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(4) Mixtures of cryogenic liquid. Where
charging requirements are not specifi-
cally prescribed in this paragraph (f),
the cryogenic liquid must be shipped in
packagings and under conditions ap-
proved by the Associate Administrator.

(g) One-way travel time; marking. The
jacket of a cargo tank to be used to
transport a flammable cryogenic liquid
must be marked on its right side near
the front, in letters and numbers at
least two inches high, “‘One-Way-Trav-
el-Time __ hrs.”, with the blank filled
in with a number indicating the one-
way travel time (OWTT), in hours, of
the cargo tank for the flammable cryo-
genic liquid to be transported. A cargo
tank that is partially unloaded at one
or more locations must have additional
marking ‘“‘One-Way-Travel-Time __ hrs.
___psig to __ psig at __ percent filling
density,” with the second blank filled
in with the pressure existing after par-
tial unloading and the third blank
filled in with the set-to-discharge pres-
sure of the control valve or pressure re-
lief valve, and the fourth blank with
the filling density following partial un-
loading. Multiple OWTT markings for
different pressure levels are permitted.
The abbreviation “OWTT’ may be used
in place of the words ‘‘One-way-travel-
time”’ in the marking required by this
paragraph.

(1) OWTT is based on the marked
rated holding time (MRHT) of the
cargo tank for the cryogenic liquid to
be transported in the cargo tank. If the
MRHT for the flammable cryogenic liq-
uid is not displayed on or adjacent to
the specification plate, this MRHT may
be derived.

(2) The MRHT is converted to OWTT,
in hours, as follows:

(i) For a tank with an MRHT of 72
hours or less,

OWTT = (MRHT - 24)/2

(ii) For a tank with an MRHT greater
than 72 hours,

OWTT = MRHT - 48

(3) Each cargo tank motor vehicle
used to transport a flammable cryo-
genic liquid must be examined after
each shipment to determine its actual
holding time. The record required by
§177.840(h) of this subchapter may be
used for this determination. If the ex-
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amination indicates that the actual
holding time of the cargo tank, after
adjustment to reflect an average ambi-
ent temperature of 85 °F, is less than 90
percent of the marked rated holding
time (MRHT) for the cryogenic liquid
marked on the specification plate or
adjacent thereto (see §178.338-18(b) of
this subchapter), the tank may not be
refilled with any flammable cryogenic
liquid until it is restored to its marked
rated holding time value or it is re-
marked with the actual marked rated
holding time determined by this exam-
ination. If the name of the flammable
cryogenic liquid that was transported
and its marked rated holding time is
not displayed on or adjacent to the
specification plate, this requirement
may be met by deriving the MRHT of
the cargo tank for that flammable
cryogenic liquid and comparing that
derived MRHT with the actual holding
time after adjustment.

[Amdt. 173-166, 48 FR 27696, June 16, 1983]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §173.318, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.govinfo.gov.

§173.319 Cryogenic liquids in tank
cars.

(a) General requirements. (1) A tank
car containing a flammable cryogenic
liquid may not be shipped unless it was
loaded by, or with the consent of, the
owner of the tank car.

(2) The amount of flammable cryo-
genic liquid loaded into a tank car
must be determined, either by direct
measurement or by calculation based
on weight, to verify that the tank has
not been filled to a level in excess of
the limits specified in paragraph (d)(2)
of this section. The weight of any flam-
mable cryogenic liquid loaded, except
hydrogen, must be checked by use of
scales after disconnecting the loading
line.

(3) The shipper must notify the Fed-
eral Railroad Administration whenever
a tank car containing any flammable
cryogenic liquid is not received by the
consignee within 20 days from the date
of shipment. Notification to the Fed-
eral Railroad Administration may be
made by email to HMassist@dot.gov or
telephone call to (202) 493-6245.
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(4) A tank car may not be loaded
with any flammable cryogenic liquid:

(i) That may combine chemically
with any residue in the tank to
produce an unsafe condition,

(ii) That is colder than the design
service temperature of the tank,

(iii) If the average daily pressure rise
in the tank exceeded 3 psig during the
prior shipment,

(iv) Unless it is marked with the
name of contents, in accordance with
§172.330 of this subchapter.

(b) When a tank car containing a
flammable cryogenic liquid is offered
for transportation:

(1) At least 0.5 percent outage must
be provided below the inlet of the pres-
sure relief or pressure control valve at
the start-to-discharge pressure setting
of the valve, with the tank car in a
level attitude, and

(2) The absolute pressure in the annu-
lar space must be less than 75 microns
of mercury.

49 CFR Ch. | (10-1-23 Edition)

(c) Temperature. A flammable cryo-
genic liquid must be loaded into a tank
car at such a temperature that the av-
erage daily pressure rise during trans-
portation will not exceed 3 psig (see
paragraph (a)(4)(iii) of this section).

(d) A Class DOT-113 tank car is au-
thorized for the shipment of the fol-
lowing cryogenic liquids subject to the
following additional requirements:

(1) For purposes of this section, ‘‘fill-
ing density” is defined as the percent
ratio of the weight of lading in the
tank to the weight of water that the
tank will hold at the design service
temperature (one pound of water =
27.737 cubic inches at 60 °F., or one gal-
lon of water = 231 cubic inches at 60 °F.
and weighs 8.32828 pounds).

(2) Ethylene, hydrogen (minimum 95
percent parahydrogen), and methane,
cryogenic liquids must be loaded and
shipped in accordance with the fol-
lowing table:
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TABLE 1 TO §173.319(D)—PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE SETTING

Maximum start-to-discharge pressure

Maximum permitted filling density
(percent by weight)

Si

(psi9) Ethylene Ethylene Ethylene Hydrogen Methane
A7 s
A5
75 .. . R R R 37.3.
Maximum pressure when offered for transportation ........ 10 psig 20 psig 20 psig . 15 psig.
Design Service tEMPErature ............cccccceeereeiverienieneninenns Minus 260 °F Minus 260 °F Minus 155 °F Minus 423 °F Minus 260 °F.
Specification (see §180.507(b)(3) of this subchapter) .... | 113D60W, 113C60W 113C120W .. 113D120W . 113A175W, 113A60W 113C120W9.

Note: For DOT 113 cryogenic tank cars, delimiters indicate the following:

A—authorized for minus 423 °F loading;
C—authorized for minus 260 °F loading;
D—authorized for minus 155 °F loading.
The specification suffix “9” indicates the tank car is equipped with (minimum) 9/16 inch TC 128B normalized steel outer jacket and tank heads.

104 “ulwpy A9jos SO "ZoH pup aulledid
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(e) Special requirements for class DOT
113 tank cars. (1) A class DOT-113 tank
car need not be periodically pressure
tested; however, each shipment must
be monitored to determine the average
daily pressure rise in the tank car. If
the average daily pressure rise during
any shipment exceeds 0.2 Bar (3 psig)
per day, the tank must be tested for
thermal integrity prior to any subse-
quent shipment.

(2) Thermal integrity test. When re-
quired by paragraph (e)(1) of this sec-
tion, either of the following thermal
integrity tests may be used:

(1) Pressure rise test. The pressure rise
in the tank may not exceed 0.34 Bar (b
psig) in 24 hours. When the pressure
rise test is performed, the absolute
pressure in the annular space of the
loaded tank car may not exceed 75 mi-
crons of mercury at the beginning of
the test and may not increase more
than 25 microns during the 24-hour pe-
riod; or

(i1) Calculated heat transfer rate test.
The insulation system must be per-
formance tested as prescribed in
§179.400-4 of this subchapter. When the
calculated heat transfer rate test is
performed, the absolute pressure in the
annular space of the loaded tank car
may not exceed 75 microns of mercury
at the beginning of the test and may
not increase more than 25 microns dur-
ing the 24-hour period. The calculated
heat transfer rate in 24 hours may not
exceed:

(A) 120 percent of the appropriate
standard heat transfer rate specified in
§179.401-1 of this subchapter, for DOT-
113A60W and DOT-113C120W tank cars;

(B) 122.808 joules (0.1164 Btu/day/lb.)
of inner tank car water capacity, for
DOT-113A175W tank cars;

(C) 345.215 joules (0.3272 Btu/day/lb.)
of inner tank car water capacity, for
DOT-113C60W and 113D60W tank cars;
or

(D) 500.09 joules (0.4740 Btu/day/lb.) of
inner tank car water capacity, for
DOT-113D120W tank cars.

(3) A tank car that fails a test pre-
scribed in paragraph (e)(2) of this sec-
tion must be removed from hazardous
materials service. A tank car removed
from hazardous materials service be-
cause it failed a test prescribed in
paragraph (e)(2) of this section may not

49 CFR Ch. | (10-1-23 Edition)

be used to transport a hazardous mate-
rial unless the tank car conforms to all
applicable requirements of this sub-
chapter.

(4) Each rupture disc must be re-
placed every 12 months, and the re-
placement date must be marked on the
car near the pressure relief valve infor-
mation.

(5) Pressure relief valves and alter-
nate pressure relief valves must be
tested every five years. The start-to-
discharge pressure and vapor tight
pressure requirements for the pressure
relief valves must be as specified in
§179.401-1 of this subchapter. The alter-
nate pressure relief device values speci-
fied in §179.401-1 of this subchapter for
a DOT-113C120W tank car apply to a
DOT-113D120W tank car.

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, app. A
to part 1)

[Amdt. 173-166, 48 FR 27698, June 16, 1983, as
amended by Amdt. 173-245, Sept. 21, 1995; 65
FR 58630, Sept. 29, 2000; 66 FR 45184, 45379,
45383, Aug. 28, 2001; 70 FR 34076, June 13, 2005;
81 FR 3681, Jan. 21, 2016; 85 FR 45029, July 24,
2020]

§173.320 Cryogenic
tions.

liquids; excep-

(a) Atmospheric gases and helium,
cryogenic liquids, in Dewar flasks, in-
sulated cylinders, insulated portable
tanks, insulated cargo tanks, and insu-
lated tank cars, designed and con-
structed so that the pressure in such
packagings will not exceed 25.3 psig
under ambient temperature conditions
during transportation are not subject
to the requirements of this subchapter
when transported by motor vehicle or
railcar except as specified in para-
graphs (a)(1), (a)(2), and (a)(3) of this
section.

(1) Sections 171.15 and 171.16 of this
subchapter pertaining to the reporting
of incidents, not including a release
that is the result of venting through a
pressure control valve, or the neck of
the Dewar flask.

(2) Subparts A, B, C, D, G and H of
part 172, (§§174.24 for rail and 177.817 for
highway) and in addition, part 172 in
its entirety for oxygen.

(3) Subparts A and B of part 173, and
§§174.1 and 177.800, 177.804, and 177.823 of
this subchapter.
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