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1903 Pope Hartford

1900 Columbia Surrey
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2010 Tesla Roadster
Top Speed 125 MPH
Cost $128,000

Electric Vehicle conversions

“Throrte
Motur
Electric vehicle [Hathery @ Controller
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3.3 volt lithium cell BMS Controller Electric motor

708004 efficient

VE.

Gas-powered vehicle 15-20% efficient

=

The early 1300's Lohner-Porsche, originally electric-powered, then with an
internal combustion engine powering hub-mounted electric motors.
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CabAire EVSE (Level Il)
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Hybrid Myths
Question: WillIbe electrocuted if I touch a hybrid vehicle in a crash?
Answer: Other than if an external power source such as a down power line, no and this is no different than safety
provided for a conventional vehicle rescue. The hybrid high voliage system is isolated from the body chassis.

Question: Will Ibe electrocuted if I ouch a hybrid vehicle submexsed in water?
Answer: No, while there mayhe some leakage, it will not be detectable simply by touching the body or frame of the
wehicle.

Question: Is it necessary fo call for a HAZMAT response if the high voliage batierypack is ruptured during a crash?
Answer: No, there is not enough electrolyte in the individual modules or in the entire hattery pack. Leakage will he very
minimal ifatall, anﬂusm].lywlllha contained with in the modules even if the casing was hreached during a catastrophic
crash. The idered a gel, having the const of'a machine oil and is absorbed within a fiber maierial
beiween the ...mll,lzm Spills canbe cleaned up with a suitable ahsorbent for a stromg hase, diluted with water and
neutralized with vinegar.

Question: Ata recent Toyota hybrid crashwe saw a clear fluid leak and grayish vapor coming from the trunk, was this
from the high-voltage MNiMH hatiery pack?

Answer: No, there are 12V conventional automotive hatieries, in a severe rear end or offset crash the 12V batiery maybe
subject to impact, The reaction you saw is similar to that of-a comventional vehicle when the 12V automotive battery is
rupiured during 2 crash.

Question: Ata crash, is there 2 chance that the kighwoltage systemwill lectrify the vehicle's hody chassis?
Answer:No, there are several automatic sensory devices that will siop the high voliage flow. The SRS ECU upon
activation of the airhags, will also send  signial fo the hybrid systemn computer, the computer: will then open the high
woltage relays io the HY high voliage battery pack; preventing the high voliage flow from the hattery pack. In essence,
there are checks and halances to prevent this situation.

What Can1de?
Start educating yoursclf o hybrid iechnology, now is the time not at 0300 in the morning. Fuel cell vehicles are

Xnocking at the door and will be available to the consumerwithin the next decade.

The best method is 1o turn

switch off. This simple action:

= Turns off the engine and the electric motor,
which prevents electric
into the cables from eith
high-voltage battery. and,

current from flowing
1 the motor or the

= Turns off power to the airbags and the seat belt
tensioners.

The d-Dest hod is to remove the main
fuse and disconnect the 12V battery,
The advantages of this method are:
= Removing the main fuse twrns off the engine and
electric motor, which prevents electric currant
from flowing into the cables from the motor.

= Removing the fuse also cuts power to the
airbags and the seat belt tensioners.

= Disconnecting the battery cable disables the
high-voltage battery controller, which prevents
electric current from flowing into the cables
from the high-voltage battery.

Office of Education and Data Management
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DC/AC Voltage Classifications

Electricity is categorized as either
low, intermediate, or high voltage.

« Low voltage — from 0 to 30

volts DC / 0 to 15 volts AC Low voltage
« Intermediate voltage — from
30 volts or greater to 60 volts Intermediate voltage
DC /15 volts or greater to 30
volts AC

+ High voltage — any voltage .
greater than 60 volts DC / 30 High voltage
volts AC

Office of Education and Data Management 6
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Back Seat
Driver Side.

High Voltage System
Service Disconnect

Back Seat %
Driver Side.

High Voltage System
Service Disconnest |
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Hybrid vehicles also have unigue underhood appearance. The engine
cover has a hybrid label for easy identification.

Eri\re WMotor ]
enerator ~
Control Module

High Voltage Cables
Hyhbrid Battery
Manual Disconnect
(inside vehicle cabin)
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Codes

» The revised edition to the January 1, 2009
General Statutes of Connecticut

« 2005 Connecticut State Building Code
« 2005 Connecticut Supplements
» 2009 Connecticut Amendments

» 2005 National Electrical Code with the
2008 NEC as a reference for Article 626
Electrified Truck Parking Spaces

2008 National Electrical Code

Should be used as reference
only until adopted by the State
Of Connecticut

Request for Modification can
be used if applicable

Permit Process

When finalized by the Governor
and the State Legislators of the
State Of Connecticut the Electric
Vehicle Charging (EVC) Station
Uniform Permit Application shall
be used in all municipalities.

Office of Education and Data Management 9
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Permit Application
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Electric Vehicle Charging
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CGS SEC 29-263 Permit to
Construct or Alter states in part:

“No building or structure shall be
constructed or altered until an application
has been filed with the building official and
a permit issued. Such permit shall be
issued or refused, in whole or in part,
within thirty days after the date of an
application. No permit shall be issued
except upon application of the owner of
the premises affected or the owner’s
authorized agent”

3/15/2011

New IRC
Code Requirement

NEW: E3408 ELECTRIC VEHICLES

NEW: E3408.1 Required Installation.
Provisions for electric vehicle charging stations
shall be installed at grade level at or within
newly constructed dwelling units. The
installation shall comply with the applicable
provisions of NFPA 70. The electric provisions
for electric vehicles shall be charging stations
containing receptacles for Level |- 120 volts;
Level Il — 240/208 volts.

New IBC

Code Requirement

NEW: 2703 ELECTRIC VEHICLES

NEW: 2703.1 Required Installation. Provisions for
electric vehicle charging stations of various voltage
supplies shall be installed at or within a newly
constructed building that have a work place of one or
more employees and parking facilities that provide
parking for a newly constructed building or structure shall
provide a minimum of 10% of the parking spaces for
electric vehicles. The electric provisions for electric
vehicles shall be charging stations containing
receptacles for Level | — 120 volts; Level Il — 240/208
volts; and where the facilities are provided with 277/480
volts shall provide charging stations for Level Il — 480
volt.

Office of Education and Data Management
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Article 625

Electric Vehicle Charging
System

Section 625.1
Scope

« The provisions of this article cover the
electrical conductors and equipment
external to an electric vehicle that connect
an electric vehicle to a supply of electricity
by conductive or inductive means, and the
installation of equipment and devices
related to electric vehicle charging

Section 625.2
Electric Vehicle
Definition
An automotive-type vehicle for on-

road use (i.e. automobiles, buses and
trucks)

Not included are: electric motor
cycles, industrial trucks, golf carts and
airline ground support equipment and
the like.

Office of Education and Data Management 12
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Section 625.4
Voltages

Unless other voltages are
specified, the nominal ac system
voltages of 120, 120/240,
208Y/120, 240, 480Y/277, 480,
600Y347, and 600 volts shall be
used to supply equipment
covered by this article.

3/15/2011

Section 625.5
Listed or Labeled

All electrical materials,
devices, fittings, and
associated equipment shall be
listed or labeled.

Introducing the world's first UL Listed
electric vehicle cha rge station

::l CLIPPERLCREEIK
D.»N_m
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The Car ‘Tech blog

EV charging station recharges without
wires

Limne Ywkoff

Office of Education and Data Management 15
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Section 625.14
Rating

Electric vehicle supply equipment
shall have sufficient rating to
supply the load served. For the
purposes of this article, electric
vehicle charging loads shall be
considered to be continuous
loads.

Charging Stations

e Level I, 120 volts = approximately 8 hours
of charging

 Level Il, 240 volts = approximately 4 hours
of charging

« Level lll, 480 volts = approximately 30
minutes of charging

Levels of Charging

* Considering both near-term and long-term
requirements for electric vehicle (EV)
charging, three methods have been
identified for recommended development.
Referred to as Level 1, Level 2, and Level
3 EV charging, they cover the range of
power levels anticipated for charging EVs.

Office of Education and Data Management 16
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Level 1

» This method, which allows broad access
to charge an EV, permits plugging into a
common grounded 120-volt electrical
receptacle (NEMA 5-15R or 5-20R). The
maximum load on this receptacle is 12
amperes or 1.4 kVA. The minimum circuit
and overcurrent rating for this connection
is 15 amperes for a 15-ampere receptacle
and 20 amperes for a 20-ampere
receptacle.

Level 2

This is the primary and preferred method of EV
charging at both private and public facilities. It
requires special equipment and connection to an
electric power supply dedicated to EV charging.
The voltage of this connection is either 240 volts
or 208 volts. The maximum load is 32 amperes
(7.7 kVA at 240 volts or 6.7 kVA at 208 volts).
The minimum circuit and overcurrent rating for
this connection is 40 amperes (32 X 1.25 =40
amperes). Electric vehicles are treated as
continuous loads.

Level 3

» The EV equivalent of a commercial gasoline
dispensing station, this high-speed, 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 Level 3 charging have not
been defined as in Level 1 and Level 2. These
power requirements are specified by the
equipment manufacturer.

Office of Education and Data Management 17
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Section 625.18
Interlock

« Electric vehicle supply equipment shall be
provided with an interlock that de-energizes the
electric vehicle connector and its cable
whenever the electric connector is uncoupled
from the electric vehicle. An interlock shall not
be required for portable cord-and-plug-
connected electric vehicle supply equipment
intended for connection to receptacle outlets
rated at 125 volts, single-phase, 15 and 20
amperes.

3/15/2011
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Section 625.19
Automatic De-Energization of Cable

» The electric vehicle supply equipment or cable-connector
combination of equipment shall be provided with an
automatic means to de-energize the cable conductors
and electric vehicle connector upon exposure to strain
that could result in either cable rupture or separation of
the cable from the electric connector and exposure of
live parts. Automatic means to de-energize the cable
conductors and electric vehicle connector shall not be
required for portable cord-and-plug connected
electric vehicle supply equipment intended for
connection to receptacle outlets rated at 125 volts,
single phase, 15 and 20 amperes.

Office of Education and Data Management 20
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Section 625.15
Markings
All electric vehicle supply
equipment shall be marked by the
manufacturer as follows:

“FOR USE WITH ELECTRIC
VEHICLES”

“VENTILATION NOT REQUIRED”

Section 625.23
Disconnecting Means

For electric vehicle supply equipment 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. The disconnecting means
shall be capable of being locked in the open position.
The provision for locking or adding a lock to the
disconnecting means shall be installed on or at the
switch or circuit breaker used as the disconnecting
means and shall remain in place with or without the lock
installed. Portable means for adding a lock to the switch
or circuit breaker shall not be permitted.

Readily Accessible
Definition
Capable of being reached quickly for
operation, renewal, or inspections without
requiring those to whom ready access is a
requisite to climb over or remove

obstacles or resort to portable ladders,
and so forth.

Office of Education and Data Management 23
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Section 625.28
Hazardous (Classified) Locations

Where electric vehicle supply
equipment or wiring is installed
in a hazardous (classified)
location, the requirements of
Articles 500 through 516 shall

apply

3/15/2011

Section 625.29
Height of Charging Station

Unless specifically listed for the
purpose and location, the
coupling means of the electric
vehicle supply equipment shall be
stored or located at a height of
not less than 18 inches and not
Imorle than 4 feet above the floor
evel.

Location of EVCE in Flood Zones

* 2003 International Residential Code Section R323.1.5
Protection of Mechanical and Electrical Systems
states in part: “Electrical systems and components shall
be located at or above the design flood elevation”.

» Exception states in part: “Electrical systems, equipment
and components are permitted to be located below the
design flood elevation provided that they are designed
and installed to prevent water from entering or
accumulating within the components. Electrical wiring
systems are permitted to be located below the design
flood elevation provided they conform to the provisions
of the electrical part of the code for wet locations”.

Office of Education and Data Management
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ACCESSIBILITY FOR PEOPLE
WITH DISABILITIES
2003 ICC/ANSI A117.1

» Unobstructed Forward Reach
» Unobstructed High Reach

» Unobstructed Side Reach

* Clear Floor Space

Parking space equipped with
electric vehicle supply equipment.
Level I 120 volts

Office of Education and Data Management 25
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End of Part |
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(860) 685 - 8310
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(860) 685 - 8350

« Office of Education and Data Management
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Article 626

Electrified Truck Parking
Spaces
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Section 626.1
Scope

The provisions of this article cover the
electrical conductors and equipment
external to the truck or transport
refrigerated unit that connect trucks or
transport refrigerated units to a supply of
electricity, and the installation of
equipment and devices related to electrical
installations within an electrified truck
parking space.

Electrified Truck Parking Space
Definition
A truck parking space that has been
provided with an electrical system that
allows truck operators to connect their
vehicles while stopped and to use off-
board power sources in order to operate
on-board systems such as air conditioning,
heating, and appliances, without any
engine idling.

Section 626.10
Branch Circuits

Electrified truck parking space
single-phase branch circuits shall
be derived from a 208Y/120-volt,
3-phase, 4-wire system or a
120/240-volt,single-phase, 3-wire
system.

Office of Education and Data Management 27
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Section 626.11(A)
Parking Space Load

The calculated load of a feeder or service
shall be not less than the sum of the loads
on the branch circuits. Electrical service
and feeders shall be calculated on the
basis of not less than 11 kVA per
electrified truck parking space.

Section 626.11(B)
Demand Factors

Electrified truck parking space electrical wiring
system demand factors shall be based upon the
climatic temperature zone in which the
equipment is installed. The demand factors set
forth in Table 626.11(B) shall be the minimum
allowable demand factors that shall be permitted
for calculating load for service and feeders. No
demand factor shall be allowed for any other
load, except as provided in this article.

Table 626.11(B)
Demand factors for Services and

Climatic Temperature Zone
(USDA Hardiness Zone) Demand factor
See Note (%)
1 70%
2a 67%
2 62%
3A 59%
3B 57%
A 55%
48 51%
5A 47%
58 43%

NOTE: The climatic temperature zones shown in Table 626.11(B)
correlate with those found on the “USDA Plant Hardiness Zone
Map” and the climatic temperature zone selected for use with
the table shall be determined through the use of this map
based on the installation location.

Office of Education and Data Management 28
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Calculation for Single Phase
120/240 Volts

11kVA X 1000 = 11,000 watts
per
Section 626.11(A)

11,000 =+ 240 volts = 45.8 amps
Demand Factor 39% x 45.8 = 17.8
17.8 + 45.8 = 63.6 amps

Table 310.16 (75°C)(167°F)
Conductor size = # 6 = 65 amps

3/15/2011

Calculation for Three Phase
120/208 Volts

11kVA X 1000 = 11,000 watts
per
Section 626.11(A)

11,000
1.732 x 208 volts = 30.5 amps
Demand Factor 39% x 30.5 = 11.8
11.8 + 30.5 = 42 amps

Table 310.16 (75°C)(167°F)
Conductor size = # 8 = 50 amps

]
[

- Active Charging Stations

- Curtentty Under Development

pelased Augun 3, 2010

Office of Education and Data Management
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Sleeper Cab System
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Questions??

CT Department of Public Safety

Division of Fire, Emergency

and Building Services

« Office of the State Building Inspector
(860) 685 - 8310

« Office of the State Fire Marshal
(860) 685 - 8350

« Office of Education and Data Management
(860) 685 — 8330

http://www.ct.gov/dps/

Thank-you !
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