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The material in this report was created and compiled from the work of U.S. DOE award DE-
EE0005551: Kansas—-Missouri Community Readiness for EV and EVSE. Government
agencies, private entities and individuals may use, reproduce or transmit pages from this
report for reasonable purposes of planning and implementing electric vehicle and electric
vehicle charging station projects, provided that it maintains all copyright, trademark, and
other proprietary rights or notices. Users may not otherwise use, reproduce, download,
store, post, broadcast, transmit, modify, sell or make available to the public content from the
report without the prior written approval of Metropolitan Energy Center. Write to MEC c/o

Clean Cities, 3810 Paseo Blvd, Kansas City, MO, or visit www.metroenergy.org.

U.S. Department of Energy Acknowledgement and Disclaimer:

This material is based upon work supported by the Department of Energy under Award
Number DE-EE0005551. This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents that its use would
not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any

agency thereof.

This work was developed in response to the federal funding opportunity
announcement titled Clean Cities Community Readiness and Planning for Plug-
in Electric Vehicles and Charging Infrastructure. FOA: DE-FOA-0000451

CFDA Number 81.086
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Electrify Heartland Plan

Electrify Heartland Project Abstract

Electrify Heartland is an electric vehicle planning project managed by Metropolitan Energy

Center. It is a product of the Greater Kansas City Plug-In Readiness Initiative, co-chaired by

Kansas City Regional Clean Cities Coalition. Our goal is to produce a regional plan to

prepare public resources and secure the economic and environmental benefits of plug-in

vehicles within targeted metro areas with estimated 2.7M population. The targeted metro
areas include Kansas City, MO & KS; Jefferson City, MO, Wichita, KS; Salina, KS; Lawrence,
KS; and Topeka, KS. (14 Counties: Cass, Clay, Cole, Douglas, Jackson, Johnson,

Leavenworth, Miami, Platte, Ray, Saline, Sedgwick, Shawnee, Wyandotte).

Electrify Heartland Steering Committee

Team Organization Name

Charging Stations Initiatives Troy Carlson
Charging Stations LilyPadEV Larry Kinder
Charging Stations Logios Gustavo Collantes
Government Policy Polsinelli Shughart PC Alan Anderson
Government Policy Black & Veatch Bill Roush

Project Administration | Metropolitan Energy Center Ruth Redenbaugh
Project Administration | Metropolitan Energy Center Kelly Gilbert

Public Education

Nation Ranch Marketing, Inc.

Bill Patterson

Training Kansas City Kansas Community College Bob McGowan
Training National Electrical Contractors Association | Jim Cianciolo
Utility Grid Black & Veatch Sam Scupham

Vehicle & Fleet

University of Missouri at Kansas City

Henry Marsh

Exhibit i-i. Electrify Heartland Steering Committee Members
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Appendix D: EVSE Permitting
Recommendations

Synopsis

This appendix to the Electrify Heartland Plan provides a sample permit and drawing of
typical EVSE placement. Local governments consider adapting and adopting a form permit
application that has been prepared by the U.S. Department of Energy’s Alternative Fuels
Data Center. It provides an excellent overview of the information that might be needed for

approval of EVSE installation, then inspection.
Section Authors:
US Department of Energy, Alternative Fuels Data Center

http://www.AFDC.energy.gov
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Permit for Charging Equipment Installation
Electric Vehicle Supply Equipment (EVSE)

Jurisdiction: City, State

Compliance with the following permit will allow the installanon and operation of electric vehicle chargimg equipment at a
residence in the City, State jurisdiction. This permit addresses one of the following simations:
+  Only an additional branch etrewit would be added at the residence
+ A hard-wired chargmg station would be mstalled at the residence. The attached requirements for wiring the
charging station are taken directly out of the 2011 adition of the National Electrical Code® (WEC) KFPA 70,
Article 623 Elecme Vehicle Charging Svatem. This article does not provide all of the information necessary for
the mstallation of electric vehicle charging equipment. Please refer to the current edition of the elecmical code
adopted by the local junsdiction for additional installation requurements. Eeference to the 2011 NEC may be
mzde at www.nfpa.org70.

This pernut contams a general reference to the NEC or electrical code used in the junsdiction. All work and mstalled
equipment will comply with the requurements of the NEC or the electrical code used m the jurisdiction. The junisdiction
maintaims the suthonty/responsibility to conduet any inspections deemed necessary to protect public safery; however, due
to the projected plug-in hvbnd elecmic vehicle (PHEV) volume, it is suggested for consideration that a qualified
electrician be approved to self-inspect the system enabling system operation in advancs of jurisdiction mspection The
charging station installer shall also be responsible for notifying or coordinating any work with the utility company where
needed.

Section 1 of the permit application requires basic identifying information be subnutted. Note that there 13 8 separate
portion of the form requesting mformation on the property owner whe may not be the individual requesting the
mstallation.

Section 2 of the permit application 1dentifies which code needs to be complied with depending cn whether a branch
circiit and meter or a hard-wired charging station 15 being mstalled.

The techmical installation requirements address the following specific elements of electric vehiele charging station safety:
+ Listing and labeling requirements

Winng methods

Ereakaway requirements

Orercurrent protection

Indoor siting

Cutdoor siting

Section 3 consists of standard certification statement that could be moedified as needed by the junsdiction. By signing the
certification statement, the applicant agrees to comply with the standard permut conditions and other applicable
requirements. This consent would give the jurisdiction the option of allowing the applicant to proceed with installation
and operation of the charging equipment.

Section 4 of the document gives an example of a checklist the jurisdiction could develop to mack key nformation on the
application. The example under section 4 contains only a few items of the many that the jurisdiction nught wish to mack.

This permut package alse meludes a schematic drawing depicting a typical mdeor mstallztion. In this mstallation the
winng path follows the exterior of the soucture, and the charging station 1s located indoars. The NEC® allows for intenor
winng and sutdoor mstallations. The purpose of the schematic i3 only to show how the charging station eguipment conld
be amranged and 1s not intended to convey amy peruut reguirements.

12/08/11 W gfidc. energy. gov

Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website.
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Application for Installation of Electric Vehicle Charging Equipment

MOTICE: The systam must be installed in compliance with the National Electric Code® NFPA 70, Article 525 Elactric
Vehicle Charging System or applicable electrical code currently adeptad and enforced within the jurisdiction of
installation. All associated work with circuits, elaectrical sarvice and meters shall be completed in compliance with
NFFA 70, national electric code, or applicable electrical code currently adopted and enforced within the jurisdiction
of installation.

Section 1: Permit Applicant Information

[ana:

Installation Soest Address (PO box not acceptable): | Contact Person: Phene MNunber:
[ ) -

City: Cowmty: State:  [ZIP Code:

Crameer Wame: Street Addrass: Phone Mumber
L ) -

City: Stata: ZIP Co

Submitter's Wame/'Company Street Addrass: Phene MNumber:
[ ) -

City Stata: ZIF Code:

reneral desenption of equipment to be mstallad:

Section 2: Permit Code Information

Fequirements for wiring a charging station are taken directly out of the 2011 edition of the National Electrical Code®
(WEC) NEPA 70, Article 623 Electric Velicle Charging System. This article does not provide all of the information
necessary for the installation of elecmic velucle charging equipinent. Please refer to the current edition of the electrical
code adopted by the local junsdiction for additional mstallation requirements. Beference to the 2011 NEC may be made at
ww nfpa org 70,

NEC®
Chapte

ror DESCRIPTION
Article

Branch Cireuit

A new alactiical box added on a branch eircwit shall consply wath WFPA 70 Wational Electnieal Code® Chapter 2 Wining and
Frotection and Chapter 3 Wiing Methods and Matenials and all admimstrative requrements of the WEC or the electrical code
m effact m the jurisdiction

Chaptar
2and 3

VOLTAGES

TUnless other Voltages are specified. the nomunzl ac svstem voltages of 120, 1200240, 20877120, 240, 43077277, 430,
6254 | 60077/347, and 600 Volts shall be used to supply equpment

LISTED OR. LABFLED

6255 | All electrical matenials, devices, fittings, and associated equipment shall be listed or labeled.

12/08/11 wwwafdc.energy.gov

Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website. Continued.
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WIRING METHODS
The eleciric vehicle coupler shall comply with 623 9(A) through (F).

(A) Pelanzation. The electiic velucls couplar shall be polarized umless part of a system 1dentified and listed as surtabla for the
plupose.

(B) Nonmterchangeability. The electic vehicle coupler shall have a configmwation that 15 noninterchangeable with wiring
devices m other electical systems. Nongroundmz-type electric vehicle couplers shall not be interchangezable with
groumding-type elechie velucle couplers.

(C) Construction and Installation. The electie velucle coupler shall be constructed and mstzlled 50 as to guard agams:

£159 madvertent contact by persons with parts made [rve from the slectiic velucle supply equpment or the electmc vahicls
battery.

(D) Unintentional Disconnection. The electiic velucle coupler shall be provided with a posttive means to prevent
unmtentonal disconmaction.

(E} Gronmding Pole. The electric velicla coupler shall be provided with a grounding pole, unless pait of a svstem 1dentified
and listed as swtable for the pupose m accordance with Artiele 250

(F) Grounding Pole Fequirements. If 2 groundmg pole is provided, the electne vehicle coupler shall be so designed that the
arounding pele connection is the first to make and the last to break contact.

ELECTRIC VEHICLE SUPPLY EQUIPMENT

Electric velucle supply equipment rated at 125 volts, single phase, 15 or 20 amperes or part of a system identified and hsted as
suitzble for the pirpese and meetmz the requirements of 62518, §23.19, and 623529 shall be parmuitted to be cord-and-plug-
62513 | counected. All other electnic vahicle supply equipment shall be permanently connected and fastened mn place. This squipmeent
shall have no exposed live parts.

Rating

62514 | Electric velucls supply equipment shall have sufficient rating to supply the load served. For the puuposes of this artiele,
electric vehicle charging loads shall be considered to be contuons loads.

Marking:

The electnic vehicle supply equipment shall comply with 623 15(A) through (C).

(A) General. All electric vehicle supply equipment shall be maiked by the manufacturer as follows:

FOR USEWITH ELECTEIC VEHICLES

625,15 (B) Ventilation Mot Fequired Where marking 15 required by 625, 2%C), the electic velucle supply equpment shall be clearly
=777 | marked by the mammfacturer as follows:

VENTILATION MNOT EEQUIRED

The markmg shall be located so as to be clealy vistble after imstallation.

(C) Ventilation Fequired. Where marking :5 requived by 625 29D, the elachic vehicla supply equipment shall be clearly
miarkad by the marmfacturer, “Ventlation Fequued.” The marking shall be located so as to be clearly visible after installation.
Means of Coupling

62516 | The mean: of coupling to the electic vehicle shall be atther conduective or mductrve. Attachment phazs, electnie vehicle
comnectors, and electic velucle mlsts shall be listed or labeled for the pupose.

Cable

The eleciric vehicle supply squpment cable shall b= Type EV, EV], EVE, EVIE, EVT, or EVIT flexible cable as specified in
Axticle 400 and Table 400.4. Ampactties shall be a5 specified in Table 400.5(AX1) for 10 AWG and smealler, and m Table
400 50CAM2) for B AWG and larger. The overall length of the cable shall not exceed 7.5 m (25 £) unless equipped with a cable
manzgement system that 15 histed as suitable for the purpose. Other cable types and assemblias listed as being suitable for the
purpose, mehding optionzl lnvbnnd commounieations, signal, and composite optical fiber cablas, shall be permutted.

Interlock

Electric velucle supply equipment shall be provided with an interlock that de-energizes the electric vehicle comector and 1t
62518 | cable whenever the electiical commector is uncoupled from the electric vehicle. An mnterlock shall not be required for portable
cord-and-plug-comected electic vehicle supply equipment miended for commection to receptacle outlets rated at 125 volts,
smgle phaze, 15 and 20 amperes.

Automatic De-Energization of Cable

The eleciric vehicle supply equipment o1 the cable-commector combmation of the squipment shall ke provided with an
automatic means to de-enerzize the cable conduetors and electric vehicle connector upon exposume to sham that could vesult
62519 | m erther cable rupture or separation of the cable from the elactne connector and exposurs of live parts. Automatic means to
de-enargize the cable conductors and elechic vehicle commector shall net be requuived for portable cord-and-plug-comnected
electiic vehicle supply equipment intendad for commection to raceptacle outlets rated at 123 volts, single phase, 15 and 20
amperas.

Overcurrent Protection

62521 | Owercwrrent protection for feeders and branch cirewats supplying elactrnie vehicle supply squupmeent shall be sized for
contnuous duty and shall have a ratng of not less than 125 percent of the maxinmum load of the electric vehicle supply

623.17

12/08/11 wwweafdc. energy. gov

Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website. Continued.
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equipmant. Where noncontimmous loads are supphad from the same faeder or branch circunt, the overcinrent device shall have
a rating of not less than the sum of the noncontineous loads plus 125 percent of the contimuous leads.

Personnel Protection System

The electnc vehicle supply equipment shall have a listed system of protection against electie shock of personnel. The

62577 personnel protection system shall be composed of Listed personnel protection devices and constuctional features. Whers cord-
- and-phuiz-comected electic wehicle supply equipment 15 used, the mitemupting device of a listed personnel profection system
shall be provided and shall be an intezral part of the attachment plug or shall be located in the power supply cabla not more
than 300 mm {12 m) from the attachneent plug.

Dhizconnecting Means

For electric vahiele supply equipment 1ated more than 80 amperes or mora than 150 vols to ground, the discomectmz means
shall be provided and mstalled m 2 readily accessible location. The disconnectimg means shall be capable of being locked m
the open positton. The provision for locking or adding 2 lock to the discommecting means shall be installad on or at the switch
or ciroumt breaker used as the discomectmg means and shall remain in place with or without the lock instzllad. Portable means
for adding a lock to the switch or civowet breaker shall not be pemutted.

Losz of Primary Source

62525 | Means shall be provided such that, upon loss of voltaze from the utility or other electncal svstemys), energy cammot be back
fad through the slectiic velucle and the supply equipment to the premizes wiing system unless pemutted by 625 26,
Interactive Systems

Elactric velucle supply equipment and other parts of a system, either on-board or of-board the velicle, that ave wdentzfied for
62576 and mtendad to be intercommectad to a vehicls and alse serve as an opfional standby system or an electiic power production
- source o provide for bi-directionzl power feed shall be listed as suwstable for that puupose. When used as an optional standby
system the requirements of Article 702 shall apply, and when used as an slechic power production sowce, the requirements
of Article 705 chall apply.

Hazardous {Classified) Locations

62528 | Where elactnic vehicle supply squipment o wiring is mnstalled m 2 hazardous (classified) location, the requiements of
Aaticles 500 through 516 shall apply.

Indoor Sites

Indoor sites shall inelude, but not be limmted to, mtegral, attached, and detached residential garages; enclosed and wndergroumd
parkmg stuctures; repanr and nonreparr commmercial zarages; and azneultoral baldmgs.

(A} Location. The electric vehicle supply equipment shall be located to pemut divect commection to the electic vehicle.

(B) Height. Unless specifically listad for the propose and location, the coupling means of the electe wehicle supply
equipment shall be stored or located at a henght of not less than 450 mm (12 in) and not more than 1.2 m (4 ft) above the floor
lavel.

() Ventilation MNet Fequired. Where slectiic velucls nonvented storage batteries are usad or where the electric velucls supply
equipmment 1= lzted or labeled as suztable for charging slechic velicles indocrs without ventilation and markesd in accordance
with 623 15(B), mechanical ventilation shall not be required.

(D} Ventilation Required. Where the electic vehicle supply equipment iz lsted or labelad as sutzble for charging electric
wehicles that require venfilation for indeor charzing, and 15 marked m accordance with 6235 15{C), mechanical ventrlation,
such as a fan, shall be provided. The ventilation shall inchude both supply and exhaust equpment and shall be permeanantly
msizlled and located to intake from, and vent divectly to, the cutdoors. Pesitive pressure ventilation systems shall be pamatied
62529 | only in bwldings or areas that have been speetfically designed and approved for that application. Mechameal ventilation
requirements shall be determinad by one of the methods specifiad m 6235 20001 thaough (TNH(4).

(1} Takla Values. For supply voltages and cuavents specified m Table 625 29 D0N(1) or Table 625 29(D0(2), the nuimnmim
wentlation requiremants shall be as specified m Table 625 2901} or Table 623 29D 2) for sach of the total mumcher of
electrie velueles that can be charged at one tme.

(2} Other Values. For supply voltages and cuarents other than specified m Table 623 29D 1) or Table 6235 2%(TN(2), the
muninoum ventilation requirements shall be caleulated by means of general formulas stated m article 625 39020

(3) Engmeerad Systemes. For an alectiic vehiels supply equipment ventilation system desizned by 2 person qualifisd to
perform such caleulations as an mtegral part of 2 wlding s total ventilation system, the minimoum ventlation requirements
shall be permetted to be determined in accordance with caleulations specified in the engineering smdy.

(41 Supply Coonits. The supply circwt o the mechanical ventilation squipment shall be elactrically mterlocked with the
electric vehicle supply equipment and shall remamn energized dunng the entire slectiic velucle chargmg cvele. Elactiic vehicle
supply equipment shall be marked m accordance with 625,15, Electiic velucls supply equipment receptacles rated at 125
wvolis, smzle phase, 15 and 20 amperes shall be marked m accordance with 825.15(C) and shall be switched, and the
mechanical ventilation system shall be electnically interlocked throush the switch supply power fo the raceptacle.

Outdoor Sites

Crutdoor sites shall inclede but net be Imuted to residential carperts and doveways, ourbsida, open pakmg souchuwres, parkmg
62330 | lots, and commercial charging facilities.

(A} Location. The electric vehicle supply equipment shall be located to pemut divect commection to the electic vehicle.

(B) Height. Unless specifically listad for the puopose and location, the coupling means of electic velucls supply equipment

12/08/11 wewwe gfdc.energy.gov

Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website. Continued.
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shall be stoved or located at a height of net less than 600 mm (24 in.) and not merve than 1.2 m (4 ft) sbove the pakng swface.

Section 3: Certification Statement

T hereby certify that the electrical work described on this pernmt application shall be/has been installed in compliznce with
the conditions in this permit, WNational Electnical Code® (INEC) NFPA 70, Article 623 Electric Velucle Charging System
or apphicable electnical code currently adopted and enforced withm the jurisdiction of installation. Furthermore, all
associated work with circuits, electrical service, and meters shall be'has been completed in comphance with NEC NFPA
70 or applicable electrical code cwrrently adopted and enforced within the junsdiction of mstallation. By agreeing to the
above requirements, the licensee or owner shall be permitted to install and operate the charging station. The licensee also
msures that appropriate load calculations have been done to insure that the residence has adequate electncal capacity to
support elecmc vehicle charging equipment.

Existing circuits provided for garages may supply other loads and may not have sufficient capacity for electnic velicle
charging equipment.

In some older mstallations, the residential elecmcal service may not have sufficient capacity to supply electric vehicle
charging equipment. Capacity problems are likely to be encountered on 60 ampere services or on 100 ampere services
with nmltiple 240 volt loads. In such cases load caleulations must be performed to msure adequate capacity.

Signature of Licensee: Date:

Signature of Owner: Date:

Section 4: Jurisdiction Checklist
Information each junsdiction would add to permit:
+  Date unility notified of work completed
+ Information on installation sent to tax assessor
+ Indoor/outdeor location
+ Nopdification to existing seTvice required
+  Other items as determuned by the junsdiction

12/08/11 wwwgfdc.enargy.gov

Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website. Continued.
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Figure 1. Typical Electric Vehicle Charging Equipment Installations
Typical Electric Vehicle Charging Equipment Installation
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Exhibit D-1. Permit for Charging Equipment Installation, developed by a stakeholder-NFPA-DOE partnership
and available on the AFDC Website. Continued.
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