
PROPOSED RULES

DEPARTMENT OF
TRANSPORTATION

Office of Pipeline Safety Operations
[49 CFR Part 193]

INotIco No. 77-4; Docket No. OPSO-46]
LNG FACILITIES; FEDERAL SAFETY

STANDARDS
Development of New Standards

AGENCY: Materials Transportation Bu-
reau, Office of Pipeline Safety Oxiera-
tions, DOT.
ACTION: Advance Notice of Proposed
Rulemaking.
SUMMARY: This advance notice invites
public participation at an early stage i
the rulemaking process for adoption of
new Federal safety standards for lique-
fied natural gas (LNG) facilities.

The need for comprehensive new Fed-
eral LNG safety standards Js evident
from the concern expressed by Congres-
sional committees; the Federal Power
Commission and other Federal, state, and
local agencies; nongovernment organiza-
tions; representatives of industry; and
the public in general over tih' adequacy
of present standards to Provide for public
safety. The new standards would govern
the design (including site selection), con-
struction, operation, and maintenance of
LNG facilities used in the transporta-
tion of natural gas by pipeline in or
affecting interstate or foreign commerce.
DATE: Comments must be received by
Sejtember 1, 1977.
AfDRESS: Send comments to: Director,
Office of Pipeline Safety Operations, De-
partient of Transportation, Trans Point
Building, 2100 Second Street, SW.,
Washington, D.C. 20590.

All comments received will be available
for inspection and copying at Docket
Room 6500, Trans Point Building.
FOR FURTHER INFORMATION CON-
TACT:

Peggy Hammond, 202-426-0135.
SUPPLEMENTARY INFORMATION:
The need for comprehensive new Federal
LNG safety standards is evident from the
concern expressed by Congressional com-
mittees; the Federal Power Commission
and other Federal, state, and local agen-
cies: nongovernment organizations; rep-
resentatives of Industry; and the public
in general over the, adequacy of present
standards to provide for public safety.
Their concern arises because of the
seriousness of potential hazards from
LaNG facilities, coupled with the antici-
pated increase of LNG facility construc-
tion to meet the nation's energy needs,
the developing wide variations in the
design of facilities, the huge sizes of LNG
storage tanks, and the projected location
of new LNG facilities near population
centers, or areas of greatest energy
demand.

The existing Federal safety standards
governing LNG facilities used in the
transportation of natural gas by pipeline
are contained in 49 CFR Part 192. These

standards were adopted by Amendment
192-10, Issued on October 10, 1972 (37
FR 21638).. The Amendment added
§ 192.12, adopting as the Federal LNG
safety standards the National Fire Pro-
tection Associationi (NFPA) Standard
59A (1971 edition), as well as the other
applicable requirements of Part 192. Sub-
sequently, the 1972 edition of NFPA 59A
was adopted (41 FR 13590).

In the preamble to Amendment 192-
10, it was stated that the NFPA Standard
was adopted only as an interim measure
while permanent regulations specifically
applicable to LNG facilities were being
developed. This notice Is a step In that
developmental process. Although this
notice is not a proposal to, amend the
prbsent standards, It contains a compre-
hensive set of draft regulations which
are intended to serve as a basis for pub-
lic comment and participation in identi-
fication of LNG safety pioblems and the
development of appropriate regulatory
solutions to those problems, considering
all reasonable alternatives. Comments
to this notice should assure that if a new
Part 193 is adopted; It is founded on a
broad source of information.

It is also important to point out that
concurrent with this proceeding the
Coast Guard Is developing regulations
under the Ports and Waterways Safety
Act of 1972 (33 USC 1221 et seq.) for the
storage and handling of hazardous ma-
terials, including LNG, at ports. MTB
and the Coast Guard are coordinating
their regulatory activities in this area
to preclude problems involving overlap-
ping jurisdiction.

As further discussed hereafter, the.
draft regulations are based in part on
NFPA 59A, but more importantly, they
address serious safety problems respect-
ing an LNG facility that M§B believes
are not adequately resolved by the
present standards. Foremost among
these problems are: (1) Protection of
persons and property near a facility
from thiermal radiation caused by Igni-
tion of a major spill of LNG, (2) protec-
tion of persons and property near a
facility from dispersion and delayed
ignition of a natural gas cloud emanat-
ing from a major spill of LNG, and (3)
mitigation of the potential for a cata-
strophic spill of LNG. The draft regula-
tions suggest that these problems may
be resolved by imposing more stringent
exclusion zone requirements and other
plant design requirements, particularly
with respect to storage tanks, Impound-
ing systems, and environmental forces.
At the same time, the draft regulations
would permit flexibility in design to re-
duce the size of an exclusion zone, for
example by installation of a planned
ignition system or increasing the height
of impounding dikes.

Interested persons should also note
that the draft regulations relate to
safety problems involving hazardous
fluids other than LNG which may be
used or stored at an LNG facility.

1TB expects that comments to this
notice may serve as a basis for a future
notice of proposed rulemaking. There-
fore, considered comments are strongly

urged regarding those draft regulations
which relate to the safety problems
mentioned above since those problems
involve highly technical fields and un-
resolved behavioral phenomena which
are still being researched. All comment-
ers should address safety, environmental,
and economic issues, support their com-
ments with rationale and doumnentation,
and where appropriate propose alterna-
tive regulations that would provide for
an adequate level of safety.

The new Part 193 would be adopted
under the Natural Gas Pipeline Safety
Act of 1968 (49 USC 1671 et seq.). The
jurisdiction of that Act is limited, how-
ever, to LNG facilities which are used
in connection with a system for pipe-
line transportation of natural gas to
consumers. Thus, both the existing
standards, and the contemplated Part
193 would not apply to facilities used
exclusively in the transportation of
natural gas or LNG by modes other than
pipeline. For example, the standards
would not apply to an LNG storage and
transfer facility at a marine terminal
used to transfer LNG between ships or
barges and rail or motor carriers unless
the facility were also connected with a
system for pipeline transportation.
While MTB helleves that almost all exist-
ng and planned facilities involve the
supply or delivery of natural gas by pipe-
line, as LNG facilities become more wide-
spread, it may be necessary to enlarge
the scope of the Federal regulations to
cover facilities which are not related to
the pipeline transportation of natural
gas. Any future action that MTB may
take with regard to such nonpipeline
related LNG facilities would be under
the authority of the Hazardous Materials
Transportation Act (49 USC 1801 et
seq.). Interested persons are encouraged
to advise MTB on the need to regulate
any nonpipeline transportation related
LNG facilities which may now exist or
are planned.

In 1974, the Department's Ofiee of
Pipeline Safety contracted for a study
by Arthur D. Little, Inc. (ADL) to pro-
vide safety information on LNG facili-
ties. The study included a comparative
analysis of national, state, local, indus-
trial, and professional society codes,
standards, practices, and regulations re-
lating to LNG facilities. The ADL report,
made in December 1974, is titled "Tech-
nology and Current Practices for Proc-
essing, Transferring, and Storing Lique-
fied Natural Gas." Copies of the report
(NTIS No. PB-241048) are available
from the National Technical Informa-
tion Service, U.S. Department of Com-
merce, Springfield, Virginia 22151, tele-
phone 703-557-4650, in paper for $7.75
and in microfiche for $3.

The ADL study provides useful infor-
mation in developing safety regulations
for LNG facilities. The study identified
and analyzed many areas of public con-
cern about the operation of LNG facili-
ties. It also addressed many practices
and functions where special precautions
are needed to protect persons and prop-
erty. Although now two years old, MTB
believes that the results of the ADL study
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are Aill -valid 'because 'they are consist-
eant 'with currant informotion -obtained
'from -other'sources. Therefore, ='has
adopted 'the ADL rqpDrt -as - basis tfor
this xregulatory auction.

'TheYTDL reportfond'that FPA 59A
was the liesis Ibr_practicallym:al odes-
national, state, and loca-Ifor IiNGfa-
Cilities that exist today and that it "is
generally -accepted mas establishing the
ninimum -'eguirements -for design and
construction of LNG facilities." _Tn Sec-
tion 2.2, Overview of LNG Regulations,
the ADL rdport stated, "It is logical,
therefore, that NFPA 59A forms the ba-
sis for comparison .of these codes, and
the foundation on which to build any
permanent regulation specifically appli-
cable to LNG facilities.' MTB agrees
with this conclusion.

MTB therefore anticipates that NFpA
59A -Will be the foundation for a pro-
posed 'Part 193, and has based ,most of
the draft regulations set forth in this
notice 'on the requirements of NFPA 59.
Not -only are the requirements of the,
19721edition ofFPA'59Ausedss a basis,
but also -the-requirements of the current
-1975 'edition. 'The -draft 'regulations are
based on the following principal provi-
sions ofthe 1975 -edition Which are 'not
inthe 1972'fedition:

Process -equinmnent. Requires relief de-
-vices (§ 193.905(b)) and,support protec-
tion 4(§ 193815) forcertain process com-
ponents; provides sensing,and- alarm for
conibustible.'miixtures in -buildings 'or
process components -(§§ 193.909 and
193.91I). -

-Gl-sifer.-Establishes flow'capacity -for
relief devices (§93.715) ; requires sepa-
Tate -automatic valve for downstream
'temperature control (§'193.709(b)).

-'ipngn 'systems. lequires powered op-
eration -for certain valves that could be
involved in an emergency (§§ 193.305(b),
193.605, 193.917(b),-and 193.919).; essib-

-lishes limitations on--design-pressure, for
longitudinal-weldpipe (fi93:307(e)) ;re-
quires nondestructive testing of -welded
pipe jointsor.LNGor flamablew'frig-
erant systems Ql 1931o27); 1prohibits
.pressure-tests'of carbonorlow alloysteel
Piping at temperatures [below 35*F
(§193.1025()); requires retention of
records-of materials (l 193.219) :andini-
tl tests conducted ( 193.1037(d) ).

-Transferof-LN-G and refrigerant .Pro-
vides limit on prohibited oxygen content
in purging -vehicle tanks and provides
check proceduresifor tankvehilesln ex-
clusive LNG service (.193.1117(d),4)).

FirB Prtedtonand safety..Esta)ishes
mandatory requirement tor marnal
emergency -depressuring ,df components
-Q1 3.1307(b)J ;.requires paitableflam-
mable gas -detector ( 193.1307'(g)) and
-self-contained air breathing .apparatus
(i-193130A(e)) -be provided Tor tNG
-acilitypersonnel. °

Although this _notlce*sets dorth draft
regulationsbasedonthe requirements of
,NPA A,,the.egulations are not in the
!anguaemf NFRA 59A.Rather,MT Bhas
%generally zestated the irequirements in
-'terms of 'Performance ,standards, ,using
,specific requirements -where deemed
necessary, and also referenslng £aewn-

-dustry consensus 'standards. The use of
performance laiiguagerather than speci-
,fications Is consistent with the longstand-
ing Departmental policy In prescribing
'Federal pipeline safety standards. Un-
der this'policyihe standards prescribed

-what adequate level of safety must be
achieved, leaving industry free to de-
velop and use improved technological
means of -meeting the required level.
Where necessary the performance stand-
ards may include tests and analytical
procedures to check the level of perform-
ance.

In recent months representattv& of
the T2FPA TLG Technical Committee
"have expressed the fear that -the 'new
Federal regulations 'vould .eliminate the
need 'for the Committee and result in
disbandment of a valuable group of LNG
experts. Alternatively, the NFPA sug-
gests that lTTB work within the WFPA
standards-setting procedure -to bring
about the needed changes in LNG safety
regulations. :NTIB does not agree. In the
safety area, IMTB perceives the role of
government as that of prescribing the
level of safety industry is legally obli-
-gated to provide.'The role of a nongov-
eminent organization Is to devise and
recommend means of meeting the gov-
ernmental prescribed safety level. Ap-
plying this principle to safety of LNG
facilities, MTTB prescribes what level iof
safety industry must achieve, stating the
various requirements In objective lan-
guage; NFA, using current scientific
knowledge and -applying good engineer-
'ing dudgment, recommends means of
meeting -ach of the requirements, stat-
ing Its recommendations n specific ter-
minology. Thus, the roles of aVIB and
NFPA are complementary. To that end,
MTB invites NFPA to partllcipatelln'the
development of themew Part 193.-Then,
when the legal requirements have been
published, NFPA can adapt 59A to those
Tequirements. :In that way, the^Committee
will continue as a needed and useful
entity.

As recommended by the ADL xeport,
MM has carefully reviewed the follow-
ing-areas,-whichzrecoveredby the draft
:regulations: -

Acceptable thermal infux levels. One
ofthe critical safety problems at anIMNG
facility is protection of the publicfrom
'potential thermal radlation caused -by a
-burning pool-of LNG.of other flammable
fluid. -'rolonged burning may occur In
the event -of a 'zpil and subsequent 'ig-
nltlon of the impounded liquid. .rotec-
tion is now provided by a separation, or
.exclusion, distance measured 'from. the
-edge of an impounding space. Theex-
,lusion distance required by 2TERA 59A
Is basedcon anempirically derivedlor-
,mula:d=8(A) , ,where d--lstance in
feet snd A=area of the impounding
space.

The present Lexclusion distance stand-
-ard .results In .a thermal flux at the
boundary of the exclusion zone of
,roughly 10,000 to 13,000 BTU/ft-ir. At
Lthislevel of Intensity, direct exposure to
,humans produces imbearablepafn in 10A
,seconds, or less. This level was estab-
dshedonthelbasis oconditions at exist-

2(1777

ing LNG facilities, and may -be Inade-
quate as a safety standard for human
-exposure.

Under § 193.107, 3= suggests that
the exclusionedistance formula for hu-
man direct exposure be based instead on
a thermal flux level of 1,000 BTU/ft-3 h
At this level, exposure time on bare skin
before unbearable pain is about -40 sec-
onds. Humans would have more time to
seek shelter or move farther away from
a burning pool. Where structures provide
some shielding from radiation, the for-
'mula would be based on higher tolerable
flux levels, e.g., 2,000 BTU/ftFhr for wood
homes, 6,700 BTU/fthr for infrequently
occupied wooden or metal buildings, and
10,000 BTU/ft 2hr for certain masonry
buildings.

Section 193.107 would further modify
the -pesent exclusion distance require-
ment by taking Into account (1) differ-
ences in elevation between an impound-
ing space and any target which-could be
exposed to thermal radiation, and (2) a
pre3umed wlnd velocity of 7 mph, which
could tilt 'a flame approximately 45" in.
1he direction of the target. The present
requirement assurnes equal elevations
and zero wind'velocity.MTB expects that
after -further 'research, additional mod-
ifications maybe'possible based on the
shape of the Impounding space and on
full or partial shielding of open-areas, as
bya tall building. All-modifications would
be intended to provide for design flexi-
blilty and an adequate level of public
safety.

Vapor dispersion lzaards. Under
' 193109, P= suggests that -each IING
facility provide either an exclusion zone
or controlled burning for protection from
Potential dispersion and subsequent igni-
tion oj a vapor -or gas plume -volving
from an Impounded pool of LNG or other
flammable liquid. This critical -safety
problem is now covered In the 1975 edi-
tion of NFPA 59A by a general perform-
ance standard related to Tlant design.
However, this standard is subject to
varing interpretation -and application
-and may not adequatelyrovide for pub-
Me safety in light of the potential haz-
rds nvolved.rThus, In addition to other

deign factors, MX believes -that either
an exclusion ditance "determined-in'ac-
cordance with uniform methodology or
controlled burning is needed to provide
,a realistically adequate safeguard.

The suggested exclusion lstance
would bedetermined ln.accordance with
prescribed iparameters and spI cond-.
-tlons, using applicable parts of thenath-
ematical idispersion model ,set Jorth in
the "American ,Gas AssoclationProject;
IS-3-1, LNG -Safety Program, Interim
-Report-onPhase Ir Work." Thimdpel is
suggested on the basis that It .pravides
the best correlation mwith experimental
data. The distance would be measured
-from an 'Impounfi ng-pace to -a 'PoInt
'where mast pockets .of the highest con-
.centratlon .f ,gas In air are diffused to
,a noncombustlile level-n computingthe
distance under -1293109, ann operator
would take°into accomt 'important-'de-
sign -actors 'suh -as the nature 'of the
Impounding system, 'seismiemctivt t, air
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traffic, and Insulation of proper integrity.
Engineering design with respect to these
and other factors can minimize the
chance of a catastrophic failure or the
rate of vapor evolution after a spill.
Thus, for example, in an area where
seismic intensities are predictably low,
in light of the other suggested design
requirements of the new Part, a cata-
strophic failure is unlikely. In this situa-
tion, the exclusion distance would be
computed on the basis of a piping failure
alone, resulting in a shorter distance
than If the basis were a catastrophic
failure.

On the other hand, where seismic
activity is high, even with more stringent
design requirements, a catastrophic
failure may occur, and the exclusion
distance would be based on a catastrophic
spill of all the liquid to be impounded. If
a long exclusion distance cannot be pro-
vided, the distance might be moderated
by other design factors, or an operator
might choose the alternative of *con-
trolled burning under § 193.109(f). In
the latter case, protection would be pro-
vided by the suggested thermal radiation
exclusion zone and by voluntary methods
such as the use of fire suppression tech-
niques to control the rate of burning.

Standards variation for different popu-
lation densities. For new LNG facilities,
the draft regulations are intended to
assure a uniformly acceptable risk to
persons and property surrounding a
-.facility, regardless of population density.
Because of the nature of the potential
hazards involved, this same assurance
cannot be made for existing facilities
without imposing more stringent exclu-
sion distance and other design require-
ments. Such action, however, would be
prohibited by Section 3 of the Natural
Gas Pipeline Safety Act of 1968. Even
so, MTB believes that the public will be
more at risk from new facilities than
existing ones; and State or local zoning
controls can be used to minimize risks
where necessary.

MITB has not drafted the regulations
to provide varying levels of safety for
different population densities for the fol-
lowing reasons: First, while the overall
risk presented by a facility would vary
in proportion to population because of
the potential losses Involved, MTB be-
lieves that the seriousness of potential
hazards such as thermal radiation and
vapor dispersion necessitates minimizing
the exposure of individuals to those haz-
ards. This would be accomplished under
the draft regulation by limitations on
activities Inside an exclusion zone
(§§ 193.107 and 193.109) and other uni-
formly applicable design requirements.

Secondly, any reduction in safety for
areas of low population might be accom-
panied by an unacceptable increased risk
to facility personnel.

Thirdly, additional special design fea-
tures necessary to maintain an accept-
able level of safety In an area of grow-
ing population density might be econom-
ically impracticable long after initial
siting and construction.

,Fourthly, the likelihood of failure at
an LNG facility does not vary in propor-
tion to population density.

Finally, MTB does not have enough
information to serve as'a basis for sug-
gesting varying levels of LNG facility
safety even If they were deemed appro-
priate.

Diking for transfer lines. The draft
Subpart E on impoundment design and
capacity would require an Impounding
system for transfer piping and cargo
transfer systems to contain any spill
from transfer lines.

Criteria for onsite separations dis-
tances for potentially hazardous areas.
Section 193.113 would requirea combina-
tion of clearances between critical com-
ponents and between components and
the site boundary to minimize hazards
due to spills and collapse of equipment
Lnd to provide for mobility in an emer-

gency. Where losses of plant equipment
would not present or contribute to a haz-
ard, onsite separation distances would
not be required. MTB is continuing to
develop more specific criteria for safe
separation distances and welcomes any
comments in this regard.

Design criteria for earthquake, wind,
and snow loads for LNG storage tanks.
Sectibn 193.111 would require each op-
erator to conduct a seismic Investigation
for certain high risk LNG facilities in
accordance with criteria which are con-
sistent with requirements applicable to
nuclear-power plants under 10 CPR Part
100. Certain critical components used in
these facilities would have to be designed
based on the information acquired, or if
the components are used in other facil-
ities, the seismic values set forth In the
Uniform Building Code (UBC), consid-
ering both vertical and horizontal seis-
mic motion. LNG facilities would be pro-
hibited in certain active seismic areas.
Also, where the estimated maximum
seismic acceleration at a site has a 0.5
percent probability of exceeding 30 per-
cent G In 50 years or exceeds 30 percent
G based on a recorded earthquake,
foundations of LNG storage tanks would
have to be placed on bedrock and special
control systems provided.

The suggested requirements under
§193.117 for wind loading on a storage
tank are based on the probability of a
tornado occurring in 50 years. An op-
erator would have to consider snow and
Ice loading in the design of, a storage
tank under §193.505.

Selection of spill design accident, with-
out regard to type of shutdown system.
The ADL study suggests that to require
impoundment capacities for process,
transfer, and equipment areas large
enough to hold a timed spill is unneces-
sary where shutdown systems to stop the
flow of liquid will react In a shorter time.
Therefore, the draft §193.441 would
permit a smaller capacity when twice the
shutdown time by such a system is less
than the presently required timed spill.

Periodic inspections and ongoing
training. The ADL study points out that
the NFPA 59A standard is lacking in re-
quirements for periodic inspection, on-
going training programs, accident re-
porting, operating reports, and similar
activities related to the long-term safe
operation and maintenance of LNG fa-
cilities. Therefore, MTB suggests new re-

quirements for periodic tests and main-
tenance procedures in Subpart M, for
operating procedures (Q 193.1105), mon-
itoring (Q 193.1107), personnel training
(0 193.1115), recordkeeping (Q 193,1141).
and investigation of failure (Q 193.1121),
in Subpart L; and fire fighting proven-
tion (Q 193.1305), plans (0 193.1307), and
training (Q 193.1311) in Subpart X. Ac-
cident reporting for LNG facilities used
in the transportation of natural gas by
pipeline is presently'required by 49 CFR
Part 191.

In addition to the NFPA 59A require-
ments and the AflL report suggestions
mentioned above, the draft regulations
contain some significant new require-
ments:

Control systems. The draft regulation
would expand previous coverage or es-
tablish new requirements In the areas
of: performance capability during 'con-
ditions of a controllable emergency
(§ 193.903(b)), extreme environmental
conditions (§ 193.303(a)), relief device
capability to control overpressure during
normal or emergency conditions (§ 193,-
905(b)); sensing devices to monitor and
alarm systems to alert personnel to proc-
ess malfunctions or detect presence of
combustible gas that could lead to haz-
ardous situations (§§ 193.421(d), 193.423,
193.527, 193.909, and 193.911); location
and operation of safety control valves
(* 193.917), automatic shutdown systems
(*§ 193.605, 193.805, and 193.D19), auxil-
iary controls ( 193.923), and control
center instrumentation (§ 193.921).

Construction. The draft regulations
would establish new requirements for:
development of construction procedures
(Q 193.1005); construction inspection
(§ 193.1011); qualification of construe-
tion workers and inspectors (§g 193.1009
and 193.1013); and cleanup after con-
struction (Q 193.1015).

Tests and inspections. In addition to
strength and leak tests requirements,
Subpart K would establish new require-
ments for control systems tests and In-
spections (§ 193,1031), storage tank tests
(§193.1033), and keeping records of
these initial inspection and testing ac-
tivities (Q 193.1037).

Operations. The draft regulation would
establish new requirements for deter-
mining maximum and minium allowable
operating pressures (§ 193.1137), written
procedures for transfer operations
(q 193.1117), and responding to foresee-
able emergencies (§ 193.1109).

Site security, storage tanic design, tin-
pondment design and capacity, and cor-
rosion control. The draft regulations
would establish significantly new re-
quirements in areas of site security
(Q§ 193.1123-193,1135); storage tank do-
sign (Subpart F), particularly with re-
spect to penetrations (Q 193.511), Instru-
mentation (Q 193.527), and stratification
(Q 193.507); impoundment design and
capacity (Subpart E), particularly with
respect to components requiring im-
poundment ( 193.403); dike height
(§193.419), aid containment of a sud-
den total release of liquid from a coM-
ponent (1 193.415); and corrosion con-
trol (Subpart 0).
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MTB invites all interested persons to
participate in -the development of new
LNG safety standards by submitting in
writing by September 1, 1977, such in-
formation and comments as they may
desire. The September 1 deadline should

,balance the desires of interested persons
for sufficient time to study and evaluate
the draft iegulations with -he need for
priority action in this rulemaking pro-
ceeding. Comments received after that
date will be considered so far as prac-
ticable. Communications should identify
-the docket and notice numbers and be
submitted in triplicate to the above ad-
dress. All comments received will be
available for inspection and copying in
Docket Room 6500.

Again, MTB emphasizes that this no-
tice is not a proposal to amend the pres-
ent regulations. After analyzing the re-
sponse to this notice, ITB may issue an-
other notice (or notices), proposing
specific amendments to Title 49 CFR. In-
terested persons will then have an op-
portunity to comment on the specific
rulemaking proposals. Any requests for
additional time to comment on this no-
tice will be considered in light of the
length of the initial period for public
comment and the fact that an addi-
tional comment period is to be provided
in conjunction with any future notice of
proposed rulemaking.

ILWACT EVALUATION

To ensure that the new Part 193 does
not result in costs to the private sector,
consumers, or government above those
necessary to provide an adequate level of
public safety, 1M encourages the sub-
mission by interested persons of infor-
mation on the annual and aggregate
costs, benefits, and other anticipated im-
pacts associated with each of the draft
regulations and all alternatives which
commenters may suggest thereto. This
information would enable MTB to ade-
quately consider the impact of any fu-
ture. rulemaking proposals early in the
developmental process. Persons wishing
to submit such information are asked to
take the following considerations into
account:

Beefits. The primary benefits of the
draft regulations are presumptive reduc-
tions in the level of public risk associated
with the design, including site selection,
construction, operation, and mainte-
nance of new LNG facilities ahd the op-
eration and maintenance of existing fa-
cilities. Public risk is considered as the
combination of the probability that, an
accident will occur, and the magnitude
of the expected loss resulting from that
accident (in terms of deaths/injuriles,
property loss and damage, economic dis-
ruptions in the supply of natural gas to
a community, etc.). Primary benefits,
therefore, take the form of either reduc-
tions in the probability that accidents
will occur or reductions in the magnitude
of the expected losses, or both; and
these reductions are based on the level of
risk that would prevail with and without
promulgation of the draft regulations.
The net difference between the two is an
important element in determining what

constitutes an adequate level of public
safety.

The following secondary benefits
should also be considered in estimating
overall benefits of new regulations: Re-
duction in the cost of litigation, fewer
delays due to governmental proceedings,
economic gains from the timely develop-
ment of LNG facilities, and fewer aban-
donments of planned facilities due to
public opposition on safety grounds.

MTB recognizes that estimating safety
benefits in these terms--especially for
performance standards--can be a difl-
cult and time-consuming task. It also
realizes that work has already been done
in evaluating the risks associated with
LNG facilities (e.g., Final Environmental
Impact Statement for the Construction
and Operation of an LNG Terminal at
Oxnard, California, FPC, December
-1976). MTB believes, howqver, that im-
proved effort in this direction is desirable
to determine whether any proposed LNG
safety standards are reasonable and eco-
nomically. practicable. The bases for this
view are that no generally accepted risk
assessment procedure presently exists,
probability estimates have not been de-
veloped for accidental events at a facil-
ity, and convincing arguments have not
been presented to show that the probabil-
ity of major accidents Is negligible.

In regard to the use of probability con-
cepts, the availability and quality of data
will affect the degree of uncertainty sur-
rounding the level of public risk associ-
ated with LNG facilities. Also, the
probability data, when combined with
estimates of the magnitude of the ex-
pected losses resulting from an accident,
is useful for determining whether there
would be unnecessary regulation of a
facility.

Costs. The costs associated with the
draft regulations (and any alternatives
suggested to the regulations) must be
assessed since costs are an Important ele-
ment in determining what constitutes an
adequate level of public safety. Although
MTB believes that the costs of complying
with the draft regulations would not be
unwarranted, either in absolute dollar
amounts or on the basis of average an-
nual costs (calculated at a 10 percent
capital recovery factor over a 20-year
period), compliance could impose cer-
tain cash outlays about which MTB has
little information.

There are at least three other consid-
erations 'B would ask those desiring
to submit economic data to bear in mind.
First, as in the measurement of the bene-
fits of the draft regulations, their costs
should be measured on the basis of the
impact "with" and "without" the regula-
tions. In this regard, it is doubtful wheth-
er the costs of compliance with Federal
regulations no more stringent than the
1975 edition of NFPA 59A or any other
generally followed standard of perform-
ance should legitimately be regarded as
costs of government regulation. The costs
of regulations of this type basically are
the same as those costs self-imposed by
the regulated industry "without' the
regulations, unless there is evidence to
suggest that a significant segment of the

industry does not conform to self-im-
posed industrial standards. Accordingly,
the costs "without" the regulations
should be based on actual safety practices
currently followed with respect to design,
construction, operation, and maintenance
of an LNG facility.

The timing of the economic impact of
the draft regulations is the second im-
portant consideration to bear in mind.
Any new standards to be proposed by
MTB would have an impact on the some
121 LNG facilities now in existence in the
United States, as well as those that may
be built over the next 20 years. Accord-
ingly, MTB requests data on cost impacts
on future LNG facilities to be built over
the next 20 years, and future changes to
current facilities that might take place
over a 20-year period.

The third consideration concerns
future price level changes which would
affect the magnitude of the dollar otit-
lays stemming from the regulations. For
purposes of comment, these price level
changes should generally be Ignored; and
all costs should be stated in terms of con-
stant (i.e., 1977) dollars.

Persons wishing to provide MTTB with
data on these and other matters relating
to the potential costs of the draft reg-
ulations may find the cost categories ap-
pearing hereafter helpful as a basis for
organizing and developing the data to be
submitted. However, these cost categories
are designed to serve only as a very gen-
eral guide or checklist; they are not in-
tended to be comprehensive or limiting.

ExALXPLE OF TiPEs or Eco o ac
INFO1MA TION REQUESTED

ia, Standards requiring the installa-
tion and purchase of new equipment, or
instruments, and material.

1. Type of equipment or material.
2. Estimated amount (number) of

equipment or material required.
3. Current unit cost of equipment or

material (purchase price).
4. The availability of the equipment or

material (supply), and the expected
delivery time for the equipment or
material.

5. Expected time and cost to install
equipment.

6. If installation of the new equipment
will cause other equipment to be put
out of productive service for some period
of time, the costs associated with this
action.
7. If Installation of the new equipment

will increase or decrease the productivity
of other equipment, the associated costs.

(b) Standards impacting on personnel
training requirements.

1. Impact by job category;
2. By number of personnel;
3. By length of training; and-
4. By Job category cost of training.
(c) Standards requiring the collection

or processing of information. -

1. By type of information;
2. By number of forms; and
3. Total costs of collecting/processing

-information.
(d) Standards requiring certain pro-

cedural actions be taken (but not requir-
ing additional equipment or personnel).
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1. Estimated facilities affected;
2. Estimated time to complete proce-

dure versus the current operating prac-
tice;

3. Estimated frequency; and
4. Estimated cost per facility.
(e) Standards requiring additional

personnel.
1. By job category;
2. By number required; and
3. By Job category wage rate (current).
(f) Standards requiring additions to or

modification of already existing (in place,.
or In productive service) equipment.

1. Type of equipment;
2. Type of adjustments or modifica-

tIons to this equipment;
3. Amount of equipment affected;
4. Unit cost of making adjustments or

modifications;
5. If adjustments/modification will

causp other equipment to be put ,out of
productive service for any period of time,
the costs associated with this action; and

6. If adjustments/modflcatioiis will
cause an Increase or decrease in the pro-
ductivity of other equipment.

(g) Standards requiring additions to
or modifications of present requirements
related to siting (e.g., exclusion zones,
etc.) and structural design (e.g., Im-
poundment).

1. Type of requirement affected;
2. Amount of land;
3. Value of land; and
4. Added unit costs of complying with-

regulations.
Acknowledgements: In preparIng the

draft regulations, valuable technical in-
formation, advice, and assistance have
been provided in some areas by W. C.
Jennings, former head of the Depart-
ment's pipeline safety program. Addition-
ally, MTB personnel have conferred with
operators, nationally established con-
structors of LNG facilities, other techni-
cal branches of government, and have
researched and studied many technical
reports, codes, and dati. The principal
WITB authors of this advance notice are.
Lucian M. Furrow, Chief, Regulatlons
Division; Walter Dennis, Staff Engineer;
and Robert L. Beauregard, Attorney, O-
fice of the General Counsel.

Accordingly, the draft Part 193 is set
forth below.

Issued in Washington, D.C. on April 14,
1977.

CESAR DELEoN,
Acting Director, Office of
Pipeline Safety Operatio=.

PART 193-LIQUEFIED NATURAL GAS
FACILITIES: FEDERAL SAFETY STAND-
ARDS

Subpart A-General5cc.
103.1 Scope of part.
193.3 -Applicability. -
193.5 Definitions.
S193.7 Rules. of regulatory construction.
193A) Fling inspection and maintenance

plans.
193.11 Incorporation by reference;

Subpart B-Site Related Design requlrements.
193.101 Scope.
193.103& Acceptable. site
193.105 General.
193 07 Thermal radiation protection.

SeC.
193.109 Combustible vapor-gas dispersion

protection.
193.111 Seismic investigation and design.
193.113 Flooding.
193.115 Soil characteristics.
193.117 Wind forces.

'193.119 Other severe weather and natural
conditions.

193.121 Adjacent activities.
193.123 Separation of components.

Subpart.C-Materials
193.201 Scope.
193.203 General.
193.205 Extreme temperatures; normal op-

erations.
193.207 Extreme temperatures; emergency

conditions.
193.209 Insulation.
193.211 Cold boxes.
193.213 Piping.
193.215 Concrete materials subfect to LNG

temperatures.
193.217 Combustible materials.
193.219 Records.

Subpart D--Design of Components
193.301
193.303
193.305
193.307
193.309
193.311
193.313
193.315
193.317
193.319
193.321
193.323
193.325
193.327
193.329

Scope.
General.
Valves.
Piping, general.
Pipe supports.
Buildings, design.
Building-s, ventilation.
Low temperature.
Expansion and contraction.
Frost heave.
Ice and snow.
Electrical systems.
Lightning.
Boilers.
Combustion engines and gas tur-

bines.

Subpart E-lmpoundment Design and Capacity

193.401
193.403
193.405
193.407
193.409
193.411
193.413
193.415
193.417
193.419
193.421
193.423
193.425
193.427
193.429
193.431
193.433
193.435
193.437
193.439-

193.441

193.443

193.445

193.447

193.501
193.503-

1193.505'
193.507
193.509
193.511
193.513
193.51,5
193.517
193.519'
19XG21
193.523
193-.526

Scope.
Impoundment required.
General design characteristics.
Classes of impounding systems..
Structural requirements.
Impounding surfaces.
Floors.
Dikes, general.
Vapor barriers.
Dike dimensions.
Covered systems.
Gas leak detection.
Inerting systems.
Sump basins.
Spill removal.
Water removal.
Shared impoundment.
Other-components and materials.
Impoundment capacity; general.
Impoundment capacity; storage

tanks,
Impbundment capacity; equip-

ment and tiansfer facilities.
Impoundment , capaity; parking

areas; portable containers.
Flow capacty- in Class 3 impound-

Ing systems.
Sump basin capacity.
Subpart F-Storage Tanks

Scope.
General.
Loading forces.
St~utification.
Movement and stress.
Penetrations.
Overpressure.
Underpressure.
External temperature.
Internal temperature.
Foundation.
Frost heave:
Insulation.

Sec.
193.527
193.529
193.531
193.53a
193.635
193.537
193.539

Instrumentation for storage tanks.
Metal shells end containers.
Concrete shells and containers.
Thermal barriers.
Support systems.
Internal piping.
Marking.

Subpart G-Design of Transfer Systems

193.601
193.603
193.605
193.607
193.609
193.611
193.613
193.615
193.617

Scope.
General.
Shutdown control system.
Backilow.
Overfilling.
Cargo transfer systems.
Marino transfer.
Tank car and tank truck transfer.
Emergency valve.

Subpart H-Gasification Equipment
193.701 Scope.
193.703 General.
193.705 Fired gasifiers.
193.707 Downstreem pressure.
193.709 Downstream temperature.
193.711 Operational control.
193.713 Shutoff valvez,
193.715 Relief devices.
193.717 Warning devices.
193.719 Combustion air intakes,

Subpart I-Liquefaction Equipment

193.801
193.803
193.805
193.807
193.809
193.811
193.813
193.815

Scope.
General.
Control of Incoming gas.
Contaminants.
Reverse flow.
Cold boxes.
Air in gas.
Equipment supports.

Subpart J-Control Systems

193.901 Scope.
193.903 General.
193.905 Relief devices.
193.907 Vents.
193.909 Sensing devices.
193.1911 Warning devices.
193.913 Discharge pressures and temper-

atures.
193.915 Pump and compressor control.
193.917 Control valves.
193)19 Shutdown control systems.
193.921 Control center.
193.923 Auxiliary controls.
193.925 Failsafe control.
193.927 Sources of electrical power.

Subpart K--ConistrUction

193.1001 Scope.
193.1003 General.
193.1005 Construction procedures.
193.1007. Identificatlon of critical processei.
193.1009 Qualification of construction per-

sonnel.
193.1011 ConStruction inspection.
193.1013 Qualification of Inspectors.
193.1015 Cleanup.
193.1017 Pipe welding.
193.1019 Piping connections.
1931021 Testing acceptance.
193.1023 Testing, general.
193.1025 Strength tests
193.1027 Nondestructive tests.
193.1029 Leak tests.
193.1031 Testing control systems.
193.1033 Storage tank tests.
193.1035 Inspection of materials.
193.1037 Construction records,

193.1101
193.1103.
193.1106
193.110T
193.1109'
193.1111
193.1113

Subpart L-Operations

Scope.
General.
Operating procedures.
Monitoring operations.
Emergencyprocedures.
Personnel safety.
Personnel participation.
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Sec.
193.1115 Training.
193.1117 'Transfer procedures.
193.1119 Protecting transfer operations.
193.1121 Investigation of failures.
193.1123, Security; procedures and person-

nel.
193.1125 Security;, enclosures required.
193.1127 Security; enclosure design.
193.1129 Security; enclosure accesses.
193.1131 Security;, lighting.
193.1133 Security;, monitoring.
193.1135 Security; warning signs.
193.1137 Maximum allowable operating

pressure.
193.1139 Purging.
193.1141 Operating records.

Subpart M-Maintenance

193.1201 Scope.
193.1203 General.
193.1205 Maintenance procedures.
193.1207 Maintenance of fire fighting equipL-

ment.
193.1209 Isolating and purging.
193.1211 Testing repairs.
193.1213 Contaminants.
193.1215 Testing control systems.
193.1217 Testing transfer hoses.
193.1219 Inspecting storage tanks.
193.1221 Maintenance records.

Subpart N-Fire Prevention

193.1301 Scope.
193.1303 General.
193.1305 Fire prevention plan.
193.1307 Fire fighting plan.
193.1309 Coordination with public safety

agencies.
193.1311 Training.
193.1313 Records.

Subpart O-Corrosion Control

193.1401 Scope.
193.1403 General.
193.1405 Corrosion control overview.
193.1407 Atmospheric corrosion control.
193.1409 External corrosion control: buried

or submerged components.
193.1411 Internal corrosion.
193.1413 Environmentally induced crack-

ing.
193.1415 Interference currents.
193.1417 Contaminants.
193.1419 Monitoring corrosion control.
193.1421 Remedial measures.
193.1423 Corrosion control records.

AuTHORsr: Sec. 3, Pub. L. 90-481, 82 Stat.
-721 (49 U'.S.C. 1672); 40 FR 43901, 49 CM
1.53(a) and paragraph (b) (2) of Appendix
A to Part 102 of ihis Title.

Subpart A---General

193.1 Scope of part.
This part prescribes safety standards

for LNG facilities used in the transpor-
tation of natural gas by pipeline in or
affecting interstate or foreign commerce.

§ 193.3. Applicability.

(a) The requirements of this part
governing a new LNG facility apply to
facilities initially placed in operation
after (day before effective date) except
that requirements for design, installa-
tion, and construetion in Subparts B-K
of this part apply to facilities substan-
tially under development before (effec-
tive date) only to the extent that com-
pliance is practical.

(b) The requirements of 'this part
governing an existing LNG facility apply
to facilities initially placed In operation
before (effective date).

§ 193.5 Definitions.
As used in this part-
"Ambient gasiler" means a gasifier

which derives heat from naturally occur-
ring heat sources, such as the atmos-
phere, sea water, surface waters, or geo-
thermal waters.

'Barrel' means a volumetric unit
which Is 42 U.S. gallons, 5.6146 feet 3 or
-0.1590 meters. each quantity being con-
sidered as equal to the other. .

"Bunkering" means loading the
bunkers or tanks of a marine vessel with
a fuel intended for operation of the ves-
sel.

"Cargo transfer system" means a com-
ponent or system of components and as-
sociated area for transferring hazardous
liquids In bulk between the closest Inline
valve on transfer piping and a tank car,
tank.truck, marine vessel, or pipeline, in-
cluding connections, arms, hoses, and
the area in which a tank car, tank truck.
or pipeline Is located during transfer,
but not the area in which a marine ves-
sel is located.

"Component" means any part or sys-
tem of parts functioning as a unit-in
an LNG facility.

"Container" means a component other
than piping which confines a hazardous
fluid.

"Control system" means a component
or system of components functioning as
a unit, including control valves, and
sensing, warning, relief, shutdown and
failsafe devices, which is activated
either manually or automatically to
establish or maintain the performance
of another component.

"Controllable emergency" means an
emergency where reasonable and pru-
dent action can prevent a hazard to
persons or property from occurring.

"Critical component" means a com-
ponent which may cause, fail to prevent,
-or increase a hazardous condition if
operational capability Is Impaired or
malfunction occurs.

"Determine" means make a thorough
investigation using scientific methods,
reach a decision based on sound engi-
neering judgment, and record the deci-
sion and its basis with appropriate
documentation.

"Dike" means a structural arrange-
ment, which may be of natural geological
formation, compacted earth, concrete,
or other material, sealed to form a bar-
rier for preventing liquid from flowing
in an unintended direction.

"Emergency" means a deviation from
normal operation, a structural failure,
or severe environmental conditions that
probably would cause a hazard to per-
sons or property.

"Exclusion zone" means an area sur-
rounding an LNG facility in which the
operator has the authority by ownership
or other legal arrangement to control
all activities in accordance with
§§193.107 and 193.109 for as long as the
facility Is in operation, including the
exclusion or removal of persons and
property. %

"Failsafe" means a design feature
which will maintain or result In a safe

condition In the event of malfunction
or failure of a power supply, component,
or component part.

"G" or "g" means the standard ac-
celeration of terrestrial gravity of 32.17
feet per second per second (980.66 centi-
meters per second per second) unless
otherwise stated by this part. -

"Gas," except when designated, as
inert, means natural gas, flammable gas,
or gas which is toxic or corrosive.

"Gasification" means an addition of
thermal energy changing a liquid
medium to a gaseous state at a point
where Its critical temperature is ex-
ceeded, such that a liquid state cannot
be achieved by compression.

"Gasifier" means a heat transfer
facility designed to introduce thermal
energy In a controlled manner for chang-
ing a liquid medium to a gaseous state.

"Heated gasifier" means a gasifier
which derives heat from other than na-
turally occurring heat sources.

"Impounding space" means a volume
of space formed by dikes and floors which
Is designed to hold a spill of LNG or other
hazardous liquid.

"Impounding system" includes an im-
pounding space and dikes and floors, in-
cluding those for conducting the flow
of spilled hazardous liquids to an im-
pounding space.

'"Lquefied natural gas" or '1NG"
means natural gas which has been
changed to a liquid cryogen by the reduc-
tion in temperature.

'%NG facility" means a facility for
liquefying natural gas or transferring,
storing,'or gasifying liquefied natu. I
gas, including rights-of-way, buildings,
equipment, piping, and associated facili-
ties, but not including tank cars, tank
trucks, marine vessels, fuel systems for
motor vehicles, or portable dewar vessels.

"Natural gas" means natural or syn-
thetic gas having methane (CH4) as its
major constituent.

"Normal operation", means functioning
within design ranges of pressure, teim-
perature, flow, or other operating criteria
without malfunction or personnel error
which results in the activation of any
safety control.

"Operation" means activation of any
component or introduction of any fluid
into any component for purposes other
than testing.

"Operator" means a person who owns
or operates an LNG facility.

"Person" means any individual, firm,
Joint venture, patnership, corporation,
association, state, munlclpi lity, coopera-
tive association, or Joint stock associa-
tion and includes any trustee, receiver,
assignee, or personal representative
thereof.

"Piping" or "Piping system" Ineans all
pipe, tubing hoses, fittings, valves,
pumps, connections, insulation, safety
devices or related components for con-
taining the flow of a fluid.

"Secretary" means the Secretary of
Transportation or any person to whom
he has delegated authority in the matter
concerned.

"Storage tank" means a container for
storing a hazardous fluid.
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"Transfer piping" means all perma-
nent and temporary piping, supports,
and associated area used for transfer-
ring hazardous liquids between contain-
ers, between a container and a cargo
transfer system, or between a sump basin
and a receiving vessel.

"Transfer system" includes transfer
piping and cargo transfer system.

"Vaporization" means an addition of
thermal energy changing a liquid me-
dium~o a vapor which is capable-uf being
converted back to a liquid state by
compression.

"Vaporizer" means a heat transfer
facility designed to Introduce- thermal
energy in a controlled manner for
changing a liquid medium to a vapor
state.
§ 193.7 Rules of regulatory construction.

(a) As used in this part-
(1) "Includes" means including but

not limited to;
(2) "May" means is permitted to or

is authorized to;
(3) "May not" means is.not permitted

to or Is not authorized to; and
(4) "Shall" or "must" is used in the

mandatory and imperative sense.
(b) In this part-
(1) Words importing the singular in-

clude the plural;
-(2) Words Importing the plural in-

clude the singular; and
(3) Words Importing the masculine

gender include the feminine.
§ 193.9 Filing. inspection and mainte-

nance plans.
(a) Except as provided in paragraph

(b) of this section, each operator shall
file with the Secretary before (6 months
after effective-date) or 6 months after
an ZLNG facility is initially placed In
operation, whichever is later,-a plan for
inspection and maintenance of each
LNG facility. In addition, each change

,to an inspection and maintenance plan
must be filed with the Secretary within
20 days after the change is ade.

(b) Paragraph (a) of this section does
not apply to a facility-

'(1) Subject to the jurisdiction of a
State agency that has submitted a cur-
rent certification or agreement with re-
spect to the facility under Section 5 of
the Natural Gas Pipeline Safety Act of
1968 (49 U.S.C. 1674) ; and

(2) For which an inspection and main-
tenance plan and. changes thereto are
required to be filed with that State
agency.

(c) Plans and changes filed with the
Secretary must be sent to the Director,
Office of Pipeline Safety Operations, De-
partment of Transportation, Washing-
ton, D.C. 20590.
§ 193.11 Incorporation by reference.

(a) Any documents or parts thereof
Incorporated by reference in this part
are a part of this regulation as though
set out In full

(b) All incorporated documents are
available for Inspection In Docket Room
6500, Trans Point Building. Dn addition,
the documents are available at the ad-

'dresses provided in Appendix A to this
part.

(c) The titles and. aPplIcable editions
for the publications incorporated by ref-
erence in this part are provided in Ap-
pendix A to this part.

Subpart B-Site Related Design
Requirements

§ 193.101 Scope.
This subpart prescribes site related

requirements for the design of a new
LNG facility or an existing facility which
is replaced, relocated, or otherwise
changed.
§ 193.103 Acceptable site.

A site may not bq used for an LNG fa-
cility unless It, is investigated and de-
signed in accordance with the require-
ments of this subpart.
§ 193.105 General.

An LNG- facility must be located at a
site of suitable size, topography, and con-
figuration to minimize the hazards to
persons and property resulting from leaks
and spills of LNG and other hazardous
liquids at the site. In selecting a site, each
operator shall determine all siterelated
characteristics which could jeopardize
the integrity, and security of the facility.
A site must provide ease of access so that

(c) Exclusion distance length. The
length- of an exclusion distance In feet
may not be less than the distance "d"
determined in accordance with the fol-
lowing formula for the target-concerned,
where "A" equals inside area in square
feet measured across the top of the im-
pounding space:

EXcluslon
Target distance

(1) Places Of outdoor d=3.6(A) -
assembly including
beaches, parks, play-
grounds, -and pedes-
trian. paths. .

(2) Structures made of eel- d=2(A)'
luloso or metal
Which-

(1) Are frequently oc-
cupied by humans;
(it) Contain fmlm-
mable or toxic
mat&lsls, (i11) Have

personnel, equipment, and materals
from offsite locations can reach the site
for fire fighting or controlling spill as-
soclated hazards.
§ 193.107 Thermal radiation protecioln.

(a) Thermal exclusion zone. Each LNG
facility must have a thermal exclusion
zone. Within the exclusion zone an im-
pounding system for flammable liquid
may not be located closer to targets listed
In paragraph (c) of this section than de-
termined by the prescribed exclusion
distances.

(b) Measuremcnt. The exclusion dis-
tance "d" Is measured as shown In the
following diagram along the line (PT) In
a vertical plane defined by the points (T)
and (D), where

(T) is a point at the top of the target:
(D) is a point closest to (T) on the top

inside edge of the dike;
(PD) is a line in the vertical plane

which intersects (D) at an angle of 45*
above horizontal;

(w) is the inside distance across the
top of the impoumding space measured
normal to (PD); and
(P) is located where (PT) and (PD)

intersect at an angle of 90' or where
(PD) equals 3(w), whichever results In
the shortest length of (PD).

exceptional value or
contain objects of
exceptional value;
or (iv) Could result
in additional hazard
It damaged by ther-
mal radiation.

(3) Structures made of
brick, stone, or other
masonry materlals,.
which are fire resist-
ant and have not more
than 10 percent win-
dow area.

(4) Other structures made
of, celulosoe metal or
masonry materials;
trees; -and vegetation.

4=,B(A) 9

d=l.l (A) 98

§ 193.109 Combustible vapor.gas dis.
persion protection.

(a) Dispersion exclusion zone. Except
as provided by paragraph (M of this sec-
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tion, each LNG facility must have a dis-
persion exclusion zone with a boundary
described by the minimum exclusion dis-
tance computed in accordance with this
section. The following are prohibited In a
dispersion exclusion zone:

(1) Places of outdoor assembly; and
(2) Structures which are frequently

occupied by humans, contain flammable
or toxic materials, are sufficiently strong
to be a container for blast wave initia-
tion, have exceptional value or contain
objects of exceptional value, or which
could result in additional hazard if dam-
aged by concussion or fire.

(b) Exclusion distance. A minimum
exclusion distance must be computed for
each impounding system which serves
components containing LNG or flam-
mable liquids with a boiling temperature
of 98.6' F (37 C) or less. For liquids
other than LNG, the minimum distance
is cpmputed by assuming the liquid to
be LNG, except that under paragraph
(d) (4) (i) of this section, the boiling rate

-may be determined by use of the liquid.
The minimuA exclusion distance in feet
equals, the sum of the estimated disper-
sion distance (D.) plus the estimated
deflagration protective distance CDs). It
is measured radially from the inside edge
of an impounding system along the
ground contour to the exclusion zone
boundary.

(c) Dispersion distance (D.). (DM)
must be estimated in accordance with
applicable parts of the mathematical
model beginning a page D-90, In Section
D of "American Gas Association Project
I-3-1, LNG Safety Program, Interim
Report on Phase .I Work," subject to
the following parameters and other re-
quirements of this section:

(1) Average gas concentration in
air=2.0 percent.

(2) Gifford-Pasquill atmosphere cate-
gory=F (moderately stable).

(3) Wind veloclty=5.0 MPHW
(4) Lateral dispersion adjustment

factor, (GAM =0.00.
(5) Vertical dispersion adjustment

factor (GAMZ) =0.00.
(6) Vertical displacement factor

(AL'M) =1.00,
(7) Temperature of external Im-

pounding surfaces at northern latitudes:
above 45'=37° C; 35' to 45°=47° . C;
below 35'=57 C.

(d) Vapor. In computing dispersion
distance (D.) under paragraph (c) of
this section,.the following applies:

(1) For sites not subject to paragraph
(d) (2) of this section, the value of (D,)
must not be less than a value resulting
from one of the following vapor genera-
tion conditions:

(i) Vapor generation rate equals the
maximum constant Tate of discharge
from failed transfer piping having the
greatest overalI low capacity.

(ii) Vapor generation from sudden
contact of LNG with 100 percent -f the
impounding system floor area and 50
percent of allliquid impounding surfaces
which the liquid could contact, includ-
ing the walls and roof of the component
served, plus lashI vaporization from the
maximum constant rate of discharge

PROPOSED RULES.

from faled transfer piping havalg the
greatest overall flow capacity.

(2) For sites located In active seismic
areas having a potential for ground rup-
ture or seimic accelerations In excess of
0.3G as determined under § 193.111, or
Where other surrounding conditions ex-
ist such that Atructural integrity of the
component served cannot be assured with
a high degree of certainty (e.g, high
density commercial or military-air traf-
fic, and military test sites for aircraft and
missiles), the value of (D-) is based on
the following applicable conditions:

(l) For Classes 2 and 3 impounding
systems, a sudden total spill of the maxi-
mum contents of the largest component
served, with vapor generation resulting
from liquid contact with all exposed,
surfaces of the impounding system and
outer component surfaces and flash va-
porization from the contents of the com-
ponent served.

(ii) For Class 1 Impounding systems,
a volume discharged from transfer piping
equal to the Impounding capacity re-
quired by this part for transfer piping,
with vapor generation resulting from
liquid contact with all exposed surfaces
of the impounding system, heat transfer
to the liquid from any collapsed compo-
nent roof, and flash vaporization from
the maximum contents of the component
served or from the liquid discharged by
transfer piping, whichever is. greater.

(3) As applicable for Classes 2 and 3
impounding systems, the assumed maxi-
mum time t) required for the release of
liquid from a component served In a cat-
astrophic spill Is determined In accord-
ance with the following equation:

(t) = (b/G) 0,
where (t) Is seconds, and (h) Is the difference
between the maximum height In feet of the
contained liquid and the equilibrium height
of liquid when Impounded.

(4) Unless the requirements of para-
graph Cd) (5) of this section are met, the
boiling rate of LNG on which (D,) Is
based, is determined using either-

(i) The weighted average value of
(KPC) -' determined from eight repre-
sentative experimental tests on the soil,
sealant, and other contact surfaces in the
impounding space; or

(ii) (KPC)---20, If the -impounding
surfaces outside the component served
are covered with 6 Inches of compacted
sand and sealed as required by this part;
where for the various contact surfaces:
X=thermal conductivity 1a (BTU/(hr) (ft)

(F')),
P =density In (Ib/ft). and
C=heat capacity In (BTU/(Ib) (F')).

(5) If impounding surfaces are insu-
lated as follows, the value of (CEC) " Is
determined In accordance with para-
graph (d) (4) (1) of thls section, both with
and without the insulation system in
place, using a value of CKPC)YL of not
less than the average of the weighted av-
erage value without insulation and the
weighted average value with insulation:

(1) The insulation system is formed of
multilayers of Insulation;

(II) Each layer is formed with separat-
ing or breakaway Joints so that cracks or
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openings due to contraction from contact
with the Impounded liquid will be evenly
distributed;

(Ill) Each layer is contiguously inter-
locked In a manner which will ensure the
integrity of its configuration in the event
of a spill using fiberglass or metal mesh
suitable for the temperature of the liquid
to be impounded;

(iv) A suitable membrane with over-
lapping slip Joints is installed between
successive layers of insulation;

Cv) Joints or breakway lines of suc-
cessive layers of Insulatlon'are staggered
in a manner which will provide adequate
bearing for the membrane to withstand
hydraulic loads and to minimize leak-
age of an impounded liquid thru the in-
sulation;

vi) The insulating material Is an-
chored as necessary to prevent floata-
tion; and

(vii) The impounding surface Is rigor-
ously inspected at intervals not exceed-
ing 30 days and maintained in a manner
to prevent degradation of its Insulating
properties due to exposure to the ele-
ments or other damage.

(6) Dispersion distance (D) is deter-
mined on the basis that vapor detention
space does not exceed:
(I) For conditions described in para-

graphs d C) (1)M and (d) (2) (Wi) of this
section, all space provided for liquid im-
poundment and vapor detention outside
the component served; and

ID For the conditions described in
paragraph Cd) (2) U) of this section, all

'space provided for liquid impoundment
and vapor detention outside the com-
ponent served less the volume of liquid
that would have entered the Impounding
space when generating vapor escapes the
vapor detention barriers, assuming liquid
to be entering the impounding space out-
side the component served at a constant
rate over the time period prescribed by
paragraph d) (3) of this section.

(e) Planned ignition. An LG facility
need not have a dispersion exclusion zone
if each Impounding system which serves
components containing LNG or flam-
xnable liquids with a boiling temperature
of 98.6* P (37 C). or less, is equipped
with a redundant automatic ignition
system which-

(1) Assures Ignition and combustion of
combustible vapors at the impounding
space; end

(2) Cannot be deactivated when the
component served is In operation.
§ 193.111 Scismic investigation and, de-

bign.
(a) Each operator sball determine the

seismic response spectra, potential for
motion amplification, potential for soil
liquefaction, and potential for surface
rupture at the site of each of the follow-
Ing LNG facilities based on a seismic in-
vestigation conducted in accordance
with paragraph CW) of this section.
(1) A facility with an aggregate stor-

age capacity of 250,000 barrels or more;
(2) A facility with an aggregate stor-

age capacity of less than 250,000 barrels
which is located in Zones 2 3. and 4 of
the "Seismic Risk Map of the United
States," UBC, or Puerto Rico, not In-

FEDERAL REGISTER, VOL 42, NO. 77-THURSDAY, APRIL 21, 1977



PROPOSED RULES

cluding the capacity of any horizontal
cylindrical double wall metal storage
tank of less than 100,000 gallon capacity
mounted within two feet of ground level
that Is located in Zone 2 of the UBC
map; and

(3) A facility located where there is
evidence indicating a potential for sur-
face faulting.

(b) Each seismic investigation for fa-
cilities listed in paragraph (a) of this
section must include the following:

(1) Data on each recorded earthquake
which could reasonably be expected to
have resulted in surface rupture or sur-
face acceleration over (0.1g) in any di-
rection at the site, Including to the extent
available:

(i) Date of occurrence;
(i) Epicenter;
(IiI) Hypocenter;
(iv) Highest intensity and its location;
(v) Highest surface response spectra,

Icluding both horizontal and vertical
acceleration, and location;

(vM) Highest response spectra, includ-
ng both horizontal and vertical accele-

ration, estimated to have occured at the
site;

(vii) Surface faulting pertinent to po-
tential surface faulting at the site; and

(viii) Uplift and subsidence pertinent
to potential uplift and subsidence at the
site.

(2) Location of each fault within 200
miles of the site, the length of which ex-
ceeds the minimum length shown below,
where movement near the ground. sur-
face Is determined to have occurred-at
least once in the past 35,000 years, move-
ment is determined to have been recur-
ring during the past 500,000 years, or
where structural association with active
faults could reasonably be expected to
transfer potential motion to the site:

Minimum
Distance from length

s1ite (miles): (miles)
0 to20 ------------------------- 1
Above 20 to 50 --------------- 5
Above 50 to 100 ----------------- 10
Above 100 to 180 --------------- 20
Above 160 to 200 ------------- 40

(3) A determination of the probability
of surface faulting at the site.

(4) Correlation of epicenters, or loca-
tions of highest intensity, of recorded
earthquakes with tectonic structures, or
where the tectonic structure cannot be
Identified, with tectonic provinces located
within 200 miles of the site.'

(5) Determination of the:
(I) Geologic structure and conditions;
(1l) Geologic history;
(iii) Lithographic conditions;
(v) Stratigraphic conditions;
(v) Hydrologic conditions;
(vi) The characteristics of materials

underlying the site relative to trans-
mitting seismic motions, Including seis-
mic wave velocities;

(vii) Comparative characteristics rel-
ativeoto transmission of vibratory motion
to underlying materials at the site from
the epicentral location or the location of
maximum intensity of recorded earth-
quakes;

(viiD Estimated response spectra, in-
cluding horizontal and vertical accelera-
tion, with both 99.5 percent and 90 per-
cent probability of not being exceeded In
50 years based on an analysis of all ap-
plicable geotechnical information and
considering potential for motion ampli-
fication.

(c) In the case of LNG facilities not
listed in paragraph (a) of this section,
the critical components listed in para-"
graph (d) of this section must be de-
signed and built to withstand-

(1) The horizontal seismic accelera-
tion and other applicable factors set
forth in the UBC, Volume 1, correspond-
ing to the zone of the "Seismic Risk Map
of the United States" in which the facil-
ity is located; and

(2) A vertical seismic acceleration
equal to the horizontal acceleration and
the associated applicable factors.

(d). In the case of LNG facilities listed
in paragraph (a) of this section, the
critical components set forth below must
be designed and built to withstand the
maximum horizontal and vertical re-
sponse spectra estimated to have oc-
curred at the site as a result of an earth-
quake investigated under . paragraph
(b) (2) of this section or the estimated
response spectra with the following prob-
ability of not being exceeded in 50 years,
whichever is larger, considering motion
amplification and symmetric and asym-
metric reaction forces resulting from
hydrodynamic pressure and motions of
contained liquids in interaction with the
component structure:

Probability
of response
spectra not

being
exceeded

Critical component: (percent)
Storage tanks and their impound-

Ing systems --------------- 99.5
Transfer piping shutdown control

systems, other flammable fluid
containers ------------------ 90,

(e) Each container which does not
have a structurally sound, liquid-tight
cover, must have sufficient freeboard
with an appropriate configuration to
prevent the escape of liquid due to slosh-
ing, wave action, and vertical liquid dis-
placement caused by seismic motion.

- (f) An LNG facility is prohibited in
the following locations:

(1) A location where surface faulting
near critical components Is-

(i) Determined by the seismic investi-
gation under paragraph (b) of this sec-
tion to have more than a 0.5 percent
probability of occurring within 50 years;
or

(ii) Likely to have occurred within the
past 35,000 years as indicated by geologi-
cal evidence at or near the site or other
information.

(2) A location where the estimated
maximum horizontal or vertical seismic
acceleration, or' any, combined vector
thereof, occurring at the foulidation of
a critical component, has-

(I) For any critical component, ex-
ceeded 80 percent (g) in a recorded
event; and

(i) For the following critical compo-
nents, more than the indicated percent
probability of exceeding 80 percent (g)
in 50 years:

Probability
Component: (percent)

Storage tank and their Impounding
systems -----------------------. 0,

Transfer piping shutdown control
system, other flammablo fluid con-
tainers ------------------------ 10

(3) A location where soil liquefaction
or landslide is predictable.

(g) If the estimated maximum sei mic
acceleration at a site has a 0.6 percent
probability of exceeding 30 percent (g)
In 50 years or exceeds 30 percent (g)
based on a recorded earthquake, the
following applies:

(1) Foundations of LNG storage tanks
must be on bedrock.

(2) Impounding systems must be of
types 1.1, 2.1, or 2.3, and surrounding
grade elevation must be maintained not
below the elevation at the top of the dike
for a distance from the Inner edge of the
dike equal to 4(A) "., where A is the in-
side area across the top of the Impound-
Ing-space.

(3) Control systems must be provided
to continuously monitor seismic re-
sponse spectra and, when seismic accel-
eration equals 5 percent (g), automati-
cally stop process operations, activate
automatic shutdown valves on transfer
lines, and shut down known Ignition
sources.
§ 193.113 Flooding.

(a) Each operator shall determine the
effect of flooding at an LNG facility site
which has a 99.5 percent probability of
not being exceeded in 50 years. The de-
termination must be based on-

(1) The volume and velocity of the
floodwater;

(2) Floodwater previously recorded at
the site;

(3) Predictable developments which
would affect runoff and accumulation Of
water;

(4) Effect of dams;
(5) Annual rainfall in the local water

shed;
(6) Rainfall and tidal action resulting

from a hurricane; and
(7) Tsuna is.
(b) Each LNG facility must be located

and designed so that the effect of the
flooding determined under paragraph
(a) of this section cannot reasonably be
expected to result in a hazardous condi-
tion Involving-

(1) Foundations;
(2) Impounding systems;
(3) Access from outside the facility or

movement of personnel and equipment
about the LNG facility site for the con-
trol of fires and other emergencies;

(4) Power supply to the facility;
(5) Operational capability of control

systems, whether electrical, pneumatic
or otherwise powered; or

(6) Structural integrity of critical
components.
§ 193.115 Soil cliaracecristics.

(a) Soil investigations including bor-
ings and other appropriate tests must be

FEDERAL REGISTER, VOL 42, NO. 77-THURSDAY, APRIL 21, 1977

20784



PROPOSED RULES

made at the site of an MWG facility to
-determine bearing tapaclty -settlement
characteristics; potential for erosion,
and other soil characteristics applicable
to the integrity of an LNG facility.

(b) The soil characteristics at each
ING facility site must provide the fol-
lowing:

(1) Loadbearing capacities, 'using a
safety factor of 1.3, which can support,
without excessive lateral or" vertical
movement, all loads resulting from:

(i) Static and dynamic loading caused
by--

(A) Components;
(B) The contents of components; and
(C) Moveinent of the contents of com-

ponents, including flow, potential selche
from seismic action, filling, and rollover;

(ii) Static and dynamic loading caused
by natural forces on components, includ-
ing foundation toe loads due to wind
forces; and

(iII) Static forces causid by hydro-
static testing of components.

(2) Properties which would not
cause-

(I) Liquefaction of the soil under po-
tential seismic action determined under
J 193.111; ,

(ii) Excessive, erosion or frost heaves;
and

(iii) Any' other predictable unsafe con-
dition.
§193.117 Wind forces.

(a) All critical components must be
designed to withstand wind forces which
have a 99.5 percent probability of nQt
being exceeded in 50 years during storms
other than tornadoes.

(b) In addition to the requirements of
paragraph (a)' of this section, If an LNG
facility is located where tornadoes have
at least a 0.5 percent probability of oc-
curring within a 50-year period, or where
the probability of tornadoes occurring
cannot be accurately determined, storage
tanks and dikesmustbe designed to with-
stand loading from sustained wind speeds
of not less than 250 miles per hour, plus
stress or impact which could xesult from
the failure and collapse of all connected
transfer piping and other appurtenances
unless the connected transfer piping and
appurtenances also are designed to
withstand a wind speed of 250 miles per
hour.
§ 193,119 Other severe weather and nat-

ural conditions.
(a) In addition to the requirements of

§5 193.111, 193.113, 193.115, and 193.117,
each operator shall determine from his-
torical records and engineering studies
the'worst combination of other weather
and natural conditions which may pre-
dictably occur.at an LNG facility site.

(b) The facility must be located and
designed so that such severe conditions
cannot reasonably be expected to result
in a hazard involving the factors listed
in § 193.113(b).
§ 193.121 Adjacent activities.

(a) Each opertaor shall determine the
present and predictable activities adja-
cent to an NG- facility site that could
adversely affect the operation of theLNG

facilty or the safety of persons or prop-
erty located off the site if damage to the
faculity occurs.

(b) An ING facility must not be lo-
cated where present or projected offslte
activities would be reasonably expected
to--

(1) Adversely affect the operation of
control systems;

(2) Cause failure of critical compo-
nents; or

(3) Cause the LNG facility not to meet
the requlrements of this part.
§ 193.123 Separation of components.

Each LXG facility site must be large
enough to provide for minimum separa-
tions between critical components and
between components and the site bound-
ary to-

(a) Permit predictable movement of
personnel, maintenance equipment, and
emergency equipment within and around
the facility; and

(b) Minimize spill and collapse haz-
ards to persons and property on and off
the site, unless protection comparable to
separation is provided.

Subpart C-Materials
193.201 Scope.
This subpart prescribes requirements

for the design of materials in a new LNG
facility or an existing facility which is
replaced, relocated, or otherwise
changed.
§ 193.203 General.

Materials for all components must
be-

(a) Able to maintain their structural
integrity under all predictable loadings,
including applicable environmental de-
sign forces under Subpart B of this part;

(b) Physically, chemically, and ther-
mally compatible with any fluid they
contain and with any other materials
with which they are in contact; and

(c) Qualified In accordance with the
applicable requirements of this subpart.
§ 193.205 Extreme temperatures; nor-

mal operations.
Each operator shall-
(a) Determine the range of tempera-

tures to which components will be sub-
-Jected during normal operations, Includ-
ing required testing, Initial start-up,
cooldown operations, and shutdown con-
ditions; and

(b) Use component materials that
meet the design standards of this part
for strength. ductility, and other prop-
erties throughout the entire range of
temperatures to which the component
will be subjected in normal operations.
§ 193.207 Extreme temperatures; emer-

gency conditions.
(a) Each operator shall determine the

effects on components of a spill or other
operational error which could allow LNG
or cold refrigerant to reach a compo-
nent which is not normally exposed to

-extreme cold.
(b) Each operator shall determine the

effects on -components of the eitrem
heat which would result If a spil of LNG
or other flammable fluid were Ignited.

(c) If the fallure'of a component due
to extreme high or low temperature
would result in an emergency, the com-
ponent may not be used unless-

(1) It is made of materials which are
compatible with the entire range of ex-
treme temperatures to which the com-
ponent maybe subjected; or

(2) It Is protected from the entire
range of extreme temperatures to which
the component may be subjected.

(d) If a material that has low resist-
anco to flame temperatures is used in
any component containing a flammable
fluid, the material must be protected so
that any beat resulting from a control-
lable emergency does not cause the re-
lease of fluid.
§ 193.209 Insulation.

Insulation on the outside of piping
must be made of a material which will
not support combustion in the installed
condition and which will maintain ade-
quate insulating properties when exposed
to fire, heat, cold, water, or the force of
fire hose streams.
§ 193.211 Cold Loxes.

All cold boxes and their insulation
must be made of materials which do not
support combustion in the installed con-
dition.
§ 193.213 Piping.

Piping made of cast iron, malleae
iron. or ductile iron may not be used
where service temperatures are below
-20' F (-28.90 C).
§ 193.215 Concrete materials subject to

LNG temperatures.
Concrete subject to TG temperatures

may not be used unless-
(a) Materials. measurements, mixing,

placing, prestressing, and poststressing
of concrete meets generally accepted en-
gineering practices;

(b) Metallic reinforcing, prestressing
wire, structural and nonstructural memx-
bers used In concrete are accepfble in
the installed condition for the tempera-
ture and stress levels encountered at de-
sign loading conditions; and

(c) Tests for the compressive strength,
the coefficient of contraction, an accept-
able thermal gradient, and, if applicable,
acceptable surface loading to prevent
spalling are performed on the concrete
at the lowest predictable service tem-
perature or similar test data on these
properties are available.
§ 193.217 Combustible materials.

Insofar as practicable, each operator
shall use noncombustible materials for
the construction of buildings, plant
equipment, and the foundations and sup-
ports of buildings and plant equipment in
areas where Ignition of the material
would worsen a controllable emergency.
§ 193.219 Records.

Each operator shall keep a record of
all components and their materials as
necessary to verify that the design re-
quirements of this part are complied
with. These records must be maintained
for the life bf the component.
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Subpart D-Design of Components
§ 193.301 Scope.

This subpart prescribes requirements
for the design and installation of com-
ponents In a new LNG facility or an
existing facility which is replaced, re-
located, "or otherwise changed. The
requirements are In addition to other
design and Installation requirements for
Individual components set forth In ap-
plicable subparts of this part.

§ 193:303 General.
(a) The components of each LNG

facility must be designed, fabricated, and
Installed to withstand predictable load-
ings, including applicable, environmen-
tal design forces under Subpart B of
this part.

(b) Critical components which are ex-
posed to the cold bf an LNG or refrig-
erant spill or the heat of a fire may not
worsen a controllable emergency.

(c) For the design and fabrication of
an LNG facility, each operator shall
use-

(1) With respect to design, persons
who have demonstrated competence by
training and experience in the design of
components for use in an LNG facility;
and

(2) With respect to fabricaton, per-
sons who have demonstrated competence
by training and experience in the fabri-
cation of components for use in an LNG
facility.
§ 193.305 Valves.

(a) Each valve must be designed,
manufactured, and tested according to
written specifications based on generally
accepted engineering practices to func-
tion under the full range of operating
conditions, including pressure and tem-
perature, that are predictable for the
valve's use.

(b) Powered local and remote opera-
tion must be provided for valves that
would be difficult or excessively time con-
suming to manually operate during a
controllable emergency.

(c) When extended bonnet valves are
used for cryogenic liquid service, stems
must be above the horizontal.

(d) A relief valve -to prevent -over-
pressure must be installed in any section
of flammable fluid ping which can be
isolated between valves.
§ 193.307 Piping, general.

(a) Piping must be designed and
manufactured according to written
specifications based on generally ac-
cepted engineering practices to function
under the full range of operating con-
ditions, including pressure and tempera-
ture, that are predictable for the pip-
ing's use.

(b) All process 'and flammable fluid
piping must have connections to facili-
tate blowdown and purging.

(c) Each piping system must be iden-
tified by color coding, painting, or
labeling.

(d) To the extent practical, seamless
pipe must be used for process and trads-
fer piping handling LNG or other haz-
ardous liquids.

(e) For longitudinal weld pipe han-
dling LNG or flammable refrigerants-

(1) The design maximum pressure
must result in stresses less than 50"per-
cent of the maximum allowable stress
set forth in AppendixA, Table 1 of ANSI
B31.3, unless the weld Is subjected to 100
percent radiographic or ultrasonic in-
spection to indicate any defects which
could adversely affect the integrity of
the weld or pipe;,and

(2) -The heat affected zone of the weld
must comply with Section 323.2.2 of
ANSI B31.3.

(f) Threaded pipe must be at leasts
Schedule 80.

-(g) Furnace lap weld, and furnace
butt weld pipe may not be used for han-
dling LNG or other hazardous liquids.

(h) Piping made of aluminum, copper,
or a copper alloy may not be used where
failure of such piping could result in a

-release of a hazardous volume of haz-
ardous fluid.
§ 193.309 Pipe supports.

(a) Supports for* piping whose sta-
bility is essential to prevent an emer-
gency must be protected against the cold
of a spill of LNG or refrigerant and the
heat of any resulting fire.

(b) Supports for LNG or refrigerant
piping must be designed to prevent ex-
cessive heat transfer which can result
in either piping restraints caused by ice
formations or the embrittlement of sup-
porting steel.

193.311 Buildings, design.
Each building or structural enclosure

in which flammable fluids are handled
must be designed and constructed to
minimize the probability of initiating a
blast wave by pressure containment, col-
lapse of support members, and shrapnel-
like fragmentation in the event of an
explosion within-the structure.
§ 193.313 Buildings, ventilation.

(a) Each building in which flammable
fluids are handled must be ventilated to
prevent the accumulation during normal
operation of a combustible gas and air
mixture, hazardous products of combus-
tion, and other hazardous vapors in en-
closed process areas, by one of the fol-
lowing means:

(1) A continuously operating me-
chanical ventilation system;

(2) A combination gravity ventilation
system and normally off mechanical ven-
tilation system which is energized by
suitable combustible gas detectors at a
concentration not exceeding 5 percent
of the lower flammable limit of the gas;

(3) A dual rate mechanical ventila-
tion'system with the high rate energized
by suitable gas detectors at a concentra-
tion not exceeding 5 percent of the lower
flammable lim'it of the gas; or

(4) A gravity ventilation system com-
posed of a combination of wall openings,
roof ventilators, and if there are base-
ments or depressed floor levels, a supple-
mental mechanical ventilation system.

(b) The ventilation- rate must be at
least one cubic foot per minute of air
per square foot of floor "area. If vapors

heavier than air can be present, at lcist
half of the ventilation must be from the
lowest level exposed to such vapors,
§ 193.315 Low temperature.

(a) Each operator'shall determine the
effect of low temperatures produced by
conduction of heat away from all com-
ponents which are in contact with LNG,
other cold fluids, or a cold environment
In normal operation.

(b) Components made of noncryo-
genie materials must be protected from
low temperatures which Would impair
the strength and ductility of the mate-
rial.

(c) Valves and other moving compo-
nents must not fail or become Inoper-
able as a result of either the effect of
low temperature on the materials or the
formation of Ice on the component.
"193.317 Expausionand contractlon.

Each operator shall determine the
amount of contraction and expansion of
each component during operating and
environmental thermal cycling and
shall-

(a) Provide components that operate
without detrimental stress or restriction
of movement, within each component
and between components, caused by con-
traction and expansion: and

(b) Prevent ice buildup from detri-
mentally restricting the movement of
components caused by contraction and
expansion.
§ 193.319 Frost heave.

(a) Each operator shall-
(1) Determine which critical compo-

nents and their foundations could be en-
dangered by frost heave from ambient
temperatures or temperatures of the
component; and

(2) Provide protection against frost
heave which might .impair their struc-
tural integrity.

(b) For each critical component and
foundation determined under paragraph
(a) of this section, instrumentation and
alarm systems must be Installed to warn
of potential structural impairment due
to frost heaving.
§ 193.321 Ice and snow.

(a) Components must support the
weight of ice and snow which may col-
lect or form on them.

(b) Each operator shall provide pro-
tection for components from falling ice
or snow which may accumulate on struc-
tures.
§ 193.323 Electrical s. stlms.

(a) Each operator shall-
_(1) Determine the degree of hazard

from electrical systems and equipment
for the various areas within an LNG fa-
cility, including the possibility of an
electrical Ignition of combustible fluid
and air mixtures that could occur from
normal operations or from a leak or spill
of flammable fluid; and

(2) Design and install electrical
equipment and wiring In accordance
with NFPA-7o, to minimize the hazard,
using explosion-proof equipment where
necessary.
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(b) -In applicable areas., electrical
grounding and-bonding must be provided
to prevent ignition from static elec-
tricity.

(e) If stray currents could be present
or if impressed currents are used on
transfer systems for cathodic protection,
each operator shall take protective
measures to prevent ignition from those
sources.

(d) -Ground circuit fault detection de-
vices must be installed on all electrical
equipment.
§ 193.325 Lightning.

Each operator shall install lightning
rods, arrestors, and grounds as necessary
to protect plant personnel from harm
and critical components, including all
electrical circuits, from damage as a re-
sult of a stroke of lightning.

§-193.327 Boilers.
Boilers must be designed and fabri-

cated in accordance with Section I of
the ASME Boiler and Pressure Vessel

'Code. Other pressure vessels subject to
that Code must be designed and fabri-
cated in acpordance with Division 1, or
Division 2, Section VII.
§ 193.329 Combustion' eigines and gas

turbines.

CombustioA engines and gas turbines
must be installed in accordance with
NFPA-37.

Subpart E-Impoundment Design and
Capadity

§ 193.401 Scope.
This subpart prescribes requirements

for the design and installation of Im-
pounding systems in a new LNG facility
or an existing facility which is replaced,
relocated, or otherwise changed.

§ 193.403 Impoundment required.

An impounding system must be pro-
vided for the following componentg and
areas to contain a potential spill of LNG
or other hazardous liquid:

(a) Storage tanks;
(b) Process equipment containing

hazardous liquids;
(c) Gasification and vaporization

equipment;
(d) Transfer piping;
(e) Cargo transfer systems;
(f) Parking areas for tank cars or

tank trucks containing hazardous
li'ids; and(g) Areas' for loading, unloading, or
storing portable containers of hazardous
liquids.
§.193.405 General design character-

istics.

(a) An impounding system must have
a configuration or design which will pre-
vent liquid from escaping impoundment
under the worst predictable spill condi-
tion by any predictable accidental
mechanism, Including leakage, trajec-
tory (including splash from collapse of
a component or part thereof), momen-
tum anfdlow surface friction, foaming,
failure of pressurized piping, and accl-
-dental pumping.

(b) The basic form of an impounding
system may be excavation, a natural
geological formation, manufactured dik-
ing, such as bermes or walls, or any com-
bination thereof.
§ 193.407 Ca'i-cs of inpounding sys-

lens.

(a) For the purpose of this part, im-
pounding systems are classified as
follows:

(1) Class 1. A system which surrounds
the component served with the inner
surface of the dike constructed against
the outer surface of the component, con-
sisting of the following types:
Type Dcscription

1.1 .... Excavation.
1.2 .... Berme.
1.3 .... Protective. wall.
1.4 .... Nonprotective wall.

(2) Class 2. A system which surrounds
the component served with the dike
located a distance away from the com-
porient, consisting of the following types:

Type Description
2.1--- Excavation.
2.2 .... Berme.
2.3 .... Protective wall.
2.4.._. Nonprotective wall.
2.5 .... Protective wall, covered gas tight

space filled with Inert gas or In-
terconnected with container
vapor space.

2.6 ....- Nonprotective wall, covered gas
tight space filled with inert gas
or Interconnected with container
vapor space.

(3) Class 3. A system which conducts
a spill by dikes and floors to a remote
impounding space which does not sur-
round the component served, consisting
of the following types:

Type Description
3.1 ---- Excavation.
32 .... Berme.
3.3 ... Protective wall.
3.4.__-. Nonprotective wall.

NoT -The term "protective wall" means
a dike is designed to comply with f 193A03

(b) In the case of an impounding
system consisting of a combination of
Classes or types within a Class, where
necessary to achieve compliance with re-
quirements of this part applicable to a
Class or type of system, those requr-
ments apply according to the percentage
of impoundment provided by each Class
or type.
§ 193.409 Structuralrequirements.

(a) An impounding system, including
any exposed surfaces of the component
served which may be contacted by the
liqid to be impounded, must be designed
to prevent impairment of the system's
performance ability and structural In-
tegrity as a result of the following:

(1) The Imposed loading from-
(I) Full hydrostatic head;
(ii) Hydrodynamic actioi, including

the effect of any material injected into
the system for spill control;

(III) The impingement of the traJec-
tory of a liquid jet discharged at any
predictable angle; and

(Cv) Anticipated hydraulic forces from
a rupture in a container or pressurized
piping assuming that the discharge pres-
sure from each failed component is its
design maximum pressure.

(2) The erosive action from a spill,
including jetting of spilling liquid, and
any other anticipated erosive action in-
cluding surface water runoff, ice forma-
tion, dislodgment of ice formation, and
snow removal.

(3) The effect of the temperature.
any thermal gradient, and any other an-
ticipated degradation resulting from
sudden or localized contact with the
liquid to be impounded.

(4) Exposure to fire, where impound-
ment is Intended for a flammable liquid
or is subject to potential fire from
sources other than an impounded liquid.

(5) If applicable, the potential impact
and loading on the dike due to-

(i) Collapse of the component served
or adjacent components; and

(ii) If the impounding system is 'un-
der the landing pattern of a commercial
or military airport or adjacent to rail-
road or highway traffic-

(A) Collision by aircraft or land ve-
hicle; and

(B) An exploding aircraft or land
vehicle.

(b) For spills from storage tanks, im-
posed loading and surging flow charac-
teristlcs must be based on a sudden total
release of the full contents of the tank.
For spills from components other than
storage tanks, imposed loading from the
volume impounded must be based on the
impounding capacities and conditions of '

discharge set forth in this part.
(c) Insulation, sealants, or other coat-

ings and coverings which are nonstruc-
tural materials in an impounding
system-

(1) Must not support combustion when
in its installed condition;

(2) Must withstand exposure to fire
from sources other than the liquid to
be impounded; and

(3) Where such materials might be
consumed during combustion of the im-
pounded liquid, must not release toxic
fumes.

(d). Insulation, s-alants, and other
coatings and coverings necessary for
maintaining the functional integrity of
an impounding system must be capable
of withstanding exposure to fire, the
liquid, and thermal shock from the liquid
to be impounded.
§ 193.411 Impounding surfaces.

Surfaces of impounding systems must
be treated and sealed where necessary to
prevent-

(a) Leakage of the impounded liquid
from the impounding system; and

(b) Seepage of surface water or
ground-water into the impounding space
'r into subsurface materials.

§ 193.413 Floors.
(a) Floors of Class 2 and Class 3 im-

pounding systems must slope-
(l) Away from the component served

to sump basins located as required by
5 193.427; and
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(2) To the extent feasible, away from
the nearest adjacent critical component.

(b) Slopes of floors in Classes 2 and 3
impounding systems must have grades
which-

(1) Are at least 2 percent;
(2) In the case of Class 3 systems, ade-

quately provide for flow to the impound-
ing 'space;

(3) Divert spilled liquids from the
component served to sump basins In-
stalled under § 193.427 atthe maximum
feasible rate so as to minimize hazards
from vapor evolution, fire, and other
sources as a result of small spills; and

(4) Prevent collection of water and
drain surface water from the floor at
rates based on a maximum predictable
rainfall and any other predictable water
source.

(c) Floors in Classes 2 and 3 impound-
Ing systems must contain channels de-
signed to minimize the wetted area and
to drain surface water and spilled liq-
uid to sump basins installed under
§ 193A27.

(d) Except 'where necessary for ef-
fective control of potential spills from
transfer piping, impounding system
floors must not be located above grade
level.
§ 193.415 Dikes, general.

a) Dikes must be reinforced and con-
tiguously Interlocked between all parts
and the ground as necessary to with-
stand all hydrodynamic forces from a
sudden total release of the highest den-
sity contents at full capacity of the com-
ponent served, except that for dikes
serving storage tanks with at least two
load bearing cryogenic shells, hydrosta-
tic forces in lieu of hydrodynamic forces
may be applied.

(b) Penetrations in dikes to accom-
modate piping or any other purpose are
prohibited.
(c) An outer wall of a component

served by an impounding system may
not be used as a dike.
§ 193.417 Vapor barriers.

(a) If a dispersion exclusion zone is
provided under § 193,109, vapor barriers
must be installed as necessary in con-
nection with each impounding system
for liquids with a boiling temperature of
98.60 F (370 C), or less, to detain the re-
lease of a spill vapor for a period which
prevents a flammable gas cloud from ex-
tending beyond the exclusion zone
boundary.

(b) Vapor barriers must be designed
and constructed to entrain cold vapor.
§ 193.419 Dike dimensions.
(a) Except as provided in paragraph

(c) of this section, dikes must have suf-
ficient height and be located a sufficient
distance from the component served
to-

(1) Provide minimum impounding ca-
pacity as prescribed in this subpart and,
in Class 3 systems, adequate flow capac-
ity" to the impounding space as required
by § 193.445; and

(2) Intercept a jet of hazardous liq-
uid discharged from any feasible loca-

tion on the component served and at
any predictable vertical and horizontal
angle of exit and resulting trajectory,
except that for low pressure storage
tanks having multiple conventionally
built vertical cylindrical walls with at
least two such walls havring full load
bearing capability, vertical angles of

-discharge above the horizontal need not
be considered.

(b) Dike height must be determined as
a function of distance from the com-
ponent served, assuming that wind will
not Influence the free parabolic trajec-
tory of escaping liquid.
(c) Where dikes with dimensions pre-

scribed by paragraph (a) of this section
are impractical to provide, baffles or de-
flecting surfaces may be installed as nec-
essary to control the trajectory of es-
caping liquid and to assure Interception
and confinement of the liquid In the Im-
pounding space.
§ 193.421 Covered systems.

(a) A type 2.5 or type 2.6 impounding
system Is prohibited unless it is--
(1) Sealed from.the atmosphere and

filled with aninert gas; or
(2) Permanently interconnected with

the vapor space of the component served.
(b) The covering over an Impounding

space must be structurally capable of
withstanding all potential Internal and
environmental loadings.
(c) Membraneous 'covering is pro-

hibited.
(d) Instrumentation and controls

must be provided, as applicable, to--
(1) Maintain pressures at a safe level;
(2) Monitor gas concentration; and
(3) Warn of unsafe conditions within

the covered space.
(e) Pressure and vacuum relief de-

vices, having adequate capacity, must be
provided to assure that safe levels of
pressure within the impounding space
are not exceeded, assuming a, spill re-
sults in the instantaneous wetting of
100 percent of the floor area and 50 per-
cent of the inside area of the dikes.

(f) Dikes must have adequate-struc-
tural strength to assure that they can
withstand impact from a collapsed cover
and all anticipated cdnditions which
could cause a failure of the impounding
space cover.

§ 193.423 Gas leak detection.
Impounding systems must be equipped"

with instruments to continously monitor
the following locations for the presence
of gas concentrations and to warn when
concentration levels exceed 20 percent
of the lower explosive limit:

(a) The low point in each quadrant
of an impounding space;

(b) All sump basins;
(c) In a Class 3 system, the point

where conducting dikes join the im-
pounding space;
(d) Appropriate points along each dike

at intervals not more than 100 feet; and
(e) Other appropriate point- where

collection or passage of leaking gas could
be expected.

§ 193.425 Inertingsystenn.
(a) Each open impounding, system

must have an Inerting device installed
for each length of diking which-

(1) Has an average dike height greater
than one half the distance between the
dike and an opposite barrier of equal
or greater height; and

(2) Is longer than the distance to an
opposite barrier but not longer than
twice the distance.

(b) Each inerting device must con-
tinuously measure gas concentrations
and automatically release an inert mix-
ture of carbon dioxide and nitrogen gasei
when a gas concentration equal to 40
percent of the lower flammable limit is
detected.

(e) The concentration of gas must be
measured, at each low elevation in the
impounding space where dense gas Is
most likely to collect.

(d) The inert mixture must be in-
jected at an elevation of 50 percent of
dike height horizontally in a direction
to prevent direct impingement on the gas
concentration sampling location.

(e) The specific gravity of the nert
mixture when Injected must be main-
ttained at, 1.15 to 1.20, based on an air
temperature of 32 ° F (0 C).

(f) The supply of Inert mixture avail-
able for injection must be to fill at least
40 percent of the portion of the Im-
pounding space outside the component
served.
§ 193.427 Sunip basinq.

(a) Except for Class 1 impounding
systems, a sump basin must be located
in each impounding system to hold small
spills of flammable liquids and to provide
for the transfer of such liquid: from an
impounding system.

(b) Each sump basin must be located
,at the point most remote from the com-
ponent served by the impounding sys-
tem and any adjacent aboveground
critical component.
§ 193.429 Spill removal.

(a? Each suzip basin must be equipped
with transfer piping, with cryogenically
suitable pumps and piping and re-
dundant failsafe arrangements to pre-
vent inadvertent operation, for trans-
ferring spilled liquid to a receiving vessel.

(b) The transfer piping mulst provide
for selective withdrawal from multiple
locations and be appropriately insulated
so that flammable liquid can be with-
drawn fromthe impounding space during
a fire in the impounding apace.

§ 193.431 Water removal.
(a) Impounding systems must have

sump pumps and piping running over
the dike to remove water collecting In
the impounding space, including the
sump basin.

(b) The water removal system must
have adequate capacity to remove water
at rates which equal the maximum
predictable collection rate from rainfall
and other natural sources.

(c) Sump pumps for water removal
must-
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(1) Automatically operate as neces-
sary to keep the impounding space as
dry as possible; and

(2) Have controls for operation and
redundant automatic shutdown controls
to prevent operation when the liquid to
be impounded1i present.
§ 193.433 Shared impoundment.

(a) Except as provided in lVaragraph
(c) of this section, a single impounding
system may not serve more than one
component if-

(1) The maximum spill capacity of any
single component exceeds 2,000 barrels;
Or_

(2) The maximum spill capacity of all
components exceeds 10,000 barrels.

(b) If more than one component Is
served by a single impounding system-

(1) Twice the minimum separation
distances prescribed by § 193.123 must be
provided; and

1(2) Components must be protected by
topography or other means (excluding
water deluge or other action which could
result in the dispersion distance of a com-
bustible gas exceeding acceptable limits)
to prevent spillage from one component
from causing damage or leakage to any
other component due to -any of the fol-
lowing:

i) Fire exposure;
0i) Low temperatures;
(iii) Chemical reactions: or
(iv) High thermal gradients or physi-

cal forces which could result from con-
tact with LNG in the event of a sudden
total spill of the maximum capacity of
liquid from any component, trajectories
from jets of leaking, liquids, or other
forms of leakage.

(c) Where components have at least
two load bearing cryogenic shells, with
the outer shell made of cryogenic steel
alloy or cryogenic prestressed concrete,
the aggregate maximum capacity of com-
ponents within a single impounding sys-
iem may be increased to 250,000 barrels
by increasing either the size or number of
components.
§ 193.435 Other.'components and nma-

terials.
Piping, pipe supports, and critical

-components located within an impound-
ing system must be protected against
damage from fire, contact with spilled
liquids, or impact by failed components
which could result in an emergency.
§ 193.437 Impoundment capacity: gen-

eral.

(a) For Types 2.5 and 2.6 impounding
systems, space- between the outer wall of
the component served and the dike may
not be used to comply with the capacity
requirements of this subpart which ex-
ceed the component's maximum liquid
capacity unless the impounding space
and the component are covered by an
impounding space roof which is separate
and independent from the component.

(b) In addition to capacities otherwise
required by this subpart, an impounding
system must have sufficient volumetric
capacity to provide for-

(1) Displacement by components; and
(2) Displacement which could accu-

mulate when a higher density subtance
(e.g., water used in fire fighting) enterx
the system, considering any excess im-
pounding capacity, evaporation, fire by
automatic planned Ignition under § 193.-
109(f), and other relevant means as-
suring capacity.

§ 193.439 Impoundment capacity; stor-
age tanks.

Each Impounding system serving a
storage tank must have a minimum volu-
metric liquid Impoundment capacity as
follows:

Each impounding system serving a (b) When intern
component under §§ 193.403 (b)-(e) space Is used to prc
must have a minimum volumetric liquid conducting space
impoundment capacity equal to the sum tion, the capacity
of- space must be bes

(a) 150 percent of the volume of liquid tion of applicable vo
that could be contained in the compon- set forth in paragr
ent served; and ton to assure adeq)

(b) The maximum volume of liquid conducting space.
which could discharge into the impound- § 193.447 Sump ba
ing space from any single failure of
equipment or piping during twice the (a) Sump basins
time period necessary for spill detection, tems for storage ta
instrument response, and sequenced dishar erm a
shutdown by the redundant automatic ions of transfer p
shutdown system under § 193.605. erate smutaneoui

§ 193.443 Impoundment capacity; park- transfer piping'disc:
ing areas portable containers, potential open end c

Each impounding system serving a period necessary fo
component under §§ 193.403 Ml and (g) strument resionse
must live a minimum volumetric liquid down by the redund
impoundment capacity which complies down system.
with the requirements of § 193.437, as- (b) Sump basins
suming each tank car, tank truck, or tens for component
portable container to be a storage tank. (b)-(e) must have

metric capacity eq
§ 193.445 Flow capacity in clais 3 i- lesser of_

poundingsystels. (1) The volume o
(a) Each spill conducting space In a discharge into the

Class 3 impounding system must have from any single fai
adequate flow capacity for the following piping during the ti
volumes and flow rates of a potential for spill detection I
spill at all points along its traverse: and sequenced shut

(1) For storage tanks, the worst com- dant automatic sht
bination of flow rates and 150 percent of (2) The volume
the volume from a sudden and complete be contained in the c
release of the largest above grade maxi- (c) Sump bgsins
mum liquid capacity of any single tank tems for areas listed
served, plus the discharge from all trans- (g) must have a n
fer piping which could be loading that liquid capacity whic
tank, assuming the loading transfer pip- ments of paragraph
ing is discharging at maximum potential assuming each tank
open end capacity during the longer of portable container to
the timeperiods set forth in § 193.439 (b),
and less any upstream or intermediate Subpart F---S
impounding capacity. § 193.501 Scope.

(2) For components listed In §§ 193.403 Ths subpart pres
(b)-(e), the worst combination of flow for the design and In
rates and volumes determined ln ac- tanks in a new LNG
cordance with § 193.439, less any up- Ing facility which Is
stream or intermediate impounding or otherwise changet
capacity.

(3) For areas listed in §§ 193.403 (f) § 193.503 General.
and (g), the requirements of paragraph (a) Storage tanks
(a) (1) of this section apply, assuming the requirements of
each tank car, tank truck, or portable other applicable re
container to be a storage tank. part.

nediate Impounding
ovide the capacity of
quired by this sec-
of the intermediate
d on the comblna-
lumes and flow rates
aph (a) of this see-
sate capacity of the

asin capacity.
in impounding sys-
ks must have a min-
tpacity equal to the
vant connected sec-
ping which can op-
sly, assuming the
barges at maximum
capacity for the time
r spill detection in-
aind sequenced shut-
ant automatic shut-

in impounding sys-
listed in §§ 193.403
a minimum volu-

ual to half of the

f liquid which could
impounding system
ure of equipment or
me period necessary
instruent response
down by the redun-
:tdown system; or
of liquid that could
omponent served.
In impounding sys-
in §§ 193.403 (f) and
ilnimum volumetric
h meets the require-
(a) of this section,

* car, tank truck, or
abe a storage tank.
torage Tanks

cribes requirements
ztallation of storage
facility or an exist-
replaced, relocated.d.

must comply with
this subpart and the
quirements of this
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(b) A membrane liner may not be used
as an inner container in a storage tank.
§ 193.505 Loading forces.

Each component of a storage tank
must be designed to withstand any pre-
dictable combination of the following
forces which would result in the highest
stress to the component:

(a) Design maximum pressure deter-
mined under § 193.513.

(b) Design minimum pressure deter-
mined under § 193.515.

(c) Weight of the structure.
(d) Weight of liquid to be stored de-

termined at Its highest density and at the
level creating the highest stress.

(e) Nonuniform reaction forces on the
foundation due to settling and other
movement.

() Superimposed forces from piping,
stairways, and other connected appur-
tenances.

(g) Snow and ice.
(h) The loading of internal insulation

on the inner container and outer shell
due to weight and movement of the con-
tainer and shell over the design life of
the insulation.

(i) In the case of vacuum insulation,
the forces due to the vacuum.

(j) In the case of a positive pressure
purge, the forces due to the maximum
positive pressure of the purge gas.
§ 193.507 Stratification.

Storage tanks for cryogenic liquids
with a capacity of, 5,000 barrels or more
must be equipped with-

(a) Mixing devices for liquid loading
to mitigate a potential for rollover and
overpressure resulting in relief valve op-
eration; and

(b) Pumps, piping, and valves for-
(1) Selective filling at the top and

bottom of the'tank;
(2) Circulating liquid from the bot-

tom to the top of the same tank; and
(3) Transferring liquid selectively

from the bottom of the tank to the bot-
tom and top of any adjacent storage tank
for the same liquid.
§ 193.509 Mtovement and stress.

(a) Each operator shall determine for
normal operations of each storage tank-

(1) The amount and pattern of pre-
dictable movement of components, in-
eluding transfer piping, and the founda-
tion, which could result 'from thermal
cycling, loading forces, and ambient
air changes; and

(2) For a storage tank with an inner
container, the predictable movement of
the inner container and the outer shell
in relation to each other.

(b) Storage tanks must be designed to
provide adequate allowance for stress due
to movement determined under para-
graph (a) of this section, Including pro-
visions that-

(1) Backfill does not cause excessive
stresses on the tank structure due to ex-
pansion of the storage tank during
warmup;

(2) Insulation does not settle to a
damaging degree or unsafe condition
during thermal cycling; and

(3) Expansion bends and other ex-
pansion or contraction devices are ade-
quate to prevent excessive stress on tank
penetrations, especially during cooldown
from ambient temperatures.
§ 193.511 Penetrations.

(a) All penetrations in a storage tank
must be symmetrically located on the top
of the tank as close as possible to the
center.

(b) Penetrations must be rqInforced
to ensure that any failure of the pene-
trating- component does not result in
hazardous structural damage to the tank.
§ 193.513 Ovcrpressure.

(a) Each operator shall determine the
design maximum pressure at the top of
each storage tank.

(b) The design maximum pressure of
a storage tank may not be lower than
the highest vapor pressure resulting from
each of the following events or combina-
tion thereof that predictably might oc-
cur:

(1) Filling the tank with any cryo-
genic or refrigerant liquid, including ef-
fects of increased vaporization rate due
to superheat and sensible heat of the
added liquid;

(2) Rollover resulting from adding a
cryogenic liquid which has a different
density than liquid already in the tank,
or from weathering in storage;

(3) Fall in barometric pressure, using
the worst combination of amount of fall
and rate of fall which might credibly
occur;

(4) Loss of effective insulation that
may result from an. adjacent fire, leak
of liquid into the inter-tank space, or
other predictable accident; and
1 (5) lash vaporization resulting from
pump recirculation.

(c) To prevent aCstorage tank from ex-
ceeding its design maximum pressure,
each operator shall use automatic pri-
mary and redundant relief devices, a
mixing system, operating procedures,
and-

(1) Boiloff extraction systems with re-
liquefaction or sendout systems; or

(2) Liquid subcooling.
§ 193.515 Underpressure.

(a) Each operator shall deterinine the
design minimum pressure at the top of
each storage tank.

(6) The design minimum pressure may
not be lower than 2 psig or higher than
the lowest vapor pressure resulting froh
each of the following events or combina-
tions thereof that predictably might oc-
cur:

(1) Withdrawing liquid from the tank;
(2) Withdrawing gas from the tank;
(3) Adding subcooled cryogenic liquid

to the tank; and
Z4) Rise in barometric pressure, based

on the worst combination of amount of
rise and rate of rise which predictably
might occur.

(c) Each operator shall use automatic
primary and redundant relief devices,
operating procedures, and gas makeup or
ambient vaporizers to prevent the pres-
sure in a storage tank from falling below

the design minimum pressure. Air must
not enter the tank except when neces-
sary to protect the tank in the event of
a malfunction of relief devices.
§ 193.517 External temperature.

(a) Each operator shall determine the
maximum exposure of a storage tank to-

(1) Conduction of cold by transfer pip-
ing connection;

(2) Contact with spilled LNG or liquid
refrigerant and cold vapor caused by a
failure of connecting piping; and

r (3) Heat from an Ignited spill of LNG
or other flammable liquid caused by a
failure of connecting piping.

(b) Each storage tank must be pro-
tected to ensure that the cold of any cry-
ogenic or refrigerant liquid spill and the
heat of any resulting fire will not cause
the storage tank to add significantly to a
controllable emergency.
§ 193.519 Internal temperilture.

Each storage tank must be designed to
withstand the lowest temperature to
which It could be subject below the tem-
perature of the liquid contained at the
design minimum pressure.
§ 193.521 Foundation.

(a) Each storage tank must have a
stable foundation designed in accordance
with generally accepted structural engi-
neering practices. The design must take
into account the forces which may exist
due to the difference in density between
the contained liquid and the displaced
ground.

(b) Each foundation mttst support the
loading forces under § 193.505 without
detrimental settling that could impair
the structural integrity of the tank.

(c) When the location of a storage
tank foundation is subject to flooding or
is near the natural water table, each
operator shall determine the weight of
the foundation and the empty tank and
shall anchor the tank so that the buoyant
water forces will not float the tank or
impair the structural integrity of the
tank.

(d) Piling must not be used to provide
necessary foundation support for a stor-
age tank.
§ 193.523 Frost heave.

If the protection provided for storage
tank foundatons from frost heave under
§ 193.319(a) includes heating the foun-
dation area-

(a) The instrumentation and alarm
system provided under § 193.319(b) must
include an alarm to warn of malfunction
of the heating system; and

(b) A means to correct the malfunc-
tion must be provided.
§ 193.525 Insulation.

(a) Insulation on the outside of a
storage tank may not be used to main-
tain stored liquid at an operating tem-
perature.

(b) Insulation on the outside of a
itorage tank must be covered and must
provide a vapor barrier, be free of water,
and meet the other applicable require-
ments of this part. The covering must be
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infl ammable, have a melting point above
1500' F, not be subject to ultravir-et
decay, and withstand wind and antici-
pated impact loading which credibly may
occur.

(c) insulation between an Inner con-
tainer and the outer shell of a storage
tank-must be compatible with the con-
tained liquid and'its vapor. The lnsula-
tion, in its installed condition, must be
tiflammable. The insulation must not
significantly lose insulating propertles

Condition
(1) Amount of liquid In the tank -----------

(2) Vapor pressure within the tank -----

(3) Temperatures- at representative critical
points in the foundation.

'(&) Temperatures of contained liquid at
various vertical intervals.

(5) Reaction loading between an LNG tank
- and foundation.

(6) Excessive stress in tank structures-_

(7) Alr in tank due to vacuum relief valee__

(8) Gas under tau -........

(b) Each storage tank must be de-
signed as appropriate to provide for com-
pliance with the inspection-requlrements
of § 193.1219.
§ 193.529 letal shells and containers.

(a) Metal shells and containers in
storage tanks with design maximum
pressures of not more than 15 psig must
be designed in accordance with API
Standard 620 and, where applicable, Ap-
pendix Q of that Standard.

(b) IMetal shells and containers in
storage tanks .with design maximum
pressures above 15 psig must be designed.
in accordance with the applicable Dlvi-
sion of Section V11I of the ASIE Boiler
and PressureVessel Code.
§ 193.531 Concrete shells and con-

tainers.

(a) Concrete shells and containers in
storage tanks mustbe designed- and con-
structed in accordance with ACI-318-7l
and ACI-67-40.

(b) Design stresses for'concrete must
be based upon strength values deter-
mined at 60° F.
§ 193.533 Thermal barriers.

Thermal barriers must be provided be-
tween piping and an outer shell when
necessary to prevent the outer shell from
being exposed to temperatures lower
than the design temperature.
§ 193.535 Support systems.

(a) Saddles and legs must be designed
In accordance with generally accepted
structural engineering practices, taking
into account loads during transporta-
tion, erection loads, and thermal loads.

(b) Storage tank stress concentrations
from support systems'must be minimized
by distribution of loads -using pads, load
rings, or other means.

.by melting, settling, or other means If a
fire occurs outside the outer shelL
§ 193.527 Instrumentation for storage

tanks.

(a) Each storage tank must be
equipped with redundant sensing devices
and personnel warning devices as pre-
scribed, which operate continuously while
the tank Is In operation to assure that
each of the following conditions is not a
potential hazard to the structural integ-
rity or safety of the tank:

Instrumentation
Liquid level gages and recorde=3 with top fill

alarms and a. separate overfill alarm.
Pressure gages and recorders with high-

pressure alarms.
Temperature indicating and recording de-

vices with alarm at 37' F (2.8' C).
Temperature recorders.

Load recorders plus pressure cells at each
critical location distributed along orthog-
onal axes under the tank.

Strain recorders with sensors located at rep-
r resentative critical points.

Oxygen concentration indicator with alarm
at 0.5 pot by volume.

des concentration indicator with alarm at
5 pct of the lower flammable limit.

(c) For a storage tank with an Inner
container, support systems must be de-
signed to--

(1) 'Minimize thermal stresses im-
parted to the inner container and outer
shell by expansion and contraction; and

(2) Sustain the maximum applicable
loading from shipping and operating
conditions. -

(d) The bottom of a storage tank with
a capacity more than 15,000 barrels may
not be Installed above grade level.
§ 193.537 Internalpiping.

(a) Piping between an Inner container
and outer, shell must be designed for not
less than the pressure rating of the inner
container. The piping must contain ex-
pansion loops where necessary to protect
against thermal and other secondary
stresses created by operation of the tank.
Bellows may not be used within the space
between the Inner container and outer
shell.
(b) Storage tanks with a design pres-

sure which exceeds the liquid head from
the maximum liquid level to the top of
the tank must be equipped with Internal
excess flow valves.
§ 193,539 Marking.

(a) Each operator shall install- and
maintain a placard in an accessible place
on each storage tank and mark It with.
the following, using English and metric
units where applicable:

(1) Builder's name;
(2) Date construction completed, and

date of commissioning;
(3) Nominal liquid capacity stated in

barrels, gallons, -and cubic meters;
(4) Design pressure for vapor at top

-of tank;
(5) Maximum density of liquid to be

stored;
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(6) )faxlmum level to which con-
tainer may be filled with stored liquid;

(7) Maximum design soil load
bearing;

(8) M2anmum design foundation re-
action forces on tank;

(9) MInimum temperature, In de-
grees Fahrenheit and Celsius, for which
the tank was designed;

(10)Maxdmum external water height
which does not result in excessive flota-
tion forces or other damaging stresses
prohibited under § 193.521(c) ; and

(11) Maximum design vindload. snow
load, and Ice load.

(b) Each penetration in a storage tank
must be marked Indicating the function
of the penetration.

(c) Marking required by this section
must not be obscured by frosting.

Subpart C-Design of Transfer Systems
§ 193.601 Scope.

This subpart prescribes requirements
for the design and Installation of trans-
fer systems in new LG facilities or ex-
isting facilities which are replaced, re-
located, or otherwise changed.
§ 193.603 Gcencral.

(a) Transfer systems must comply
with the requirements of this subpart
and the other applicable requirements
of this part.

(b) The-design of transfer systems
must provide for expansion and stress
due to the frequency of thermal cycling
and intermittent use to which the trans-
fer system may be subjected, including
the following:

(1) Where the system is not main-
tained at a temperature near its operat-
ing temperature, expansion loops must
be 'used to minimize stresses resulting
from thermal changes;

(2) Belows type expansion joints may
not be used unless the system is main-
tained at a temperature near its op-
erating temperature;

(3) Slip type expansion joints are
prohibited;

(4) A suitable means must be pro-
vided to precool the piping in a manner
that prevents excessive stress before
transerring cold fluids; and

(5) Stress due to thermal and hy-
draulic shock must be determined and
accommodated by the strength of ma-
terials, dash pots, or the operating speed
of. valves, as. necessary.
§ 193.603 Shutdown control system.

(a) Each transfer sytem must be
equipped with an automatic redundant
shutdown control system. to minimize
the amount of fluid which could dis-
charge from the transfer system In the
event of a failure. The control system
must automatically shutdown appropri-
ate valves and pumping equipment and
provide automatic bleed when any of
the following occurs:

(1) A piping failure;
(2) Overfilling the receiving vessel;
(3) Pressure outside the limits of the

maximum and minimum allowable op-
crating pressure;

(4) Temperature outside the range
determined under § 193.205;
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(5) Gas concentrations In the atmos-
phere exceeding 20 percent of the lower
flammable limit; or

(6) A sudden flow change, pressure
loss, or other condition indicating an
accidental spill or potential spill.

(b) Transfer shutdown control sys-
tems mhust be power and manually oper-
able at the valve and power operable at
a location at least 50 feet from the valve.

(c) Shutoff valves much be located:
(1) At the inlet of each gasifier;
(2) On fluid return lines and on man-

ifolds used in bulk transfer;
(3) At the connection of a transfer

system with a pipeline;
(4) Near the extremities of 'each

transfer systeh; and
(5) At any other location necessary

to control a spill to comply with im-
pounding and exclusion distance require-
ments of this part.

(d) Shutoff valves must be designed
and installed so excessive strain in the
piping system does not excessively stress
the shutoff seats of the valves.

§ 193.607 Baciflow.
Each transfer system must operate

with a means to-
(a) Prevent backflow of liquid from

a receiving vessel from causing a 'haz-
ardous condition; and

(b) Maintain one-way flow where nec-
essary for the integrity or safe operation
of the LNG-facility.
§ 193.609 Overfilling.

(a) Each transfer 'system must oper-
ate with a means to prevent overfilling
of receiving vessel without manual inter-
vention. The means must include-

(1) Setting a transfer system to pump
a predetermined amount of liquid into
a receiving vessel and to stop the trans-
fer when that amount has been pumped;

(2) When the amount of liquid In the
receiving vessel reaches the design load
limit, activitation of the automatic shut-
down system installed under § 193.605;
or

(3) Transferring any overflow of
liquid to an alternate receiving vessel.

(b) Each transfer system must be
equipped with a means which alerts per-
sonnel when the amount of liquid in a
receiving vessel approaches its design
load limit. The alert must be given in
time for the personnel to monitor the
automatic shutoff ahd to safely termi-
nate the transfer by manual operation if
necessary.

§ 193.611 Cargo transfer systems.
Each cargo transfer system must

have-
(a) A means of safely depressuring

and venting each transfer *line before
disconnedtion;

(b) A means of safely purging each
transfer line in which a significant
amount of combustible mixture could re-
main after it is disconnected;

(c) In the case of hoses and arms, a
design for-

(1) Operating temperatures encoun-
tered during transfers; and

(2) 'A bursting. pressure of not less
than five times the operating pressure;
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(d) On transfer connections which §
operate at temperatures below -60* F
(-51.1" C), flexible metallic hoses or
pipe and swivel joints; I

(e) Adequate 'support for transfer a
piping connections, taking into account §
potential Ice formation;

(f) Connections which are designed f
for the operating temperatures and pres-
sures encountered during transfers, and
the anticipated frequency of any cou-
pling and uncoupling;

(g) Return lines for vapor and gas
to safely provide for displacement dur- j
ing transfer;

(h) A signal light at each control lo-
cation of remotely located pumps or cor- s
pressors used for transfer which indi-
cates whether the pump or compressor f
is Idle or in operation; and

(I) A means of communication be-
tween loading or unloading areas and i
any remotely located areas in which per- t
sonnel are associated with the transfer
operations.
§ 193.613 Marine transfer.

(a) For marine transfer, each trans-
fer line must be equipped with an isola-
tion valve located on shore near the
approach to the pier or dock.

(b) Each operator shall provide that
the general cargo handling and ship
bunkering facilities on a inarine pier do
not present a hazard to transfer opera-
tions. The protection must include one 1
of the following-

(1) Fixed transfer lines; or
(2) Adequate separation between

transfer lines and the cargo handling
and bunkering facilities to prevent an
accident at the bunkering facilities from
endangering the cargo transfer system.

(c) Underwater piping must be located
or protected so that it is not exposed to
damage from marine traffic.
§ 193.615 Tank car and tank truck

transfer.

(a) For tank car and tank truck trans-
fer operations, transfer procedures must
be located at the transfer area.

(b) The transfer area must be designed
to accommodate tank cars and tank
trucks without excessive maneuvering.
Tank trucks must exit the transfer area
without backing.

(c) A cargo transfer system must be
designed to prevent operation until the
receiving tank vehicle is properly im-
mobilized and secure.
§ 193.617 Emergency vah'e.

In addition to other valving required
by this part, a cargo transfer system
must be equipped with a shutoff valve
for each liquid and each vapor line, in-
cluding a common line to multiple trans-
fer areas, located away from the trans-
fer area where it can be operated readily
during a controllable emergency.

Subpart H-Gasification Equipment
§ 193.701 Scope.

This subpart prescribes requirements
for the design of gasification equipment
in a new -LNG facility or an existing'
facility which is replaced, relocated, or
otherwise changed.

193.703 General.
Gasifiers must comply with the ro-

uirements of this subpart and the other
.pplicable requirement. of this part.

193.705 Fired gasifiers.
Fired gasiflers must be designed and

abricated in accordance with Scotion
Til, Division I, of the AS= Boiler and
Iressure Vessel Code.

193.707 Dos nstrcai prv" .urc.
(a) The pressures in piping and equip-

nent located downstream from each gas-
fler must be continuously monitored.

(b) Each operator shall provide an
utomatic control system to-
(1) Limit the flow of gas from a gasi-

ler to a rate which will not overpressure
iovmstream piping or equipment; and

(2) Limit the flow of LNG to the gas-
fier to a rate which will not overpressure
he gasifier.
j 193.709 Downstreamn temperature.

(a) Each operator shall determine the
extremes of high and low temperature
vhdh eqttipment and piping located
downstream from a gasifier can accept
vithout adversely affecting Its structural
ntegrity or safety.

(b) Each operator shall provide an
automatic control system to prevent the
low of gas or liquid from a gasifler at a
temperature which will adversely affect
'he structural integrity or safety of the
equipment or piping located downstream,
The control system must be Independent
of all other flow control systems and must
incorporate a line valve not used for any
other purpose.

§ 193.711 Operalional control.
(a) Gasifiers must be equipped with

devices which monitor the temperature
and pressure of the LNG and natural gas
in the gasifiers.

(b) The rate of gasification must be
maintained autbmatically to ensure that
the temperature and pressure of LN7G
and natural gas are within the design
limits of the gasifier.

(c) The gasifier must be operated in
accordance with procedures designed to
prevent thermal shock during the Initia-
tion of gasification. '

(d) Each LNG facility must have con-
trol systems to stop the flow of LNG and
other flammable fluids to gasifiers and
related equipment when an emergency
occurs In or near a gasifier.

(e) Manifold gasifiers must be equip-'
ped with two inlet valves In series to pro-
vent LNG from entering an Idle gasifler
and a means to remove LNG which ac-
cumulates between the valves.

§ 193.713 Shutoff valves.

(a) Each shutoff valve located on
transfer piping supplying LNG to a gasl-
fier must meet the following applicable
requirements-

(i) The valve must be near the gasl-
fler;

(2) If the gasifier Is Installed in a
building, the valve must be located out-
side the building near the emergency
exit; and . ..
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(3) When the valve is located near an
LNG container or-in a place which would
be inaccessible during a controllable
emergency, the valve must also have an
automatic control ssytem that will close
the valve upon loss of pressure in the
Inlet line (excess flow); abnormally high
temperature (fire); or low temperature
liquid or gas downstream of the gasifler.

(b) A shutoff valve must be located on
each outlet of a gasifier.

(e) If a gasifier heater is located-in a
building, a shutoff control must be lo-
cated outside the building near an emer-
gency exit.

(d) For gasifiers designed to use a
flammable intermediate fluid, a shutoff
valve must be-located on the inlet and
outlet line of the intermediate fluid pip-
ing system where they will be operable
during a controllable emergency involv-
ing the gasifier.
§ 193.715 Relief devices.

The capacity of pressure relief devices
required for gasifiers by § 193.905(b) is
governed by the following:

(a) For heated gasiflers, the capacity
must be at least 110 percent of rated
natural gas flow capacity without allow-
ing the pressure to rise above the gasi-
fier's design maximum pressure.

(b) For ambient gasifiers, the capacity
must be at least 150 percent of rated
natural gas flow capacity without allow-
ing the pressure to rise above the gasi-
fler's design maximum pressure.
§ 193.717 Warnling devices.

Each building which houses a gasifier
or gasifier heater must have warning de-
vices to alert personnel automatically of-
hazardous flammable mixtures or ther-
mal radiation in the building.
§ 193.719 Conibutionairinitakcs.

(a) 'Combustion air intakes to heated
gasiflers and gasifier heaters must pre-
vent the induction of a flammable mix-
ture during normal operations.

(b) If a heated gasifier or gasifier
heater is located in a building, the com-
bustion air intake must be located out-
side the building.

Subpart I-Liquefaction Equipment
§ 193.801 Scope.

This subpart prescribes requirements
for the design of natural gas liquifaction
equipment in a new LNG facility or an
existing facility which Is replaced, re-
located, or otherwise changed.
§ 193.803 General.
-Liquefaction equipment must comply

with the requirements of this subpart
and the other applicable requirements of
-this part.
§ 193.805" Control of iboning gas.

A shutoff valve must be located on pip-
ing delivering natural gas to lique-
faction equipment. Each valve must be
actuated autoniatically by a shutdown
control system-

(a) When a mixture of natural gas and
air In the LNG facility near liqufaction
equipment reaches 30 percent of the
lower flammable explosive limit; and

(b) When an uncontrolled fire occurs
in the LNG facility.
§ 193.807 .Contaminants.

Each operator shall provide a means
of-

(a) Monitoring the incoming gas to
ensure that detrimental contaminants
are removed; and

(b) Detecting an unsafe condition due
to buildup of ice or other contaminants
in the liquefaction equipment.
§ 193.809 leverse flow.

Each multiple parallel piping system
connected to liquefaction equipment
must have devices to prevent reverse
flow detrimental to safe operation of the
liquefaction equipment.
§ 193.811 Cold boxes.

Each cold box In liquefaction equip-
ment must be equipped with a means of
detecting the concentration of natural
gas in air in the insulation space. If the
concentration reaches 5 percent of the
lower flammable limit, purge gas must be
introduced to reduce the concentration.
§ 193.813 Air in gas.

WVhere Incoming gas to liquefaction
equipment contains air, each operator
shall provide a means of preventing a
flammable mixture from occurring under
any operating condition.
§ 193.815 Equipmentsupports.

Supports for liquefaction equipment
must be protected against fire ex vsure
or be protected against cold liquid, or

-both, if they are subject to such
exposures.

Subpart J--Control Systems

§ 193.901 Scope.
This subpart prescribes requrements

for the design and installation of con-
trol systems in a new LNG facility or an
existing facility which is replaced, re-
located, or otherwise changed.
§ 193.903 Genrl.

(a) Control systems must comply with
the requirements of this subpart and
other applicable requirements of this
part.

(b) Each control system must be
capable of performing Its design func-
tion under normal operating conditions,
and in a controllable emergency to the
extent that performance of that function
is necessary to prevent a hazard from
occurring.

(c) Control systems must be acces-
sible for maintenance, including inspec-
tion and testing to verify their operating
capability.
§ 193.905 Belief device...

(a) Each operator shall determine-
(1) The pressures In components

which may result from the closing of
each control valve or combination of
valves, taking into account the trapping
of LNIG or other fluid between valves;
and

(2) The maximum rates of bolloff and
expansion of fluid which may occur in
each component during normal opera-

tion, particularly cooldown, and con-
trollable emergencies.

(b) Each component containing a haz-
ardous fluid must be equipped with
automatic redundant relief devices which
will release the contained fluid at a rate
8uflcient to limit the pressure n the
component to not more than the design
maximum pressure and not less than
design minimum pressure.

(c) Manual overrides must be pro-
vided on relief devices for emergency
operation.

(d) Relief devices must have vents in-
stalled in a manner to prevent a release
of fluid from-

(1) Causing an emergency; and
(2) Worsening a controllable emer-

gency.
(e) Primary vacuum relief devices

must not let air into a component con-
taining a flammable fluid.

(f) The set-point pressures of all ad-
justable relief devices must be sealed.

(g) Relief devices which are installed
to limit minimum or maximum pressures
may not be used to handle bofloff and
flash gases generated in the normaloper-
atlons of a component.

(h) During normal operation, relief
devices may notbe subjected to tempera-
tures higher than temperatures at which
they are designed to operate.
§ 193.907 Venti.

(a) lammable fluids may not be
vented Into the atmosphere of a building.

(b) Discharge vents may not draw in
air during operation.
§ 193.909 Pensingdevices.

I a) Each operator shall determine
the appropriate location for and install
sensing devices as necessary to-

(1) Monitor the operation of compo-
nents to detect a malfunction which
could cause a hazardous condition if per-
mitted to continue; and

(2) Detect the presence of fire and
combustible gas In locations determined
under § 193.1305(a) (2).

1b) Buildings in which flammable
fluids are used or handled must be con-
tinuously monitored by gas sensing de-
vices set to sound an alarm in the build-
ing and at the control center when the
concentration of the fluid in air is not
more than 5 percent of the lower flam-:
mable limit.
§ 193.911 Warning devices.

Each operator shall install warning
devices In the control center and at other
locations frequented by personnel to
warn of potential or existing hazardous
conditions detected by all sensing devices
required by this part. Warnings must be
given both audibly and visibly and must
be designed to gain the attention of per-
sonnel. Warnings in the control center
must indicate the location and cause of
the existing or potential hazard.
§ 193.913 Discharge pressures and tern-

peraturcs.
Sensing and flow control devices must

be installed downstream from pumls,
compressors, and pressure vessels to pre-
Vent the discharge of fluids at-:-
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(a) A rate which would overpressure
any downstream component; and

(b) A temperature which would dam-
age any downstream component.
§ 193.915 Pump and compressor con-

trol.
(a) Each pump and compressor for

flammable fluids must be equipped
with-

(1) A control system, operable locally
and remotely, to shut down the pump or
compressor in a controllable emergency;

(2) A signal light at the pump or com-
pressor and the remote control location
which indicates whether the pump or
compressor is in operation or idle; and

(3) Adequate valvihg to insure that
the pump or compressor can be isolated
for maintenance, including where pumps
or compressors operate in parallel, a
check valve on each discharge line.
§ 193.917 Control -valves.

(a) Each operator shall determine the
appropriate locations for, and install,
control valves as necessary to--

(1) Protect downstream components
from pressures and temperatures which
arc outside design limits;

(2) Prevent the backflow of fluids in
components during normal operation
and during malfunction or failure of the
component, if such backflow could cause
an emergency; and

(3) Shut off the flow of fluids in com-
ponents in a controllable emergency.

(b) Each valve or combination of
valves must-

(1) Have a failsafe design;
(2) Operate to stop fluid flow which

would endanger the operational integ-
rity of plant equipment; and

(3) Close at a rate to avoid fluid ham-
mer which would endanger the opera-
tional integrity of a component.
§ 193.919 Shutdown control systems.

(a) So far as practicable, shutdown
control systems must operate automati-
cally. A reasonable delay may be pro-
grammed between warning and auto-
mated shutdown to provide for manual
response, but a shutdown control system
must not rely only on human initiation
of the system.

(b) In the case of an LNG facility
where components other than a control
center are designed to operate unat-
tended, a shutdown control system must
be provided at the site of the compo-
nents and at the control center to safely
shut down all operations in an emer-
gency.
§ 193.921 Control center.

Each LNG facility must have a control
center from which operations and warn-
ing devices are monitored as required by
§§ 193.1107 and 193.911. A control center
must have the following capabilities and
characteristics-

(a) It must be located apart or pro-
tected from other components so that it
will not be made unusable during a con-
trollable emergency,

(b) Control rooms must be ventilated
and constructed so that personnel can
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use them during any controllable emer-
gency;

(c) All remote control systems must
be operable from the control center.

(d) Each control center must have
personnel in continuous attendance while
the LNG facility is in operation.
§ 193.923 Auxiliary controls.

(a) Each isolation and shutoff valve
that is operable from the control center
must have auxiliary control devices, in-
cluding-

(1) One control device located in the
immediate vicinity of each valve; and

(2) One control device located so that
operating personnel can operate the
valve even though a hazard has made
the control center and the valve inac-
cessible.

(b) Each auxiliary control device must
be -

(1) Readily accessible under emer-
gency conditions; and

(2) Conspicuously marked with its
designated function.
§ 193.925 Failsafe control.

'Control systems for liquefaction equip-
ment, storage tanks, and gasification
equipment must be designed so that in
the event of an electrical power failure
or Instrument failure, the system will
go into a failsafe condition that is main-
tained until personnel take appropriate
action either to reactivate the compo-
nent served or th prevent a hazard from
occurring.
§ 193.927 Sources of electrical power.

Electrical control systems, means of
communication, lighting, and fire fight-
ing systems must have two separate and
redundant sources of electrical power
which function so that the failure of one
source does not affect the capability of
the other source.

Subpart K--Construction
§ 193.1001 Scope.

This subpart prescribes requirements
for the construction and installation of a
new LNG facility or an existing facility
which is replaced, relocated, or otherwise
changed.
§ 193.1003 General.

Components must be constructed or
installed to comply with the applicable
design requirements of this part using
construction personnel and inspectors
who are qualified by training and experi-
ence in the various phasds of construc-
tion to which they are assigned.
§ 193.1005 Construction procedures.

(a) Subject to the requirements of
§ 193.1017, each operator shall prepare
and follow written procedures for con-
struction or installation, as the case may
be, of each component. The procedures
must take into account the chemical
composition of the components, the en-
vironment to which the components will
be exposed, and the function which the
finished product will perform. The pro-
cedures for joining components designed
to contain any flammable or pressurized

fluid must be tested to produce a joint
which complies with the design and in-
stallation requirements of this part ap-
plicable to the finished product.

(b) Each test and inspection required
by this subpart must be performed in
accordance with a written procedure.
§ 193.1007 Identification of critical

processes.
Each operator shall determine which

construction and installation processes
are critical to the structural integrity
and safety of components.
§ 193.1009 Qualification of coistrue.

tion personnel.
Subject to the requirements of § 193.-

1017, for performing each process Identi-
fied as critical under § 193.1007 and Ini-
tial testing required by this subpart, each
operator shall utilize only those person-
nel who have demonstrated their capa-
bilty to satisfactorily perform the func-
tion by-

(a) Appropriate training in the meth-
ods and equipment to be used or related
experience and prior accomplishments;
and

(b) Performance on any generally ac-
cepted qualification test given by the
operator.
§ 193.1011 Constructioninspection.

(a) In addition to the Initial inspec-
tion requirements of this subpart, all
construction and installation activities
must be inspected as frequently as nec-
essary to-

(1) AssUre that the construction and
installation of components is In coinplil-
ance with all applicable requirements of
this subpart;

(2) Verify compliance with the appli-
cable material, design, fabrication, In-
stallation, and Initial testing provisions
of this part; and

(3) Assure that the performance of
personnel involved In processes identified
as critical under § 193.1007 and initial
testing required by this subpart is satl-
factory. ,

(b) In addition to the requirements of
paragraph (a) of this section, the con-
struction of concrete storage tanks must
be inspected in accordance with ACI-3 11-
75.
§ 193.1013 Qualification of inspectors.

(a) In performing Inspections required
by § 193.1011 and initial Inspections re-
quired by this subpart, each operator
shall utilize only those personnel who
have demonstrated their capability to
satisfactorily inspect by-

(1) Experience In inspecting or per-
forming the function to be -inspected;
and

(2) Performance on a generally ac-
cepted qualification test given by tho
operator.

(b) Each operator shall periodically
determine whether inspectors are satis-
factorily performing their assigned in-
spections.
§ 193.1015 Cleanup.

Each operator shall clean each com-
ponent of plant equipment after con-
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struction or installation to remove all
detrimental contaminants which could
cause a hazard during plant startup or
operation.
§ 193.1017 Pipe welding.

(a) Each operator shall provide the
following for welding on pressurized pip-
ing for LNG and other flammable fluids:

(1) Welding procedures and welders
qualified in accordance with Section IX
of the ASME Boiler and Pressure Vessel
Code;

(2) When welding materials which
must be impact tested, welding proce-
dures selected to minimize degradation of
low temperature properties of the pipe
material; and

(3) When welding attachments to
pipe, procedures and techniques s6lected
to minimize the danger of burn throughs
and stress Intensification.

(b) Oxygen fuel gas welding is not per-
mitted on flammable fluid piping with a
a service temperature below -20 0 F
(-28.9°C).

(c) Marking materials for Identifying
welds on pipe must be compatible with
the basic pipe material.

(d) Surfaces of components that are
subject to stress from internal pressure
may not be field die stamped.

(e) Where die stamping is permitted,
any identification marks must be made
with a die having blunt edges to minimize
stress concentration.
§ 193.1019 Piping connections.

(a) Piping connections must be welded,
except where necessary for material
transitions, instrument connections, and
maintenance.

(b) Compression type couplings larger
than Y inch nominal pipe size may not
be used for service temperatures below
-20oF (-28.9oC).
§ 193.1021 Testing acceptance.

No ferson may place in- service any
component until it passes all Inspections
and tests prescribed by this subpart.
§ 193.1023 Testing, general.

(a) 'Each operator is responsible for
testing and inspecting each component in
accordance with this subpart to deter-
mine if it meets the applicable design,
installation, and construction require-
ments of this part before placing it in
operation.

(b) In establishing the test and test-
ing procedure for each component, each
operator shall take into account the po-
tential hazard which would result from
a failure of the component being tested.
So far as practicable, tests must simulate
operational conditions.

(c) After tests required by this subpart
are completed, if welding is performed on
a component to contain LNG or flamma-
ble fluid, the component must be retested.
§ 193.1025 Strength tests.

(a) A strength test must be performed
on each component to determine whether
the component Is capable of performing
the design function, taking 'into ac-
count-

(1) The design maximum pressure;
(2) The maximum weight of product

which the component may contain or
support; and

(3) The weight of ice and snow which
may reasonably accumulate on the com-
ponent resulting from weather and from.
conduction of cold from LNG or refrig-
erants.

(b) For piping, the test required by
paragraph (a) of this section must in-
clude a pressure test conducted In ac-
cordance with Section 337 of ANSI B313,
except that test pressures must be based
on the design maximum pressure. Carbon
and low alloy steel piping must not be
pressure tested at metal temperatures
below 35°F (1.50C).

(c) All shells and internals of heat ex-
changers to which Section V= Division
1 or Division 2 of the ASME Boiler and
Pressure Vessel Code applies must be
pressure tested, Inspected, and stamped
in accordance therewith.
§ 193.1027 Nondestructive tests.

(a) The following welded pipe Joints
for LNG and flammable refrigerant serv-
ice must be nondestructively tested as
prescribed to indicate any defects which
could adversely affect the Integrity of the
weld or pipe:

(1) 100 percent of all field welded and
all shop welded circumferential butt-
welds must be fully examined by radio-
graphic'or ultrasonic Inspection;

(2) 100 percent of all field socketwelds
and fillet welds and all shop socket welds
and fillet welds must be fully examined
by liquid penetrant or magnetic particle
Inspection; and

(3) Where longitudinally welded pipe
is used in transfer systems, 100 percent
of the seam weld must be examined by
radiographic or ultrasonic inspection.

(b) Load bearing metal shells of stor-
age tanks must be radiographically tested
in accordance with Section Q.7.6, API
620, Appendix Q, except that for shells
of vertical cylindrical storage tanks and
horizontal cylindrical, spherical, torn-
spherical, ellipsoidal, or other surfaces
of compound curvature, 100 percent of
both longitudinal and meridional welds
must be radlographicaly tested.
§ 193.1029 Leak tests.

(a) Each component must be Initially
tested to assure that the component will
contain the product for which it Is de-
signed without leakage.

(b) Containers must be leak tested by
a method appropriate to the design, con-
struction, and maximum allowable op-
erating pressure of the container.

(c) Shop fabricated containers and all
flammable fluid piping must be leak
tested to a minimum of the anticipated
design maximum pressure after installa-
tion but before placing It n service.

(d) For a storage tank with vacuum
insulation, the inner container, outer
shell, and all internal piping must be
tested for vacuum leaks in accordance
'with an appropriate procedure.
§ 193.1031 Testing control sytems.

Each control system must be tested
before being placed in service to assure

that it has been installed properly and
will function as required by this par.
§ 193.1033 Storage tank tests.

In addition to other applicable re-
quirements of thissubpart, metal and
concrete low Pressure LNG and flamma-
ble liquid storage tanks must be tested
In accordance with Section Q.8 and Q.9
of API 620, Appendix Q_ as appllcable,
except that

(a) For the hydrostatic test, each
tank must be filled with water to its max-
imum liquid level, and reduction of this
water level in accordance with Section
Q.9.1 is prohibited;

(b) For the pneumatic test, a pressure
equal to 1.5 times the design maximum
pressure must be applied to the gas space
in the tank;

(c) The hydrostatic and pneumatic
pressure tests must be maintained for a
period of 36 hours after thermal stabili-
zation;

(d) For a concrete shell, all surfaces
not sealed by impervious sheeting must
be tested to assure there is no leakage;

(e) For both metal and concrete tanks,
a standup pressure test must be per-
formed using multiple high precision
tank pressure and temperature recorders
and two precision atmospheric pressure
recorders to assure that the tank Is gas
tight;

(f) The water test may not cause the
total load on the foundation to exceed
100 percent of the design loading; and

(g) Reference measurements must be
made with appropriate precise instru-
ments to assure that lateral and vertical
movement of the storage tank does not
exceed predetermined design tolerances:
§ 193.1035 Inspection of materials.

Each operator shall inspect component
materials to verify that they comply
with the design s-ecifications and are
free of detrimental defects. The scope of
the inspection must be commensute
with the hazard which would result from
a failure of the component.
§ 193.1037 Construction records.

For the service life of the component
concerned, each operator shall retain
appropriate records of the following:

(a) Plans, specifications, and pro-
cedures for construction or installation;

(b) Each test given construction per-
sonnel and Inspectors;

(c) Each inspection under § 1933011;
and

(d) Procedures for and results of tests
and inspections required by this subpart.

Subpart L-Operaffons
§ 193.1101 Srope.

This subpart prescribes requirements
for the operation of new and existing
LNG facilities.
§ 193.1103 General.

(a) To operate an LNG facility, each
operator shall utilize' only those per-
sonnel who have demonstrated their
capability to perform their assigned
functions by-

(i) Appropriate training and related
experience; and
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(2) Performance on any generally ac-
cepted qualification test given by the
operator.

(b) An operator may not permit any
person to operate a component unless
that person has successfully completed
the training required by § 193.1115.
§ 193.1105 Operatingprocedures.

(a) Each operator shall prepare and
follow written procedures for-

(1) Operating components;
(2) Periodically inspecting or testing

components which tre not continuously
monitored to determine if they function
in accordance with their operational or
safety purposes;

(3) Responding to and correcting
malfunctions of components, including
taking action if-

(I) Pressure or temperature is outside
operating limits; and

(I) A component malfunctions be-
cause of contaminants;

(4) Purging and inerting components,
Including procedures to--
(1) Verify that the component has been

adequately purged before introducing air
or flammable fluids; and

(i1) Verify, as applicable, that non-
combustible conditions are maintained
between the out-of-service purge and the
restoration of normal operation; And

(5) Cooldown of applicable compon-
ents, including verifying that any cool-
down fluid, if other than the system de-
sign fluid, is compatible with the mate-
rials of the component being cooled.
§ 193.1107 Monitoring operations.

Each operator shall continuously
monitor those aspects of operations
which significantly affect the integrity
or safety of the LNG facility, including
pressure and temperature, as applicable.
§ 193.1109 Emergency procedures.

(a) Each operator shall determine
what controllable emergencies may rea-
sonably be expected to occur at.an LNG
facility.

(b) Each operator shall prepare and
follow written procedures for-

(1) Responding to controllable emer-
gencies; and

(2) Recognizing an uncontrollable
emergency and taking the necessary ac-
tions for public safety and the safety of
personnel.
§ 193.1111 Personnel safety.

(a) Each operator shall determine the
potential hazards to personnel involved
in operating and maintenance activities
and provide suitable protective clothing
and equipment necessary for the safety
of personnel while they are conducting
their duties.,

(b) Each LNG facility must have a
shelter to provide protection for all per-
sonnel against thermal radiation from
a burning pool of impounded liquid. The
shelter must have a water supply ade-
quate for the innersion of burned per-
sonnel.
§ 193.1113 Personnel participation.

Each operator shall develop and fol-
low a program to verify that 'the per-

sonnel assigned to the operation of criti-
cal components and processes are
mentally and physically able to carry

-out their assigned functions.
§ 193.1115 Training.

Each operator shall provide:
(a) An initial training program for

operating and maintenance personnel to
instruct them:

(1) About the characteristics and
hazards of LNG and other flammable
fluids used at the facility, including low
temperatures, flammability of mixtures
-with air, odorless vapor, boiloff charac-
teristics, and reaction to water and water
spray;

(2) For operating Personnel, in the
appropriate aspects of operating plant
equipment and to carry out the operating
procedures under § 193.1105; and

(3) To carry out the emergency pro-
cedures under § 193.1109.

(b) A continuing training program to
keep operating and maintenance person-
nel current on the knowledge and skills
they gained in the initial training.
§ 193.1117 Transfer procedures.

(a) Each operator shall prepare and
follow written procedures for the trans-
fer of LNG and other flammable fluids
between all credible combinations of
process areas, impoundment systems,
sump basins, storage tanks, containers,
tank cars, tank trucks, marine ves-els,
and pipelines as are likely to occur at
the LNG facility.

(b) The transfer procedures must pro-
vide for at least one person to be in con-
stant attendance during all transfer
operations.

(c) The transfer procedures must in-
clude provisions for personnel to:

(1) Verify that transfer systems have
been adequately purged, if appropriate,
and are ready for transfer operations
with connections and controls in proper
positions;

(2) Verify that the receiving vessels
comply with the applicable codes and
regulations for the intended use and that
all transfer hoses have been visually in-
spected for damage or defects;

(3) Verify that the receiving vessels
do not contain any substance that would
be incompatible with the incoming fluid
and that there is sufficient capacity
available to receive the amount of fluid
.to be transferred;

(4) Verify the maximum filling vol-
ume of any vessel to ensure that expan-
sion of the liquid due to warming will not
result in over filling or over pressuriza-
tion;

(5) Precool or cooldown transfer lines
and associated equipment where appli-
cable at a rate and distribution pattern
that Vill not cause excess thermal
stresses or damaging forces on the sys-
tem, paying particular attention to ex-
pansion and contraction devices to deter-
mine that they are performing properly;

(6) Verify the acceptable flow rates
and control the flow rates to prevent
overpressure or overfilling with sufficient
monitoring of applicable flow rates,
liquid levels, vapor returns, pressures arid

other significant data to verify that the
transfer operations are proceeding within
design conditions;

(7) Determine any differences in tem-
perature or specifi gravity between the
fluid being transferred to a vessel and
the fluid already in the vessel when mak-
ing bulk transfer and If applicable pro-
vide means to prevent stratification:

(8) Manually terminate the flow be-
fore overfilling occurs; and

(9) Deactivate cargo transfer systems
in a safe manner by depressurizing,
venting, and disconnecting lines and
other appropriate operations.

(d) In addition to the requirements of
paragraph (c) of this section, the pro-
cedures for transfer of liquids Into ind
from tank cars and tank trucks must
include provisions for personnel to:

(1) Verify that tank trucks are poSi-
tioned so- that they need not exit the
transfer area by backing,

(2) Prohibit the backing of a tank
truck in the transfer area, except when
a person is positioned at thb rear of the
tank truck giving Instructions to the
driver;

(3) Verify that the vehicle engine is
shut off prior to transfer operations, un-
less It is required for the transfer opera-
tions, and that It is not restarted until
the transfer lines have been discon-
nected and any release vapors have dis-
sipated;

(4) Prevent loading LNO into a tank
car or tank truck which is not in ex-
clusive LNG service, or if in exclusive
service, which does not contain a positive
pressure, until after the oxygen content
in the container is tested and purged If
It exceeds 2 percent by volume;

(5) Before connecting a transfer line
and beginning the flow of liquid, verify
that a tank car or tank truck has been
immobilized, secured, and electrically
grounded, and for tank cars and tank
vehicles which are top loaded through
an open dome, electrically bonded to the
All piping or grounded prior to -opening
the dome in accordance with Section
550 of 1VFPA-77;

(6) Verify that all transfer lines have
been disconnected and equipment
cleared before the vehicle is moved from
the transfer positlon and

(7) Verify that transfers Into pipeline
systems will not exceed the pressure or
temperature limits of the system.

(e) An operator may not begin a ma-
rine transfer until:

(1) The officer-in-charge of the vessel
and the person-in-charge of the shoxo
terminal have:

(I) Inspected their respective facilities
to ensure that transfer equipment Is
compatible and In proper operating
condition;

(ii) Met and approved the transfer
Procedure;

(ill) Verified that adequate ship-to-
,shore communications exist; and

(iv) Reviewed emergency procedures;
and

(2) The operator determines that tho
loading and uxrloading of general cargo
and bunkering will be performed under
strict supervision to prevent develop-
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m tnt of potential hazards when transfer § 193.1125 Security; enclosures re-
operations are in progress. quired.

§ 193.1119 Protcting transfer opera-
tions.

During cargo transfer operations, per-
sonnel and warning signs or barricades
mus t be used to:

(a) Protect-the transfer area from
sources of ignition, including sparking
tools, static electricity, smoking, and
open flames; and

(b) Prohibit vehicle traffic near trans-
fer lines and manifolds.
§ 193.1121 -Investigation of failures.

(a) Each operator shall Investigate
and determine the cause of each mal-
function of a. component which results,
or could have resulted; m:

(1) Death or personal injury requIr-
ing hospitalization; or

(2) A threat to the operational in-
tegrity or safety of the LNG facility.

(b) Each operator shall take appro-
priate corrective action as a result of
such investigations and exceptfor amal-
function reported in a leak report under
Part 191 of this chapter, report the in-
cident to the Secretary within.30 days.
§193.1123 Security; procedures and

personnel.
(a) Each operator shall prepare and

follow written procedures to provide se-
curity for each LNG facility. The proce-
dures must include, at least:
(1) A plan and description of the fa-

cility-depicting the function and char-
acteristics of all critical components.

(2) Normal operating temperatures
and-pressure ranges of critical compo-
nents.

(3-) Characteristics of potential haz-
ards involving a critical component
caused by malfunctions or damage.

(4) Persohnel duties, stating the na-
ture and frequency, as applicable, or se-
curity checks and inspections.

(5) Instructions for actions to be
taken, including notification of other fa-
cility personnel and public officials, in
the event of a:

() Potential and actual operational
Irregularity;

C)Y Potential and actual breach of
-security; and

(iii) Potential and actual emergency.
(6) Liaison with appropriate public

officials, including police and fire of-
ficials, notifying them of the plans and
procedures for security.

(7) Alternative means of notifying
police and fire officials when a breach:
of gecurity occurs.

(b) Personnel responsible for main-
taining security at an LNG facility must
be:

(1) Appropriately trained to carry out
the security procedures under paragraph
.(a) of this section.

(2) Physically capable, and properly
equipped to perform all functions of
their assigned duties; and

(3) Familar with plant functions and
emergency, procedures.

(a) Except as provided in paragraph
(c) of this section, an LNG facility must
be surrounded by a protective enclosure
which is designed, operated, and main-
tained in accordance with this subpart
to prevent unauthorized access to the
facility. .

(b) The enclosure.must be located a
sufficient distance from each of the fol-
lowing critical components to minimize
the opportunity for sabotage, or inten-
tional damage to a component, but not
less than the minimum distance from the
critical component to the site boundary
prescribed by § 193.123:

(1) Storage tank;
(2) Processing equipment,
(3) Gasifler,
(4) Transfer piping;
(5) Cargo transfer system;
(6) Control systems and center,
(7) Fre protection equlpment,
(8) Hazardous materials storage area.
(c) Paragraph (a) of this section does

not apply to: (1) A component which is:
(I) Outside the general plant area;

and
(ii) Protected by a separate enclosure

in accordance with this subpart; and
(2) A component which:
(i) Is located within a building used

primarily for purposes other than hous-
ing the component; and

(ii) Is either: (A) Continuously moni-
tored by operating personnel who main-
tain communications with personnel at
other locations in a manner designedi to
provide a warning of potential danger to
the component; or

(B) Protected against unauthorized
access by locked entries.
§ 193.1127 Security; enclosure design.

(a) A protective enclosure must have
sufficient strength, and be constructed
and maintained in a manner to protect
against unauthorized entry.

(b) Ground elevation outside an en-
•closure must be graded in a manner that
will not Impair the effectiveness of the
enclosure.

(c) Culverts, gullys, or depressions
necessary for drainage under an enclo-
sure must be blocked by fixed grating or
grills capable of providing security equal
to that of the enclosure.

(d) An enclosure may not be located
,near topographical features, such as.
trees, Poles, or buildings, which could be
used to breach the security afforded by
the enclosure.
§ 19l.1129 Security; enclosure accesses.

(a) At least two accesses, located so
that escape routes will be the safest for
personnel n the event of an emergency,
must be provided In enclosures having a
perimeter length up to 200 feet. One ad-
ditional access located for maximum
safety of escape must be provided for
each additional 200 feet of enclosure
length, except that an access need not be
provided where It only would reduce the
distance for escape by less than 10 per-

cent or change the direction for escape
by less than 22.5".

(b) 'When an ION facility Is in oper-
ation, each enclosure access must be
locked except when guarded, during pas-
srae of authorized personnel, and in an
emergency. During normal operations, an
enclesure access may be unlocked only*
by persons designated by the operator to
maintain the security of the enclosure.
During an emergency, a means must be
available to each person within the en-
closure to unlock each enclosure access.
(c) Where enclosure accesses are

guarded:
(1) A guard must be in continuous at-

tendance to prevent unauthorized access
to the facility; and

(2) A means must be provided for di-
rect communication between the access
guard and personnel at other locations.
§ 193.1131 Security; lighting.

In addition to lighting required for
operation, each LNG facility- must be
suilielently lighted to provide for inspec-
Ing the condition of each critical com-
ponent and to monitor the facility area
for trespass.
§ 193.1133 Security; monitoring.

(a) Each LG facility mustbe continu-
ously monitored within the enclosure for
the presence of unauthorized personnel
and malfunctioning critical components.

(b) Where critical components and
the facility area are not monitored by di-
rect visual observation, closed circuit
television with directionally controllable
cameras must be used.
(c) In addition to the requirement of

paragraph (b) of this section, each LNG
facility with a storage capacity of 250,000
barrels, or more, of LNG, must be moni-
tored with security warning systems
which operate based on circuit continu-
ity, induction fields, photoelectries, prox-
imity sensors, or similar detection prin-
ciples.
§ 193.1133 Security; uarning signs.

(a) Where the boundary of the ex-
elusion zone of an LNG facllity Is lo-
cated outside the protective enclosure,
warning signs must be placed along the
boundary so that anyone approaching
the site will have a clear indication of:

(1) The presence of an LNG facility;
(2) The location of the exclusion zone

boundary; and
(3) Potential hazrds associated with

the exclusion zone.
(b) Warning signs must be conspicu-

ously placed along each protective en-
closure, at intervals so that at least one
sign Is recogiizable during daylight
from a distance of 100 feet from any
point of approach to the enclosure. Slgns"
must be marked with the following on
a background of sharply contrasting
color:

(1) The words 'Warning," '"iquefied
Natural Gas Facility," and "Do Not Tres-
pa s," or words of comparable meaning.

(2) The name of the operator and the
telephone number where the operator
can be reached at all times.
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193.1137 Maximum allowable operat-
ing pressure.

(a) Each operator shall determine the
maximum and minimum allowable op-
erating pressure of components contain-
ing hazardous fluids.

(b) A component may not operate out-
side the limits of its maximum and mini-
mum allowable operating pressures dur-
ing normal operation.
§ 193.1139 Purging.

(a) Components that could accumu-
late significant amounts of combustible
mixtures must be purged in a safe man-
ner after being taken out of service
and before being returned to service.

(b) During purging operations, a com-
ponent must be checked to assure that a
combustible mixture is not produced.
§ 193.1141 Operating records.

Each operator shall maintain daily'
records to describe the actual perform-
ance of critical components.

Subpart M-Maintenance
§ 193.1201 Scope.

This subpart prescribes requirements
for maintaining new and existing LNG
facilities.
§ 193.1203 General.

(a) Each component must be main-
tained in a condition that-(1) is com-
patible with its operational or safety pur-
pose; and (2) Provides protection against
contaminants, deterioration, and mis-
alignment with other components that
would impair Its operational or safety
purpose. I

(b) Each operator shall repair, re-
Place, or remove any component which
does not meet Its operational or safety
purpose.

(e) When repairs are made while a
component is operating, each operator
shall take approprlatV precautions to
maintain the safety of the facility and
personnel during repair activities.

(d) To the greatest extent practicable,
repair work must comply with the ap-
plicable construction requirements of
Subpart K of this part.
§ 193.1205 Maintenance procedures.

(a) Subject to other applicable re-
quirements of this subpart, each operator
shall determine and perform consistent
with generally accepted engineering
practices, the periodic inspections or tests
needed to verify that components meet
the maintenance standards prescribed by
this subpart. A periodic inspection or
test must establish the following, as ap-
plicable:

(1) Whether a component Is compati-
ble with Its operational or safety pur-
Pose;

(2) Whether a component is being sub-
jected to blockage by foreign material,
contaminants, or Ice;

(3) Whether each control system Is
properly adjusted;

(4) Whether any foundation, whose
failure could reasonably be expected to
cause a significant hazard, has experi-
enced a detrimental change; and

(5) Whether a power source is suffi-
cient to supply all connected equipment,
taking Into account simultaneous opera-
tions and startup.

(b) Each operator shall prepare and
follow written-maintenance procedures
which prescribe the details of the in-
spections or tests determined under
paragraph (a) of this section and their
frequency of performance.
§ 193.1207 Maintenance of fire fighting

equipment.IAll fire fighting equipment must be In-
spected and maintained in accordance
with the manufacturers recommenda-
tions and Chapter 5 of NFPA Standard
10.
§ 123.1209 Isolating and purging.

Components which are isolated for
niaintenance must be purged of hazard-
ous fluids before personnel begin main-
tenance activities. If the component or
maintenance activity provides an Ignition
source, a method, in addition to an iso'
lation valve, nust be used to prevent
leakage of a hazardous fluid into the.
component.
§ 193.1211 Testing repairs.

So far as practicable, each operator
shall test repaired components accord-
ing to the requirements of Subpart K of
this part under which the component
was initially tested.
§ 193.1213 Contaminants.

(a) Each operator shall determine-
(1) The components of plant equipment
in which contaminants may accumulate

Condition
(1) Vertical and lateral movement, distor-

tion, and other dislocation of the
foundation, tank structure, and
transfer lines.

(2) Stratification of cryogenic liquids.

(3) Thermal gradients In tank structure.

§ 193.1221 Maintenance records.
Each operator shall keep a record of

the date and type of each maintenance
activity performed on each component
as required by this subpart, including
periodic tests and inspections, for 5 years
after the activity.

Subpart N-Fire Prevention
§ 193.1301 Scope.

This subpart prescribes requirements.
for design and performance of fire pre-
vention and fire protection equipment.
systems, and methods for new and exist-
ing LNG facilities.

§ 193.1303 General.

Each operator shall provide fire pro-
tection equipment, systems, and methods
to comply with this subpart. To the ex-
tent practicable, an LNG facility must be

to impair the operational or safety pur-
pose of the component; (2) The types of
contaminants which may accumulate in
each component; and (3) The effect on
components of the accumulation of con-
taminants.

(b) Each operator shall periodically
inspect or test for contaminants in com-
ponents Identified under paragraph (a)
of this section and remove any accumu-
lation of contaminants which -could in-
pair the operational or Mafety purpose of
the components.
§ 193.1215 Testing coutrolsystems.

After an initial test under § 193.1031,
each control system must be subsequently
inspected and tested as frequently as
needed to verify that each system stays
within design requirements, but at In-
tervals not exceeding 12 months and be-
fore returning to service after a shut-
down of one month or more.
§ 193.1217 Testing transfer hoses.

Hoses used In LNG or flammable ro-
frigerant transfer systems must be tested
at intervals not exceeding 12 months to
the maximum pump pressure or relief
valve setting and must be visually in-
spected for damage or defects before each
use.

§ 193.1219 lnspecting storage tanks.

Each new storage tank in operation
must be inspected using appropriate In-
struments, as prescribed, to assure that
each of the following conditions Is not a
potential hazard to the structural In-
tegrity or safety of the tank:

Inspection
At 3-month intervals for flrst 3 years of

service, thereafter at 12-month Inter-
vgals, and within a week after a major
meteorological or geophysical disturbance,
using reference monuments and thco-
dlite.

-Before and after each addition of LNG to
tank but at least at 3-month Intervals,
using (1) sample lines at vertical Inter-
vals not more than 10 percent of deslgn
height of liquid, and (2) approprIate
analyzers.

At 3-month Intervals and when cold spots
are evident, using thermocouples, In-
frared scanners, or similar devices.

operated and maintained In a manner
that will minimize-.

(a) The potential for the accidental
release of flammable liquids or gases;

(b) The incidence of fires; and
(c) The consequences of a fire should

it occur.
§ 193.1305 Fire prevention plait.

(a) 9ach operator shall determine-
(1) In consultation with local fire de-

partment officials, the potential causes
of fires which could affect each LNG Ia-
cility; and

(2) Those areas of an LNG facility
where the potential exists for the pres-
ence of flammable liquids or gases In ac-
cordance with Section 500-4 of NFPA-70.

(b) Each operator shall prepare and
follow written fire prevention proceduresto-:-

FEDERAL REGISTER, VOL 42, NO. 77-THURSDAY, APRIL 21, 1977

20798



PROPOSED RULES

(1) Post areas determined under para-
graph (a) (2) of this section with warn-
ing signs;

(2) Reduce to a minimum the leak-
age or release of flammable liquids or
gases;

W(3 Prohibit smoking, open.fires, and
other similar ignition sources except in
designated and properly posted area;

(4) Prohibit welding, cutting, and
similar operations except at times- and
places specifically authorized and con-
stantly. supervised In accordance with
Section 4 of NFPA-51B;

(5) Prohibit the storage of flammable
or combustible materials in areas with
ignition sources;

(6) Purge piping or a container of a
combustible mixture when it is being
placed into, returned to, or taken out of
service; and

(7) Prohibit vehicles and other mobile
equipment -which constitute potential
ignition sources in the area of process
equipment containing LNG, flammable
liquids, or flammable refrigerants except
when specifically authorized and under
constant supervision.
A-193.1307 Fire fighting plan.

I (a) Each operator shall determine the
types of potential fires within the LNG
facility, the predictable consequences of.
these fires, and the potential subsequent
failures which could add to the con-
sequences of these fires.

(b) Each operator shall prepare and
follow detailed procedures to cover po-
tential fire emergencies with emphasis
on cutting off the flows of potential fuels,
isolation of equipment and containers of
fuels, depressuring endangered- pres-
surized equipment, and other applicable
steps to cut off or reduce the escape of
gas or liquid.
. (c)" Each operator shall provide five

flighting protection for components
whose failure due to fire exposure could
cause an emergency. The protection must
be located near the places determined
under paragraph (a) of this section and
include at least the following.-

(1) Portable or wheeled fire extin-
guishers suitable for gas fires, preferably
of the dry chemical type, which meet the
requirements of Chapter 4 of NFPA-10;
and

(2) If the total -inventory of LNG and
-lammable refrigerants is more than
2,000 barrels, watek supply and asso-
ciated equipment, adequate for the pur-
pose of protecting cooling equipment and
piping, and controlling unignited leaks
and spills.

(d) The design of the water supply
system and the method of water distribu-
tion for fire protection must be de-
termined by the fire exposure, both
within and external to the facility, and
n accordance with good fire protection
practices for LNG facilities. =,
(e) Each operator shall provide LNG

facility personnel suitable protective
clothing and equipment for use in fire
fighting operations. Self-contained
breathing apparatus must be available
if appropriate.

(f) All emergency controls and fire
fighting equipment must be conspicuous-
ly located and marked for easy recogni-
tion and accessibility. Any speci1 or pre-
cautionary instructions fqr their use
must be placed at the equipment location.

(g) Each operator shall provide porta-
ble flammable gas indicators and make
them readily availble for use by the LNG
facility personnel within process areas.

§ 193.1309 Coordinution with public
safety agencies.

Each .operator shall cooperate with
local fire departments, law enforcement
agencies, and civil defense agencies in
fire fighting and handling other emer-
gencies at the LNG facility. Stch co-
operation must include familiarization
with the LNG facilities, familiarization
with potential hazards at the facility, in-
cluding potential causes and areas of
fires determined under § 193.1305(a) and
determinations under § 193.1307(a),
coordination of respective fire fighting
efforts, direct communications, and pub-
lic protection and control.
§ 193.1311 ' Training.

Each operator shall establish. Im-
-plement, and maintain a program of in-
struction necessary to have all LNG
facility personnel appropriately trained
to-

(a) Know and obey the fire safety
rules and plans of this subpart that re-
late to their assignments;

(b) Recognlze potential causes and
areas of fires determined under
§ 193.1305(a), predictable consequences
and failures determined under § 193.1307
(a), and breaches of security affecting
both the facilty and personnel; and

(c) Know and be able to perform their
assigned duties according to the estab-
lished procedures for fire fighting.
§ 193.1313 It'ords.

(a) Each operator shall establish a
system of records which-

(I) Provides evidence that the train-
ing programs required by § 193.1311 have
been implemented and maintained; and

(2) Provides evidence that personnel
who have undergone the required train-
ing programs have satisfactorily at-
tained the proficiency goals of such pro-
grams.

(b) Records must be maintained until
3 years after personnel are not assigned
duties at the facility.

Subpart O-Corrosion Control
§ 193.1-401 Scope.

This subpart prescribes requirements
for the protection of new and existing
LNG facilities from external, internal,
and atmospheric corrosion to provide for
the integrity and reliability of facilities
over their service life.
§ 193.1403 General

Each operator shall prepare and fol-
low corrosion control procedures to meet
the requirements of this subpart. These
procedures, including those for the
design, installation, operation, and main-

tenance of cathodic protection systems.
must be carried out by, or under the di-
rection of, a person qualified by experi-
ence and training in corrosion control
methods.
§ 193.1405 Corrosion control overview.

An LNG facility may not be con-
structed, replaced, or repaired until a
person described in § 193.1403 reviews
the applicable design drawings and
material specifications to assure that the
materials involved will not imperil the
safety or reliability of the facility from
a corrosion control viewpoint.
§ 193.1407 Atmospheric corrosion con-

trol.

Except for materials specifically
designed to prevent atmospheric corro-
sion, each component whose integrity or
reliability could be adversely affected by
atmospheric corrosion must be pro-
tected by a suitable coating or jacketing
material.
§ 193.1409 Fxternal corrosion control:

buried or submerged components.
(a) Except for components that are

protected from external corrosion spe-
cifically by material design and selection,
each metal component, including any
metal reinforcing material, that is in
direct contact with soil, water, concrete,
sand, or gravel must be protected from
detrimental corrosion that may impair
its operational integrity or reliability.
The protection must include in the con-
tacted area-

(1) An external protective coating
designed and installed to prevent corro-
sion attack and to meet the requirements
of § 192.461 of this Chapter; and

(2) Except for reinforcing material
located above ground In concrete, a sup-
plemental cathodic protection system
designed to protect the component in its
entirety in accordance with* Appendix
D to Part 192 of this Chapter, placed in
operation immediately after installation.

(b) Where cathodic protection is ap-
plied, components that are electrically
interconnected must be protected as a
single unit.
§ 193.1411 Internal corrosion.

Each operator shall determine which
components are subject to internal cor-
rosive attack, and take appropriate
steps to protect the components against
failure due to internal corrosion.
§ 193.1413 Environmentally indu-ed

cracking.

To the extent practical under avail-
able technology, each component must
be protected from failure resulting from,
or a combination of, corrosion fatigue,
stress corrosion cracking, hydrogen em-
brittlement, and hydrogen stress crack-
ing.
§ 193.1415 Interferencecurrents.

(a) Each LNG facility that is subject
to electrical current Interference must
have In effect a continuing program to
minimize the detrimental effects of cur-
rents.
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(b) Each cathodic protectioii system
must be designed and Installed so as to
minimize ank adverse effects it might
cause to adjacent metallic components.

(c) Each impressed power source must
be filtered at input and output circuits
to prevent unintended interference with
control networks.
§ 193.1417 Contaminants..

Each component must be cleaned of
contaminants before being placed in op-
eration or returned to operation,. in-
cluding the following:

(a) The operator shall determine the
effect of each contaminant or combina-
tion thereof on the mechanical behavior
of the material.

(b) All flux residues used in brazing or
soldering must be removed from' the
joints and the base metal to prevent cor-
rosive solUtions from being formed.

(c) All solvent type cleaners must be
tested to ensure that they will not dam-
age equipment integrity or reliability.

(d) Alloy welded joints must be pro-
tected against weld decay and carbide
precipitation in the heat' affected zone.

(e) Incompatible chemicals must be
removed.

Cf) All contaminants must be cap-
tured and disposed of in a manner that
does not reduce the effectiveness of cor-
rosion protection and monitoring pro-
vided as required by this subpart.
§ 193.1419 Monitoring corrosion con-

trol.
Corrosion protection provided as re-

quired by this subpart or -provided by
material design and selection must be
monitored for early recognition of in-
effective corrosion protection, including
the following, as applicable:

(a) Each critical bond installed to cor-
rect electrical current interference prob-
lems must be tested at intervals not ex-
ceeding 2 months to assure that it is
performing its function.

(b) Each critical reverse current
switch or diode installed to correct elec-
trical current, interference problems
must be tested at intervals not exceed-
Ing 2 months to assure that it is per-
forming its function.

(c) External and atmospheric corro-
sion protection must be evaluated at in-
tervals not exceeding 6 months to de-
termine its adequacy.

(d) Internal corrosion protection
must be monitored at intervals not ex-
ceeding 4 months to determine its ade-
quacy.

(e) Each device used to determine the
adequacy of internal corrosion protec-
tion, such as coupons or probes, must be
located where corrosion occurs, not mid-
stream or flow center.

(f) Each component must be moni-
tored periodically to determine the ade-
quacy of protection provided against
environmentally induced cracking under
§ 193.1413.

(g) Except for a failure reported in a
leak report under Part 191 of this chap-
ter, each component failure caused by
corrosion which occurs before the end of
the component's service life must be re-
ported to the Secretary within 30 days
after the failure.

(h) Each cleaning solution used to
wash components must be checked for
contaminants that can increase corro-
sion rates.

(i) Corrosion rate data must be ob-
tained annually for external, internal,
and atmospheric corrosion attack and
used to adjust protection systems as
necessary.
§ 193.1421 Reniedial measures.

Prompt corrective or remedial action
must be taken whenever an operator
learns by inspection or otherwise that
atmospheric, external, or internal cor-
rosion or environmentally induced-
cracking is not controlled as required by
this subpart.
§ 193.1423 Corrosion control records.

(a) Each operator shall maintain rec-
ords or maps to show the location of ca-
thodically protected components, neigh-
boring structures bonded to the cathodic
protection system, and corrosidn pro-
tection equipment.

(b) Each of the following records
must be retained for as long as the LNG
facility remains in service:
(1) Each record or map required by

paragraph (a) of this section.
(2) Records of each test, survey, or

inspection required by this subpart, in
sufficient detail to demonstrate the ade-
quacy of corrosion control measures or
that a corrosive condition does not exist.

ArNDix A
L LIST OF OSGANMTION AND ADD ES s

A. American Concrete Institute (ACI), P.O.
Box 19150, Redford Station. Detroit, Michi-
gan 48219.

B. American Gas Association (AGA), 1515
Wilson Boulevard, Arlington, Virginia 22209.

C. American National Standards Institute
(ANSI), 1430 Broad w ay, New York, New York
10018.

D. American Wetroleum Institute (API),
1801 X Street, NW., Washington, D.C. 20006.

E. American Society of Mechanical Engl-
ncers (ASME), 'United Englneering Center,
345 East 47th Street, Now York, Now York
10017.

P. International Conference of Building
Officials, 5360 South Workman Mll1 Road.
Whittier, California 001.

G. National Firo Protection Assoclatlon
(NFPA), 470 Atlantic Avenue, Boston, Massa-
chusetts 02210.

I. DOCUMENTS INCOFPOnAT1M BY ntRMIcM

A. American Concrete Institute (ACI)
1. AOl Standard 311-75 "Recommended

Practice for Concrete Inspection," 1975 edi-
tion, (ANSI A188.2).

2. ACI Standard 318-71 "Building Code Re-
quirements for Reinforced Concrete," 1971
edition, (ANSI A80.1).

3. ACI Standard 67-40 "Dezign and Con-
struction of Circular Prestre ed Concrete
Structures," 1970 edition.

B. American Gas Association (AGA)

1. "American Gas Association Project 18-3-
1. LNG Safety Program Interim Report on
Phase II Work," July 1, 1074.

C. American National Standards Instituto
(ANSI)

1. ANSI B31.3 "Petroleum Refinery Piping,"
1973 edition.

D. American Petroleum Institute (API)

1. API Standard 620 "Recommended Rules
for Design and Construction of Large, Weld-
ed, Low Pressure Storage Tanks," Flfik edl-
tion, July 1973, (ANSI B184.1).

E. American Society of Mechanical Engineers
(ASM)

1. ASME Boiler and l4ressuro Vessel Code
Section I, Power Boilers, 1974 edition.

2. ASME Boiler and Pressure Vesol Code,
Section VIII, Division 1, Pressure Vessels, Di-
vision 2, Alternative Rules, Presuro Veols,
1974 edition.

3. ASAE Boiler and Pressure Vessel Code,
Section IX, Welding and Brazing Qualifica-
tions, 1974 edition.

P. International Confeienco of Building
Officials

1. Uniform Building Code, 1076 edition.

G. National Fire Protection Association
(NFA)

1. NFPA Standard 10 "Installaton, Main-
tenance and Use of Portable Fire Extinguish-
ers," 1975 edition.

2. NIPA Standard 37 "Stationary Com-
bustion Engines and Gas Turbine" 1975
edition.

3. NPPA Standard 51B 'Fre Prevention in
Use of Cutting and Welding Processe," 1970
edition.

4. NFPA Standard 70 "National ?IootrlcnZ
Code," 1975 edition.

5. NFPA Standard 77 "Recommended Prne-
tice on Static Electricity," 1972 edition.

[FR Doc.77-11360 Filed 4-20-77;8:45 am]
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