§38.05-3

ambient temperatures of 115° F. still
air and 90° F. still water.

(d) Cargo tanks in vessels in ocean;
Great Lakes; lakes, bays, and sounds;
or coastwise service shall be designed
to withstand, simultaneously, the fol-
lowing dynamic loadings:

(1) Rolling 30° each side (120°) in 10
seconds.

(2) Pitching 6° half amplitude (24°) in
7 seconds.

(3) Heaving L/80" half amplitude (L/20")
in 8 seconds.

(e) Cargo tanks on barges shall be de-
signed in accordance with §32.63-25 of
this subchapter.

(f) Each liquefied flammable gas tank
shall be provided with not less than a
15-inch by 23-inch or an 18-inch nomi-
nal diameter manhole fitted with a
cover located above the maximum lig-
uid level and as close to the top of the
tank as possible. Where access trunks
are fitted to the tanks, the nominal di-
ameter of the trunks shall be not less
than 30 inches.

(g) Cargo tanks vented above 10
pounds per square inch gage shall be of
the pressure vessel type.

§38.05-3 Design and construction of
pressure vessel type cargo tanks—
TB/ALL.

(a) Cargo tanks of pressure vessel
configuration (e.g. cylindrical, spher-
ical, etc.) shall be designed, fabricated,
inspected, and tested in accordance
with the applicable requirements of
part 54 of subchapter F (Marine Engi-
neering) of this chapter, except as oth-
erwise provided for in this part.

(b) The requirements of this section
anticipate that cargo tanks con-
structed as pressure vessels will, by
themselves, constitute the cargo con-
tainment system and usually will not
require a secondary barrier.

(c) In the design of the tank, consid-
eration shall be given to the possibility
of the tank being subjected to external
loads. Consideration shall also be given
to excessive loads that can be imposed
on the tanks by their support due to
static and dynamic forces under oper-
ating conditions or during testing. The
design shall show the manner in which
the tanks are to be installed, sup-
ported, and secured, and shall be ap-
proved prior to tank installation.
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(d) Tanks with a service temperature
of minus 20° F'. or lower and fabricated
of ferritic materials shall be stress re-
lieved.

(e) Unlagged cargo tanks, where the
cargo is transported, at or near ambi-
ent temperatures, shall be designed for
the vapor pressure of the gas at 115° F.
The design shall also be based on the
minimum internal pressure (maximum
vacuum), plus the maximum external
static head to which the tank may be
subjected. Whenever surrounding cargo
is at a greater temperature than the
maximum allowable temperature of
the liquefied flammable gas tanks, the
liquefied flammable gas cargo is to be
such that the design pressure of the
liquefied flammable gas tank is not ex-
ceeded.

(f) Where cargo tanks, in which the
cargo is transported at or near ambient
temperature, are lagged with an insula-
tion material of a thickness to provide
a thermal conductance of not more
than 0.075 B.t.u. per square foot per de-
gree Fahrenheit differential in tem-
perature per hour, the tanks shall be
designed for a pressure of not less than
the vapor pressure of the gas at 105° F.
The insulation material shall conform
to the requirements of §38.05-20. The
design shall also be based on the min-
imum internal pressure (maximum
vacuum) plus the maximum external
static head to which the tank may be
subjected.

(g) Cargo tanks in which the tem-
perature is maintained below the nor-
mal atmospheric temperature by re-
frigeration or other acceptable means
shall be designed for a pressure of not
less than 110 percent of the vapor pres-
sure corresponding to the temperature
of the liquid at which the system is
maintained, or the pressure cor-
responding to the greatest dynamic
and static loads expected to be encoun-
tered either in service or during test-
ing. For mechanically stress relieved
cargo tanks, additional factors relating
design pressure and maximum allow-
able pressure shall be as specified by
the Commandant. The material of the
tank shall satisfy the requirements of
subchapter F (Marine Engineering) of
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this chapter for the service tempera-
ture, and this temperature shall be per-
manently marked on the tank as pre-
scribed in §38.05-5.

(h) Where applicable, the design shall
investigate the thermal stresses in-
duced in the cargo tank at the service
temperature.

(i) The shell and head thickness of
liquefied gas cargo tanks shall not be
less than five-sixteenths inch.

[CGFR 66-33, 31 FR 15269, Dec. 6, 1966, as
amended by CGFR 68-82, 33 FR 18806, Dec. 18,
1968]

§38.05-4 Design and construction of
nonpressure vessel type cargo
tanks—TB/ALL.

(a) The requirements in this section
anticipate a cargo containment system
consisting of a primary tank which is
structurally self-supporting and, where
required, a secondary barrier. Other
vessel or cargo tank configurations,
such as membrane type liners exter-
nally supported, will be considered
upon submission of substantiating
data, and based upon such additional
tests as the Commandant may direct.

(b) A secondary barrier is an arrange-
ment or structure designed to contain
the cargo temporarily if leakage devel-
ops in the primary container. A sec-
ondary barrier shall be provided where
leakage from the primary container
may cause lowering of the temperature
of the ship’s structure to an unsafe
level. The secondary barrier shall be
constructed of material suitable to
contain the cargo at the service tem-
perature.

(c) The design of the cargo contain-
ment systems shall be such that under
normal service conditions, or upon fail-
ure of the primary tank, the hull struc-
ture shall not be cooled down to a tem-
perature which is unsafe for the mate-
rials involved. Structural members not
suitable for the service temperatures of
the cargo shall be protected by a sec-
ondary barrier consisting of suitable
structural containment together with
necessary associated insulation. Heat
transmission studies and tests may be
required to demonstrate that the ar-
rangement is feasible and that the final
material temperatures are acceptable.

(d) The design and construction of
the cargo tanks shall be at least equiv-

§38.05-5

alent to the standards established by
the American Bureau of Shipping or
other recognized classification society.
For special tanks, or designs not con-
templated by standards of the classi-
fication society, a detailed analysis of
the entire tank, or designated parts
thereof, shall be made and submitted
to the Commandant for approval.

(e) The cargo tank shall be designed
for a head of cargo at least equal to the
highest level the liquid cargo may at-
tain plus the maximum venting pres-
sure. In no case shall a head of cargo
less than 4 feet above the cargo hatch
or expansion trunk be used.

(f) The design shall investigate the
thermal stresses induced in the cargo
tank during loading. Where necessary,
devices for spray loading or other
methods of precooling or cooling dur-
ing loading shall be included in the de-
sign.

(g) All weld intersections or crossings
in joints of primary tank shells shall
be radiographed for a distance of 10
thicknesses from the intersection. All
other welding in the primary tank and
in the secondary barrier shall be spot
radiographed in accordance with the
requirements of part 54 of subchapter F
(Marine Engineering) of this chapter.

[CGFR 66-33, 31 FR 15269, Dec. 6, 1966, as
amended by CGFR 68-82, 33 FR 18807, Dec. 18,
1968]

§38.05-5 Markings—TB/ALL.

(a)(1) Upon satisfactory completion
of tests and inspection, pressure vessel
and nonpressure vessel type cargo
tanks, shall have markings as required
by §54.10-20 of subchapter F (Marine
Engineering) of this chapter except
that for nonpressure vessel type tanks,
the Coast Guard number and pressure
vessel class shall be omitted.

(2) Hydrostatic test for pressure ves-
sel type tanks shall be that specified in
§38.25-1(b). In the case of nonpressure
vessel type tanks, the hydrostatic test
pressure shall mean the pressure speci-
fied in §38.25-1(d), while the maximum
allowable pressure shall mean the max-
imum venting pressure as used in
§38.05-4(e). Where it is not feasible to
attach the nameplate to the tank, it
shall be conspicuously displayed near-
by.
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