§38.10-1

under the requirements of §38.05-3(f) or
§38.05-4, maintenance of the tank pres-
sure below the maximum allowable
pressure shall be provided by one or
more of the following means:

(1) A refrigeration or liquefication
system which regulates the pressure in
the tanks. A standby compressor or
equivalent equipment, of a capacity
equal to one of the working units shall
be provided.

(2) A system whereby the vapors are
utilized as fuel for shipboard use.

(3) A system allowing the liquefied
flammable gas to warm up and increase
in pressure. The insulation and tank
design pressure shall be adequate to
provide for a suitable margin for the
operating time and temperatures in-
volved.

(4) Other systems acceptable to the
Commandant.

(b) A system whereby the vapors are
vented to the atmosphere at sea only
may be employed in conjunction with
paragraph (a)(1) of this section. The
pressure control valves shall be inde-
pendent of the safety relief valves. See
§38.20-1(j).

Subpart 38.10—Piping, Valves,
Fittings, and Accessory Equipment

§38.10-1 Valves,
sories—TBY/.

(a) All valves, flanges, fittings, and
accessory equipment shall be of a type
suitable for use with liquefied flam-
mable gases, and shall be made of steel
or grade A malleable iron, acceptable
for the service temperature and pres-
sure according to the requirements of
part 56 of subchapter F (Marine Engi-
neering) of this chapter. Other mate-
rials may be specially considered and
approved by the Commandant.

(b) AIll valves, flanges, fittings, and
accessory equipment shall have a pres-
sure rating at operating temperatures
not less than the maximum allowable
pressure to which they may be sub-
jected. Piping which is not protected
by a relief valve or which can be iso-
lated from its relief valve by other
valves shall be designed for the great-
est of the cargo vapor pressure at 115°
F., or the maximum allowable pressure
of the cargo tank, or the requirements
of §38.10-10(a). Cargo liquid piping

fittings, and acces-

46 CFR Ch. | (10-1-04 Edition)

which may be subject to liquid full con-
ditions shall be fitted with relief
valves. The escape from piping systems
relief valves shall be piped to a venting
system or to a suitable vapor recovery
system. Provision shall be made for the
proper venting of all valves, fittings,
etc., in which pressure buildup may
occur, especially in refrigerated sys-
tems, because of an increase in product
temperature.

(c) Welded connections shall be used
wherever possible with the number of
flanged joints kept to the minimum
necessary for assembly and cleaning.
Sockets in sizes 3 inches and smaller
and slipon flanges in sizes 4 inches and
smaller may be used. Threaded joints
may be used in sizes of 1 inch and
smaller. Where threaded joints are
used, they shall be visible and acces-
sible for inspection under all service
conditions, and limited to instrument
and control lines properly valved from
the main lines. Where threaded joints
are sealed by brazing or welding, they
need not be exposed.

(d) Valve seat material, packing, gas-
kets, etc., shall be resistant to the ac-
tion of the liquefied flammable gas. All
flange and manhole cover gaskets shall
be compressed asbestos, spiral-wound
metal asbestos, metal jacketed asbes-
tos, solid aluminum, corrugated steel,
solid steel, or iron, or other materials
with equal or better resistance to fire
exposure.

(e) Provisions shall be made by the
use of offsets, loops, bands, expansion
joints, etc., to protect the piping and
tank from excessive stress due to ther-
mal movement and/or movements of
the tank and hull structure. Expansion
joints shall be held to a minimum and
where used shall be of the bellows type
and subject to special approval by the
Commandant.

(f) Low temperature piping shall be
thermally isolated from the hull struc-
ture. Arrangements should provide for
the protection of the hull structure
from leaks in way of pumps, flanges,
joints, etc.

(9) Each tank shall be provided with
the necessary fill and discharge liquid
and vapor shutoff valves, safety relief
valve connections, refrigeration con-
nections where necessary, liquid level
gaging devices, thermometer well and
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pressure gage, and shall be provided
with suitable access for convenient op-
eration. Piping shall enter the cargo
tanks above weather deck and as close
to the top of the tank or dome as pos-
sible, except as otherwise permitted in
this section. Connections to the tanks
shall be protected against mechanical
damage and tampering. No underdeck
cargo piping shall be installed between
the outboard side of the cargo contain-
ment system and the shell of the ves-
sel, unless provision is made to main-
tain the minimum inspection and colli-
sion protection clearances of §38.05-
10(e) between the piping and the shell.
Other openings in the tanks, except as
specifically permitted by the Com-
mandant, are prohibited.

(h) Cargo loading and discharge pip-
ing may be connected to the tanks
below the weather deck or below the
liquid level subject to approval by the
Commandant, provided:

(1) A remotely controlled quick-clos-
ing shutoff valve is flanged to the tank
outlet connection. The control mecha-
nism for this valve shall meet the re-
quirements of §38.10-5.

(2) The piping which is below the
weather deck or liquid level shall be
joined by welding except for a flanged
connection to the quick-closing shutoff
valve and a flanged connection to the
cargo pump.

(3) The design and arrangement of
this piping, including the flange bolt-
ing shall be such that excessive
stresses will not be transmitted to the
cargo tank outlet connection or the
quick-closing valve, even in the event
of abnormal displacement of the pip-
ing.

(4) Except for those vessels, the de-
sign of which permits the exclusion of
a weathertight deck over the tanks,
the space in which such piping is lo-
cated shall be accessible only from the
weather deck and shall be vented to a
safe location above the weather deck.

(i) All connections to tanks, except
safety relief valves and liquid level
gaging devices, shall have manually
operated shutoff valves located as close
to the tank as possible. In addition, all
liquid and vapor connections on pres-
sure vessel type tanks except safety re-
lief valves, liquid level gaging devices,
and filling and discharge lines, shall be

§38.10-1

equipped with either an automatic ex-
cess flow valve or a remotely con-
trolled quick-closing shutoff valve of
the fail closed type. These valves, ex-
cept when necessary for the operation
of the system, shall remain closed. For
pressure vessel type tanks operating at
low pressure and with service tempera-
ture near the cargo atmospheric boil-
ing point, the Commandant may ap-
prove individual installations where
the liquid and vapor connections nor-
mally requiring automatic excess flow
valves or remotely controlled quick-
closing shutoff valves are fitted with
manually operated shutoff valves only.

() The control system for quick-clos-
ing shutoff valves shall be provided
with a remote control in at least two
locations and be of a type acceptable to
the Commandant. The control system
shall also be provided with a fusible
element designed to melt between 208°
F. and 220° F., which will cause the
quick-closing shutoff valves to close in
case of fire. The quick-closing shutoff
valves shall be capable of local manual
operation.

(k) Excess flow valves, where re-
quired by this subchapter, shall close
automatically at the rated flow of
vapor or liquid as specified by the man-
ufacturer. The piping, including valves,
fittings, and appurtenances protected
by an excess flow valve, shall have a
greater capacity than the rated flow of
the excess flow valve.

() Liquid level gaging devices which
are so constructed that outward flow of
tank contents shall not exceed that
passed by a No. 54 drill size (0.055-inch
diameter) opening, need not be
equipped with excess flow valves.

(m) Pressure gage connections need
not be equipped with excess flow valves
if the openings are not larger than No.
54 drill size (0.055-inch diameter).

(n) Excess flow valves may be de-
signed with a bypass not to exceed a
No. 60 drill size (0.040-inch diameter)
opening to allow equalization of pres-
sure.

(0) Suitable valves shall be installed
on the cargo headers to relieve the
pressure on the liquid and vapor lines
to a safe location prior to dis-
connecting shore lines.

(p) A pressure gage shall be located
at the highest practicable point. A
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§38.10-5

thermometer well where installed on
the tank proper shall be attached to
the tank by welding.

(q) For nonpressure vessel type
tanks, the following additional fittings
are required:

(1) A liquid level gaging device shall
be provided to determine the level of
the liquid cargo without opening the
tank. The gage shall be readable from
the open deck, or from a control room
or station when the loading or dis-
charging is controlled from such a
room or station. Tables shall be readily
available for direct determination of
volume of liquid in the tanks, with nec-
essary corrections for trim, tempera-
ture, and density.

(2) An independent high level alarm
shall be provided for each tank. The
alarm indication shall register at the
station where loading is controlled.

(3) Each tank shall be provided with
remote reading temperature sensors lo-
cated near both the cargo liquid level
and the bottom of the tank. The tem-
perature shall be read at the control
station for loading and unloading
cargo, if provided, otherwise near the
cargo control valves.

(4) Each tank shall be fitted with a
pressure and a vacuum gage which
shall be read at the control station for
loading and unloading cargo, is pro-
vided, otherwise near the cargo control
valves. In addition, the liquid loading
and discharge headers at the ship’s
shore connection station shall be fitted
with pressure gages.

(r) Spaces surrounding cargo tanks
shall be provided with suitable means
for pumping out.

(1) Where pressure vessel type tanks
are installed or in other cases where no
secondary containment is required,
this may consist of a bilge system inde-
pendent of the bilge system for the rest
of the vessel, and having no pipe con-
nections between the cargo tank spaces
and the engineroom or boilerroom, ex-
cept that eductors may be supplied
from engineroom pumps.

(2) Secondary containment spaces of
structurally self-supporting tanks shall
be provided with suitable means for
pumping out leaked cargo. These
should be arranged so as to provide the
following alternatives:
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(i) Return of the cargo to the same
primary tank or other tank.

(ii) Pumping the cargo off the ship ei-
ther in port through a regular shore
unloading connection or at sea over-
board in a safe manner.

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

§38.10-5 Filling and discharge pipes—
TB/ALL.

(a) Filling and discharge connections
shall be provided with the manually
operated valve required by §38.10-1(i)
and with a positive acting remote con-
trolled quick-closing valve. The remote
controlled quick-closing valve shall
satisfy the requirements of §38.10-1(j).

(b) For pressure vessel type tanks the
remote controlled quick-closing valves
shall be located on the inside of the
tank or on the outside where the piping
enters the tank. For pressure vessel
type tanks operating at low pressure
and with service temperature near the
cargo atmospheric boiling point, the
Commandant may approve individual
installations where these valves are lo-
cated at the loading and discharge
headers.

(c) For nonpressure vessel type tanks
the remote controlled quick-closing
valves may be located at the loading
and discharge headers.

§38.10-10 Cargo piping—TB/ALL.

(a) The piping shall be designed for a
working pressure of not less than the
maximum pressure to which it may be
subjected but in no case less than the
design pressure of the cargo tanks. In
the case of piping on the discharge side
of the liquid pumps or vapor compres-
sors, the design pressure shall not be
less than the pump or compressor dis-
charge relief valve setting; or, provided
the piping is not protected by relief
valves, the design pressure shall not be
less than the total discharge head of
the pump or compressor.

(b) Piping subject to tank pressure
shall be seamless drawn steel or elec-
tric resistance welded steel. Pipe used
in refrigerated tank systems shall be of
a material which is suitable for the
minimum  service temperature to
which it may be subjected, according
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