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VILLAGE OF SCHAUMBURG
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Electrical Commission
Monday, August 5, 2024
7:00 PM - Conference Room C

APPROVAL OF MINUTES

1.  Minutes (6/3/24)

NEW BUSINESS

UNFINISHED BUSINESS

CONTINUING ITEMS

1. Continued Discussion of Village Regulations Pertaining to EV Charging Stations
DEFERRALS

COMMENTS FROM THE PUBLIC

ADJOURNMENT

In compliance with the Americans with Disabilities Act and other applicable
Federal and State laws, the meeting will be accessible to individuals with
disabilities. Persons requiring auxiliary aids and/or services should contact the
Village Manager's Office at 847.923.4705, preferably no later than five days
before the meeting.
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CALL TO ORDER

The meeting was called to order by Chairman LaRosa at 7pm.

ROLL CALL

Members Present: Chairman Mike LaRosa, Mark Cavaiani, Tom Lesiewicz,
Jeff Oster and Kevin Revane

Member(s) Absent:

A quorum was present.

Staff Present: Bob Kryder

Building Official

Also Present:

CONSIDERATION OF MINUTES

Mr. Cavaiani made a motion, seconded by Mr. Oster, to accept the 5/6/24 minutes.
All ayes. MOTION CARRIED

CONTINUING ITEM(S)

1)

Discussion Follow-up Regarding Electric Vehicle Charging Act — Informational.

The following noteworthy discussions are in bullet-point format for ease of reading:

K/
°

®
°

Mr. Kryder reminded the members that they need to make a recommendation and provide a reason,
otherwise, the State will mandate us. Once mandated by the State, we cannot alter it. He and Chairman
LaRosa believe that if the State does mandate it, they will likely mandate what Chicago has. Chairman
LaRosa feels they need to take baby steps because wrong decisions can be detrimental.

Mr. Kryder said that neighboring municipalities with whom he has spoken thus far have told him that they
are considering the 20% range for EV capable multi-family.

Chairman LaRosa asked if'it’s correct that as of 5/1/24, submitted drawings for multi-housing developments
are required to be 100% EV capable, per the State. Mr. Kryder said, yes, if the municipality does not issue
a Home Rule. Chairman LaRosa stated that he recommends 40% and that if the Village doesn’t establish
Home Rule, we will be forced to be 100% EV capable, per the State.

Mr. Oster said there is a lot to consider about what EV capable is going to involve. There is power,
infrastructure of power and capabilities of the power. Total EV’s—not the quick, 24-hour plug into a 110
volt that everyone does right now with hybrids. They’re just not affordable yet for everyone to buy a 100%
EV capable.

Chairman LaRosa reminded everyone that EV capable isn’t just putting a pipe in the ground. It means
parking spaces that have the electrical panel capacity in conduit installed during construction to support
future implementation of electric vehicle charging with 208-volt, 240 amp or greater circuit. He feels 20%
- 25% is too minimal, and Mr. Oster agreed. Chairman LaRosa asked if this commission can re-evaluate
within a couple of years if they recommend starting at 40%. Mr. Kryder said it could be re-evaluated at the
next code cycle, which will be 2026. Schaumburg is currently using the 2020 code cycle.
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Chairman LaRosa added that there is a substantial savings if you start with 40% EV capable. If we start at
20%, it could be a panel board. If we go with 40%, it could be a distribution panel, which is larger and has
the capacity for the future.

Mr. Kryder asked if this Commission is going to adopt Article 635 of the 2023 NEC (Electric Power Transfer
System), and Chairman LaRosa said, yes it makes sense.

Mr. Kryder recommended the Commission review Article 750 of the 2023 NEC, and Chairman LaRosa
agreed. Mr. Oster asked what would be the reason that we would want an Energy Management System, and
Chairman LaRosa said if we went with 40% EV capable, we would not need it and it helps keep costs down.

Chairman LaRosa added that if we find that it is not working, we need to ensure that we will be able to
revisit it later. Mr. Oster asked if we can revisit and make changes if we mandate at 40% and the State
mandates 100% later on. Mr. Kryder said, yes and added that this Commission would be wise to keep it at
40% right now and monitor its progression for the next two years. Chairman LaRosa asked if the members
agreed to recommend it for 40% EV capable with adopting Article 625 of the 2023 NEC and Atrticle 750 of
the 2023 NEC, in addition to that. Mr. Oster suggested that we say, “all multi-family units” because there
are 1-4 multi-family units and multi-family units with more than 5. Mr. Kryder said the Village already
mandates the inclusion of EV capability in single family residences.

The members agreed to recommend 40% EV capable for a multi-family development and then revisit it in
two years.

The members determined that they will meet on 8/5 to continue discussing this subject matter. Chairman
LaRosa asked the members to come prepared to have an in-depth discussion about Article 625 and Article
750, located in the 2023 NEC. He added that he would also like to discuss an EV Charger Meter Collar
which he recently learned about at a utility seminar. This product is being advertised as a replacement for
an EV charger panel.

Mr. Cavaiani made a motion, seconded by Mr. Lesiewicz, to adjourn.
All ayes. MOTION CARRIED

ADJOURNMENT

The meeting was adjourned at 8:20pm.

ROBFRT KRYDFR

Bob Kryder, Building Official
I have reviewed the minutes, and they accurately
represent the actions taken by the Electrical Commission

Mary Kirschbaum, Recording Secretary
Electrical Commission
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Continued Discussion of Village Regulations Pertaining to EV Charging Stations
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Presenter: Robert Kryder, Building Official
Lead Department: Community Development

Executive Summary:

At its June 3, 2024 meeting, the commission continued its discussion of the breadth of impact of
Illinois Senate Bill SB0040 (Electric Vehicle Charging Act) in relationship to
comparable communities in the Chicago Suburban areas. The Commission desires to forward
a recommendation to the Planning, Building and Development Committee responding to SB-0040
regarding the percentage of required EV spaces. However, staff recommends the village continue to
evaluate the best approach to the state requirements and not move forward with a recommendation on
a code amendment at this time. There is often benefit to waiting to see how other communities
respond to a State law, and staff is not aware of this requirement having a negative impact on pending
developments.

To aid in the commission’s technical discussion for the Villages response to Senate Bill SB0040,
related NEC Articles 625 (Electric Vehicle Power Transfer System) and Article 750 (Energy
Management Systems) were distributed at the request of Chairperson LaRosa to members of the
commission to clarify the discussion.

Chairperson LaRosa also encouraged commission members to read both articles and to read
any additional material related to EV charging systems in relative to installing this equipment in large,
multi-family developments. He encouraged commission members to contact others in the electrical
trade to inquire how they were addressing these issues and to report to the commission.

Recommended Action:
Exhibits F and G will be discussed.
ATTACHMENTS:
Description Type
n Exhibit F Exhibit

o Exhibit G Exhibit



Exhibit F

NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

Article 625 Electric Vehicle Power
Transfer System

ENHANCED CONTENT Collapse X

The automotive industry has provided consumers with a large variety of electric vehicles (EVs)
and combination electric-fossil fuel, or hybrid, vehicles that have overcome the “range
anxiety” concerns associated with many of the early EVs. EV charging occurs in all
occupancles, including resldential, commercial, retall, and public sites. The National Institute
of Standards and Technology (NIST) projects that many homes and businesses will soon have
EV charging infrastructure included aé a standard part of the premises wiring system.
Legislation in several U.S. states requires new homes to be EV ready, meaning that
Infrastructure needs to be provided to support the installation of electric vehicle supply
equipment (EVSE). Additionally, laws In some states require new public parking areas to be
equipped with a certain number of spaces that have EVSE. ;

Article 625 covers installation safety requirements for charging equipment and for connecting
the chafging {supply) equipment to the EV through either a conductive, inductive, or wireless
power transfer. In addition, ventilation requirements aimed at preventing an ignitible air-
hydrogen mixture are included In the requirements. The fundamental purpose of the NEC to
minimize fire and shock hazards is conveyed through the Article 625 requirements covering
the charger-vehicle interface and the environment that is created by the charging of some
types of batteries. _

Use of the EV as a power source for standby power or as an Interconnected source is also
covered in Article 625. This bidirectional connection Is attractive to consumers who wouid
otherwise be using an engine generator or other alternate source in the event of an
interruption of the normal utility supply.

See also 90.2(C)(6) for the NEC scope statement on connecting electric vehicles to the
premises wiring system.
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System
Part 1. General

A 625.1Scope. 2

This article covers the electrical conductors and equipment connecting an electric vehicle to
premises wiring for the purposes of charging, power export, or bidirectional curzent flow.

Informational Note No. 1: See NFPA 505-2018, Flre Safety Standard for Powered Industrlal Trucks Including Type Deslgnations,
Areas of Use, Conversions, Malntenance, and Operations, for information on fire protection of industrial trucks.

Informational Note No. 2: See UL 2534-2016, Electric Vehicle Supply Equipment, for Information on conductive electric vehicle
supply equipment.

Informational Note No. 3: See UL 2202-2009, Electric Vehlcle Charglng System Equipment, for information on conductive
electric vehicle charging equipment.

Informatlonal Note No. 4: See UL 2750-2020, Outline of Investigation for Wireless Power Transfer Equipment for Electric
Vehicles, for informatlon on wireless power transfer equipment for transferring power to an electric vehicle.

Informational Note No. 5: See NECA 413-2019, Installing and Malntaining Electric Vehicle Supply Equipment (EVSE), for

information on the procedures for Installing and maintaining AC Level 1, AC Level 2, and fast-charging dc electric vehicle
supply equipment (EVSE).

ENHANCED CONTENT Collapse X

Article 625 covers all electrical wiring and equipment installed between the service point and
the automotive-type EV. Automotive-type EVs are emphasized because they are much different
from other commonly used electric vehicles, such as industrial forklifts, hoists, lifts,
transports, golf carts, and airport personnel trams. The charging systems and other exterlor

electrical connections for these off-road vehicles are usually serviced and maintained by
trained mechanics or technicians.

Definitions. Each of the following terms has a definition in Article 100 that is unique to its use
in Article 625:

Charger power converter
Electric vehicle connector

Electrlc vehicle power export equipment

Fastened-in-place
Fixed-in-place
Load management
Output cable to electric vehicle
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

Output cable to primary pad

Personnel protection system (as applied to EVSE)
Portable

Primary pad

Wireless power transfer

Wireless power transfer equipment

625.4 Voltages.

Unless other voitages are specified, the nominal ac system voltages of 120, 120/240, 208Y/120,

240, 480Y/277, 480, 600Y/347, 600, or 1000 volts or dc system input voltages of up to 1000 volts
shall be used to supply equipment covered by this article. Output voltages to the electric vehicle are

not specified.

625.6 Listed.

Electric vehicle power transfer system equipment for the purposes of charging, power export, or
bidirectional current flow shall be listed.

Part Il. Equipment Construction

625.17 Cords and Cables.

(A) Power-Supply Cord.

The cable for cord-connected electric vehicle supply equipment (EVSE) shall comply with all of the
following:
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

(1) Be any of the types specified in 625.17(B){(1) or hard service cord, junior hard service cord, or
portable power cable types in accordance with Table 400.4. Hard service cord, junior hard
service cord, or portable power cable types shall be listed, as applicable, for exposure to oil and
damp and wet locations.

(2) Have an ampacity as specified in Table 400.5(A)(1) or, for 8 AWG and larger, in the
60°C (140°F) columns of Table 400.5(A}2).

{2)  Have an overall length as specified In elther of the following:

a.  When the Interrupting device of the personnel protection system specified in 625.22 is
located within the enclosure of the supply equipment or charging system, the power-
supply cord shall be not more than the length indicated in (i) or (ii):

() For portable equipment in accordance with 625.44(A), the power-supply cord shall
be not more than 300 mm (12 in.) long.

(i)  For fastened-in-place equipment in accordance with 625.44(B), the power-supply
cord shall he not more than 1.8 m (6 ft) long and the equipment shall be installed at
a height that prevents the power-supply cord from contacting the floor when itis
connected to the proper receptacle.

b.  When the interrupting device of the personnel protection system specified in 625.22 is
located at the attachment plug, or within the first 300 mm (12 in.) of the power-supply
cord, the overall cord length shall be not greater than 4.6 m (15 ft).

(B) Output Cable to Electric Vehicles.
The output cable to electric vehicles shall be one of the following:

(1) Listed Type EV, EVJ, EVE, EVIE, EVT, or EVJT flexible cable as specified in Table 400.4

(2)  Anintegral part of listed electric vehicle supply equipment

Informational Note No. 1: See UL 2594-2016, Standard for Electrlc Vehicle Supply Equipment, for information on conductive
electric vehicle supply equipment.

Informational Note No. 2: See UL 2202-2009, Standard for Electric Vehicle (EV) Charging System Equipment, for information

on conductive electric vehicle charging equipment.

(C) Overall Cord and Cable Length.
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

The overall usable length shall not exceed 7.5 m (25 ft) unless equipped with a cable management
system that is part of the listed electric vehicle supply equipment.

(1) Portable Equipment.

For portable EVSE, the cord-exposed usable length shall be measured from the face of the
attachment plug to the face of the electric vehicle connector.

(2) Fastened-in-Place.

Where the EVSE is fastenad-in-place, the usable length of the output cable to the slectric
vehicle shall be measured from the cable exit of the electric vehicle supply equipment to the face
of the electric vehicle connector.

Where the wireless power transfer equipment (WPTE) is fastened-in-place, the output cable to

the primary pad shall be measured from the cable exit of the control box to the cable inlet at the
primary pad.

ENHANCED CONTENT Collapse ¥

The maximum 25-foot cable length takes into account both the power supply cable and
the output cable to the EV. For example, 625.17(A)(3)(b) allows a maximum 15-foot-long
power cord, which limits the length of the output cable to 10 feet. Cable lengths in excess
of 25 feet are permitted where provided with a listed cable management system. This

provides commercial parking areas with flexibility in the number of charging spaces they
can provide.

As illustrated below, wireless power transfer equipment (WPTE) still requires a maximum
25-foot cable length from where the cable exits the control box to where it enters the
primary wireless charging pad.
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

{D) Interconnecting Cabling Systems.

Other cabling systems that are integral parts of listed EVSE and are intended to interconnect pieces
of equipment within an EVSE system using approved installation methods shall be permitted.

625.22 Personnel Protection System.

EVSE shall have a listed system of protection against electric shock of personnel. Where cord-and-
plug-connected equipment is used, the interrupting device of a listed personnel protection system
shall be provided according to 625.17(A). A personnel protection system shall not be required

for EVSE that supplies less than 60 voits dc,

ENHANCED CONTENT Gol'lapsex
The Ilsfed personnel protection system may consist of one or more components that provide
protection against electric shock for different portions of the EV supply equipment circuitry,
which might be operating at frequencies other than 50/80 hertz, at direct-current potentials,
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

and/or voltages above 150 volts to ground. Standard GFCi devices do not provide the range of
protection needed for the various types of charging systems available. For systems operating
above 150 volts to ground, the protective system may include monitoring systems to ensure
that proper grounding is provided and maintalned during charging.

Part lll. Installation

625.40 Electric Vehicle Branch Circuit.

Each outlet installed for the purpose of supplying EVSE greater than 16 amperes or 120 volts shall be
supplied by an individual branch cireuit.

Exceptlon: Branch circuits shall be permitted to feed multiple EVSEs as permitted by 625.42(A) or (B).

625.41 Overcurrent Protection.

Overcurrent protection for feeders and branch circuits supplying EVSE and WPTE, including
bidirectional EVSE and WPTE, shall be sized for continuous duty and shall have a current rating of not
less than 125 percent of the maximum load of the equipment. Where noncontinuous loads are
supplied from the same feeder, the overcurrent device shall have a current rating of not less than the
sum of the noncontinuous loads plus 125 percent of the continuous loads.

625.42 Rating.

The EVSE shall have sufficient rating to supply the load served. Electric vehicle charging loads shall
be considered to be continuous loads for the purposes of this article. Service and feeder shall be
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NFPA LiNK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

sized in accordance with the product ratings, unless the overall rating of the installation can be
limited through controls as permitted by 625.42(A) or (B).

(A) Energy Management System (EMS).

Where an EMS In accordance with 750.30 provides load management of EVSE, the maximum
equipment load on a service and feeder shall be the maximum load permitted by the EMS. The EMS
shall be permitted to be integral to one piece of equipment or integral to a listed system consisting of
more than one piece of equipment. When one or more pieces of equipment are provided with an
integral load management control, the system shall be marked to indicate this control is provided.

(B) EVSE with Adjustable Settings.

EVSE with restricted access to an ampere adjusting means complying with 750.30(C) shall be
permitted. If adjustments have an impact on the rating label, those changes shall be in accordance
with manufacturer’s instructions, and the adjusted rating shall appear on the rating label with
sufficient durabllity to withstand the environment involved. EVSEas referenced shall be permitted to
have ampere ratings that are equal to the adjusted current setting.

ENHANCED CONTENT Collapse 3

Three methods for EV power transfer — referred to as Level 4, Level 2, and DC fast charging,
sometimes called Level 3 — cover the range of power levels anticipated for charging EVs. EV
charging loads are considered to be continuous loads for the purposes of applying 625.42.

s Level 1 allows broad access to charge an EV, often by plugging Inte a grounded 120-volt
electrical receptacle (NEMA 5-15R or 5-20R). Level 1 chargers are commonly a portable
style, likely provided by an EV manufacturer with the vehicle, which means they would need
to be connected to the premises wiring system by one of the means listed in 625.44(A).
Although it is most common for portable chargers to be plugged into a 4120-volt receptacle

outlet, the NEC permits receptacle outlets as large as 50 amperes and 250 volts, single
phase.

» Level 2 is the primary method of EV power transfer at both private and public facilities. It
requires special equipment and connection to an electric power supply dedicated to EV
power transfer. Fastened-in-place and fixed EVSE have ratings of 120/240 volts, 208Y/120
volts, and even 480Y/277 volts in some cases. Equipment can be manufactured In both
single- or three-phase configurations. See 625.41 for sizing overcurrent protective devices
(0CPDs), which are required to have a rating of not less than 125 percent of the maximum
load of the equipment.
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 825 Electric Vehicle Power Transfer System

» DC Fast Charging (DCFC) is the EV equivalent of a commercial gasoline dispensing station.
Initially, DCFC were called Level 3 because they exceeded UL 2594, Standard for Electric
Vehicie Suppiy Equipment, thresholds for Level 2. Although someiimes siili referenced as
Level 3, manufacturers have moved toward referencing this level of EV power transfer as
DCFC. This highspeed, high-power method charges an EV in about the same time It takes to
refuel a conventional vehicle. Because of individual supply requirements and available
source voltages, exact voltage and load specifications for DCFC have not been defined in
the same way that Level 1 and Level 2 have. These power requirements are specified by the
equipment manufacturer, but at present the maximum current is specified as 400 amperes
with 350 kilowatts of continuous power supplied, at a rate that continues to grow.

Connection of electric vehicle supply equipment (EVSE) to an energy management system
{EMS) can preclude the need for a service ot feeder upgrade to an existing electrical
installation. Where an EMS is utilized for EVs, it Is required to be Installed in accordance with
625.42, which provides requirements around the load management of EMS. An EVSE equipped
with restricted access to a means that adjusts the output can be utilized, provided that the
requirements listed in 625.42(B) and 750.30(C) are met. Where utilized, special attention
should be paid to the adjusted ampacity marking requirements, as listed In 625.42(B). Where
the EVSE Is determined to be a continuous load, the adjusted rating should be calculated as

such, and the rating of the circuit conductors and the OCPD must be sized accordingly.

625.43 Disconnecting Means.

For EVSE and WPTE rated more than 60 amperes or more than 150 volts to ground, the disconnecting
means shall be provided and installed in a readily accessible location. If the disconnecting means is
installed remote from the equipment, a plaque shall be installed on the equipment denoting the

location of the disconnecting means. The disconnecting means shall be lockable open in accordance
with 110.25.

625.44 Equipment Connection.
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NFPALINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

EVSE and WPTE shall be connected to the premises wiring system in accordance with one of the
methods in 625.44(A) through (C).

ENHANCED CONTENT Collapse X

Some manufacturers produce 125-volt, single-phase, 15- or 20-ampere portable charging units
for convenience charging. These charging units can be stored in the vehicle. Fastened EVSE
and WPTE rated up to 250 volts and 60 amperes may be cord-and-plug-connected under the
specified conditions. All other EVSE and WPTE must be mounted as fixed-in-place, which
requires using fasteners that require a tool for removal, and permanently (direct) wired.

(A) Portable Equipment.

Portable equipment shall be connected to the premises wiring system by one or more of the following

methods:

(1) Anonlocking, 2-pole, 3-wire grounding-type receptacle outlet rated at 125 volts, single phase,
15 or 20 amperes

(2) A nonlocking, 2-pole, 3-wire grounding-type receptacle outlet rated at 250 volts, single phase,
15 or 20 amperes ’

(3) A nonlocking, 2-pole, 3-wire or 3-pole, 4-wire grounding-type receptacle outlet rated at
250 volts, single phase, 30 or 50 amperes, or 125/250 volts, single-phase, 30, 50, or 60
amperes

(4) A nonlocking, 2-pole, 3-wire grounding-type receptacle outlet rated at 60 volts dc maximum, 15

or 20 amperes

(B) Fastened-in-Place Equipment.

Equipment that is fastened-in-place shall be connected to the premises wiring system by one of the
following methods:

1)

(2)

A nonlocking, 2-pole, 3-wire grounding-type receptacle outlet rated 125 volts or 250 volts,
single phase, up to 50 amperes

A nonlocking, 3-pole, 4-wire grounding-type receptacle outlet rated 250 volts, three phase, up
to 50 amperes
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NFPA LINK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System
(3) A nonlocking, 3-pole, 4-wire grounding-type receptacle outlet rated 125/250 volts, single
phase, 30, 50, or 60 amperes

(4) A nonlocking, 2-pole, 3-wire grounding-type receptacle outlet rated €0 volts dc maximum, 15 or
207amperes

(C) Fixed-in-Place Equipment.
All other EVSE and WPTE shall be permanently wired and fixed-in-place to the supporting surface.

625.46 Loss of Primary Source.

Means shall be provided such that, upon loss of voltage from the utility or other electrical system(s),
energy cannot be back fed through the electric vehicle and the supply equipment to the premises
wiring system unless permitted by 625.48.

625.47 Multiple Feeder or Branch Circuits.

Where equipment is ldentified for the application, more than one feeder or branch circuit shall be
permitted to supply equipment.

ENHANGED CONTENT Collapse X

See 225.30(A)(7) for correlating permission regarding electric vehicle power transfer systems

that are listed, labeled, and identified as being able to be supplied by more than one branch
circuit or feeder.
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625.48 Interactive Equipment.

EVSE or WPTE that incorporates a power export function and that is part of an interactive system that
serves as an optional standby system, an electric power production source, or a bidirectional power
feed shall be listed and marked as suitable for that purpose. When used as an optional standby
system, the requirements of Parts | and Il of Article 702 shall apply; when used as an electric power
production source, the requirements of Parts | and 11 of Article 705 shall apply. EVPE that provides a
receptacle outlet as its point of power export shall be in accordance with 625.60.

Informatlonal Note No. 1: See UL 1744, Inverters, Converters, Controllers and Interconnection System Equipment for Use with
Distributed Energy Resources, for further Information on supply equipment.

Informatlonal Note No. 2: See UL 97441, Bidirectional Electric Vehicle (EV) Charging System Equipment, for vehicle interactive
systems.

Informational Note No. 3: See SAE J3072, Standard for Interconnection Requirements for Onboard, Utility-Interactive Inverter
Systems, for further information.

625.49 Island Mode.

EVPE and bidirectional EVSE that incorporate a power export function shall be permitted to be a part
of an interconnected power system operating in island mode.

625.50 Location.

The EVSE shall be located for direct electrical coupling of the EV connector (conductive or inductive)
to the electric vehicle. Unless specifically listed and marked for the location, the coupling means of

the EVSE shall be stored or located at a height of not less than 450 mm (1.8 in.) above the floor level
for indoor locations or 600 mm (24 in.) above the grade level for outdoor locations. This requirement
does not apply to portable EVSE constructed in accordance with 625.44(A).
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NFPA LiNK® - 2023 NFPA-70 - Chapter 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

625.52 Ventilation.
The ventilation requirement for charging an electric vehicie in an indoor enclosed space shall be
determined by 625.52(A) or (B).

ENHANCED CONTENT . Collapse %

Where the EV charging operation is conducted in outdoor or open locations, the resulting off-
gassing of hydrogen does not pose the same risk of creating an ignitible environment as in
indoor locations. The lighter-than-air hydrogen readily diffuses into the atmosphere. In addition
to driveways and parking lots, structures with adequate natural ventilation — such as carports
and open parking structures —do not require mechanical ventilation. NFPA 88A, Standard for
Parking Structures, provides a quantifiable definition of the term open parking structure.

(A) Ventilation Not Required.

Where electric vehicle storage batteries are used or where the equipment is listed for charging
electrlc vehicles indoors without ventilation, mechanical ventilation shall not be required.

ENHANCED CONTENT Collapse X

Most batteries used in EVs do not emit hydrogen gas in quantities that could cause an
explosion. Preventive measures such as mechanical or passive ventilation are not required,
because the EV batteries and charging systems are designed to prevent or limit the emission
of hydrogen during charging. The Society of Automotive Engineers (SAE) recommended
practice SAE J1718, Measurement of Hydrogen Gas Emission from Battery-Powered Passenger
Cars and Light Trucks During Battery Charging, can be used to assess suitability for indoor
charging. This recommended practice includes procedures for tests during normal charging
operations and potential eguipment failure modes.
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NFPA LINK® - 2023 NFPA-70 - Chapler 6 Special Equipment - Article 625 Electric Vehicle Power Transfer System

(B) Ventilation Required.

Where the equipment is listed for charging electric vehicles that require ventilation for indoor
charging, mechanical ventilation, such as a fan, shall be provided. The ventilation shall include both
supply and exhaust equipment and shall be permanently installed and located to intake from, and
vent directly to, the outdoors. Positive-pressure ventilation systems shall be permitted only in vehicle
charging buildings or areas that have been specifically designed and approved for that application.
Mechanical ventilation requirements shall be determined by one of the methods specified

in 625.52(B)(1) through (B)}(4).

(1) Table Values.

625.52(B)1){2) for each of the total number of electric vehicles that can be charged at one time.

R R R B R A T B B e S e e S SIS Un BTy sy ——

Branch- -
Circult Ampere Rating 208V .
1  os a TR o - ‘
20 0.6 1.4 24
30 0.9 21 : 3.6 :
40 1.2 2.8 48

50 1.5 3.5 6.1

60 1.8 4.2 7.3

100 2.9 7.0 12

150 = - -

200 - . _

250 - o _

300 - - -

350 - ~
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fa Al

Table 625.52(B){1)}(2) Minimum Ventilation Required in Cubic Feet per Mi

Single Phase
Branch- DC
Circuit Ampere Rating 2 50V 120V 208V

) i5 15.4 37 64
20 20.4 49 85

30 30.8 74 i28

40 41.3 99 171

50 51.3 123 214

60 61.7 148 256

100 1025 246 427
150 - - -—
200 - e -
250 - - —
300 - = L
350 - - -

(2) Cther Values.

For supply voltages and currents other than specified in Table 625.52(B)(1){1) or Table 625.52(B)
{1}2), the minimum ventilation requirements shall be calculated by means of the following
general formulas, as applicable:

(1) single-phase ac or dc:
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Ventilationgjngje-phase ac or dc in cubic meters per minute (m3/min) =
[625.52(B)(2)al
(volts)(amperes)
1718

Ventilationgingle-phase ac or de in cubic feet per minute (cfm) =
: [625.52(B)(2)b]
(vol ts)(amperes)
48.7

(2) Three-phase ac:
Ventilationg.ppase in cubic meters per minute (m3/min) =
[625.52(B)(2)c]
1.732(volts)(amperes)
1718

Ventilationg ypage In cublc feet per minute (cfm) =

(625.52(B)(2)d]
1.782(volts)(amperes)
48.7

(3) Engineered Systems.

For an equipment ventilation system designed by a person qualified to perform such calculations
as an integral part of a building’s total ventilation system, the minimum ventilation requirements

shall be permitted to be determined in accordance with calculations specified In the engineering
study.

(4) Supply Circuits.

The supply circuit to the mechanical ventilation equipment shall be electrically interlocked with
the equipment and shall remain energized during the entire electric vehicle charging cycle.
Equipment receptacles rated at 125 volts, single phase, 15 and 20 amperes shall be switched
and the mechanical ventilation system shall be electrically interlocked through the switch supply
power to the receptacle. Equipment supplied from less than 50 volts dc shall be switched and
the mechanical ventilation system shall be electrically interiocked through the switch supply
power to the equipment.
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ENHANCED CONTENT ) Collapss X

The sufficient diffusion and dilution of hydrogen gas from gas-emitting batterles prevent a
hazardous condition. During the charging process, certain batteries used in some EVs
emit hydrogen gas, which is colorless, odorless, tasteless, nontoxic, and flammable. At
atmospheric pressure, the flammable range for hydrogen is 4 to 75 percent by volume in
air.

NFPA 69, Standard ori Explosion Prevention Systems, establishes requirements to ensure
safety with flammable mixtures. Section 8.3 o‘f NFPA 69 specifies that combustible gas
concentrations be restricted to 25 percent of the lower flammable limit to provide a safety
margin for personnel. Safety is accomplished by keeping the concentration of hydrogen
below 25 percent of the lower flammability limit. That Is 1 percent (25 percent x 4 percent
= 1 percent) hydrogen by volume In air, or below 10,000 parts per million (ppm) hydrogen.
A ventilation system for a typical residential-type garage includes both supply and
mechanical exhaust equipment and is permanently installed. The system brings outdoor
air into the space, circulates the air through the space, and exhausts the air directly to the
outdoors. Typically, the equipment includes a passive vent for Intake on one side of the
enclosed space and an exhaust fan vented to the outside on the other side.

In enclosed commercial garages and other structures, additional ventilation is not
required if the exhaust, as required by the building code for carbon monoxide or other
purposes, is greater than the quantity listed in the table. Other engineered EV ventilation
systems are allowed as part of the building ventilation system.

The ventilation system and the charging system must be interlocked to prevent charging if
the ventilation is not operating. This charging arrangement can be used with EVs

equipped with a self-contained charging system in which activation of the charging
system does not depend on a signal from the EV. A manually operated switch controls the
receptacle used to supply the vehicle charging system, and it Is also Iinterlocked with the
power supply to the ventilation fan. This arrangement ensures that the ventilation fan is
operating whenever the vehicle charging receptacle Is energized.
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A 625.54 Ground-Fault Circuit-Interrupter Protection for Personnel.

All receptacles installed for the connection of electric vehicle charging shall have ground-fault
circuit-interrupter protection for personnel.

ENHANCED CONTENT Collapse X

Portable and fastened-in-place EVSE and WPTE that are permitted to be cord-and plug-
connected must be supplied through a GFCl-protected receptacle. This includes all the single-
and three-phase receptacle configurations specified in 625.44(A) and (B). The outlet supplying
direct-connected EVSE is not required to be GFCI protected, unless specified in the
manufacturer’s Instructions.

625.56 Receptacle Enclosures.

All receptacles installed in a wet location for electric vehicle charging shall have an enclosure that is
‘weatherproof with the attachment plug cap inserted or removed. An outlet box hood installed for this
purpose shall be listed and shall be identified as extra duty. Other listed products, enclosures, or
assemblies providing weatherproof protection that do not utilize an outlet box hood shall not be
required to be marked extra duty.

625.60 AC Receptacle Outlets Used for EVPE.

AC receptacles installed in electric vehicles and intended to allow for connection of off-board
utilization equipment shall comply with 625.60(A) through (D).

ENHANCED CONTENT . Cullap-sox
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625.101 Grounding.

The primary pad base plate shall be of a nonferrous metal and shall be connected to the circuit
equipment grounding conductor unless the llstgd WPTE employs a double-insulation system. The base
plate shall be sized to match the size of the primary pad enclosure,

625.102 Installation.

(A) General.

The control pad, if included in the WPTE configuration, shall comply with 625.102(B). The primary pad
shall comply with 825.102(C).

(B) Control Box.

The control box enclosure shall be suitable for the environment and shall be mounted at a height not
less than 450 mm (18 in.) above the floor level for indoor locations of 600 mm (24 in.) above grade
level for outdoor locations. The control box shall be mounted in one of the following forms:

(1)  Pedestal
{2)  wall or pole

(3) Building or structure

(4) Raised concrete pad

(C) Primary Pad.

The primary pad shall be installed secured to the surface or embedded in the surface of the floor with
its top flush with the surface or below the surface, all per manufacturer’s instructions and the
following:

(1) I the primary pad is located in an area requiring snow removal, it shall not be located on or
above the surface.

Exception: Where installed on private property where snow removal Is done manually, the primary pad shall be
permitted to be installed on or above the surface.
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EVs equipped with a receptacle(s) for the purposes of exporting power to supply utilization
equipment must follow similar safety requirements as required by the NEC for other sources,
such as portable generators. Product certlfication, receptacle configuration limitations,
overcurrent protection, and ground-fault circuit-interrupter protection for personnel are
features required for receptacles that will be used to suppiy portable utilization equipment or
to supply power to a premises as a standby (alternate) or stand-alone power source. The
requirements for power export receptacles, like similar safety features required by
Article 445 for portable generators, provide a safe Interface for users of these electrlc vehicle
power export equipment (EVPE) receptacle outlets.

(A) Type.
The receptacle outlet shall be listed.

(B) Rating.

The receptacle outlet shall be rated 250 volts maximum, single phase 50 amperes maximum.

(C) Overcurrent Protection.

Electric vehicles provided with receptacle outlets for power export shall be provided with overcurrent
protection integral to the power export system. The overcurrent protection shall have a nominal rating
sufficient for the receptacle it protects. The overcurrent protection shall also be sufficiently rated for
the maximum avallable fault current at the receptacle and shall be included in the interactive
equipment evaluation. See 625.48.

(D) GFCI Protection for Personnel.

Ground-fault circuit-interrupter protection for personnel shall be provided for all receptacles. The
ground-fault circuit-interrupter indication and reset shall be installed in a readily accessible location.

Informational Note: There are varlous methods available to achieve ground-fault circuit-interrupter protection.

Part IV. Wireless Power Transfer Equipment
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(2) The primary pad enclosure shall be suitable for the environment. If the primary pad is located in
an area subject to severe climatic conditions (e.g., flooding), the enclosure shall be sultably
rated for those conditions.

(D) Protection of Cords.and Cables to the Primary Pad.

The output cable to the primary pad shall be secured in place over its entire length for the purpose of
t restrlcting its movement and to prevent strain at the connection points. If installed in conditions
: where drive-over could occur, the cable shall be provided with supplemental protection.
Where there Is no control box, the cord or cable supplying power to the primary pad shall be secured

: in place in order to restrict movement and to prevent strain at the connection points. Where subject !
to vehicular traffic, supplemental protection shall be provided.

(E) Other Wiring Systems.
Other wiring systems and fittings specifically listed for use on the WPTE shall be permitted.
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Exhibit G

2023 NEC

Article 750 Energy Management
Systems

750.7 Scope.

This article applies to the installation and operation of energy management systems.

Informational Note: Performance provisions in other codes establish prescriptive requirements that may further restrict the

requirements contained in this article.

ENHANCED CONTENT Collapse ¥

This article addresses the installation and operation of energy management systems. Energy
management systems have become integral elements of the electrical infrastructure through
the control of utilization equipment, energy storage, and power protection. Energy
management has two basic aspects: monitoring the system and controlling some part of the
system. These two elements must be separated in order to allow the system to monitor and
possibly restrict those areas of control that would adversely affect the electrical system. The
requirements ensure that an energy management system does not overload a branch circuit,
feeder, or service or override a load-shedding system for an alternate power source for fire
pumps and other emergency systems.

Definitions. The following term has a definition in Article 100 that is unique to its use in
Article 750:

Control

Monitor
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v 750.6 Listing.

Energy management systems shall be one of the following:

(1) Listed as a complete energy management system
(2) Listed as a kit for field installation in switch or overcurrent device enclosures

(3) Listed individual components assembled as a system

750.20 Alternate Power Sources.

An energy management system shall not override any control necessary to ensure continuity of an
alternate power source for the following:

(1) Fire pumps

(2) Health care facilities

(3) Emergency systems

(4) Legally required standby systems

(5) Critical operations power systems

750.30 Load Management.

Energy management systems shall be permitted to monitor and control electrical loads and sources
in accordance with 750.30(A) through (C).

ENHANCED CONTENT Collapze ¥

Systems necessary for life safety, fire protection, and critical operations must continue to
operate even with the loss of primary power. Load shedding is often employed for the
alternate power source of a backup system to give priority to needed equipment.
Disconnecting some equipment — such as a ventilation system that prevents an explosive
concentration from being reached — could introduce safety hazards and must be avoided. An
energy management system must not disconnect or override the control of those systems.
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(A) Load Shedding Controls.

An energy management system shall not override the load shedding controls put in place to ensure
the minimum electrical capacity for the following:

(1) Fire pumps

(2) Emergency systems

(3) Legally required standby systems

(4) Critical operations power systems

A (B) Disconnection of Power.
An energy management system shall not cause disconnection of power to the following:

(1) Elevators, escalators, moving walks, or stairway lift chairs

(2) Positive mechanical ventilation for hazardous (classified) locations
(3) Ventilation used to exhaust hazardous gas or reclassify an area

(4) Circuits supplying emergency lighting

(5) Essential electrical systems in health care facilities
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(C) Capacity of Branch Circuit, Feeder, or Service.

An energy management system shall not cause a branch circuit, feeder, or service to be overloaded.
If an EMS is used to limit the current on a conductor, 750.30(C)(1) through (C)(4) shall apply:

N

(1) Current Setpoint.

A single value equal to the maximum ampere setpoint of the EMS shall be permitted for one or
more of the following:

(1)  For calculating the connected load per 220.70

(2) For the maximum source current permitted by EMS control

(2) System Malfunction.

The EMS shall use monitoring and controls to automatically cease current flow upon
malfunction of the EMS.

(3) Settings.
Adjustable settings shall be permitted if access to the settings is accomplished by at least one
of the following:

(1) Located behind removable and sealable covers over the adjustment means
(2) Located behind a cover or door that requires the use of a tool to open

(3) Located behind locked doors accessible only to qualified personnel

(4) Password protected with password accessible only to qualified personnel

(5) Software that has password protected access to the adjusting means accessible to
qualified personnel only
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(4) Marking.
The equipment that supplies the branch circuit, feeder, or service shall be field marked with the
following information:

(1)
(2)
(3)
(4)

Maximum current setting
Date of calculation and setting
Identification of loads and sources associated with the current limiting feature

The following or equivalent wording: “The setting for the EMS current limiting feature shall
not be bypassed"

The markings shall meet the requirements in 110.21(B) and shall be located such that they are
clearly visible to qualified persons before examination, adjustment, servicing, or maintenance of
the equipment.

750.50 Directory.

Where an energy management system is employed to control electrical power through the use of a
remote means, a directory identifying the controlled device(s) and circuit(s) shall be posted on the
enclosure of the controller, disconnect, or branch-circuit overcurrent device.
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