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NEC Article 54q The History and Purpose

Dean Hunter | Chief Electrical Inspector
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How does Minnesota assure electrical work 1s safe?

A Licensing is the foundation of the program

A Codes and standards establish the essenti
uniform rules

A Permits/Inspections ensure compliance
with all codes, standards, laws, and r

m DEPARTMENT OF
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Electrical Safety for People
NFPA 70 o

National %
Electrical |
Code : a
2020 i :

and Propert

A The practical safeguarding of persons and property from ha
use of electricity.
A Not intended as a design specification or an instruction manual for untrained
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G MINNESOTA STRAY VOLTAGE GUIDE

3 A Guide Addressing Stray Voltage Concerns

23. Where is the demarcation between the electric utility system and the premises
electrical system?

¢KS b9{/t YR GKS b9/t aKIFENB | 0O2YY2Y
defined as the point of connection between the facilities of the serving utility and the
premises wiring. The location of the service point is typically determined by the
electric utility. The service point location can vary greatly depending on several
different configurations and characteristics of the electrical installation.
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National
Electrical
Code
(NEC)

National

Electrical _
Safety I SErvice - Service |
@rop point Overhead service
o conductors

(NESC)

Service-entrance
conductors

Property Line
I

|< N
|l«— Easement —» Structure

Utility » Customer . |
Responsibility Responsibility
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A little history of the NEC and our state
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The Beginning of the NEC

The first National Electrical Code

was pUbIIShed In 1897 “National Electrical Code”
At their 1894 meeting, th&lational Special Editon
Board of Fire Underwriteraccepted full
sponsorship and undertook the prlntlng Rules And Requirements )
2T UKS 0( wdzZf Sa YR wS 2F 0K
bl GA2Y I .2 NR 2F C| s AUSNHAE
Electric Light, Heat and Power.
al NOK wnz wmepmmz GKS |- ) bl dA?2
Electric Association relinquished control e
over the Electrical Committee to the b e
National Fire Protection Association
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189 /- City of Saint Paul

AOrdinance No. 19186 2 | f G SNJ GA 2y 2NJ OKIy3IS Ay
person who shall willfully violate any of the provisions of this ordinance shall
pe deemed guilty of a misdemeanor and upon conviction shall be fined not
ess than five dollars nor more than twetitye dollars, or shall be imprisoned
for not less than ten days nor more than thirty days.

Passed by the Assembly February 11, 1897
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1899 Required Registration

B
ONAL

In cities and counties with a population of' ;
MHPpZnannn 2N Y2NJI

a1 f f LISNE 2 V & syz’
of installing or repairing wires and  §
devices inside or outside of any

building for the transmission of
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Board of Electricity In The Beginning

A1899 Signed by Governor John Lind on
8, 1899

A1899 No fees were associated with
registration or licensing

A1907- Licenses became renewable

ANo meeting place and no staff until 1928 }
gKSY -aANSE adl¥FF |
available

AAs of 1932. no licenses had been issued 7
Duluth -
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1937- Mandatory Licensing

LAKE

Governor Elmer Benso
made electrical licensing
mandatory statewide
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1951 Legislative Change
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A1951- State inspections beca
YFYRFG2NEX @S
electrical installation in any |
construction, remodeling, 1
replacement, or repair shall b
Inspected by the board

with accepted standards of .

construction for safety to life =S¢ oy SN
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2005 Consolidatiog Department of Labor and Industry

AGov. Tim Pawlenty signed [l 11 LRSS
an executive order on
April 4, 2005, which
transferred a number of
constructiorrcoderelated
organizations to the
Department of Labor and
Industry.

MINNESOTA STATE BUILDING
CODES

WORKER RIGHTS AND
PROTECTIONS

The 2020 Minnesota State
Building Code is in effect. View

Information about paychecks,
: minimum wage, breaks, overtime,
more information. workplace safety and more.




What Is the role of the
Minnesota Department of Labor and IndustBlectrical

Division
Electrical Licensing: Electrical Inspections:
A 2,700+ Electrical Contractors A2022- 138,320 permits were filed

A 1,000+ Technology System Contractors L .
9y >y A2022- 183,493 electrical inspections

A6,000+ Master electrician licenses completed

A 10,000+ Journeyworker Licenses

A 5,000+ Power Limited Technician License

A 15,000+ Registered Unlicensed Individua

www.dli.mn.gov 17



2023 NEC Code AdoptiqriBoard of Electricity

Board Members:
A (1) one member shall be an electrical inspector;

A (2) two members shall be representatives of the electrical suppliers in
rural areas;

A (3) two members shall be master electricians, who shall be contractor ks

A (4) two members shall beurneyworkerelectricians;

A (5) one member shall be a registered consulting electrical engineer;

A (6) two members shall be power limited technicians, who shall be
technology system contractors primarily engaged in the business of
Installing technology circuits or systems; and

A (7) one member shall be a public member as defined by section
214.02.

2/13/2023 www.dli.mn.gov 18



National Electrical Code

2023

2/13/2023

a7

Model Code Development Process
The process of updating the National Electrical Code from one cycle to the next

-

.

Step One

The Public
Input Stage

_\

=

A

-

Step Two
The Public

~

Comment Stage

Outcome- Issuance of the Standard

NFPA 70:
The National Electrical Code

The 2023 NEC

www.dli.mn.gov

B

.

Technical Meeting

Step Three
The NFPA

~

e —

-

Step Four

The Council
Appeal

’1

m
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The Development of the 2023 NEC

Interesting information about this revised document

A There following were submitted to NFPA for this edition of the
Code:

* 4006 Public Inputs

National Electrical Code’

*¢ 1805 First Revisions 2023

* 1956 Public Comments

m1 DEPARTMENT OF
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wanonar - Since the 1978 edition of the NEC, Article 547 has morphed an
9551078 changed to try to keep pace with ever changing technology.
v O €
;ol él}e# . SOlFdzaS F IANRKROdzf GdzN> £ o0dzA f RA Y
200dzLJ yOeée¢sx AUG0 Aa |ftogléa AYLJ:
e YSUK2Ra€ T2 dzyakfthe NECGEpl LdileSsMibdified
or supplemented in Article 547 (NEC 90.3).

The 1978 NEC covered:
Wiring Methods

Boxes, Fitting, and Wiring

Devices

Flexible Connections
Switches, Circuit Breakers, Motar
Controller, and Fuses
Motors
0113/2023 Lighting Fixtures 2




_Code1987  For the 1987 NEC, the Correlating Committee created an Ad Hc
o — 3dz0 O2YYAUUSS G2 [ RRNBaa aa9f S
I . dZAfRAY3IaAaEDP ¢KS OZYYAUUSS AYi
requirements that still exist today.

NATIONAL FIRE PROTECTION ASSOCIATION

A The changes included copper Equipment Grounding Conductors (EGCs) for all circuits

Pa

ACKS AYUNRRdAzOOUAZ2Y 2F GKS UGSN)Y a9ljdza L2 GIS
used to reduce the potential effects of stray voltage and mandated that the conductive
elements be connected to the grounding system.

A In addition, underground installations required EGCs to be insulated or covered coppe

not provided at the distribution point

A There was also aire system requirement added for when an overcurrent device WE[S

m DEPARTMENT OF
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CMR19 1987 NEC Action

Log # 1363
19= 16 = (547-F{bl-(New)}: Accept in Principle

Secretary's Note: It was the action of the
Correlating Committes that this proposal be referred to
CHP & for information.

SUBHITTER: Ad Hoc Subcommittee on Electrical Groumding
of Agricultural Buiddings,. WEC Correlating Cosmibtes
RECOMMENDATION: Add new section to read:

"Concrete Imbédded Elements. Wire mesh or ather
conductive elements where provided in the concrete
floor of animal confinement areas to provide am
eguipatential plane, shall be bonded to the building
grounding electrode system. The bonding conductor
s5hall ke copper, insulated, covered or bare, not
smaller than NMa. 8. The means of bonding to wire mesh
or conguctive elements 5hall be by pressure connectors
ar clamps of brass. coepper. copper Aallay or an egually
substantial approved means.

&n eguipotential plane is an area where a wire mesh
or other conductive elements are imbedded i concrete,
bonded to all adjacent comductive equipment,
Structures, or surfaces amd connected to the electrical
grounding system to prevent a difference in voltage
From developing within the plane.®
SUBSTANTIATION: Livestock freguently come in contact
with electrically powered eguipment or metal structural
components upon which eguipment 15 mounted that i1s
bagnded to the grounding system of the building or
Structure electrical supply system. IF a
neutral-to-earth wolkage is present on the premises due
Lo primary or secondary neutral woltage drop or ground
faults, the T1ivestock due to their physical structure
will make contact directly across the neutral-to-earth
valtage from the point of contact with the equipment or
structure to the earth or other ungrounded metal
structure connected to the earth.

If a wire mesh or other conductive grid is imbedded
in & concrete Floor or platform, and 4F Ehis grid is
bonded to the electrical system grounding bus,
livestock making contack between the concrete Floor aor

I . [l L I

EANEL ACTION: Accept in Principle.

Change "Imbedded™ to “Embedded” in title and
defFinttion,

Include proposed second paragraph as & definition
titled:

“Equipotential Plane: #&n equipotential plane is an
area whére 3 wire mesh or other conductive elements are
embédded in concrete, bonded to all adjacent conductive
equipment, structures, or surfaces and comnected to the
electrical grounding system to prevent a difference in
voltage from developing within the plane.®

Add a Fine print note to read as follows:

(FPN}: IF a wire mesh or other conductive grid is
embedded in a concrete floor or platform, and if this
grid is bonded to the electrical system grounding bus,
Tivestock making contact between the concrete floor or
platform and the equipment or metal structure will be
Tess Tikely to be exposed to a level of voltage that
may alter animal behavior or productivity,

PANEL COHMMENT: Revised to fully implement the
technical subcommittee's intent.

YOTE ON PANEL ACTIQN: Unanimously AFFirmative.



A New language mandated conductive elements (wire mesh)| b
embedded into a concrete floor to form the EP.

A Also added was a requirement for a voltage gradient at
entrances and exits for all new installations

National
Electrical =
Coge'@@ !

-y b Py o

Cow may experence o stray voltage by contacting wltage gradient betwesn
) ) o A front and hing hooves. % ]
Bond Milk Line to Building

Grounding System

To Building
Ground System
—_—
] - In the garth
B x 6, 10 gauge Wire Mesh (- = =[]
(overlap 6 inches) Y e
Bond Waterline
to Tie Stall

#3 Reinforcing Bars
Bonded/Welded to
Wire Mesh

Exposed Means for
Bonding to Service
Entrance Grounding
Electrode Conductor

2/13/2023 Platform and Manger

e T —————

Ground
Bond between the Alley, m DEPARTMENT OF
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A The distribution point disconnect was required during this
code cycle.

A Additional options requiring 3 or 4 wire distribution systems
were introduced, depending on where the overcurrent
protection device was located.

A Initially, required rules for the voltage gradient(s) at entrances and exits
were revised to more permissive language

A Exception for the EP was added for the slatted floor installations
supported by a structure that is part of the EP grounding system.
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