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If the pressure relief device releases
before the end of the fifth minute after
ignition, then the minimum tempera-
ture requirement does not apply.

S8.3.6 Recording data. Record time,
temperature, and pressure readings at
30 second intervals, beginning when the
fire is ignited and continuing until the
pressure release device releases.

S8.3.7 Duration of exposure to fire
source. The CNG fuel container is ex-
posed to the fire source for 20 minutes
after ignition or until the pressure re-
lease device releases, whichever period
is shorter.

S8.3.8 Number of tests per container. A
single CNG fuel container is not sub-
jected to more than one bonfire test.

S8.3.9 Wind wvelocity. The average
ambient wind velocity at the CNG fuel
container during the period specified in
S8.3.6 of this standard is not to exceed
2.24 meters/second (5 mph).

S8.3.10 The average wind velocity at
the container is any velocity up to and
including 2.24 meters/second (5 mph).

[69 FR 49021, Sept. 26, 1994; 59 FR 66776, Dec.
28, 1994; 60 FR 37843, July 24, 1995; 60 FR 57948,
Nov. 24, 1995; 61 FR 19204, May 1, 1996; 61 FR
47089, Sept. 6, 1996, 63 FR 66765, Dec. 3, 1998;
65 FR 51772, Aug. 25, 2000; 65 FR 64626, Oct. 30,
2000]

§571.305 Standard No. 305; Electric-
powered vehicles: electrolyte spill-
age and electrical shock protection.

S1. Scope. This standard specifies re-
quirements for limitation of electro-
lyte spillage, retention of electric en-
ergy storage/conversion devices, and
protection from harmful electric shock
during and after a crash.

S2. Purpose. The purpose of this
standard is to reduce deaths and inju-
ries during and after a crash that oc-
curs because of electrolyte spillage
from electric energy storage devices,
intrusion of electric energy storage/
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conversion devices into the occupant
compartment, and electrical shock.

S3. Application. This standard applies
to passenger cars, and to multipurpose
passenger vehicles, trucks and buses
with a GVWR of 4,536 kg or less, that
use electrical propulsion components
with working voltages more than 60
volts direct current (VDC) or 30 volts
alternating current (VAC), and whose
speed attainable over a distance of 1.6
km on a paved level surface is more
than 40 km/h.

S4. Definitions.

Automatic disconnect means a device
that when triggered, conductively sep-
arates a high voltage source from the
electric power train or the rest of the
electric power train.

Electric energy storage device means a
high voltage source that stores energy
for vehicle propulsion. This includes,
but is not limited to, a high voltage
battery or battery pack, rechargeable
energy storage device, and capacitor
module.

Electric energy storage/conversion de-
vice means a high voltage source that
stores or converts energy for vehicle
propulsion. This includes, but is not
limited to, a high voltage battery or
battery pack, fuel cell stack, recharge-
able energy storage device, and capac-
itor module.

Electric energy storage/conversion Sys-
tem means an assembly of electrical
components that stores or converts
electrical energy for vehicle propul-
sion. This includes, but is not limited
to, high voltage batteries or battery
packs, fuel cell stacks, rechargeable
energy storage systems, capacitor mod-
ules, inverters, interconnects, and
venting systems.
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Electric power train means an assem-
bly of electrically connected compo-
nents which includes, but is not lim-
ited to, electric energy storage/conver-
sion systems and propulsion systems.

Electrical chassis means conductive
parts of the vehicle whose electrical
potential is taken as reference and
which are: (1) conductively linked to-
gether, and (2) not high voltage sources
during normal vehicle operation.

Electrical isolation of a high voltage
source in the vehicle means the elec-
trical resistance between the high volt-
age source and any of the vehicle’s
electrical chassis divided by the work-
ing voltage of the high voltage source.

High voltage source means any elec-
tric component contained in the elec-
tric power train or conductively con-
nected to the electric power train that
has a working voltage greater than 30
VAC or 60 VDC.

Propulsion system means an assembly
of electric or electro-mechanical com-
ponents or circuits that propel the ve-
hicle using the energy that is supplied
by a high voltage source. This includes,
but is not limited to, electric motors,
inverters/converters, electronic con-
trollers, and associated wire harnesses
and connectors, and coupling systems
for charging rechargeable energy stor-
age systems.

S5. General requirements. Each vehi-
cle to which this standard applies,
must meet the requirements in S5.1,
S5.2, and S5.3 when tested according to
S6 under the conditions of S7.

S5.1 Electrolyte spillage from propul-
sion batteries. Not more than 5.0 liters
of electrolyte from propulsion bat-
teries shall spill outside the passenger
compartment, and no visible trace of
electrolyte shall spill into the pas-
senger compartment. Spillage is meas-
ured from the time the vehicle ceases
motion after a barrier impact test
until 30 minutes thereafter, and
throughout any static rollover after a
barrier impact test.

S5.2  Electric energy storage/conversion
device retention. During and after each
test specified in S6 of this standard:

(a) Electric energy storage/conver-
sion devices shall remain attached to
the vehicle by at least one component
anchorage, bracket, or any structure
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that transfers loads from the device to
the vehicle structure, and

(b) Electric energy storage/conver-
sion devices located outside the occu-
pant compartment shall not enter the
occupant compartment.

S5.3 Electrical safety. After each test
specified in S6 of this standard, each
high voltage source in a vehicle must
meet the electrical isolation require-
ments of subparagraph (a) or the volt-
age level requirements of subparagraph
(o).

(a) The electrical isolation of the
high voltage source, determined in ac-
cordance with the procedure specified
in S7.6, must be greater than or equal
to one of the following:

(1) 500 ohms/volt for an AC high volt-
age source; or

(2) 500 ohms/volt for a DC high volt-
age source without electrical isolation
monitoring during vehicle operation;
or

(3) 100 ohms/volt for a DC high volt-
age source with electrical isolation
monitoring, in accordance with the re-
quirements of S5.4, during vehicle oper-
ation.

(b) The voltages V1, V2, and Vb of the
high voltage source, measured accord-
ing to the procedure specified in S7.7,
must be less than or equal to 30 VAC
for AC components or 60 VDC for DC
components.

S5.4  Electrical isolation monitoring.
Each DC high voltage source with elec-
trical isolation monitoring during ve-
hicle operation pursuant to S5.3(a)(2)
shall be monitored by an electrical iso-
lation monitoring system that displays
a warning for loss of isolation when
tested according to S8. The system
must monitor its own readiness and
the warning display must be visible to
the driver seated in the driver’s des-
ignated seating position.

S6. Test requirements. Each vehicle to
which this standard applies, under the
conditions of S7, must be capable of
meeting the requirements of any appli-
cable single barrier crash/static roll-
over test sequence, without alteration
of the vehicle during the test sequence.
A particular vehicle need not meet fur-
ther test requirements after having
been subjected to a single barrier
crash/static rollover test sequence.
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S6.1  Frontal barrier crash. The vehi-
cle must meet the requirements of S5.1,
S5.2 and S5.3 when it is traveling longi-
tudinally forward at any speed, up to
and including 48 km/h, and impacts a
fixed collision barrier that is perpen-
dicular to the line of travel of the vehi-
cle, or at any angle up to 30 degrees in
either direction from the perpendicular
to the line of travel of the vehicle.

S6.2 Rear moving barrier impact. The
vehicle must meet the requirements of
S5.1, S5.2, and S5.3 when it is impacted
from the rear by a barrier that con-
forms to S7.3(b) of 571.301 of this chap-
ter and that is moving at any speed up
to and including 80 km/h (50 mph) with
dummies in accordance with S6.2 of
571.301 of this chapter.

S6.3 Side moving deformable barrier
impact. The vehicle must meet the re-
quirements of S5.1, S5.2 and S5.3 when
it is impacted from the side by a bar-
rier that conforms to part 587 of this
chapter that is moving at any speed up
to and including 54 km/h, with the ap-
propriate 49 CFR part 572 test dummies
specified in 571.214 of this chapter.

S6.4 Post-impact test static rollover.
The vehicle must meet the require-
ments of S5.1, S5.2, and S5.3, after
being rotated on its longitudinal axis
to each successive increment of 90 de-
grees after each impact test specified
in S6.1, S6.2, and S6.3.

S7. Test conditions. When the vehicle
is tested according to S6, the require-
ments of S5.1 through S5.3 must be met
under the conditions specified in S7.1
through S7.7. All measurements for
calculating voltage(s) and electrical
isolation are made after a minimum of
5 seconds after the vehicle comes to
rest in tests specified in S6. Where a
range is specified, the vehicle must be
capable of meeting the requirements at
all points within the range.

S7.1 Electric energy storage device
state-of-charge. The electric energy
storage device shall be at the state-of-
charge specified in either subparagraph
(a), (b), or (c):

(a) At the maximum state-of-charge
in accordance with the vehicle manu-
facturer’s recommended charging pro-
cedures, as stated in the vehicle own-
er’s manual or on a label that is perma-
nently affixed to the vehicle; or
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(b) If the manufacturer has made no
recommendation for charging proce-
dures in the owner’s manual or on a
label permanently affixed to the vehi-
cle, at a state-of-charge of not less
than 95 percent of the maximum capac-
ity of the electric energy storage de-
vice; or

(c) If the electric energy storage de-
vice(s) is/are rechargeable only by an
energy source on the vehicle, at any
state-of-charge within the normal oper-
ating voltage defined by the vehicle
manufacturer.

S7.2  Vehicle conditions. The switch or
device that provides power from the
electric energy storage/conversion sys-
tem to the propulsion system is in the
activated position or the ready-to-drive
position.

S7.2.1 The parking brake is dis-
engaged and the transmission, if any,
is in the neutral position. In a test con-
ducted under S6.3, the parking brake is
set.

S7.2.2 Tires are inflated to the manu-
facturer’s specifications.

S7.2.3 The vehicle, including test de-
vices and instrumentation, is loaded as
follows:

(a) A passenger car is loaded to its
unloaded vehicle weight plus its rated
cargo and luggage capacity weight, se-
cured in the luggage area, plus the nec-
essary test dummies as specified in S6,
restrained only by means that are in-
stalled in the vehicle for protection at
its seating position.

(b) A multipurpose passenger vehicle,
truck, or bus with a GVWR of 4536 kg
or less is loaded to its unloaded vehicle
weight plus the necessary dummies, as
specified in S6, plus 136 kg or its rated
cargo and luggage capacity weight,
whichever is less. Each dummy is re-
strained only by means that are in-
stalled in the vehicle for protection at
its seating position.

S7.3 Static rollover test conditions. In
addition to the conditions of S7.1 and
S7.2, the conditions of S7.4 of Sec.
571.301 of this chapter apply to the con-
duct of static rollover tests specified in
S6.4.

S7.4 Rear moving barrier impact test
conditions. In addition to the conditions
of S7.1 and S7.2, the conditions of
S7.3(b) and S7.6 of 571.301 of this chap-
ter apply to the conducting of the rear
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moving deformable barrier impact test
specified in S6.2.

S7.5 Side moving deformable barrier
impact test conditions. In addition to the
conditions of S7.1 and S7.2, the condi-
tions of S8.9, S8.10, and S8.11 of 571.214
of this chapter apply to the conduct of
the side moving deformable barrier im-
pact test specified in S6.3.

S7.6  Electrical isolation test procedure.
In addition to the conditions of S7.1
and S87.2, the conditions in 87.6.1
through S7.6.7 apply to the measuring
of electrical isolation specified in
S5.3(a).

S7.6.1 Prior to any barrier impact
test, the energy storage/conversion sys-
tem is connected to the vehicle’s pro-
pulsion system, and the vehicle igni-
tion is in the ‘“‘on” (propulsion system
energized) position. Bypass any devices
or systems that do not allow the pro-
pulsion system to be energized at the
time of impact when the vehicle igni-
tion is on and the vehicle is in neutral.
For a high voltage source that has an
automatic disconnect that is phys-
ically contained within itself, the elec-
trical isolation measurement after the
test is made from the side of the auto-
matic disconnect connected to the
electric power train or to the rest of
the electric power train if the high
voltage source is a component con-
tained in the power train. For a high
voltage source that has an automatic
disconnect that is not physically con-
tained within itself, the electrical iso-
lation measurement after the test is
made from both the high voltage
source side of the automatic disconnect
and from the side of the automatic dis-
connect connected to the electric
power train or to the rest of the elec-
tric power train if the high voltage
source is a component contained in the
power train.

S7.6.2 The voltmeter used in this
test has an internal resistance of at
least 10 MQ.

S7.6.3 The voltage(s) is/are measured
as shown in Figure 1 and the high volt-
age source voltage(s) (Vb) is/are re-
corded. Before any vehicle impact test,
Vb is equal to or greater than the
nominal operating voltage as specified
by the vehicle manufacturer.

S7.6.4 The voltage(s) is/are measured
as shown in Figure 2, and the voltage(s)
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(V1) between the negative side of the
high voltage source and the electrical
chassis.

S7.6.5 The voltage(s) is/are measured
as shown in Figure 3, and the voltage(s)
(V2) between the positive side of the
high voltage source and the electrical
chassis.

S7.6.6 If V1 is greater than or equal
to V2, insert a known resistance (Ro)
between the negative side of the high
voltage source and the electrical chas-
sis. With the Ro installed, measure the
voltage (V1) as shown in Figure 4 be-
tween the negative side of the high
voltage source and the electrical chas-
sis. Calculate the electrical isolation
resistance (Ri) according to the for-
mula shown. Divide Ri (in ohms) by the
working voltage of the high voltage
source (in volts) to obtain the elec-
trical isolation (in ohms/volt).

S7.6.7 If V2 is greater than V1, in-
sert a known resistance (Ro) between
the positive side of the high voltage
source and the electrical chassis. With
the Ro installed, measure the voltage
(V2) as shown in Figure 5 between the
positive side of the high voltage source
and the electrical chassis. Calculate
the electrical isolation resistance (Ri)
according to the formula shown. Divide
Ri (in ohms) by the working voltage of
the high voltage source (in volts) to ob-
tain the electrical isolation (in ohms/
volt).

S7.7 Voltage measurement. For the
purpose of determining the voltage
level of the high voltage source speci-
fied in S5.3(b), voltage is measured as
shown in Figure 1. Voltage Vb is meas-
ured across the two terminals of the
voltage source. Voltages V1 and V2 are
measured between the source and the
electrical chassis. For a high voltage
source that has an automatic dis-
connect that is physically contained
within itself, the electrical isolation
measurement after the test is made
from the side of the automatic dis-
connect connected to the electric
power train or to the rest of the elec-
tric power train if the high voltage
source is a component contained in the
power train. For a high voltage source
that has an automatic disconnect that
is not physically contained within
itself, the electrical isolation measure-
ment after the test is made from both
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the high voltage source side of the
automatic disconnect and from the side
of the automatic disconnect connected
to the electric power train or to the
rest of the electric power train if the
high voltage source is a component
contained in the power train.

S8. Test procedure for on-board elec-
trical isolation monitoring system.
Prior to any impact test, the require-
ments of S5.4 for the on-board elec-
trical isolation monitoring system
shall be tested using the following pro-
cedure.

(1) The electric energy storage device
is at the state-of-charge specified in
ST7.1.

(2) The switch or device that provides
power from the high voltage system to
the propulsion motor(s) is in the acti-

Electrical Chassis

49 CFR Ch. V (10-1-11 Edition)

vated position or the ready-to-drive po-
sition.

(3) Determine the isolation resist-
ance, Ri, of the high voltage source
with the electrical isolation moni-
toring system using the procedure out-
lined in S7.6.2 through S7.6.7.

(4) Insert a resistor with resistance
Ro equal to or greater than 1/(1/(95
times the working voltage of the high
voltage source)—1/Ri) and less than 1/
(1/(100 times the working voltage of the
high voltage source)—1/Ri) between the
positive terminal of the high voltage
source and the electrical chassis.

(6) The electrical isolation moni-
toring system indicator shall display a
warning visible to the driver seated in
the driver’s designated seating posi-
tion.
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Figure 1. S7.6.3 and S7.7 Voltage Measurements of the High Voltage Source
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Electrical Chassis
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Figure 2. S7.6.4 Measurement for V1 Voltage between the Negative Side of the High
Voltage Source and the Electrical Chassis
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Electrical Chassis
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Figure 3. S7.6.5 Measurement for V2 Voltage between the Positive Side of the High
Voltage Source and the Electrical Chassis
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Electrical Chassis

Energy Conversion System Energy Storage System

Energy

Energy P i
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Conve.rswn Device
Device
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Ri = Ro (1+V2/V1)((V1-V1)V 1))

Figure 4. S7.6.6 Measurement for V1’ Voltage across Resistor between Negative Side of
the High Voltage Source and Electrical Chassis
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Electrical Chassis
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Energy Conversion System

t

V2’ Ro

P

Energy Storage System

Energy -
Conversion Propulsion
Device

Energy
Storage
Device

5 System

Electrical Chassis

Ri = Ro (14V1/V2)((V2-V2))/V2)

Figure 5. S7.6.7 Measurement for V2’ Voltage across Resistor between Positive Side of the

High Voltage Source and Electrical Chassis

[656 FR 57988, Sept. 27, 2000, as amended at 66 FR 60160, Dec. 3, 2001; 69 FR 51399, Aug. 19, 2004;
72 FR 51972, Sept. 11, 2007; 75 FR 12141, Mar. 15, 2010; 75 FR 33527, June 14, 2010; 76 FR 45448,

July 29, 2011]

§571.401 Standard No. Interior

trunk release.

401;

S1. Purpose and scope. This standard
establishes the requirement for pro-
viding a trunk release mechanism that
makes it possible for a person trapped
inside the trunk compartment of a pas-
senger car to escape from the compart-
ment.

S2. Application. This standard applies
to passenger cars that have a trunk
compartment. This standard does not
apply to passenger cars with a back
door.

S3. Definitions.

Back door means a door or door sys-
tem on the back end of a passenger car
through which cargo can be loaded or
unloaded. The term includes the hinged
back door on a hatchback or a station
wagon.

Trunk compartment. (a) Means a space
that:

(1) Is intended to be used for carrying
luggage or cargo,

(2) Is wholly separated from the occu-
pant compartment of a passenger car
by a permanently attached partition or
by a fixed or fold-down seat back and/
or partition,

(3) Has a trunk lid, and

(4) Is large enough so that the three-
year-old child dummy described in
Subpart C of Part 572 can be placed in-
side the trunk compartment, and the
trunk 1lid can be closed and latched
with all removable equipment fur-
nished by the passenger car manufac-
turer stowed in accordance with
label(s) on the passenger car or infor-
mation in the passenger car owner’s
manual, or, if no information is pro-
vided, as located when the passenger
car is delivered. (Note: For purposes of
this standard, the Part 572 Subpart C
test dummy need not be equipped with
the accelerometers specified in §572.21.)
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