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bumper (see § 178.338–10(c)), the design 
and installation of each valve, damage 
to which could result in loss of liquid 
or vapor, must incorporate a shear sec-
tion or breakage groove adjacent to, 
and outboard of, the valve. The shear 
section or breakage groove must yield 
or break under strain without damage 
to the valve that would allow the loss 
of liquid or vapor. The protection spec-
ified in § 178.338–10 is not a substitute 
for a shear section or breakage groove. 

[Amdt. 178–77, 49 FR 24316, June 12, 1984] 

§ 178.338–13 Supporting and anchor-
ing. 

(a) On a cargo tank motor vehicle de-
signed and constructed so that the 
cargo tank constitutes in whole or in 
part the structural member used in 
place of a motor vehicle frame, the 
cargo tank or the jacket must be sup-
ported by external cradles or by load 
rings. For a cargo tank mounted on a 
motor vehicle frame, the tank or jack-
et must be supported by external cra-
dles, load rings, or longitudinal mem-
bers. If cradles are used, they must 
subtend at least 120 degrees of the 
cargo tank circumference. The design 
calculations for the supports and load- 
bearing tank or jacket, and the support 
attachments must include beam stress, 
shear stress, torsion stress, bending 
moment, and acceleration stress for 
the loaded vehicle as a unit, using a 
safety factor of four, based on the ten-
sile strength of the material, and static 
loading that uses the weight of the 
cargo tank and its attachments when 
filled to the design weight of the lading 
(see appendix G in Section VIII of the 
ASME Code) (IBR, see § 171.7 of this 
subchapter), multiplied by the fol-
lowing factors. The effects of fatigue 
must also be considered in the calcula-
tions. Minimum static loadings must 
be as follows: 

(1) For a vacuum-insulated cargo 
tank— 

(i) Vertically downward of 2; 
(ii) Vertically upward of 2; 
(iii) Longitudinally of 2; and 
(iv) Laterally of 2. 
(2) For any other insulated cargo 

tank— 
(i) Vertically downward of 3; 
(ii) Vertically upward of 2; 
(iii) Longitudinally of 2; and 

(iv) Laterally of 2. 
(b) When a loaded tank is supported 

within the vacuum jacket by struc-
tural members, the design calculations 
for the tank and its structural mem-
bers must be based on a safety factor of 
four and the tensile strength of the ma-
terial at ambient temperature. The en-
hanced tensile strength of the material 
at actual operating temperature may 
be substituted for the tensile strength 
at ambient temperature to the extent 
recognized in the ASME Code for static 
loadings. Static loadings must take 
into consideration the weight of the 
tank and the structural members when 
the tank is filled to the design weight 
of lading (see Appendix G of Section 
VIII, Division 1 of the ASME Code), 
multiplied by the following factors. 
Static loadings must take into consid-
eration the weight of the tank and the 
structural members when the tank is 
filled to the design weight of lading 
(see appendix G in Section VIII of the 
ASME Code), multiplied by the fol-
lowing factors. When load rings in the 
jacket are used for supporting the 
tank, they must be designed to carry 
the fully loaded tank at the specified 
static loadings, plus external pressure. 
Minimum static loadings must be as 
follows: 

(1) Vertically downward of 2; 
(2) Vertically upward of 11⁄2; 
(3) Longitudinally of 11⁄2; and, (4) Lat-

erally of 11⁄2. 

[68 FR 19282, Apr. 18, 2003, as amended at 68 
FR 75754, Dec. 31, 2003] 

§ 178.338–14 Gauging devices. 
(a) Liquid level gauging devices. (1) Un-

less a cargo tank is intended to be 
filled by weight, it must be equipped 
with one or more gauging devices, 
which accurately indicate the max-
imum permitted liquid level at the 
loading pressure, in order to provide a 
minimum of two percent outage below 
the inlet of the pressure control valve 
or pressure relief valve at the condition 
of incipient opening of that valve. A 
fixed-length dip tube, a fixed trycock 
line, or a differential pressure liquid 
level gauge must be used as the pri-
mary control for filling. Other gauging 
devices, except gauge glasses, may be 
used, but not as the primary control 
for filling. 
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(2) The design pressure of each liquid 
level gauging device must be at least 
that of the tank. 

(3) If a fixed length dip tube or 
trycock line gauging device is used, it 
must consist of a pipe or tube of small 
diameter equipped with a valve at or 
near the jacket and extending into the 
cargo tank to a specified filling height. 
The fixed height at which the tube ends 
in the cargo tank must be such that 
the device will function when the liq-
uid reaches the maximum level per-
mitted in loading. 

(4) The liquid level gauging device 
used as a primary control for filling 
must be designed and installed to accu-
rately indicate the maximum filling 
level at the point midway of the tank 
both longitudinally and laterally. 

(b) Pressure gauges. Each cargo tank 
must be provided with a suitable pres-
sure gauge indicating the lading pres-
sure and located on the front of the 
jacket so it can be read by the driver in 
the rear view mirror. Each gauge must 
have a reference mark at the cargo 
tank design pressure or the set pres-
sure of the pressure relief valve or pres-
sure control valve, whichever is lowest. 

(c) Orifices. All openings for dip tube 
gauging devices and pressure gauges in 
flammable cryogenic liquid service 
must be restricted at or inside the 
jacket by orifices no larger than 0.060- 
inch diameter. Trycock lines, if pro-
vided, may not be greater than 1⁄2-inch 
nominal pipe size. 

[Amdt. 178–77, 48 FR 27706, June 16, 1983, as 
amended at 49 FR 24317, June 12, 1984] 

§ 178.338–15 Cleanliness. 

A cargo tank constructed for oxygen 
service must be thoroughly cleaned to 
remove all foreign material in accord-
ance with CGA G–4.1 (IBR, see § 171.7 of 
this subchapter). All loose particles 
from fabrication, such as weld beads, 
dirt, grinding wheel debris, and other 
loose materials, must be removed prior 
to the final closure of the manhole of 
the tank. Chemical or solvent cleaning 
with a material compatible with the 
intending lading must be performed to 
remove any contaminants likely to 
react with the lading. 

[68 FR 75755, Dec. 31, 2003] 

§ 178.338–16 Inspection and testing. 
(a) General. The material of construc-

tion of a tank and its appurtenances 
must be inspected for conformance to 
Section VIII of the ASME Code (IBR, 
see § 171.7 of this subchapter). The tank 
must be subjected to either a hydro-
static or pneumatic test. The test pres-
sure must be one and one-half times 
the sum of the design pressure, plus 
static head of lading, plus 101.3 kPa 
(14.7 psi) if subjected to external vacu-
um, except that for tanks constructed 
in accordance with Part UHT in Sec-
tion VIII of the ASME Code the test 
pressure must be twice the design pres-
sure. 

(b) Additional requirements for pneu-
matic test. A pneumatic test may be 
used in place of the hydrostatic test. 
Due regard for protection of all per-
sonnel should be taken because of the 
potential hazard involved in a pneu-
matic test. The pneumatic test pres-
sure in the tank must be reached by 
gradually increasing the pressure to 
one-half of the test pressure. There-
after, the test pressure must be in-
creased in steps of approximately one- 
tenth of the test pressure until the re-
quired test pressure has been reached. 
Then the pressure must be reduced to a 
value equal to four-fifths of the test 
pressure and held for a sufficient time 
to permit inspection of the cargo tank 
for leaks. 

(c) Weld inspection. All tank shell or 
head welds subject to pressure shall be 
radiographed in accordance with Sec-
tion VIII of the ASME Code. A tank 
which has been subjected to inspection 
by the magnetic particle method, the 
liquid penetrant method, or any meth-
od involving a material deposit on the 
interior tank surface, must be cleaned 
to remove any such residue by scrub-
bing or equally effective means, and all 
such residue and cleaning solution 
must be removed from the tank prior 
to final closure of the tank. 

(d) Defect repair. All cracks and other 
defects must be repaired as prescribed 
in Section VIII of the ASME Code. The 
welder and the welding procedure must 
be qualified in accordance with Section 
IX of the ASME Code (IBR, see § 171.7 of 
this subchapter). After repair, the tank 
must again be postweld heat-treated, if 
such heat treatment was previously 
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