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material of the appurtenance or struc-

tural support member; a Design Certi-

fying Engineer must make this deter-

mination considering chemical and 

physical properties of the materials 

and must specify filler material con-

forming to the requirements in Section 

IX of the ASME Code (IBR, see § 171.7 of 

this subchapter). 
(ii) Be preformed to an inside radius 

no greater than the outside radius of 

the cargo tank at the attachment loca-

tion. 
(iii) Extend at least 2 inches in each 

direction from any point of attachment 

of an appurtenance or structural sup-

port member. This dimension may be 

measured from the center of the at-

tached structural member. 
(iv) Have rounded corners, or other-

wise be shaped in a manner to mini-

mize stress concentrations on the shell 

or head. 
(v) Be attached by continuous fillet 

welding. Any fillet weld discontinuity 

may only be for the purpose of pre-

venting an intersection between the fil-

let weld and a tank or jacket seam 

weld. 

[Amdt. 178–89, 55 FR 37057, Sept. 7, 1990, as 

amended by Amdt. 178–89, 56 FR 27876, June 

17, 1991; 56 FR 46354, Sept. 11, 1991; 68 FR 

19281, Apr. 18, 2003; 68 FR 57633, Oct. 6, 2003; 68 

FR 75754, Dec. 31, 2003] 

§ 178.338–4 Joints. 
(a) All joints in the tank, and in the 

jacket if evacuated, must be as pre-

scribed in Section VIII of the ASME 

Code (IBR, see § 171.7 of this sub-

chapter), except that a butt weld with 

one plate edge offset is not authorized. 
(b) Welding procedure and welder per-

formance tests must be made in ac-

cordance with Section IX of the ASME 

Code. Records of the qualification must 

be retained by the tank manufacturer 

for at least five years and must be 

made available, upon request, to any 

duly identified representative of the 

Department, or the owner of the cargo 

tank. 
(c) All longitudinal welds in tanks 

and load bearing jackets must be lo-

cated so as not to intersect nozzles or 

supports other than load rings and 

stiffening rings. 
(d) Substructures must be properly 

fitted before attachment and the weld-

ing sequence must minimize stresses 

due to shrinkage of welds. 

(e) Filler material containing more 

than 0.05 percent vanadium may not be 

used with quenched and tempered steel. 

(f) All tank nozzle-to-shell and noz-

zle-to-head welds must be full penetra-

tion welds. 

(Approved by the Office of Management and 

Budget under control number 2137–0017) 

[Amdt. 178–77, 48 FR 27704 and 27713, June 16, 

1983, as amended at 49 FR 24316, June 12, 1984; 

68 FR 75754, Dec. 31, 2003] 

§ 178.338–5 Stiffening rings. 

(a) A tank is not required to be pro-

vided with stiffening rings, except as 

prescribed in Section VIII of the ASME 

Code (IBR, see § 171.7 of this sub-

chapter). 

(b) If a jacket is evacuated, it must 

be constructed in compliance with 

§ 178.338–1(f). Stiffening rings may be 

used to meet these requirements. 

[Amdt. 178–77, 48 FR 27704, June 16, 1983, as 

amended at 68 FR 75754, Dec. 31, 2003] 

§ 178.338–6 Manholes. 

(a) Each tank in oxygen service must 

be provided with a manhole as pre-

scribed in Section VIII of the ASME 

Code (IBR, see § 171.7 of this sub-

chapter). 

(b) Each tank having a manhole must 

be provided with a means of entrance 

and exit through the jacket, or the 

jacket must be marked to indicate the 

manway location on the tank. 

(c) A manhole with a bolted closure 

may not be located on the front head of 

the tank. 

[Amdt. 178–77, 48 FR 27704, June 16, 1983, as 

amended at 49 FR 24316, June 12, 1984; 68 FR 

75754, Dec. 31, 2003] 

§ 178.338–7 Openings. 

(a) The inlet to the liquid product 

discharge opening of each tank in-

tended for flammable ladings must be 

at the bottom centerline of the tank. 

(b) If the leakage of a single valve, 

except a pressure relief valve, pressure 

control valve, full trycock or gas phase 

manual vent valve, would permit loss 

of flammable material, an additional 

closure that is leak tight at the tank 
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design pressure must be provided out-
board of such valve. 

[Amdt. 178–77, 48 FR 27704, June 16, 1983] 

§ 178.338–8 Pressure relief devices, 
piping, valves, and fittings. 

(a) Pressure relief devices. Each tank 
pressure relief device must be designed, 
constructed, and marked in accordance 
with § 173.318(b) of this subchapter. 

(b) Piping, valves, and fittings. (1) The 
burst pressure of all piping, pipe fit-
tings, hoses and other pressure parts, 
except for pump seals and pressure re-
lief devices, must be at least 4 times 
the design pressure of the tank. Addi-
tionally, the burst pressure may not be 
less than 4 times any higher pressure 
to which each pipe, pipe fitting, hose or 
other pressure part may be subjected 
to in service. 

(2) Pipe joints must be threaded, 
welded or flanged. If threaded pipe is 
used, the pipe and fittings must be 
Schedule 80 weight or heavier. Malle-
able metals must be used in the con-
struction of valves and fittings. Where 
copper tubing is permitted, joints shall 
be brazed or be of equally strong metal 

union type. The melting point of the 

brazing materials may not be lower 

than 1000 °F. The method of joining 

tubing may not reduce the strength of 

the tubing, such as by the cutting of 

threads. 
(3) Each hose coupling must be de-

signed for a pressure of at least 120 per-

cent of the hose design pressure and so 

that there will be no leakage when con-

nected. 
(4) Piping must be protected from 

damage due to thermal expansion and 

contraction, jarring, and vibration. 

Slip joints are not authorized for this 

purpose. 
(5) All piping, valves and fittings on a 

cargo tank must be proved free from 

leaks. This requirement is met when 

such piping, valves, and fittings have 

been tested after installation with gas 

or air and proved leak tight at not less 

than the design pressure marked on the 

cargo tank. This requirement is appli-

cable to all hoses used in a cargo tank, 

except that hose may be tested before 

or after installation on the tank. 
(6) Each valve must be suitable for 

the tank design pressure at the tank 

design service temperature. 

(7) All fittings must be rated for the 
maximum tank pressure and suitable 
for the coldest temperature to which 
they will be subjected in actual serv-
ice. 

(8) All piping, valves, and fittings 
must be grouped in the smallest prac-
ticable space and protected from dam-
age as required by § 178.338–10. 

(9) When a pressure-building coil is 
used on a tank designed to handle oxy-
gen or flammable ladings, the vapor 
connection to that coil must be pro-
vided with a valve or check valve as 
close to the tank shell as practicable to 
prevent the loss of vapor from the tank 
in case of damage to the coil. The liq-
uid connection to that coil must also 
be provided with a valve. 

[Amdt. 178–77, 48 FR 27704, June 16, 1983, as 

amended by Amdt. 178–89, 54 FR 25019, June 

12, 1989] 

§ 178.338–9 Holding time. 
(a) ‘‘Holding time’’ is the time, as de-

termined by testing, that will elapse 

from loading until the pressure of the 

contents, under equilibrium conditions, 

reaches the level of the lowest pressure 

control valve or pressure relief valve 

setting. 
(b) Holding time test. (1) The test to 

determine holding time must be per-

formed by charging the tank with a 

cryogenic liquid having a boiling point, 

at a pressure of one atmosphere, abso-

lute, no lower than the design service 

temperature of the tank. The tank 

must be charged to its maximum per-

mitted filling density with that liquid 

and stabilized to the lowest practical 

pressure, which must be equal to or 

less than the pressure to be used for 

loading. The cargo tank together with 

its contents must then be exposed to 

ambient temperature. 
(2) The tank pressure and ambient 

temperature must be recorded at 3- 

hour intervals until the pressure level 

of the contents reaches the set-to-dis-

charge pressure of the pressure control 

valve or pressure relief valve with the 

lowest setting. This total time lapse in 

hours represents the measured holding 

time at the actual average ambient 

temperature. This measured holding 

time for the test cryogenic liquid must 

be adjusted to an equivalent holding 

time for each cryogenic liquid that is 
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