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Disclaimer

Carl Johnson serves on the NFPA 780 Technical Committee, the UL
06 Standard Technical Committee, the IES RP-37 Aviation
Subcommittee and is a AAAE instructor for the Airfield Lighting
Maintenance ACE Program.

The views and opinions expressed in this presentation are Mr.
Johnson’s and shall not be construed as an official position of NFPA,
UL, IES or AAAE and shall not be considered as, nor be relied upon
as, a Formal Interpretation.



Volunteer

My being a part of those organizations does not mean | am any
smarter than you are. It simply means | volunteered. Each of you
have unique experiences that would be valuable to these
organizations. | would like to take this opportunity to encourage and
convince each of you be become involved with the writing and
updating of relevant codes and standards. After all we are the ones
who have to live with and implement these codes and standards In
our daily work. Your input is critical to their success!
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DINOSAURS could not READ.

Thank goodness the THESAURUS survived!



Library of Congress, Washington, D.C.

The KEY is remembering

where to find t;h.e informatlon!

We all need to have a supporting library!



NFPA 70-2023

National Electrical Code

Section 90.2 (A) Practical Safeguarding.

The purpose of this Code is the practical
safeguarding of persons and property from
hazards arising from the use of electricity.
This Code Is not intended as a design
specification or an instruction manual for
untrained persons.

Pl — was open until Sept 7, 2023
PC - Closing Date: August 28, 2024




NFPA 70-2023

ACC &

Training Hub

Airfield Electrical Vaults

The Good, The Bad, and The Ugly

David B. Williams

P.E.. RCDD, LEED AP, ACE,
Airfield Electrical Practice Lead,
Arora Engineers, Inc,

Glenn T. Anderson ACE

Airfield Electrical Development Lead
and Senior Designer,
Arora Engineers, Inc.

August 18, 2022, 1:00-2:30 p.m. EDT
1.5 PDH Credits

Do you recall the
slide where NFPA 70,
Section 700.3(F) was
referenced?



NFPA 70-2023

ASCO SERIES 300 MGDO

LITILITY
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Permanent
Generator

Female Camlocks! Male Carnlucha

(Load Bank Connacion)
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Temporary
Generator

ASCO 7000 SERIES
Bypass swilch

700.3(F)(1)

Connection to the
portable or temporary
alternate source of power
shall not require
modification of the
permanent system wiring



NFPA 70-2023

I e Hors st G |

CHANGES TO 700.3(F)(1)

THE NATIONAL _

ELECTRICAL CODE Connection to the
~ 7R portable or temporary
AR jhami=d alternate source of power
fi‘;fs;f;:.;f‘_’:, e shall not require

modification of the
permanent system wiring

Don’t be a
dinosaur!!




NFPA 70, 2023
110.26

1,000 volts nominal
or less.

110.30

Over 1,000 volts
nominal.




NFPA 70-2023

7/1/2023

NEC adoption varies
across the United States.

2020 NEC* - 27
2017 NEC*® - 12
2014 NEC* -1
2008 NEC* -2

Bowve Bomagi s |}

As of July 1, 2023 four states
had adopted the 2023 NEC.




NFPA 70-2023

ERRATA & Tentative Interim Amendment (TIA) :

Are you signed up to be automatically notified of
errata and TIAS?

Don’t be a
dinosaur!!

\
NFPA

Errata
NFPA 7T0x
National Electrical Code®

2023 Edition

Refevence: 250122(DX2)
Frratx No: 70236

The Nationsd Electrcal Code Pasel £, and the NEC Correlatng Commitice aote e following crrer in $he 2023
- > ‘.Qt

edition of NFPA 708, Mationa! Blectnical Cod
Correct the reference ix aeclion 230 12 DNI) o read 22 Sliows

250,122 Size of Equipment Grounding Conductors,
(A) Gemeral. ...

(1) Moter Clrenlty, .
(2) Instantan cous Trip Clrenit Broaker snd Motor Short Clronit Protecter., 11 e overcurrent device o m

instan tan eous-ang circuit breaker or amotor short-circudt protector, e equipment grosndng condector shall be
sized not wmaller them that grves by 250, 122(A ) aemg the maximum perm @ted nting of & doal clemon! time-
deluy fose selected for bemchecocudt short-corcuit uad greund-Saull peotection = accordasce with

150 52(C N1 M ad-bnsepliondNod,

Issae Date: September 14, 2023

(Notet Foe current nfoemation shout the NFPA Codes und Stundurds, please see wuw odade)
Copymight © 2023 All Rights Rescrved
NATIONAL FIRE PROTECTION ASSOCIATION
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NFPA 70B-2023

Standard for Electrical Equipment
Maintenance
Section 1.1 Scope.

This standard covers the preventive
maintenance of electrical, electronic, and

communications systems and equipment.

Pl — open until Jan 4, 2024

/0B

Standard for
Electrical Equipment Maintenance




A comprehensive approach to electrical safety

MFPA TOB: is the missing piece of the puzzle
- Focus is on preventative maintenance
requirements.

NMEC: National Electrical Code

- Contains installation requirements. MFPA ?DB
Many exceptions and permissions in the T
Code are based on “.. conditions of NEC Mainfenance B e AR .
maintenance and supervision...” Installation of Electrical i !_QLE_{E‘:’_”_"T'-?T_‘?_EE ?_rf_“?ﬁ_'?? _____
- Some maintenance documentation Code Equipment

requirements (i.e. Emergency Systems)

23 Ediliveh |
Code: Enforced / Required Standard: Enforced J’Reqmred

NFPA 70E e ob-2023

Safe work
practices

MFPA 70E: The standard for electrical safety in the workplace.
More than arc flash, shock and PPE
- Covers examination, adjustment, servicing, maintenance and even operation
- Workers must perform a risk assessment
Requires workers to assess the equipment condition from a maintenance perspective

Schnelde;OEtlgslterlr%aNuFlePQ 70B Just Standard: Enforced / Required Life Is On S‘Ch“"ﬂ'ﬂﬁf




NFPA 70B-2023

Will 70B be incorporated into OSHA?

OSHA's General Duty clause requires the 70B
workplace to be free from recognized S
hazards.

A proven method to accomplish the
elimination of hazards is to comply with
consensus standards like 70B and 70E

Schneider Electric NFPA 70B Just got overhauled.



NFPA 70B-2023

SHALL

/0B now contains MANDATORY language.

Several NFPA documents directly or indirectly reference

maintenance requirements and/or NFPA 70B.

>

NFPA 70E Section 110.5(C) requires workers to consider the

maintenance condition,

NFPA 110 Chapter 8 addresses routine maintenance and

operational testing,

NEC Section 110.17 requires servicing and maintenance of
equipment, and the work is to be performed by Qualified Persons.

NEC Section 700.3 addresses servicing and maintenance of

emergency systems.

Schneider Electric NFPA 70B Just got overhauled.



¥ Chapter 9 Maintenance Intervals (1)

Chapter 9 Maintenance Intervals

Cm— L

Table 9.2.2 Maintenance Intervals Standard for
Electrical Equipment Maintenance

Equipment Condition Assessment

Scope of
Product Work Condition 1 Condition 2 Condition 3
Medium-voltage power circuit Wisual inspection 60 months 36 months 12 months S
CRES Cleaning 60 months 36 months 12 months
Lubrication 60 months 36 months 12 months
Mechanical 60 months 36 months 12 months

servicing CI rCU It
Electrical testing 60 months 36 months 12 months B reake r
Molded-case/insulated-case/low-  Visual inspection 60 months 36 months 12 months F req u e n Cy Of

voltage power circuit breakers

Cleaning 60 months 36 months 12 months .
Lubrication 60 months 36 months 12 months M al nte nance
Mechanical 60 months 36 months 12 months R e q u | reme ntS
servicing

Electrical testing 60 months 36 months 12 months

NFPA 70B, 2023.
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NFPA 70E-2024

Standard for Electrical Safety in the
Workplace

<
N
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Section 90.1 Purpose.

The purpose of this standard is to provide a
practical safe working area for employees
relative to the hazards arising from the use
of electricity.

Pl - open until June 4, 2024



NFPA 70E-2024, Article 100 - Definitions

“Electrically Safe Work Condition.  NFPA 3
A state in which an electrical conductor or | 70E 5
circuit part has been disconnected from sondadior 5
energized parts, locked/tagged In e Werkptic

accordance with established standards,
tested for the absence of voltage, and, if
necessary, temporarily grounded for
personnel protection.” [nrea 7ok, 2024]




NFPA 70E-2024

Simple
Lock-Out / Tag-Out

alone will get you killed!

Don’t be a

Dinosaur !!!

1 REMEMBER KIOS, |
FELECTRICITY WILL KILL YOU! |

o




NFPA 70E-2024, Article 100 - Definitions

“Electrically Safe Work Condition.  NFPA 3
A state in which an electrical conductor or | 70E 5
circuit part has been disconnected from sondadior 5
energized parts, locked/tagged In e Werkptic

accordance with established standards,
tested for the absence of voltage, and, if
necessary, temporarily grounded for
personnel protection.” [nrea 7ok, 2024]




110.2 Electrically Safe Work Condition

“Energized electrical conductors and circuit parts
operating at voltages equal to or greater than 50
volts shall be put into an electrically safe work
condition before an employee performs work if any
of the following conditions exist:

<
S
~
=
S
£
3
n

(1) The employee is within the limited approach boundary.

(2) The employee interacts with equipment where
conductors or circuit parts are not exposed but an
Increased likelihood of injury from an exposure to an arc

flash hazard exists.” [NFPA 70E, 2024] Table 130.4(E)(a) AC Voltage
Table 130.4(E)(b) DC Voltage



110.2 Energized Work Is Permitted When:

“Exception No. 1. Normal Operating Condition,

ne equipment properly installed.

ne equipment properly maintained.

ne equipment iIs rated for available fault current.
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-l e

ne equipment is used in accordance with
Instructions included in the listing and labeling and
In accordance with manufacturer’s instructions.

N

The equipment doors are closed and secured,
6. All equipment covers are in place and secured, CHANGE
/. No evidence of impending failure.” (nepa 70k, 2024



Condition

/0E - Normal Operating




/0E - Normal Operating Condition
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CONTROL 29

Failure To Comply Can Result in Death o Injury.
Refer to NFPATOE.




110.2 Energized Work Is Permitted When:

“Exception No. 2: An energized disconnecting
means or isolating element shall be permitted to be
operated to achieve an electrically safe work condition
or to return equipment to service that has been placed
In an electrically safe work condition. The equipment
supplying the disconnecting means or isolating
element shall not be required to be placed in an
electrically safe work condition provided a risk
assessment is performed, and there is no
unacceptable risk identified.” nrpa7oE, 2024

<
S
~
=
S
£
3
n

CHANGE



110.2 Energized Work Is Permitted When:

“Exception No. 3: Energized work shall be
permitted where the employer can demonstrate that
the task to be performed is infeasible in a deenergized
state due to equipment design or operational
limitations.”

[NFPA 70E, 2024]




110.2 Energized Work Is Permitted When:

“Exception No. 4: Energized work shall be
permitted where the employer can demonstrate that
de-energizing introduces additional hazards or
Increased risk.” [INFPA 70E, 2024]
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110.2 Energized Work Is Permitted When:

“Exception No. 5: Energized electrical conductors and
circuit parts that operate at less than 50 volts shall not
be required to be de-energized where the capacity of
the source and any overcurrent protection between
the energy source and the worker are considered and
it Is determined that there will be no increased
exposure to electrical burns or to explosion due to
electric arcs.”
[INFPA 70E, 2024]
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When squirrels come across an especially

spectacular nut, they'll often gather and

stare in amazement... very similar to how
they're looking at you right now.




Electrically Safe Work Condition (ESWC)

“120.6: Process for Establishing and Verifying
an Electrically Safe Work Condition.

Establishing and verifying an electrically safe work
condition shall include all the following steps, which
shall be performed in the order presented, if
feasible:”
INFPA 70E, 2024]
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120.6: Process for Establishing and Verifying
an Electrically Safe Work Condition

. Determine all possible sources of electrical energy to the specific equipment.
Properly interrupt the load current, open the disconnecting device(s) for all sources.
When possible, visually verify that all blades of the disconnects are fully open.

. Release stored electrical energy. ‘
. Release stored mechanical energy.

Apply lockout/tagout devices in accordance with established procedure.

. Three-point test. LIVE — DEAD — LIVE.

N o AW R

8. Place protective grounds if required.

[NFPA 70E, 2024]
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Design & Safety

Confirm your information source.

Use reliable information sources.

* FAA * ANSI
* OSHA * UL
* DOL * NEMA

* NIOSH * |ICAO
* NFPA * |EC

3 pmerican Natiop,,, S

oW Y,
& (7
VQ@@




Don’t be a dinosaur!!
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BASIC LIFE SUPPORT

BLS
Provider

Carl Johnson

has successfully completed the nitive and skills evaluations
in accordance with the curriculum of American Heart Association
Basic Life Support {CPR and AED) Program.

“RENEW ¢

.5 Department of Labor Issue Date Renew By
Occupational Safety and Hoaltn Admstration TRAC23 072025
Training Center Name instructor Name
AN Nﬂn Babcock Health Ecucaton Senvices Sam Stevart
|l ‘-‘~ &l Training Center 1D lnstn'pctov o
Training Course in FLOS254 T
eCard Code
__Construction Safety & Health ) Training Center City, State 7354 15806813
; St Petersburp FL -
Peter R}Cﬁ-66 - - _1/20/2008 Training Center Phone
Traines (Date) Number
| (813) 803538
Training Site Name
Al Care Hea't™ Services
G Ve OF sy B POTEDE, SO IS STTIoYINE SO a1 T OF CO0e o Pur TSR0 SIVCE OF 05 10 wwn Seart o st

© 20 Arvercan Vest Associgton. Al wghes weerved. 20200 ROV

OSHA 30-Hour BLS/CPR







NFPA 110-2022

Standard for Emergency and Standby
Power Systems

1.1 Scope.

This standard contains requirements
covering the performance of emergency
and standby power systems providing an
alternate source of electrical power to
loads in buildings and facilities in the event
that the primary power source fails.

PC — Closed, May 31, 2023 - Second Draft
Stage.

110

Standard for
Emergency and Standby
Power Systems




NFPA 110-2022

L odtbiesifeenadst Bﬁ%dctbriamépéatmtemea{gmw pooeasysiaimand
perform load test at 100% capacity once a yeatr.
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NFPA 350-2022

Guide for Safe Confined Space Entry

and Work

Section 1.2 Purpose.

The purpose of this guide Is to provide safe
work practices for persons working in and
around confined spaces. This guide goes
beyond the minimum requirements that
have been established by regulations and
standards.

Pl — open until Jan 7, 2025



OSHA 1910.146(b)

Confined space means a space that:

(1) Is large enough and so configured that an
employee can bodily enter and perform
assigned work; and

(2) Has limited or restricted means for entry
or exit (for example, tanks, vessels, silos,
storage bins, hoppers, vaults, and pits are
spaces that may have limited means of
entry.); and

(3) Is not designed for continuous employee
occupancy.

OSHA ki

Permit-Required ] [
Confined Sp 1ICeS L

n walls that ¢

You have a right 10 a safe workplace
¥ your hares guestions about workpiace safety and health, call OSMA,
I's confidentiad We can help!

Ocowpational
Sefory and Mealth
Abrramistontions




OSHA 1910.146(b) OSHA

Permit-required confined space (permit space) means a confined
space that has one or more of the following characteristics:

(1) Contains or has a potential to contain a hazardous atmosphere;
(2) Contains a material that has the potential for engulfing an entrant;

(3) Has an internal configuration such that an entrant could be trapped or
asphyxiated by inwardly converging walls or by a floor which slopes
downward and tapers to a smaller cross-section; or

(4) Contains any other recognized serious safety or health hazard.






NFPA 780-2023

Standard for the Installation of
Lightning Protection Systems
Section 1.2 Purpose.

The purpose of this standard shall be to
provide for the safeguarding of persons
and property from hazards arising from

exposure to lightning.

First Draft Report Stage
PC Closing May 30, 2024.

780

Standard for the
Installation of Lightning
Protection Systems
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Little Known Electrical Facts

2016 2017 2018

Nobody believed *
that | had a * X

running compiler ¥
. and nobody would
touch it. They told K ¢
me computers
could only do
arithmetic.”
Grace Hopper

2019

IMMEDIATE RELEASE

from the labs who brought you the transisior

@ Bell Laboratories
A New Theory of Light

wter of ol Loty stor

N'rkn Baﬂm Pecn:;(t g for ABC,
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TESLA AT 78 BARE
NEW DEATH-BEAM

Invention Powerful Enough to
Destroy 10,000 Planes 260
Miles Away, He Asserts.

- .

DEFENSIVE WEAPON ONLY|
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Sclentist, in Interview, Tells
of Apparatus That He Says
Will Kill Without Trace.
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Nikola Teala, father of modern
methods of generation and distribu.
tion of electrical energy, who was
78 years old yesterday, announced

* mnew Invention, or Inventions,
whleh ha smid ha cransldarad tha
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Various sources on worldwideweb.




In the autumn of 1937, Tesla left the Hotel New
Yorker to make his regular commute to the
Cathedral and library. Whilst crossing the
street, he was hit by a taxicab and thrown to
the ground.

The incident severely damaged his back and
broke three of his ribs. The full extent of his
injuries is unknown. Being 81 years old he

s ’;5522 & ‘ ! | neverreally recovered.
BEECC 11110 M 111 (|

Just before he died, Tesla appears to have been
working on some form of teleforce weapon.
The famous so-called "Death Ray."




Nikola Tesla was one of the
greatest inventors and visionaries
of all time.

At the time of his death, the U.S.
Government took possession of all
his belongings and papers to stop
them from falling into enemy

hands.

Born: 10 July 1856 - Smiljan, Austrian Empire (modern-day Croatia)
Died: 7 January 1943 (aged 86) - New York City, U.S.



Upon Tesla’s death the FBI instructed
the Office of Alien Property to
immediately take possession of all
that remained of his property and
possessions.

Because of the apparent nature of
Tesla's work, J. Edgar Hoover, Director
of the FBI, declared it "most secret.”

In the U.S. Government's view,
getting hold of the documents were
vital before any foreign powers,
especially the Soviet Union, could.
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3 3 = S OF ABOUT THO
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ARE WOW UMDER ORDERS OF ALIEN PROFER USTODIAN. [INW WIEW OF FALT TESLA
15 & US WATURALIZED CITIZEM, ALIEM PRJPERTY CUSTODIAN FLLLS THAT ITS
JURISDICTION OVER FROPERTY It’- DoUBTFUL BUT Memmmm FEELS THAT WO CTHER
NGEMCY WILL BC ABLE, TO EET "'t.-: TC THIS PROPERTT FOR AT LEAST TWO BATS
T Fl

ReDAc it At
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Unclassified document from FBI NYC
Director dated Jan 12, 1943.

Yugoslavian Ambassador

Sava N. Kosanovic
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And like any good conspiracy
theory, there are just enough
facts to make it sound true.

It has to be true, after all itwas -
on the internet!!!




Don’t be a Dinosaur !!!



Summary

* Don't be a dinosaur.

« Keep a technical library.

» Seek out knowledgeable people, build your networking group.
« Keep reading and studying.

* Invest your time In a technical committee.

Don’t be a Dinosaur !!!
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