ypsilanti, Michigan- Accurate Electric Construction Inc 08/04-11/05
Commercial Student Housing & Community 6901 Americana Pkwy Reynoldsburg, Chio
areas 198 units-Journeyman Electrician 614-853-1844
Jeffery Park Columbus, Ohio- Commercial Accurate Electric Construction Inc 11/05-11/06
wiring of Community Center-Journeyman 6901 Americana Pkwy Reynoldsburg, Ohio
Electrician 614-863-1844
Moved to Florida and unemployed from 11/08-01/07
Electrical inspector for Marion County Marion County Building Department 01/07-01/08

|Florida 2710 E Silver Springs, FI 352-438-2400

Performed Electrical Inspections on Commercial Electrical License 07/09/07

Commercial and Residential Projects Electrical Plans Examiner License 09/12/07

Obtained Florida Commercial Electrical

inspector License and Electrical Plans

Examiner license

Unemployed from Construction due to the 01/08-10/08
crash of the housing market

Kings Bay Naval Base Kings bay, Georgia American Residential Services 10/08-05/09
Residential Electrical Wiring Of Military 2548 Oscar Johnson North Charleston, SC
homes-Journeyman Electrician 843-932-7464

Fredericksburg Apartments, Fredericksburg, |American Residential Services 05/09-02/10
Virgina- Commercial Electrical wiring and 2548 Oscar Johnson North Charleston, SC

Services for apartments and Community Area- {843-932-7464

Joumeyman Electrician

Fort Jackson Columbia, SC- Residential and  {American Residential Services 02/10-05/10
Commercial Electrical Wiring Of Military 2548 Oscar Johnson North Charleston, 5C

Apartments & Houses-Journeyman Electrician |843-932-7464

Joint Base Charleston North Charfeston, SC | American Residential Services 05/10-12/10
Commercial Electrical Wiring Of Military 2548 Oscar Johnson North Charleston, SC
Apartments-Journeyman Electrician 843-932-7464

Amold Air Force Base Tullahoma, TN- American Residential Services 12/10-05/11

843-932-7464 o
Total Experience on This Page (In Months): lE!earical Inspector 12 Months

Ohio Board of Building Standards

4/1/2019

Form # 102
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Board of Building Standards
Muncy

John

Last Name

First Name

Application for interim Certification, Building Department Personnel

BBS Certification 1D

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_ To _

Lead Construction Inspector
Assist Contractors and Homeowners with
issues pertaining to code issues, Perform

Inspection for the Following-Al 4 trades on
residential(MechanicaI-Electrical-BuiIding and
Plumbing)—Performs Inspections al all the
Following Commercial
trades(Commercial Electrical and Commercial
Building- Have worked all areas of Tampa in
my 9 years with them({Downtown High rises
as well as many Hospitals)

Recelved the One and 2 Family License
and Completed the Cross training Course
through BOAF (Building Officials association
of Florida)

450 hours of OJT Time and 84 hours of Class
Completed (Certificate Enclosed)
ICC Residential Building Ins
passed #5311950 Expires 12/24
ICC Residential Electrical Inspector Exam
passed #5311950 Expires 12/24

ICC Residential Mechanical Inspector
Exam passed #5311950 Expires 12/24

ICC Residential Plumbing Ins r Exam
passed #5311950 Expires 12/24

Florida 1 and 2 family License

Issued on06/15License
#BNS5863Expires11/30

Received Commercial Bullding Ins; or
License-Completed the Cross training Course
through BOAF (Building Officials association
of Florida)

150 Hours of OJT time and 50 hours of Class
Completed (Certificate Enclosed)

ICC Commercial Building Ins
Passed # 5311950 Expires 12/24
Florida Commercial Building License
Issued on08/18License#BN5863 Exp 11/23
Received Electrical Plans Examiner
Hicense #-PX2997-Exp-1423

tor Exam

tor Exam

1400 N Bivd, Tampa, Florida 813-274-3100

Specific Type of Work Performed Telephone Number {(MM/YY)
Naval Air Force Station Pensacola, i Military | American Residential Services 05/11-0812
Commercial Retail spaces-Electrical Wiring 2548 Oscar Johnson North Charleston, SC
and Service- Journeyman Electrician 843-932-7464
Kessler Air Force Base Biloxi, Mississippi American Residential Services 08/12-07/13
Military Commercial Retsil spaces and 2548 Oscar Johnson North Charleston, SC
houses-Electrical Wiring and Service- 843-932-7464
Journeyman Electrician
City of Tampa Buildin rtment City Of Tampa Development and Growth Dept. |08/13-Current date

Received license on 06/15

Received License on 08/18

Electrician 26 months
Res Insp 89month+Cross
inin mm Electricai

ticc | Plan: in

Total Experience on This Page (in Months):

Inspector 111

#5311950 Exp 12/24
Ohio Electrical Contractor License
#34335 Escrow Exp 06/25

Ohio Board of Building Standards

4/1/2019

Form # 102
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Board of Building Standards  application for interim Certification, Building Department Personnel

Muncy John
Lost Name First Name BBS Certification 1D

SECTION 8: PERSONAL HISTORY
1. Have you ever been convicted of any felony, or any crime involving moral turpitude?

OYes[X No

If you answered “Yes” please explain below:
2. Have you served in the U.S. armed services? (If No, skip question 3) Yes [J No
3. If YES, were you discharged under honorable conditions? Xl Yes [J No

If you answered “No” please explain below:

SECTION 9: CERTIFICATION

| certify the information contained in this application is true and complets, and | understand that providing false information
may be grounds for not granting certification or for immediate termination of certification at any point in the future, if granted.
! authorize the investigation of all statements contained hersin and release all parties from ajl liability for any damage that

may result from fumnishing the same to Ohio Board of Building Standards. Falsification is a violation of section
2921.13 of the Ohio Revised Code and is punishabje as a misdemeanor of the first degree.

Signature of Applicant; '/

Subscribed and duly swom before me accordag to law, by the above named applicant this

day _|  of _Decemher inthe year 20 2Z at Tarvu‘x\ , County of

j'\\\S\Oor‘oug\Jh and State of _Floc  (la

Notary Public: - V%\

Ohio Board of Building Standards 4/1/2019 Form # 102




ey, Ron DeSantis, Governor

Melanie S. Griffin, Secretary

Florida .
A
STATE OF FLORIDA

DEPARTMENT OF BUSINESS AND PROFESSIONAL REGULATION

BUILDING CODE ADM!NISTﬂ)%ORS & INSPECTOR

THE STANDARD PLAN'S_'.EXAMMER_'H‘EREI N'J§ CERTIFIED UNDER THE

| o =R X
PROVISIONS OF-CHAPTER 468, FLORIDASTATUTES
e ELEC |

MUNCY, JOHNB

e . PR
LICENSE-NUMBER: PX2997
EXPIRATION DATE: NOVEMBER 30, 2023
Always verify licenses online at MyFloridaLicense.com

Do not alter this document in any form.

This is your license. It is unlawful for anyone other than the licensee to use this document.
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Ron DeSantis, Governor Melanie S. Griffin, Secretary

STATE OF FLORIDA
DEPARTMENT OF BUSINESS AND PROFESSIONAL REGULATION

BUILDING CODE ADMINISTRA,’ORS & INSPECTOR

THE STANDARD.INS ‘©R HEREINHS.CERTIRIED UNDER THE

PROVISIONS OFCHAPTER 468 FLORIDASTATUTES
ELEG, RESI, BLDG -

'MUNCY, JOHN B

LICENSE NUMBER: BN5663
EXPIRATION DATE: NOVEMBER 30, 2023

Always verify licenses online at MyFloridalicense.com

Do not alter this document in any form.

This is your license. It is unlawful for anyone other than the licensee to use this document.
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Esatern Reglonat

Office Asssssmant Center
000 Montdal Road
8kmingham, Alabama 35213
Tel: 888-1cc-ante 422.7233)
Fax: 205 558-9697
W BT e
To:
From: Certification and Testing Depantment
Date: July 18, 2018
Subject: June 09, 2007 Administration
Examination: Commerrial Electrical Inspector

nnmmmmmﬁymﬁmmhmmmmmum
of documentztion not being received. Pmmmammmﬂmmsnmm
mmmmmmmmy

RENEWAL: Pfh-hﬂiaexphﬁandatesfmnmmmm we will send you a renewal remindar natice. You
mmaummmmummammmmamm.m.

Wdamﬁmwmmmmmmmmﬂm
renewaf datefs).

Yours very truly,
Michelle Porter
Director, Certification & Testing

Theauﬂnntidtyofhisresmbttercanbevaﬁdamdbyushgme‘Searmlcccwerfessimals“link.wtﬁmmn
befoundonﬂmnavigaﬁonbaratwww.lomafe.ag

hnps:,‘!w-:.'».-aa.sentlthis!ile.comeO‘lfPSTLdeUG\*.‘wmet3ttVSiNTngBhPBuOcZS2‘q".cnPacRgf:‘|IJMuncy-‘/JOLeuer%ZE(ioc 7/16/18, 12:36 PM
Page 1of 2
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Mike DeWine

Sheryl Maxficld

B e g s B e = e e o o v et o o | e T o e

Mike DeWine Shervl Maxfiel(
¥ Govemer ~Elecitical Director
: od‘%?’é‘ﬁ‘ﬁ?&fmsn

MUNCY’ JOHN B : Ohio lkense( 3 : M Date: 06/30/2025
: FI0RN B’lﬁ”nnc?
| ESCRO‘E’
II‘ I g T ad

T - neld _Willmm Koester
! Board Secretary i I Aalinittistrsitve Chainprso

This is YOUR license. Plan Approvals obtained with YOUR
license and pc postmg of YOUR license indicates that YOU and
YOUR liability insurance are assuming all responsnblhty for
any projects performed under this license.

Mike DeWine Sheryl Maxfield
Govemnor T Director

Elect,ncal

-_.,\m«':

‘&oﬁTRACTOR’s LICEN@E
~JOHNB MUNCY_I

J' ﬂmmm

Carol A.Rass B et William Koester
Board Secrets Administrative Chairperson
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Building Officials Association of Florida, Inc.

PRESIDENT April 30, 2018
Doug Wise
dwise@baat.nat
Building Official Palm
Beach County Mr. John Muncy
VICE PRESIDENT
Jim Schock
jschock@boat.net
Plans Examiner
First Coast Dear Mr. Muncy:
Clayton Patker Congratulations on the successful completion of the approved BOAF Training Program in
W the category of Building Inspector, Certificate § 12632523 issued in your name, is
mﬁmn 'w""fwm enclosed.
mh::"m Completion of this training program is recognized as meeting the alternative eligibility
mmatison@bosf.net requirements for examination. Please indude a copy of this letter and your certificate, in
Suilding Official lieu of proof of 5 years of experience in the licensure category sought, with the exam
Sy of Aubwendzle application you will submit to the BCAIB. If any questions arise regarding your successful
completion of this program or its acceptance by the BCAIB, please feel free to contact
INSMEDIATE PAST PRESIDENT me.
John Jackson, MCP.
likckepn@Ebogf npt
Buiding Code Administrator Again...congratulations!
University of Central Florida
Sincerely,
EXECUTIVE DIRCTOR
Ann Russo
Building Officials Association of
Florida (BOAF)
528 West Lake Mary Bivd. Ann Russo
Sanford, Florida 32773 e D
v 407,804 1001 Executive Director, BOAF
www.boaf.net
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Certificate #12632523
TH1S

CERTIFICATE OF SATISFACTORY
COMPLETION

It awarded to:

Satn Wuney

Who sneete the eligibility requirements of 458.600(2)0c)4,F.5. and 61G19-7.001, PAC
#nid has succensfuully completed # training program spproved by the Florida Building Code
Administrstor's and Inspector's Board in the Category of:

This certificate shall qualify the epplicant for examination in the category shown

(61G15-7.0083, FAC)

Issuing Authority
BOAF Provlder # 1LG51 Buﬂ&Aﬁ:‘;\z Officials Association:/f f‘lgr;da
Course #5007981 0/201
R BOAF Exccmcmr Doate
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DBPR Commercial Building
Inspector

INTERNATIONAL
CODE COUNCIL

Candidate ID:

Name: Date: 8/24/2018

Address:

EXAMINATION RESULT: PASS

Congratulations on your successful completion of the above examination certification requirement for licensing by the State of Florida,
Department of Business and Professional Regulation (DBPR). Your wallet card will be forwardad to you by ICC within six weeks from
the last day of the month in which you tested. This certification is current for three years. You may request a wall certificate from ICC
as well. This certificate will be provided at no cost to you, if you request it within 90 days of your exam. Only one wall certificate per
exam passed will be provided to you at no charge. For more information on requesting a wall certificate, go to

K| fe.orafin tor.

You should be eligible to receive licensure in the specific category applied for upon receipt of a passing score for the ICC technical
examination and Principles and Practice examination (if applicable). Your license will be issued by DBPR in approximately 30 days.
Once your license has been issued or an additional category has been added to your existing license, you can verify this on Florida
DBPR's website at www.mvfloridalicense com. You may begin to work under your new license or category. You are not required to
walt until you receive your actual license to work.

Please note, ICC does not administer the Principles and Practice examination. To schedule the Florida Principles and Practice
examination, please call Pearson VUE at 1-888-204-6230. To access the Principles and Practice Candidate Information Booklet
(CIB), visit www,MyF|orida.com/dbpr and select Education and Testing. If you do not have access to the internet, please call DBPR
at 1-850-487-1395 for assistance.

A successful Florida Principles and Practice examination score is valid as long as you maintain your license in good standing, per
rule 61G19-6.0085, Florida Administrative Code.

it is extremely important that you notify Pearson VUE and ICC of any changes in name and/or address to avoid the posmblllty of your
wallet card and/or certificate not being received. Please contact Pearson VUE at 800-275-8301 and ICC at

with changes to your name and address (name changes may require additional documentation). There may be an additional fee if a
certification is re-issued due to a misspelled name or incorrect address.

Business .’
Professional Regulatloﬁ‘“"";,

The authenticity of this score report can be validated by using Pearson VUE's Oniine Score Report Authentication founa at:

Digital embossing eliminates the possibility of unauthorized embossing of counterfeit score reports.

Registration Number: 339727686 Validation Number: 953498402
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Plans Expriner
Clty of Gulnesville

RXECUTIVE DIRCTOR
Ann Ruzso

Building Officials Association of

Florida, Inc.

February 5, 2015

Mr. John B

Dear Mr. Muncy,

Congratulations on the succassful completion of the approved
BOAF Training Program in the category of 1.& 2 Familv Dwelling
{nspector, Certificate #3243 issued in your name, is enclosed.

Completion of this training program is recognized as meeting the
alternative eligibility requirements for examination. Please
include a copy of this letier and your cextificate, in lieu of proof of
5 years of experiencs in the licensure category sought, with the
exam application you will submit to the BCAIB. if any questions
arise regarding your successfid completion of this program or its
acceptance by the BCAIB, please feel free to contact me.

Again...congratulations!
Sincerely,

lrvs G

Ann Russo
Executive Director, BOAF

3697 Lake Emma Road * Lake Mary, Florida 32746

Office: 407-304-1001 - Fax: 407-804-0308
www.boaf net
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CERTIFICATE OF COMPLETION

awarded to

Jobhu Muncy

BN0005863 PX0002997
For completion 21 hours of

Plumbing Inspector Principles & Code Applications

BCAIB Approval # 5007518

Presgented by the

Building Gfficials Asgociation of Florida
Linda Patrick

President

April 30, Map 1 and 2, 2014

Issuing Authonty

gg)l.:s]: 1;:;0%51’;: 00u1001 Bui | £ O 'als Association Of Florida
Total Class Hours: 21 ,y m@” 05/ 02/ 20 1 4
[Execunve [ rr.-fror . D gre

.Ué_.e_.J’t 5‘\(‘*- VI
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CERTIFICATE OF COMPLETION

awarded to

Jobhn Hluncy

BN0005863 PX0002997
For completion 7 hours of

fuel Gag Principles & Code SApplications

BCAIB Approval # 5007513

Presented by the

Building Officials Agsociation of Flovida
Linda Patrick

President

Map 3, 2014

Tesuing Authornity
BOAF Provider # 0001001 B ildi g O 'als Association Of Florida

Cougse #5007513
Total Class Hours: 7 )y m@/(f o 05/ 03/ 201 4

xxxxxxxxx ],}u
(exoito Hemncon—
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CERTIFICATE OF COMPLETION

awarded to

Jobn Muncy

PX0002997 BNO0005863
For completion 21 hours of

Mechanical Inspector Principles & Code Applications

BCAIB Approval # 5007520

Presented by the

Building Officials Aggociation of Florida

BOAF Provider # 0001001
Course #5007520
‘Total Clags Hours: 21

Linda Patrick

President

April 23, 24 and 25, 2014

Yssuing Authonty

G

$ Assocmtlon of Florda
04/25/2014

Ixccuu Duecm: ;D:rc

':' —{{"J*‘— LC",-”,C
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Czanncarz OF COMPLETIOR

awarded to

John 1B. Muncp

PX0002997 BN0005863
For completion 35 hours of

Building Ingpertor Principles & Code Applications

BCAIB Approval # 5007521
Presented bp the
Building Officialg Hssociation of Floring
- atri
President

Mareh 17, 18, 19, 27, amd 28, 2014

qumg -\uthont}
BOAF Provider # 0001001 O als Association of Florida
Course #5007521
Total Class Flours: 35

Mw;g” 03/28/201 4

Lx utive Director

iy -.—gxt..c.,. {-a.,f"-'{.: e
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ARMY NATIONAL GUARD RETIREMENT POINTS HISTORY STATEMENT

BENJAMIN

rormexr Members of OHIO ARNG ARNG
2825 W. Dublin Granville Rg
Columbus, OH 43235

Notice Of Eligibility: No
Highest Grade Held: E04

Date Prepared: 2002/04/08
AYE: 03/27

BASD:

Output Reason:

This summary is a statement of your points earned towards retirement. You should
i i and report any discrepancies to your unit clerk. Particular
attention should be given to any period of service with a verification status (VS)

of "B because points are not credited until verified.

Begin Date End Date MMST IDT MEM Aaccp AD VS Total Total Creditable
(Yyyymmdd) (yyyymmdd) Misc Pts Career Pts For Svc For
Pts Points Ret Pay Ret Pay
1991/03/28 1991/04/23 Bl o - 0 0 v — S hnind Aatal TN
1991/04/24 1991/08/24 B7 0 -- L] 123 vy -— e il At T
1991/08/25 1992703727 Bl 28 1% 0 1 v 187 167 01/00/00
1992/03/28 1993/03/27 Bl 42 15 0 10 v 67 67 01/00/00
1993/03/28 1994/03/27 Bl 43 15 0 15 v 73 73 01,00/00
1994/03/28 1995/03/27 Bl 41 15 0 is v 74 74 01/00/00
1995/03/28 1996/03/27 Bl 45 15 0 11 v 71 71 01/00/00
1396/03/28 1997703727 Bl 35 15 o 1 v 51 51 01/00/00
Grand Totals 179 503 503 06/00/00

MILITARY MEMBERSHIP STATUS IDENTIFIERS

Bl - Army National Guard Unit Member
B7 - Army National Guard Unit Member on Initial Entry Training

NON-CREDITABLE PERIODS OF SERVICE

From Date To Date Reason
DISTRIBUTION:
1 Soldier

1 Requester

NGB FORM 23B
20 July 1993
PAGE 1
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NATIONAL GUARD BUREAU
REPCRT OF SEPARATION AND RECORD OF SERVICE

REPORT GF SEPARATION

- A g 7
: IANC RECORD OF SERVICE Y THE ‘ﬂmﬂ

ARD AS A 2
NATIONAL GUARD OF__omjo ' RESERVE OF THE E__ 4L

I, frsert aither Armvyior Air Farce

zmwwm-wmmmuum

'_'_l““-_.._._._
7. LAST NAME - FIRST NAME - RUDDLE NAME

HEOICY JOHY BxmesnMIn

DEPARTMENT, COMPONENT AND BRANCH F. 8OCiAL BECURITY NUMBER

UEAR CONTROL GROTP (SBINFORCEMENT)
EOEAL
P70 PRGE mLvptt ovm ot e

S .__,.hmmns_smue-mwé 108} 00 Foo (oo

ARNGUS /OHARNG
b, [“DATE[ YR 'mD DA |85 RANE 8b. PAY GRADE -DATEF YR MO DA [7.DATE] YR MO
i oF f . oF l oF
BT g | 2if 03 fnae . sec E4 rawk | 92§ 03 jo1 | oo
. fn. BTATION OR INGTALLATION AT WHISH EFPECTED i EFFECTIVE MO | DA
A COLiETS
|3 COMMAKD 70 WiCH TRANSFERAED

- DATE 2l e ] 1
0. RECGAD OF SERVICE YRS I Mmos fpavs
E HEY SERVICE THIS PERIOD _ 05| o¢ Joo

.
5T LOUIS, Mo 63132-5280 Iream:onncmemnmsgawce oof oo lop
L TERRINAL DATE OF REIERVE / MRITARY YR 5 MO ; ba
SERVICE oBLICATION 99' 03 Jnn F9 TOTAL SErVICE FOR PAY 05| 00 {oo

ALNIN 87 0 weg Qas fs

- {17, WILTTARY EDUCRTIO Courzs T, 2,
iR 57 EDUE L {.og,ngfm?;jlo nurher of woeks, month and yozr

t?hm’g'ww ggﬂgm % AND DATE AWARDED

TILL0 ADMIN SP 8108247/

4. HOWEST EOUSATION LEVEL SUCLESSFULLY COMPLETED
- [BECONBARY ¢ HIGH SCHOOL 12 _YRS (Gr7-17 Coittec YRS

BT SERVICEMAEN'S

17, PERSONNEL SECUATY INVESTIGATION

AR '-svc-mlm-nz?-svc-mwom'cmf

1 amous use . TYPE - DATE COTFIETED osssa/mmm{m-sg)/ﬁ&‘sn/mmomp-ncﬁm-
- |_INSURANCE cov HLL/ 7
N T

S T " TETMAC 210404

e S0, 000

LR

o [ RRKS  pEan, 910338. SRIP PARTICIDANT. BORUE,

R— G

L4 CAROL A. HUDY, CW2, ARNGUS

il
o
4

+ BRI AGTHORITT AND HERSDR
heREAL LA 270 HOR &0 =200 pxorpa
{8, CHARACTER OF BERVICE

HONORABLE

B  »

| Tmequest {__ IDECUNE CORIES 0F v NGB Fomms 22

IRITIALS

-

(Replacez NG Form 32, dated Oct 76 and NES Formr 22.7, catod 1 Jun 78, which is oheolaro) {4)
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SPECIALIST
ENGINEER BRIGADE

<t Tononatly Dischargeat Ko, tho
A}my Nutional Guard

OHIO

JOHN BENJAMIN MUNCY
HEADQUARTERS HEADQUARTERS COMPANY 16TH

aidd -—-2_7_1'&__"47% MARCH 1997 %m&/w,@ = ai'z'ara,éw/
ad @ beslimonial of Honess and Foildford S

“This discharge does not rellove the individual named her

eln from any unfulfilled obligation to perform military service which may be impossd dn him/her by law,™
L]

,FB%RM 55a  (Aupises vGE Form 85, datsd 1 (s A? wabtas 1o e o s
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INTERNATIONAL CODE COUNCIL
JOHN MUNCY

The Intemational Code Council attests that the individual named on this certificate has satisfactorily
demonstrated knowledge as required by the Intemational Code Council by successfully completing the prescribed
written examination based on codes and standards then in effect, and is hereby issued this certification as:

Electrical Plans Examiner
Given this day August 25, 2007

7%1—( P it

Michael Wich, CBO
President, Board of Directors

i Certificate No. 5311950

g

Dominic Sims, CBO
Chief Executive Officer

s =5t

This certificate is the property of ICC and must be returned to ICC in the event of suspension of revocation of the certificate.
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INTERNATIONAL CODE COUNCIL
JOHN MUNCY

The Intemational Code Council attests that the individual named on this certificate has satisfactonly
demonstrated knowledge as required by the Intemational Code Council by successfully completing the prescribed
written examination based on codes and standards then in effect, and is hereby issued this certification as:

Commercial Electrical Inspector
Given this day June 9, 2007

774«&{ P it

Michael Wich, CBO
President, Board of Directors

T2

Dominic Sims, CBO
Chief Executive Officer

[ Certificate No. 5311950]

Ih:SoertmmtsmepropMyoHCCandmu;t_gretUmedtatccmﬂaeemitafsuspensionarmmﬁanafb‘:ewfiﬁwre.
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INTERNATIONAL
CODE
COUNCIL®

INTERNATIONAL CODE COUNCIL
JOHN MUNCY

The Infemational Code Council attests that the individual named on this certificate has satisfactonly
demonstrated knowledge as required by the Intemational Code Council by successfully completing the prescribed
written examination based on codes and standards then in effect, and is hereby issued this certification as:

Commercial Building Inspector
Given this day August 24, 2018

Certificate No. 5311950

7%&{ £ et

Michael Wich, CBO
President, Board of Directors

T2

Dominic Sims, CBO
Chief Executive Officer
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INTERNATIONAL
CODE
smmy councie

INTERNATIONAL CODE COUNCIL
JOHN MUNCY

The International Code Council attests that the individual named on this certificate has satisfactonly
demonstrated knowledge as required by the Infemational Code Council by successfully completing the prescribed
written examination based on codes and standards then in effect, and is hereby issued this certification as:

Residential Mechanical Inspector
Given this day November 22, 2014

7701-( Pkt

Michael Wich, CBO
President, Board of Directors

T2 S

Dominic Sims, CBO
Chief Executive Officer

[ Certificate No. 5311950

afand‘mustbemmmtommmeemtafsasmmimwmmabbaufmmm

54




Tl T

i
]

;
it I8 f;

INTERNATIONAL CODE COUNCIL
JOHN MUNCY

The Intemnational Code Council attests that the individual named on this cerlificate has satisfactorily
demonstrated knowledge as required by the Intemational Code Council by successfully completing the prescribed
written examination based on codes and standards then in effect, and is hereby issued this certification as:

Residential Building Inspector
Given this day November 30, 2013

7%1,( £ it

Michael Wich, CBO
President, Board of Directors

g

Dominic Sims, CBO
Chief Executive Officer

Certificate No. 5311950]

This certificate is the property of ICC and must be retumned to ICC in the event of suspension or revocation of the cerfificale.
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BUILDING OFFICIALS
ASSOCIATION OF FLORIDA

John B. Muncy
Membership #: 32820457
State Active

Expires: December 31, 2023
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Board of Building Standards

Muncy John

Application for Interim Certification, Building Department Personnel

Last Name

First Name

BBS Cetrtification ID

SECTION 1: CHECK INTERIM CERTIFICATION(S) BEING REQUESTED

Res. Building Official [IRes. Plans Examiner

[_] Res. Building tnspector

[] Res. Industrial Unit Inspector

[[] Res. Mechanical Inspector

SECTION 2: LIST ANY OHIO LICENSE, CERTIFICATE, OR REGISTRATION HELD

(Mark “T” if Trainee)

Description

Certificate Number Date Received

Architectural Registration

P.E. Registration

Res Non-Res

I O Building Official Certification

O O Plans Examiner Certification

O ] Building Inspector Certification

O [ Mechanical Inspector Certification

Building Plans Examiner Certification

Mechanical Plans Examiner Certification

Fire Protection Plans Examiner Certification

Electrical Plans Examiner Certification

Plumbing Plans Examiner Certification

RECEIVED

Fire Protection Inspector Certification

Electrical Safety Inspector Certification

UEC 02 2022

Plumbing Inspector Certification

BO

Fire Safety Inspector Certification

G

Fire Protection System Designer Certification

-t
STANDARDS

Medical Gas Piping Inspector Certification

Section 3: Employment/Education

a. Formal Education

Date Graduated

Clermont High School  Coral Springs, Florida

1991 GED

b. Related Vocational or Technical Training

Years’ Experience

c. U.S. Military construction experience (MOS or other designation):

Years’ Experience

Ohio Army National Guard

1991-1997 6 years

71 L Administrative Specialist E-4 —16th Engineer Brigade

d. Place of Employment:

Years' Employed

2170 Howey Rd Columbus, Ohio and Fort Jackson Columbia, SC

1991-1997 6 years

Ohio Board of Building Standards

41172019

Form No. 152
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Board of Building Standards

Muncy
Last Name

John

Application for Interim Certification, Bullding Department Personnel

First Name

BBS Certification ID

SECTION 4: OBC/RCO BUILDING INSPECTION EXPERIENCE PERFORMED FOR A BBS CERTIFIED BUILDING

DEPARTMENT
BBS Certified Building BBS Certified Duties Date of Service,
Department Position/Title Length of Time
(MM/BD/YY)

SECTION 5: EXPERIENCE (Do NOT SuBSTITUTE WiTH OTHER RESUMES).
Refer to Experience Requirements Listed in O.A.C. 4101:7-3-01 and O.R.C. 3783

Below, list the specific projects you worked on, and the specific work you performed, your typical duties
for each project, and dates of this work. You must demonstrate that you have the required number of
months (years) of actual, practical experience for the certification requested (see matrix).

Provide letters from certified inspectors, employers, or contractors verifying your experience. Submit
copies of any certificates, diplomas, or licenses. Remove all personal information.

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_ To _

Specific Type of Work Performed Telephone Number {(MM/YY)
Example; Homer Steel and Trade July 2013-May 2014
Children’s Hospital, Toledo 125 Anytown Street (10 months)

Structural steel work on addition My City, OH, 45454
(419)555-1212
Total Experience on This Page (In Months):
Ohio Board of Building Standards 4/1/2019 Form No. 152
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Board of Building Standards

Muncy
Last Name

SECTION 5 CONT.: EXPERIENCE

Applicatfon for Interim Certification, Building Department Personnel

John

First Name

BB8S Certification 1D

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_ To _

Specific Type of Work Performed Telephone Number {MM/YY)
Ohio Army National Guard Ohio Army National Guard Training varied from 91-97|
16th Engineer Brigade *71 L Provided | 2170 Howey Rd Columbus Ohio Weekends and 2 weeks in

Support for Battalion units during
Emergency events and Building
Temporary Structures®

Safeway Electric Co. INC. * Wired
Many houses during this time buitders
include Dominion- Diyanni Homes-
Ryland homes-Residentia}

StreetsBoro Apartments-Wired
Apartments (Multifamily) Commercial

Arbors Of Marysville-Wired Apartments
(Multifamily YCommercial

Kroger Grocery-Columbus-Wired
Commercial Store-Journeyman
Electrician

Foxboro Communties-Columbus
Townhouses-single family houses-
Residential-Journeyman Electrician

New Albany High School -Commercial
Electrical wiring-Journeyman
Electrician

Ohio State University Fisher College of
Business-Commercial Electrical wiring
and Services-Joumneyman Electrician

The Farms Columbus- Electrical Wiring
and services for Commercial Condos-
Journeyman Electrician

Columbus Public Schools(Woodcrest)
Commercial Electrical wiring and
Services-Journeyman Electrician

Safeway Electric Co. Inc
1973 Lockbourmne Rd Columbus,Ohio
614-443-7672

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoidsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg,
Ohio 614-863-1844

the summer

Many different houses
Between 09/91-10/93

10/93-03/94

03/94-07-94

07/94-12/94

12/94-01/96

01/96-10/97

10/97-10/99

10/99-12/00

12/00-05/01

Total Experience on This Page (In Months):

Electrician 116 Months

Ohio Board of Building Standards

4/1/2018

Form Ne. 152
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Board of Building Standards

Muncy
Lasf Name

SECTION 5 CONT.: EXPERIENCE

John

Application for interim Certification, Building Department Personnel

First Name

B8S Certification ID

List Each Construction Project AND
Specific Type of Work Performed

Name of Employer, Contact, Address,
Telephone Number

Project Time: From_ To _
{(MM/YY)

Pickerington High School - Commercial

Electrical wiring and Services - Joumeyman

Electrician

Project Manager/Estimator/Joumeyman El

Helped layout of Electrical plans and Load
calculations-Overseen many Commercial
Build-outs

Peninsular Place Ypsilanti, Michigan-

Commercial Student Housing & Community

areas 198 units-Joumeyman Electrician

Jeffery Park Columbus, Ohio- Commercial
wiring of Community Center-Journeyman
Electrician

Moved to Florida and unemployed from

Electrical inspector for Marion County

Florida

Performed Electrical Inspections on
Commercial and Residential Projects
Obtained Florida Commercial Electrical
inspector License and Electrical Plans
Examiner license

Unemployed from Construction due to the
crash of the housing market

Kings Bay Naval Base Kings bay, Georgia
Residential Electrical Wiring Of Military
homes-Journeyman Electrician

Fredericksburg Apartments, Fredericksburg,

Virgina- Commercial Electrical wiring and
Services for apartments and Community
Area-Joumeyman Electrician

Fort Jackson Columbia, SC- Residential and

Commercial Electrical Wiring Of Military

Apariments & Houses-Joumeyman Electrician

Joint Base Charteston North Charleston, SC

Commercial Electrical Wiring Of Military
Apartments~joumeyman Electrician

Amold Air Force Base Tullahoma, TN-
Cornmercial wiring of retail spaces and

Community Center~Journeyman Electrician

Accurate Electric Construction Inc

|6901 Americana Pkwy Reynoidsburg, Ohio

614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg, Ohio
614-863-1844

Accurate Electric Construction Inc
6901 Americana Pkwy Reynoldsburg, Ohio
614-863-1844

Accurate Electric Construction Inc
6801 Americana Pkwy Reynoldsburg, Ohio
614-863-1844

Marion County Building Department
2710 E Silver Springs, Fl 352-438-2400

Commercial Electrical License 07/09/07
Electrical Plans Examiner License 08/12/07

American Residential Services
2548 Oscar Johnson North Charleston, SC
843-932-7464

American Residential Services
2548 Oscar Johnson North Charnleston, SC
843-932-7464

American Residential Services
2548 Oscar Johnson North Charleston, SC
843-932-7464

American Residential Services
2548 Oscar Johnson North Charleston, SC
843-932-7464

American Residential Services
2548 QOscar Johnson North Charleston, SC

843-832-7464

07/03-08/04

08/04-11/05

11/05-10/08

10/06-01/07

01/07-01/08

01/08-10/08

10/08-05/09

05/09-02/10

02/10-05/10

05/10-12/10

12/10-05/11

Electrician 108 M

Total Experience on This Page (In Months):

Elecirical Inspector 12 Months

Ohio Board of Building Standards

4/1/2018

Form No. 162
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Board of Building Standards

Muncy
Last Name

SECTION 5 CONT.: EXPERIENCE

John

Application for Interim Certification, Building Department Personnel

First Name

BBS Certification ID

List Each Construction Project AND

Name of Employer, Contact, Address,

Project Time: From_ To _

City of Tampa Building Department

Lead Construction Inspector

Assist Contractors and Homeowners with
issues pertaining to code issues, Perform
inspection for the Following-All 4 trades on
residential(Mechanical-Electrical-Building
and Plumbing)—Performs Inspections all all
the Following Commercial
trades(Commercial Electrical and
Commercial Building- Have worked all areas
of Tampa in my 9 years with them(Downtown
High rises as well as many Hospitals)
Received the One and 2 Family License
and Completed the Cross training Course
through BOAF (Building Officials association
of Florida)

450 hours of OJT Time and 84 hours of
Class Completed (Certificate Enclosed)

ICC Residential Building Inspector Exam

passed #5311950 Expires 12/24

ICC Residential Electrical Ingpector Exam
passed #5311950 Expires 12/24

ICC Residential Mechanical Inspector
Exam
passed #5311950 Expires 12/24

{CC Residential Plumbing Inspector Exam
passed #5311950 Expires 12/24

Florida 1 and 2 family License

Issued on06/15License
#BNS863Expires11/30

Recelved Commercial Building Inspector
License-Completed the Cross training
Course through BOAF (Building Officials
association of Florida)

150 Hours of QJT time and 50 hours of
Class Completed (Certificate Enclosed)
ICC Commaercial Building Inspector Exam
Passed # 5311950 Expires 12/24

Florida Commercial Building License
Issued on08/18License#BN5863 Exp 11/23

Specific Type of Work Performed Telephone Number (MM/YY)
Naval Air Force Station Pensacola, FI Amefican Residential Services 05/11-08/12
Military Commercial Retail spaces-Electrical |2548 Oscar Johnson North Charteston, SC
Wiring and Service- Journeyman Electrician  |843-932-7464
Kessler Air Force Base Biloxi, Mississippi American Residential Services 08/12-07/13
Military Commercial Retail spaces and 2548 Oscar Johnson North Charleston, SC
houses-Electrical Wiring and Service- 843-932-7464
Joumneyman Electrician

08/13-Current date

City Of Tampa Development and Growth Dept.
1400 N Blvd, Tampa, Florida 813-274-3100

|Received licanse on 06/15

Received License on 08/18

Electrician 26 months
|Res Insp 89month+Cross training
Comm Electrical Inspector 111

License # PX2997 Exp 11/23

Totat Experience on This Page (In Months):

Lomm Bﬁlﬂlﬂg In§5 Tmonths

+Cross Training

I 1 T

Exp 12124
Chio Electrical Contractor License #34335
Escrow Exp 06/25

Ohlo Board of Building Standards

411/2019

Form No. 152
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Board of Building Standards Application for Interim Certification, Building Department Personnel

M uncy John
Last Name First Name BBS Certification ID

SECTION 6: PERSONAL HISTORY
1. Have you ever been convicted of any felony, or any crime involving moral turpitude? [] Yes (Rl No
2. If you answered “Yes” please explain below:
3. Have you served in the U.S. armed services? (If No, skip question 3) X Yes [] No

4. |f YES, were you discharged under honorable conditions? KN Yes ] No
If you answered “No” please explain below:

SECTION 7: CERTIFICATION

! ceriify the information contained in this application is true and complete, and | understand that providing false information
may be grounds for not granting certification or for immediate termination of certification at any point in the future, if granted. [
authorize the invesligation of alf statements contained herein and release all parties from all liability for any damage that may

result from furnishing the same to Ohio Board of Building Standards. Falsification is a violation of section 2921.13
of the Ohio Revised Code and is punishable as a misdgmgapior of the first degree.

Signature of Applicant: % /\ /
ﬂ \'J

Subscribed and duly swomn before me according to law, by the above named applicant this day l
of &&MW in the year 2022 at__ [ QM O _County of _iA\\<bor ovgqly_and
State of Clocdda .

Notary Public:

Ohlo Board of Building Standards 41112019 Form No. 152
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File Attachments for ltem:

ER-1 2020 National Electric Code (International Association of Electrical Inspectors SW)
All certifications (6 hours)

Staff Notes: Slides begin on p. 24 of the submission.

ESIAC Recommendation:

Committee Recommendation:
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Department
of Commerce

Ohio

Mike DeWine, Governor Sheryl Maxfield, Director

Jon Husted, Lt. Governor Board Of BUIldlng Standards

Application for Continuing Education Course Approval
Provider Information:

Name: Lorenzo Adam

Organization: Southwest Division IAEI

Address: 27 Penbrooke Court, Monroe, Ohio 45050

E-mail: ladam@masonoh.org Telephone:__ 513-229-8520
Website:

Conference Sponsor (if applicable) Conference Email:

Check here if Course Renewal: Prior course number (i.e. BBS2018-429)

Renewals will only be granted for identical content and certifications, within the current code cycle.
Attach a copy of prior course approval letter for confirmation. No further information is required.

New Course Information:
Course title: 2020 National Electrical Code

Course instructor: Various IAEI Instructors (See Attached Bios)

Course description:

Seminar based on the 2020 NEC will cover Electric Calculations, Electrical Services and Overall Important

Code Sections

Instructional hours per session: 6 Number of Sessions: 1

Course Date(s) and Location: Receptions Conference Center, Fairfield ,Ohio

Special Content:

Code Administration: Conference Course:
Existing Buildings: Conference Name:
Electrical Instruction: X Conference location:

Plumbing Instruction:

Course to be offered online? On Demand Webinar
Course Website:

Detail online course participation confirmation method (i.e. test, quizlets, participant activity confirmation):

Course applicable for the following certifications

Residential Certifications Only: Commercial Certifications: X
Administrative Course, All Certifications:

Application materials included:

X Course Outline or Course Learning Objectives

X Presentation Materials/Slides (not required for roundtable courses)
Assessment Materials (for online courses)

X Presenter Bio

Please submit application and materials in .pdf format to: michael.lane@com.ohio.gov or BBS@com.ohio.gov

Ohio Board of Building Standards 10/7/2022 Form No. 216
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Agenda

2020 National Electrical Code

February 4th 2023

Topic: See outlines for more details on these topics.

Instructors: Dewayne Jenkins, Pete Baldauf, Lorenzo Adam, Gaylord Poe

7:30 am to 8:00 am
8:00 am to 9:00 am
92:00 am to 9:30 am
9:30 am to 10:30 am
10:30 am to 10:45 am
10:45 am to 12:00 m
12:00 pm to 1:00 pm
1:00 pm to 1:45 pm
1:45 pm to 2:30 pm
2:30 pm to 2:45 pm
2:45 pm to 4:00 pm

4:00 pm

Registration

Electrical Calculations
Break

Electrical Calculations
Break

Electrical Services
Break for lunch
Electrical Services
2020 NEC

Break

2020 NEC

Certificates Distributed

Total

1.00 h

1.00 h

1.25h

0.75h

0.75h

1.25h

6.00 h
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Course Outline for Jointly Sponsored Seminar Series
February 4, 2023

Electrical Calculations

Several calculations take place in the NEC, to properly apply certain
applications such as conductor voltage drop, ambient conditions, load types
and over current protection selection, sizing of conductors and equipment a
proper run through the calculations will help contractors, inspectors and plan
examiners ease through the permitting process, plan review and inspections.

The code requirements are different from each application. We will be
discussing wiring methods and how it affects which facility you are operating
under.

- Definitions Art. 100
- Requirements:
o Art. 110
* Requirements for Electrical Installation
o Art. 220
= Branch Circuit, Feeder, and Service Load Calculations
o Art. 240
= QOvercurrent Protection
o Art 310
»= Conductors for General Wiring
o Art 430
= Motors and Motor Circuits
o Art 450
= Transformers
o Art 690
= PV Systems
o Art 695
*  Fire Pumps

Electrical Services

This class will address the electrical services that supplies all structures. The class
will cover these articles 230, 240 and 250 as well as the proper application of the
codes as they relate to the installation and overcurrent protection of specific
equipment, conductors, and services. This article covers service conductors and
equipment for control and protection of services and their installation
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requirements. Parts | through VIl in article 240 will provide the general
requirements for overcurrent protection and overcurrent protective devices not
more than 600 volts, nominal. Part VIIl covers overcurrent protection for those
portions of supervised industrial installations operating at voltages of not more
than 600 volts, nominal. Part IX covers overcurrent protection over 600 volts,
nominal. Inspectors, electrical plan examiners, and contractors will obtain the
basics steps for determining if plans, projects and/or upgrading projects will
comply with the minimum requirements of the Code.

2020 National Electrical Code

This segment of the seminar will cover those articles that are most controversial
not only for interpretations but also for their conflict with contractor’s
perspective and inspector’s point of view. At the end, it is the job of the Building
Official to the final interpretation of the Code.

- Various important articles will be discussed throughout this topic.
o Art. 100, 210, 300, 450, 517, 600, 700.

- The presentation will focus on:
o Plan Review Deficiencies
o Field Deficiencies
o Code Interpretations

These presentations will be in Power Point format and each participant will be
encouraged to discuss and to participate on the subjects presented.
Conftractors and ESIs will benefit as well as Plans Examiners and Professional
Designers by getting firsthand information on these subjects. Both, the Ohio
Building Code and the Residential Code of Ohio, in chapters 27 and 33
respectively refers to 2017 NFPA 70 as the standard to comply with electrical
installations. Even though the State of Ohio has not adopted the 2020 NFPA 70
version, the purpose of this class is to let the attendees know of these items in this
version of the NEC and not to the enforcement of such version.
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INSTRUCTOR QUALIFICATIONS

Lorenzo M. Adam

Lorenzo started his electrical training in 1983. In 1988, he started his own
electrical company. In 1996, he obtained the State Electrical Inspector
certification. In 1997, he joined the City of Troy as a Building/Electrical Inspector.
Currently, he works for the City of Mason. Lorenzo has an Electrical Plans
Examiner, Residential Building Official, Building Inspector, Building Official interim
certification from the State of Ohio. Lorenzo is currently the secretary/treasurer
for the SW Division of IAEl, Ohio Chapter, secretary/treasurer for the Ohio
Chapter IAEI and Treasurer and Past President of the Southwestern Ohio Building
Officials Association (SWOBOA).

Address: 27 Penbrooke Ct., Monroe, Ohio 45050
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Gaylord K. Poe

Gaylord Poe started his longstanding career in the electrical industry in 1969. He
earned his Electrical Safety Inspector Certificate (#592) in 1978. He continued to
work as an electrician unfil 1983 when he joined the IBI team as a
commercial/industrial  field inspector. He was promoted to Commercial
Coordinator in 1986, to Assistant Chief Electrical Inspector in 1994, and to Chief
Electrical Inspector and President in 2000. He earned his Ohio Electrical Plan
Examiner and IAEIl Electrical Inspector-Plan Review certificates in 2005. He is the
only Ohio ESI certified by the IAEl as a Master Electrical Inspector (2009).

Gaylord is a member of the UL Electrical Council, the NFPA, the Cincinnati
Business Development and Permit Center Advisory Committee, the Board of
Trustees for the GCEA, the Electrical Trades Advisory Committee for Scarlet Oaks
JVS, and is actively involved in course development and training classes for the
continuing education programs of the IAEI, [EC, GCEA, and NECA. Gaylord has
been involved with the |AEl since the early 1980's. He currently has become the
Past-President of the IAEI SW Division, in which he served for 17 years combine.

Address: Suite 125-W, 250 West Court Street, Cincinnati, OH 45202
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Caty Robinson

Caty Robinson began her electrical career working as an apprentice in the
Dayton, Ohio area. As a member of IBEW Local 82 Caty served a full
apprenticeship and worked in the field as a journeyman wireman for Kastle
Electric. Caty's Ohio certification #2647 is for ESI (2004) and EPE (2013). Caty
joined Inspection Bureau, Inc. (IBl) in 2008 as a commercial Electrical Safety
Inspector. Caty currently serves as IBI's Commercial Coordinator and inspects in
IBI's commercial territories and Kentucky. Caty is also a member of the IAEI Ohio
Chapter SW Division

Address: Suite 125-W, 250 West Court Street, Cincinnati, OH 45202
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Peter M. Baldauf

Peter has been in the electrical industry for over 15 years. He began his
electrical career working through a trade school in Dayton, Ohio. After
graduation, he enrolled in the Associated Builders and Contractors State
certified electrical apprenticeship program. Peter attended the program for the
full four years and upon completion of the program, he relocated to Tacoma,
Washington. In Tacoma, he sat for a State administered test and received State
of Washington certification as a journeyman electrician, which is required by the
Division of Labor and Industry in that State to perform work as an electrician.
Upon his return to the State of Ohio, Peter sat for and was issued a license by the
State of Ohio to perform duties associated with the installation and servicing of
fire alarm systems. He also applied and sat for the test to become a State
Certified Electrical Safety Inspector. He was awarded this Certification in
September of 1998. Peter began his career in public service with Montgomery
County Building Regulations as an Electrical Inspector in August of 1999. He is
currently employed with the City of Vandalia as an Electrical Inspector. Peter
also instructs classes for the Master Electrical Contractors Association, Adequate
Wiring Committee, and International Association of Electrical Inspectors. He also
has certification through the City of Dayton Board of Education as an Adult
Education Instructor.

Address: 3600 Shroyer Road, Kettering, OH 45429
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Daniel Dewayne Jenkins

Dewayne started his career in the electrical field in 1982 in Dayton, Ohio and
several years of experience in the electrical industry both as a contractor and
inspector. He served 4 years in an electrical apprenticeship program and has
over 8 years in the field as a journeyman electrician and he has 4 years, to his
credit, as an electrical estimator and project manager.

Dewayne has been a licensed electrical contractor and a certified electrical
safety inspector since 1996. He also holds Ohio certifications as building
inspector (1998), electrical plans examiner (2006) and residential building official
(2007) and chief building official (2008). He is currently employed by the City of
Kettering in the position as an electrical plans examiner, electrical safety
inspector and building inspector.

Dewayne is an adjunct lecturer Il for Sinclair Community College in the electrical
frades for several years. A technical presenter for the Ohio Board of Building
Standards (OBBS), International Association of Electrical Inspectors (IAEl), Master
Electrical Contractors Association (MECA), Adequate Wiring Committee (AWC)
& Greater Cincinnati Electrical Association (GCEA). He has served as President
for the Ohio Chapter IAEIl (2010). Dewayne has also served as President of the
Miami Valley Building Officials Council (2002 & 2003). He currently is the President
of the Southwest Division, IAEl and serves on the Electrical Safety Inspector
Advisory Committee for the Ohio Board of Building Standards.

Address: 3600 Shroyer Road, Kettering, OH 45429
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Jointly Sponsoréd Seminar Series 2023
Presented by GCEA and Southwest Division IAEI

Facility

The facility is conveniently located in Fairfield, about 1mile west from I-75
off Route 4. Classes are held at the Receptions 5975 Boymel Drive,
Fairfiled, Ohio. The room occupancy is good for 300 students comfortably
with tables and chairs. There are provisions for audio-visual equipment
(screen, microphone and speakers). Restrooms are located nearby the
room for females and males. Refreshments are served during the class;
attendees have access to vending machines as well as water. Duration
of the instruction is 6.00 hours. 8:00am - 4:00pm. on February 4th 2023.

Course Materials

Every attendee is responsible for bringing an edition of the NEC. We will
use the NEC 2017 and NEC 2020. The instructors will also have on hand the
necessary references to answer questions about other codes or
standards. Most of the presentations are on a slide-format (Power Point).
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INFORMATIVE ANNEX I

Amnex D Examples

Informative Annex I} Examples

This informatice annex is nol a part of the requiremenis of this NFFA
document but is included for informational purposes ondy.

Selection of Conductors. In the following examples, the
results are generally expressed in amperes (A). To select
conductor sizes, refer o the ) through 2000 volt (V) ampacity
tables of Article 310 and the rules of 310.15 that pertain to
theze ables.

Voltage. For uniform applicadon of Amicles 210, 215, and
220, a nominal voltage of 120, 120,240, 240, and 208Y,/120 Vis
used in calculating the ampere load on the conductor.

Fractions of an Ampere. Except where the calculations result
in a major fraction of an ampere { 0.5 or larger), such fractons
are permitted to be dropped.

Power Factor. Calculations in the following examples are
based, for convenience, on the assumpiion that all loads have
the same power factor (PF).

Ranges. For the calculation of the range loads in these exam-
ples, Column C of Table 220.55 has been used. For optional
methods, see Columns A and B of Table Z20.55. Except where
the calculations result in a major fraction of a kilowait (0.5 or
larger), such fractions are permitted to be dropped.

81 Units. For metric comversions, 0.093 m® = 1 f% and
0348 m= 1 fi

Example D1{a) One-Family Dweling

The dwelling has a floor area of 1500 fi%, exclusive of an unfin-
ished cellar not adaptable for fuore use, unfinished attic, and
open porches. Appliances are a 12-kW range and a 5.5kW, 240-
W dryer. Assume range and dryer kW ratings equivalent to EVA
ratings in accordance with 220.54 and 220,55,

Calculated Load (see 220.40)
General Lighting Load 1500 £i¥ ar 3 VA/f® = 4500V,

Minimum Number of Branch Circuits Required % A

General Lighting Load: 4500 VA + 120V =3
This requires three 15-A, 2-awire or owo 2 ire drouits.
Small-Appliance Load: Two 2
210 1 Cy1 )]
Laundry Load: One 2-wire,
Bathroom Branch Circuit: . 20-4 circuit (no addi-
tional load calculaton is required for this drouit) [see
2I0.1C)3)]

drouits  [see

it fsee 210.11{C)2)]

Minimum Size Feeder Required [see 220,407

General Lighting 4. 500VA
Small &ppliance 3,000WA
Laundry 1,500WA
Tital 9,000 VA

000 VA ar 100% 3,000 VA
G000 VA — 3000 VA = 6000 VA at 35% 2,100VA
Net Load B,100WA

Range (s Table 220.55) B,000WA
Diryer Load jree Table 220.54) 5,500 VA
Met Calculated Load 18,600 VA

Net Calculated Load for 120 /240-V, 3wire, single-phase service

r
or feeder
18,600 VA + 240 V=T A

Sections 230.42(B) and 2
and disconnecting meansr

uire service conductors
than 100 amperes.

Calculation for Meutral x and Service

Lighting and Small B.100VA
Range: 8000 VA a: T o et J £.600VA
Diryer: 5500 I fste 220,61) 3.860VA

Total 14,560 VA

Lna.d.t'nrNe-uu'al
4 B0 WA + 240V =61 A

i Example Db} Omne-Family Dwelling

Assume same conditions as Example No. D1 (a), plus addition
of one G-A, 2304, room air-conditioning unit and one 12-4
115V, room airconditoning unit.* one 84, 115V, rated waste
dispozer, and one 10-4, 120-V, rated dishwasher. See Article 430
for general motors and Article 440, Part VIL for ar
conditioning equipment. Motors have nameplate ratings of
115 V and 230 ¥V for use on 120-V and 240 nominal voltage
SysLEIms.

*{For feeder neuiral, use larger of the two appliances for
unbalance.)
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Amnex [k Examples

INFORMATIVE ANNEX I

From Example D1{a), feeder current is 78 A (3-wire, 240 V).

Line A  MNewiral Line B

Amperes from Example D (a) T8 Al T8

One 2%0-V air conditioner 6 — fi

One 115V air conditioner and 12 12 10
120-% dishwasher

One 115V disposer — B8 B

26% of largest motor (e 430.24) 3 3 2

Total amperes per conductor 4o 54 1

Therefore, the service would be rated 110 A,

Example DZ(a) Optional Calculation for One-Family
Dwelling, Heating Larger Than Alr Conditoning

{mee 220.82)

The dwelling has a floor area of 1500 ftf, exclusive of an unfin-
ished cellar not adaptable for future use, unfinished attic, and
open porches. It has a 12-kW range, a 2.5-kW water heater, a
LZ-kW dishwasher, 9 kW of electric space heating installed in
five rooms, a kW clothes dryer, and a 6-A, 230-V, room air
conditioning unit. Assume range, water heater, dishwasher,
space heating, and clothes dryer kW ratings equivalent to EVA.

Ajr Conditioner kVA Calculadon

GA 0 230V £ 1000 = 1.58 KVA

This 1.38 EVA [item 1 from 220.82(C)] is less than 40% of
9 EVA of separately controlled electric heat [item 6 from
220.82(C) ], so the 1.58 kWA need not be included in the serw
ice caloulation.

Feeder Newtral Load in Accordance with 220.61

1500 £ ar 3 VA 4,500 VA
Three 20-4 circuits at 1600 VA 4,500 VA
Tital 9,000 VA

2000VA ar 100% 3,000 VA
Q000 VA - 3000 VA = G000 VA ar 355 2,100 VA
Subtotal 5,100 VA

Range: 8 EVA at TO%, 5,600 VA
Clothes drver: 5 kKVA at TO%, 3,500 VA
Dishwasher 1,200 VA

Tistal 15400 VA

Calculated Load for Neutral
15,400 VA + 240 V=64 A

Example D2(b) Optional Calculation for One-Family

Dwelling, Air ﬂundmunlnglmg@n Heatlng

{ree 220 82(A ) and 220.82{C)]

The dwelling has a floor area
ished cellar not adaptable for
open porches. It has two
laundry circuit, two

counteranounted cogki

. exclusive of an unfin-
use, unfinished atic, and
ppliance circuits, one 20-A
unted ovens, one 5. 1EW

Mfnied cooking unit, water heater, dish-

washer, bination clothes washer and dryer KW ratings
General Load equiv t
T ing VA Calculation
1500 £ ar 3V 4,500 VA Ti eres = Gunits x TA=42 A
Twio 20-4 appliance outlet circuits at 1500 VA each 3,000 VA o i _ _
L dry circuit 1500V A 240W + 1000 = 10.08 EVA (assume PF= 1.0)
Range (at nameplate rating) 12,000 W] Included at 1005
Water heater Air Conditioning: Included below [see iem 1 in 220.82(C)]
Dishwasher
Clothes drver Space Heater: Omit [see dfem 5 in 220.82C)]
General Load
Application of Demand Factor [see 220,82/ 1500 £ ar % VA 4,500 VA
Two 20-A small-appliance
First 10 kVA of general load at 100% 10,000 VA 133;5”"_5 at 1500 VA each ?ggg ::_i
Remainder of general load at 40% 7,880 VA dry circuit AT ¥
(107 KVA = 0.4) Two ovens 8,000 VA
’ ) - One cooking unit 5,100 VA
Total of ral load 17,880 VA Water heater 4,500 VA
O VA of heat at 40% (9000 VA = 0.4) = 3,600 VA Dishwasher 1,200 VA
Totl 21 480 VA Washer/ dryer 5,000 VA
Total general load 32,800 VA
Remainder at 40%
21.48 kEVA = 21, 480 VA (228 EVA = 0.4 « 10000 9,120 VA
21480 VA + 240V =00 A Subtoml general load 19,120 VA
Air conditioning 10,080 VA

Therefore, the minimum service rating would be 100 A in
accordance with 250.42 and 230,79,

Total 20,200 VA
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Calculated Load for Service
20,200 VA + 240V = 122 A (service rating)

Feeder Meuiral Load, in accordance with 220.61

Assume that the two 4-EVA wall-mounted ovens are supplied by
one branch circuit, the 5.1-kVA counter-mounted cooking unit
by a separate drouit.

1500 £i% at 3 VA 4.500VA
Three 204 circnits ar 1600 VA 4 500WA

Suhbtoial 0,000V
3000 VA at 100% 3,000VA
G000 VA - 3000 VA = G000 VA ar 35% 2100WA

Subtoal 5,100WVA

Two 4+-kVA ovens plus one 5. 1-kVA cooking unit = 13.1 EVA.
Table 220,65 permits 55% demand factor or 13.1 KVA = 0,65 =
7.2 EVA feeder capacity.

Subtotal from above 5, 100VA

Owens and cooking unic: 7200 VA = T0%, for neutral 5,040 VA
load

Clothes washer /drver: 5 EVA = T0% for neutral load 3,500VA

Dishwasher 1,200VA

Toml 14,840 WA

Calculated Load for Neutral
14,240 VA + 240V =62

Example D2(c) Optional Calculation for One-Family
Dwelling with Heat Pump (Single-Phase, 240,/ 120-Volt
Service)

(see 220.82)
The dwelling has a floor area of 2000 fi?, exclusive of an unfin-

ished cellar not adaptable for fuoire use, unfinished attic,
open porches. It has a 12-kW range, a 4.5kW water heater,

1.24W dishwasher, a 5-kW clothes dryer, and a 2%t '4-4)

heat pump with 15 kW of backup heat.

Heat Pump kWA Calculation

24 A x 240V + 1000 = 5.76 KVA

This 5.76 EVA is less than 15 EVA of the bac ; therefore,

the heat pump load need not be included i rvice calcn-

lation [see 220.82(C)].

General Load ?\

2000 fif at 3 VA 6,000 WA

Two 20-A appliance outlet circnits at 3,000 VA

1500 WA each

Laundry circuit 1.500%A

Range (at nameplate rating) 12,000 VA

Water heater 4500V

Dishwasher 1,200WA

Clothes dryer 5,000V
Subtotal general load 33,200VA

First 10 EVA at 100% 10,000 WA

(covaiimaies)

ANNEX I Amnex [k Examples
Bemainder of general load at 40% 9,280 VA
(28,200 Vi 0.4)

Total net general load 19,280VA
Heat Fump and Supplementary Heat®
240V = 24 A = 5760 VA
15 kW Electric Heat:

BTGE0 VA + (15,000 VA x 65%)
1551 KVA

= 676 EVA + 975 VA =

“If supplementary heat is not on at same time as heat pump,
heat pump kWA need not be added to total.

Todals
MNet general load 19,280 VA
Heat pump and supplementary heat 16,510 VA

Total  34,700VA

Calculated Load for Service
3479 EVA » 1000 + 240 V=145 A %
Therefore, this dwelling unit e permitted to be

served by a 150-A service.

Exam tore Building

000 fi®, has 30 fi of show window.
20 duplex receptacles. The service is
J-wire service. Actual connected light-

A store 5O ft by 60
There are a tgial
12[!,.-’"4{!‘:’ i

L::ad {52 220.44)
eptacles at 180 VA 14 400%A
000 VA ar 1005 10,000 VA
14,400 VA — 10,000 VA = 4400 at 50% 2,200VA

Subtoral — 12,200VA
Continuous Loads

General Lighting*

2000 fi* ar 3 VAR 0,000 VA
Show Window Lighting Load

30 frat 200 VARt [see 220.14(5)] 6,000 VA
Outside Sign Circuit [see 220.14(F)] 1.200VA

Subtoral 16,200 VA
Subtotal from noncontinuous  12,200VA

Toml noncontinuous loads +
continnous loads = 28, 400VA

*In the example, the actual connected lighting load (B500 VA)
is less than the load from Table 220,12, 20 the minimum light-
ing load from Table 220,12 is used in the caloulation. Had the
acmal lighting load been greater than the value calculated
from Table 220,12, the actal connected lighting load would
have been used.
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Minimum Number of Branch Circuits Required

General Lighting: Branch circuits need only be installed o Example Dd(a) Indusirial Feeders in a Common
supply the actual connected load [se 210 11{B)J. Raceway

BH00 WA = 1.26 = 10,625 WA

10,625 VA + 240V = 44 A for Savire, 120,240V An industrial multibuilding facility has its service at the rear of
its main building, and then provides 480%/277xol feeders to
The lighting load would be permitted to be served by Z-wire additional buildings behind the main building in order to

or Swire, 15 or 20-A drcuits with combined capacity equal o segregate certain processes. The facility supplies its remote
44 A or greater for S-wire drcuits or 88 A or greater for 2-wire buildings through a partally enclosed access corridor that
circuits. The feeder capacity as well as the number of branch- extends from the main switchboard rearward along a path that
circuit positions available for lighting circuits in the panelboard provides convenient access to services within 15 m (50 fi) of
must reflect the full caloulated load of 9000 VA = 125 = each additional building supplied. Two building feeders share
11250 VA, a common raceway for approximately 45 m (150 fit) and run in
the access corridor along with process steam and control and

Show Wiadow communications cEIb].‘iIlE‘.ng'lE 5::23::1 raises the ambient temper-
G000 VA = 1.95 = TROO VA ature arcund the power raceway to as much as 35°C. At a tee

- . . fitting, the individual building feeders then run to each of the
7500 VA + 240V = 31 A for Swire, 120/240V itwo buildings involved. The feeder nentrals are not connected

The show window lighting is permitted to e served by Z-wire to the EqL‘l:i.Pm.?Ent g‘rm.mdmg c-:xn.u:luctm'_s i.n. the remote bl
or B-wire circuits with a capacity equal to 31 A or greater for ings. All distribution equipment terminations are listed as
wire circuits or 62 A or greater for Z-wire circuits, being suitable for 75°C connections. Each gf the two buildings

has the following loads:

Receptacles required by 210.62 are assumed to be included

in the receptacle load above if these receptacles do not supply . Lighting, 11,600 VA, comprised of el harge lumin-
the show window lighting load. aires connected at 277V
Receptacles Receptacles, 22 125wolt, EIZI ceptacles on general-
Receptacle Load: 14400 VA + 240 V = 60 A for Savire, ~ PUrpose branch circuis, suyMENggFparately derived systems
120,240 W in each of the buildings
The recepiacle load would be permitted to be served by 2- 1 Air compressor, $@Qolt, Mwree phase, 5 hp
wire or 3-wire circuits with a capacity equal to &0 A or greater 1 Grinder, 460 volt, e phaze, 1.5 hp
fior 3-wire circuits or 120 A or greater for 24ire circuits.
3 Welders, TINET e (nameplate: 23 amperes,
Minimum Size Feeder (or Service) Overcurrent Protection 480 volts, ercyr Yty cycle) ype | T
{see 215, 3 or 230.90)
8 Indffisiri cess Diryers, 480 volt, three phase,15 kW each
{ assume phuous use throughout certain shifis)
Subtotal noncontimious loads 12,200 VA . .
Subtotal continuous load at 125% 20,260 VA W‘l& the overcurrent protection and conductor size
(16,200 VA = 1.25) eeders in the common raceway, assuming the use of

E—— 2 insulation (90°C):
Total 22460 VA
culated Load {Note: For reasonable precision, volt-ampere
. alculations are carried to three significant figures only, where
32,450 VA + 240V = 155 A .
loads are converted 1o amperes, the resulis are rounded to the

The next higher standard size is 160 A (see 290.6 ). nearest ampere (e 220.5(B ).

Minimum Size Feeders (or Service Conductors)
2152 230.42(A)

For 120,/240 V, 5-wire system, 32,450 VA + 240
Service or feeder conductor is 1,/0 Cu in

with 215.3 MNoacoatdouous Loads

and Table 510.15(B) (16) (with 75°C 12 R ) Receptacle Load (e 220.44)
22 receptacles at 180 VA 3,960 VA
? Welder Load [ses 530. 11{A),
% Table 670, 11(A)]
Each welder: 480V = 294 = 0.78 =
8,610 VA

All S welders [see 630 11(8)]
{demand factors 1005, 100%,

85% respectively)

8,610 VA + 8610 VA + 7,320 VA = 24 00 VA
Subtotal, Noncontinuous Loads 28 500 VA
Motor Loads (s 430,24,
Table 430.250)
{conignes)
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Annex Ik Examples

Adr compressor: 7.6 & = 480V« = 6,310 VA
Grinder: 3 A = 480 V= 3 = 2. 400 VA
Largest motor, additional 25%: 1,580 VA
Subeoeal, Motor Loads 10400 VA

By using 430.24, the motor loads and the noncontinuons loads
an be combined for the remaining calculation.
Subeoeal for load caloculations,

Noacoatdouous Leads 38,900 VA
Coadnuous Loads
General Lighting 11,600 VA
3 Industrial Process Diryers 15 kKW each 45,000 VA
Subitowal, Contnuous Loads: B G0 VA

Overcurrent protection (se 215.3)
The owvercurrent protective device must accommodate 125% of
the continuous load, plus the noncontinuous load:

Continnous load 56 GO0 VA

MNoncontinuous load B 900 VA

Subieoeal, acueal load [actual load in amperes) 05,500 VA
[00,000 VA + (4800 = 4/3) = 119 A]

(26% of G6,600 Vi) (S 275.7) 14,200 VA

Todal VA 10, T8 VA

Conversion wo amperes using three significant
Fgures: 109,700 VA / (480V = 43) =152 &

Minimum size overcurrent protective device: 132 A

Minimum sandard size overcurrent protective device (see 240,60
1560 amperes

Where the overcurrent protective device and its assembly are
listed for operation at 100 percent of its rating, a 125 ampere
overcurrent proteciive device would be permitied. However,
ovVercurTent protective device assemblies listed for 100 percent
of their rating are typically not available at the 125-ampere
rating. (Se&e 2153 Excefaion. )

Ungrownded Feeder Conductors
The conductors must independenty meet requirements for (1)
terminations, and (2} conditions of use throughout the ra
Way rum.

Minimum size conductor at the overcurrrent device t

tion [see 110.14(C) and 215.2{A)1), using 75°C ampegity o
in Table 310.15(B)(16)]: 1,0 AWG,

Minimum size conductors in the rac @nn actual
load see Arficle 100, Ampacity, and 310.15 d cornection

factors to Table 310.15(B)(16)}

05,500 VA 0.7/ 0.96 = 142,000 VI

[70% = 310.15(B)(3) (a)] & [D.06= Hon facmrs o Tahle
A10.16(B) (16)]

Conversion 1o amperes:

142,000 VA / (480V = 43) = 171 A

Mote that the neutral conductors are counted as ourrent-
carrying conductors fsee IFOIS(BX5)fc)] in this example
because the discharge lighting has substantial nonlinear
content. This requires a 2/0 AWG conductor based on the
907°C column of Table 510.15(B) { 16). Therefore, the worst case
is given by the raceway conditions, and 2,0 AWG conductors

must be used. If the uiility corridor were at normal tempera-
tures [(30°C (86°F) ], and if the lighting at each building were
supplied from the local separately derived system (thus requir-
ing no neutrals in the supply feeders), the raceway result
(95,500 VA / 0.8 = 110,000 VA; 119,000 VA / (480V = 3) =
148 A, or a 1 AWG conductor & 90°C) could not be used,
because the termination result (1,/0 AWG) based on the T5°C
column of Table 310.15(8) (16) would become the worst case,
requinng the larger conductor.

In every case, the overcurrent protective device shall provide
overcurrent protection for the feeder conductors in accord-
ance with their ampacity as provided by this Code (sa 240,40 A
90°C Z/0 AWEG conductor has a Table 310.15(B)(16) ampacity
of 195 amperes. Adjusting for the conditons of use (35°C
ambient temperamre, 8 cwrent-carrying conductors in the
COMUITION TACEWAY ),

195 amperes = 0.96 = 0.7=131 A

The 150ampere circuit breaker protecis the 2/0 AWG
feeder conductors, because Z40.4(B) permits the use of the

nexi higher standard size overcurrent progective device. Mote
that the feeder layout precludes the g of 310.150A)
{2} Exception.

Feeder Neutral Conductor (see 2200

distributed across phases.
N2 must be assumed to be the
full lighting load in this c=Ner 11,600 VA, (11,600 VA /S 277V
= 42 amperes.) The g of the neuiral o return fault current
[s0e 250 32(B) Excepliong@)] 15 not a factor in this calculatdon.

Because t ns between the main switchboard and
the buildi likely terminating on a busbar at both
locatio on overcurrent devices, the effects of contin-

an be disregarded in evaluating its terminations
) Exeeftion No. 2J. That calculation is {11,600 VA
42 amperes, to be evaluated under the 75°C column
310.15(B)(16). The minimum size of the neuntral
seem o be B8 AWG, but that size would not be sufficient
3 be depended upon in the event of a line4o-neutral short

cuit [see 215 2{A N 1), secomd Paragrapﬁj Therefore, since the
minimum sire equipment conductor for a 150
ampere circuit, as covered in Table 250.122, is 6 AWG, that is
the minimum neutral size required for this feeder.

Example D4(a) Multfamily Dwelllng

A multifamily dwelling has 40 dwelling units.

Meters are in two banks of 20 each with individual feeders to
each dwelling unit.

Ome-half of the dwelling units are equipped with eleciric
ranges not exceeding 12 kW each. Assume range KW rating
equivalent to KVWA rating in accordance with 220.55. Other half
of ranges are gas ranges.

Area of each dwelling unit is 240 fi®.

Laundry facilities on premises are available vo all tenants. Add
no circuit o individual dwelling unie.

Calculated Load for Each Drwelling Unit (see Ariicle 220)
General Lighting: 840 £i% ar 3 VA /i = 2520 VA

Special Appliance: Electric range (ser 220.55) = 38000 VA
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Annex [k Examples

INFORMATIVE ANMNEX I

Minimum Number of Branch Circuits Required for Each
Dwelling Unit [see 200 11{A) ]
General Lighting Load: 2520 VA + 120V = 21 A or two 15-A, 2-
wire drouis; or two 2064, Z-wite crouis
Small-Appliance Load: Two 2avire circuits of 12 AWG wire [
21 1rfcyIng

Circuit: 8000 VA + 240 V = 83 A or a circuit of two
B AWG conductors and one 10 AWG conductor in accordance
with 21019 A)(3)

Minimum Size Feeder Required for Each Dwelling Unit (s
215.2)

Calculated Load (s Article 2201
General Lighting 2,520 VA
Small Appliance (two 20-ampere circuits) 3,000 VA

Subtotal Calculated Load (without ranges) 5,520 VA

Application of Demand Factor (see Toble 220.42)

First 3000 VA at 100% 3,000 WA
5520 VA - 3000 VA = 2520 VA at 35% BEZ VA
Net Calculated Load (without ranges) 3.BEZ VA

Range Load B000 %A
Met Calculated Load (with ranges) 11,BB2 WA

Size of Each Feeder (see 215.2)
For 120,240V, 3-wire system (without ranges )
Met caloulated load of 3882 VA + 240 V = 16 A For 120,/240-V,

Met calculated load for 120,240, 3awire system,
65,000 VA + 240V =273 A

Feeder Newtral

Lighting and SmalkAppliance Load 40,590 VA

Range Load: 25,000 WA at T0% [se 220.60(B)] 17,500 VA
Calculated Load (newtral) 58,000 VA

Calculated Load for Meutral

R0 VA + 240W =242 4
Further Demand Factor [220.61(B)]

200 A ac 100% 200 A
4T A - 200 A =42 & TOF 04

Met Calculated Load (neutral) 220 A

Minimum Size Main Feeders (or Service rsj Required
(Less House Load) (For 40 Dwelling Undg ™= th Ranges)

Total Calculated Load:
Lighting and SmaltAppliance
40 umits = 5520 VA 220,800 VA

Application of Dem {fiom Table 220.42)

3awire system (with ranges) First 3000 VA at 5,000 VA
MNet calculated load, 11,882 VA + 240V =50 A Meact 120,00 WA o= 117,000 Wi a 5% 40,950 WA

Remai A - 120,000 VA = 100,200 Vi 25,200 VA
Feeder Neutral e N\

Met Calculated Load 69,150 VA
Lighting and Small-Appliance Load 3882 VA Wi; 20 ranges (less than 12 KVA)
Range Load: 8000 VA at TO% (s 220.61) 5,600 WA . 0, Tiable 220 55) 35,000 VA
{only for apartments with electric range) 5,600 WA Met Caleulated Load 104,150 VA
Met Calculated Load (neutral) Q482 VA 120,/ 240, Swire system

Calculated Load for Neutral Met calculated load of 104,150 VA + 240 V= 4584 A

D437 VA + 240 V=305 A

Minimum Size Feeders Required from Senﬂm@y o
)

Meter Bank (For 20 Dwelling Units — 10 with

Total Caleulated Load:
Lighting and Small Appliance
20 units » 5520 VA

%E 110,400 VA
Application of Demand Factor

First 3000 VA at 100% 3,000%A
110,400 Vi - 3000 VA = 107 400 VA at 35% 37,500 VA

Met Calculated Load 40,500 VA
Range Load: 10 ranges (not over 12 kVA) (s Ool. G, 25,000 VA
Thble 220055, 25 kW)

MNet Calculated Load (with ranges) 66,500 VA

Feeder Newtral

Lighting and Smalk4ppliance Load 50, 150 VA
Range: 35,000 VA at T0% [see 220.61(B)] 24 500 VA
Calculated Load (neutral) 03,660 VA

03660 VA + 240 V= 300 A
Further Demand Factor [se 220.61(8)

200 A ar 100% 200 A
300 A-200 A =190 4 ar TO% 133 A
Met Calculated Load (newtral) 383 A

[See Table 310.I5(B)16) thmough Table 310.15(B)(21), and
3T0.15(B)(2). (BX3), and (B)(5).]
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2020 NEC Study Guide For “Service Grounding Basics”
(This Study Guide was prepared by Gaylord Poe)

Like many code topics, there are numerous NEC rules about the grounding of service
installations. As with most of the “complicated” code topics, our problems with these
rules begin to disappear as we better understand the basic concepts. Within the
numerous NEC rules regarding service grounding, | believe there are three basic
concepts that stand out. These concepts apply to all service installations. This study
guide will address the three basic concepts. Understand the “Big Three” and the other
rules become much easier to understand. (Note: For the purpose of this study guide
the grounded conductor of grounded systems will be referred to as the “neutral”.)

1. There’s a difference between “System Grounding” d “Equipment
Grounding”. Don’t let a “misread” of the code rules send wn the wrong
path. All service installations require a grounding electrod uctor (GEC) and
a grounding electrode system. For a grounded system service conductor
is intentionally grounded) the GEC is connected to H@unded conductor. For
an ungrounded system (a Delta 3¢ - 3-wire syste most common example)
the GEC is connected to any metal enclosur. t ¥ontains service conductors.
The big difference is an ungrounded syste o “neutral” to connect the GEC

to — everything else stays the same. @

2. Everything that’s metal and co ervice conductors shall be bonded.
How do you determine what } %fed as “service” and what is not? Easy.
Whatever is going to stay “hgf ou turn off the main(s) is “service”. There’s
a lot of ways to accomplisq;a equired bonding. For example, on a grounded
system anything that’g/jrectty connected to the neutral is considered to be
bonded. Examples of sures that are bonded by the neutral are: Service
switches (the neu ding jumper), and CT cabinets or termination boxes or
wireways wher neutral is bolted directly to the enclosure. Because of the
neutral conneQNQQ® Whatever is bolted to or connected to these enclosures with
bonding fi is bonded too. Anything that is connected to the neutral through
an appr@ onnection is considered to be bonded. What are recognized bonding
paths? grounded systems, paths that provide continuity to the neutral
conductor using bonding fittings such as bonding-type locknuts, bonding
bushings, and threaded hubs. For ungrounded systems, paths that provide
continuity between all enclosures using bonding fittings such as bonding-type
locknuts, bonding bushings, and threaded hubs. Look at each individual
component in the service scheme and imagine a fault within that component. Will
all fault current flow through approved bonding paths?

3. When a neutral is available in the system, the neutral must be run to and
bonded to every service disconnecting means. This rule recognizes that if a
fault can be disposed of by using the neutral (as opposed to just enclosures and
bonding fittings) then the neutral shall be used for that purpose — even if there is
no need for the neutral downstream of the service disconnect. Don’t worry about
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multiple disconnects within switchboards, there’s a rule covering that. Don’t
worry about having the neutral bonded more than once either — it’s OK on service
installations — as a matter of fact, when it’s not mandatory it’s recommended.

Summary of the “Big Three”: The concepts are simple. What we’re trying to do here is
get rid of a fault quickly before it starts a fire. Service installations often have numerous
enclosures containing service conductors located ahead of the main overcurrent device.
The main overcurrent device offers no protection for faults in these enclosures. Because
of this, a fault in any of these enclosures will continue until it burns clear or burns open
or the supply fails. The primary role of the grounding electrode conductor (GEC) during
a fault is to keep voltage off of exposed conductive enclosures until the fault clears.
(Note: The GEC only performs this function during a ground fault and even then it will
only conduct a very small amount of the fault current.)

There are two basic kinds of faults encountered ahead of the mas 't\ine-to-line faults
and line-to-ground faults. Direct line-to-line faults are very rare \

Line-to-ground fault, Ungrounded System: A line-to-g ,%rault on an ungrounded
system basically “does nothing” until a second line 0&1‘ or faults to ground. At that
point there is in effect a “short” between the tyoNauMed line conductors with the
grounded conductive enclosures serving as the 4 uctors” between them. The better
the bonding path, the lower resistance of the th. The lower the resistance of the
fault path, the faster the fault will clear. %%

Line-to-ground fault, Grounded S Unlike an ungrounded system, a line-to-

ground fault on a grounded syst nMantly causes extreme current flow. Since the

system is grounded and the neiaal iSNoonded, a line-to-ground fault is actually a “short”
b

that uses the grounded conduc closures between the faulted line conductor and the
neutral as “conductors”. er the bonding path, the lower resistance of the fault
path. The lower the resi e of the fault path, the faster the fault will clear.

fault and the . For Services, that supply is the utility transformer. Our job is to
make sure that ever is part of that path is large enough (low resistance) to handle the
fault, can do so without failing (main & equipment bonding jumper sizes and
connections) and is “tight” enough to eliminate arcs and sparks at all fittings that are
conducting the fault for the duration of the fault (bonding fittings).

All Faults: RW regardless of the type of fault, fault current flows between the

Example: Let’s examine a ground fault on a simple 200A residential service. Suppose
the fault is between a line conductor and the service main enclosure: The fault current
flows from the utility transformer through the line conductor, through the service
enclosure, through the main bonding jumper, through the neutral, and back to the utility
transformer. In this example, whatever amount of fault current that is available flows not
only though the conductors but also through the enclosure and the main bonding jumper.
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On a multiple disconnect grounded service installations this type of fault will use all of
the metal enclosures and raceways that are between the fault and wherever the neutral is
bonded to work it’s way to the neutral and then on to the supply. The quality of that path
depends on the quality of the bonding.

The “bottom line” is “get the fault home” as quick as you can (low resistance path)
without any arcing or sparking (from loose or non-bonding type fittings) along the way.
Accomplish this and the fault won’t last long enough to cause a fire. It is really that
simple.

The NEC rules that are covered in this study guide are:

RE: “There’s a difference between “System Grounding” and “Equipment

Grounding”
Art. 250.4 (A) & (B), 250.24 (A) & (E), 250.64, 250.50 O

RE: “Everything that’s metal and contains service conduc& all be bonded.”
Art. 250.92 (A) & (B) v

RE: “When a neutral is available in the syste ,egueutral must be run to and
bonded to every service disconnecting means.’,
Art. 250.24 (C), 250.24 (C) — Exception

RE: “Summary of the “Big Three”

o)
Art. 250.4 (A) (5), 250.4 (B) (4) Q@Q/
<

\%
N
X
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2020 NEC Study Guide For “Services”
(This Study Guide was prepared by Gaylord Poe)

Many questions come to mind when reviewing NEC Article 230. This study guide
will address some of the more common code questions that frequently arise
concerning service installations for residential and light commercial projects.

1. What is considered to be “Service”? In my experience, one of the biggest
problems that arise when people (usually “non-technical people” vs. trained
electrical professionals) are debating Art. 230 is that often what the parties are
arguing as being “Service” is not “Service” at all! So first things first...let’s
discuss what “Service” is and what it isn’t.

a. Art. 100 of the NEC defines Service as: “The conductoﬁ equipment for
delivering electric energy from the serving utility to t ¥ng system of the

premises served.” \

b. Art. 100 of the NEC defines Service Condu«;?as: “The conductors from
the service point to the service disconnecti é@ s.”

c. Art. 100 of the NEC defines Seryf int as: “The point of connection
between the facilities of the servin% and the premises wiring.”

You’ll also see in Article 100 ere are definitions for “Service Cable”,
“Service Drop”, “Service-E Conductors, Overhead”, “Service-Entrance
Conductors, Underground” ervice-Entrance Conductors, Overhead System”,
“Service-Entrance Cong#cgors® Underground System”, “Service Equipment”, and
“Service Lateral” and . Remember that when you are discussing any of
these items you a Iscussing items that are covered by the term “Service”.

Only these item subject to the rules found in Art. 230.

2. Considér, Y; example - A small commercial retail strip center is fed
undergro from the utility and has an 800-amp meter center with an 800-amp
main circuit breaker. There are eight individual meters. Seven meters each have a
100-amp circuit breaker supplying a 100-amp feeder run to each tenant space. The
eighth meter supplies a 60-amp house panel. In this example, “Service” consists
of the underground supply to and including the 800 amp main section in the meter
center. That’s it...nothing downstream of this main section is “Service”.

3. Misinterpretations - In reviewing the above example, it’s not uncommon to hear
comments that the installation failed either in Plan Review or failed during field
inspection because: “There are eight services on the building.” Or “The tenant
services are not grouped.” Or “There are eight service disconnects.” The reality of
the example is there is only one service supplying the building, there are no tenant

83




“services”, there are only tenant feeders, and there is only one service disconnect -
the 800-amp main. I’ve stated many times — “If you’re unsure, turn off the
main(s). Whatever stays ‘hot’ is ‘Service’ whatever ‘goes off” is not!”

Number of Services allowed - This issue probably receives more discussion than
any other part of Art. 230 especially when it comes to underground service
conductors. The basic rule is that (unless you meet certain conditions permitting
additional services) you can only install one service of any given voltage to a
building. When the service drop is “in the air” (overhead) the number of services
to a building is quite obvious. However because of certain verbiage in 230.2, you
can have (figuratively speaking) multiple underground “services” without having
to count them as multiple services. 230.2 provides “For the purposes of 230.40,
Exception No. 2 only, underground sets of conductors, 1/ G and larger,
running to the same location and connected together at thef ply end but not
connected together at their load end shall be con3|d be supplying one
service.” Note some key points in the above quotatloné entence doesn’t deny
that this is actually “multiple services” it simply st t it can be considered to
be supplying one service. There are other cond)ﬂJ that must be met before you
can use this section too. You must have the itns of 230.40 Exception No. 2
(the most important part of this exceptio the service disconnecting means
must be grouped at one location) a nderground conductors must be a
minimum size (1/0 AWG) and all %underground service conductors must
come from the same transform opnected together at their supply end). In
layman’s terms, if everythin is NEC rule, you can, for example run six
1/0 AWG underground servﬁc ductor sets to six individual meters to six 100-
amp service disconnectggandMave a “600 Amp Service” at a very economical
price. Without the r@ou would need one set of underground service
conductors (single Iple in parallel) rated at 600 amps run to a distribution
board or box or, way, and have to deal with the larger conductor(s), splices,
taps, labor, n you were all done you would still only have a 600-amp
service, ju much higher cost. All that being said, there are a number of
installagf % get “red-tagged” because the contractor installed multiple sets of
undergr service conductors to multiple locations on a building obviously
thinking it was OK to do so. That same contractor wouldn’t even think of having
multiple overhead drops hitting the building in the same manner but assumes it’s
OK because “it’s underground”. My advice for when you’re considering what is
acceptable and what is not regarding this is to mentally change the elevations
(from underground to overhead) when you’re figuring this out. If it’s not OK “in
the air” it’s probably not OK underground except as provided above in 230.2.

Definition of Building — One point that needs to be considered first and foremost
is this — when the NEC uses the word “building”, it is used as the NEC defines
“building” in Art. 100. Art. 100 of the NEC contains definitions “essential to the
proper application of this Code.” That being said, when we use the NEC, we can’t
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take definitions of words (such as “building”) from other codes or standards and
use NEC rules with the “foreign” definitions. If a definition of a word is in the
NEC, we must use that definition. If a definition of a word is not in the NEC, the
definition is often subject to debate. In NEC Art. 100, the definition of building is
“A structure that stands alone or that is separated from adjoining structures by fire
walls.” Note that there are no references to “l-hour rated wall” or “2-hour rated
wall” or “3-hour rated wall”. There are also no references to masonry walls etc.
The key words are: “A structure that stands alone” and “fire walls”. A “structure
that stands alone” is pretty easy to determine but when we talk about
“separated...by fire walls” the water often gets just a little muddy. To complicate
the matter, Art. 100 contains no definition of “fire wall”’. Often someone will want
to install a second service to a building and when the inspector says “No” they
will come back and say, “We have a 2-hour rated wall.” That gtatement by itself
does not mean they have a fire wall. My advice is this: whe ing to define a
word not found in Art. 100, the next best place to look is icable building
code. According to the Ohio Building Code (OBC) the on of Fire Wall is:
“A fire-resistance-rated wall having protected openlng% tch restricts the spread
of fire and extends continuously from the foundati r through the roof, with
sufficient structural stability under fire ¢ ns to allow collapse of
construction on either side without collapse e aII ” The point is it’s going to
take more than just additional layers of (for example) to make a wall a
fire wall. Structural considerations ar, equired. My advice is this: If you
can’t easily make the determinatio 1% matter for the purposes of interpreting

230.2, ask the building departmgg® , don’t ask them for the rating (in hours)
of the wall in question. Instea em if the project in question is actually two
separate buildings...period. ave two buildings, you have no problem.

N

Number of Disc - The basic rule that we are taught is the maximum
number of servi sconnects is six. It’s not quite that simple. Art. 230.71 (A)

e detail. The “six disconnect rule” is per service or per each
uXrance conductors permitted by 230.40 Exceptions. But it goes on
to state ere can’t be more than six sets of disconnects per service grouped in
any one tion. Conflicting? Not at all. Confusing? It can be. The exceptions to
230.40 not only permit multiple subsets of service entrance grouped together and
fed from one service point but they also permit service entrance conductors to be
run to more than one “place” on a building. What 230.71 (A) says is the “six
disconnect rule” can be used for each set of service conductors permitted by
230.40 as long as you don’t have more than six disconnects grouped in any one
location. Also note that if you have another service as permitted by 230.2 (A)
through (D), these rules apply separately to that service. For example, you could
have 12 disconnects grouped in one electric room if you had a 120/240V service
and a 480V service supplying the building and be NEC compliant.
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7. Emergency Disconnects — NEC 2020 provides a new rule for emergency

disconnects for dwelling units. The emergency disconnect shall be installed at a
readily accessible outdoor location. At this point in time (December 2022) Ohio
has not adopted the 2020NEC for 1, 2, and 3-Family Dwellings. (Note: There will
likely be efforts to exclude or amend this rule upon adoption. This study guide will
be updated as necessary. GP)

Length of Service Conductors permitted in a building — You’ll often hear that
there is a “10 foot rule”. There is not. 10 foot is often used as a “rule of thumb” by
electrical inspectors but it has no basis in code text but plenty of basis in the
practical application of the code! When | was much younger, old-timers of the
day told me they were told by the old-timers who taught them that the “10 foot
rule” came about in the days when all service entrance w as installed in
threaded rigid conduit and the inspector would only let n “one stick of
pipe” into a building without a disconnect. | believe t @s a pretty accurate
“story” as I have a copy of a memo dated June 11%, m@ntaining minutes of a

meeting held in Cincinnati on March 9" 1926 th phrase “nearest readily
a.

accessible” from the (then current) 1925 NE defined locally as being 10
feet with “service conduits” being duly note ¢ 2020 NEC provides three basic
rules in 230.70 (A)(1) for locating the isconnecting means: it shall be
readily accessible, it can outside, or ing rest the point of entrance (meaning

if it is inside it must be installed the conductors enter the building). It
should be noted that in addition %se three basic rules, Art. 230.70 provides
additional rules.
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Welcome from the (F Oregvently
Joint Venture Committee (A Dskecl

@ vestions

PRESENTED BY LORENZO ADANMN
DEWAYNE JENKINS

Who is responsible for rated
assembly penetrations?

Typically the installer of the wiring
method making the penetration into
rated assemblies.

3rd party companies
Read the specifications or approved
plans!

Provide documentation on proposed
method, preferably prior to the
installation.

SCHEDULE OF REQUIRED UL FIRESTOP SYSTEMS
: on oct Fi

Onty Tre Fottowng Ul This Faciity
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' HOUR
FIRE BARRIER

POTECT ALL OPENINGS AND PINTTRATIONS

7

Through Penetration ~ Membrane Penetration

Bz
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How far is service entrance
conductors permitted to be ran
inside a building?

Penetration Considerations

UL Fire Resistance Directory
Proprietary Methods — Hilti, 3M, STI
Penetration location - floors, walls or
ceilings

Rating and material of assembly

Size and material making the
penetration

Supporting documentation

11/21/2022
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Service Entrance Mast

rain boot

pipe clamp w/ lag screw into structure
(4.5 maximum between attachementpoints)

| s icter soCKet

24
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Where are AFCI’s required within
a dwelling?

AFCl’'s

List in the NEC not intended to be all
inclusive.

Six areas not included
Bathrooms

Garages

Outdoors

Unfinished basements areas
Crawl spaces

Unfinished attic areas

History of AFCI's in the NEC

1996 — Introduced as a NEC code
proposal

1999 — AFCI’s Adopted in code cycle to
become effective in January 1st, 2002
2002 — Became required for all 15 & 20
ampere, 120-volt outlets installed in
bedrooms.

2005 — Combination type AFCl’'s
became required

11/21/2022

210.12(A) AFCI Protection
G =

AFCI protection expanded to kitchen and laundry areas

26

AFCIl parameters

Applies only to 15 and 20 ampere
circuits

Applies only to 120-volt circuits
Then look at the location to decide

RCO amendment - Exception No. 2:
Branch circuits supplying receptacle
outlets installed to serve only the kitchen
countertop surfaces shall be permitted
to be installed without arc-fault circuit
interrupter protection.

History of AFCI's in the NEC

2008 — Large list of areas included for this
requirement

2011 — Added to the list, included modified
circuits and replacement receptacles
2014 — Kitchen and laundry areas were
added & the term device

2017 — No new changes - Was supposed
to complete the incremental adoption.
2020 ? — We'll see
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Are light fixtures required to be
fastened to the grid ceiling?

Building codes, not the
NEC, determine if a
suspended ceiling can |

support luminaires. Luminaire Supports

=

i = e

Luminaires must be securely fastened
lo the ceiling framing member by screws,

Is a load calculation required for
a new dwelling? Modifications?

Depends on jurisdictional requirements

Additions, generators, pool heat pumps,
HVAC upgrades

5lsjg sl el

HH A
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What is the burial depth for a
conduit feeding a detached
garage for a dwelling?

Is all meeting rooms required to
have floor receptacles?
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Number of Receptacle Outlets, Meeting Rooms
TOP CHANGES TO THE 2017 NEC cje Quile
(1) Fixed Walls: The quantity of wall receptacle outlets
+ Section 210.71 (Meeting Rooms) are calculated based on the requirements of 210.52(A).
* New rules require receptacle outlets for meeting rooms in commercial
occupancies: Ny =
* (A) General. Meeting rooms not larger than 1,000 sq ft must have receptacle = -

outlets for 15A or 20A, 125V receptacles in accordance with 210.71(B). Where
aroom or space is provided with a movable partition(s), the room size must
be determined with the partition in the position that results in the smallest
size meeting room.

Meeting Room

* Note 1: Meeting rooms are typically designed or intended for the gatheringof seated - 970 Square Feet
occupants for conferences, deliberations, or similar purposes, where portable electronic
2 " likel 97/215 = 4 50
equipment such as computers, prme':lers.grs-mslarqu-pmtnt\s ikely to be used. S Floor Rece o Outlets l Floor recepacle outlets
* Note 2: Examples of rooms that aren’t meeting rooms within the scope of 210.70 include = must be located no less
auditoriums, school rooms, and coffee shops. = F—

‘ >I1 that 6 ft from fixed walls.

Il
2 /1

[
(2) Floor: Each 215 sq. ft or major portion of 215 sq. ft
of a room 12 ft wide or larger requires a floor receptacle.

Copyriht 2017. www Mikshol com
—_—
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Is it permitted to have multiple Do conduits installed on a roof
circuits feeding a detached top require conductors to be
garage? derated?

(===
=

Does your city still allow fuse
panels or FPE panels to remain?
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Do | have to GFCI protect crawl
space lighting ? Unfinished
basements?

Do | have AFCI protect a furnace
in an upstairs closet?

TOP CHANGES TO THE 2017 NEC

+ Section 210.8 (GFCI Protection) - Cont.

= GFCI ion for les installed in unfinished b has been

to include non-dwelling unit {commerci al)

* Revisions to the parent text at 210.8(B) has expanded the receptacles
involved to those that are single-phase rated 150 volts to ground or less, 50
amperes or less and three-phase receptacles rated 150 volts to ground or
less, 100 amperes or less

» Similar requirements found at 210.8(A)(S) for dwelling units

* Same shock hazards exist in an unfinished basement of a commercial building
as they do in dwelling units

TOP CHANGESTO THE 2017 NEC

* Section 210.8 (GFCI Protection)—Cont.

* GFCl protection is now required for lighting outlets not exceeding 120 volts in
crawl spaces where the space is at or below grade level

* Applies to all crawl spaces, dwelling unit and non-dwelling units alike

* This new GFCl requirement for lighting outlets was predicated on a fatality of
a worker in a crawl space (broken incandescent light bulb of a keyless
lampholder)

* Numerous open-bulb keyless or pullchain lamphoelders installed in crawl
spaces and are constantly being damaged

Do | have to GFCI protect a 30
amp, 125-250 volt receptacle in

a commercial kitchen?
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TOP CHANGES TO THE 2017 NEC 210.8(B) Three-Phase GFCI Protection @

Three-Phase, Four-Wire Configurations (L1,L2,L3, N)

+ Section 210.8 (GFCI Protection) —Cont.

* GFCl requirements for receptacles at commercial/industrial applications have
been expanded to recognize ground faults other than 15 and 20 ampere, 125
volt applications only

* Expansion includes “Other Than Dwelling Unit” receptacles for:

* Allsingle-phase receptacles rated 150 volts to ground or less, SO amperes or less
« Allthree-phase receptacles rated 150volts to ground or less, 100 amperes or less

* Shock hazards are not limited to 15 and 20 ampere, 125 volt receptacle alone
at commercial/industrial applications

(Mustration Courtesy of Bender)

(Other Than Dwelling Units) All single-phase receptacles rated 150 volts to
ground or less, 50 amperes or less; and three-phase receptacies rated 150
volts to ground or less, 100 amperes or less, installed in specified locations
shall have ground-fault circuit-interrupter protection for personnel

Do | have to install smoke Currently under the 2016

alarms throughout the house Residential Code of Ohio (RCO)
when | do a remodel project? 2016 Fire Alarm Code
2014 NEC until July 1st, 2019

RCO Section 314 — Smoke
Alarms

RCO Section 315 for Carbon
Monoxide

96
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Parameters

Both ionization and photoelectric alarms
required on each floor

Photoelectric required outside bedrooms

Carbon monoxide required outside
bedrooms

Do | have to install a bubble
cover under a covered patio
canopy?

Why is the ground to the transformer
the wrong size? | used the table ...

11/21/2022

Hazardous Locations

Within 3 feet of bathrooms with tubs or
showers

Within 3 feet of heating vents and return
air grills

Within 3 feet of paddle fans measured
from the tips of the blades

Not permitted within 4 inches of ceilings
or walls and not more than 12 inches
down from ceiling

Follow the manufactures installation

NN =  Oor

2 11
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Why do | have to install a GFCI
protected receptacle for my sump

pump in a finished space of the
basement?

Why does an inspector fail the
installation for support? | have a
listed box for a paddle fan and |

used the screws that came with
the box.

98
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Why did the electrical inspector reject
my fire alarm panel installation? |
thought the building inspector did
those inspections.

Why can | not splice my ground
rod copper conductor?

BURIED GROUNDING ELECTRODE
CONDUCTORS

Do | need receptacles by my
Butler’s pantry?

11/21/2022
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Am | ok running my branch circuit
conductors under the joist, using the
plate as a running board? After all a
2x6 is a board ...

Unfinished Basements and
Crawl Spaces

¢ Two # 6’s or larger before you run on the bottom
¢ Bored or drilled holes

¢ Running boards

100
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Why do | need a ground rod for
generator on a trailer?

n
"IN
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How deep do | have go for my
post lamp wires?

The inspector does not like the way |
installed my branch circuit conductors to
the panel. Is he or she right?

What are the rules for installing
the branch circuit conductors to a
furnace in a box?

102
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Are there any sink size limitations for
the installation of GFCI protected
receptacles within the 6 feet of such?

99 100

What are the GFCI protection
requirements around an eye washing
station?

101 102

103
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What are rules for supporting
luminaires whips?

103 104

105 106

What are the rules for space above
panels, switchgears, MDPs, etc.?

107 108

104
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How high can | install my service
disconnects?

109 110

How low can | install any disconnects?

111 112

Do the bubble cover requirements
apply to temporary electrical

installations?

113 114

105
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How close can install a

receptacle to a water fountain?

115 116

Questions?

117 118

Thank you for attending)!
See you next

year!

119
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ER-2 2023 NEC Code Changes Part 1 (Wink Electric)
All certifications (5 hours)

Staff Notes: This course is not presented with visuals. A detailed outline is included. Since it is
based on the 2023 code, not recommended for approval at this time.
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Clifford Winkel
5640 Broad Blvd.
North Ridgeville, Ohio 44039
440-346-4125
winkelectric@hotmail.com

BIO

Hello, my name is Cliff Winkel and | am an electrical contractor operating out of North
Ridgeville, Ohio. | have been an electrician since 1990 beginning with simple house
remodels and rewiring working for various companies. In 1997 | started working for an
outfit out of Cleveland, Ohio which dealt with commercial, residential, and industrial
applications. In 2000 I applied, tested, passed, and received my Ohio Electrical
Contractor’s License (#23838) and started my own business, Winkelectric. In 2004 1
applied, tested, passed and received my Ohio Electrical Safety Inspector’s License
(#1862). In 2005 | applied for, and received my Approved Training Agency License
(#517). 1 also am licensed as a fire alarm contractor and am entry level NABCEP
certified in photovoltaic installations. | also currently have a NICET level 111 fire alarm
certification. In 2005, 2009 — 2022 | taught OCLIB electrical continuing education
classes for electrical contractors (focused on 2005 2008 2011 and 2014/2017/2020 code
changes and grounding). From 2000 to current | am continuing work as an electrical
contractor. Some of the projects | have been involved in projects including residential
buildings, commercial shopping centers, cellular tower land sites, and industrial high
voltage maintenance and testing work. | have been registered and operated in numerous

municipalities throughout Ohio.
Clifford Winkel

Wink Electric
11/14/22
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035

Page 1/11
Office Hours:
Please feel free to call our office at any time if any need arises. Our office hours are
Monday through Friday 8am — 4pm. For any immediate issues, you can contact me vie
cell phone at 440-346-4125

Course Objectives:

- Review National Electrical Code changes to the 2023 NEC.

- Apply covered 2023 NEC codes to circumstances in the field with discussion of
practical use and actual examples of 2023 NEC applications.

- Use the ability to relate to the changes with the class from an instructor who also
works in the field.

- As detailed below, there are certain changes we will be discussing. Due to the
amount of changes | wish to cover, we will run a part | and a part 1l of this course.
Both courses will be 5 hours in length to give shorter class time per day. With 5
hour classes, | believe the amount of retention will be higher opposed to a 10 hour
class.

Teaching Approach and Methods:

Portions of this course will be taught in the traditional lecture note taking format.
However, a large part of the class will involve class discussions, sample illustrations,
handouts, and hands on code book participation. All class members will be asked to bring
their 2023 NEC book. There will also be preordered 2020 NEC books available for sale
on site if any class member does not own one yet. Every hour there will be a ten minute
period for open discussion. At the end of the class every applicant will fill out their
individual attendance form and it will be signed then, with identification verification.

Schedule of Topics and time schedule

7AM - 8AM
Code Discussion
General Discuss any of the following codes pertaining to 2020 NEC code updates.

Confirm with class that this will go into effect once 2020 NEC is adopted.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 100 DEFINITIONS — Discuss all definitions now being found in article
100 of the NEC. Definitions shall not contain requirements or recommendations. If a
definition only applies to one articles, the article number will appear in parentheses after
the definition.

90.5 (C) Mandatory Rules, Permissive Rules — Subdivision (C) was revised to state
that unless a standard referenced in the NEC contains a date, that reference is to be
considered the latest edition of the standard.

ARTICLE 100 Bonding jumper, equipment bonding jumper, main bonding jumper,
supply-side bonding jumper, system bonding jumper, solidly grounded, equipment
grounding conductor. - Discuss revisions to definitions for simplicity.

ARTICLE 100 Accessible — Discuss revision to define obstacles which would cause
installations to not be accessible.

ARTICLE 100 Class 4 Circuit — Discuss new definition.

ARTICLE 100 Counter (Countertop) — Discuss new definition pertaining to countertop
installations.

ARTICLE 100 Energy Management System — Discuss new definition pertaining to
energy management system installations.

ARTICLE 100 Feeder Assembly — Discuss new definition pertaining to feeder
assemblies in pre-wired facilities.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039

March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 100 Fibers/Flyings Combustible — Discuss new definition covering
combustible fibers and flyings.

ARTICLE 100 Impedance Grounding Conductor — Discuss new definition for
Grounded Conductor, Impredance.

ARTICLE 100 In Sight — Discuss revision of definition of In Sight pertaining to
sections of code.

ARTICLE 100 Likely to become energized.- Discuss new definition of likely to
become energized pertaining to other sections of the NEC>

ARTICLE 100 Load Management — Discuss new definition for load management

ARTICLE 100 Restricted Industrial Establishment — Discuss new definition
pertaining to hazardous area locations.

ARTICLE Servicing — Discuss new definition pertaining to maintenance and repair
activities.

ARTICLE 100 Transformer — Discuss new definition of transformer (which there was
no definition before).

ARTICLE 100 Work Surface — Discuss new definition establishing the difference
between work surface and countertop.
8:00 - 9:00
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 110.3(A) — Examination, identification, installation, use, and listing (Product
certification) of equipment — Discuss new number 8 now including cybersecurity as
something that needs considered and evaluated.

ARTICLE 110.3(B) — Examination, identification, installation, use, and listing (Product
certification) of equipment — Discuss new informational note discussing the use of QR
codes to gather information.

ARTICLE 110.14(A) — Terminals. Discuss the use of electrical opposed to mechanical
connections.

ARTICLE 110.16(B) — Service equipment and feeders supplied equipment. Discuss
revised amperage threshold for labeling.

ARTICLE 110.17 — Servicing and maintenance of equipment. Discuss revised code to
limit service and maintenance of equipment to qualified persons.

ARTICLE 110.20 — Reconditioned equipment. Discuss new language defining what is
considered acceptable to being reconditioned.

ARTICLE 110.21(A)(1) — Equipment markings. Discuss requirements for equipment
marking for affixing labels on all electrical equipment.

ARTICLE 110.21(A)(2) — Reconditioned equipment. Discuss language that clarifies that
the original listing mark is to be removed or made permanently illegible.
9:00 - 10:00
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 110.21(B)(1) — Field applied hazard marking. Discuss revision pertaining to
field applied hazard markings.

ARTICLE 110.22(A) — General. Discuss revised text clarifying when the identification
of a disconnecting means is required or not required.

ARTICLE 110.26 — Spaces about electrical equipment. Discuss language pertaining to
doors impeding access from electrical equipment areas.

ARTICLE 110.26 (A)(6) — Grade, floor, or working platform. Discuss new language
pertaining to keeping areas clear of objects.

ARTICLE 110.29 - In sight from (within sight). Discuss new language pertaining to
spaces about electrical equipment.

ARTICLE 110.33(A) — Entrance. Discuss language for working space for equipment
over 1000 volts.

ARTICLE 110.34(A) — Working space and guarding. Discuss revisions regarding the
conditions of the work space about equipment.

10AM -10:15 BREAK

10:15AM - 11:15AM

ARTICLE 210.2 — Reconditioned equipment. Discuss relocation from 210.15 to 210.2
as it applies to branch circuitry.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 210.8(A)(6) — Dwelling units kitchens. Discuss expansion of GFCI protection
in kitchens (cord and plug).

ARTICLE 210.8(A) — Dwelling units bathrooms. Discuss revision of GFCI protection
regarding exhaust fans.

ARTICLE 210.8(A)(8) — GFCI Protection for personnel. — Discuss weight supporting
attachment fitting and GFCI protection of said fitting.

ARTICLE 210.8(B)(4) — Other than dwelling units. Discuss addition of buffet style
locations requiring GFCI protection.

ARTICLE 210.8(B)(7) — Other than dwelling units sinks. Discuss addition of cord and
plug connected equipment to code language.

ARTICLE 210.8(B)(13) — Other than dwelling units aquariums. Discuss addition of new
item 13 discussing aquariums and bait wells.

ARTICLE 210.8(D) — Specific appliances. Discuss additional language pertaining to
specific appliances listed in 218.8(D).

ARTICLE 210.8(F) — Outdoor outlets. Discuss revision regarding replacements of
existing receptacles and their GFCI requirements.

ARTICLE 210.11(C)(4) — Branch circuits required. Discuss revision regarding the use
of 15 amp circuits feeding garage areas.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 210.11(C)(4) — Branch circuits required. Discuss new exception 4 allowing
20 amp garage bay circuits to feed other items.

ARTICLE 210.12 — AFCI protection. Discuss and review reformatted section.

ARTICLE 210.12(D)(3) — Other occupancies. Discuss new language adding sleeping
areas to other occupancy types.

ARTICLE 210.17 — Guest rooms and suites. Discuss revision adding requirements for
assisted living buildings and their receptacle layouts.

ARTICLE 210.19 — Minimum ampacity and size. Discuss revision regarding the use of
circuit size vs conductor ampacity.

ARTICLE 210.23 — Permissable loads. Discuss 10 amp branch circuitry language added
to the 2023 NEC.

ARTICLE 210.52(C) — Dwelling units islands/peninsulas. Discuss revisions regarding
placement of receptacles in islands/peninsula areas.

ARTICLE 210.52(G) — Basements, garages, accessory buildings. Discuss clarification
of the security receptacle not meeting the requirements of 210.52(G).
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039

March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 210.70 - Lighting outlets required. Discuss revision adding laundry areas to
list of areas requiring wall mounted control devices.

ARTICLE 215.15 - Barriers. Discuss new language requiring barriers for line voltage
breaker situations.

ARTICLE 215.18, 225.42, 230.67 — SPD. Discuss the expansion of SPD requirements in
the 2023 NEC.

ARTICLE 220.1 — Scope. Discuss new language pertaining to calculations for health
care facilities, marina, boatyards, and docking facilities.

ARTICLE 220.5 - Floor areas. Discuss new language including unused/unfinished areas
of buildings to load calculations.

ARTICLE 220.57 — Electric Vehicle Supply Equipment. Discuss new section pertaining
to load calculations for EVSE.

ARTICLE 220.70 — EMS. Discuss new language calculating load demands for EMS
systems.

ARTICLE 220.110 — Receptacle loads. Discuss new tables pertaining to receptacle loads
in patient care spaces.

11:15-12:15
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 220.120 — Marinas, boatyards, etc. Discuss relocation of 555.6 to 220.120.

ARTICLE 225.5/225.7 — Deletion. Discuss deletion of 225.5 and 225.7 referring this
information to articles 215 and 220.

ARTICLE 225.41 — Emergency disconnects. Discuss new language requiring emergency
disconnects for one and two family dwelling units being served by feeders.

ARTICLE 230.62(C) — Barriers. Discuss revision regarding requirements of barriers in
service equipment.

ARTICLE 230.67(A) — SPDs. Discuss change in language from dwelling units to list
specific occupancies.
ARTICLE 230.71(B) — Two to six service disconnecting means. Discuss language

requiring transfer switches to be listed as service equipment.

ARTICLE 230.71(B) EXCEPTION - Discuss exception grandfathering older
installations installed in accordance with older versions of the NEC.

ARTICLE 230.85 — Emergency disconnects. Discuss new sub divisions regarding the
use of emergency disconnects.
ARTICLE 240.2 — Reconditioned equipment. Discuss relocation of 240.62 and 240.88.

ARTICLE 240.4(B) — Overcurrent devices 800 amps or less. Discuss addition of
adjustable trip overcurrent devices to 240.6(A).
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035

Page 10/11
ARTICLE 240.4(D)(3) — 14 AWG copper clad aluminum. Discuss addition of copper
clad aluminum to 240.4(D).

ARTICLE 240.6(D) — Remotely accessible adjustable trip circuit breakers. Discuss
revision to allow remote access to adjustable trip circuit breakers.

ARTICLE 240.7 — Listing requirements. Discuss new section requiring listing of these
GFPE and GFCI devices.

ARTICLE 240.11 - Selective coordination. Discuss new requirement clarifying feeder
overcurrent devices and their interaction with service overcurrent devices.

ARTICLE 240.16 — Interrupting ratings. Discuss new requirement regarding minimum
interrupting ratings.

ARTICLE 240.24(A) — Accessibility — Exception. Discuss revision regarding updating
“similar enclosures”.

ARTICLE 240.2E (E) — Not located in bathrooms. Discuss revision clarifying over
current devices not being acceptable in bathroom areas.

ARTICLE 242.2 — Reconditioned equipment. Discuss new language stating SPDs
cannot be reconditioned.

ARTICLE 242.9 - Indicating. Discuss requirement for indicating lights for SPDs.

ARTICLE 250.24 — Grounding of AC systems. Discuss revision to clarify requirements
of parallel installations.

ARTICLE 250.24 (D)(2) — Grounding of AC systems. Discuss revision clarifying
parallel service conductor installations.

ARTICLE 250.50, 250.52(A)(3)(1), 250.52 (B)(2) — Grounding electrode system.
Discuss change of language regarding concrete encased electrodes.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part |
5 hour continuing education class

Saturday 2/4/22 8A-1P, Saturday 3/4/22 8A-1P
Saturday 4/15/22 8A-1P, Tuesday 8/8/22 8A-1P
Saturday 9/23/22 7A-12P, Saturday 11/18/22 7A-12P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 250.64(G) — Enclosures with vent openings. Discuss new requirements not
allowing vented areas to be used to install GEC.

ARTICLE 250.70 — Methods of grounding and bonding. Discuss revision to grounding
electrode installation methods.

ARTICLE 250.94(A) — Intersystem bonding termination. Discuss revision in intersystem
bonding terminal requirements.

ARTICLE 250.118(A) — Types of EGC. Discuss new item (6)(F) that was added along
with the special rules associated with it.

ARTICLE 250.130 — EGC connections. Discuss revision adding snap switches.

ARTICLE 250.140 — Frames of ranges and dryers. Discuss revision trying to streamline
understanding of this section.

ARTICLE 250.148 — Continuity of EGC. Discuss revision adding subdivision (A)
clarifying connections of EGC in boxes.

ARTICLE 300.4 (E) EX 1/2 — Discuss revision discussing concrete located on a metal
corrugated roof.

ARTICLE 300.4 (G) — Fittings. Discuss revision dealing with bushing being installed
before installation.

TABLE 300.5 — Minimum cover requirements. Discuss revision adding EMT to the
table.

ARTICLE 300.5 (D) — Protection from damage. Discuss deletion of “direct buried”
language.

ARTICLE 300.6 (A) — Ferrous metal equipment. Discuss revision of language.

120




File Attachments for ltem:

ER-3 2023 NEC Code Changes Part 2 (Wink Electric)
All certifications (5 hours)

Staff Notes: This course is not presented with visuals. A detailed outline is included. Since this
course is based on the 2023 code, not recommended for approval at this time.

ESIAC Recommendation:

Committee Recommendation:

121




Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035

Schedule of Topics and time schedule

7AM - 8AM

Page 1/12
ARTICLE 300.11 (C) — Raceways used as means of support. Discuss revision adding class 3
circuits as a conductors allowed to be supported in this fashion.

ARTICLE 300.14 - Length of free conductors at openings. Discuss revision allowing splicing
of short conductors.

ARTICLE 300.17 — Number and size of conductors in raceways. Discuss revision in language
safeguarding conductors during and after installation.

ARTICLE 300.25 — Exit enclosures. Discuss language adding the use of fire barriers in addition
to being separated from the building.

ARTICLE 300.26 — Remote control and signaling circuits. Discuss new 300.26 with these types
of circuitry.

TABLES 310.16, 310.17, 310.20 — Ampacity of conductor tables. Discuss deletion of XHWN
from the 90 degree tables.

ARTICLE 312.10 — Screws and other fasteners. Discuss new section dealing with field installed
SCrews.

ARTICLE 314.5 — Screws and other fasteners. Discuss new section dealing with screws and
other fasteners entering enclosures.

ARTICLE 315.1 — Dimensions of boxes. Discuss revision adding language about side entries.
ARTICLE 315.1 — Scope. Discuss new language regarding the voltages covered by article 315.

ARTICLE 320.23 (A) — Cables run across framing members. Discuss revision of language to
framing members opposed to joists.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039

March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 322.56 (B) — Taps. Discuss revision dealing with flat cable being marked and not
necessarily colored.

ARTICLE 330.112 (A) — 1000 volts or less MC cable. Discuss revision of language in the MC
section.

ARTICLE 342.20 (B) — Maximum. Discuss revision of largest size of IMC allowed to be
installed.

ARTICLE 344.28 — Reaming and threading. Discuss revision in language regarding PVC coated
rigid.

ARTICLE 352.44 (B) — Expansion fittings. Discuss new requirements for expansion joints.
ARTICLE 358.48 — Revision. Discuss revision regarding joining methods.

ARTICLE 358.20 (B) — Maximum. Discuss revision allowing up to 6” EMT to be used.
ARTICLE 404.1 — Scope. Discuss new informational note regarding wall mounted devices.

ARTICLE 404.14 (D) — Snap switch terminations. Discuss new language dealing with 14 awg
wire and snap switches.

ARTICLE 404.16 — Reconditioned equipment. Discuss new language prohibiting
reconditioning of switches.

ARTICLE 404.30 — Switch enclosures. Discuss new requirements for doors with switch
mechanisms.

ARTICLE 406.2 — Reconditioned equipment. Discuss relocation from 406.3 (A) and 406.7 to
new section 406.2.

123




Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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8:00 -9:00
ARTICLE 406.30 (D) — Receptacle terminations. Discuss new language regarding the
limitations of 15 amp branch circuits.

ARTICLE 406.4 (D)(3) — GFCI protection. Discuss revision of language to require listing of
products.

ARTICLE 406.4 (D)(8) — GFPE protection. Discuss new language requiring GFPE protection
when replacing devices in areas which require it.

ARTICLE 406.6 (D) — Receptacle faceplates. Discuss revision regarding lighting faceplates and
what kind of screws are allowable.

ARTICLE 406.9 (C) — Bathtub and shower space. Discuss revision regarding limitations of
receptacles around these areas.

ARTICLE 406.12 — TR receptacles. Discuss revision in language attempting to streamline
language regarding areas where TR receptacles are required.

ARTICLE 408.4 — Descriptions required. Discuss revision regarding circuit directories.

ARTICLE 408.9 — Replacement panelboards. Discuss revision in requirements for replacement
panelboards.

ARTICLE 408.38 — Enclosure. Discuss revision regarding listing of equipment with available
arc fault current greater than 10Kk.

ARTICLE 408.43 — Panelboard orientation. Discuss revision prohibiting panelboards being
installed in a face gown position.

ARTICLE 409.60 — Bonding. Discuss reorganization of this article.

ARTICLE 409.70 — Surge protection. Discuss new section requiring surge protection for
industrial control panels.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 410.2 — Reconditioned equipment. Discuss revision adding LED drivers and lamps to
items that are prohibited from recondition.

ARTICLE 410.10 (F) — Luminaires installed in or under roof decking. Discuss revision
requiring 1 '2” space under roof decking.

ARTICLE 410.71 — Disconnecting means for luminaires. Discuss relocation from 410.71 to this
section.

ARTICLE 410 PART XVII — Special provisions for germicidal irradiation luminaires. Discuss
new part XVII added to the NEC.

ARTICLE 410.184 — GFCI and SPGFCI protection. Discuss revision clarifying when to use
these types of devices.

ARTICLE 422 — Appliances. Discuss deletion of sections 422.3, 422.4, 422.15, 422.23, 422.46,
422.50.

ARTICLE 422.16 (B)(2) — Built in dishwashers and compactors. Discuss revision to provisions
regarding pass through cords in these installations.

ARTICLE 422.18 — Paddle fans. Discuss revision prohibiting certain kinds of ceiling fan
installations.

ARTICLE 424.10 — General — Discuss deletion of special permission.

ARTICLE 424.48 — Installation of cables in walls. Discuss new section allowing heating cables
to be installed in walls.

ARTICLE 424.93 (C) — Installation of heating panels in walls. Discuss new section allowing
heating panels to be installed in walls.

ARTICLE 425.10 — General. Discuss deletion of special permission.
Wink Electric Class Syllabus
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Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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9:00 - 10:00
ARTICLE 426.14 — Special permission. Discuss deletion of special permission.

ARTICLE 426.28 — Ground fault protection. Discuss revision recognizing manufacturer’s
requirements on snow melting equipment.

ARTICLE 427.35 — Scope. Discuss deletion of article 427.35.
ARTICLE 430.1 — Scope. Discuss revision of figure 430.1.

ARTICLE 430.2 — Reconditioned motors. Discuss new section regarding guidance on
reconditioning motors.

ARTICLE 440.8 — Single machine and location. Discuss revision to 440.8 prohibiting mini split
installation in certain areas.

ARTICLE 440.11 — General — Discuss revision requiring locking of disconnects.

ARTICLE 440.14 — Location. Discuss revision regarding workspace clearance for HVAC
equipment.

ARTICLE 445.18 (A) & 445.19 — Disconnecting means and emergency shutdown. Discuss
revision allowing disconnection to be behind hinged covers.

ARTICLE 450.2 — Interconnection of transformers. Discuss new section adding guidance for
transformer interconnection.

ARTICLE 470.2 — Reconditioned equipment. Discuss new section prohibiting reconditioning of
resistors.

ARTICLE 495 — Equipment over 1000 volts AC. Discuss requirements formerly found in 490
are now found in article 495.

ARTICLE 500.4 — Documentation. Discuss revision in documentation requirements by the
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AHJ.
Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 500.5 (D)(1)(A) — Combustible fibers/flyings. Discuss revision definition of
combustible fibers.

ARTICLE 500.8 (D)(2) AND (D)(3) — Equipment temperature. Discuss revision in this section
to align with the new definition of combustible fibers.

ARTICLE 505.9 (C) CHAPTER 9 TABLE 13 — Equipment suitable for hazardous locations.
Discuss new table 13 in Chapter 9 and deletion of table 505.9 (C)(2)(4).

ARTICLE 512 — Cannabis oil equipment. Discuss new article 512 covering this kind of
installation area.

ARTICLE 515.10 — Special equipment motor fuel. Discuss language change from gas dispenser
to motor fuel dispenser.

ARTICLE 517 - Health care facilities. Discuss revision in definitions of Category 1-4 spaces.

ARTICLE 517.6 — Patient care related equipment. Discuss new language confirming
reconditioning requirements in other areas of the code do not apply to patient care equipment.

ARTICLE 517.13 — EGC in patient care spaces. Discuss revision in language regarding
installations in these areas.

ARTICLE 517.22 — Demand factors. Discuss new section regarding demand factors in heath
care facilities.

ARTICLE 517.30 — Sources of power. Discuss revisions in terminology in this section.

ARTICLE 517 PART V - Diagnostic imaging and treatment equipment. Discuss revision in
language from Xray installations to diagnostic imaging and treatment equipment.

10AM -10:15 BREAK
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10:15AM - 11:15AM

Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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10:15-11:15
ARTICLE 518.2 — Casinos and gaming facilities. Discuss revision adding these areas to
assembly examples.
ARTICLE 518.4 — Wiring methods. Discuss revision in language including POE cabling.
ARTICLE 518.5 — Supply. Discuss revision reorganizing assembly occupancies.
ARTICLE 547.26 — Physical protection. Discuss new section regarding nonmetallic cables.

ARTICLE 547.44 — Equipotential planes and bonding. Discuss new section clarifying indoor
and outdoor locations of these areas.

ARTICLE 550.32 — Service equipment. Discuss revision for disconnect location.

ARTICLE 551.3 — Electrical datum plane. Discuss new section dealing with datum planes at
RV areas.

ARTICLE 551.40 (D) — Loss of ground device. Discuss revision eliminating the requirement for
reverse polarity devices.

ARTICLE 555.4 — Location of service equipment. Discuss revision modifying 555.4 and
distances for docking services.

ARTICLE 555.6 — Load calculations for service and feeder conductors. Discuss relocation from
555.6 t0 220.120 for calculations.

ARTICLE 555.14 — Equipotential planes and bonding. Discuss new section regarding installing
equipotential planes in marinas and boatyards.

ARTICLE 555.15 — Replacement of equipment. Discuss new section requiring replacement
devices to be installed to the new requirements of the NEC.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 555.35 (E) — Leakage current measurement device. Discuss new language requiring
these devices to be listed by 1/1/26.

ARTICLE 555.36 (C) — Emergency electrical disconnect. Discuss new requirements mandating
the emergency disconnect be located within sight of a marina power outlet.

ARTICLE 555.38 — Luminaires. Discuss new section dealing with luminaires in marinas and
dockyards.

ARTICLE 590.4 (F) — Lamp protection. Discuss new revision requiring metal caged temp
lighting.

ARTICLE 600.5 (A) — Exception. Discuss new exception relocation of timeclock language.
ARTICLE 600.35 — Retrofit kits. Discuss deletion of section 600.35.
ARTICLE 620.12 (A) — Traveling cables. Discuss new addition of class 2 cables to this section.

ARTICLE 620.22 (A) — Car light receptacles. Discuss revision to specify permissible loads on
the car light circuit.

ARTICLE 620.36 — Different systems. Discuss revision specifying which cable types can be
run.

ARTICLE 620.51 (A) TYPE EX NO. 2 — Stairway chair lift. Discuss revision determining
where stairway chair lifts are allowed.

ARTICLE 625.6 — Listed. Discuss revision determining which EV systems are to be listed.

ARTICLE 625.44 (A) — Portable equipment. Discuss revision adding 60 amp receptacles to this
section.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part 11
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 625.49 — Island mode. Discuss new language dealing with island mode on EV’s.
ARTICLE 630.8 — GFCI for welders. Discuss new section laying out when to install these.

ARTICLE 646.19 — Entrance to and egress from working space. Discuss revision regarding
egress doors in modular areas.

ARTICLE 670.1 — Scope. Discuss revision requiring over voltage protection in these
environments.

ARTICLE 680 — Swimming pools etc. Discuss reorganization to try to elevate usability of
article 680.

ARTICLE 680.5 — GFCI and SPGFCI protection. Discuss revision requirements for these
devices in article 680 areas.

ARTICLE 680.9 (A) — Power. Discuss revision clarifying open overhead wiring in raceways.

ARTICLE 680.10 — Electric pool water heaters. Discuss revision including electric pool water
installations.

ARTICLE 680.21 (D) — Pool pump motor replacement. Discuss revision requiring GFCI for
pumps replacement and reconditioned.

ARTICLE 680.12 — Equipment rooms. Discuss revision requiring drainage.

ARTICLE 680.23 (B)(2)(a) — Forming shell. Discuss revision requiring listing for rigid in
certain pool areas.

ARTICLE 680.32 — GFCI and special purpose SPGFCI protection. Discuss revision regarding
when to install these devices.
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Wink Electric Class Syllabus
2023 NEC Code Changes Part Il
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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11:15-12:15
ARTICLE 680.41 (A) — Emergency switch for spas and hot tubs. Discuss revision excluding the
need to these installations at single family dwellings.

ARTICLE 680.44 — GFCI and SPGFCI protection. Discuss revision regarding these devices
installed in these areas.

ARTICLE 680.54 (C) — Equipotential bonding of splash pads. Discuss new section addressing
bonding requirements in these areas.

ARTICLE 690 - Solar photovoltaic systems. Discuss removal of PV output circuit.

ARTICLE 700.2, 701.2, 702.2, AND 708.2 — Reconditioned equipment. Discuss reconditioning
of transfer switches being prohibited.

ARTICLE 700.3 (F) — List items 4, 6, 7. Discuss new/revision requiring listing of devices.

ARTICLE 700.5 (D) — Redundant transfer equipment. Discuss revision pertaining to emergency
loads supplied by single feeders.

ARTICLE 700.11 (C) — Wiring class 2 powered emergency lighting systems. Discuss new
section citing requirements for the separation of class 2 circuits.

ARTICLE 700.12 (C) — Supply duration. Discuss new informational note to reference
classification information for EPSS systems.

ARTICLE 700.12 (E) & 701.12 (E) — Stored energy power supply systems. Discuss revision in
language from uninterruptible power supplies to stored energy power supply systems.

ARTICLE 700.12 (G) — Microgrid systems. Discuss revision to microgrid system management.
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5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 701.4 (C) — Load management. Discuss revision to load management requirements.

ARTICLE 701.4 (D) — Parallel operation. Discuss new section adding language identifying two
different types of parallel operations.

ARTICLE 701.10 — Wiring legally required standby systems. Discuss new section concerning
wiring requirements for legally required standby systems.

ARTICLE 701.12 (C) — Supply duration. Discuss new informational note referencing
classification information.

ARTICLE 705.11 — Source connections to a service. Discuss revision applying to systems
interconnected with new or existing utility services.

ARTICLE 705.13 — EMS systems. Discuss relocation of much of the language from this article
to article 750.

ARTICLE 705.20 — Source disconnecting means. Discuss deletion of requirements to lock
and/or use tools to open.

ARTICLE 705.30 (F) — Transformers. Discuss new language addressing transformer
requirements for interconnected systems.

ARTICLE 705.50 — System operation. Discuss revision discussing operational modes of
microgrid systems.

ARTICLE 706.7 — Commissioning and maintenance (energy storage systems). Discuss new
section regarding commissioning requirements.

ARTICLE 722 — Cables for power limited circuits. Discuss new article 722 covering general
requirements for class 4 circuits.

132




Wink Electric Class Syllabus
2023 NEC Code Changes Part Il
5 hour continuing education class

Saturday 2/11/22 8A-1P, Saturday 3/11/22 8A-1P

Saturday 4/22/22 8A-1P, Tuesday 8/15/22 8A-1P

Saturday 9/23/22 1P-6P, Saturday 11/18/22 1P-6P
Instructor: Clifford Winkel

February location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
March location: Jims Electric 39221 Center Ridge Rd North Ridgeville, Ohio 44039

April location: Net Electric 12925 Pearl Rd Strongsville, Ohio 44136

August Location Wink Electric Inc — 34400 Lorain Rd, North Ridgeville, Ohio 44039
September location: Wolff Brothers — 38777 Taylor Parkway North Ridgeville, Ohio 44039
November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
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ARTICLE 725.144 — Bundling of cables transmitting power and data. Discuss revision
removing 4 pair from title section.
ARTICLE 726 — Class 4 power systems. Discuss new article 726 dealing with FMP systems.

ARTICLE 760 — Fire alarm systems. Discuss several section that were revised and reworded in
article 760.

ARTICLE 800.179 — Wires and cables. Discuss relocation of hybrid power and comm systems
to article 800.

ARTICLE 805.170 — Protectors. Discuss relocation of communications listing to article 800
from 805.

ARTICLE 840.160 — Powering circuits. Discuss relocation of communication cable wiring to
article 800.

CHAPTER 9 TABLE 13 — Equipment suitable for hazardous locations. Discuss new table
located in chapter 9.

ANNEX A — Discuss new table A.1(b).

ANNEX E - Fire resistance construction. Discuss changes to type 1V construction.
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Clifford Winkel
5640 Broad Blvd.
North Ridgeville, Ohio 44039
440-346-4125
winkelectric@hotmail.com

BIO

Hello, my name is Cliff Winkel and | am an electrical contractor operating out of North
Ridgeville, Ohio. | have been an electrician since 1990 beginning with simple house
remodels and rewiring working for various companies. In 1997 | started working for an
outfit out of Cleveland, Ohio which dealt with commercial, residential, and industrial
applications. In 2000 I applied, tested, passed, and received my Ohio Electrical
Contractor’s License (#23838) and started my own business, Winkelectric. In 2004 1
applied, tested, passed and received my Ohio Electrical Safety Inspector’s License
(#1862). In 2005 | applied for, and received my Approved Training Agency License
(#517). 1 also am licensed as a fire alarm contractor and am entry level NABCEP
certified in photovoltaic installations. | also currently have a NICET level 111 fire alarm
certification. In 2005, 2009 — 2022 | taught OCLIB electrical continuing education
classes for electrical contractors (focused on 2005 2008 2011 and 2014/2017/2020 code
changes and grounding). From 2000 to current | am continuing work as an electrical
contractor. Some of the projects | have been involved in projects including residential
buildings, commercial shopping centers, cellular tower land sites, and industrial high
voltage maintenance and testing work. | have been registered and operated in numerous

municipalities throughout Ohio.
Clifford Winkel

Wink Electric
11/14/22
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Zachary D Jenkins
BIO/Profile 2022

| currently employed by the Division of Building Inspection, Ottawa County, Ohio as the Building Official,
Residential Building Official, Flood Plain Manager, and Building and Electrical Inspector. | am also the
President of the North West Ohio Building Officials Association and Vice President of the Ohio Chapter
IAEI. In addition to the IAEI, | am a member of the IBEW. | hold my ESI, Bl, RBO and CBO certificates.

| am married to my wife Heidi and have 2 kids Zoey and Harrison. | enjoy fishing and hunting.
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Class Outline Northwest Division Ohio IAEIl -Training Agency

2021 OBBS classes held at:
Toledo Electrical JATC 803 Lime City Rd. Rossford, Ohio 43460 on the
2"d Tuesday of each month from 9:30 to 11:30 am. (2 hrs)

All classes will be based on and utilize the 2017 National Electrical Code

(NFPA70-17), all participants are encouraged to bring one to classes.
foah 2023

January 1202621 — Introduction to the 2017 NEC, review code wide
changes and the editorial changes made to the NEC based on the NEC

Style Manual. Cover Chapter 1 changes to Article 100 Definitions.
14 2023

February-9t:-2621 ~ Cover changes to Chapter 1, Article 110
Requirements for Electrical Installations. Review effect of increasing
voltage thresholds from 600v or less to 1000v or less, addition of
reconditioned equipment to Article 110.3{A), addition of new torqueing
requirements for electrical equipment installations in Article

110.14(D),changes to working space clearances in Table 110.26{A)(1).
idin 2023

March 9%-2023{3/23/2021) — Cover changes to Chapter 2, Article 200
and 210. Review labeling requirements of Article 210.5, expansion of

GFCl requirements in Article 210.8(A) and (B), new requirements in
Article 210.12(C) for guest rooms and suites of motel/hotels, branch
circuit requirements of Article 210.19 thru 210.24, outlet requirements

of 210.52 and 210.70.
Apn" J 14k 2023
i ; — Cover changes to Chapter 3, Article 300 and 310.

Review requirements for Protection against Physical Damage found in
Article 300.4, Burial and cover requirements of Article 300.5 for
Underground Installations, Firestopping requirements of article 300.21,
requirements for Installations over 1000 volts in Article 110 Part 11,
Conductor Requirements of Article 310 for parallel instatlations and
derating of conductors.
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Gih 2023
May H*-2021 — Cover changes to Chapter 2, Article 220 and 230.
Review requirements of Article 220 Calculations for branch circuits,
lighting and service load calculations, Article 230 Services Part | General
and Part Il and IV for Overhead and Underground Installations.

t 34k 2023
June 833—202-1-,— Cover changes to Chapter 2, Article 240 and 250.
Review requirements of Article 240 Overcurrent Protection, Part Il Tap
Rules, new Arc Energy Reduction of Article 240.67, and Article 250

Grounding and Bonding and the grounding electrode system.

itih 2023
July 33122021 — Cover changes to Chapter 4, Articles 404 thru 424.

Review requirements for Switches per Article 404, Receptacles in
Article 406 including the expansion of tamper-resistant receptacles in
406.12, labeling requirements in Article 408.4, Luminaires (fixtures) in
Article 410, and Appliance requirements in Article 422 with a link from

Article 422.5 to Article 210.8 GFCI Protection.
B+h 2023

August-10th-2821 - Cover changes to Chapter 4, Articles 430 thru 490,
and Chapter 5. Review requirements for Article 430 Motors and their
disconnects per 430 Part IX, Generators Article 445 and their markings
per 445.11, Storage Batteries- Article 480 and Article 706 Energy
Storage Systems, Article 490 Equipment over 1000 volts, Chapter 5,
Articles 500 thru 506 for Hazardous locations, Article 517 Health Care
Facilities and their Essential Electrical Systems, Article 590 Temporary

Wiring Installations.
/2+h 20232

September-14th; 2021~ Cover changes to Chapter 6, Articles 600 thru
680, Review requirements for Article 600 Signs, article 625 Electric
Vehicle Charging, Article 680 Part {, Il and 11l Swimming Pools, Part IV
Hot Tubs and Spas, Part V Fountains.
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tosh 2023
October $2t"-2021—Cover changes to Chapter 6, Articles 685 thru 694,

Review requirements for Article 685 Integrated Electrical Systems,
Article 690 Solar Photovoltaic (PV) Systems, Articie 694 Wind Electric
Systems, new Article 691 Large-Scale Photovoltaic (PV) Electric Power
Production Facility, new Article 712 Direct Current Micro-grids, Review

tie-in to Article 685 for alternative energy systems.
itlth 2023
November 92021 — Cover changes to Article 695 Fire Pumps and

Chapter 7 Articles 700 thru 760. Review requirements for Article 700
Emergency Systems, Article 701 and 702 for Standby Systems, Article
708 Critical Operations Power Systems {(COPS), Article 760 Fire Alarm

Systems and Article 728 Fire-Resistive Cable Systems.
[2é+2023
December 14,2021 — Cover changes to Chapter 8 Communications

Systems Articles 800 thru 840, Chapter 7, Article 725 Class 1, 2, and 3
Wiring and Power Limited Cables and Article 750 Energy Management
Systems.
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500.2 Definitions Moved to Article 100

» Fourteen existing definitions have been relocated to Article
100 from 500.2

» Article 500, and in particular 500.2 has been a safe “landing
spot” for any definition that applied to more than one
hazardous (classified) location article rather than locate these
multi-article definitions in Article 100 (as prescribed by the NEC

Style Manual)

» To comply with the NEC Style Manual, fourteen definitions that
were located at 500.2 have been relocated to Article 100

» Relocated hazardous (classified) location definitions will
include the term “[as applied to Hazardous (Classified)
Locations]” immediately following the identification of the
defined term prior to the actual definition

Copyright © TAEI 2017



5002 Article 100 - Definitions

Fourteen definitions that resided at 500.2 in previous editions of the Code
have been relocated to Article 100 of the NEC

e Combustible Dust e Nonincendive Component

e Combustible Gas ¢ Nonincendive Equipment

Detection System e Nonincendive Field Wiring

e Control Drawing ¢ Nonincendive Field

e Dust-Ignitionproof Wiring Apparatus

e Dusttight e Oil Immersion

e Hermetically Sealed e Purged and Pressurized
e Nonincendive Circuit e Unclassified Locations

t These relocated hazardous (classified) location definitions will include the
' phrase “[as applied to Hazardous (Classified) Locations]” at each of these
Article 100 definitions
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500.5(A)

Classifications-of-Locations General

» Title of 500.5(A) changed from “Classifications of Locations” to
“General” as 500.5(A) applies to all of 500.5 [including
500.5(B), (C), and (D)]

» Revisions to 500.5(A) clarify that “refrigerant machinery
rooms” containing ammonia refrigeration may be classified as
“unclassified” locations based on the use of gas detection and

adequate ventilation

» “Adequate ventilation” defined as “continuous or initiated by a
detection system at a concentration not exceeding 150 ppm
(parts per million)”

» Harmonizes with applicable standards that govern ammonia
refrigeration systems (ANSI/IIAR 2 and ANSI/ASHRAE 15) =

Copyright © TAEI 2017
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500.5(A) Classifications-of-Locations General

The title of 500.5(A) was changed to “General” as it applies to all of 500.5

Refrigerant machinery rooms containing ammonia refrigeration may be
classified as “unclassified” locations based on the use of gas detection and
adequate ventilation (concentration not exceeding 150 ppm)

Class I, I1, and III Locations and Groups

Substance Gas Dust Fibers/Flyings
Class Class I [500.5(B)] Class II [500.5(C)] |Class III [500.5(D)]
Division 1 Flammable or combustible | Group E, Groups F & G Where they are
(Normally concentrations exist under | Normally in air in manufactured
Hazardous) normal operating conditions | ignitible concentrations
Division 2 Confined within closed |Groups F & G Where they
(Normally systems and closed Not normally in air in are stored
Hazardous) containers ignitible quantities
A, B, C,and D E,Fand G
! / !/ o2 N
oM NEC 500.6(A) NEC 500.6(B) QoS
NEC Article 501 502 503
151




Deletion of

Table 500.8(D)(2) Class Il Temperatures

» Previous Table 500.8(D)(2) Class Il Temperatures has been
deleted

» Previous table is no longer applicable as the fixed ignition
temperature limits referenced in the table are no longer used
to evaluate Class Il temperature limitations on equipment

» Requirement for maximum surface temperature for Class Il

dust locations changed from the fixed limits to the
temperature class numbers during 2002 NEC revision cycle

152
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Table 500.8(D)(2) Deleted

Previous Table 500.8(D)(2) has been deleted as the table is no longer
applicable

Fixed ignition temperature limits referenced in the table are no longer used
to evaluate Class II temperature limitations on equipment

Table 500.8(D)(2) - Class II Temperatures

Equipment (Such as ™
Power Transformers) that

Equipment be overloaded
Not Subject
to Normal Abnormal
Overloading Operation Operation
Class II
Group ‘€ °F € °F C 'F
E 200 392 200 392 200 392
F 200 392 150 302 200 392
G 165 329 120 248 165 329
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501.10(B)(1) &

Wiring Methods for Class |, Division 2

» Rigid metal conduit (RMC) and intermediate metal conduit
(IMC) with listed threadless fittings as well as cablebus added
as acceptable wiring methods in Class |, Division 2 locations

» Class |, Division 2 locations are locations in which volatile
flammable gases, flammable liquid-produced vapors, or
combustible liquid-produced vapors are handled, processed, or

used

» Some cables with threadless fittings already permitted to be
installed in Class I, Division 2 locations

» Cablebus provides a level of safety equivalent to the other
wiring methods permitted for Class |, Division 2 locations (such

as cable tray)

Copyright © TAEI 2017
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501.10(B)(1) Class I, Division 2

Rigid metal conduit (RMC) and intermediate metal conduit (IMC) with
listed threadless fittings have been added to the allowable wiring methods
in a Class I, Division 2 location

Cablebus also added to permitted wiring methods in a Class I, Division 2
location

Cablebus

RMC and IMC with listed threadless fittings

Class I, Division 2 location
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501.15(D)(1)

Cable Seals - Class |, Division 1

» Text added to identify the explosionproof fittings that can be
installed between a cable seal and an enclosure in Class |,
Division 1 locations

» Only explosionproof unions, couplings, reducers, elbows, and
capped elbows that are not larger than the trade size of the
enclosure entry are permitted between the cable sealing fitting
and the enclosure in a Class |, Division 1 location

» Some explosionproof enclosures require seal fittings to be
located as much as 450 mm (18 in.) away and are so marked

» This situation lends itself to fittings being installed between
the enclosure and a cable seal

156

Copyright © TAEI 2017



IAEI 2017

Copyright |

501.15(D)(1) Cable Seals - Class I Division 1

Seals for cables entering enclosures shall be installed within 450 mm (18 in.)
of the enclosure or as required by the enclosure marking
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Only explosionproof unions, couplings, reducers, elbows, and capped elbows
that are not larger than the trade size of the enclosure entry are permitted

between the sealing fitting and the enclosure
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Table 511.3(C) and Table 511.3(D)

» Two new tables added at 511.3 for clarification of area
classification of major and minor commercial repair garages

= Table 511.3(C) Extent of Classified Locations for Major and
Minor Repair Garages with Heavier-Than-Air Fuel

= Table 511.3(D) Extent of Classified Locations for Major Repair
Garages with Lighter-than-Air Fuel

» Previous requirements of 511.3(C) and (D) were replaced with a
new Table 511.3(C) covering both major and minor repair
garages where heavier than air gaseous Class | liquids are
transferred or dispensed

» New Table 511.3(D) covers major repair garages where vehicles
using lighter than air gaseous fuels are repaired or stored

Copyright © TAEI 2017
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Table 511.3(C) and Table 511.3(D) (cont.)

» Major Repair Garage. A building or portions of a building where
major repairs, such as engine overhauls, painting, body and
fender work, and repairs that require draining of the motor
vehicle fuel tank are performed on motor vehicles, including
associated floor space used for offices, parking, or showrooms.

» Minor Repair Garage. A building or portions of a building used
for lubrication, inspection, and minor automotive maintenance
work, such as engine tune-ups, replacement of parts, fluid
changes (e.g., oil, antifreeze, transmission fluid, brake fluid, air-
conditioning refrigerants), brake system repairs, tire rotation, and
similar routine maintenance work, including associated floor
space used for offices, parking, or showrooms.

» See 511.2

159
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Table 511.3(C) Extent of Classified Locations for Major { )

and Minor Repair Garages with Heavier-Than-Air Fuel

Class 1

— (Part 1 of 2)
Division Zone
Location (Group D) (Group IIA) Extent of Classified Locations
Entire space within any pit, below-grade work area, or
1 1 subfloor work area that is not ventilated
Entire space within any pit, below-grade work area, or
2 5 subfloor work area that is provided with ventilation of at
_ least 0.3 m’/min/m’ (1 ft’/min/ft’) of floor area, with suction
Repair garage, taken from a point within 300 mm (12 in.) of floor level
major (where _
Class I liquids or 5 5 Up to 450 mm (18 in.) above floor level of the room,
gaseous fuels are except as noted below, for entire floor area
gﬁigffs';ﬁif' Up to 450 mm (18 in.) above floor level of the room
Unclassified Unclassified where room is provided with ventilation of at least
0.3 m’/min/m’ (1 ft'/min/ft’) of floor area, with suction
taken from a point within 300 mm (12 in.) of floor level
Within 0.9 m (3 ft) of any fill or dispensing point,
2 2 extending in all directions
Areas adjacent to classified locations where flammable
_ vapors are not likely to be released, such as stock rooms,
Specific areas . . switchboard rooms, and other similar locations, where
adjacent to Unclassified Unclassified

classified locations

mechanically ventilated at a rate of four or more air
changes per hour or designed with positive air pressure
or where effectively cut off by walls or partitions 160

*Includes draining of Class | liquids from vehicles.
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Table 511.3(C) Extent of Classified Locations for Major £ }

and Minor Repair Garages with Heavier-Than-Air Fuel

Class 1

s (Part 2 of 2)
Division Zone
Location (Group D) (Group IIA) Extent of Classified Locations
7 5 Entire space within any pit, below-grade work area, or
subfloor work area that is not ventilated
Up to 450 mm (18 in.) above floor level, extending 0.9 m
Repair garage, 7 5 (3 ft) horizontally in all directions from opening to any pit,
minor (where below-grade work area, or subfloor work area that is not
Class I liquids or ventilated
gaseous fuels are
transferred or Entire space within any pit, below-grade work area, or
dispensed*) : ; subfloor work area that is provided with ventilation of at
Unciassified  Unclassified least 0.3 m’/min/m’ (1 ft’/min/ft’) of floor area, with suction
taken from a point within 300 mm (12 in.) of floor level
Areas adjacent to classified locations where flammable
_ vapors are not likely to be released, such as stock rooms,
Spedific areas . . switchboard rooms, and other similar locations, where
adjacent to Unclassified  Unclassified

classified locations

mechanically ventilated at a rate of four or more air
changes per hour or designed with positive air pressure
or where effectively cut off by walls or partitions

*Includes draining of Class | liquids from vehicles.
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Table 511.3(D) Extent of Classified Locations for §}
Major Repair Garages with Lighter-Than-Air Fuel

Class I

Location Division’ Zone® Extent of Classified Locations
Repair garage, 5 7 Within 450 mm (18 in.) of ceiling, except as
major (where noted below
lighter-than-air
gaseous fueled’ Within 450 mm (18 in.) of ceiling where
vehicles are ventilation of at least 0.3 m’/min/m’
repaired or Unclassified Unclassified (1 ft'/min/ft®) of floor area, with suction
stored) taken from a point within 450 mm (18 in.)

of the highest point in the ceiling

Areas adjacent to classified locations where
flammable vapors are not likely to be
released, such as stock rooms, switchboard

Unclassified Unclassified rooms, and other similar locations, where
mechanically ventilated at a rate of four or
more air changes per hour or designed with
positive air pressure or where effectively cut
off by walls or partitions

'Includes fuels such as hydrogen and natural gas, but not LPG.

“For hydrogen (lighter than air) Group B, or natural gas Group D.
*For hydrogen (lighter than air) Group IIC or [IB+H2, or natural gas Group lIA.

Specific areas
adjacent to
classified
locations
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511.8 Underground Wiring -

Commercial Garages, Repair and Storage

» New section added to address acceptable wiring methods for
an underground installation under a commercial repair garage

» Underground wiring method for a commercial repair garage to
be installed in threaded rigid metal conduit (RMC) or
threaded steel intermediate metal conduit (IMC)

» New exception permits PVC conduit, RTRC conduit, and high
density polyethylene (HDPE) conduit to be used where buried
under not less than 600 mm (2 ft) of cover

» Added text patterned after similar underground wiring
provisions such as 514.8 and 515.8(A)

Copyright © TAEI 2017
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511.8 Underground Wiring

Underground wiring method for a commercial repair garage to be installed in
threaded RMC conduit or threaded steel IMC conduit

i

JODY'S VEHICLE REPAIR GARAGE

0o

Type PVC, RTRC, and HDPE conduit permitted to be used where buried un o
not less than 600 mm (2 ft) of cover




514.3(B)(3) Classification of Fuel Storage -

Motor Fuel Dispensing Facilities

» New classification information for storage tanks for
compressed natural gas, liquefied natural gas, and liquefied
petroleum gas fuel storage has been added

» References to other NFPA documents that offer further detail
were also added

» Modern storage tanks for these gases are typically full
containment type, which has a pre-stressed concrete outer
wall and a high-nickel steel inner tank, with extremely efficient

insulation between the walls

» New information is extracted material from NFPA 30A (Code
for Motor Fuel Dispensing Facilities and Repair Garages)

167
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514.8 Ex. No. 2 Underground Wiring -

Motor Fuel Dispensing Facilities

» High density polyethylene (HDPE) conduit was added to 514.8,
Ex. No. 2 as an acceptable wiring method for underground
installations for motor fuel dispensing facilities where buried
under not less than 600 mm (2 ft) of cover

» HDPE provides at least the same level of protection and is an
equivalent wiring method to PVC or RTRC when installed
underground under not less than 600 mm (2 ft) of cover

» HDPE is a nonmetallic flexible raceway manufactured from
high density polyethylene for use in underground and
innerduct applications

170
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514.8 Ex. No. 2 Underground Wiring

Underground wiring for motor fuel dispensing facilities is required to be
installed in threaded RMC or threaded steel IMC

—

rtesy of Carlon ——— =

[AEI 2017

High density polyethylene (HDPE) conduit (along with Type PVC and RTRC
conduit) was added as an acceptable wiring method for underground

installations for motor fuel dispensing facilities where buried under not less

171
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514.11 Circuit Disconnects —

Motor Fuel Dispensing Facilities

» Emergency shutoff device requirements for a motor fuel
dispensing facilities was revised to reflect the requirements of

NFPA 30A and for clarity

» Fuel dispensing systems required to be provided with one or
more clearly identified emergency shutoff devices or electrical

disconnects

» Such devices or disconnects to be installed in approved locations
but not less than 6 m (20 ft) or more than 30 m (100 ft) from the
fuel dispensing devices that they serve

» 514.11 revised to clearly indicate that these minimum and
maximum distances hold true at both attended and unattended

motor fuel dispensing facilities

Copyright © TAEI 2017



514.11 Circuit Disconnects — &

Motor Fuel Dispensing Facilities (cont.)

» Previous language could be interpreted as requiring emergency
controls to be within 30 m (100 ft) of the closest dispenser of a
group while allowing the other dispensers to be located further
than 30 m (100 ft) from emergency control device

» Revised language clearly requires emergency shutoff device not
less than 6 m (20 ft) from and not more than 30 m (100 ft) from
any of the fuel dispensing devices that they serve

» Allows attendant or anyone the ability to quickly shut off all
external power to a dispenser at a safe distance while having the
emergency shutoff devices located within a reasonable distance
in order to take advantage of these emergency shutoff devices
during an emergency situation

173
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514.11 Emergency Controls for Fuel Dispensers {3}

Relay or
shunt-trip
breaker

IEe <—

5 14

Emergency controls shall:
- Be provided at approved locations

- Be located not less than 6.0 m (20 ft) or more
than 30 m (100 ft) from the dispenser(s)

- Be clearly identified

- Remove all associated power (including low
voltage)

<
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Not more than "
At least 6.0 m (20 ft)>| 30 m (100 ft)
from dispensing =

facilities

Emergency
control
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Article 516 Entire Article Revised

Spray Application, Dipping, Coating, and Printing Processes Using
Flammable or Combustible Materials

» Article 516 was re-arranged and revised to give the article a
clearer outline

» Four individual parts were added to the article
= Partl. General
= Part Il. Open Containers
= Part lll. Spray Application Processes

= Part IV. Spray Application Operations in Membrane
Enclosures

» Requirements now align with NFPA 33 (Standard for Spray
Application Using Flammable and Combustible Materials) and
NFPA 34 (Standard for Dipping, Coating, and Printing Processes
Using Flammable or Combustible Liquids)
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Article 516: Entire Article Revised

Article 516 Spray Application, Dipping, Coating, and Printing Processes
Using Flammable or Combustible Materials

Article 516 was extensively revised for clarity and to align with NFPA 33 Standard
for Spray Application Using Flammable and Combustible Materials and NFPA 34
Standard for Dipping, Coating, and Printing Processes Using Flammable or
Combustible Liquids

Point beyond which object

is no longer a vapor source
- asdefined in 516.3(C)(4)
N

~ Conveyor rail

e | : Dramboard._l | el s tl o
915 mm (3 ft) | 915 mm (3 )
6100 mm (20 ft)] 1525 mm (5 ft) 1525 mm (5 ft) 6100 mm (20 ft)

P

. = Class I, Div 1 or Zone 0 . = Class I, Div 1 or Zone 1 ) = Class I, Div 2 or Zone 2

—
—
—
_———————— =

Figure 516.29(a) Electrical Area Classification for Open Dipping and Coating Processes
Without Vapor Containment or Ventilation
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517.2 Definitions: Governing Body -

Health Care Facilities

» New definition for “Governing Body” added to Article 517

» Term “governing body” appears at 7 different locations in
Article 517

» New definition will be followed by “[99: 3.3.62]” as this is
extracted material from NFPA 99 (Healthcare Facilities Code)

» New definition will eliminate some of the confusion that may
exist for users of the Code when trying to determine who has
responsibility for making decisions on certain mattersin a
health care facility
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517.2 Definitions (Health Care Facilities)

Governing Body. The person or persons who have the overall legal
responsibility for the operation of a health care facility.
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517.2 Definitions: Health Care Facilities

» Definition of “Health Care Facility” was revised to include
“mobile enclosures”

» Examples of a health care facility that were included in the
definition in the previous edition of the Code are now found in
an informational note below the revised definition

» Revised definition is extracted material from NFPA 99
(Healthcare Facilities Code)

» Health care facility is not limited to a traditional “brick and
mortar” permanently constructed building

» Health care facility can include a mobile or portable facility
such as a mobile blood bank or mobile facilities as seen at

sporting events
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517.2 Definitions (Health Care Facilities)

Health Care Facilities. Buildings, portions of buildings, or mobile
enclosures in which human medical, dental, psychiatric, nursing,
obstetrical, or surgical care are provided. [99: 3.3.67]

- wﬁ‘r - el , —
- e ¥

Y P
Informational Note: Examples of health care facilities include, but are
not limited to, hospitals, nursing homes, limited care facilities, clinics,

medical and dental offices, and ambulatory care centers, whether

182
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517.2 Definitions:

Medical Office (Dental Office)

» To define a well-used term in Article 517, a new definition for
“Medical Office (Dental Office)” was added at 517.2

» New definition will provide needed clarity when determining
health care facility requirements such as branch circuit
requirements at patient bed locations

» New definition will make it clear that overnight stays for

patients or 24-hour operation facilities do not encompass a
medical or dental office

183
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517.2 Definitions:

Medical Office (Dental Office) (cont.)

» To define a well-used term in Article 517, a new definition for
“Medical Office (Dental Office)” was added at 517.2 (cont.)

» The use of sedation or local anesthesia is involved in minor
treatment or procedures under the continuous supervision of
a medical or dental professional would be involved at a
medical or dental office

» New definition is extracted material from NFPA 99 (Health Care
Facilities Code)

184
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517.2 Definitions (Health Care Facilities)

Medical Office (Dental Office). A building or part thereof in which
the following occur:

(1) Examinations and minor treatments or procedures are performed
under the continuous supervision of a medical or dental professional;

(2) Only sedation or local anesthesia is involved and treatment or
procedures do not render the patient incapable of self-preservation
under emergency conditions; and

(3) Overnight stays for patients or 24-hour operation are not provided.

185
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517.2 Definitions: Patient Care Space -

Health Care Facilities

» Revised definition of “Patient Care Space” will include four
NFPA 99 numbered categories for:

= Basic Care (Category 3) Space

" General Care (Category 2) Space
= Critical Care (Category 1) Space
= Support (Category 4) Space

» Bracketed NFPA 99 references were added after each
description and informational note

» Informational notes were relocated after each definition with
examples of each of the different categories

» Revised definitions and the related informational notes will
help clarify the meaning and use of these spaces
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517.2 Definitions (Health Care Facilities)

Definition for “"Patient Care Space” was revised for clarity and to
align with definitions in NFPA 99

Basic Care (Category 3) Space: General Care (Category 2) Space:
- Examination or treatment rooms - Inpatient bedrooms

in clinics - Dialysis rooms
- Medical and dental offices - In vitro fertilization rooms
- Nursing homes - Procedural rooms
- Limited care facilities - Similar rooms

Critical Care (Category 1) Space: Support (Category 4) Space:

- Special care unit patient rooms - Anesthesia work rooms
used for critical care - Sterile supply
- Intensive care - Laboratories
- Special care treatment rooms - Morgues
- Angiography laboratories - Waiting rooms
- Cardiac catheterization labs - Utility rooms
- Delivery rooms - Lounges

- Operating rooms
- Post-anesthesia care units

- Trauma rooms
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517.16

Use of Isolated Ground Receptacles

» Revisions divided 516.16 into two subdivisions for prohibition
of isolated ground receptacles:

= (A) Inside of a Patient Care Vicinity
= (B) Outside of a Patient Care Vicinity

» New provisions identify the requirement of three grounding
paths when isolated ground receptacles are required [metal
raceway equipment grounding path, green wire type
equipment grounding conductor for the 517.13 “redundant
grounding” requirements, and a separate isolated ground
equipment grounding conductor to comply with 250.146(D)]

» Color designation of green with one of more yellow stripes
required for the isolated ground EGC
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517.16 Use of Isolated Ground Receptacles

New provisions were added to 517.16 pertaining to the proper installation
of isolated ground receptacles located outside of a patient care vicinity

(1) Metal raceway that qualifies as EGC [517.13(A)] Jl
(2) Redundant ground EGC [517.13(B)(1)] L

(3) Isolated ground EGC [517.16(B)(1)]

F & 2 6 60 & 3

‘J Isolated grounding type receptacles | |

are not permitted in a patient care vicinity

The probation of isolated ground receptacle inside a patient care vicinity are

addressed at 517.16(A) and isolated ground receptacles installed outside a

189

patient care vicinity are addressed at 517.16(B)







517.30 Types of Power Sources for Essential

Electrical System - Health Care Facilities

» Requirements for two independent sources of power and an
alternate source of power for the essential electrical system for
hospitals and other health care facilities were revised and

relocated to 517.30

» Fuel cell systems will now be permitted to serve as the
alternate source for all or part of an essential electrical system
as any reference to a battery system has been deleted

» Fuel cells provide a high level of reliability and have a proven
reliability track record in data centers and other mission critical
facilities

» Relocation and revision of “Sources of Power” requirements

from 517.35 to 517.30 provides a more logical sequence and
flow of the text while providing added clarity
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517.30(B) Sources of Power
Essential Electrical System (Hospital)

Requirements for two Normal Alternate
independent sources of power ~ source power source
and an alternate source of power Nonessential T T

for the essential electrical system 10ads
for hospitals and other health

care facilities were revised and ' '
relocated to 517.30 (was 517.35)

Fuel cell systems will now be
permitted to serve as the
alternate source for all or part
of an essential electrical system .\.
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517.34(B) Switching on Critical Branch

» New language was added to specifically allow the control of
task illumination on the critical branch of the essential

electrical system (switching permitted)

» Task illumination is the “provision for the minimum lighting
required to carry out necessary tasks in the described areas,
including safe access to supplies and equipment, and access to

exits”

» Critical task illumination lighting is provided in part for the
comfort and convenience of the patient

» This lighting should be allowed to be controlled by the patient
at his or her own discretion
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520.2 Definitions: Adapter — g,

Theaters, Audience Areas of Motion Picture and Television Studios,
Performance Areas, and Similar Locations

» A new definition for “Adapter” was added to address
misapplication of this term in Article 520

» Adapters are often used in these entertainment environments
to connect multiple devices together or to a single source

» 520.69, titled “Adapters” details performance of “two-fers”
and other single- and multiple-circuit outlet devices used as

adapters

» Rules for adapters have sometimes been misapplied in the
entertainment industry to portable extension cords

» Added definition was needed to correct field misapplication of
adapters
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520.2 Definitions: Adapter

Adapter. A device used to adapt a circuit from one configuration of an
attachment plug or receptacle to another configuration with the same
current rating.




520.2 Definitions: Stage Switchboard, Portable

Theaters, Audience Areas of Motion Picture and Television Studios, Performance
Areas, and Similar Locations

» A new definition for “Stage Switchboard, Portable” was added
and the phrase “permanently installed” was added to the
existing definition of “Stage Switchboard”

» New definition for a portable stage switchboard clarifies that
these devices can only feed stage equipment, while a
permanent stage switchboard can feed both stage and non-

stage equipment

» Some of the more common terms used for “switchboard” in
the entertainment industry are “dimmer rack” or a “relay
rack/panel” depending on its function
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Copyright © TAEI 2017



520.2 Definitions: Stage Switchboard

Stage Switchboard. A permanently installed switchboard, panelboard,

or rack containing dimmers or relays with associated overcurrent protective
devices, or overcurrent protective devices alone, used primarily to feed
stage equipment.

Il

Stage Switchboard, Portable. A portable rack or pack containing dimmers
or relays with associated overcurrent protective devices, or overcurrent

protective devices alone that are used to feed stage equipment.
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525.23(D) GFCI Protection ¥,

Carnivals, Circuses, Fairs, and Similar Events

» New requirement for listed, labeled, and identification for
portable use when said GFCI protection is provided through
the use of GFCI receptacles, when the branch circuits supplying
these receptacles utilize a flexible cord

» Portable GFCls are plug-in type GFClIs provided with male
blades or an integral power-supply cord for connection to a

receptacle outlet

» Standard GFCl receptacle used at the end of a flexible cord is
common at carnivals, fairs, etc.

» This same type of temporary GFCl installation has resulted in a
number of documented fatalities on construction sites, which
resulted in a comparable restriction at 590.6(A)(2)

Copyright © TAEI 2017
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547.5(F) Separate Equipment Grounding

Conductor for Agricultural Buildings

» A separate equipment grounding conductor (EGC) for an
underground installation at an agricultural building must be
insulated (covered conductor removed)

» Further revision removed allowance of a “covered” conductor
for underground applications at agricultural buildings

» “Covered conductor” is defined in Article 100 as “a conductor
encased within material of composition or thickness that is not
recognized by [the NEC] as electrical insulation”

» No safety standard, product standard, evaluation or testing of
material placed on a conductor so it is considered "covered”
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547.5(F) Separate EGC (Agricultural Buildings) {3}

An insulated er<evered aluminum or copper equipment grounding conductor
is now permitted for underground agricultural building installations

Insulated
aluminum
equipment
grounding
conductor

on aluminum and copper-clad aluminum
conductors, see 250.120(B)
[Aluminum conductors not to be terminated

within 450 mm (18 in.) of the earth
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550.2 Definitions: Manufactured Home

» The existing definition for a “manufactured home” was revised
for consistency with the definition of a “manufactured home”
found in NFPA 501 (Standard on Manufactured Housing)

» The last sentence of the definition was revised to exclude park
trailers

» Park trailer is intended for seasonal use, not intended as a
permanent dwelling unit or for commercial uses such as banks,

clinics, offices, or similar uses

» Since 1976, the Federal Government [Department of Housing
and Urban Development (HUD)] has regulated the construction
of all manufactured and prefabricated homes

206
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550.2 Definitions: Manufactured Home

» Manufactured Home. A structure, transportable in one or more sections, that;
which in the traveling mode is 2.4 m (8 bedy-ft) or more in width or 12.2 m (40
bedy-ft) or more in length, or when erected on site, is 29.77 m? (320 ft2) or more
and-that is built on a permanent chassis and designed to be used as a dwelling with
or without a permanent foundation, whether or not connected to the utilities, and
includes plumbing, heating, air conditioning, and electrical systems contained whenr
connected therein. The term manufactured home includes any structure that meets
all the previsions requirements of this paragraph except the size requirements and
with respect to which the manufacturer voluntarily files a certification required by

the regulatory agencyand-exceptthatsuch-term-doesnoetincludeanysel-
propeledrecreational-vehiele. Calculations used to determine the number of

square meters (square feet) in a structure are based on the structure’s exterior

dimensions;-measured-atthelargest-horizontal-projectionswhen-erected-on-site:
Fhese-dimensions and include all expandable rooms, cabinets, and other

projections containing interior space, but do not include bay windows [501: 1.2.14].

» For the purpose of this Code and unless otherwise indicated, the term mobile home
includes manufactured homes and excludes park trailers defined in 552.4.

207
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550.13(B) GFCI Protection for

Receptacle Outlets at Mobile Homes

» GFCI protection for mobile and manufactured homes was
revised to reflect GFCI coverage for all sinks, dishwashers and
other locations similarly found at 210.8(A)

» Clarification was added to the GFCI provisions for outdoor
receptacle outlets to include all outdoor receptacle outlet
including (but not limited to) outdoor receptacle outlets
located in compartments accessible from outside the unit

» Option of delivering the required GFCIl protection through a
feeder that supplied the branch circuits associated with the
receptacle outlets requiring GFCI protection was removed

» GFCI requirements for mobile and manufactured homes has
not always kept pace with the same GFCl requirements for a
conventional dwelling unit

Copyright © TAEI 2017



550.13(B) GFCI Protection Required
for Mobile and Manufactured Homes

All 125-volt, single-phase, 15- and 20-ampere receptacle outlets installed in
the following locations shall be provided with GFCI protection:

(1) Outdoors, including compartments accessible from outside the unit

(2) Bathrooms (including receptacles in luminaires)

(3) Kitchens, where receptacles are installed to serve countertop surfaces

(4) Sinks, where receptacle(s) are installed within 1.8 m (6 ft) of the outside
edge of a sink (any sink)

5) Dishwash
(5) Dishwashers e Requ1red GFCI protected receptacles

now requures
GFCI protection

Overhead cut-away view of mobile or manufactured home a










550.25(B) AFCI Protection at

Mobile and Manufactured Homes

» AFCI protection at mobile and manufactured homes was
revised by eliminating specific list of rooms and areas requiring
AFCI protection and simply requiring compliance with 210.12

» AFCI protection at mobile and manufactured homes has not
keep pace with the expansion of AFCI protection at
conventional dwelling units

» Equal AFCI protection is warranted at all dwelling unit locations
regardless of the type of dwelling unit involved

» With this reference to 210.12, any future changes to AFCI
protection for conventional dwelling units will have the same
effect at mobile and manufactured homes

214
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550.25 AFCI Protection at
Mobile and Manufactured Homes

AFCI protection at mobile and manufactured homes was revised by eliminating
the specific “laundry list” of rooms and areas requiring AFCI protection at
mobile and manufactured homes and simply requiring compliance with 210.12

.!, Red Outlets requmng AFCI protected branch circuits

Overhead cut-away view of mobile or manufactured home

All 120-volt branch circuits that supply 15- and 20-ampere outlets shall comply

with 210.12 215







551.2 Definitions:

Recreational Vehicle Park

» The definition of “Recreational Vehicle Park” was revised to
correlate with the same definition in NFPA 1194 (Standard for
Recreational Vehicle Parks and Campgrounds)

» NFPA 1194 provides minimum construction requirements for
safety and health for occupants using facilities supplied by RV
parks

» Changes to this definition were needed to make the definition
less specific and limiting and more encompassing such as the
definition of “Mobile Home Park” at 550.2

» Revised definition correctly excludes locations such as RV sales
lots and storage areas for RVs

217
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551.2 Definition: RV Park

Recreational Vehicle Park. Any parcel or tract of land under the control
of any person, organization, or governmental entity wherein two or more RV,
recreational park trailer, and/or other camping sites are offered for use by
the public or members of an organization for overnight stays.
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The definition of “Recreational Vehicle Park” was revised to make the definitior
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consistent with that in NFPA 1194 (Standard for RV Parks and Campgrounds) —




551.71 Type of

Receptacles Provided for RV Parks

» The number of RV sites required to be equipped with 50-
ampere, 125/250-volt receptacles has increased from 20
percent to 40 percent for all new recreational vehicle sites

» Over 30 percent of new RV production currently are being
equipped with 50-ampere power supplies installed

» These percentages will continue to increase year by year

» As the RV industry increases the number of RVs equipped with
50-ampere supply cords, it is important to ensure that RV parks
and campgrounds can safely accommodate these power
supplies so "cheater cord” adaptors are not a viable option
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551.71 Type of

Receptacles Provided for RV Parks (cont.)

» GFCl devices used in RV site electrical equipment are not
required to be weather or tamper resistant in accordance

with 406.9 and 406.12

» RV site electrical equipment listed for use in RV parks is NEMA
3R rated, weather resistant rated equipment and the weather-
resistant receptacle requirements of 406.9 are not needed

» RV site electric equipment is not for use in a dwelling, so the
tamper resistant receptacle requirements of 406.12 is not

necessary

220
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551.71 Type Receptacles Provided at RV Parks )

Every RV site (with electrical power provided) must be equipped with a certain
number and type of receptacles [see 551.71(A) through (F)]

20-A, 125-V, 30-A, 125-V, 50-A, 125/250-V,
2-pole, 3-wire, 2-pole, 3-wire, 3-pole, 4-wire,
grounding type grounding type grounding type

551.71 has been broken into six separate first level subdivisions with titles

The number of RV sites required to be equipped with 50-ampere, 125/250-volt
receptacles has increased from 20 percent to 40 percent for all new RV sites

GFCI devices used in RV site electrical equipment not required to be weather g«
tamper resistant in accordance with 406.9 and 406.12 2







551.73(A) Calculated Load for RV Parks

» Minimum calculated load for RV parks sites equipped with 50-
ampere, 208Y/120 or 120/240-volt supply facilities increased
from 9600 volt-amperes to 12,000 volt-amperes per site

» 9600 VA was based on 40 amperes at 240 volts, 12,000 VA is
based on 50 amperes and 240 volts

» As recreational vehicles become larger and demand more
electrical power consumption, RV site feeders should be more

realistically sized to meet the actual load served

» This change will serve to require larger service or feeder
conductors to properly serve the load or fewer RV sites

supplied by a service to an RV park

223
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551.73(A) Calculated Load for RV Parks

The calculated load for electrical services and feeders at RV parks shall be
calculated on the basis of not less than 12,000 volt-amperes per RV site
equipped with 50-ampere, 208Y/120 or 120/240-volt supply facilities.

Calculated load for RV Park with
28 RV sites all with 50 A, 240V outlets

56606 12,000 VA x 28 = 336,000 VA

336,000 VA x (.42) = 141,120 VA
141,120 VA/240V = 588 Amperes
Hh88 A = 600 A Service




551.75(B) Grounding Electrode

Requirements at RV Parks

» New provisions added to state that power outlets or RV site
supply equipment (other than those used as service
equipment) are not required to have a grounding electrode
established at RV site pedestals (electrical equipment)

» New requirement has to be considered in direct correlation
with the revised definitions for a “building” and a “structure”
found in Article 100

» A “Structure” is now defined as “that which is built or
constructed, other than equipment”

» The addition of the phrase “other than equipment” at the end
of the definition of “Structure” provides clarification that
structures do not include equipment
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551.75(B) Grounding Electrode

Requirements at RV Parks (cont.)

» New “structure” definition establishes a difference between a
“structures” and “equipment” for the purpose of establishing a
grounding electrode system as compared to installing optional
or auxiliary electrodes at something like an RV pedestal

» Equipment can be mounted on a structure, but the equipment
itself is not a structure

» New provisions at 551.75(B) will make it clear that a grounding
electrode system will not be required for feeders supplying RV
site equipment (RV pedestal)

» Previous informational note that referenced 250.32(A) has
been deleted as this reference implied that the installation of
grounding electrode was required at the RV site electrical
equipment such as an RV pedestal

226
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Article 555 Marinas, Boatyards, and Commercial

and Noncommerical Docking Facilities

7

» Title of Article 555 was changed from “Marinas and Boatyards
to “Marinas, Boatyards, and Commercial and Noncommerical

Docking Facilities”
» Revisions to 555.1 make Article 555 relevant to dwelling unit
docking facilities as well as commercial docking facilities

» As previously written, the NEC rules in Article 555 would not
apply to residential boat docking facilities, yet the majority of
the rules in Article 555 would be necessary for implication at
residential boat docks associated with single-family and multi-
family dwelling occupancies

» Article 555 will now apply to all wiring, equipment, and
electrical systems installed at boat docking facilities regardless

of its location
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555.3 GFP at Marinas, Boatyards and

Commercial/Noncommercial Docking Facilities

» The ground-fault protection (GFP) required for OCPD for
marinas, boatyards, and commercial and noncommercial docking
facilities cannot exceed 30 mA (rather than 100 mA)

» GFP protection is required in all supply overcurrent protective
devices, not necessarily in the main OCPD

» The alternative of GFCI protection in each individual branch or
feeder was deleted as this 30 mA GFP protection is required in all

supply OCPDs

» GFCI protection is still required for 15- and 20-ampere, single-
phase, 125-volt receptacles [see 555.19(B)(1)]
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555.3 Ground-Fault Protection

The main overcurrent protective devices that supply the marina, boatyards,
and commercial and noncommercial docking facilities shall have ground fault
protection not exceeding 30 mA
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GFP protection required for OCPDs for marinas, and now boatyards, and
commercial and noncommercial docking facilities as well reduced to a
maximum of 30 mA rather than 100 mA

This GFP protection is required on all supply OCPDs (not necessarily the

main OCPD)
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555.19(B)(1)

GFCI Protection for Personnel

» The term “where portable electrical hand tools, electrical
diagnostic equipment, or portable lighting equipment are to
be used” was deleted

» GFCI protection for personnel will now be required for all 125-
volt, single-phase, 15- and 20-ampere receptacles installed
outdoors, in boathouses, and in buildings or structures used
for storage, maintenance, or repair regardless of the intended

use of these receptacles

» Difficult for AHJ to determine which receptacles will employ
“portable electrical hand tools, electrical diagnostic
equipment, or portable lighting equipment” and which
receptacles will not
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555.19(B)(1)

GFCI Protection for Personnel (cont.)

» The removal of this portable electrical hand tool, etc.
conditional language will greatly aid the AHJ to enforce the
GFCl requirements at these locations without debate from the
installer, builder, or homeowner as to whether or not portable
tools, portable lighting and such will be used

» This exact same scenario and deletion of the same condition
played out during the 2014 NEC revision process at 210.8(B)(8)
for non-dwelling unit garages, service bays, and similar areas
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555.19(B) GFCI Protection for Personnel

GFCI protection required for all 125-volt, single-phase, 15- and 20-ampere
receptacles installed outdoors, in boathouses, and in buildings or structures
used for storage, maintenance, or repair regardless of the intended use

The term, “where portable electrical hand tools, electrical diagnostic
equipment, or portable lighting equipment are to be used” was deleted

The removal of this portable electrical hand tool, etc. conditional language

will aid the AHJ in enforcement of the GFCI requirements at these location
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555.24 Signage - Marinas, Boatyards and

Commercial/Noncommercial Docking Facilities

» New signage requirement for precautionary signage related to
electric shock hazard in water around marinas and boatyards

» Gives notice of electrical shock hazard risks to persons using or
swimming near a boat dock or marina

» Signage must comply with 110.21(B)(1) and be clearly visible
from all approaches to a marina or boatyard facility

» The signs shall state:

WARNING — POTENTIAL SHOCK HAZARD — ELECTRICAL
CURRENTS MAY BE PRESENT IN THE WATER

» Due to stray circulating currents in the water, swimming at
marinas and boatyards presents a significant danger of electric
shock drowning (ESD) to people engaging in aguatic activities
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555.24 Signage at Marinas, Boatyards, Etc.

New requirements added for permanent safety signs to be installed to give
notice of electrical shock hazard risks to persons using or swimming near a

boat dock or marina

WARNING - POTENTIAL SHOCK HAZARD -
ELECTRICAL CURRENTS MAY BE PRESENT IN THE WATER

The signs shall be clearly visible
from all approaches to a marina
or boatyard facility

Lunkerville
Marina







590.4(B) Feeders for

Temporary Installations

» Type SE cable has been added to the acceptable cable
assembly wiring methods for a temporary installation along
with Type NM and Type NMC cable

» Type SE cable is now permitted to be installed in a raceway in a
temporary underground installation as well

» 338.12(A)(2) indicates that Type SE cable is not permitted to be
installed underground, with or without a raceway

» New provision at 590.4(B)(2) will allow underground
installation on a temporary basis while still prohibiting
underground use for Type SE cable on a permanent basis

» Same allowance of Type SE cable for temporary installations
was installed at 590.4(C) for branch circuits
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590.4(B) Feeders (Temporary Installations)

Type SE cable has been added to the acceptable cable assembly wiring methods
for a temporary installation along with Type NM and Type NMC cable

Overhead installed
Type SE cable
for temporary

installation




590.6(A)(1) GFCI - Temporary Installations g,

Receptacle Outlets Not Part of Permanent Wiring

» GFCI protection is permitted in the form of portable GFCI cord
sets in addition to GFCI protection required for all 125-volt,
single-phase, 15-, 20-, and 30-ampere receptacle outlets that are
not a part of the permanent wiring of the building or structure

» This added language mirrors the added text by TIA 70-14-6

» Portable GFCI cord set devices cannot be used as a substitute for
protecting temporary wiring, thus protecting the worker on the
construction site from damaged supply cables

» |f the GFCI protection were permitted at “splitting device” rather
than at the source, there would be no GFCI protection for the
temporary cable leading to the splitting device where damage

often occurs
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600.4(B)

Marking for Retrofitted Signs

» A new marking requirement was added to indicate that an
illumination system has been replaced with a listed retrofit kit

» Sign and lighting industries have experienced extensive
movement toward the use of “retrofit kits” in an effort to
achieve greater energy efficiency in signs and luminaires by
replacing the in-place illumination systems with more energy
efficient technology such as light emitting diodes (LED)

» Existing electric signs that have been retrofitted need to be
marked for the AHJ to inspect the retrofit based on the
installation instructions which need to be provided as part of

the retrofit kits listing
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600.4(B)

Marking for Retrofitted Signs (cont.)

» Installer and/or serving company needs to be notified that the
sign has a retrofitted lighting system as a safety concern for
future maintenance activities involving the sign

» Retrofit will require additional marking alerting service
personnel that the sign has been modified

» Reference to 110.21(B) will require label to address the hazard
involved with words and/or symbols as required by this NEC
Chapter One labeling requirement

» New marking requirement for retrofit kits addresses the
location of the required label as well

» Markings must include the kit providers and installer’s name,
logo, or unique identifier
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600.4(B) Marking for Retrofit Kit (Signs)

IAET MEETING

TONIGHT

2017 NEC
Analysis of
Changes

Retrofitted sign shall be marked that the illumination system has been replaced

ILLUMINATION SYSTEM
HAS BEEN REPLACED

RETROFIT KIT MANUFACTURER:
ENERGY SAVER INDUSTRIES

RETROFIT KIT MODEL: ESI-564-D237

IONSTALLED BY: IAEI SIGN COMPANY

C
\S >,

r_\
SIGN HAS BEEN MODIFIED
Equipped with tubular light-emitting
diode (LED) lamps powered by the

existing sign sockets

=

DO NOT INSTALL
FLUORESCENT LAMPS
Retrofit Kit Mfo: ___Enerqy Saver Industries
L\lAEI Sign Company Richardson, TX soo-m-my)
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600.6(A)(1), Ex. No. 2 Disconnects — ¥,

Energized Conductors Warning Label

» New exception added permitting energized conductors (with
warning label) in a Chapter 3 raceway or metal-jacketed cable
identified for the location to be run through a sign body or
enclosure to a feeder panelboard(s) located within the sign
body or enclosure

» Field-applied permanent warning label that is visible during
servicing is required to be applied to the raceway containing
these energized conductors at or near the point of entry into
the sign enclosure or sign body complying with 110.21(B)

» Marking on warning label must include location of the
disconnecting means for energized conductor(s) with this
disconnecting means being capable of being locked in the
open position in accordance with 110.25
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600.6(A)(1), Ex. No. 2 Disconnects —

Energized Conductors Warning Label (cont.)

» The warning label shall state the following:

DANGER - THIS RACEWAY
CONTAINS ENERGIZED CONDUCTORS

» Electrical safety dictates that these raceways be identified to
prevent accidental or deliberate exposure to energized

conductors

» Providing a field-applied label with the location of the
disconnecting means will contribute to electrical safety for
service personnel as well as emergency first responders
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600.6(A)(1), Ex. No. 2 Disconnects —

Energized Conductors Warning Label (cont.)

» The field-applied permanent warning label shall:

= Be applied to the raceway at or near the point of entry into
the sign enclosure or sign body

= Be visible during servicing
= Comply with 110.21(B)

" |nclude the location of the disconnecting means for the
energized conductor(s) with the disconnecting means capable
of being locked in the open position in accordance with
110.25
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600.6(A)(1), Ex. No. 2 Energized Conductors

Warning Label - Disconnect Locations (Signs)
Feeder panelboards inside sign | y

IAET MEETING

TONIGHT BT

2017 NEC
Analysis of

Richardson, TX

THIS RACEWAY CONTAINS
ENERGIZED CONDUCTORS
DISCONNECTING MEANS LOCATION:
Panel LL® Circuit 24-20. Panel LL® located

in Southwest corner Electrical Room A2,

IAEI Sian Company
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600.6(A)(1), Ex. No. 2 Energized Conductors
Warning Label - Disconnect Locations (Signs)

THIS RACEWAY CONTAINS
ENERGIZED CONDUCTORS

DISCONNECTING MEANS LOCATION:

Panel LL® Circuit 24-20. Panel LL® located
in Qouthwest corner Electrical Room A2,

k\IAEI Sign Company Richardson, TX 800-444-121@
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600.33 LED Class 2 Sign Illumination

Systems, Secondary Wiring

» Title changed to “Class 2 Sign lllumination Systems, Secondary
Wiring” and section was expanded to cover all types of Class 2
lighting systems (not just LED lighting systems)

» LED lighting systems have become an increasingly popular light
source over the past decade or so, but LED technology is not

the only Class 2 lighting source

» Previous title and content of 600.33 singularly limited rules for
use of Class 2 to LED systems, thus leaving other light sources
powered by Class 2 sources outside the scope of the section

» 600.33 now references “low-voltage lighting and equipment
connected to a Class 2 power source” without specifying any
particular illumination type such an LED lighting system
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600.33 LED Class 2 Sign Illumination

Systems, Secondary Wiring (cont.)

» Reference to Part Il of Article 725 (Class 2 and Class 3 Circuits)
has been removed and replaced with proper Article 600
references [600.12(C), 600.24, and 600.33(A), (B), (C), and (D)]

» For sizing of Class 2 conductors for secondary wiring of sign
illumination systems, the minimum size conductor is not to be

sized smaller than 18 AWG (rather than 22 AWG)

» Typically, Class 2 conductors referred to in UL product
standards relating to secondary wiring for signs and outline
lighting all refer to 18 AWG as the minimum size
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New Tables Added:

Table 600.33(A)(1) and Table 600.33(A)(2)

» Two new tables added detailing the applications of power
limited cable in signs and outline lighting and companion table
added detailing Class 2 cable substitutions

= Table 600.33(A)(1) Applications of Power Limited Cable in
Signs and Outline Lighting

= Table 600.33(A)(2) Class 2 Cable Substitutions

» Previous language at 600.33(A) gave a reference to Table
725.154 (Applications of Listed Class 2, Class 3, and PLTC
Cables in Buildings) and required that “listed Class 2 cable that
complies with Table 725.154 shall be installed on the load side

of the Class 2 power source”
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New Tables Added: (cont.) ',

Table 600.33(A)(1) and Table 600.33(A)(2)

» Permitted Class 2 cables for electric signs is not readily
identifiable in Table 725.154, making it difficult or impossible
to determine the permitted cable types for Class 2 sign wiring

» Having new tables located in Article 600 avoid the difficulty
and uncertainty of searching a table in Article 725 that does
not incorporate a specific reference to types of power limited

cable for signs

» New Table 600.33(A)(2) provides the necessary information
and directions for ascertaining permitted cable substitutions

» Text revision in 600.33(A) facilitates the use of Class 2
conductors that are acceptable for use in listed electric signs
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Table 600.33(A)(1) Applications of Power
Limited Cable in Signs and Outline Lighting

Location CL2 CL3 CL2R CL3R CL2P CL3P PLTC

Non-concealed spaces Y Y Y Y Y Y X
inside buildings

Concealed spaces inside Y Y Y Y Y Y Y
buildings that are not used
as plenums or risers

Environmental air spaces N N N N Y Y N
plenums- or risers

Wet locations N N N N N N N

Y = Permitted. N = Not Permitted. Reproduction of NEC Table 600.33(A)(1)
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Table 600.33(A)(2) Class 2 Cable Substitutions

Cable Type Permitted Substitutions

CL3P CMP

CL2P CMP, CL3P

CL3R CMP, CL3P, CMR

CL2R CMP, CL3P, CL2P, CMR, CL3R

CI3 CMP, CL3P, CMR, CL3R, CMG, CM, PLTC

Gio CMP, CL3P, CL2P, CMR, CL3R, CL2R, CMG CM, PLTC, CL3
CL3X CMP, CL3P, CMR, CL3R, CMG, CM, PLTC, CL3, CMX

CL2X CMP, CL3P, CL2P, CMR, CL3R, CL2R, CMG, CM, PLTC, CL3,

Cl2, CMX, CL3X

[AEI 2017

Nt

Copyrig
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Reproduction of NEC Table 600.33(A)(2)
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600.34 and 600.2

Photovoltaic (PV) Powered Signs

» A new definition for “Photovoltaic (PV Powered) Sign” was
added to 600.2 and new provisions for PV powered signs were

added at 600.34

» Photovoltaic (PV) Powered Sign. A complete signh powered by
solar energy consisting of all components and subassemblies for
installation either as an off-grid stand-alone, on-grid interactive,

or non-grid interactive system.

» This new definition provides the basis for new 600.34 with field
wiring rules for installation and electrically safe usage
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600.34 and 600.2 &

Photovoltaic (PV) Powered Signs (cont.)

» Sign and PV industry seeing more and more PV powered signs

» New definition provides the basis for new 600.34 with field
wiring rules for installation and electrically safe usage

» Signs powered by PV system require special installation
instructions and new 600.34 will provide these installation
instructions in addition to application rules of Article 690

» PV powered signs are a special application of PV equipment that
is described and covered by UL 48 (Standard for Electric Signs)

» 600.34 harmonizes with Articles 600 and 690 and the end use of
PV powered signs constructed in accordance with UL 48
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605.9(C)

Receptacles at Office Furnishings

» Individual office furnishing or groups of interconnected
individual office furnishings now cannot contain more than
(13) 15-ampere, 125-volt “receptacles”

» Receptacle considered up to two (simplex) receptacles
provided within a single enclosure that are within 0.3 m (1 ft)
of each other or one duplex receptacle

» The term “receptacle outlets” was changed to “receptacles”

» Moves requirement away from defined term of “receptacle
outlet” where “one or more receptacles” can be installed

» New language makes it clear that (26) individual 15-ampere,
125-volt contact points (receptacles) is the maximum number
of receptacles for this application
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605.9(C) Receptacles at Office Furnishings

An individual office furnishing or groups of interconnected individual office
furnishings shall not contain more than (13) 15-ampere, 125-volt receptacles

For purposes of this requirement, a receptacle is considered:
(1) Up to two (simplex) receptacles provided within a single enclosure and

that are within 0.3 m (1 ft) of each other or...

(2) One duplex receptacle
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610.42(B)(3) Brake Coil Taps Deleted -

Cranes and Hoists

» Brake coil taps for cranes or hoists without separate
overcurrent protection has been deleted

» Break coils are passive devices designed to resist changes in
current and store energy in the form of a magnetic field

» Taps to brake coils should follow the same tap rules as every
other installation

» With the advent of variable frequency drives and other
electronic controls, there is typically a longer conductor run
between the control cabinet and the brake coil on most newly-
installed cranes or hoist

» Risk of fire and more severe damage for new applications goes
beyond the original intent of the previous Code language and
warrants elimination of this brake coil provision -
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620.16 SCCR at Elevator Control Panels

» Elevator control panels required to be marked with its short-
circuit current rating (SCCR) and shall not be installed where
the available short-circuit current exceeds its short-circuit

current rating

» Elevator control panels being misapplied in a large number of
applications due to an inadequate SCCR for the equipment

» Elevator control panels are often installed without being
marked with SCCR

» SCCR determined by its listing process or by an “approved
method”

» UL 508A-2013 (Standard for Industrial Control Panels),
Supplement SB, is an example of an approved method
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620.16 SCCR at Elevator Control Panels

Elevator control panels required to be marked with its short-circuit current
rating and shall not be installed where the available short-circuit current
exceeds its short-circuit current rating

Short-circuit current rating to be based on listing of assembly or established

utilizing an approved method (such as UL 508A)
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Article 625

Electric Vehicle Charging System

» Article 625 was reorganized and reformatted with provisions
for wireless power transfer equipment being incorporated into

the article

» Article 625 has experienced extensive growth and change over
the past twenty years since its inception

» Revisions include deletion of requirements pertaining to
polarization and noninterchangeability of EV couplers as this is
a construction feature evaluated as part of product standard

» New provision added at 625.40 calling for each outlet installed
for the purpose of charging electric vehicles to be supplied by
an individual branch circuit with no other outlets (relocation

from previous 210.17) 215
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Article 625

Electric Vehicle Charging System (cont.)

» Equipment connection rules were added and/or revised to
facilitate provisions for a parallel construction format for
portable, stationary, and fixed equipment (see 625.44)

» New Part IV titled, “Wireless Power Transfer Equipment” was
added as well as two new definitions, “Wireless Power
Transfer (WPT)” and “Wireless Power Transfer Equipment
(WPTE)” added at 625.2

» See details concerning wireless power transfer equipment at
specific changes for Part IV of Article 625
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625.2 Definitions —

Electric Vehicle Charging Systems

» Two new definitions added:
= Wireless Power Transfer (WPT)
= Wireless Power Transfer Equipment (WPTE)

» New definitions support the new requirements added at Part IV
of Article 625 titled, “Wireless Power Transfer Equipment”

» These definitions derived from terminology as set forth in a
Society of Automotive Engineers (SAE) standard, SAE 12954

» Wireless EV charging offers the advantage of seamless charging
without having to physically connect the EV to the electrical grid

for ease of customer use
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625.2 Definitions - EV Charging Systems

Wireless Power Transfer (WPT). The transfer of electrical energy from
a power source to an electrical load via electric and magnetic fields or waves

by a contactless inductive means between a primary and a secondary device.

Wireless Power Transfer Equipment (WPTE). Equipment consisting of
a charger power converter and a primary pad. The two devices are either

separate units or contained within one enclosure.
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625.10 Electric Vehicle Coupler

» Provisions for polarization and noninterchangeability of
electric vehicle couplers were deleted

» Design issue addressed by the listing of the product

» Electric Vehicle Coupler. A mating electric vehicle inlet and
electric vehicle connector set.

» Noninterchangeability of EV couplers is likewise associated
with a given configuration and evaluated as part of the
requirements of UL 2251 (Standard for Safety of Plugs,
Receptacles and Couplers for Electric Vehicles)

» Feature associated with a given configuration and does not
lend itself to easy verification or practical enforcement
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Article 625, Part IV - EV Charging System

Wireless Power Transfer Equipment

» A new Part IV of Article 625 titled, “Wireless Power Transfer
Equipment” was added as well as two new definitions, “Wireless
Power Transfer (WPT)” and “Wireless Power Transfer Equipment

(WPTE)” added at 625.2

» Wireless EV charging creates a connection between a
transmitting pad on ground level (such as a garage floor) and a
receiving pad integrated on the bottom of the electric vehicle

» New Part IV of Article 625 consist of two sections:

" 625.101 - requirements for grounding of the non-ferrous
metal primary pad base plate (or listed double-insulation

system)
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= 625.102 - construction requirements
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645.3(B) Other Articles (Plenums) —

Information Technology (IT) Equipment

» Information pertaining to “Other Articles” and sections

applying to wiring and cabling in plenums above an IT
equipment room has been reformatted into a list format with

appropriate titles added at each Code reference

» Title changed from “Plenums” to “Wiring and Cabling in Other
Spaces Used for Environmental Air (Plenums)”

» Correlates with other Code language such as 300.22(C)

» List format improves usability and readability detailing other
articles and sections that can be applied to wiring and cabling
in plenums above an IT equipment room
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645.3(B) Other Articles (Plenums)

Other article and section references applying to wiring and cabling in plenums
above an IT equipment rooms has been reformatted into a list format with
appropriate titles added at each Code reference

The title was changed from “Plenums” to “Wiring and Cabling in Other Spaces
Used for Environmental Air (Plenums)”

Return air Ceiling above an IT equment room




645.5(E) Wiring Under Raised Floors —

IT Equipment Rooms

» Requirements for installing wiring methods and cables under a
raised floor in an IT equipment room revised for clarity

» List format was incorporated for usability
» Previous Table 645.5(E)(6) was deleted (no longer needed)

» New revised text organizes conditions for using the underfloor
area for wiring from an installation requirements standpoint

= 645.5(E)(1) Branch circuit wiring

= 645.5(E)(2) Data, cords, interconnection cables and
grounding conductors

= 645.5(E)(3) Optical fiber cabling
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645.5(E) Wiring Under Raised Floors (ITE Rooms) &}

Requirements for installing wiring methods and cables under a raised floor
in an IT equipment room have been revised into a list format for clarity

il —

Previous Table 645.5(E)(6) —1 | ==L | =
was deleted as it contained = —

conflicting information T — ®

about permitted cable types @ |- —

) ) 2 e —

permitted under a raised o = e ~—

. . ——

floor and is no longer needed —

= S —

—— ]

Information technology | T | ——
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645.18 Surge Protection for Critical

Operations Data Systems (IT Equipment)

» New requirement added for surge protection for critical
operations data systems

» Critical Operations Data System. An information technology
equipment system that requires continuous operation for
reasons of public safety, emergency management, national
security, or business continuity.

» Surge arresters and surge-protective devices (SPD) are
typically the devices installed to achieve the desired surge
protection and ensure reliable electrical power

» New surge protection requirement in Article 645 correlates
with 708.20(D)
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645.18 Surge Protection for
Critical Operations Data Systems

Surge protection is now required to be provided for critical operations data

systems

ik

Surge
arresters

Surge
protective
devices
(SPD)

293




Article 650 Pipe Organs

» Article 650 covering pipe organs was revised for clarity

» Revised by adding 650.2 for three definitions pertaining to
Article 650:

= Electronic Organ
= Pipe Organ
= Sounding Apparatus

» New 650.9 added pertaining to protection against accidental
contact of the sounding apparatus

» Access to the interior of the sounding apparatus should be
limited to qualified personnel
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660.5 Disconnecting Means —

Industrial X-Ray Equipment

» Disconnecting means for industrial-type X-ray equipment
required to be located “within sight” of the X-ray controls and

readily accessible
» Ensures proper location of the disconnecting means

» New exception added where disconnecting means would be
impracticable or introduces additional or increased hazards to
persons or property in industrial installations (with written
safety procedures) where conditions of maintenance and
supervision ensure that only qualified persons service the

equipment
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660.5 Disconnecting Means (X-Ray Equipment) &)

Disconnecting means for industrial-type X-ray equipment required to be
located “within sight” of the X-ray controls and readily accessible

Previous language indicated that the disconnecting means could be placed
anywhere (several rooms away) as long as the disconnecting means was
“readily accessible” regardless of its location

Copyright
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670.6 Surge Protection

for Industrial Machinery

» New requirement added for surge protection of industrial
machinery with safety interlocking circuits

» Study titled, “Data Assessment for Electrical Surge Protective
Devices” showed that 26 percent of the responders had
damage to safety interlocking systems on machines due to

electrical surges

» Safety interlocking systems are in place to protect workers
from serious injuries and death due to interactions with the

machinery

» Protecting workers by protecting the industrial machinery
safety interlocking systems from damage due to surges is a
step forward in electrical safety
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670.6 Surge Protection (Industrial Machinery) &}

Industrial machinery with safety interlock circuits is now required to have
surge protection installed
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680.2 and Part VIll, Article 680 —

Electrically Powered Pool Lift

» New definition for “Electrically Powered Pool Lift” along with a
new Part VIl titled, “Electrically Powered Pool Lifts” was added

to Article 680

» These lifts allow persons with disabilities to have access to public
swimming pools, spas, and hot tubs

» Required components at public aquatic facilities by the
Department of Justice and the Americans with Disabilities Act

(ADA)

> At least two accessible means of entry must be provided for
each public use and common use swimming pool (ADA, Section

15.8.2)
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680.2 Definitions - Electrically Powered Pool Lift

Electrically Powered Pool Lift. An electrically powered lift that provides
accessibility to and from a pool or spa for people with disabilities.
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Art. 680 Part VIII-Electrically Powered Pool Lifts {3}

680.80 General. Electrically powered pool lifts as defined in 680.2 shall
comply with Part VIII of Article 680

680.81 Equipment Approval.
680.82 Protection. (GFCI)
680.83 Bonding.

680.84 Switching Devices.

680.85 Nameplate Marking.

New definition for “Electrically

Powered Pool Lift” was added to
680.2 and a new Part VIII titled,
“Electrically Powered Pool Lifts"

was added to Article 680
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680.2 Definitions: Storable Swimming, Wading, or O

Immersion Pools; or Storable/Portable Spas and Hot Tubs

» Definition clarified with adding the term "constructed on or
above the ground" before storable/portable “nonmetallic,
polymeric or inflatable tubs, spas, or pools regardless of the
dimension”

» Clarifies that storable/portable pool, spa, or hot tub with
nonmetallic, molded polymeric walls or inflatable fabric walls
regardless of dimension is always installed “on or above the

ground”

» Any pool “constructed in the ground or partially in the ground,
and all others capable of holding water in a depth greater than
1.0 m (42 in.)” are considered to be a permanently installed
swimming, wading, immersion, or therapeutic pool
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680.7 Grounding and Bonding Terminals

» New requirements call for grounding and bonding terminals to
be identified for use in wet and corrosive environments and
listed for direct burial applications as well

» Grounding and bonding terminals at pools, spas, hot tubs, etc.
are subjected to severe environmental conditions including

wet and corrosive conditions
» Field-installed grounding and bonding connections installed in

a damp, wet, or corrosive environment will need to be
composed of copper, copper alloy, or stainless steel
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680.7 Grounding and Bonding Terminals

Grounding and bonding terminals shall be identified for use in wet and
corrosive environments

Field-installed grounding and bonding connections in a damp, wet, or
corrosive environment shall be composed of copper, copper alloy, or
stainless steel

Grounding and bonding terminals shall be listed for direct burial use

BONDING
CONNECTOR
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Boandi o
Bondmg Connector
Connecteur de Raccordement
Conector de Enlace.







Previous Table 680.10 (Deleted)

Underground Wiring Burial Depths

» Previous 680.10 (Underground Wiring Location) moved to 680.11
and previous Table 680.10 was deleted

» The minimum burial depth cover requirements around pools will
now be facilitated by Table 300.5

» Underground wiring now permitted to be installed in close
proximity of the pool regardless of its location to the pool and no
consideration needs to be given as to whether this wiring is
“necessary to supply pool equipment” or not

» Revised text will allow service lateral or underground feeder to
be routed within 1.5 m (5 ft) or close proximity to the pool even
though this service or feeder is not “necessary to supply pool
equipment”
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Table 680.10 Minimum Cover Depths (Deleted)

Previous 680.10 (Underground Wiring Location) moved to 680.11 and previous

Table 680.10 Minimum Cover Depths was deleted

Table 680.10
was “kicked out” ."
of the Code |

Table 300.5 burial depth requirements will now apply around swimming pools,

spas, hot tubs, fountains, and similar installations
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680.12 Equipment Rooms and Pits and

680.14 Corrosive Environments

» New requirement for protection against a corrosive
environment for electrical equipment installed in equipment
rooms and pits added at 680.12 and 680.14

» Important to make sure that proper drainage is provided to
prevent water accumulation at the electrical equipment during
normal operation or maintenance

» Electrical equipment should not be installed in areas where the
electrical equipment and metal components are going to be
subject to a corrosive environment without proper corrosion

protection being implemented

316
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680.12 Equipment Rooms and Pits and

680.14 Corrosive Environments (cont.)

» Swimming pool and spa equipment is often subject to
deteriorating chemicals, especially in rooms or pits

» New provisions added at 680.14 identify areas where pool
sanitation chemicals are stored, as well as areas with
circulation pumps, automatic chlorinators, filters, open areas
under decks adjacent to or abutting the pool structure, and
similar locations as being considered to be a corrosive
environment

» Chlorine and other pool chemicals severely deteriorate
electrical connections of conductors, and accelerate rust and
deterioration of metal parts of electrical equipment

317
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680.21(A) Wiring Methods for Motors —

Swimming Pools and Similar Installations

» Restricted wiring methods previously described at 680.21(A)
will now only apply in areas where protection from physical
damage is needed or where protection from environmental
conditions associated with wet, damp, and corrosive
conditions are present

» Where installed in noncorrosive environments (such as in the
interior of a dwelling unit), branch circuits wiring methods for
permanently installed pool pump motors need only comply
with requirements of the NEC Chapter 3 wiring methods

» Distinctions for noncorrosive environments no longer needed
as new text added at 680.21(A)(1) now indicates that “where
installed in noncorrosive environments, branch circuits shall
comply with the general requirements in Chapter 3”
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680.21(A) Wiring Methods (Motors)

Where installed in noncorrosive environments, branch circuits wiring methods
for permanently installed swimming pool pump motors are to comply with the
general requirements of NEC Chapter 3 wiring methods

= 4

Restricted wiring methods will now only .
apply in areas where: Y

(1) protection from physical damage is needed

(2) protection from environmental conditions
associated with wet, damp, and corrosive
conditions are present
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680.22(A)(2) Location of Circulation

and Sanitation System Receptacle

» Receptacles that supply power for pool pump motors or other
loads directly related to the circulation and sanitation system
can now be located not less than 1.83 m (6 ft) from the inside
walls of the pool with the receptacle(s) being of the grounding
type and provided with GFCI protection

» Requirement for the pool pump motor receptacle outlet
needing to consist of a single receptacle configuration was

also eliminated

» Pool pump motor receptacle outlet need not be located 3.0 m
(10 ft) for the inside walls of the pool or be a single receptacle
configuration if convenience receptacle outlet can be located
not less than 1.83 m (6 ft) from the inside walls of the pool and

be of the duplex type configuration
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680.22(A)(2) Circulation and
Sanitation Receptacle - Location
Requirements for the pool pump motor receptacle were revised with single

receptacle requirement removed and minimum distance from the pool of 3.0 m
(10 ft) being reduced to 1.83 m (6 ft)

Receptacle for permanently installed _
pool water pump motor required to be 0m (10 ft)

located at least 1.83 m (6 ft) from the
inside walls of the pool

Receptacles must have GFCI protection
and be of the grounding type

No longer required to be single receptacle
(2017 NEC) or locking type (2014 NEC)

C S
Ji=ny
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680.22(B)(7) Low-Voltage

Gas-Fired Luminaires, Equipment, Etc.

» New provisions added to specifically address low-voltage gas-
fired luminaires, decorative fireplaces, fire pits, and similar

equipment

» With the inclusion of electronic ignitors for these devices, NEC
regulations were need for this type of equipment

» New provisions for low-voltage gas fire equipment needed
with the conversion of gas luminaire technology away from
manual ignition and toward the use of low-voltage electronic

ignitors
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680.22(B)(7) Low-Voltage Gas-Fired Equipment &}

New requirements added for low-voltage gas-fired luminaires, decorative
fireplaces, fire pits, and similar equipment

Listed low-voltage gas-fired luminaires, decorative fireplaces, fire pits, and

similar equipment using low-voltage ignitors with outputs that do not
exceed the low-voltage contact limit shall be permitted to be located less
than 1.5 m (5 ft) from the inside walls of a permanently installed pool 227







680.25 Feeders — Swimming Pools,

Fountains, and Similar Installations

» Previous 680.25(B) for grounding of swimming pool
panelboard feeders was deleted in its entirety as grounding
provisions for swimming pool panelboard feeders have been
incorporated into the revised text at 680.25(A)

» Revised text at 680.25(A) requires restricted wiring methods
only in areas where harsh conditions (physical damage,
environmental conditions, corrosive conditions, etc.) are

present

» Chapter 3 wiring methods are now otherwise permitted

» Probation of aluminum conduit in the pool area where subject
to corrosion was retained
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680.25 Feeder to Swimming Pool Panelboard

Previous 680.25(B) for grounding of swimming pool panelboard feeders was
deleted as grounding provisions for swimming pool panelboard feeders have
been incorporated into the revised text at 680.25(A)

The revised text at 680.25(A) requires restricted wiring methods only in areas
where harsh conditions (physical damage, environmental conditions, corrosive
conditions, etc.) are present

In noncorrosive environments, - Service F 7
Chapter 3 wiring methods permitted |
11 1 3
: Pool e
Filter  Pump haster P
'l L
Feeder
panelboard
\ Requires
T an msulatedL‘ o
: H i copper EGCT §
‘Q------" S S { |
~.---------------------" ‘~ ------- " ~--- 330
Branch circuits Feeder Servic




680.27(B)(1), Ex. and 680.27(B)(2), Ex. &

Electrically Operated Pool Covers

» New exceptions added for pool cover motors that would allow
motors that are rated to not exceed the low-voltage contact
limit to be installed less than 1.5 m (5 ft) from the inside walls
of the pool and omit GFCI protection

» Parent text of 680.27(B)(1) and (B)(2) deals with electrically
operated pool cover motors running at nominal voltage

» New designs in pool cover motors are becoming available that
are powered by swimming pool transformers and operate at
voltages not exceeding the low-voltage contact limit

» Added exceptions fashioned from existing text for low-voltage
underwater luminaires not requiring grounding at 680.22(B)(i

331
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680.28 Gas-Fired Water Heater — Swimming

Pools, Fountains, and Similar Installations

» New provisions added requiring branch circuits serving gas-
fired swimming pool and spa water heaters operating at
voltages above the low-voltage contact limit to be provided
with GFCI protection for personnel

» GFCI protection not required for electric water heaters with
proper grounding provisions [see 680.6(3)] and the listing
installation requirement for the use of “current collectors”

» Current collectors are not present with a gas-fired swimming
pool heater

» 125-volt branch circuit to a gas-fired water heater is
susceptible to loss of current and ground-fault condition as
much as any other piece of electrical equipment
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680.74

Bonding of Hydromassage Bathtubs

» Bonding requirements for hydromassage bathtubs was
reformatted into a list format

» New exception added to exempt bonding of “small conductive
surfaces”

» A list of metallic items located “within 1.5 m (5 ft) of the inside
walls of the tub” were added to the required items required to
be bonded:

= All metal-sheathed cables, metal raceways, metal piping,
and all exposed metal surfaces

= All electrical devices and controls that are not associated
with the hydromassage tub

Copyright © TAEI 2017



680.74 &

Bonding of Hydromassage Bathtubs (cont.)

» Besides the metal parts of electrical equipment associated
with the tub water circulating system, all metal fittings within
or attached to the tub structure that are in contact with the
circulating water are now required to be bonded together

» New exception added to exempt “small conductive surfaces
not likely to become energized” from hydromassage bathtub

bonding requirements:

= |solated air and water jets, supply valve assemblies, and
drain fittings not connected to metallic piping

= Towel bars, mirror frames, and similar nonelectrical
equipment not connected to metal framing

» This “small conductive surfaces” exception is very similar to the
“exception” in the parent text of 680.26(B)(5)
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680.74 Hydromassage Bathtub - Bonding

The following parts shall be bonded together: .

- All metal fittings and all metal parts of (/
electrical equipment that are in contact
with the circulating water

- All metal-sheathed cables, metal raceways,
metal piping, all exposed metal surfaces, and
all electrical devices and controls that are
located within 1.5 m (5 ft) of the inside walls €
of the tub :

Double insulated

AN /\/ pump motor

Bonding requirements for hydromassage bathtubs was reformatted into a
list format

New exception was added to exempt “small conductive surfaces not likely

to become energized” from hydromassage bathtub bonding requirements
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682.15 GFCI Protection at Natural &

and Artificially Made Bodies of Water

» GFCI protection for personnel will now be required for all 15-
and 20-ampere single-phase, 125-volt through 250-volt
receptacles installed outdoors and in or on floating buildings or
structures within the electrical datum plane area

» Previous GFCl requirements applied only to those receptacles
in areas where used for “storage, maintenance, or repair
where portable electric hand tools, electrical diagnostic
equipment, or portable lighting equipment” were to be used

» Eliminate the debate in these areas concerning the use of
portable tools, portable lighting and the like being used or not
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690.2 Definitions:

Functional Grounded PV System

» A new definition for “Functional Grounded PV System” was
added at 690.2 (see definition on additional slide)

» Term used in six different locations throughout Article 690

» New definition needed to clear up confusion over the use of
the terms “functional grounded PV systems,” “reference
grounded PV systems” and “solidly grounded systems”

» Most PV systems are not solidly grounded; however, the
installation requirements are written as if they are

» By clearly delineating “functional grounded PV systems” from
solidly-grounded PV systems, the safety requirements for
installation become much clearer
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690.2 Definitions: &

Functional Grounded PV System (cont.)

» In system grounding, one of the ungrounded circuit (current-
carrying) conductors is bonded (connected) to the equipment
grounding system and also to earth (referred to as reference or
functional grounding in most cases)

» Ungrounded conductor connected to the EGC system and to
earth is known as the “grounded conductor”

» Connection between the grounded conductor and the EGC
system is known as the system bonding jumper

» With a non-isolated inverter, the lack of isolation to the
grounded ac service conductors requires that the dc PV array
be ungrounded for the inverter to work

» While operating, the dc PV array actually becomes referenced-
to ground through the ac output conductors
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690.2 Definition: Functional Grounded PV System { }

Functional Grounded PV System. A PV system that has an electrical
reference to ground that is not solidly grounded.

PV Modules Junction Box DC Disconnect Inverter  Utility Service

— i

ON

OFF |

DC EGC AC GEC—»
Combiner Box Grounding Electrode System —

Informational Note: A functional grounded PV system is often connected to
ground through a fuse, circuit breaker, resistance device, non-isolated grounded
ac circuit, or electronic means that is part of a listed ground-fault protection
system. Conductors in these systems that are normally at ground potential ma
have voltage to ground during fault conditions.
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690.7 Maximum Voltage —

Solar Photovoltaic (PV) Systems

» Maximum voltage requirements for PV systems revised for
clarity

» Revised 690.7 has only three first level subdivisions now:

= (A) Photovoltaic Source and Output Circuits

* [Previous (A) Maximum Photovoltaic System Voltage and
(C) Photovoltaic Source and Output Circuits combined
together into one first level subdivision]

= (B) DC-To-DC Converter Source and Output Circuits
= (C) Bipolar Source and Output Circuits

» Provides for a more logical order
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690.7 Maximum Voltage — ',

Solar Photovoltaic (PV) Systems (cont.)

» Revised requirements of 690.7(A) simplifies the language
related to the three methods used to calculate maximum

voltage

» New recognized method of determining the maximum voltage
for larger PV systems is addressed at 690.7(A)(3) for PV
systems of 100 kW or larger

» This method permits a documented and stamped PV system
design, using an “industry standard method” and provided by
a licensed professional electrical engineer for PV systems with
a generating capacity of 100 kW or greater

» Example of “industry standard method” would be SAND 2004-
3535, Photovoltaic Array Performance Model published by
Sandia National Laboratories
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690.7 Maximum Voltage — ',

Solar Photovoltaic (PV) Systems (cont.)

» Previous 690.7(B) (Direct-Current Utilization Circuits) removed
as it referred to the output of PV modules which is not
applicable for the output of dc-to-dc converters and these
loads that are not under the scope of Article 690

» Previous 690.7(D) (Circuits over 150 Volts to Ground) removed
as it dealt more with the wiring method

» Previous 690.7(E) (Bipolar Source and Output Circuits)
relocated to 690.7(C) and revised to recognize the newly
defined functional grounded PV systems

» Removing the solidly grounded system requirements at
690.7(C) addresses the safety issues that a solidly grounded
array system present
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690.8(A)(1)

PV Source Circuit Currents

» Second option added for calculating the maximum current for
a PV source circuit using an industry standard method
provided by a licensed professional electrical engineer

» This is in addition to the 125 percent method permitted by
previous editions of the Code

» Engineering method would only apply to PV systems with a
generating capacity of 100 kW or greater

» An engineer qualified to design PV systems is capable of
making the necessary calculations to develop accurate
maximum circuit currents of PV source circuits based on the
specifics of an installation location
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690.8(A)(1)

PV Source Circuit Currents (cont.)

» 125 percent calculation method is extremely conservative
and based on PV systems without ground-fault protection and
capable of operating in short circuit conditions indefinitely

» 125 percent calculation method is fine for small systems as a
simple calculation but engineering supervision should be
allowed for larger PV systems to use more accurate, less
conservative calculations

» Computer software is readily available to engineers that can
calculate the actual current generated on PV source circuits
based on all the design parameters of a given location

» Added engineering supervision option allows for engineers to
calculate the maximum current and apply that current to sizing
of PV source circuit conductors
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690.8(A)(1) PV Source Circuit Currents

In addition to the 125 percent method permitted by 690.8(A)(1)(1), a second
option was added for calculating the maximum current for a PV source circuit
using an industry standard method provided by a licensed professional

electrical engineer [690.8(A)(1)(2)]

\g - ) (/

| s/
A\ 1}6 S=

Cannot be less than 70 percent
125 percent method for 2 3-oy 4'%
| _,..: |~ i
N\
/ (X

| : ,
of the value calculated using the 200 vatts/y 6
Applies to PV systems with a generating capacity of 100 kW or greater
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690.11, Exception Arc-Fault Circuit ',

Protection (dc) for PV Systems

» New exception added for PV systems allowing PV AFCI
protection to be omitted for PV output circuits and dc-to-dc
converter output circuits not installed on or in buildings that
are direct buried, installed in metallic raceways, or installed in

enclosed metallic cable trays

» PV source circuits commonly installed in free air, exposed to
environmental hazards and physical damage at the array
structure deserve PV AFCI protection

» New exception does not apply to PV output circuits and dc-to-
dc converter output circuits installed on or in buildings such as
rooftop-mounted PV systems as these systems are deserving of

PV AFCI protection
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690.11, Exception Arc-Fault Circuit ',

Protection (dc) for PV Systems (cont.)

» Terms “dc source circuits” and “dc output circuits” replaced by
“PV system dc circuits,” which includes PV source circuits, dc-
dc converter source circuits, PV output circuits, and dc-dc
converter output circuits

» Previous language implied that the required PV AFCI protection
only applied to PV source and output circuits

» Revision ensures that all dc-dc converter circuits are arc-fault
protected
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690.11 PV (dc) Arc-Fault Protection

PV AFCI protection requirements and 690.11 received extensive revision
and a new exception was added

New exception added for
PV systems allowing PV
output circuits and dc-to-dc
converter output circuits
(not installed on or in
buildings) that are direct
buried, installed in metallic
. raceways, or installed in
enclosed metallic cable
trays to omit PV AFCI
protection

AFCI Combiner, 600 Volt (dc),
12 input circuits with NEMA-4X¢
. fiberglass enclosure
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690.12 Rapid Shutdown

of PV Systems on Buildings

» The requirements for “Rapid Shutdown” for PV systems have
been revised and divided into four sub-sections

» Revision emphases that the primary existence of the rapid
shutdown requirements is to reduced shock hazard for
emergency responders (not intended to provide electrical
isolation for electrical worker safety as addressed by NFPA 70E
and disconnecting means requirements in Part Il of Article 690)

» Revision answers questions regarding the functionality of the PV
rapid shutdown device itself

» Controlled rapid shutdown conductors outside the “array
boundary” must comply with new 690.12(B)(1) [305 mm (1 ft)-
from the array in all directions]



690.12 Rapid Shutdown

of PV Systems on Buildings (cont.)

» Controlled conductors located outside the array boundary to be
limited to not more than 30 volts within 30 seconds of rapid
shutdown initiation (was 10 second initiation in the 2014 NEC)

» Controlled rapid shutdown conductors located inside the array
boundary or not more than 1 m (3 ft) from the point of
penetration of the surface of the building are limited to not more
than 80 volts within 30 seconds of rapid shutdown initiation
(future effective date of January 1, 2019 )

» Rapid shutdown initiator device to be located on the outside of
the building for one- and two-family dwellings
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690.12 Rapid Shutdown of PV Systems

The rapid shutdown requirements for PV systems has been revised to
emphases the primary existence of the rapid shutdown requirements is to
reduced shock hazard for emergency responders and to answer questions
regarding the functionality of the PV rapid shutdown device itself
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Courtesy of ABB Electrification
Products Division (Thomas & Betts)

The structure of 690.12 is now divided into four separate sub-sections titled,

and (D) Equipment

Copyright

690.12(A) Controlled Conductors, (B) Controlled Limits, (C) Initiation Devic
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690.13

PV System Disconnecting Means

» New interrupting rating and type of disconnect requirements
added along with extensive revision to existing requirements

» PV disconnecting means connected to the supply side of a
service disconnecting means must be “listed as suitable for

use as service equipment”

» If a PV system is being directly connected to a servicing utility,
important safety aspect that the first disconnecting means be
“listed and marked as suitable for service equipment”

» Revision removed the “nearest the point of entrance”
language and the accompanying exception

» PV disconnecting means must meet the provisions of 690.12
for rapid shutdown and full compliance with this rule would
satisfy the previous provisions of 690.13(A)
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690.13 &

PV System Disconnecting Means (cont.)

» Previous requirement of no PV disconnecting means located in
bathrooms moved to 690.4(E) as it pertains to both equipment
and disconnecting means

» Marking requirement at 690.13(B) for marking or identifying
of PV disconnecting means has been expanded with marking
requirements moved to one location at 690.13(B)

» “The PV system disconnecting means” revised to “each PV
disconnecting means” to clearly indicate that it is permissible
to have multiple PV systems on a building or structure

» Each such system is permitted to have up to six means of
disconnect as the PV system disconnecting means
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690.13

PV System Disconnecting Means (cont.)

» New 690.13(E) requires PV system disconnecting means to
have an interrupting and voltage ratings sufficient for the
maximum available short-circuit current ratings that are
available at the terminals of the PV system disconnect

» Important safety aspect to any disconnecting means, including
a PV disconnecting means (see 110.9)

» New 690.13(F) added to the PV disconnecting means
provisions detailing three aspects of the PV disconnecting
means including simultaneous disconnection

» dc PV system disconnecting means to be marked for use in PV
systems or be suitable for backfeed operation
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MAXIMUM SYSTEM VOLTAGE: 600 VOLTS
SHORT CIRCUIT CURRENT: @45.96 AMPS
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690.31(C)(1) Wiring Methods Permitted —

Solar Photovoltaic (PV) Systems

» Exception requiring raceways to be used when required by
690.31(A) was removed as long as the wiring remains within
the PV array footprint

» Limits exposed conductors to within the array footprint only

» Permits Type USE-2 conductors to be installed in ungrounded
as well as grounded systems

» Term “listed and labeled” was replaced with “listed and
identified” when describing single-conductor PV wire

» New installation requirement and reference to 338.10(B)(4)(b)
and 334.30 added to 690.31(C)(1) for PV wiring in a PV array
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690.35

Ungrounded PV Systems (Deleted)

» Requirements for an ungrounded photovoltaic (PV) power
system at 690.35 have been deleted as these requirements are
covered elsewhere in Article 690

» Ungrounded systems are now defined as a “functional
grounded PV system”

» No longer a need to distinguish between ungrounded systems
and what is now defined as a functional grounded PV system
(see new definition at 690.2)

» Only distinction needed is between a solidly grounded PV
systems and all other PV systems
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690.35 Ungrounded PV System (Deleted)

Provisions for Ungrounded Photovoltaic (PV) Power System have been
deleted as the issues and topics previously covered at 690.35 are
addressed in other locations within Article 690

Utility
PV Modules 9|_ J-Box  Combiner Service

. M 1

‘ S o, | |_| ® DC Disc  Inverter Oég‘DD
¢ &
i £ AC

‘ PV Modules ;I—' z —oe h .
M |--e-1-t--e-—-1-1-o1~-1~--®--1--| ¢ ocD
Al —1 t1

‘ PV Modules | : DC EGC AC GEC—>»
o - Service

Grounding
Electrode Panelboard

System —

Ungrounded PV System
(now referred to as a Functional Grounded PV System)
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690.41

System Grounding for PV Systems

» Requirements for “System Grounding” of PV systems revised
to properly address the methods by which PV systems are

grounded

» Newly defined term “functional grounded” addressed at
690.41(A)

» Previous text of 690.5 (Ground-Fault Protection) was moved to
690.41(B) to better coincide with grounding requirements

» Ground-fault protection is related to system grounding and the
issues that system grounding address, better to have GFP
grouped with the requirements for system grounding
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690.41 &

System Grounding for PV Systems (cont.)

» While the PV ground fault protection function is often a built-
in feature of an inverter or charge controller, it may also be
built into stand-alone products and other PV system products
like PV combiners and dc/dc converters

» This new text will better support the PV ground fault
protection functionality in equipment other than inverters and

charge controllers
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690.41 System Grounding of PV Systems

The requirements for System Grounding of PV systems was revised to properly
address the methods by which PV systems are grounded (six configurations)

| AL 729K, - .
690.41(A) PV System Grounding 690.41(B) (GFP) Ground-Fault
Configurations Protection

The previous text of 690.5 for ground-fault protection of PV systems was
moved to 690.41(B) to better coincide with grounding requirements
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690.47 Grounding Electrode

System for PV Systems

» Requirements for the installation of grounding electrodes and
grounding electrode conductors for PV systems have been
simplified, while increasing the safety of PV systems

» 690.47(A) now refers to sections or parts of Article 250
without repeating the specific grounding electrode rules

» Further simplified to only require a GEC to be attached to
solidly grounded PV systems

» Safety provisions of former 690.47(B) reworded and moved to
parent text of 690.47(A) while 690.47(B) was deleted

» New ground-mounted PV system will require a new grounding
electrode system (as will a building-mounted system), but only
if that building did not previously have a GE system
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690.47 Grounding Electrode

System for PV Systems (cont.)

» Text for auxiliary electrodes for PV array grounding has been
revised to permit an auxiliary electrode (not require one)

» Auxiliary grounding electrode system helps to minimize the
effects of such things as a lightning strike

» Primary purpose of an auxiliary grounding electrode is to
maintain the frames of the PV array to as close to local earth

voltage potential as possible

» This can also be achieved through a properly installed
equipment grounding conductor back to an established
grounding electrode system for the building or structure
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690.47 Grounding Electrode System

PV Modules Inverter Service

!
o ————
:j< ,
(=) ——

Auxiliary grounding electrode
(permitted) but not required Main service ac system
690.47(B) and 250.54 grounding electrode(s)

The requirements for the installation of a grounding electrode system for

PV systems have been revised and simplified

Code language for auxiliary electrodes-for PV array grounding has been

revised to permit an auxiliary electrode (not to require one)
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690.56(C) Identification of Power

Sources for Buildings with Rapid Shutdown

» Provisions for identifying a PV “Rapid Shutdown System” have
been extensively revised

» Two new figures with illustrated labels have been added to
indicate to first responders that rapid-shutdown is provided

" Figure 690.56(C)(1)(a): Label for PV Systems that Shut Down
the Array and the Conductors Leaving the Array

" Figure 690.56(C)(1)(b): Label for PV Systems that Shut Down
the Conductors Leaving the Array Only

» Detailed roof diagram required in certain situations showing
each different PV system and a “dotted line” around areas that
remain energized after rapid shutdown initiated

Copyright © TAEI 2017
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690.56(C) Identification of Power

Sources for Buildings with Rapid Shutdown (cont.)

» Rapid shutdown switch to have a label located directly on the
rapid shutdown initiator (RSI) or no more than 1 m (3 ft) from
the rapid shutdown switch that includes the words:

RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM
» Anything that is not touch safe should be labeled as energized

» Revisions direct firefighters and first responders to the location
of the RSI switch and it clearly identifies what equipment is still
live after the system has been shut down

» Allows proper precautions to be taken when responding to an
emergency situation on a building or structure involving a PV
system and a rapid shutdown device
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690.56(C) ID of Power Sources
Buildings with Rapid Shutdown

Two different labels are required on buildings depending on what type of rapid
shutdown system is on the building

Systems with multiple rapid shutdown types will be required to have a detailed
directory as simple sign will not be sufficient to clarify the levels of hazard

Plaque or directory required within 1 m (3 ft) of service

Revision requires any building with a rapid-shutdown PV system to have a
plague to indicate to first responders that rapid-shutdown is provided

SOLAR PU SYSTEM EQUIPPED | itV ld4 By py a ddililiggdl
WITH RAPID SHUTDOWN WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH TO THE “OFF”

SWITCH TO THE T POSITION TO
“OFF” POSITION TO SHUTDOWN CONDUCTOR
SHUTDOWN PV SYSTEM OUTSIDE THE ARRAY

AND REDUCE
SHOCK HAZARD CONDUCTOR WITHIN

IN ARRAY ARRAY REMAIN
ENERGIZED IN SUNLIGHT

Figure 690.56(C)(1)(a): Label for Figure 690.56(C)(1)(b): Label for

PV Systems that Shut Down the Array PV Systems that Shut Down the
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and the Conductors Leaving the Array Conductors Leaving the Array Only




Figure 690.56(C)(1)(a): Label for PV Systems
that Shut Down the Array and the Conductors
Leaving the Array

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

“OFF” POSITION TO
SHUTDOWN PV SYSTEM
AND REDUCE
SHOCK HAZARD
IN ARRAY




Figure 690.56(C)(1)(b): Label for PV Systems
that Shut Down the Conductors Leaving the
Array Only

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE “OFF”

POSITION TO
SHUTDOWN CONDUCTORS
OUTSIDE THE ARRAY

CONDUCTOR WITHIN
ARRAY REMAIN
ENERGIZED IN SUNLIGHT




Article 690 Part VIl — Connection to Other

Sources [Solar Photovoltaic (PV) Systems]

» Part VIl of Article 690 was revised and replaced with a
reference to Article 705 where interconnected electric power
production source requirements are found

» Part VIl of Article 690 is now one simple sentence at 690.59
which states “PV systems connected to other sources shall be
installed in accordance with Parts | and Il of Article 705”

» Part | of Article 705 covers “General” requirements for
interconnected electric power production sources while Part Il
of Article 705 concerns requirement for utility-interactive

inverters

378
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Article 690 Part VII Connection to Other Sources @

690.59 Connection to Other Sources. PV systems connected to other
sources shall be installed in accordance with Parts I and II of Article 705.

Part VII of Article 690 was revised and replaced - =\
with a reference to Part I and Part II of Article 705 On-Site
where interconnected electric power production ac Loads
source requirements are located

!
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690.71 Energy Storage Systems —

PV Systems

» Former provisions of 690.71 for installation of PV storage
battery systems have been relocated to Part Il Article 706,
leaving one reference to new Article 706 at 690.71

» New Article 706 titled, “Energy Storage System” has been
introduced to the 2017 NEC

» No need to have identical language in two different articles
» Simpler for 690.71 to refer users of the Code to Article 706

» Storage batteries for PV systems accumulate excess energy
created by the PV system and store it to be used at night or
when there is no other energy input

382
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Article 691 Large-Scale Photovoltaic

(PV) Electric Power Production Facility

» New Article 691 for “Large-Scale Photovoltaic (PV) Electric
Power Production Facility” added to the 2017 NEC

» New article covers the installation of large-scale PV electric
power production facilities operated for the sole purpose of
providing electric supply to the utility transmission or
distribution system with a generating capacity of no less than

5,000 kW

» Typically connected at medium voltages (4.16kV to 34.5kV) or
even transmission voltages (69kV or higher) rather than at
480 volts or lower

» Large-scale PV systems typically connect to grid on the utility
side of the metering system rather than the customer side

384
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Article 691 Large-Scale Photovoltaic g,

(PV) Electric Power Production Facility (cont.)

» These large scale PV systems are typically accessible only to
qualified personnel rather than to the general public

» Unlike smaller scale PV systems, large-scale PV electric power
production facilities are designed and operated similarly to
traditional utility power generating plants

» Unqualified individuals must not access the system for their
own safety and for protection of the system which is crucial to
grid stability

» Access to large-scale PV electric supply stations must be
restricted by a fencing structure to ensure that systems are
adequately protected from the general public

» These large-scale PV systems are difficult if not impossible to
fit under the current scope of Article 690
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695.6(G) Ground-Fault Protection

Not Permitted for Fire Pumps

» Revision occurred to clarify that ground-fault protection of
equipment is not permitted for fire pump power circuit(s)

» Fire pumps are required to have an extra measure of
protection in the event of a fire to allow the fire pump to do its
job and try to extinguish the fire

» Fire pumps and their wiring methods should be sacrificial by
nature

» Previous text indicated that ground-fault protection of
equipment shall not be “permitted” for fire pumps

» Some incorrectly interpreted this rule to mean that providing
GFP for fire pumps was an option rather than a prohibition

389
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695.6(G) Fire Pumps (GFP Prohibited)

Ground-fault protection of equipment shall not be installed in any fire
pump power circuit

Revision changed 695.6(G) from “ground-fault protection of equipment shall

not be permitted for fire pumps” to “ground-fault protection of equipment
shall not be installed in any fire pump power circuit”
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695.15 Surge Protection for Fire Pumps

» A listed surge protection device (SPD) will now be required to
be installed in or on fire pump controllers

» An SPD is necessary to provide protection for the fire pump
controller

» The location and type of SPD is a design issue and will remain
with the designer and/or installer

» These SPDs for fire pump controllers will be required to be
listed devices as already required by former 285.5 (now 285.6)

» Practical and feasible to protect fire pump installations from
damage with a listed SPD
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695.15 Surge Protection (Fire Pumps)

A listed surge protection device (SPD) shall be installed in or on the fire

pump controller

clefo)

Listed SPD

Service equipment

P raat R e s tE oA it e
-

Fire pump controller

Standby source
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Chapter Seven
Special
Conditions



700.2 and 700.25 Branch Circuit

Emergency Lighting Transfer Switch

» New definition for “Branch Circuit Emergency Lighting Transfer
Switch” along with provisions for same at 700.25 has been

added to the 2017 NEC

» Added to allow these devices to transfer emergency lighting
loads supplied by branch circuits rated at not greater than 20
amperes from the normal branch circuit to an emergency branch

circuit

» Accommodates a new class of transfer switching devices
intended for operation of individual branch circuits in an

emergency lighting system

395
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700.2 and 700.25 Branch Circuit

Emergency Lighting Transfer Switch (cont.)

» In some past situations, an automatic load control relay (ALCR)
has been used to transfer emergency lighting loads from the
normal supply to an emergency supply (even though this is a
Code violation of 700.26)

» ALCRs were never intended for use as general purpose transfer
equipment

» ALCRs have not undergone any evaluation as emergency transfer
switches

396
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700.2 and 700.25 Branch Circuit
Emergency Lighting Transfer Switch

Branch Circuit Emergency Lighting Transfer Switch allowed to be used to transfer
emergency lighting loads supplied by branch circuits rated at 20 amperes or less
from the normal branch circuit to an emergency branch circuit

yyy

Non-Emergency Lighting Circuits

Y — Branch Circuit Emergency

< =
y B

Utility , ) Lighting Transfer Switch
Power / ‘/l
Source Normal

' Power

Feed

_

S

Relay 4 "

rane! o Lighting

Circuits for
Emergency
Use

Dimmer ([ :_.
Bank or — T——
— —

Emergency
Input Power

Branch Circuit Emergency Lighting Transfer Switch. A device connected on

the load side of a branch circuit overcurrent protective device that transfers only
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emergency lighting loads from the normal supply to an emergency supply.
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700.2 and 700.25 Branch Circuit
Emergency Lighting Transfer Switch

Branch Circuit Emergency Lighting Transfer Switch allowed to be used to transfer
emergency lighting loads supplied by branch circuits rated at 20 amperes or less
from the normal branch circuit to an emergency branch circuit
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Branch Circuit Emergency Lighting Transfer Switch. A device connected on

the load side of a branch circuit overcurrent protective device that transfers only
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emergency lighting loads from the normal supply to an emergency supply.
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700.3(F) Temporary Source of Power for Maintenance

or Repair of the Alternate Source of Power

» New provisions added providing performance based
requirements for portable or temporary alternate source of
power to be available whenever a single alternate source of
power for emergency system is out of service for maintenance

or repair

» Permanent switching means must be available for the duration
of the maintenance or repair

» New requirement comes with an exception with four conditions

» New Figure 700.3(F) also added to show one possible method to
utilize manual switching from the single alternate source of
power to the portable or temporary alternate source of power

399
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700.3(F) Temporary Source of Power for Maintenance

or Repair of the Alternate Source of Power (cont.)

» Previous requirements called for temporary alternate source to
be available whenever the emergency generator is out of service
for major maintenance or repair

» |t was difficult to determine what would be considered “major”
maintenance or repair

» Oil changes are not generally a major maintenance item, but on
a large generator, this can take several hours to perform
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700.3(F) and Figure 700.3(F)
Temporary Source of Power for Maintenance
or Repair of the Alternate Source of Power

Portable or Temporary Emergency Normal
Power Source Power Source Power Source
f A A

700.3(F) 700.5 \
Switching Means Transfer \
and Interlock Equipment

Reproduction of NEC Figure 700.3(F) Emergency Load




700.5(E) Emergency Systems

Transfer Equipment Documentation

» New requirements added for available short-circuit current
rating (SCCR) documentation and field-marking at emergency
system transfer equipment

» SCCR to be based on the specific overcurrent protective device
type and settings protecting the transfer equipment

» Additional field marking on the exterior of transfer equipment
was deemed necessary as a transfer switch of this nature is
typically marked by the manufacturer with several different
options resulting in numerous SCCR values

» New field marking of the SCCR value based on the specific type
OCPD, ampere rating, and installed settings, which are known
factors by the designer and/or installer
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700.5 Documentation of Transfer Equipment

New requirements added for available short-circuit current rating
documentation and field-marking at emergency system transfer equipment

Emergency
Supply System

2

e

Normal

Equipment

Supply System

: '-:E I\_TranSfer_/ E==

Eergency
Loads

Required to be field marked on the
exterior of the transfer equipment

SCCR based on the specific overcurrent
protective device type and settings
protecting the transfer equipment

" A WARNING |
Maximum Available Fault Current at
Transfer Equipment: 35.4 kA

Voltage: 480

SCCR: 50 kA
Date: Oct 2014
XYZ Electrical Contractors Richardson, TX 800-444-1212
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700.10(A)

Identification — Emergency Systems

» |dentification for emergency circuits has been expanded to
include cables and raceways not associated with boxes or

enclosures

» Example of this could be a metallic cable system “daisy chained”
from emergency luminaire to emergency luminaire without
installing a junction box between luminaires

» This is in addition to boxes and enclosures associated with
emergency system

» New provisions now require exposed emergency circuit or
system cable or raceway systems to be permanently marked as a
component of an emergency circuit or system, at intervals not to
exceed 7.6 m (25 ft) where boxes or enclosures are not
encountered
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700.10(A) &

Identification — Emergency Systems (cont.)

» |dentification method could be as simple as spray painting the
cable or raceway every 7.6 m (25 ft) similar to identification of
independent grid wires specific to support of wiring methods
above a suspended ceiling as required by 300.11(A)(1) and (A)(2)

» Emergency system receptacles now require identification with a
“distinctive color or marking” on the receptacle cover plates or

the receptacle

» The Code is not specific as to the means or method to be used to
accomplish the receptacle “distinctive color or marking”
requirements (red receptacles and covers, etc.)

407
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700.10(A) Identification of Emergency Systems § )

In addition to boxes and enclosures, exposed emergency system cables
and raceway systems not associated with boxes or enclosures required to
be permanently marked to be readily identified as a component of an
emergency circuit or system

(. R
EMERGENCY SYSTEM @ Qh
EMERGENCY EM-1 CB24 PANEL EM-1

EMERGENCY

CIRCUITS
PANEL EM-1

o __2

WY (/]
Receptacles supplied from the emergency system now required to be

identified by a “distinctive color or marking” on the receptacle cover plates
or the receptacle s




700.10(D) Fire Protection

for Emergency System

» Requirements have been added for fire protection of emergency
system feeders for:

= Health care occupancies where persons are not capable of
self-preservation and
= Educational occupancies with more than 300 occupants
» This is in addition to high-rise buildings and those buildings with
large occupancy loads

» Recognizes that schools, learning centers, universities, hospitals,
and nursing homes could qualify and the challenges of safe
evacuation in the event of fire are similar and just as critical

» This revision/addition had a correlation effect at provisions of
700.12 for sources of power equipment to an emergency syste‘
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700.10(D) Fire Protection for Emergency Systems { '

Occupancy areas requiring fire protection requirements for emergency
system feeders was expanded for the 2017 NEC

IAEI 2017

Fire protection provisions for
emergency system feeders required
for the following occupancies:

(1) Assembly occupancies for not
less than 1000 persons

(2) Buildings above 23 m (75 ft) in
height
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(3) Health care occupancies where
persons are not capable of self
preservation

(4) Educational occupancies with
more than 300 occupants
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701.6(D) GFP Sensors for

Legally Required Standby Systems

» New text added to allow a ground-fault sensor to be located at
an alternate location for legally required standby systems with
multiple emergency sources connected to a paralleling bus

» The provisions of 701.6(D) generally calls for ground-fault sensor
signal devices to be located at or ahead of the main system
disconnecting means for the legally required standby source

» A properly installed ground-fault sensor can provide a reliable
and cost effective method for sensing ground faults

» New language dealing with systems with multiple emergency
sources connected to a paralleling bus will help clarify the
requirements for installing the ground fault sensor at an
alternate location
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701.6(D) GFP Sensors for

Legally Required Standby Systems (cont.)

» For multiple emergency sources, ground fault sensing may be
determined by:

= Zero sequence sensing

= Differential relaying of the paralleling bus in conjunction with
residual ground fault sensing device of the feeders or

= Other equivalent means

» Same change occurred at 700.6(D) for Emergency Systems

412
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701.6(D) GFP Sensors

The sensor for ground-fault signal devices is generally required to be located
at, or ahead of, the main system disconnecting means for the legally required
standby source of a legally required standby system

Power Ground-Fault
Indicator Indicator

00 cﬁ‘?\

LOAD

M & = -

Ground-Fault Sensor

Code language was added at 701.6(D) to allow the ground fault sensor to be
located at an alternate location for systems with multiple emergency sources

connected to a paralleling bus
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702.12(C) Power Inlets for Portable Generators

at Optional Standby Systems

» New requirements added for power inlets used with optional
standby generators to ensure that disconnection of the power
inlet does not occur under load

» New language requires optional standby equipment containing
power inlets rated 100 amperes or more for the connection of a
generator source to be listed for the intended use and be
equipped with an interlocked disconnecting means

» Not uncommon to find power inlet boxes serving as gateway
between inside need for electricity and outside supply source

» Disconnecting under load can present a safety hazard if the inlet
is not rated for load break or the “intended use”

414
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702.12(C) Power Inlets for Portable Generators

at Optional Standby Systems (cont.)

» Two new exceptions were added omitting power inlet box from
being listed for the intended use and being an interlocking
disconnecting means:

= First exception pertains to the power inlet device rated as a
disconnecting means itself

= Second exception pertains to supervised industrial
installations where permanent space is identified for the
portable generator to be located within line of sight of the
power inlets

» New language intended to either require the power inlet devices
used with portable outdoor generators be load break rated or be
interlocked with a disconnecting means

415
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Article 705 Part IV Microgrid Systems

(Interconnected Electric Power Production Sources)

» New Part IV added to Article 705 recognizing microgrid systems
as an interconnected electric power production source

» Microgrids are an example of one or more interconnected
electric power production source operating in parallel with a
primary source(s) of electricity

» Microgrid systems are modern, localized, small-scale grids,
contrary to the traditional, centralized electricity grid

» Microgrids are a way to add resiliency against loss of power in
premises wiring systems

» Microgrid systems are sometimes referred to as “intentionally
islanded systems” and “stand-alone systems”

417
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Article 705 Part 1IV. Microgrid Systems

Interconnected Electric Power Production Sources
A new Part IV was added to Article 705 recognizing “Microgrid Systems” as

an interconnected electric power production source
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Microgrid systems, sometimes referred to as “intentionally islanded systems”
and “stand-alone systems” are a way to add resiliency against loss of power i

premises wiring systems

418




Copyright © TAEI 2017

Article 706 Energy Storage Systems

» New Article “Energy Storage Systems” applies to all
permanently installed energy storage systems (ESS) operating at
over 50 volts ac or 60 volts dc

» May be stand-alone or interactive with other electric power
production sources

» An ESS is defined as “one or more components assembled
together capable of storing energy for use at a future time”

» Energy storage involves converting energy from forms that are
difficult to store to more conveniently or economically storable

forms

419



(=

Article 706 Energy Storage Systems (cont.) F

» Energy storage systems (ESS) can consist of the following:

= Batteries, capacitors, and/or kinetic energy devices (e.g.,
flywheels and compressed air)

= ac or dc output for utilization

= |nverters and/or converters to change stored energy into
electrical energy

» Energy storage is the capture of energy produced at one time for
use at a later time

420
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708.10(A)(2) Receptacle Identification for

Critical Operations Power Systems (COPS)

» New requirements call for nonlocking-type, 125-volt, 15- and 20-
ampere receptacles supplied from the COPS to have an
illuminated face or an indicator light to indicate that there is
power to the receptacle

» This is in addition to the existing requirement for a distinctive
color or marking so as to be readily identifiable

» New illuminator or indicator light provision provides for ready
and continuous ability to identify receptacles that are part of the

COPS system

» Alleviate issues arising from remodeling (such as painting) and
original COPS receptacle cover plate not being re-installed
properly on its original COPS receptacle

Copyright © TAEI 2017



708.10(A)(2) Receptacle Identification for

Critical Operations Power Systems (COPS)

» Continued from previous slide

» Essential that COPS receptacles have additional identification by
either an indicator light or an illuminated face so that users of
said receptacles knows they are energized in an emergency
when all other receptacles are not working

» Not uncommon for receptacles from the COPS system to remain
dormant until called upon during an emergency situation

423
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708.10(A)(2) Receptacle Identification (COPS) &} '

In a building in which COPS are present with other types of power systems:

The receptacle cover plates or the receptacles themselves supplied from the
COPS shall have a distinctive color or marking so as to be readily identifiable

CRITICAL OPPS COP-1 CB24

Illuminated face

Indicator light
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i
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£
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Nonlocking-type, 125-volt, 15- and 20-ampere receptacles supplied from the
COPS must have an illuminated face or an indicator light to indicate that ther
is power to the receptacle 2
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Article 710 Stand-Alone Systems

» Requirements of stand-alone systems were brought to one
location and new article for “Stand-Alone Systems” added to
address the operating parameters for electric power production
sources in a stand-alone mode

» New article covers electric power production sources operating
in a stand-alone mode

» Stand-alone power system, sometimes referred to as a remote
area power supply, is an off-the-grid electricity system for
locations not fitted with an electricity distribution system

» Stand-alone power systems will typically include one or more
methods of electricity generation, energy storage, and regulation

426



Article 710 Stand-Alone Systems (cont.)

» While these safety requirements existed in Articles 690, 692 and
694, the requirements for a stand-alone system should apply to
other power sources such as engine generators

» Stand-alone systems are expected to become more prevalent
due to emerging technology in energy storage and local
generation

427
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Article 710 Stand-Alone Systems

A new article for “Stand-Alone Systems” was added to address the operating
parameters for electric power production sources in a stand-alone mode

>
Inverter ~ AC Panelboard

— '_T i

AC Loads

Battery Bank Backup Generator

Stand-alone power systems typically include one or more methods of electricity

generation, energy storage, and regulation
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Article 712

Direct Current Microgrids

» New Article 712 “Direct Current Microgrids” added for power
distribution systems consisting of more than one interconnected

dc power sources, supplying:
= dc-dc converters(s)
= dc loads(s) and/or
" ac loads(s) powered by dc-ac inverters(s)
» A dc microgrid typically not directly connected to an ac primary

source of electricity, but some dc microgrids interconnect via
one or more dc-ac bi-directional converters or dc—ac inverters

» DC microgrids related to direct utilization of power from dc
sources to dc loads such as LED lighting, communications
equipment, computers, variable-speed motor drives, etc.
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Article 712

Direct Current Microgrids (cont.)

» DC microgrids with energy storage offer inherent resilience and
security from failure of primary power sources

» Need for higher efficiency in telecom and data centers has
driven these industries to implement dc microgrids in hundreds
of data centers around the world

» While the basic requirements for wiring methods, overcurrent
protection and grounding are specified in other articles of the
NEC, they do not cover all of the issues involved when dc
multiple sources and dc loads are interconnected

» This is an important first step, and a place-holder for future
requirements in this rapidly developing arena
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Article 712 DC Microgrids

DC Microgrid - A power distribution system consisting of more than one inter-
connected dc power sources, supplying dc-dc converters(s), dc loads(s), and/or
ac loads(s) powered by dc-ac inverters(s).
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725.3(M) Cable Routing Assemblies and

725.3(N) Communication Raceways

» New requirements added to 725.3 for cable routing assemblies
and communications raceways

» Provide guidance in the selection, listing and installation
requirements used for Class 2, Class 3 and PLTC cables

» 725.3(M) provides consistency for cable routing assemblies as
referenced in Table 800.154(c), 800.182, 800.110(C) and 800.113

» 725.3(N) provides consistency for communications raceways
with references to Table 800.154(b), 800.182, 800.113 and
362.24 through 362.56 where requirements applicable to
electrical nonmetallic tubing (ENT) apply

432
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725.3(M) Cable Routing Assemblies
and 725.3(N) Communications Raceways

New provisions were added to 725.3 (Other Articles) for cable routing
assemblies and communications raceways used with Class 2, Class 3 and
PLTC cables

Cable Routing Assembly Communications Raceways

New 725.3(M) and (N) will provide guidance in the selection, listing and
installation requirements for cable routing assemblies and communication

raceways used for Class 2, Class 3 and PLTC cables
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725.135(K), (L), and (M)

Installation of Type CMUC

» Type CMUC undercarpet communication wiring and cables is
now permitted to be installed under modular flooring, and
planks as well as under carpet

» New Code language and Type CMUC applies to one- and two-
family dwellings, multifamily dwellings, and other building

locations

» Type CMUC is often used in areas that are not easily accessible
by traditional cabling methods

» Commercial and retail building owners are rapidly adopting
alternate flooring covering for use in their facilities in addition to
carpet squares, such as modular vinyl planks and tile, laminate

and hard wood
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725.135(K), (L), and (M)

Installation of Type CMUC (cont.)

» Type CMUC wire and cable is similar in nature to Type FCC (flat
conductor cable) addressed at Article 324

» A UL Fact Finding investigation found no additional heating
effects caused by the alternate flooring when tested using Type

FCC cables

» Type FCC cables carry more power than Type CMUC and the
results of the UL fact finding report should be applicable to
Type CMUC

» Same change occurred at 800.113(K), (L) and (M) for the
installation of communication wires, cables and raceways, and

cable routing assemblies

435
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725.135(K), (L), and (M) Type CMUC Cable

Type CMUC undercarpet communication wiring and cables is permitted to
be installed under modular flooring, and planks as well as under carpet

d

‘

Wiring methods for the installation of Class 2, Class 3, and power-limited

tray cables (PLTC) at one- and two-family dwellings, multifamily dwellings,

and other building locations is described at 725.135(K), (L), and (M)

This would include CL2P, CL3P, CL2R, CL3R, CL2, CL3, and PLTC cables as
well as Type CMUC undercarpet communications wires and cables
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725.144 Transmission of Power and Data

(Class 1, Class 2, and Class 3 Remote-Control, Signaling, and Power-Limited Circuits)

» New 725.144 with accompanying Table 725.144 added to
introduce new cable Type “LP” (Limited Power) that provides
the current limitation due to cable bundling

» Other installation considerations added for Power over Ethernet
(PoOE) type cables

» The “-LP” cable designation indicates cable has been evaluated
to carry marked current under reasonable worst-case installation
scenarios without exceeding the temperature rating of the cable

» These new provisions introduce special cable designs developed
that might be used as alternatives to more traditional cables with
less restrictions on cable designs and the installations
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725.144 Transmission of Power and Data (cont.)

(Class 1, Class 2, and Class 3 Remote-Control, Signaling, and Power-Limited Circuits)

» Limited power (LP) cables must be listed as suitable for carrying
power and data circuits up to a specified current limit for each
conductor without exceeding the temperature rating of the
cable [see 725.179(1)]

» Cables must also be marked with the suffix “-LP” with the
ampere limit located immediately following the suffix LP
[example: CL2-LP (1.0A)]

» New 725.144 and accompanying table added based on UL Fact
Finding Report on Power over Local Area Network Type Cables

» No conductor (or cable) should be used in such a manner that its
operating temperature exceeds its rated maximum temperaturn-
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Table 725.144

Table 725.144 Ampacities of Each Conductor in Amperes in 4-Pair Class 2 or Class

3 Data Cables Based on Copper Conductors at an Ambient Temperature of 30°C
(86° F) with All Conductors in All Cables Carrying Current, 60°C (140°F), 75°C
(167°F), and 90°C (194°F) Rated Cables

Number of 4-Pair Cables in a Bundle

AWG 1 2-7 8-19 | 20-37 | 38-61 | 62-91 | 92-192
Temperature | Temperature| Temperature | Temperature| Temperature| Temperature| Temperature
Rating Rating Rating Rating Rating Rating Rating

60°C 75°C 90°C[60°C 75°C 90°C|60°C 75°C 90°C|60°C 75°C 90°C|60°C 75°C 90°C|60°C 75°C 90°C|60°C 75°C 90°C

26 1 l 1/1 1 1(0708 1|05¢06 07,04 05 06/04 05 0.6/ NA NA NA

24 2 2 2(1 14 16(08 1 11|06 0.7 09|05 0.6 0.7/04 05 06|03 04 0.5

23 25 25 25(12 15 17(08 1.1 12|06 0.8 09|05 0.7 0.8/0.5 0.7 08,04 0.5 0.6

22 3 3 3114 18 21| 1 12 14|07 09 1.1|0.6 0.8 0.9(/0.6 0.8 0.9/0.5 0.6 0.7

Note 1: For bundle sizes over 192 cables, or for conductor sizes smaller than 26 AWG, ampacities shall
be permitted to be determined by qualified personnel under engineering supervision.

Note 2: Where only half of the conductors in each cable are carrying current, the values in the table
shall be permitted to be increased by a factor of 1.4.

Informational Note: The conductor sizes in data cables in wide-spread use are typically 22-26 AW
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727.4(5) Ex. to (5)

Uses Permitted for Type ITC-ER Cable

» New exception added for Type ITC-ER cable to allow transition
between cable trays and and utilization equipment or devices for
a distance not to exceed 1.8 m (6 ft) without continuous support
where not subject to physical damage

» Same exception exist for power and control tray cable (Type TC-
ER) at 336.10(7)

» Cable must be mechanically supported where exiting the cable
tray to ensure minimum bending radius is not exceeded

» This will provide consistency between installations practices for
Type ITC-ER and Type TC-ER
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727.4(5), Ex. to (5) Type ITC-ER Cable

Type ITC cable (without a metallic sheath or armor) that complies with the
crush and impact requirements of Type MC cable and is identified for such
use with the marking “"ITC-ER" shall be permitted to be installed exposed

The cable shall be continuously supported and protected against physical
damage using mechanical protection such as dedicated struts, angles, or
channels and secured at intervals not exceeding 1.8 m (6 ft)

\ N

Instrumentation Tray Cable (Type ITC)

A new exception has been added for Type ITC-ER to allow transition
between cable trays and between cable trays and utilization equipment

or devices for a distance not to exceed 1.8 m (6 ft) without continuous
support where not subject to physical damage
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760.176(G) and 760.179(1)

Cable Markings for Fire Alarm Systems

» New marking requirements added for temperature ratings and
conductor size to be marked on the jacket of NPLFA and PLFA
cables when a temperature rating exceeding 60° C (140 F°)

» Fire alarm cables must also be marked with conductor size

» Temperature rating reference of 60°C (140°F) is consistent with
the product standard listing requirements for fire alarm cables

» Temperature rating information important when utilizing “Power
over Ethernet” (PoE) and other technologies where the fire
alarm cable pairs carry data and power

» This can be an issue as far as dissipating generated heat
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760.176(G) and 760.179(l) (cont.)

Cable Markings for Fire Alarm Systems

» Current levels on these fire alarm circuits continues to increase
(in some cases as much as 1 ampere)

» NPLFA and PLFA cables must be marked with the conductor size
to identify specific size of conductors in the cables so that
determination of maximum current for fire alarm circuits can be

properly evaluated

» In order to design, install, and inspect these systems, obtainable,
detailed information concerning fire alarm cables is essential
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760.176(G) and 760.179(I) Cable Marking

Listing and marking requirements for fire alarms circuits are addressed at
760.176 for NPLFA circuits and 760.179 for PLFA circuits respectfully

{

Unshielded Non-Plenum Fire Alarm Cable

New marking requirements were added for fire alarm circuits requiring a
temperature rating to be marked on the jacket of NPLFA and PLFA cables
that have a temperature rating exceeding 60°C (140°F)

The jacket of these cables must now also be marked with the conductor

size as well
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770.44 &

Overhead (Aerial) Optical Fiber Cables

» New requirements added for overhead (aerial) optical fiber
cables that enter a building

» Previous editions of the Code did not contain information
pertaining to optical fiber cables installed overhead to a building

or structure

» New language structured after same language for overhead
(aerial) spans located at 800.44 (Communications Circuits),
820.44 (Community Antenna Television and Radio Distribution
Systems), 830.44 (Network-Powered Broadband Communications
Systems), 840.44 (Premises-Powered Broadband
Communications Systems)
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770.44 (cont.)

Overhead (Aerial) Optical Fiber Cables

» Some of the new selected requirements for overhead (aerial)
optical fiber cables that enter a building are as follows:

= Generally located below electric light or power conductors

= Attachment to cross-arm that carries electric light or power
conductors not permitted

= Climbing space to comply with 225.14(D) [typically 750 mm
(30 in.)]

= Minimum separation of 300 mm (12 in.) at any point in the

span from service drops and sets of overhead service

conductors of 0 to 750 volts

Vertical clearance of not less than 2.5 m (8 ft) from all points
of roofs above which they pass (with exceptions)
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770.48 Optical Fiber Cables

and Raceways Entering Buildings

» Point of entrance for optical fiber cables can now be extended
when enclosed in rigid metal conduit (RMC) or intermediate
metal conduit (IMC)

» Optical fiber cables are generally permitted to be installed in
building spaces where the length of the cable within the
building, measured from its point of entrance, does not exceed
15 m (50 ft) and the cable enters the building from the outside
and is terminated in an enclosure

» New text allows “point of entrance” for optical fiber cable to be
extended anywhere within a building as long as the entering
optical fiber cable is contained in RMC or IMC

» “Point of emergence” becomes the end of said conduit
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770.48 Optical Fiber Cables ',

and Raceways Entering Buildings (cont.)

» New language also added at 770.48(B) to clarify that
nonconductive outside plant optical fiber cables installed in PVC
or EMT cannot be installed in risers, ducts and plenums for
environmental air, and other places used for environmental air

» Provides consistency between requirements of 770.48(A) and (B)

» Same basic change occurred at 800.48 and 820.48

» Title of 770.48 deleted the term “and Raceways” to make Article
770 title consistent with the titles of 800.48 and 820.48
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770.48 Optical Fiber Cables Entering Building

Unlisted conductive and nonconductive outside plant optical fiber cables are generally
permitted to be installed in building spaces where the length of the cable within the
building (measured from its point of entrance) does not exceed 15 m (50 ft) and the
cable enters the building from the outside and is terminated in an enclosure

The point of entrance is now permitted to
be extended from the penetration of the

fl -
“ == '
’..’-_“J . N I _

external wall or floor slab by continuously [T - i |

enclosing the entrance optical fiber cables
in RMC or IMC to the point of emergence

Unlisted nonconductive outside plant

optical fiber cables installed in PVC or EMT

cannot be installed in risers, ducts, or
plenums used for environmental air

Outside plant optical fiber cables

Point of emérgence

N

Point of
entrance




770.49 Metallic Entrance Conduit Grounding &

for Optical Fiber Cables and Raceways

» All metallic conduit (not just RMC and IMC) enclosing optical
fiber entrance cable must be connected by a bonding conductor
or grounding electrode conductor to a grounding electrode

» As previously written this only applied to rigid metal conduit
(RMC) or intermediate metal conduit (IMC)

» Electrical metallic tubing (EMT) should also be grounded and
bonded for electrical safety (see uses permitted)

» Same change occurred at 800.49 for communications circuits,
820.49 for community antenna television and radio distribution
systems, and 830.49 for network-powered broadband
communications systems
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770.49 Metallic Entrance Conduit Grounding

Metallic conduit containing optical fiber entrance cable shall be connected
by a bonding conductor or grounding electrode conductor to a grounding

electrode in accordance with 770.100(B)

‘:-_-:; -,";~

1| The reference to RMC

~ 11 and IMC was removed
-1 | and replaced with
~L4.1 “metallic conduit” as

| | all metallic conduits
| containing optical fiber
|| entrance cables should

| require a bonding
| connection to a
11 | grounding electrode

| (not just RMC and IMC)
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770.100(B)(3)(2) Entrance Cable Bonding and

Grounding of Optical Fiber Cables and Raceways

» Revised language added to clarify that lightning protection
system conductors, (not just air terminal conductors), are not to
be used as part of the grounding electrode conductor or as a
grounding electrode for optical fiber systems or any
communication system in buildings or structures without
intersystem bonding termination or grounding means

» Term “air terminal conductors (lightning-rod conductors)” was
replaced with the broader term “lightning protection system
conductors”

» Items associated with lightning protections should not be used as
a part of the grounding electrode conductor or as a grounding
electrode for optical fiber systems or any communication syste|fy
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770.100(B)(3)(2) Entrance Cable Bonding and g,

Grounding of Optical Fiber Cables and Raceways

» Continued from previous slide

» A lightning protection system is a complete system of rods,
cables and groundings designed to intercept a lightning strike
and divert it safely to ground (the earth), avoiding structural
damage to buildings and other vulnerable objects

» Air terminal conductors are just a part of complete lightning
protection system conductors

» Same change occurred at 800.100(B)(3)(2) for communications
circuits, 820.100(B)(3)(2) for community antenna television and
radio distribution systems, and 830.100(B)(3)(2) for network-
powered broadband communications systems
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810.15 Grounding of

Radio and Television Equipment

» Radio and television antennas required to be grounded unless
they are located within a zone of protection afforded by
surrounding taller structures as determined by “rolling sphere”
theory of lightning protection

» Grounding of masts and metal supporting structures not
required when antenna and its related supporting mast or
structure are within a zone of protection defined by a 46 m (150
ft) radius “rolling sphere” described in NFPA 780-2014, Standard

for the Installation of Lightning Protection Systems

» Where sphere is tangent to earth and resting against a strike
termination device(s), all space in the vertical plane between the
two points of contact and under the sphere is considered to be in
the “rolling sphere” zone of protection
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810.15 Grounding of

Radio and Television Equipment (cont.)

» All possible placements of the rolling sphere shall be considered
when determining zone of protection using rolling sphere model

» Revision will bring the Code up to date with technology
surrounding smaller antennas where they are not likely to be
impacted by transient voltages using the “rolling sphere” model
of lightning protection

» Antennas, when installed in protected areas are highly unlikely
to become energized - no sound reason to require these
protected antennas and mast to be grounded per 810.15 and

310.21

463

Copyright © TAEI 2017



IAEI 2017

Copyright |

810.15 Grounding of Radio and TV Equipment

Masts and metal structures supporting antennas shall be grounded in
accordance with 810.21 unless...

Zone of protection as determined by the “Rolling Sphere” method

the antenna and its related supporting mast or structure are within a zone

of protection defined by a 46 m (150 ft) radius “rolling sphere”
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840.2 Definitions: Optical Network Terminal {ONH

(Premises-Powered Broadband Communications Systems)

» Definition of “Optical Network Terminal (ONT)” was revised to
“Network Terminal”

» This more generic term of “Network Terminal” helps to expand
the coverage of Article 840 to recognize twisted-pair and coaxial
cable in addition to optical fiber based systems

» Types of twisted-pair cable include unshielded twisted-pair
(UTP) and shielded twisted-pair (STP)

» The other transmission medium that was recognized was the
coaxial cable system which can provide a higher transmission
rate than twisted-pair
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840.2 Definitions: Network Terminal

Optical Network Terminal (ON¥F). A device that converts an—epticat
sigiat network-provided signals (optical, electrical, or wireless) into
component signals, including voice, audio, video, data, wireless, optical,
and interactive service-eleetrieat services, and is considered te-be a network

interface—eguipment device on the premises that is connected to a
communications service provider and is powered at the premises.

Revisions occured throughout Article 840 to accommodate twisted pair-
based and coaxial cable-based systems in addition to optical fiber-base

systems for premises-powered broadband communication systems
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840.48 Unlisted Wires and Cables

Entering Buildings (PPBCS)

» Three new first level subdivisions which outline specific
requirements for unlisted optical fiber cables, communication
wires and cables, and coaxial cables were added to 840.48

» Premises-powered broadband communications system (PPBCS)
wires and cables will now be required to comply with:

= 770.48 for unlisted optical fiber cables entering buildings

= 800.48 for unlisted communications wires and unlisted
multipair communications cables entering buildings

= 820.48 for unlisted coaxial cables entering buildings

» Title was changed to “Unlisted Wires and Cables Entering
Buildings” rather than “Unlisted Cables and Raceways Entering
Buildings” as this section deals with wires and cables

Copyright © TAEI 2017
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840.48 Unlisted Wires and Cables

Entering Buildings (PPBCS) (cont.)

» Articles 770, 800, and 820 each have paragraphs that describe
how unlisted communication cables are permitted to be installed
where the length of the cable within the building, measured
from the point of entrance, does not exceed 15 m (50 ft) and the
cable enters the building from the outside

» These same rules will now apply to premises-powered
broadband communications system wires and cables
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840.48 Unlisted Wires
and Cables Entering Buildings

Installations of unlisted premises-powered broadband
communication wires and 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
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840.160 Premises Powering of Communications ',

Equipment over Communications Cables

» New 840.160 (Powering Circuits) added with direction to new
725.144 for power delivery circuits that exceed 60 watts on
communications cables

» New requirements give permission for communication cables to
carry circuits for powering communications equipment

» Where power supplied over a communications cable is greater
than 60 watts, communication cables and the power circuit must
comply with new 725.144 where communications cables are
used in place of Class 2 and Class 3 cables

» A new type of “limited-power” cable has been introduced to
simplify the cable choice and installation considerations

» New “LP” cables are marked Type CMP-LP, Type CMR-LP and
Type CM-LP
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840.160 Powering Circuits

New 840.160 (Powering Circuits) was added under new Part VI (Premises
Powering of Communication Equipment over Communication Cables) with
direction to new 725.144 for power delivery circuits that exceed 60 watts
on communications cables

Ethernet Switch

2 A B B B

Power Over Ethernet
(PoE) Midspan Hub

Wireless LAN Bluetooth  Internet Protoco
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Chapter Nine
Tables



Chapter 9, Notes to Tables, Note 9

» New language added at Note 9 to specify assemblies of single
insulated conductors without an overall covering are not
considered a cable when determining conduit and tubing fill area

» Conduit or tubing fill for the assemblies is to be calculated based
upon the individual conductors

» Note 9 of the notes to the tables of Chapter 9 directs users of the
Code to treat multiconductor cables, optical fiber cables, or
flexible cords of two or more conductors as a single conductor for
calculating percentage conduit or tubing fill area

» |f cable is an elliptical-shaped cable (such as nonmetallic-
sheathed cable), cross-sectional area calculation shall be based on
using the major diameter of the ellipse as a circle diameter =
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Chapter 9, Notes to Tables, Note 9 (cont.)

» Provision for conduit fill for cables is intended to allow the cable
wiring methods in Chapter 3 to be considered as a single entity
when calculating conduit fill

» Industry practice has developed of twisting several single
conductors together and placing the assembly on one reel for
shipping and installation

» This twisting action does not change the essential nature of the
pull or the product or change the conduit fill properties of the
individual conductors (does not make this a cable)

» This new language will provide clarity to this sometimes
misinterpreted cable application

=
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Chapter 9, Notes to Tables, Note 9

A multiconductor cable, optical fiber cable, or flexible cord of two or more
conductors shall be treated as a single conductor for calculating percentage
conduit or tubing fill area

For cables that have elliptical cross sections, the cross-sectional area calculation
shall be based on using the major diameter of the ellipse as a circle diameter

Assemblies of single insulated conductors without an overall covering shall
not be considered a cable when determining conduit or tubing fill area

The conduit or tubing fill for the assemblies shall be calculated based upon
the individual conductors

- ("2 Flectrical Metallic Tubing (EMT)

v_,_.“.dlllll--‘

\ Twisted “assembly” with

(4) individual conductors
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Informative Annex D —

Example D3 Store Building

» Example D3 (Store Building) was revised to remove the “125%”
for continuous loads for calculating the volt-amperes (VA) for the
actual connected lighting loads

» Factoring a continuous connected lighting load at 125% is not
appropriate in the “Calculated Load” section of this example

» No such “125%” factor in the 220.12 provision

» Factoring for continuous loads at 125% is covered in the
“Minimum Size Feeder (or Service) Overcurrent Protection” as

required by 215.3 or 230.90 respectively
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Informative Annex D-Example D3 (Store Building) {}

A store 50 ft by 60 ft, or 3000 ft*, has 30 ft of show window. There are a total of
80 duplex receptacles. The service is 120/240 V, single phase 3-wire service. Actual
connected lighting load is 8500 VA.

Calculated Load (see 220.40)
Noncontinuous Loads

Receptacle Load (see 220.44) 80 receptacles at 180 VA 14,400 VA
10,000 VA at 100% 10,000 VA
14,400 VA — 10,000 VA = 4400 at 50% 2,200 VA

Subtotal 12,200 VA
Continuous Loads

General Lighting* 3000 ft* at 3 VA/ft’ 9,000 VA
Show Window Lighting Load 30 ft at 200 VA/ft [see 220.14(G)] 6,000 VA
Outside Sign Circuit [see 220.14(F)] 1,200 VA

Subtotal 16,200 VA
Subtotal from noncontinuous 12,200 VA

Total noncontinuous loads + continuous loads = 28,400 VA

*In the example, 125%-of the actual connected lighting load (8500 VA %1-25=-16,625-YA)
is less than 125%-of the load from Table 220.12, so the minimum lighting load from Table
220.12 is used in the calculation. Had the actual lighting load been greater than the value
calculated from Table 220.12, 125% of the actual connected lighting load would have beg]| .,
used.




Informative Annex D, Example D7

Sizing of Service Conductors for Dwelling(s)

» Example for “Sizing of Service Conductors for Dwelling(s)”
revised clarifying the use of