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(7) Limited quantities of other haz-
ardous materials. 

(c) Hazardous materials in life saving 
appliances must be packaged as fol-
lows: 

(1) Division 2.2 compressed or lique-
fied gases must be packaged in cyl-
inders in accordance with the require-
ments of this subchapter; 

(2) Signal devices (Class 1) must be in 
packagings that prevent them from 
being inadvertently activated; 

(3) Strike-anywhere matches must be 
cushioned to prevent movement or fric-
tion in a metal or composition recep-
tacle with a screw-type closure in a 
manner that prevents them from being 
inadvertently activated; 

(4) Limited quantities of other haz-
ardous materials must be packaged in 
accordance with the requirements of 
this subchapter; and 

(5) Life-saving appliances containing 
no hazardous materials other than cyl-
inders of Division 2.2 compressed or liq-
uefied gases with no subsidiary risk, 
with a capacity not exceeding 120 mL, 
installed solely for the purpose of acti-
vating the appliance, are not subject to 
the provisions of this subchapter pro-
vided they are overpacked in rigid 
outer packagings with a maximum 
gross mass of 40 kg. For transportation 
by aircraft, such appliances must be 
transported as cargo and may not be 
carried onboard an aircraft by pas-
sengers or crewmembers in carry-on 
baggage, checked baggage, or on their 
person unless specifically excepted by 
§ 175.10. 

[69 FR 76158, Dec. 20, 2004, as amended at 72 
FR 44950, Aug. 9, 2007; 73 FR 57006, Oct. 1, 
2008; 78 FR 1089, Jan. 7, 2013; 79 FR 46039, Aug. 
6, 2014] 

§ 173.220 Internal combustion engines, 
self-propelled vehicles, mechanical 
equipment containing internal com-
bustion engines, battery-powered 
equipment or machinery, fuel cell- 
powered equipment or machinery. 

(a) Applicability. An internal combus-
tion engine, self-propelled vehicle, 
mechanized equipment containing an 
internal combustion engine, a battery- 
powered vehicle or equipment, or a fuel 
cell-powered vehicle or equipment, or 
any combination thereof, is subject to 
the requirements of this subchapter 

when transported as cargo on a trans-
port vehicle, vessel, or aircraft if— 

(1) The engine contains a liquid or 
gaseous fuel. An engine may be consid-
ered as not containing fuel when the 
engine components and any fuel lines 
have been completely drained, suffi-
ciently cleaned of residue, and purged 
of vapors to remove any potential haz-
ard and the engine when held in any 
orientation will not release any liquid 
fuel; 

(2) The fuel tank contains a liquid or 
gaseous fuel. A fuel tank may be con-
sidered as not containing fuel when the 
fuel tank and the fuel lines have been 
completely drained, sufficiently 
cleaned of residue, and purged of va-
pors to remove any potential hazard; 

(3) It is equipped with a wet battery 
(including a non-spillable battery), a 
sodium battery or a lithium battery; or 

(4) Except as provided in paragraph 
(f)(1) of this section, it contains other 
hazardous materials subject to the re-
quirements of this subchapter. 

(b) Requirements. Unless otherwise ex-
cepted in paragraph (b)(4) of this sec-
tion, vehicles, engines, and equipment 
are subject to the following require-
ments: 

(1) Flammable liquid fuel. A fuel tank 
containing a flammable liquid fuel 
must be drained and securely closed, 
except that up to 500 mL (17 ounces) of 
residual fuel may remain in the tank, 
engine components, or fuel lines pro-
vided they are securely closed to pre-
vent leakage of fuel during transpor-
tation. Self-propelled vehicles con-
taining diesel fuel are excepted from 
the requirement to drain the fuel 
tanks, provided that sufficient ullage 
space has been left inside the tank to 
allow fuel expansion without leakage, 
and the tank caps are securely closed. 

(2) Flammable liquefied or compressed 
gas fuel. (i) For transportation by 
motor vehicle, rail car or vessel, fuel 
tanks and fuel systems containing 
flammable liquefied or compressed gas 
fuel must be securely closed. For trans-
portation by vessel, the requirements 
of §§ 176.78(k) and 176.905 of this sub-
chapter apply. 

(ii) For transportation by aircraft: 
(A) Flammable gas-powered vehicles, 

machines, equipment or cylinders con-
taining the flammable gas must be 
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completely emptied of flammable gas. 
Lines from vessels to gas regulators, 
and gas regulators themselves, must 
also be drained of all traces of flam-
mable gas. To ensure that these condi-
tions are met, gas shut-off valves must 
be left open and connections of lines to 
gas regulators must be left discon-
nected upon delivery of the vehicle to 
the operator. Shut-off valves must be 
closed and lines reconnected at gas reg-
ulators before loading the vehicle 
aboard the aircraft; or alternatively; 

(B) Flammable gas powered vehicles, 
machines or equipment, which have 
cylinders (fuel tanks) that are equipped 
with electrically operated valves, may 
be transported under the following con-
ditions: 

(1) The valves must be in the closed 
position and in the case of electrically 
operated valves, power to those valves 
must be disconnected; 

(2) After closing the valves, the vehi-
cle, equipment or machinery must be 
operated until it stops from lack of fuel 
before being loaded aboard the aircraft; 

(3) In no part of the closed system 
shall the pressure exceed 5% of the 
maximum allowable working pressure 
of the system or 290 psig (2000 kPa), 
whichever is less; and 

(4) There must not be any residual 
liquefied gas in the system, including 
the fuel tank. 

(3) Truck bodies or trailers on flat 
cars—flammable liquid or gas powered. 
Truck bodies or trailers with auto-
matic heating or refrigerating equip-
ment of the flammable liquid type may 
be shipped with fuel tanks filled and 
equipment operating or inoperative, 
when used for the transportation of 
other freight and loaded on flat cars as 
part of a joint rail and highway move-
ment, provided the equipment and fuel 
supply conform to the requirements of 
§ 177.834(l) of this subchapter. 

(4) Modal exceptions. Quantities of 
flammable liquid fuel greater than 500 
mL (17 ounces) may remain in the fuel 
tank in self-propelled vehicles and me-
chanical equipment only under the fol-
lowing conditions: 

(i) For transportation by motor vehi-
cle or rail car, the fuel tanks must be 
securely closed. 

(ii) For transportation by vessel, the 
shipment must conform to § 176.905 of 
this subchapter. 

(iii) For transportation by aircraft, 
when carried in aircraft designed or 
modified for vehicle ferry operations 
when all the following conditions must 
be met: 

(A) Authorization for this type oper-
ation has been given by the appropriate 
authority in the government of the 
country in which the aircraft is reg-
istered; 

(B) Each vehicle is secured in an up-
right position; 

(C) Each fuel tank is filled in a man-
ner and only to a degree that will pre-
clude spillage of fuel during loading, 
unloading, and transportation; and 

(D) Each area or compartment in 
which a self-propelled vehicle is being 
transported is suitably ventilated to 
prevent the accumulation of fuel va-
pors. 

(c) Battery-powered or installed. Bat-
teries must be securely installed, and 
wet batteries must be fastened in an 
upright position. Batteries must be 
protected against a dangerous evo-
lution of heat, short circuits, and dam-
age to terminals in conformance with 
§ 173.159(a) and leakage; or must be re-
moved and packaged separately under 
§ 173.159. Battery-powered vehicles, ma-
chinery or equipment including bat-
tery-powered wheelchairs and mobility 
aids are not subject to any other re-
quirements of this subchapter except 
§ 173.21 of this subchapter when trans-
ported by rail, highway or vessel. 

(d) Lithium batteries. Except as pro-
vided in § 172.102, special provision 
A101, of this subchapter, vehicles, en-
gines, and machinery powered by lith-
ium metal batteries, that are trans-
ported with these batteries installed, 
are forbidden aboard passenger-car-
rying aircraft. Lithium batteries con-
tained in vehicles, engines, or mechan-
ical equipment must be securely fas-
tened in the battery holder of the vehi-
cle, engine, or mechanical equipment, 
and be protected in such a manner as 
to prevent damage and short circuits 
(e.g., by the use of non-conductive caps 
that cover the terminals entirely). Ex-
cept for vehicles transported by high-
way, rail, or vessel with prototype or 
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low production lithium batteries se-
curely installed, each lithium battery 
must be of a type that has successfully 
passed each test in the UN Manual of 
Tests and Criteria, as specified in 
§ 173.185, unless approved by the Asso-
ciate Administrator. 

(e) Fuel cells. A fuel cell must be se-
cured and protected in a manner to 
prevent damage to the fuel cell. Equip-
ment (other than vehicles, engines or 
mechanical equipment) such as con-
sumer electronic devices containing 
fuel cells (fuel cell cartridges) must be 
described as ‘‘Fuel cell cartridges con-
tained in equipment’’ and transported 
in accordance with § 173.230 of this sub-
chapter. 

(f) Other hazardous materials. (1) Items 
containing hazardous materials, such 
as fire extinguishers, compressed gas 
accumulators, safety devices, and other 
hazardous materials that are integral 
components of the motor vehicle, en-
gine, or mechanical equipment, and 
that are necessary for the operation of 
the vehicle, engine, or mechanical 
equipment, or for the safety of its oper-
ator or passengers, must be securely 
installed in the motor vehicle, engine, 
or mechanical equipment. Such items 
are not otherwise subject to the re-
quirements of this subchapter. Equip-
ment (other than vehicles, engines, or 
mechanical equipment), such as con-
sumer electronic devices containing 
lithium batteries, must be described as 
‘‘Lithium metal batteries contained in 
equipment’’ or ‘‘Lithium ion batteries 
contained in equipment,’’ as appro-
priate, and transported in accordance 
with § 173.185 of this subchapter, and 
applicable special provisions. Equip-
ment (other than vehicles, engines, or 
mechanical equipment), such as con-
sumer electronic devices containing 
fuel cells (fuel cell cartridges), must be 
described as ‘‘Fuel cell cartridges con-
tained in equipment’’ and transported 
in accordance with § 173.230 of this sub-
chapter. 

(2) Other hazardous materials must 
be packaged and transported in accord-
ance with the requirements of this sub-
chapter. 

(g) Additional requirements for internal 
combustion engines and vehicles with cer-
tain electronic equipment when trans-
ported by aircraft or vessel. When an in-

ternal combustion engine that is not 
installed in a vehicle or equipment is 
offered for transportation by aircraft 
or vessel, all fuel, coolant or hydraulic 
systems remaining in the engine must 
be drained as far as practicable, and all 
disconnected fluid pipes that pre-
viously contained fluid must be sealed 
with leak-proof caps that are positively 
retained. When offered for transpor-
tation by aircraft, vehicles equipped 
with theft-protection devices, installed 
radio communications equipment or 
navigational systems must have such 
devices, equipment or systems dis-
abled. 

(h) Exceptions. Except as provided in 
paragraph (f)(2) of this section, ship-
ments made under the provisions of 
this section— 

(1) Are not subject to any other re-
quirements of this subchapter for 
transportation by motor vehicle or rail 
car; and 

(2) Are not subject to the require-
ments of subparts D, E and F (marking, 
labeling and placarding, respectively) 
of part 172 of this subchapter or § 172.604 
of this subchapter (emergency response 
telephone number) for transportation 
by vessel or aircraft. For transpor-
tation by aircraft, the provisions of 
§ 173.159(b)(2) of this part as applicable, 
the provisions of § 173.230(f), as applica-
ble, other applicable requirements of 
this subchapter, including shipping pa-
pers, emergency response information, 
notification of pilot-in-command, gen-
eral packaging requirements, and the 
requirements specified in § 173.27 of this 
subchapter must be met. For transpor-
tation by vessel, additional exceptions 
are specified in § 176.905 of this sub-
chapter. 

[76 FR 3377, Jan. 19, 2011, as amended at 78 
FR 1089, Jan. 7, 2013; 78 FR 60754, Oct. 2, 2013; 
79 FR 46039, Aug. 6, 2014] 

§ 173.221 Polymeric beads, expandable 
and Plastic molding compound. 

(a) Non-bulk shipments of Polymeric 
beads (or granules), expandable evolving 
flammable vapor and Plastic molding 
compound in dough, sheet or extruded 
rope form, evolving flammable vapor must 
be packed in: metal (4A, 4B, or 4N), 
wooden (4C1 or 4C2), plywood (4D), fi-
berboard (4G), reconstituted wood (4F), 
plastic (4H1 or 4H2) boxes, plywood 
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