
125 

Pipeline and Hazardous Materials Safety Administration, DOT § 178.277 

the pressure relief devices must be 

taken for the liquefied compressed gas 

which requires the highest delivery ca-

pacity of the liquefied compressed 

gases allowed to be transported in the 

portable tank. The total required ca-

pacity of the relief devices must be de-

termined according to the require-

ments in § 178.275(i). These require-

ments apply only to liquefied com-

pressed gases which have critical tem-

peratures well above the temperature 

at the accumulating condition. For 

gases that have critical temperatures 

near or below the temperature at the 

accumulating condition, the calcula-

tion of the pressure relief device deliv-

ery capacity must consider the addi-

tional thermodynamic properties of the 

gas, for example see CGA S–1.2 (IBR, 

see § 171.7 of this subchapter). 

[66 FR 33448, June 21, 2001, as amended at 68 

FR 75748, 75752, Dec. 31, 2003; 69 FR 54046, 

Sept. 7, 2004; 69 FR 76185, Dec. 20, 2004] 

§ 178.277 Requirements for the design, 
construction, inspection and testing 
of portable tanks intended for the 
transportation of refrigerated lique-
fied gases. 

(a) In addition to the requirements of 

§ 178.274 applicable to UN portable 

tanks, the following requirements and 

definitions apply to UN portable tanks 

used for refrigerated liquefied gases: 

Design pressure For the purpose of 

this section the term ‘‘design pressure’’ 

is consistent with the definition for de-

sign pressure in the ASME Code, Sec-

tion VIII (IBR, see § 171.7 of this sub-

chapter). 

Holding time is the time, as deter-

mined by testing, that will elapse from 

loading until the pressure of the con-

tents, under equilibrium conditions, 

reaches the lowest set pressure of the 

pressure limiting device(s) (for exam-

ple, pressure control valve or pressure 

relief device). Holding time must be de-

termined as specified in § 178.338–9. 

Maximum allowable working pressure 
(MAWP) means the maximum effective 

gauge pressure permissible at the top 

of the shell of a loaded portable tank in 

its operating position including the 

highest effective pressure during filling 

and discharge; 

Minimum design temperature means 

the temperature which is used for the 

design and construction of the shell 

not higher than the lowest (coldest) 

service temperature of the contents 

during normal conditions of filling, dis-

charge and transportation. 

Shell means the part of the portable 

tank which retains the refrigerated liq-

uefied gas intended for transport, in-

cluding openings and their closures, 

but does not include service equipment 

or external structural equipment. 

Tank means a construction which 

normally consists of either: 

(1) A jacket and one or more inner 

shells where the space between the 

shell(s) and the jacket is exhausted of 

air (vacuum insulation) and may incor-

porate a thermal insulation system; or 

(2) A jacket and an inner shell with 

an intermediate layer of solid ther-

mally insulating material (for exam-

ple, solid foam). 

(b) General design and construction re-
quirements. (1) Portable tanks must be 

of seamless or welded steel construc-

tion and have a water capacity of more 

than 450 liters (118.9 gallons). Portable 

tanks must be designed, constructed, 

certified and stamped in accordance 

with Section VIII of the ASME Code. 

(2) Portable tanks must be postweld 

heat treated and radiographed as pre-

scribed in Sections V and VIII of the 

ASME Code except that each tank con-

structed in accordance with part UHT 

in Section VIII of the ASME Code must 

be postweld heat treated. Where 

postweld heat treatment is required, 

the tank must be treated as a unit 

after completion of all the welds to the 

shell and heads. The method must be as 

prescribed in the ASME Code. Welded 

attachments to pads may be made after 

postweld heat treatment is made. The 

postweld heat treatment must be as 

prescribed in Section VIII of the ASME 

Code, but in no event at less than 1,050 

°F tank metal temperature. 

(3) Welding procedure and welder per-

formance tests must be made annually 

in accordance with Section IX of the 

ASME Code (IBR, see § 171.7 of this sub-

chapter). In addition to the essential 

variables named in the ASME Code, the 

following must be considered as essen-

tial variables: number of passes, thick-

ness of plate, heat input per pass, and 

the specified rod and flux. The number 

of passes, thickness of plate and heat 
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input per pass may not vary more than 

25% from the procedure qualification. 

Records of the qualification must be 

retained for at least 5 years by the 

portable tank manufacturer and made 

available to the approval agency and 

the owner of the portable tank as spec-

ified in § 178.273. 

(4) Shells and jackets must be made 

of metallic materials suitable for form-

ing. Jackets must be made of steel. 

Non-metallic materials may be used 

for the attachments and supports be-

tween the shell and jacket, provided 

their material properties at the min-

imum design temperature are proven 

to be sufficient. In choosing the mate-

rial, the minimum design temperature 

must be taken into account with re-

spect to risk of brittle fracture, to hy-

drogen embrittlement, to stress corro-

sion cracking and to resistance to im-

pact. 

(5) Any part of a portable tank, in-

cluding fittings, gaskets and pipe- 

work, which can be expected normally 

to come into contact with the refrig-

erated liquefied gas transported must 

be compatible with that refrigerated 

liquefied gas. 

(6) The thermal insulation system 

must include a complete covering of 

the shell with effective insulating ma-

terials. External insulation must be 

protected by a jacket so as to prevent 

the ingress of moisture and other dam-

age under normal transport conditions. 

(7) When a jacket is so closed as to be 

gas-tight, a device must be provided to 

prevent any dangerous pressure from 

developing in the insulation space. 

(8) Materials which may react with 

oxygen or oxygen enriched 

atmospheres in a dangerous manner 

may not be used in portable tanks in-

tended for the transport of refrigerated 

liquefied gases having a boiling point 

below minus 182 °C at atmospheric 

pressure in locations with the thermal 

insulation where there is a risk of con-

tact with oxygen or with oxygen en-

riched fluid. 

(9) Insulating materials must not de-

teriorate to an extent that the effec-

tiveness of the insulation system, as 

determined in accordance with para-

graph (b)(11) of this section, would be 

reduced in service. 

(10) A reference holding time must be 

determined for each refrigerated lique-

fied gas intended for transport in a 

portable tank. The reference holding 

time must be determined by testing in 

accordance with the requirements of 

§ 178.338–9, considering the following 

factors: 

(i) The effectiveness of the insulation 

system, determined in accordance with 

paragraph (b)(11) of this section; 

(ii) The lowest set pressure of the 

pressure limiting device; 

(iii) The initial filling conditions; 

(iv) An assumed ambient tempera-

ture of 30 °C (86 °F); 

(v) The physical properties of the in-

dividual refrigerated liquefied gas in-

tended to be transported. 

(11) The effectiveness of the insula-

tion system (heat influx in watts) may 

be determined by type testing the port-

able tank in accordance with a proce-

dure specified in § 178.338–9(c) or by 

using the holding time test in § 178.338– 

9(b). This test must consist of either: 

(i) A constant pressure test (for ex-

ample, at atmospheric pressure) when 

the loss of refrigerated liquefied gas is 

measured over a period of time; or 

(ii) A closed system test when the 

rise in pressure in the shell is measured 

over a period of time. 

(12) When performing the constant 

pressure test, variations in atmos-

pheric pressure must be taken into ac-

count. When performing either test, 

corrections must be made for any vari-

ation of the ambient temperature from 

the assumed ambient temperature ref-

erence value of 30 °C (86 °F). 

(13) The jacket of a vacuum-insulated 

double-wall tank must have either an 

external design pressure not less than 

100 kPa (1 bar) gauge pressure cal-

culated in accordance with Section 

VIII of the ASME Code or a calculated 

critical collapsing pressure of not less 

than 200 kPa (2 bar) gauge pressure. In-

ternal and external reinforcements 

may be included in calculating the 

ability of the jacket to resist the exter-

nal pressure. 

NOTE TO PARAGRAPH (b): For the deter-

mination of the actual holding time, as indi-

cated by paragraphs (b)(10), (11), (12), and 

(13), before each journey, refer to § 178.338– 

9(b). 
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(c) Design criteria. For shells with 

vacuum insulation, the test pressure 

must not be less than 1.3 times the sum 

of the MAWP and 100 kPa (1 bar). In no 

case may the test pressure be less than 

300 kPa (3 bar) gauge pressure. 

(d) Service equipment. (1) Each filling 

and discharge opening in portable 

tanks used for the transport of flam-

mable refrigerated liquefied gases must 

be fitted with at least three mutually 

independent shut-off devices in series: 

the first being a stop-valve situated as 

close as reasonably practicable to the 

jacket, the second being a stop-valve 

and the third being a blank flange or 

equivalent device. The shut-off device 

closest to the jacket must be a self- 

closing device, which is capable of 

being closed from an accessible posi-

tion on the portable tank that is re-

mote from the valve within 30 seconds 

of actuation. This device must actuate 

at a temperature of not more than 121 

°C (250 °F). 

(2) Each filling and discharge opening 

in portable tanks used for the trans-

port of non-flammable refrigerated liq-

uefied gases must be fitted with at 

least two mutually independent shut- 

off devices in series: the first being a 

stop-valve situated as close as reason-

ably practicable to the jacket and the 

second a blank flange or equivalent de-

vice. 

(3) For sections of piping which can 

be closed at both ends and where liquid 

product can be trapped, a method of 

automatic pressure relief must be pro-

vided to prevent excess pressure build- 

up within the piping. 

(4) Each filling and discharge opening 

on a portable tank must be clearly 

marked to indicate its function. 

(5) When pressure-building units are 

used, the liquid and vapor connections 

to that unit must be provided with a 

valve as close to the jacket as reason-

ably practicable to prevent the loss of 

contents in case of damage to the pres-

sure-building unit. A check valve may 

be used for this purpose if it is located 

on the vapor side of the pressure build- 

up coil. 

(6) The materials of construction of 

valves and accessories must have satis-

factory properties at the lowest oper-

ating temperature of the portable 

tank. 

(7) Vacuum insulated portable tanks 

are not required to have an inspection 

opening. 

(e) Pressure relief devices. (1) Every 

shell must be provided with not less 

than two independent reclosing pres-

sure relief devices. The pressure relief 

devices must open automatically at a 

pressure not less than the MAWP and 

be fully open at a pressure equal to 

110% of the MAWP. These devices 

must, after discharge, close at a pres-

sure not lower than 10% below the pres-

sure at which discharge starts and 

must remain closed at all lower pres-

sures. The pressure relief devices must 

be of the type that will resist dynamic 

forces including surge. 

(2) Except for portable tanks used for 

oxygen, portable tanks for non-flam-

mable refrigerated liquefied gases (ex-

cept oxygen) and hydrogen may in ad-

dition have frangible discs in parallel 

with the reclosing devices as specified 

in paragraphs (e)(4)(ii) and (e)(4)(iii) of 

this section. 

(3) Pressure relief devices must be de-

signed to prevent the entry of foreign 

matter, the leakage of gas and the de-

velopment of any dangerous excess 

pressure. 

(4) Capacity and setting of pressure re-

lief devices. (i) In the case of the loss of 

vacuum in a vacuum-insulated tank or 

of loss of 20% of the insulation of a 

portable tank insulated with solid ma-

terials, the combined capacity of all 

pressure relief devices installed must 

be sufficient so that the pressure (in-

cluding accumulation) inside the shell 

does not exceed 120% of the MAWP. 

(ii) For non-flammable refrigerated 

liquefied gases (except oxygen) and hy-

drogen, this capacity may be achieved 

by the use of frangible discs in parallel 

with the required safety-relief devices. 

Frangible discs must rupture at nomi-

nal pressure equal to the test pressure 

of the shell. 

(iii) Under the circumstances de-

scribed in paragraphs (e)(4)(i) and 

(e)(4)(ii) of this section, together with 

complete fire engulfment, the com-

bined capacity of all pressure relief de-

vices installed must be sufficient to 

limit the pressure in the shell to the 

test pressure. 
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(iv) The required capacity of the re-
lief devices must be calculated in ac-
cordance with CGA Pamphlet S–1.2 
(IBR, see § 171.7 of this subchapter). 

[66 FR 33450, June 21, 2001, as amended at 68 

FR 75748, 75752, Dec. 31, 2003] 

Subpart I [Reserved] 

Subpart J—Specifications for Con-
tainers for Motor Vehicle 
Transportation 

SOURCE: 29 FR 18975, Dec. 29, 1964, unless 

otherwise noted. Redesignated at 32 FR 5606, 

Apr. 5, 1967. 

§ 178.318 Specification MC 201; con-
tainer for detonators and percus-
sion caps. 

§ 178.318–1 Scope. 
(a) This specification pertains to a 

container to be used for the transpor-
tation of detonators and percussion 
caps in connection with the transpor-
tation of liquid nitroglycerin, desen-
sitized liquid nitroglycerin or 
diethylene glycol dinitrate, where any 
or all of such types of caps may be used 
for the detonation of liquid nitroglyc-
erin, desentitized liquid nitroglycerin 
or diethylene glycol dinitrate in blast-
ing operations. This specification is 
not intended to take the place of any 
shipping or packing requirements of 

this Department where the caps in 

question are themselves articles of 

commerce. 
(b) [Reserved] 

[29 FR 18975, Dec. 29, 1964. Redesignated at 32 

FR 5606, Apr. 5, 1967, and amended by Amdt. 

178–60, 44 FR 70733, Dec. 10, 1979] 

§ 178.318–2 Container. 
(a) Every container for detonators 

and percussion caps coming within the 

scope of this specification shall be con-

structed entirely of hard rubber, 

phenolresinous or other resinous mate-

rial, or other nonmetallic, nonsparking 

material, except that metal parts may 

be used in such locations as not in any 

event to come in contact with any of 

the caps. Space shall be provided so 

that each detonator of whatever nature 

may be inserted in an individual cell in 

the body of the container, into which 

each such cap shall snugly fit. There 

shall be provided no more than twenty 

(20) such cellular spaces. Space may be 

provided into which a plurality of per-

cussion caps may be carried, provided 

that such space may be closed with a 

screw cap, and further provided that 

each or any such space is entirely sepa-

rate from any space provided for any 

detonator. Each cellular space into 

which a detonator is to be inserted and 

carried shall be capable of being cov-

ered by a rotary cover so arranged as 

to expose not more than one cell at any 

time, and capable of rotation to such a 

place that all cells will be covered at 

the same time, at which place means 

shall be provided to lock the cover in 

place. Means shall be provided to lock 

in place the cover for the cells provided 

for the carrying of detonators. The re-

quirement that not more than one cell 

be exposed at one time need not apply 

in the case of detonators, although 

spaces for such caps and detonators 

shall be separate. Sufficient annular 

space shall be provided inside the cover 

for such detonators that, when the 

cover is closed, there will be sufficient 

space to accommodate the wires cus-

tomarily attached to such caps. If the 

material is of such a nature as to re-

quire treatment to prevent the absorp-

tion of moisture, such treatment shall 

be applied as shall be necessary in 

order to provide against the penetra-

tion of water by permeation. A suitable 

carrying handle shall be provided, ex-

cept for which handle no part of the 

container may project beyond the exte-

rior of the body. 

(b) Exhibited in plates I and II are 

line drawings of a container for deto-

nators and percussion caps, illustrative 

of the requirements set forth in 

§ 178.318–2(a). These plates shall not be 

construed as a part of this specifica-

tion. 

VerDate Mar<15>2010 13:34 Jan 02, 2014 Jkt 229220 PO 00000 Frm 00138 Fmt 8010 Sfmt 8010 Y:\SGML\229220.XXX 229220eh
ie

rs
 o

n 
D

S
K

2V
P

T
V

N
1P

R
O

D
 w

ith
 C

F
R


		Superintendent of Documents
	2014-01-30T15:04:08-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




