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Hazardous Materials Regulaifons Board.
Transportation Requirements

[Docket No, HM~115; Notice No. 74-3]

[ 49 CFR Parts 172, 173, 177, 178, 179 ]
CRYOGENIC LIQUIDS

The Hazardous Materials Regulations
Board (the “Board”) is considering
amending §§ 172.5, 173.29, 173.33, 173.300,
173.304, 173.314, 173.315, 173.316, 177.817,
177.840, and 179.102-4, and adding new
§§ 178.338 and 179.102-18, These- pro-
posed amendments and additions provide
for the transportation ' of eryogenic
liquids in certain packagings and estab-
lish a new DOT specification MC 338, for
a cargo tank constructed for use in trans-
porting certain cryogenic liquids.

These proposals are based, in part, on
a petition by the Compressed Gas As-
soclation, Inec. (“CGA”). The CGA
pointed out, in its petition for rule mak-
ing addressed to the Board, that large
quantities of cryogenic liquids are being
transported under many special permits
authorizing “cryogenic” cargo tanks of
various designs. The CGA submitted to
the Board a proposed specification for
the construction of cryogenic cargo tanks
which the Board is identifying herein as
“MC 338.” This proposed specification is
based on numerous designs for cryogenic
tanks which have been utilized for several
yvears with a reportedly satisfactory
safety record. The CGA did not, however,
include in its proposed specification all
the requirements that the Board con-
siders necessary for the transporta,tlon
of cryogenic liquids.

Therefore, the Board is proposing to
modify the CGA bproposal in several
respects, the major changes being as
follows:

1. Filling densities. It is proposed that
each cargo tank have no less than 2 per-
cent outage below the inlet of any safety
relief valve under conditions of incipient
opening. The Board does not believe that
it should permit loading which results in
8 pressurized condition during trans-
portation where use of safety valves
would routinely be depended upon to
operate to prevent rupture of the con~
tainment vessel. In addition, a set-to-dis-~
charge pressure for relief valves on DOT-
4L cylinders has been specified to make
ghe filling dens1ty lnmtatlons meamng-

ul

2. Liquid o:c:l/gen and alummum The
Board proposes to prohibit the use of
gluniinum in pumps and in inner vessels
on cargo tanks which are used to trans-
port liquefied oxygen. The Board believes

that it does not presently have sufficient

information to determiné whether ade-
quate safety levels are maintained when
sluminum materials are used in contact
with liquefied oxygen.

3. ASME Code. The Board proposes
that the ASME Code be followed in con-
struction of cryogenic cargo tanks. The
CGA proposal limits reference to the
Code only to materials used in the con-
struction of cryogenic tanks.

4, “G” loadings. The Board has not
agreed with the petitioner’s statements
regarding design calculations for external

. FEDERAL REGISTER, VOL. 39, NO.

PROPOSED RULES

supports for tanks without frames and

for supports of internal tanks. The Board
believes that similar requirements for MC
331 cargo tanks are equally spplicable to
cryogenic tanks.

5. Aluminum jacket. THe CGA pro-

‘posed that aluminum be prohibited in the

construction of a jacket for a cargo tank
used to transport flammable cryogenic
liquids except under restrictive condi-
tions. The Board proposes to completely
prohibit the use of aluminum jackets
with cargo tanks transporting flammable
cryogenic liquids and to extend.this pro-
hibition to cargo tanks transporting
liquefied oxygen because of the properties
of these materials in g fire situation.

6. Manholes. Although the CGA pro-
posal does not include a requirement for
manholes in the inner tank, the Board
proposes that such manholes be required
because of past experience pertaining to
repairs of existing cargo tanks and the

. modifications that have been necessary.

Providing manholes will ease access into
the inner vessel and protect against
degradation of the thermal integrity of
the tank.

1. Remote control shut-off valves. The
CGA recommends the use of remotely

,controlled shut-off valves with each fill~

ing and discharge valve for flammable
cryogenic liquids. The Board agrees with
this proposal but believes similar re-
quirements are appropriate for poisonous
ladings to preclude a large spill of these
materials as well.

On Octobzr 16, 1971, the Board pub-
lished a notice of proposed rulemaking,
Docket No. HM-91 (36 FR 20166), pro-
posing regulations governing the ship~
ment of certain Cold Compressed Gases
in T'ank Cars. Several comments received
raised valid_ objections to some of the
proposals contained therein. In pddition,
since that time the Board has expori-
enced difficulties with certain types of
tank cars and has serlous doubts con-
cerning the validity of the assumptions
upon which that notice was based. There«
fore, Docket No. HM-91 is hereby with-
drawn. If the Board decides to pursue
these matters at a future date (other
than ones related to vinyl fluoride and
hydrogen chloride), a new docket will be
opened. Those portions of Docket ING.
HM-91 relating to vinyl fluoride hnd
hydrogen chloride are hereby 16«
introduced in this rulemaking proposal
for further consideration.

In consideration of the foregoing, it is
proposed to amend 49 CFR Parts 172,
173, 171, 1'18, and 179 as follows:

PART 172—LIST OF HAZARDOUS MATE-
RIALS CONTAINING THE SHIPPING
NAME OR DESCRIPTION OF ALL MA-
TERIALS SUBJECT TO PARTS 170-189
‘OF THIS SUBCHAPTER

1. In §172.5, the List of Hazardous
Materials is amended as follows:

§ 172.5 List of hazardous materials.
(a) 2 & =

Maximum
Exemptlon and packing Label quantity lu
Article Classed as— (seo soction) roquired 104
if not oxempt contalnor by
. 1 loxpross
Change
*Argon, cryog: liquid Nonf. C.G.... No exemption, 173.316..u0ex Nonf, G..cuee 300 potinds,
Hydrogen, cryogenic liquid F.C.G 0 e cccamcemnccacarnansnn ) O ¢ S Not accopted,
*Nitrogen, cryogenic liquid- ... Nonf, C.G 0. Nonf, G.ccaaa 300 pounds.
'Oxygen, cryogenic liquid. do. L R [ [ D Do.
Add
*Carbon dioxide, cryogenic liquid.... Nonf. C.G.... No exemption, 173.316. ...... Nonf, Qauauee 300 potindy,
Carbon monoxide, cryogenlc quid.. F.C.G do F.G... Not aecopted.
Ethane, cryogenic liquid do. do_ d Do
Ethylene, cryogenic Hquid do o do.,
*Helinm, cryogenic liquid - Nonf, C.G do. < 300 polmds.
Hydrogen chloride, cryogenic liquid....... do. do B! Do.
Methane, eryogenié liqu .C.G do s A Not accepted.
Natural gas, cryogenic Mquid. See
Methane, cryogenic liquid. N
*Nitrous oxide, cryogeni¢ liquid..... Nonf, C.G [ (O Nonf. Qo .. 300 pounds,
Villllyllﬂ (iiluonde, inhibited, cryogenic ¥.C.G (s 1 TR, Pt PO Not daceepted.

¥

PART 173~SHIPPERS
1. In Part 173 Table of Contents,

§§ 173.33 and 173.316 would be amended
to read as follows:
Sec.
173.33 Cargo tank maintenance and use.
173.816 Cryogenic liquids.

2. In §173.29, paragraph (g) Would
be added to read as follows: © ¢
§ 173.29 ° Empty containers.

T os * % & *

(g) The amount of any flammable or
toxie cryogenic liguid remaining in any
packaging (including portable tanks,

cargo tanks, and tank cars) must be such .

that no vapor would be discharged at
lading temperature of 130°F. This .re-
quirement does not apply to specification
4L, (§ 178.57 of this subchapter) Insu«
lated cylinders.

3. In § 173.33, the heading, paragraphs
(b), the introductory text of paragraph
(e), (e)(2), and (e2(4) would be
amended; paragraphs (@ (1)) and
(e) (1) (iD). would be added as follows:

§173.33 Cargo tank maintenance and

use. (See also § 177.824 of this sub-
chapter.)

*® » * * »
(b) Cargo tank qualification as an
authorized packaging includes compll~
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ance. with the applicable specification
MC 300, MC 301, MC 302, MC 303,
MC 304, MC 305, MC 306, MC 307,
MC 310, MC 311, MC 312, MC 330,
MC 331, or MC 338, with this section,
and with the inspection, retest, and
marking requirements of § 177.824 of this
subchapter.

(1) A cargo tank of the specification
listed in Column 1 may be used when
authorized in Part 173 provided manu-
facturing of the tank did not commence

after the date in Column 2:

Column 1 Column 2
MC 300 Sept. 1, 1967.
MC 301 June 11, 1961,
NC 302, MO 303, MC 304, Sept. 1, 1967.

AXC 305, MC+310, MC 311.
MC.330. May 14, 1967.

(2) Each holder of a special permit is-
. sued before (effective date of amend-

ment), that authorizes him to transport
any cryogenic liquid in a cargo tank,
must examine the cargo tank to deter-
mine if it meets the requirements of spec-
ification MC 338 and, if practicable, must
modify, re-rate, and re-mark the tank
according t6 this specification before
(date two years from date of publication
of the amendment) . If a cargo tank cov-
ered by a special permit cannot be mod-
ified to meet this specification, the per-
mit holder must advise the Hazardous
Materials Regulations Board before (date
of 12 months from date of publication
of the amendment), giving the reasons
why the tank cannot be so modified.

* * * * *

_(8) A specification MC 330, MC 331, or
MC 338 (§§178.337, 178.338 of this sub-
chapter) cargo tank must not be used
unless it has successfully met the follow-
ing requirements, as applicable:

(1) * T¥
@) Each cargo tank used for the
transportation of a cryogenic liquid must

be examined after each shipment to as-,

certain that the actual holding time is
not significantly different from the rated
time marked on the certification plate.
The log required by § 177.840(h) of this
subchapter may be used for this deter-
mination. If the trip log record indicates
that the actual holding time is Iess than
90 percent of the rated holding time
marked on the nameplate (§ 178.338~
18(b) of this subchapter), the tank must
be repaired as necessary to restore it to

the marked rated holding time value be- -

fore transportating any cryogenic liquid.

(ii) For distribution service, see § 177.-
840(h) of this subchapter.

(2) Each tank (ess fittings) must be
subjected to an internal pressure of at
least 114 times the design pressure (max-
imum allowable working pressure or re-
rated pressure) of the tank.

* E E 4 *® *

(4) When testing insulated tanks, the
insulation and jacketing are not re-
quired to be removed unless the pressure
equilibrium at test pressure cannot be
maintained, the test pressure is not

PROPOSED RULES

reached, or the vacuum integrity is not
maintained in the vacuum space,
E 3 L ] - - -

4. In §173.300, paragraphs (1), (8),
and (h) are redesignated paragraphs
(g), (h), and (i) respectively; o new
paragraph (f) is added to read as fol-
lows:

§173.300 Decfinitions.

- - L4 L .

(f) Cryogenic liquid means any lquid
colder than —40° F. which is Joaded into
a packaging and thermally protected in
some manner to control polymerization,
vaporation, or pressure build-up under
ambient temperature conditions nor-
mally incident to transportation.

(1) Ontil further order of the Depart-
ment, a cryogenic liquid which is not
flammsable or poisonous and which is
colder than —40° F., when loaded into a
packaging constructed so that pressure
in the packaging will not exceced 25.30
p.sig. during transportation, is not con-
sidered a cryogenic liquid for the purpose
of these regulations.

- * - * .

5. In §173.304, paragraph (a)(2)
would be amended; paragraph (b)(2)
would be canceled as follows:

§173.304 Charging of cylinders with
liqueficd compressed gas.

(a) * & &

(2) The following requirements must
be complied with for the gases named
(For cryogenic liquids, see § 173.316) :

Centalners marked o3
shownlin thiseslumn

i Mazbmum  ¢r of the same t;
pomitted  wWith hizher £
Kind of gas filling rmmmustbeu:sd
density cxeent as provided
(sce Note) in §173.3¢ (n), ),
° H"J...ﬁ!u\ (constes
following table).
feaneel) Pereend
.A%:onl. d\?m 3115 DOT-LIN.
v .
Nit(}(v'cn ‘Errs.sm €S DOT-41.200.
O (n. pressur- % DOT-4LI0,
"&u ld. )
x® L] L4 [ ] .
(b) s & ®
(2) [Canceled]
- L] L] L L

6. In § 173.314, paragraph (c¢), Table,
and Note 17 following the Table would
be amended; Note 23 would he added to
read as follows:

§173.314 Requirements for compressed
gases in tank cars,
L 3 L  J L »

(c) Authorized gases, filling densities,
tank cars. Compressed gases must be
loaded and transported in a tank car in
accordance with the following require-

ments (for cryogenic Ilquids, sce
§$173.316) :
- . » . .

o
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Centalners mwarked o3
ckownin thiscolamn

Maximum  cx of the sama tyre
permitted with' hizker servica
Kindcigas Oiling rre;smmus*kamed
denclty cept 23 d:d
(-ce Nete 1) m $173.3¢ (s),, (L},
§173.200(0) (zearotes
{sllswicg tabla),
a15e)
Yingl hnmdc \nm 3... DDT—IC.:ACCOW
inhibited. Nete 17,
- - » » E ]

Nore 17: See § 179.102-4 of this
ter. In addition to the gafety rellef valve re-
quired by § 179.100-15 of this subchapter, the
tank must be equipped with one frangible
dice of approved deslgn (§ 179.2 of this sub-~
chapter) cet to function at a precsure less
than 600 p.slg. but not lezs than 450 psig.
The diccharge capacity or each of these safety
rellef devices must he suffclent to prevent
bullding up of precsure in the tank in excess
of 495 pounds p.sl.g. The shipper shall no-
tify tho Bureau of Explcsives whenever a car
i5 not recelved by the conslgnee within 20
days from the date of shipment. Prior to re-
leace of an “empty” car for transportation,
the prezsure in the car may not exceed 70
pslg.

L] . » - -

Note 23: Masimum permitted filling den-
city: §9.6 percent. Minimum permitted fill-
ing density: 53.6 percent. Maxtmum pressure
when offered for transportation: 115 psi.g.

- - - L ] -

7. In §173.315, paragraph (2) would
be amended as follows:

§173.315 Compressed gases in cargo
tanks and portable tank containers.

(a) A compressed gas must be loaded
and transported in 2 cargo tank or port-
able tank in accordance with the follow-
ing requirements of this section (For
cryogenic liquids, see §173.316.):

- - L] s « Ed

8. § 173.316 is amended to read as fol-
lows:

§ 173.316 Cryogenic liquids.

(2) General requirements.

(1) General requirements applicaple to
all pacl:agings (including tanks). (b A
packaging may not be loaded with the
lading colder than the design tempera-
ture of the packaging.

(1i) A packaging may not be loaded
with any gas which may combine chem-
{cally with the residue of a previous lad-
ing to preduce an unsafe condition, un-
tl all significant residue has been re-
moved and the interior of the packaging
has been sufficlently cleaned.

(il1) The jacket coveringz the insula-
tion on any packaging used to transport
oxygen or any flammable lading must be
made of steel.

(iv) An inner vessel used to transport
oxypen may not be made of aluminum.
Any plping, valve, or fitting that may
come in contact with oxygen or any
flammable lading may not be made of
aluminum.

(v) Each safety rellef device must be
installed and located 20 that effective
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operation of the device will not be pre-
vented by the cooling effect of the
contents.

(vi) When calculating “maximum
permitted filling density” the total for

water content of the packaging must not,

include any volume above the inlet to
the safety relief device or pressure con-~
trolling valve.

(vil) Each packaging must be pro-
vided with one or more safety relief
devices which must ‘be installed and
maintained to be in compliance with the
requirements of this subchapter.

(viil) The weight of lading in any
packaging must not exceed the design
-weight marked on the packaging or its
specification plate.

(ix) When a cargo tank or tank car

tank is offered for transportation, at-

least two percent outage must be pro-
vided below the inlet of the safety relief
valve or pressure controlling valve under
conditions of incipient opening, with the
tank in a level attitude.

(2) Cylinders. The pressure must be
limited by a pressure controlling valve
sized and set to limit the pressure to one
and one-fourth times the marked service
pressure. The design and installation of
each pressure-controlling valve must in-
sure that a malfunction cannot occur as
a result of frost accumulation. The liquid
portion of the gas must not completely
1ill & cylinder. The pressure control valve
on & cylinder insulated by a vacuum must
be set at least 15 p.s.i. lower than one
and one-fourth times the‘ marked service
pressure.

(3) Tank cars..(1) A tank car contain-
ing a cryogenic liquid may not be shipped
unless it is loaded by or with the consent
of the owner thereof.

(i) The amount of cryogenic liquid
loaded into each tank may be determined
either by measurement or calculation of
the welght. However, in both instances
the weight must be checked after discon-
nection of the loading line by use of
proper scales to verify that the tank has
been filled to: & level within the author-
ized limits.

(iii) Prior to release of an “empty” car
for transportation, the pressure may not
exceed 70 p.s.1.g.

(iv) The shipper must notify the Bu-
reau of Explosives whenever-a car con-
taining any cryogenic lading is not re-
ceived by the consignee within 20 days
after shipment.

(4) Cargo tanks. (1) Each tank must
be protected by one or more spring-
loaded safety relief valves and by one
or more frangible discs arranged to dis-
charge upward and unobstructed to the
outside of the protective housing in such
manner as to prevent impingement of gas
upon the jacket or any structural part
of the vehicle.

(ii) The rated relieving capacity for
each safety relief valve and frangible disc
must be as determined by the flow for-
mulas contained in CGA Pamphlet S-1.2.

(i) The minimum total capacity of
the safety relief valves and the minimum
total capacity of the frangible discs, must
be as prescribed In paragraph (a)(4)

(1) of this section, with the insulation
space saturated with the gaseous lading
at atmospheric pressure, or on & bare-
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tank basis unless, in the case of a tank
having a non-evaculated jacket, the in-
sulation is of a type that will remain in
place and effective under accident-fire

conditions. The safety relief valves must

have this capacity at a tank pressure not
exceeding 120 percent of the tank design
pressure. The frangible discs must have
this capacity at a tank pressure not ex-
ceeding 150 percent of the tank design
pressure,

(iv) The safety relief valves must

have a liquid flow capacity equal to or
exceeding the maximum rate at which
the tank is to be filled, at a tank pressure
not exceeding 120 percent of the tank
design pressure.
. (v) Each safety relief valve must be
arranged to minimize the possibility of
tampering. If the pressure setting or ad-
justment is external to the valve, the
valve must be provided with means for
sealing the adjustment and it must be
sealed. - -

(vi) Each safety rellef valve on the
tank must be set to start-to-discharge at
a pressure no higher than 110 percent
of the tank design pressure. The frangi-
ble discs must be designed to commence
functioning at a pressure no lower than
130 percent and no higher than 150 per-
cent of the tank design pressure.

. (vil) Each safety relef valve must be
plainly and permanently marked with
the pressure in p.si.g. at which it is set
to discharge, with the actual rate of dis-
charge of the device in cubic feet per
minute of air at 60° F. and 14.7 p.sia.,
and with the manufacturer’s name or
trade name and catalog number. The
start-to-discharge value must be visible
after the valve is installed. The rated dis-
charge capacity of the device must be de-
termined at a pressure of 120 percent
of the design pressure of the tank.

(viit) Each safety relief device must
be installed to have direct communica~-
tion with the vapor space of the tank, at
the midlength of the top centerline.

(ix) Each connection to a safety relief
device must be of sufficient size to pro-
vide the required rate of discharge
through the safety relief device.

(%) No shut-off valve may be installed
between a safety relief device and the
tank; except in cases where two or more
safety relief valves or two or more
frangible dises are installed on the same
tank, one or more shut-off valves may be
arranged to always provide the required
relief capacity through at least one safe-
ty relief valve and at least one frangible
dise.

(xi) Each safety relief device must be
arranged or protected to prevent the ac-
cumulation of foreign material. The ar-
rangement or protection must not
impede flow through the device.

(x1i) The jacket must be protected by
a suitable relief device to release internal

pressure. The discharge ares of this de«
vice must be at least 0.00024 square inch
per pound of water capacity of the tank,
'This rellef device must function at o
pressure not exceeding the internal de-
sign pressure of the jacket calculated in
accordance with the ASME Code or 26
p.sd., whichever is less.

(xiil) Each cargo tank must be filled
by welght. The welght must be checked
after disconnection of the loading line
by use of proper scales to verify that
the tank has been filled within the au-
thorized limits. (See paragraph (a) (1)
(Ix) of this section.) Tare welght must
be ascertained by welghing the tank or
tank vehicle empty before each fllling.

(xiv) In addition to the required
safety relief devices, a cargo tank also
may be equipped with one or more pres-
sure controlling devices.

(xv) In addition to the required safe-
ty relief devices, a cargo tank also may
be equipped with one or more frangible
discs set to function at a pressure not
over 2 times nor less than 1.5 times the
design pressure of the tank.

(xvi) Each portion of connected Uq=
uld piping or hose that can be closed ab
both ends must be provided with either
a hydrostatic safety rellef valve, with-
out an intervening shut-off valve, or &
check valve permitting flow from the
pipe or hose into the tank. If used, the
rellef valve must be located to prevent
its discharge from impinging on the tank,
piping, or operating personnel.

(xvii) Each tank inlet and outlet, ox«
cept safefy relief devices, must be marked
to designate whether it communicates
with vapor or liquid when the tank is
filled to the maximum permitted filling
density.

(xviil) The minimum height of any
part of the loaded cargo tank or any
associated valve or pipe, enclosure, or
protective device or structure must be at
least 14 inches above level ground.

(xix) Any shut-off valve or device thaf
interferes with the pressure control
(road relief) valve must be designed so
that the cargo tank may not be offered
for transportation when the road re-
lief valve is inoperative.

(xx) When transportation (move-
ment) begips, & cryogenic liquid may
not be at a temperature such that the
Iower pressure setting of the pressure
control (road relief) valve or the re-
quired safety rellef valve will be reached
in less time than the rated holding time
ipeciﬁed in §178.338-9 of this subchap-

er.

(b) Specification 4L (§ 178.57 of this
subchapter). Cylinder. The following
cryogenic-liquids are authorized to be
shipped in this cylinder subject to the
additional requirements specified.

(1) Argon, nitrogen, and oxygen must
beloaded and shipped as follows:

Contalners marked a3

Bafoty rollef shown in lhls column
mmedﬂuﬁg; moaddmum  or of the sa ‘po
. Cryogenlic liquid density (oo with hlghcx t;crv
" Noto 1 charge pressure pressuro must
-~ * od.
0 openic liguid 118 145 DOT—“LZN.
A’g n’crycryogmge i amid e s 63 2,
Ox-ygen., eryogenic liquid =3 96 123 DOT—4L20)J
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Nore 1: The “filling density” 15 hereby de-
fined as the percent ratio of the welght of
gas In a container to the weight of water
that the container will hold at 60°F. (1 1b.
of water=27.737 cubic inches at 60°F.).

(2) Hydrogen (minimum 95 percent
parahydrogen) must be loaded and
shipped as follows:

() Service temperature: minus 423°F.
or colder.

(i) Maximum filling density, based on
cylinder capacity at minus 423°F.: 6.7
percent.

(iii> Pressure must be limited by a
pressure=controlling valve set to limit
pressure to not more than 17 p.s.i.

(iv) Each cylinder must be con-
structed, insulated, and maintained so
that during transportation the total rate
of venting shall not exceed 30 standard
cubic feet of hydrogen per hour.

(v) In addition to the marking re-
quired by § 178.57-20 of this subchapter,
the total rate of venting in standard
cubic feet per hour shall be marked on
the top of each head or valve protection
band in letters at least one-half inch
high as follows: “VENT RATE * *CFH"
with the stars replaced by figures sig-
- nifying the standard hydrogen venting
rate for the cylinder.

(vi) Transportation is limited to pri-
vate and contract motor carriers under
conditions specified in § 177.840(a) of

(vil) Pressure in each cylinder must
be reduced to 8 p.s.tg. or lower at least
once within 4 hours before the beginning
of transportation.

(¢c) Tank cars. (1) Specification 113A-
60W2 (5§ 179.400, 179.401 of this sub-
chapter). Tank car. Hydrogen (minimum
95 percent parahydrogen) is authorized
to be shipped in this tank car subject to
the additional requirements specified:

(1) Each tank must be equipped with
a pressure controlling valve set at a pres-
sure not exceeding 17 psi.g.

(1) The maximum permitted filling
density Is 6.6 percent.

(2) Specification 105A600W (§§ 179.-
100, 179.101 of this subchapter). Tank
car. Hydrogen chloride Is authorized to
be shipped in this tank car subject to the
{following addltional requirements.

() Hydrogen chloride. Maximum per-
mitted filling density: 89.0 percent.
Minimum permitted filling density: 80.1
percent. Maximum pressure when of-
ferred for transportation: 80 psig. See
§179.102-18 of this subchapter.

(d) Speclfication MC 338 (§ 178.338 of
this subchapter). Tank motor vehicle.
The following cryogenic liquids are au-
thorized to be shipped in this cargo tank
subject to the additional requirements
specified:

(1) Argon, carbon dioxide, helium, hy-
drogen chloride, nitrogen, nitrous oxide,
oxygen, and vinyl fluoride must be loaded

_- this subchapter. and shipped as follows:
Pressure control . .
 (road relief) Maxdmum permitted filling density 3 (percent by welzht)
valve setting N
Maximum start
to discharge Carben Hydregen Nitrous Wx:.?
pressure Argon dioxide Helium  ehleifde Nitrogen cxidle Oxygen  Lrordde
{pounds square
inch gauge)
15. ) b . b V. 1
18 125 ...
25, h 3 L. I,
30, 129 covvssnam 04 censesesen. - [
40. ) 3 ¥ Y
50. 115
55, 129 mveceorvecmnronncneressrvessisnonme T} erneconmmosa
gg 313
85 155 110 comeaeeaas
100, 108 eiennn
108,
120 . 107 ...
140. 165
145, 116 <2 S e
180. b (11 S,
200eeemcmenecnmennn 110 12
250, 100 cvveconcenen
275 105 /- N,
325 - 101 - L3 eveccocanes
‘Highest design
ce temper-
tare. _ceeameae —30°F (U] —~4t2°F (V] -P P ® -3P P (U]

1 Ses §173.315(2)(1), Note 1.
2 See § 178.335-1(b)(2) of uﬂs subehapter.
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(2) Natural gas, methane, ethylene, ethane, and carbon monoride must be loaded and

shipped as follows:

Pressure control (road relief) valve setting

Maximam permitted filling density ¢ (Percent by walght)

Maximum start-to-dise! '@ pressure Methane or Ethylens Ethane Carbon
(pounds per square inch gage) NG monoxide

15, el - - s 75.0
17, =z 74.0
20 Lt 53.1
25, 306 e 51.0 73.
30, 39.2 B2 e — 72.0
a5 L
40, ;. = [+
46. = B9 aeeciaaae 7L8
50, 38.2
56 _ -
60 49,3 ecreceecaras
70. 49.8
90 47,9 cenciaiacana
a5, 36.6 43.8 [ 2% ORI
100 N 7
Highost design service temperature. oo —320°F. —320°F. —320°F. —320°F,

1 8eo § 173.315(a) (1), Note 1.

(3) Hydrogen (minimum 95 percent
parahydrogen) must be loaded and
shipped as follows:

' Mazimum Per-

mitted Filling
.Density1 (Per-
cent by weight)

Pressure Control
(Road relief)
valve setting

Maximum start-to discharge

pressure (psig) Hydrogen

=

(=]

=
POMANTRONDAPDAIDD
ORNWHhUQRJOORNWHAROO]

123
Highest design service tempera-
ture ’

1Seo § 173.316(a) (1), Note 1.

PART 177—SHIPMENTS MADE BY WAY OF
COMMON, CONTRACT, OR PRIVATE
CARRIERS BY PUBLIC HIGHWAY '

1. In Part 177 Table of Contents,

§ 177.840 would be amended to read
follows: .

f’?’?fmo Compressed gases Including cryo-
genic liquids. .

2. In § 177.817, paragraph (¢) would

be amended to read as follows:
§ 177.817 Shipping papers.
* * £ E *

(c) The driver of each motor vehicle
transporting hazardous materials shall
have in his possession-a copy of the ship-,
ping paper showing the information re-
quired in paragraphs (a) and (b) of this
section. When transporting cryogenic g~
ulds, the driver shall also have in his
possession written instructionstegarding
general precautions, manual venting, and
emergency procedures, including a tele-

°
R

phone number and name of person to be
called, in case of emergency or accident.

* * * = L

3. In § 17740, the heading would be
amended; paragraphs (h), (1), (j), and
(k) would be added to read as follows:

§ 177.840 Compressed gases including
cryogenic liquids. ;

L RY * *® * *

(h) The driver of any motor vehicle
transporting cryogenic liquid shall be
knowledgeable in the handling of that
specific lading. He must take precautions
to avoid delay en route that could cause
an excessive pressure rise or other ur~
desirable condition. If unforeseen condi-
tions cause an excessive pressure rise,
the tank must be manually vented at a
remote and safe location. For each ship-
ment, the driver must record the cargo
tank pressure at the start of each trip,
immediately before and after any man-
ual venting, at least once every five
hours, and at the destination point for
the lading.

(i) For distribution service (peddle
runs), the one-way travel time  com-
puted as prescribed in § 178.338-9(c) of
;mlsf subchapter, must be reduced by one-

alf.

(j) Each cargo tank containing cryo-
genic liquids, except one in use in dis-
tribution (peddle) service, must be com-~
pletely drained of liquid contents at
destination and must be vented to atmos-
pheric pressure to be considered empty
and not subject to the regulations for
cargo tanks transporting cryogenic
liquids.

(k) The time required between the

. loading of a cargo tank with a cryogenic

Hquid and the subsequent unloading of
the same tank at its final destination
shall not exceed the one-way travel time
as calculated under § 178.388-9(c) of this
subchapter. For distribution service, this
time shall not exceed the one-way travel
time as calculated under § 178.338-9(c)
of this subchapter and modified by para-
graph (1) of this section.

PART 178—SHIPPING CONTAINER
SPECIFICATIONS

1. In Part 178 Table of Contents,
§$178.338 would be added to read as
follows:

Sec.
178.388 Specification MO 338;
cargo tank.

2. Section 178.338 would be added to
read as follows:

§ 178.338 Specification MC 338; insu«
Iated cargo tank.

§ 178.338—-1 General requirements.

(a) Each cargo tank must consist of o
welded inner vessel sultably supported
within an outer shell, with insulation be-
tween the two, and having piping, valves,
supports, and other appurtenances as
specified in this subchapter. For the pur-
poses of this specification, tank means
jrﬁner vessel and Jjacket means outer
shell.

(b) Each tank must be designed and
constructed to meet the requirements of
the ASME Code.

(1) The design pressure of the tonk
may not be less than 25 p.si.g. (see Noto
1). The design pressure must includo
consideration of the loadings due to the
static head of the lading as well as in-
ternal pressure. If the jacket 1s evacu~
ated, the tank must be designed for a
pressure 15 p.sl. higher than its “design
pressure,” and the jacket must be de«
signed in accordance with paragraph
(d) (1) of this section. -

* Note 1: “Deslgn pressure” in this speotificn«
tion means “maximum allowablo working
pressure” as used in the ASME Codo.

(2) The design service temperature of
the tank and its piping and valves must
' not be higher than the liquefaction tom-
perature of the lading at atmospheric
pressure (see Note 1). For specific tem-
peratures sece §173.316 of this sub-
chapter.

Nore 1: “Design servico temperature’ in
this specification means the lowest tempora-
ture of the ‘“allowable temperaturo range”
for which the tank is suitablo, as defined in
paragraph UG-116 of tho ASME Code.

(3) Design and constructional dotall
of the tank interior must not permit col-
lection and retention of cleaning ma-
terlals or contaminants. All interior
weldments must ke finished to permit
washing of the surface by the normal
i_}oshing of the lading during transporta-

on. .

(¢) The surface of the tank must bo
Insulated with a material compatible
with the lading.

(1) Each cargo tank must be deslgned
so that the total heat transfer from the
atmosphere at 70° F. to the lading will
not exceed 0.20 Btu per hour per pound
of water capacity.

(2) For a cargo tank used to trang«
port oxygen, the insulation must not be
capable of sustaining combustion when 1
contacts a glowing platinum wire in a

Insulated
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99.5 percent pure oxygen atmosphere, at
2 minimum pressure of 10 ps.ig., and 2
minimum emperature of 400° C. A cargo
tank which is so insulated must be
marked “INSULATION FOR OXYGEN
SERVICE” in accordance with § 178.338-
18(b) of this specification when it is used
to transport oxygen.

(3) Each vacuum-insulated cargo tank
must be provided with a connection for
& vacuum gauge to indicate the pressure
within the insulation space:

(d) The insulation must be completely
covered by a metal jacket which must be
constructed and sealed so that moisture
can not come into contact with the in-
sulation. Also see § 173.316(a) (1) (iii) of
this subchapter. If the jacket is mot
evacuated, minimum metal thicknesses
are required as follows: low carbon
(mild) steel, ¥¢ inch; stainless steel, 14

- inch; aluminum, 3% inch. If the jacket is

evacuated, . minimum metal thicknesses
are required as follows: steel, 3% inch;
aluminum, ¥3 inch. In addition, an evacu-
ated jacket must be in compliance with
the requirements of paragraphs (d) (1)
and (2) of this section.

(1) The . cylindrical portion of the
jacket between stiffening rings must have
a critical collapsing pressure of at least
30 psd. as determined by the formula:

P 26 E (t/D)=5
‘T I/D=045 (t/D)°*®
where Pe=Critical collapsing pressure;
E=Modulus of elasticity of jacket
*  material, 1bs./sq. inch;
+=Minimum thickness of Jacket
h meterial, inches;
D=0Outside d.{ametér Jacket,
< inches; and
Y=Distance between stilffening ring
centers, inches. The heads are
considered es stiffening rings
located one-third the head”
depth from the head tangent
line. The outer shell, head, and
rings must be designed for a
minimum %.50 pounds per
square inch external pressure in

accordance with the require-
ments of the ASME Code.

(2) If stiffiening rings are used in
designing the cylindrical portion of the
jacket for external pressure, each ring
must be attached to the jacket by filleb
welds on each side of the ring. Outside
stiffening ring attachment welds must be
continuous. Inside ring attachment welds
may be intermittent. When intermittent
welds are used, the total length of welds
on each sideof the ring must be at least-
one third of the jackebt circumference.
Where a closed section is used, it must be
continuously welded on the outside of
each leg. A portion of the jacket may be~
jncluded when calculating the moment of
inertia of the Ting. The effective width
of jackeb plate, W, on each side of the
attachment to the Ting is given by the
formula: -

W=0.78 (Rt)e5 .

ol

- where R=0Outiside radius of the facket,

inches, and
t=Plate thickness of the Jacket,
inches.

() ‘Where a stiffening ring consists of
a closed section having two webs attached
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to the jacket, the jacket plate between
the webs may be included up to the limit
of twice the value of W defined above.
The flange of the section is subject to the
same limitation, with W based on R and
t of the flange. Where two separate mem-
bers, such as two angles, are located less
than 2W apart they may be treated asa
single stiffening ring. (The maximum
width of jacket plate which may be con-
sidered effective is 4W.)

(i) Each stiffening ring must have a
minimum moment of inertia as deter-
mined by either of the following
formulae:

I=1.05 D L/E
I'=138D°L/E
where I=Requlred moment cf inertia of the
stiffener itself about o centroldol
axis parallel to tho jacket axis,
inchest;

I’=Required moment of inertia of the
combined sectlion of stiffener and
effectivo width of jacket plate
shout & centroldal axls paraller
‘to tho jacket axis, inches;

D=Outslde diometer of thoe jacket,
inches;

1=One-half the distanco from the
centerline of the stiffening ring
to the next line of support on ono
side, plus one-half the distance

- from the centerline of the stiffens
ing ring to tho next line of sup=~
port on the other slde of tho stif-
fening ring, both measured par-
rallel to the axis of the jacket,
inches (a 1ine of cupport is etther
a stiffening ring meeting the Ye-
quirements of this ph, or
a circumferential line on & head
at one-third.the depth of the
hezd from the head tangent
line); and

E=Modulus of elasticity of the stif-
dener materinl, ps.lL.

(e) Each cargo tank must be con-
ft:ructed, insulated, and equipped as fol-

ows:

(1) Flammable cryogenic liquids. Each
cargo tank must be equipped with g de-
vice or system such that venting gas from
the pressure control (road relief) valve
does not exceed 50 percent of its lower
flammable limit with alr. This device or
system must be capable of handling
twice the normal evaporation rate and
must be separate from the safety relief
devices required by this specification.

§178.338-2 DMaterial.

(2) All material used in the construc-
tion of a tank, its appurtenances, and a
jacket if designed in accordance with the
ASME Code, must be suitable for use
with the lading to be transported ond
must be in conformance with the re-
quirements of the ASME Code and any
requirements of the American Society for
Testing and Materials.

(b) All tie-rods, mountings, and other
appurtenances within the jacket and-all
piping, fittings, and valves must be of
materials suitable for use at the lowest
tg:;lbpemture to be encountered by the
part.

(¢) Impact tests are required on all
tank material and must be periormed as
re(;ldulred by Section VIO of the ASME
Code.
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(d) The direction of final rolling of
the shell material must be the circumfer-
entinl orlentation of the tank shell.

(e) Each tank constructed in accord-
ance with Part URT of the ASME Code
must be postweld heat treated as a unit
after completion of all welds to the shell
and heads. Other tanks must be postweld
heat treated as required by the ASME
Code. The method must be as prescribed
in the ASME Code. Welded attachments
to pads may be made after postield heat
treatment.

(f) ‘The fabricator shall record the
heat and slab numbers and the certified
Charpy impact values of each plate used
in the tank on a sketch showing the loca-
tion of each plate in the shell and heads
of the tanl:. Copies of each skefch must
be provided to the owner and retained
for at least five years by the fabricator
and made available to any duly identified
representative of the Department of
Transportation.

§178.338-3 Metal thickness.

(a) ‘The metal thickness of the tank
must be as required by the ASME Code
and paragraph (b) of this section. Metal
thickness less than 3/16-inch must not
be.used for the shell or heads of a tank
unless the tank is enclosed in an evacu-~
ated or load-bearing jacket. Metal thick-~
ness less than 15-ineh must not be used
for the shell or heads of the tank under
any clrcumstances.

(b) The minimum thickness of metal
in the shell (cylindrical portion) of the
tank must be such that at no point will
the stress on o plane normal to the Iongi-
tudinnl axls exceed 25 percent of the
minimum specified tensile strength of
the metal (see Note 1). For purposes of
this requirement, calculation must be
made by the formula:

S=T/24 (T/4+5.7)05

where, at any point under consideration
and for the worst combination of

" loadings,

S:Eﬂecuv:to stress as Hmited by this require-

ment;

T=Tho sum of tha longltudinal tensile stress
due to external vacuum and internal
precsure and other causes including di-
rect tensfle strezs due to o ream'ard
acceleration force equal fo twice the
static welght, tensile strezs due to the
tending moment of a rearward accelera-
tion force equsl to twice the static
welght applied at the road surface, and
toncile floxure strecs due to three times
the gtatic yrelcht; and

8,=The vectorlal cum of the chear stresses
in the plans in quection, including di-
roct vertical chear due to three times
the ctatic vertical loading, direct Iateral
chear due to a lateral accelerative force
equal to twice the static welzht, and
torclonal chear due to o lateral accelera~
tive force equal to twice the static
welght, applied at theo rozd surface.

Norz 1: The forces, loads, and streszes com-
corned in this requirement relate to the
wolgat of the tank itcalf, its maximum
sreight of contents, and articles supported by
tho tank, not including the welzht of struc-
tures supporting the tank in normal condi-
tions, Tae strecces involved are not all uni-
form through tho length of the tank.
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(¢) Maximum concentrated stresses
which might be created at supports due
to shear, bending, and torsion must also
be calculated in accordance with Ap-
pendix G of the ASME Code.

(d) Where any tank support is at-
tached to any parb of & tank head, the
stresses imposed on the head must be as”
required in paragraphs (b) and (¢) of
this section with respect to maximum
concentrated stresses at pads and
cradles.

§ 178.338—4 Joints.

(a) All joints in the tank, and in the
jacket if evacuated, must be as required
by the ASME Code, with all undercutting
in shell and head material repaired as
specified therein.

(b) Welding procedures and welder
performance tests must be made an-
nually, in accordance with Section IX of
the ASME Code. In addition to the essen~
tial variables named therein, the follow-
ing must also be considered essential
variables: number of passes, thickness of
plate, heat input per pass, and manufac-
turer’s identification of rod and flux. The

number of passes, thickness of plate, and

heat input per pass must not vary more
than 25 percent from the procedure or
welder qualification. Records of the qual-
{fication must be retained for at least
five years by the tank manufacturer and
be made available to any official repre-
sentative of the Department or the owner
- of the cargo tank.

(¢) All longitudinal welds in tanks and
load-bearing jackets must be so located
as not to intersect 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 must not be
used with quench and tempered steel.

(f) All joints must be in accordance
with paragraph UW of the ASME Code
except that a butt weld with one plate
edgé offset is not guthorized.

§178.338-5 Siiffening rings.

(a) A tank is not required to be pro-
vided with stiffening rings except as pro-
vided in the ASME Code.

(b) If a jacket is evacuated, it must be
constructed in compliance with §178.-
338-1(d). Stiffening rings must be used

* to meet these requirements if necessary.

§178.338-6 DManholes.

Each tank constructed in accordance
with Part UHT of the ASME Code, and
any tank above 3500 gallons water
capacity, must be provided with a man-
hole conforming to paragraph UG-46
(g) (1) and other requirements of the
ASME Code. The jacket must be pro-
vided with means of entrance and exit
through the manhole, or may be only
marked to indicate the manway loca-
tions on the tank. .

§ 178.338-7 Openings.

(a) The liquid product discharge open-
ing of each tank must be designed for
complete drainage of liquid contents.
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(b) With the exception of gauging de-
vices, thermometer wells, and safety re-
lief, manual vent, and pressure control
(road relief) valves or devices, each
opening in tHe tank must be:

(1) Closed at or inside the jacket with
a plug, cap, bolted flange, or plate; or

(2) Provided with a valve conforming
to the requirements of §§ 178.338-8(b)
and 178.338-11, as appropriate.

(¢) If the leakage of a single valve, ex-
cept safety valves and pressure control
(road relief) valves, would permift loss
of flammable or poisonous material, an
additional closure which is leak tight at
tank design pressure must be provided
outboard of such valve. -

§178.338-8 Safety relief devices, pip-
ing, valves, and fitlings.

(a) -Safety relief devices. See §173.-
316(a) (4) of this subchapter. °

(1) Each safety relief device must be
designed, constructed, and marked for
a rated pressure equal to or exceeding
the tank design pressure at the tempera-
ture expected to be encountered. .

(b) Piping, valves, and fittings. (1) All
plpmg valves, and fittings shall be as
prescribed in §§ 173.33(g) and 173.316
(a) (1) of this subchapter.

" (2) Each valve must be designed, con-

structed, and marked for a rated pres-
sure equal to or exceeding the tank de-
sien pressure at the temperature ex-
pected to be encountered.

(3) All fittings providing for expansion
and vibration must be rated for the max-
imum pressures and the lowest tempera-
tures to which they will be subjected in
actual service.

(4) All piping and fittings must be
grouped and protected from damage as
required by § 178.338-10.

(5) When a pressure-building coil is
used on a tank designed to handle oxygen
or poisonous or flammable ladings, the
vapor connection to that coil must be
provided with a valve, as close to the tank
as practical, to prevent the loss of vapor
in case of damage to that ‘coil.

§ 178.338-9 Holding time.

(a) Holding time is the time, as deter-
mined by testing, that will elapse before
the pressure of the contents, under
equilibrium conditions, reaches the level
of the lowest pressure control valve
setting.

(b) The test to determine holding time
must be performed by charging the tank
with nitrogen to a filling density cor-
responding to 2 percent outage at the
pressure level of the lowest setting on the
pressure relieving devices. The tank to-
gether with its contents maintained at
equilibrium conditions must then be ex-
posed to ambient temperatures.

(¢) The equilibrium pressures and am-
bient temperatures must be recorded at
3-hour intervals, until the pressure level
of the contents reaches the pressures at
which the lowest pressure relieving de-
vice is set to open. This total time lapse
in hours shall be noted “measured hold-
ing time abt ..._°F. average tempera-
ture.” The measured holding time must
be adjusted to the equivalent holding
time for the intended commodity as an

average temperature of 85°F. to estab-

lish the rated holding time. The rated

holding time (RHT) will be converted

to ‘“one-way tmvel time” by the

formula:

RHT—24

. 3

where OWTT=One-~-way travel timo, and
RHT=Rated holding timo.,

OWTT=

§ 178.338-10 Collision damage protec

tion.

(a) All valves, fittings, safety rellef de-
vices, and other accessories to the tank
proper must be installed within the
motor vehicle framework or within &
suitable collision resistant guard or
housing and, appropriate ventilation
must be provided. Safety valves must be
protected so that in the event of the
upset of,the vehicle onto & hard sur-
face, their opening will not be prevented

- and their discharge will not be restricted.

(b) The protective devices or housings
and their attachments to the vehicle
structure must be designed to withstand
static loading in any direction in which
they may be loaded by front, rear, side,
or sideswipe collision, or by overturn of
the vehicle, equal to twice the welght of
the tank and attachments, when filled
with the lading, using a safety factor of
not less than four, based on the ultimate
strength of the material to be used,
without damage to the fittings protected.
A protective device or housing must be
made of metal at least 3/16-inch thiok.

(¢)- Each tank motor vehicle must be
provided with at least one rear bumper
designed to protect the tank and piping
in the event, of a rear end collision. The
rear bumper design must transmit the
force of a rear end collision directly to
the chassis of the vehicle. The rear bump-
er and its attachments to the chassis
must be designed to withstand a load
equal to twice the weight of the loaded
tank and attachments, using a safoly
factor of four based on the ultimate
strength of the materials used, with such
load being applied horizontally, and par«
allel to the major axis of the tank or
within 30 horlzontal degrees thereof. The
rear bumpers dimensionally must meet
A9 CFR 393.86 and must extend vertically
to a height sufficient to protect all valves
and fittings located at the rear of the
tank, damage to which would cause loss
of lading.

§ 178.338--11 Discharge control devices.

(a) Excess-flow valves are not re-

quired.

(b) Shut-off valves. Each filling and
discharge line must be provided with a
shut-off. valve located as close to the
tank as practicable. Unless this valve
is manusally opersble at the valve, the
line must also have a manual shut-off
valve. ;

(¢) Each filling and discharge lino on
a cargo tank for a flammable or poison=
ous lading must be provided with a re«
motely controlled shut-off valve normally
operated by eir, gas, or hydraulle pres-
sure, or mechanical means. If pressuro
from a reservolr or from an engine-
driven pump or compressor i3 used for
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- opening this valve, the control must be
of fail-safe design, spring-biased to stop

~the admission of such pressure. Unless
the jacket is evacuated, the seat of the
valve must be inside the tank, in the
opening nozzle or flange, or in a com-
panion flange bolted to the nozzle or
flangle. If the jackef is evacuated, the
seat of the valve must be inside the
jacket, -in the jacket opening nozzle or

" flange, or in a companion flange bolted
to the nozzle or flange.

(1) On a tank with a capacity in ex-
cess of 3500 gallons of water, each inter-
nal shut-off valve must be provided with
remote means of automatic closure, both
mechanical and theimal, that are in-
stalled at the ends of the tank in at least
two, diagonally. opposite locations. Fusi-
ble elements shall not have a melting

° point exceeding 250° ¥. One means may
be used to close more than one remotely
controlled valve.

(2) On a tank with a capacity of 3500
gallons of water or less, each internal
shut-off valve must be provided with at
least one remote control station on the
end of the tank opposite the main con-
trol station. The remote control station
must contain manual means, and may
also contain thermal means, for closing
the remotely controlled shut-off valves,
One means may be used to close more
than one remotely controlled vaive,

§178.338-12 Yield section. ~

The design or installation of each valve
to which damage could result in loss of
liquid or vapor, must incorporate a yield
section adjacent to and outboard of such
valve which will yield or- break under
strain without damage to the valve that
would allow the loss of liquid or vapor.
The protection specified in § 178.338-10
is not a substitute for such & section. -

-§178.338-13 Supports and anchering.

(a) A cargo tank that is not perma-
nently attached to or integrated with a
vehicle chassis must be secured by turn-
buckles or equally efficient securing de-
vices for drawing the tank down tight
on the frame,without introducing undue

concentration of stresses. Anchors, stops, -

or other means musf be provided fo pre-
vent relative motion between the tank
and the vehicle chassis when the vehicle
is in operation, and must be installed so
as to be readily accessible for inspection
and maintenance.

1) A-tank motor vehicle. constructed
so that the cargo tank -constitutes in
whole or part the structural member used
in place of a motor vehicle frame must
have the tank or the jacket supported
by external cradles or by-load rings.-A

_\ cargo tank with a load bearing jacket
mounted on & frame must be supported
by external cradles, load rings, or longi-
tudinal members. The cradles, where
used, must subtend at least 120 degrees
of the cargo tank circumference. The
design calculations for the supports and
load bearing outer shells, and tank sup-
port attachments to an outer shell head,
must include beam stress, shear stress,

_ torsion stress, bending moment, and ac-

. celeration stress for the loaded vehicle
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as & unit, using a factor of safety of 4,
based on the ultimate strength of the
material and a 2 “g” longitudinal and
Jateral loading and 3 times the static
weight in vertical loading (see Appendix
G of the ASME Code). The effects of fa-
tigue must be considered in the calcu-
Iations.

(¢) When a tank support is attached
to any part of a tank or jacket head,
the stresses imposed on the head must be
provided for as required in paragraph
(b) of this section.

(d) All attachments of supports and
bumpers to tanks and to load-bearing
jackets must be made by means of pads
of material similar to that of the tank
or jacket, by load rings, or by bosses
designed or gussetted to distribute the
load. The pad thickness must be no less
than 3; inch, or the thickness of the
tank or jacket material if less, and no
more than that of the tank or jacket
material. Each pad must extend at least
4 times its‘thickness, In each direction,
beyond the weld attaching the support
or bumper. Each pad must be preformed
to an inside radius no greater than the
outside radius of the tank or jacket at
the place of attachment. Each pad corner
must be rounded to a radius at least 34
the width of the pad and no greater than
14 the width of the pad. Weep holes and
telitale holes, if used, must be drilled or
punched before the pads are attached.
Each pad must be attached to the tank
or jacket by continuous fillet welding
using filler material having properties
conforming to the recommendations of
the maker of the tank or jacket material,

(e) When a tank is supported within
the jacket by structural members, these
members must be designed to withstand
minimum static loadings of one and one-
half vertical upward, two lateral and
longitudinal, -and three vertical dovm-
ward times the welght of the tanik, under
any condition of loading, using a safety
factor of not less than four, based on the
ultimate strength of the material used,
at the temperature to be encountered by
the members. When load rings in the
jacket are used for supporting the tank,
they must be designed to carry the tank
and its content when filled to capacity
at the static loadings above specified plus
external pressure.

(f) Regarding design welght of lading
used in determining the loadings, see
§ 178.338-18(c).

§178.338-14 Gauging devices.

(a) Liquid level gauging devices. (1)
Each cargo tank which is not required
to be filled by weight, must be equipped ~
with one or more gauging devices which
must indicate accurately the maximum
permitted liquid level in accordance with
the loading pressure at equilibrium con<
ditions, to provide a minimum of two
percent outage below the inlet of the
pressure control valve or safety rellef
valve ab the condition of incipient open-
ing of that valve. A _fixed-length dip
tube, a fixed try-cock line, or a differen-
tial pressure l{quid level gauge is author-
ized as a primary control for filling;
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other gouging devices, except gause
glasses, are authorized bub shall not be
used as a primary control for filling.

(2) The dezlegn pressure of each Hquid
Ievel gouging device must be at leash
that of the tank,

(3) A fixed lencth dip tube gauginz
device or try-cock line, when used, must
consist of o pipe or tube of small diame-
ter equipped with a valve at or near the
Jacket, and estendinzdnto the tankz to 2
specified filling helght. The fixed height
at which the tube ends in the tank must
be such that the device will function
when the lquid reaches the maximum
level permitted in loading. The setting
(percent outoze) of each such device-
must be indicated in a visible location at
or adjacent to the valve.

(4) The liquid level gauging device,
of whatever kind, if used as a primary

control for filling must be desismed and .

installed to indicate accurately the fill-
ing level, or to function at maximum
filling level, 2t a point midway of the
tank both longitudinally and laterally.
For this purpose the lower (high pres- .
sure) connection of each differential-
pressure gauging device must extend
outside the tank, in such a location as
to assure that its content will always be
vaporized, to a point at midlength of the
bottom of the tanlk.

(b) Pressure gauges. Each cargo tank
must be provided with a suitable pressure”~
rauge indicating the lading pressure and
located on the front of the jacket so it
can be seen by the driver in the rear view
mirror. Each gauge must have a refer-
ence mark ab the tank design pressure
or the start-to-discharge pressure of the
safety relief valve or pressure control
(road relief) valve, whichever Is less.

{c) Orifices. All openings for dip tube
gauging devices, try-cock lines, and pres-
sure gauges miist be restricted at or in-
slde the jacket by orifices no larger than
0.060-inch in diameter. Any opening for
dip tube gauging devices and fry-cock
}lnc? ;nust be plugged at or inside the

acket.

§178.338-15 Cleanliness.

(a) A tank constructed for oxygen
service must be thoroughly cleaned to
remove all foreisn material:

(1) Allloose particles from fabrication
such as well beads, dirt, grinding wheel
debrls, and other loose contaminants
must be removed prior to final closure
of the manway; and

(2) Chemical or solvent cleaning with
& compatible material must be performed
_to remove any contaminants likely to
react with thelading.

§ 178.338-16 Inspection and testing.

(a) General. Inspection of materials
of construction of a tank, its appurte-
nances, and the jacket if evacuated, must
be in compliance with the requirements
of the ASME Code. The liquid confainsr
must be subjected to elther a hydrostatic
or a pneumatic test in accordance with
the following:

(1) Hydrostatic test. The hydrostatic
test pressure must be one and one-half
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times the sum of the design pressure plus
static head of lading plus 15 p.s.d. if sub-
jected to external vacuum, except that
for tanks constructed in accordance with
Part UHT of the ASME Code the original
test pressure must be at least twice the
calculated test pressure.

(2) Pneumatic test. The pneumatic
test may be used in place of the hydro~
static test, for vessels that are so de-
signed or supported that they cannot
safely be filled with water, or for vessels,
not readily dried, that are to be used in
services where traces of the testing liquid
cannot be tolerated and the parts of
‘which have, where possible, been pre-
viously tested by hydrostatic pressure.

(1) The pneumatic test presure must
be one and one-half times the sum of
the design pressure plus static head of
lading plus 15 p.si. if subjected to ex-
ternal vacuum. The pneumatic test pres-
sure in the vessel must be reaclied by
gradually increasing the pressure to one-
half of the test pressure. Thereafter, the
test pressure must be increased in steps
of approximately one-tenth of the test
pressure until the required test pressure
has been reached. Then the pressure
must be reduced to a value equal to 45
of the test pressure and held for a suffi-
cient time to permit inspection of the
vessel.

(b) Weld Inspection. On each tank
over 3,500 gallons water capacity, unless
fully radiographed, an examination must
be made of ‘all welds in or on the shell
and heads, both inside and outside, by
either the wet fluorescent magnetic par-
ticle method or the fluorescent dye pene-
trant method, as prescribed in Appen-

, dices VI or VIII of the ASME Code, re-
spectively, or by the ultrasonic exami-
nation method as prescribed in Appendix
U of the ASME Code. Permanent mag-
nets must not be used to perform the
magnetic particle inspection.

(1) A tank which has been subjected
to examination by the magnetic particle
method, the liquid penetrant method, or
any method involving a material deposit
on the interior tank surface must not be
used for oxygen service.,

(¢) Repair. All cracks and other de-
fects found must be repaired in accord-
ance with the repair procedures pre-
scribed by the ASME Code. The welder
and the welding must be qualified in dc-
cordance with the ASME Code. If any
cutting is done by means other than me-

chanical, the cutter, the welder, and the-

combination of cutting and welding shall
be so qualified. After repairing, the tanks
must then again be post-weld heat-
treated, if such heat treatment was pre-
viously performed, and the repaired areas
must again be tested.

(d) A verification must bé made of
the cleanliness of a cargo tank con-
structed for oxygen service by means.that
assure that all contaminants that are
likely to react with the lading have been
removed by the cleaning process required
in § 178.338-15. ; .

§ 178.338-17 Pumps.

See §§ 173.33(g) and 173.316(2) (1) (iv)
of this subchapter, . .

PROPOSED RULES

" §178.338-18 Marking,

(a) Each tank must have a non-
corrosive metal plate permanently affixed
by brazing or welding around its perim-
eter, on the right side near the front.
If this plate is attached by welding, it
must be welded before the tank is post-
weld heat treated. The plate must be
plainly marked by stamping, embossing,
or other means of forming letters into
the metal of the plate, with the following
information in addition to that required
by the ASME Code appropriately com-~
pleted, in characters at least 3-inch
high to indicate the following:

Maximum density of lading for which the
tank is designed;

“ Material specification number;

Water capacity in pounds net at 60°F.,
after deduction for structural members, baf-
fles, piping, and other appurtenances inside
the tank; and .

, Original test date. Markings may be ab-
breviated as follows:

Mazx, dens. of lading:

Mat. Spec. no.:

W. Cap.:

Orig. test date:

(b) An’additional plate, as specified in
paragraph (a) of this section, must be
attached by welding, brazing, or riveting
to the jacket in the location specified in
paragraph (a) of this section or at the
control station in a position to be readily
legible to operating personnel. On it must
be stamped the information specified in
paragraph (a) of this section, and in‘ad-
dition, appropriately completed, the fol-
lowing, in characters at least 14-inch
high: .

DOT MC 338 -
Vehicle manufacturer.:
Manufacturer’s vehicle serial DO cccmeeoo.
Lining material (if @ny) —ccooeamomeeee
Date of manufacture.
Certificate date
Design service temperature (see § 178.338-1
@) -

“INSULATION FOR OXYGEN SERVICE”

(if appropriate. See § 178.338-1(c) (2))

or -

“NOT AUTHORIZED FOR OXYGEN SERV-
ICE” (if appropriate, See § 178.338-16(b))

Rated holding time .... hrs. (name of
eryogenic)

“FLAMMABLE LADINGS AUTHORIZED"
(if appropriate. See § 178.338-1(e))

Mazimum weight of lading for which de-
slgned -.__ lbs,

(¢) The design weight of lading used
in determining the loadings in §§ 178.-
338-3(b), 178.338-10(b) and (c¢), 178.-
338-13(b) and (e) must be shown as the
maximum weight of lading marking re-
gpired by paragraph (b) of this subsec-

ion. K

(&> The jacket must be plainly
marked on the right.side neai the front,
in letters at least two inches high on a

«confrasting background “One-way Travel
Time ... hrs”, with the blank filled in
according to the results of the computa-~
tlon prescribed in §178.338-9(c) or
§ 177.840(1) of this subchapter.

§ 178.338-19 Certification.

(a) For each tank vehicle there must
be prepared, and the owner shall obtain,
the tank manufacturer’s data report re-
quired by the ASME Code and one or

more certificates stating that the com-
pleted fank vehicle is in complete com~
pliance in all respects with specification
MC 338 including the ASME Code. Tho
first of such certificates for one tank ve-
hicle may if desired refer to an Incoms-
plete tank vehicle, in which case supplp-
mental certificates as necessary must be
added to the first certificate until com=
plete compliance is indicated. The cer-
tificate or certificates must include suffi-
cient sketches, drawings, and other in-
formation to indicate the location, make,
model and size of each valve and the
arrangement of all piping associated with
the tank. Each certificate must be stgned
by & responsible official of the firm re-
sponsible for the portion of the completo
tank vehicle represented thereby, such as
basic tank fabrication, insulation and
jacket, piping, ete.

(b) The owner shall retain the copy
of the data report, certificates, and re-
lated papers in his files throughout his
ownership of the tank and for at least
one year thereafter; and in the event of
change in ownership, retention by the
prior owner of non-fading photograph-
ically reproduced coples will be deemed
to satisfy this requirement. Each motor
carrier using the tank vehicle, if not the
owner thereof, shall obtain a copy of the
data report and the certificate or certifi-
cates and retain them in his-files during
the time he uses the tank and for at
least one year thereafter.

PART 179—SPECIFICATIONS FOR TANK
: CARS

1. In §179.102, §179.102-4 would be
amended; §179.102-18 would be, added
to read as follows:

§ 179.102 Special commodity requires
ments for pressure tank car tanks.

§ 179.102—4 Vinyl fluoride, inhibited.

(a) Tank cars used to transport vinyl
fluoride, inhlbited, must comply with the
following special requirements:

(1) Each tank must comply with speci-
fication DOT-105A600W ahd must be de-
signed for loading at or below 0 degrees I,

(2) All plates for the tank, manway
nozzle, and anchor must be made of steel
complying with ASTM Specification
A516-704, Grade 70, ASTM Specification
A537-70, Grade B, or AAR Specification
TC128-70, Grade B and further meeting
the requirements of ASTM Specification
A300-68, Class 1. However, impact specl«
mens must be Type A Charpy V-notch as
shown in ASTM Specification A-370-68
and must meet the impact requirements
at or below minus 50° F. Production '
welded test plates prepared as required
by W4.00 of AAR Specifications for Tank
Cars, Appendix W, must include impaot
test specimens of weld metal and heat
affected zone, prepared and tested in ac-
cordance with W9.00 of AAR Speoifica-
tions for Tank Cars, Appendix W, and
these must meet the same impact re- |
quirements as the plate materinl at or
below minus 50° F.

(3) Insulation must be of approved
material and must be self-extinguishing,

. t
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(4) Tank must be equipped with one
safety relief valve, set for the start-to-
discharge pressure listed in § 179.101,
and one safefy vent of approved deslgn,
set to function at a pressure less than
the tank test pressure, and not less than
78 percent of the tank test pressure. The
discharge capacity of each of these safety
relief devices must be sufficient to pre-
vent building up pressure in tank in ex-
cess of 8215 percent of the tank test
pressure.

(5) Each safety relief device must
have its discharge piped to the outside
of the protective housing.

(6) Excess flow valves must be applied
under all liquid and vapor valves, except
safety relief valves.

(7) Thermometer well must be applied.

(8) Gauging device is not required but

may be apnlied. Fixed length dip tubes -

may be used for gauging.

(9) A pressure gauge must be applied.

-(10) Aluminum, copper, silver, zinc,
or any alloy of any of these metals shall
not be used in the tank construction, or
fittings in contact with the lading.

(11) ‘The jacket must be stenciled ad-
jacent to the water capacity steneil
“COLDEST LADING TEMPERATURE
. A

(12) The tank car and insula.tlon must

_be designed to prevént the lading from
increasing from the maximum allowable
shipping pressure to the start-to-dis-
charge pressure of the safety relief valve
within 30 days at an ambient tempera~

ture of 90° F.
* * £ 3 = -

§ 179.102—18 Hydrogen chloride, cryo-
genic qmd.

(a) Tank cars used to transport hy-
drogen chloride, cryogenic liquid must
comply with. ‘the Zfollowing special
requirements:

(1) Each tank car tank must comply
with Specification DOT-105A600W and
be designed for loading at or below minus
50° F.

- (2) All plates for the tank car tank,
manway nozzle, and anchor must be
made of steel complying with ASTM
Specification A516-10a, Grade 70; ASTM
Specification A537-70, Grade B, or AAR
Specification TC128-70, Grade B and fur-
ther meéting the requirements of ASTM
Speclﬁca.ﬁon A300-68, Class I. However,
impact specimens must be Type A Charpy
V-notch as shown in ASTM Specification
A370-68 and must meet the impact re-
quirements at or below minus 50°F. Pro-
duction welded test plates prepared as re-
quired by W4.00 of AAR Specification for
Tank Cars, Appendix W, must include
impact test specimens of weld metal and

heat affected zone, prepared and tested in-

accordance with W9.00 of AAR Specifica-
tions for Tank Cars, Appendix W, an
these must meet the same impact re-
aquirements as the plate material at or
below minus 50°F.

(3) - Tank car tanks may be equipped
with exterior cooling coils on top of the
tank car shell.

(4) Safety relief valves must be monel
tnmmed and must be equipped with

Y ~
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frangible disc of silver, or teflon coated
monel or tantalum. Discharge must be
piped to outside of the protective housing.

(5) Loading and unloading valves
must be Hastelloy B or C or monel trim,
identified as “Vapor” or ‘“Liquid.” Ex-
cess flow valves must be applied under
all liquid and vapor valves, except safety
relief valves.

(6) Thermometer well must be ap-
plied.

(7) Sump in the bottom of the tahk
under Hquid pipes must be applied.

(8) All gaskets must be teflon, teflon
jacketed, or of other approved material.

(9) Gauging device is not required but
may be applied. Fixed length dip tubes
may be used for gauging.

(10) Insulation must be of approved
material and must be self-extinguishing.

(11) The jacket must be stenclled
adjacent to the water capacity stencil
"CO{%‘DE:ST LADING TEMPERATURE

(12) The tank car and insulation must
be designed to prevent the lading from
increasing from the maximum allow-
able shipping pressure to the start-to-
discharge pressure of the safety relief
valve within 30 days at an amblent tem-
perature of 90°F.

Interested persons are invited to give
their views on these proposals. Communi-
cations should identify the docket num-
ber and be submitted in duplicate to the
Secretary, Hazardous Materials Regula-
tions Board, Department of ‘Transporta-
tion, Washington, D.C. 20590. Communi-
cations recelved before June 18, 1974 will
be considered before final action is taken
on the proposal. All comments received
will be available for examination by in-
terested persons at the Office of the Sec-
retary, Hazardous Materlals Regulations
Board, room 6215 Buzzards Point Bulld-
ing, Second and V Streets, 8.W., Wash-
ington, D.C. both before and after clos-
ing date for comments.

{Transportation of Explosives Act (18 U.S.0.
831-835); section 6, Department of Trans-
portation Act (49 U.5.0. 1655); Title VI and
section 802(h), Federal Avintion Act of 1958
(49 US.0. 1421-1430, 1472(h), and 1€55(c)).

Issued in Washington, D.C. on Feb-
Tuary 21, 1974.
W. J. Bunxs,
Director,
Office of Hazdrdous Xfaterials.

[FR Doc.74-4620 Filed 2-28-74;8:45 am)

National Highway Traffic Safety
Administration

[49CFRPart571]
[Docket No, 74-9; Nollce 1]

MOTOR VEHICLE SAFETY STANDARDS
Child Restraint Standard

This notice proposes to revise Afotor
Vehicle Safety Standard No. 213, “Child
Seating Systems” (49 CFR 571.213).
Standard No. 213 was published
March 26, 1970 (35 FR 5120) and smend-
ed September 23, 1970 (35 FR 14778),
April 10, 1971 (36 FR €895), June 29,
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1971 (36 FR 12224) and March 23, 1973
(38 FR 17562). The standard became ef-
fective on April 1, 1971,

‘The revised standard would apply to all
devices manufactured for transporting
children in motor vehicles. It would
apply to all devices subject to the pres-
ent standard and others, commonly re-
ferred to as car beds and infant carriers,
that presently are not. It would also
apply to Type 3 seat belt assemblies,
commonly referred to as child harnesses,
which are presently within the purview
of Motor Vehicle Safety Standard No. 209
(49 CFR 571.209). That standard would
be amended accordingly.

The proposed standard would substi-
tute a series of requirements, including
simulated dynamic crash tests, for the
present static tests of Standard No. 213.
Under- the proposed requirements, all
child restraint systems would be subject
to dynamic tests, using test dummies
specified in the standard, in frontal, Iat-
eral and rearward impact modes. The
Irontal impact would be af speeds simu-
Iating 30-mile-per-hour crashes. Lateral
and rearward impacts would simulate 20-
mile-per-hour crashes. When tested in
this fashion, each child restraint would
be required to retaln the test dummy in
the system and to suffer no loss of struc-
tural integrity. ‘They would be further
required to limit head motion, as de-
termined by the use of the specified test
dummlies, in each directional mode.

The NHTSA recognizes that specifica-
tions for the 6-month-old dummy are not
complete. Complete specifications are
belng developed at this time and will be
issued as a proposal when they are com-
plete. ‘The preliminary specifications set
forth in this notice are included to facil-
itate comments on the test procedures
of the standard.

The NHTSA has tentatively deter-
mined that limitation of head motion so
as to prevent Impact with the vehicle
interlor, combined with padding require-
ments, is the most practicable method
available for providing safety perform-
ance levels for children.

For child seats and harmesses, the
dummy’s head excursion would be lim-
ited to 18 inches, measured in the for-
ward direction from the forwardmost
point of the vehicle seat back. This re-
quirement is intended to provide ade-
quate clearance In most domestic ve-
hicles. Purchasers would be advised on
instruction sheets furnished with each
restraint system to install the device in
seating positions offering this amount of
unobstructed space. The proposed rule
would further limit head movement to
19 inches in each lateral direction and
would require the head to be supported
by the seat back in the rearward direc-
tion. Restraints recommended for use by
children under 25 pounds would also be
required to provide protection from ex-
cessive forward head motion. Recumbent
position restraints would be required to
limit forward head motion to within 18
inches of the forwardmost point of the

vehicle seat back.
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