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operation. A passive means of emer-
gency discharge control automatically
shuts off the flow of product without
the need for human intervention with-
in 20 seconds of an unintentional re-
lease caused by a complete separation
of the liquid delivery hose. An off-
truck remote means of emergency dis-
charge control permits a qualified per-
son attending the unloading operation
to close the cargo tank’s internal self-
closing stop valve and shut off all mo-
tive and auxiliary power equipment at
a distance from the cargo tank motor
vehicle.

Excess flow valve, integral excess flow
valve, or excess flow feature means a
component that will close automati-
cally if the flow rate of a gas or liquid
through the component reaches or ex-
ceeds the rated flow of gas or liquid
specified by the original valve manu-
facturer when piping mounted directly
on the valve is sheared off before the
first valve, pump, or fitting down-
stream from the valve.

Internal self-closing stop valve means a
primary shut off valve installed in a
product discharge outlet of a cargo
tank and designed to be kept closed by
self-stored energy.

Primary  discharge control system
means a primary shut-off installed at a
product discharge outlet of a cargo
tank consisting of an internal self-clos-
ing stop valve that may include an in-
tegral excess flow valve or an excess
flow feature, together with linkages
that must be installed between the
valve and remote actuator to provide
manual and thermal on-truck remote
means of closure.

[Order 59-B, 30 FR 579, Jan. 16, 1965. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §178.337-1, see the List of
CFR Sections Affected which appears in the
Finding Aids section of the printed volume
and on GPO Access.

§178.337-2 Material.

(a) General. (1) All material used for
construction of the cargo tank and ap-
purtenances must be suitable for use
with the commodities to be trans-
ported therein and must conform to
the requirements of the ASME Code
and/or requirements of the American

§178.337-2

Society for Testing and Materials in all
respects.

(2) Impact tests are required on steel
used in the fabrication of each cargo
tank constructed in accordance with
part UHT of the ASME Code. The tests
must be made on a lot basis. A lot is
defined as 100 tons or less of the same
heat treatment processing lot having a
thickness variation no greater than
plus or minus 25 percent. The minimum
impact required for full size specimens
must be 20 foot-pounds in the longitu-
dinal direction at —30 °F., Charpy V-
Notch and 15 foot-pounds in the trans-
verse direction at —30 °F., Charpy V-
Notch. The required values for subsize
specimens must be reduced in direct
proportion to the cross-sectional area
of the specimen beneath the notch. If a
lot does not meet this requirement, in-
dividual plates may be accepted if they
individually meet this requirement.

(3) The fabricator shall record the
heat, and slab numbers, and the cer-
tified Charpy impact values, where re-
quired, of each plate used in each cargo
tank on a sketch showing the location
of each plate in the shell and heads of
the cargo tank. Copies of each sketch
shall be provided to the owner and re-
tained for at least five years by the
fabricator and made available to duly
identified representatives of the De-
partment of Transportation.

(4) The direction of final rolling of
the shell material shall be the circum-
ferential orientation of the cargo tank
shell.

(b) For a chlorine cargo tank. Plates,
the manway nozzle, and anchorage
shall be made of carbon steel which
meets the following requirements:

(1) For a cargo tank manufactured on
or before December 31, 1974—

(i) Material shall conform to ASTM
Specification A-300 -58, titled ‘‘Steel
Plates for Pressure Vessels for Service
at Low Temperatures’’;

(ii) Material shall be Class 1, Grade
A, flange or firebox quality;

(iii) Plate impact test specimens, as
required under paragraph (a) of this
section, shall be of the Charpy keyhole
notch type; and

(iv) Plate impact test specimens
shall meet the impact test require-
ments in paragraph (a) of this section
in both the longitudinal and transverse
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directions of rolling at a temperature
of minus 45.5 C. (=50 °F.).

(2) For a cargo tank manufactured on
or after January 1, 1975—

(i) Material shall conform to ASTM
Specification A-612-72a, Grade B or A
516, Grade 65 or 70;

(ii) Material shall meet the Charpy
V-notch test requirements of ASTM
Specification A 20; and

(iii) Plate impact test specimens
shall meet the impact test require-
ments in paragraph (a) of this section
in both the longitudinal and transverse
directions of rolling at a temperature
of minus 40 °C. (—40 °F.).

(c) A cargo tank in anhydrous ammo-
nia service must be constructed of
steel. The use of copper, silver, zinc or
their alloys is prohibited. Baffles made
from aluminum may be used only if
joined to the cargo tank by a process
not requiring postweld heat treatment
of the cargo tank.

[Order 59-B, 30 FR 579, Jan. 16, 1965. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §178.337-2, see the List of
CFR Sections Affected which appears in the
Finding Aids section of the printed volume
and on GPO Access.

§178.337-3 Structural integrity.

(a) General requirements and accept-
ance criteria. (1) Except as provided in
paragraph (d) of this section, the max-
imum calculated design stress at any
point in the cargo tank may not exceed
the maximum allowable stress value
prescribed in Section VIII of the ASME
Code, or 25 percent of the tensile
strength of the material used.

(2) The relevant physical properties
of the materials used in each cargo
tank may be established either by a
certified test report from the material
manufacturer or by testing in conform-
ance with a recognized national stand-
ard. In either case, the ultimate tensile
strength of the material used in the de-
sign may not exceed 120 percent of the
ultimate tensile strength specified in
either the ASME Code or the ASTM
standard to which the material is man-
ufactured.

(3) The maximum design stress at
any point in the cargo tank must be
calculated separately for the loading
conditions described in paragraphs (b),
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(c), and (d) of this section. Alternate
test or analytical methods, or a com-
bination thereof, may be used in place
of the procedures described in para-
graphs (b), (¢), and (d) of this section, if
the methods are accurate and
verifiable.

(4) Corrosion allowance material may
not be included to satisfy any of the
design calculation requirements of this
section.

(b) The static design and construc-
tion of each cargo tank must be in ac-
cordance with section VIII of the
ASME Code. The cargo tank design
must include calculation of stresses
generated by design pressure, the
weight of lading, the weight of struc-
ture supported by the cargo tank wall,
and the effect of temperature gradients
resulting from lading and ambient
temperature extremes. When dissimilar
materials are used, their thermal coef-
ficients must be used in calculation of
thermal stresses. Stress concentrations
in tension, bending and torsion which
occur at pads, cradles, or other sup-
ports must be considered in accordance
with appendix G of the ASME Code.

(c) Shell design. Shell stresses result-
ing from static or dynamic loadings, or
combinations thereof, are not uniform
throughout the cargo tank motor vehi-
cle. The vertical, longitudinal, and lat-
eral normal operating loadings can
occur simultaneously and must be
combined. The vertical, longitudinal
and lateral extreme dynamic loadings
occur separately and need not be com-
bined.

(1) Normal operating loadings. The fol-
lowing procedure addresses stress in
the tank shell resulting from normal
operating loadings. The effective stress
(the maximum principal stress at any
point) must be determined by the fol-
lowing formula:

S = 0.5(Sy + S, + [0.25(Sy — 8,02 + S2]05

Where:

(i) S = effective stress at any given
point under the combination of static
and normal operating loadings that can
occur at the same time, in psi.

(ii) Sy = circumferential stress gen-
erated by the MAWP and external pres-
sure, when applicable, plus static head,
in psi.
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