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CERTIFICATE 

STATE OF WISCONSIN 

PUBLIC SERVICE COMMISSION 
ss. 2-U-3829 

80-237 

TO ALL WHOM THESE PRESENTS SHALL COME, GREETINGS: 

I, Jacqueline K. Reynolds, Secretary of the Public Service 

Comrnission of Wisconsin, and custodian of the official records 

of said comrnission, do hereby certify that the annexed order 

amending Wis. Adm. Code chapters PSC 134 and 135 concerning 

rules and regulations governing the construetion, operation 

and maintenanee of facilities for the produetion, transmission, 

distribution and utilization of gas was duly approved and adopted 

by this comrnission on August 25, 1981. 

I further certify that said copy has been compared by 

me with the original onfile in this comrnission and that the 

same is a true copy thereo~ and of the whole of such original. 

IN TESTU10NY WHEREOF f I have 

hereunto set my hand and affixed 

the offieial seal of the commission 

at the Hill Farms State Office 

Building, in the City of Madison 

" -this .:~!';>-day of August, 1981. 

" . 

WISCONSIN 

I 'I 
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Rules and Regulations Governing the Construetion, 
Operation and Maintenanee of Faei1ities for the 
Produetion, Transmission, Distribution and 
Uti1ization of Gas 

) 
) 
) 
) . 

2-U-3829 

ORDER OF THE PUBLIC SERVICE COMMISSION ADOPTING, 
REPEALING AND AMENDING RULES 

Re1ating to :tules governing the eonstruetion, operation and 

maintenanee of faei1ities for the produetion, transmission, distribution 

and uti1ization of gas. 

Analysis Prepared by the Public Service Commission. 

On November 7, 1980 the Public Service Commission issued a 

notice of hearing on proposed amendments and additions to Chapter PSC 135, 

Wis. Adm. Code. That ehapter now eontains Part 192,49 Code. of Federal 

Regu1ations: Minimum Safety Standards for Pipe1ine Faeilities and 

Transportation of Gas established by the Federal Department of Transportation, 

Office of Pipe1ine Safety Operations. 

Under 49 USC ss. 1674(a) and ee) a state may eertify to the 

Department of Transportation that it has adopted federa1 pipe1ine safety rules 

as its own and is enforeing these federal standards. In exchange for this 

eertifieation, the Seeretary of the Department of Transportation is required 

to provide 50% of the eost of astateIs safety program. 

The Public Service Commission of Wisconsin partieipates in the 

Department of Transportation certifieation program and enforees the federal 

standards as its own. When amendments to the federal standards are adopted by 



the Office of Pipe1ine Safety Operations, the Public Service Commission must 

adopt those amendments as its own to meet the certification requirements of 

49 USC 1674(a). 

Recent amendments to the federa1 gas pipe1ine safety ru1es 

require that thePSC adopt these ru1es as its own to continue its certification 

under 49 USC ss. 1674(a). The amendments contained in the attached appendices 

accomp1ish the following changes: 

1. Appendix A contains two minor amendments to correct 

printing errors in ss. PSC 134.02(b) (e) and 135.09, and Part 192 

CFR, as contained in Chapter PSC 135, Wis. Adm. Code. 

2. Appendix B contains various amendments to PSC 192, as 

contained in Chapter PSC 135. 

3. Appendix C contains sections of a new PSC 193, 

Liquefied Natural Gas Faci1ities: Federa1 Safety Standards. to 

fo110w PSC 192 in ChapterPSC 135. 

RULES AND STATUTORY AUTHORITY 

Pursuant to authority vested in the Public Service Commission by 

ss. 196.745 and 227.021, Wis. Stats., the Public Service Commission amends 

and adopts ru1es as specified in Appendices A, B and C. 

The rules contained in the attached appendices sha11 take effeet 

on the first day of the month following their publication in the Wisconsin 

Administrative Register. as provided in s. 227.026(1), Wis. Stats. 

Dated at Madison, Wisconsin, 

By the Commission. 

the Commission 

.. . 
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Appendix A 

CORRECTIONS 

1. Section PSC 134.02(6)(e) is amended to read as follows 
(p. 232, Wis. Adm. Code): 

(e) Total calorifi~ value. Total calorific value 
of a gas is the number of British thermaI units 
evolved by the complete combustion, at constant 
pressure, of one standard cubic foot of gas with 
air, the temperature of the gas, air, and products 
of combustion being 60 0 F. and all water formed by 
the combustion reaction condensed to the liquid state. 

2. Section PSC 135.09(1) is amended to read as follows 
(p. 255, Wis. Adm. Code): 

PSC 135.09 ADOPTION OF FEDERAL MINIMUM SAFETY 
STANDARDS. (1) The federal department of transporta­
tion, office of pipeline safety, pursuant to the 
Natural Gas Pipeline Safety Act of 1968 (49 U.S.C. 
1675--et seq.) has established minimum safety 
standards for pipeline facilities and the transporta­
tion of gas, as set for th in part 192 and part 193 
in title 49, Code of Federal Regulations. In accordance 
with the Natural Gas Pipeline Safety Act of 1968 and 
requirments of the federal department of transportation, 
such minimum safety standards are hereby adopted as 
state safety standards. (The numbering system and 
sequence used in said minimum safety standards are herein 
used for convenience and clarity.) Additions have been 
made to the minimum safety standards of the federal 
department of transportation as adopted herein and follow 
the section of the adopted federal standards to which 
the additions directly relate or if the additions do 
not directly relate to any particular adopted federal 
standard the additions are inserted in the numbering 
sequence with in the appropriate subpart. In all cases 
the additions appear in italics preceded by PSC 192 pIus 
the appropriate section number. Copies of the publica­
tions referred to are available for inspection at the 
office of the public service commission, the secretary 
of state and the revisor of statutes or may be procured 
for personal use from the addresses listed in 
Appendix A - Incorporated by Reference, I. Lists of 
organizations and addresses, which follows sectian 
PSC 192.753. 
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·(conttd) 

3. Section PSC 192.749 (as contained in Chapter PSC 135, 
Wis. Adm. Code index) is amended to read as follows 
(p. 258, Wis. Adm. Code): 

192.749 Va±ve Vault maintenance. 

4. Section PSC 192.12 (as contained in Chapter PSC 135, 
Wis. Adm. Code) is repealed (pages 261, 262, Wis. Adm. 
Code) . 

5. Section PSC 192.107(b)(1) (as contained in Chapter PSC 
135, Wis. Adm. Code) is amended to read (p. 267, Wis. 
Adm. Code): 

(1) If the pipe is tensile test ed in accordance 
with section 11 D of Appendix B to this part, the 
lower of the following: 

6. Section PSC 192.121(a) (as contained in Chapter PSC 135, 
Wis. Adm. Code) is amended to read as follows (p. 270, 
Wis. Adm. Code): 

192.121 DESIGN OF PLASTIC PIPE. 

fa~ The design pressure for plastic pipe is 
determinedin accordance with the following formula, 
subject to thelimitations of s. 192.123: 

P = 2S t X 0.32 
(D-t) 

P = Design pressure, gage, RkPa (pSi). 
S = Forthermoplastic pipe the long-termhydrostatic 

strength determined in accordance with the 
listed specification at a temperature equal 
to 230 C. (730 F.), 38 0 C. (100 0 F.), 49 0 C. 
(120 0 F.), or 60° C. (140° F.); for reinforced 
thermosetting plastic pipe, 75,800 kPa 
(11,000 psi). 

t = Specified wall thickness, mm (in.). 
D = Specified outside diameter, mm (in.). 

~9~--~ae-aes~ga-~&e~ep-fep-~±&s~ie-~i~e-is-ae~ePffiiaea 
&s-fe±~ews~ . 

. , . 
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7. Section PSC 192.175(b) (as contained in Chapter PSC 135, 
Wis. Adm. Code) is amended to read as follows (p. 276-2, 
Wis. Adm. Code): 

192.175 PIPE-TYPE AND BOTTLE-TYPE HOLDERS. 

(a) Each pipe-type and bottle-type holder must be 
designed so as to prevent the accumulation of liquids 
in the holder, in connecting pipe, or in auxiliary 
equipment, that might cause corrosion or interfere 
with the safe operation of the holder. 

(b) Each pipe-type or bottle-type holder must 
have minimum clearance from other holders in 
accordance with the following formula: 

C = 3DxPxF 
1,000 

in which: 

C = 
D = 

P = 
F = 

Minimum clearance between pipe containers or 
bottles in inches. 

Outside diameter of pipe containers or bottles 
in inches. 

Maximum allowable operating pressure, p.s.i.g. 
Design factor as set forth in 192.111 of this part. 

8. Section PSC 192.375 (as contained in Chapter PSC 135, Wis. 
Adm. Code) is amended to read as follows (p. 276-2, Wis. 
Adm. Code): 

PSC 192.375(a)(3) The above ground portian of the 
plastia serviae-1ine is aompletely enalased in a rigid 
metal tube or metal pipe. The metal tube or pipe shall 
have a minimum wall thiakness of 0.035 in.~ adequate 
protection against corrosion~ and shalZ extend a 
minimum of 6 inches below grade. 

(b) Each plastic service line inside a building 
must be protected against external damage. 
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9. Section PSC 192.727(d) (as contained in Chapter PSC 135, 
Wis. Adm. Code) is amended to read (p. 328, Wis. Adm. Code): 

192.727 fa~i&l Special effarts shdZZ be made 
to include serv~ces which have not been used for 
two years in a way that will remaVe gas from the 
customers' premises. The plan shall include the 
following provisions: 

(1) If the facilities are abandoned in place~ 
they shatl be physically disconnected from the piping 
system. The open ends of all abandoned facilities 
shall be capped, plugged~ or otherwise effectively 
sealed. 

(2) In cases where a main is abandoned~ together 
with the service lines connected to it~ insofar as 
service linss are concerned~ only the customers' end 
of such service lines need be sealed as stipulated 
above. 

10. Sections IIA(5) and'(6) of Appendix A to Chapter PSC 192 
(as contained in Chapter PSC 135, W;i..s. Adm. Code) is 
amended to read as fo11ows (p. 333, Wis. Adm. Code): 

(5) API Standards 5LS "API Specification for 
Spira1-We1d Line Pipe" (1967, 1980, 1971 pIus Supp. 
1, 1973 pIus Supp. 1, 1975 pIus Supp. 1, and 1~77). 

(6) API Standard 5LX "API Specification for High­
Test Line Pipe" (1967, 1970, 1971 pIus Supp. 1, 1973 
pIus Supp. 1, 1975 pIus Supp. 1, and 1977). 

Il. Section I of Appendix B to Chapter PSC 192 (as contained 
in Chapter PSC 135, Wis. Adm. Code) is amended to rea.d: 

APPENDIX B ~ QUALIFICATION OF PIPE 

I. Listed Pipe Specifications. Nu~bers in 
parentheses indicate app1icab1e editions. Onlythe 
latest listed edition app1ies, except that anear1ier 
1isted edition may be fo11owed with respeet to pipe 
or components which were manufactured, designed, or 
instal1ed before the latest edition is adopted unIess 
otherwise provided in this part. 
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API 5L - Steel and iron pipe (1967, 1970, 1971 
plus Supp. 1,1973 pIus Supp. 1, 1975). 

API 5LS - Steel pipe (1967, 1970, 1971 pIus 
Supp. 1, 1973 pIus Supp. 1, 1975 pIus Supp. 1 
and 1977). 

API 5LX - Steel pipe (1967, 1970, 1971 pIus 
Supp. 1, 1973 pIus Supp. 1, 1975 pIus Supp. 1 and 
1977) . 



Appendix B 

Part 192 of Title 49, Code of Federal Regulations, as contained 
in Chapter PSC 135, Wis. Adm. Code, is amended as follows: 

1. Section 192.281(a) is amended to read (p. 291, Wis. Adm. 
Code) : 

192.281 Plastic pipe. 

(a) General. Eaeh-p~astie-pipe~jeiRt-myst-~e 
Jftaae-4:R-aeeepaaRee-w4th-wpittea-f>peeesypes-tsat-save 
eeeR-ppevea-ey-aest'Pyeti.ve-l,Hipst-test-te-f.!'Peayee-je4Rts 
at-~east-as-stpeag-a8-the-pif.le-ee4ag-jeiReaT A plastic 
pipe joint that isjoined by solvent eement, 
adhesive, or heat fusion may not be disturbed until 
it has properly seto Plastic pipe may not be joined 
by a threaded joint or miter joint. 

Seetion 192.283 is ereated to read: 

192.283 Plastie pipe; qualifying joining proeedures. 

(a) Heat Fusion~ Solvent Gement ~nd Adhesive 
Joints. Before any written proeedure established 
un der ss. 192.273(b) is used for making plastie pipe 
joints by a heat fusion, solvent eement or adhesive 
method, the proeedure must be qualified by subjeeting 
speeimen joints made aeeording to the proeedure to the 
following tests: 

(1) The burst test requirements of --

(i) In the ease of thermoplastie pipe, paragraph 
8.6 (Sustained Pressure Test) or paragraph 8.7 (Minimum 
Hydrostatie Burst Pressure) of ASTM D2513; or 

(ii) In the ease of thermosetting plastie pipe, 
paragraph 8.5 (Minimum Hydrostatie Burst Pressur~) or 
paragraph 8.9 (Sustained Pressure Test) of ASTM D2517. 

(2) For proeedures intended for lateral pipe 
eonneetions, subjeet a speeimen joint made from pipe 
seetions joined at right angles aeeording to the proeedure 
to a foree on the lateral pipe until failure oeeurs in 
the speeimen. Iffailure initiates outside the joint 
area, the proeedure qualifies for use; and 
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(eont'd) 

(3) For proeedures intended for nonlateral pipe 
eonneetions, follow the tensile test requirements of 
ASTM D638, exeept that the test maybe eondueted at 
ambient temperature and humidity. If the speeimen 
elongates no less than 25 percent 6r failu~e initiates 
outside the joint area, the proeedure qualifies for 
use. 

(b) Mechanieal Joints. Before any written 
proeedure established under' ss. 192.273(b) is used 
for making mechanieal plastie pipe joints that are 
designed to withstand tensile forees, the proeedure must 
be qualified by subjeeting 5 speeimen joints made accord­
ing to the proeedure to the following tensile test: 

(1) Use an apparatus fo~the test as specified 
in ASTM D638-77a (except for conditioning) . 

. (2) The speeimen must be of such length that the 
distance between the grips of the apparatus and the end 
of the stiffener does not affeet the joint strength. 

(3) Thespeed of testing is 5.0 mm (0.20 in.) per 
minute, pIus or minus 2.5 percent. 

(4) Pipe specimens less than 102 mm (4 in.) 
in diameter are qualified if the pipe yields to an 
elongation of no less than 25 percent or failure iriitiates 
outside the joint area. 

(5) Pipe specimens 102 mm (4 in.) and larger in 
diameter shall be pulled until the pipe is subjected to 
a tensile stress equal to or greater than the maximum 
thermal stress that wouldbe produced by a temperature 
ehange of 55.60 C. (1000 F.) or until the pipe is pulled 
from the fitting. If the pipe pulls from the fitting, 
the lowest value of the five test results, or the 
manufacturer's rating, whichever is lower, must be used 
in the design calculations for stress. 

(6) Eaeh specimen that fails at the grips must 
be retested using new pipe. 

(7) Results obtained pertain only to the specific 
outside diameter, and material of the pipe tested, 
exeept that testing of a heavier wall pipe may be used 
to qualify pipe of the same material but with a lesser 
wall thiekness. 
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(e) A eopy of eaeh written proeedure being used 
for joining plastie pipe must be available to the 
persons making and inspeeting joints. 

(d) Pipe or fittings manufaetured before Ju1y 1, 
1980may be used in aeeordanee with proeedures that the 
manufaeturer eertifies will produee a joint as strong 
as the pipe. 

3. Seetion 192.285 is ereated to read: 

(b) The speeimen joint must be 

(1) Visually examined during and after assembly 
or joining and found to have the same appearanee as a 
joint or photographs of a joint that is aceeptable 
under the procedure; and 

(2) In the ease of a heat fusion, solvent eement, 
or adhesive joint: 

(i) Tested un der any one of the test methods 
listed under ss. 192.i83(a) applieable to the type of 
joint and material being tested; 

(ii) Examined by ultrasonie inspeetiön and 
found not to eontain flaws that would eause failure; or 

(iii) Cut into at least 3 longitudinal straps, 
eaeh of whieh is --

(A) Visually examined and fourid not to eontain 
voids or diseontinuities on the eut surfaees of the jo~nt. 
areas; and 

(B) Deformed by bending, torque, or impaet, and if 
failure oeeurs, it must not initiate in the joint area. 

(e) A person must be requalified under an applieable 
procedure, if during any 12-month period that person--

(1) Does not make any joints under that procedure; 
or 

(2) Has 3 joints or 3 percent of the joints made, 
whieheve~ is greater, un der that procedrire that are found 
unaeeeptable by testing under ss. 192.513. 
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(d) Each operator shall establish a method to 
determine that each person making joints in plastic pipe­
lines in his system is qualified in accordance with 
this section. 

4. Section 192.287 is created to read: 

192.287 Plastic pipe; inspection ofjoints. 

No person may carry out the inspection ,of joints in 
plastic pipes required by ss. 192.273(c) and 192.285(b) 
unIess that person has been qualified by appropriate 
training or experience in evaluating the acceptability 
of plastic pipe joints made under the applicable joining 
procedure. 

5. In Section II.B. of Appendix A (page 334) items (19) and 
(20) are amended as follows, and a new item (19) is 
created tq read: 

f±Q-t (20) ASTM Specification D2513 "Standard 
Specification for Thermoplastic Gas Pressure' Pipe, 
Tubing, and Fittings" (D2513-66T, D2513-68, D2513-70, 
D2513-71, D2513-73, D2513-74a). 

f~H~-t (21) ASTM Specif ica tion D2517 "Standard 
Specification for Reinforced Epoxy Resin Gas Pressure 
Pipe and Fittings" (D2517-66T, D2517-67, D2517-73). 

(19) ASTM Specification D638 "Standard Test, 
Method :for Tensile Properties of Plastic" (D638-77a). 

6. Subpart F of the Table of Contents to Part 192 (page 256) 
is amended by creating new sections 192.283, 192.285 and 
192.287 as fol1ows: 

192.283 Plastic pipe; qualifying joining procedures. 
192.285 Plastic pipe; qualifying persons to make 

joints. 
192.287 Plastic pipe; inspection of joints. 
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7. Section 192.713(4) is renumbered section 192~713(a)(4) 
(page 324) and placed following 192.713(a)(3). 

PSC 192.713 ~(4) Gouges and grooves of lesser 
depth than 10% of the nominal wallthiokness of the 
pipe may be removed by grinding out to a smooth oontoup 
provided the grinding does not reduoe the pemaining 
wall thiokness to less than the minimum presoribed by 
this code for the conditions of use. 

~. Section 192.465(a) is amended to read as follows: 

192.465 External corrosion control monitoring. 

(a) Each pipeline that is Under cathodic protection 
must be tested at 1east once each calendar year, but 
with interv~ls not exceeding 15 months, to determine 
whether the cathodic protection meets the requirements 
of secti6n192.463. HOWever, if tests at those 
intervals are impraetieal for separately protected sepv4ee 
±4Hesor short sections of protected mains or transmission 
lines, not in excess of 100 feet, theBe-Be~v~ee-±4Hes or 
separately protected service linas, these pipelines 
sepv4ee-~4~e8-aHd-ffia4Hs may be surveyedon a sampling 
basis. At least 10 percent of these protected 
structures, distributed over the entire system must be 
surveyed each ca1endar year, with a differont 10 percent 
checked each subsequent year, so that the entire system is 
tested in aach 10-year period. 

9. Section 192.711(b) is amended by deleting the reference to 
"ss. 192.717(c)" and inserting in lieu thereof ss. 
192.717(a)(3)." 

192.711 Transmission lines: general requirements 
for repair procedures. 

(a) Each operator shal1 take immediate temporary 
measures to proteet the public whenever--

(1) A 1eak, imperfection, or damage that impairs 
its serviceability is found in a segment of stee1 trans­
mission line operating at or above 40% of the SMYS; and 
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(2) It is not feasible to make a permapent repair 
at the time of discovery. As soon as feasible, the 
operator shall make permanent repairs. 

(b) Except as provided in 192.7l7fe~(a)(3), no 
operator may use a welded patch as a means of repair. 



Appendix C 

PART 193, TITLE 49, CODE OF FEDERAL REGULATIONS 

The Introduetionto Part 193 shou1d read as fo11ows: 

WISCONSIN CODE ADOPTION 
OF 

PART 193 IN TITLE 49 
CODE OF FEDERAL REGULATIONS 

Title 49. Code of Federa1 Regulations is 
arnended by adding a new Part 193 to read 
as fo11ows: 

PART 193--LIQUEFIED NATURAL GAS FACILITIES: 
FEDERAL SAFETY STANDARDS 

Subpart A--Genera1 

See. 
193.2001 
193.2003 
193.2005 
193.2007 
193.2009 
193.2011 
193.2013 
193.2015 
193.2017 

Seope of part. 
Semisohd faeilities. 
Applieability. 
Definitions. 
Rules of regulatory construction. 
Reporting. 
Ineorporation by referenee. 
Petition for finding or approva1. 
P1ans and proeedures. 

Subpart B--Siting Requirements 

193.2051 
193.2055 
193.2057 
193.2059 
193.2061 
193.2063 
193.2065 
193.2067 
193.2069 
193.2071 
193.2073 

Seope. 
General. 
Therma1 radiation protection. 
F1ammab1e vapor-gas dispersion protection. 
Seismie investigation and design forees. 
F10oding. 
Soi1 eharaeteristies. 
Wind forees. 
Other severe weather and natural eonditions. 
Adjaeent aetivities. 
Separation of faei1ities. 

" 



Subpart C--Design 

See. 
193.2101 

Materia1s 

193.2103 
193.2105 
193.2107 
193.2109 
193.2111 
193.2113 
193.2115 
193.2117 
f93.2119 

Seope. 

General. 
Extreme temperatures: norma1 operations. 
Extreme temperatures: emergency conditions. 
Insu1ation. 
Cold boxes 
Piping. 
Concrete subjeet to cryogenic temperatures. 
Combustib1e materia1s 
Records. 

Design of Components and Bui1dings 

193.2121 
193.2123 
193.2125 
193.2127 
193.2129 
193.2131 
193.2133 
193.2135 
193.2137 
193.2139 
193.2141 
193.2143 
193.2145 
193.2147 

General. 
Va1ves 
Automatic shutoff va1ves. 
Piping. 
Piping attachments and supports. 
Building design. 
Bui1dings; venti1ation. 
Expansion or contraction. 
Frost heave. 
Ice and snow. 
E1ectrica1 systems. 
Lightning. 
Boi1ers and pressure vesseIs. 
Combustion engines and turbines. 

Impoundment Design and Capacity 

193.2149 
193.2151 
193.2153 
193.2155 
193.2157 
193.2159 
193.2161 
193.2163 
193.2165 
193.2167 
193.2169 
193.2171 
193.2173 
193.2175 
193.2179 
193.2181 
193.2183 

193.2185 

Impoundment required. 
General design characteristics. 
C1asses of impounding systems. 
Struetura1 requirements. 
Coatings and coverings. 
F1oors. 
Dikes, general. 
Vapor barrierso 
Dike dimensions 
Covered systems. 
Gas 1eak detection. 
Sump basins. 
Water removal. 
Shared impoundment. 
Impoundment capacity, general. 
Impoundment capacity, LNG storage tanks. 
Impoundment capacity, equipment and transfer 

faci1ities. 
Impoundment capacity, parking areas, portab1e 

vesseIs. 



LNG StorageTanks 

See. 
193.2187 
193.2189 
193.2191 
193.2193 
193.2195 
193.2197 
193.2199 
193.2201 
193.2203 
193.2205 
193.2207 
193.2209 
193.2211 
193.2213 
193.2215 
193.2217 
193.2219 
193.2221 

General. 
Loading forees. 
Stratifieation. 
Movement and stress. 
Penetrations. 
Interna1 design pressure. 
Externa1 design pressure. 
Interna1 temperature. 
Foundation. 
Frost heaveo 
Insu1ation. 
Instrumentation for LNG storage tanks. 
Meta1 storage tanks. 
Conerete storage tanks. 
TerrnaI barriers. 
Support system. 
Interna1 piping. 
Marking. 

Design of Transfer Systems 

193.2223 
193.2227 
193.2229 
193.2231 
193.2233 

General. 
Backflow. 
Cargo transfer systems. 
Cargo transfer area. 
Shutoff valves. 

Subpart D--Construetion 

193.2301 
193.2303 
193.2304 
193.2305 
193.2307 
193.2309 
193.2311 

Seope. 
Construetion aeeeptanee. 
Corrosion eontro1 overview. 
Proeedures. 
Inspeetion. 
Inspee~ion and testing methods. 
C1eanup. 
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&.ee. 
193.2313 Pipe welding. 
193.23111 Piping conneclions. 
193.2317 Retesting. 
193.2319 Strength tests. 
193.2321 Nondestructive tests. 
193.2323 Leak testa. 
193.2325 Testing control systems. 
193.2327 Storaga tank teBts. 
193.2329 Conatruetion recordu. 

Subpliit E..,..lEqulpment 
193.2401 Scope. 

Vlllponzation Equipment 

193.2403 General. 
193.2405 Vaporizer design. 
193.2407 Operational control. 
193 .. 2409 Shutoff valves. 
193.2411 ReUef devicea. 
193.2413 Combusllon air intakes. 

Uquctfact!oD Equlpmool 

193.2415 General. 
193.2417 Controlof Incomlng gaa. 
193.2419 Backflow. 
193.2421 Cold boxea. 
193.2423 Air in gao. 
193.2425 Equlpment supports. 

Control Systems 
193.2427 General. 
193;2429 Rellef devices. 
193.2431 VenIs. 
193.2433 Senoing devices. 
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Appendbc A to Part 193-lneoporation 
by Relerenol 

I. U.t of organization. and addrel8ea 

IL Doeumenll lncorporated by Reference 

AulhorllY: 49 U.S.C, 1671 el seq,: 49 cm 
1.53, Appendix A of Part 1. and Appendix A 
of Part 106. 

Subpart A-General 

§ 183.2001 Scope of part. 

(a) This part preseribes safety 
atandards for LNG facilities used in the 
transportation of gas by pipeline that ia 
subjeet to the Natural Gas Pipeline 
Safety Aet of 1968 and Part 192 of this 
ehapter. 

(b) This part does not apply to­
(1) LNG faeillties used by ultlmate 

conlumere of LNG or natural aa I, 

(2) LNG faroiUel uled In the courlle of 
natural gaa trlJatment or hydroearbon 
extraetlon whleh do not stora LNG. 

(J) In the CilS~ of a marine CJqo 

Ir;JI\~;:<:r sj'slem und a5sociLi:nu :ilcii:,ies, 
nny rnutter othcr t!,un sil::;~ p0r~tl!:1i,~s 
to IlIe syslem oc fdr.i1ilics L)(;I\\'l'L'n lile 
milcine \'es~(!1 2nu U:c 1:151 mnnifc!d (or 
in Ihe abscncc r,f LI rr,~nii.)i:J, Ihc hst 
valve) lor.otcd irrolr,ndtalcly bdr;rc a 
sloc,lge lank. 

(4) Any LNG faeililY loealed in 
navigable waters (as defined in Seetion. 
3(8) of the Federal Power Ael (16 v.s.e. 
796(8)). 

§ 193.2003 Semlsolid faellltlea. 
An LNG facility used in the 

transportation or storage of LNG in a 
semisolid state need not eomply with 
any requirement of this part whieh the 
Direetor finda impractieal or 
unneeessary beeause of the semisolid 
state of LNG. In making such a finding, 
the Direetor may impose appropriate 
alt~mative safety eondilions. 

1193.2005 APpllcablllty 
(a) New or amended standarda in this 

part governing the ailing, design. . 
!natallalion, or eonstruetion of an LNG. 
faeilily and related personnel . 
qualifieations and training do not apply 
to-

(1) LNG faeillties under eonstruclion 
before the date sueh atandards are 
publi'shedi or . 

(2) LNG faeHilles for whieh an 
applieation for approval of the siling,· 

. construetion, or operation was filed 
berore Mareh 1, 1978, with the 
Department of Energy (Dr any 
predecessor organization of that 
Department) or the appropriate Stateor 
loeal ageney in the eas e of any faeility 
not aubjeet to the jurisdietion of the 
Department of Energy under the Natural 
Gas Aet (not including any faeilily the 
construetion of which bogan aftor 
November 29, 1979, not pursuant to such 
an approval). 

(b} IT an LNG facility listed in 
paragraph (a) of this section is replaeed. 
reloeated, or significantly altered after 
February 11, 1980. the replacement, .. 
reloeated faeility, or signifieantly altered 
faeilily must eomply with the applieable 
requirements of this part governing 
ailing, design. instaUalion. and 
construction. exeept thal-

'(1 i T~~ siiir.z fC'i'.,,!i,crneols <!/,p\:' on!)' 
10 U\C S\Ol"\.'~(' In'l\. g l!::II[]~C 
si"l1ifjoolly ;dt~,l'J by ir,r:,c:,si~,;.; Ih" 
oi'i;'il~Q\ 510''''';(' cL i).~r:ily u: r,,!r)c.l: l,d, 
no;' purSLlilnllO i'll nr)l!ic,ilio~ for 

I f'\ d . ',.1 \J" ["I'''"''T",,11 <J;Jpro\'Q I (' no; ,1,0\'11., .. '.' ... ", "r' 
(,1)(:~) (Jf Ihis 5,:1:1:"11 bcfor~ :·.!HC:l 1. . 

1 !1'7il; unJ 
(2) To the extent complianee wi~h the 

design, installalion. and conslruetlDn 
requirementa would make the replaced, 
reloeated. or altered faeility 
lii"compatlble with other faeilities or 
would otherwise be impraeticable. the . 
replaeed, relocated, or sign.ifieantly 
altered faeility may be deslgned, 
installed, or eonstructed in,aecordanee 
with the original specifieallons fo~ the 
faeility, or in a manner that the Dlreetor 
finds aceeptable. 



(e) The silil\g. design. iI\HIIIl\;tlioll. lind 
cOllslr\l"liol\ of IIn I.NG [ncilil)' \lnd(~r 
conslruclion bdore Feu\'uary 11. H)(Jü. ur 
Iha I is lislcd in paragroph (n)(2) of Ihi~ 
f>l!clion (!xccpl n fncilily lIlldl!r 
clIll!,lnJ(;lion hdol't! luly 1. lD70) I1llls1 
llIeel the applienllk rcquil'ellll:nl!; of 
NFPA 59A (1972 edilion) kild Parll0:'. of 
Ihis chaplcr OI' the IIpplic,lble 
requirelllcnls of Ihis port. excepllhill ilU 
)';(1'1102 slnndaru issund afll!r M1I1'ch1. 
1\.171\. applics to an LNG racilily lislrd in 
p'lr<lgrnph (a)(2) of Ihis 51H: !i llll , 

§ 193.2@07 DeflnIUona. 
. As used in this part-
"Amblent vaporizer" maans a 

vaporlzer whlch derives haat from 
naturally occurring heat 80urcas. such as 
the atmosphare. sea water. surface 
waters. or geotherrnal waters. 

"Cargo transfer system" means a 
component, or system of components 
functloning as a unit. used exclusively 
for transferring hazardous fluids In bulk 
between a tank caro tank truck. or 
marine vessel and a storsll' tank. 

"Comjlonen'" IllCIII1~ UII)' Pill'\' ur 
5~'slt:m of paris fUllcliunil\g ns (\ unil. 
1/I(:I\ldin8. bul not limilr.d 10. piping. 
processing cquipmcnl. conlaincrs. 
cOl1lrol dcvices. impounding syslems. 
lighling. sccurily deviccs. fire conlrol 
c<juipmcnl. lind comlllunicnlion 
c<juipmcnl. whose integrilY or rclialJilily 
i~ nacer,slIry la nHlinlain 5ufely in 
conirolling. proces8ing. or conlaining il 

haznl'c1oll8 nuid. 

"Container" moans e componant other 
than piplng that caotelns a haardous 
fluid. 

"CDntrol system" means a component. 
or system of components functionlng 88 
a unit. including control valves and 
senslng. warning. relief. shutdown. and 
Dther control devices. which is activated 
either manually or automatically to 
estabUsh or maintain the performance of 
anather component. 

"Controllable emergency" me ans an 
emergency where reasonabIe and 
prudent action can prevent harm to 

. people or property. 
"Design pressure" me ans the pressure 

used in the design of components for the 
purpose of deterrnining the minimum 
permlssible thickness or physical 
chara~teristics of IIs various parts. 
When applicable. static head shall be 
Ineluded in the design pressure to 
deterrnine the thicknes8 of any specific 
part. 

"Deterrnine" means make an 
appropriate Investigation using scientific 
methods. reach a decision based on 
sound engineering judgment. and be 
abIe to demonstrate the basis of the 
decision. 

"Dike" meana the perimeter of an 
Impounding space forming a barrier to 
prevent liquid from flowing in an 
unintended direction. 

"Director" means Director of the 
Materlals Transportation Bureau or any 
person to whom authority In the malter 
cDncerned hes been delesated. 

"Emergency" me ana a deviatlon from 
normal operatlon. a slmcturol lailure; or 
8avera envlronmental conditlons that 
probably would cause harmto people or 
property. 

"Exclualon zone" me ans an area 
.unounding an LNG facility in whlch an 
oporator or government agency legally 
controll ell activlUea in accordance with 
• 193.2057 end § 193.2059 for as long all 
the facUlty Is In operation. 

"FaU-safe" meana a doaign feature 
whioh win maintaln or result in a aafe 
conditlon in the event of malfunction or 
'aUure of a power supply, component. or 
contrai devlce. 

"S" meana the standard acceleration 
. of 8l'avlty of 9.806 metre per second 2 

(32.17 feet per second 2). 
"Gas," except when deslgnated as 

mert, means natural gaa. other 
Oammabla gas, Dr gas which Is toxic Dr 
corrosive. 

"Hazardoua fluid" mesns gaa or 
buardous liquid. 

"Hazardous liquid" means LNG or a 
l1quid that Is flammable 'or toxlc. 

"Healed vaporizer" means a vaporizer 
which derives heat from other than 
naturally occurring heat sources. 

"lmpounding space" means a voluine 
.of space forrned by dlkea and floors 
which III deslgned to confine a .pill of 
buardoua lIquld. 
. "impoundlng system" Includes an 
lmpounding space, including dikes and 
Ooors for conductlng the flow of spilled 
buardous llquids to an lmpoundlng 
space. 

"Uquefied natural gas" or "LNG" 
.means· natural gas or synthetic gas 
baving methane (CH.) as its-major 
constituent whioh haa been changed to a 

. l1quid or semlaolid. 

"U\'C fllcilil)''' n\(!nns fI pipclinc 
fneilil)' Ih,ll is used for liljllc~:;i:1S ur 

. solidifying na\tJf;]! g:lS or syn~helic g~JS 
or tr:Jnsfcrring. s:o~in:s. Of \'il;lOrizing 
liqudicd nolural g,lS. 

. "LNG plant"meana an LNG facility or 
ayatem of !.NG faeiUlies funclioning 8S a 
unit.. 

"ma .. me ana a volumetric unit which 
is one cublc metre. 6.2898 barrels, 
35.3147 ft.'. Dr 264.1720 U.S. gallons. each 
volume being considered as equal to the 
other. 

"Maxfmum allowable working . 
prenure" means the maximum gage 
pressure perm1ssible at the top of the 
equipment, containers orpreosure 
vessela while operating at deslgn 
temperature. 

"Normai operation" means 
funetioning within ranges of pressure. 
temperature. flow. or other operating 
criteria raqulred by this part. 

"Op t" era or meana a person who owns 
OI' operatiiII an !.NG facillty. 

."Person" meanll any Individual. firm. 
JOInt ~e~ture. partnerahip. corportation, 
assoCiation. state .. municipalily. 
cooperative association. or jOint stock 
association s'nd Indudes any truatee. 
recelver. asalgnee. or personal' 
representative thereof. 

"Pipeline facility" me ans newand 
exi~ting piping, rights-o{-way. and any 
eqUlpment. facility. or building used in 
the transportation of gas or in the 
\reatmentof gao during the course of 
transportation . 

"Piping" means pipa. tubing, hoseo. 
littings. valves. pumps. connections, 
safety devlces 01' related components for 
containing the flow of hazardouo flulds. 

"~torage tank" means a container for 
stonng a hazardous fluid. induding an 
underground cavern. 

''Transfer plping" means a system of 
pe~anent and temporary piping us ed 
for transfeITing hazardous fluids 
between any of the following: 
liquefaction process facilities. storage 
tanks. vaporizers. compressors. cargo 
transfer systems. and facillties olher 
than plpeline faciliUes. 

''Tr8nser system" in eludes transfer 
plping and cargo transfer system. 

"':VIIIl'lfruIIII.NC pillil!" 1I\t'1111~, 1111 

'INC pli/Ilt ",ith dnd.iI. ",liitri ('~I PH'I'!;, 

OI olh('l' strucIUII!!1 in. Oll. OI' ifllI111.r1iil!·"I\. 
drlprl!1I1 lolhl! lJ;jVi,:;lhl l ! W;III'IS of 1111' 
Lhlll(!d ~;lilll!:, or }lu(!II'1 l{it;o .llld '11l\' . 

Shorl! ill"I'l! illllllCclillfldy adjilcr:nl 10' 
Iholil' \\""11'1":; 1<1 \\'hi,·h VI!!;!:('I:; Illil\' 1)(' 
!it'cllrt'd IIIHI al IYlli!:" 1.1'1(; CIII,:O' . 

\)1J\:IIIII0I1~ 11111)' III! I:\llldlll 1,,1i. . 

. "Vaporization" means an additlon of 
thermai energy changing a liquid or . 

. semisolid to a vapor or gaseous state. 
"Vaporizer" means a heat transfer 

facility desigoed to Introduce therma! 
energy in a controlled mannedor 
changing a liquid or semisolid to a vapor 
Dr gaseouli state. 



'1~ i!ttMl1li11' ~y~ 
GOmlWetlM 

(a) As ullod.1n thill part-
(1) "Ineindes" mellWl including but not 

llinitad tOi ' 
(2) "May" means is permitted to or is 

authorized to; 
(3) "May not" melUls is not permitted 

to or is not authorized to; IUld 
(4) "ShaIl" or ",must" is uoad in the 

mlUldatory IUld imperativa sense. 
(b) In this part- , 
(1) Wordsimporting the singular 

include the plural; and 
(2) Wordslmporting the plural include 

the singular. 

t 1n.2011 Fhtportlng. 
Leaks and spilla of !.NG must be 

reported In !leeordanee with the 
requirements of Part 191 ofthia chäpter. 

• 1n.2013 Ineol"pOnltlon by AIliirenee. 
(a) There are ineorporalad by 

referenee in this Part aU materiala 
referred to In this Part that ara not sat 
forth in full. The incorporated materiali, 
are deamed puhlishad undar 5 U.S.C. 
552(a) and :1 CFR Part 511Uld are part of 

___ thill regulatkln aa tho. lIet forth in full. 
Älllncoo"oieted.materlals are IImd In 
Appendlx A to this part 193 with the 
applicable editlons In parentheses 
following the tUle of the referenced 
material. 'Only the latest IIsled editioo 
,appllea. exeept that an earller Iiatad 
edltion may ba followed with respeet to 
componenta whleh are deslgned, 
manufaetured. or installed'in 
aeeordanee with the earlier edltion 
bafare the la tost editlon is adopted, 
wUelllH,therwis6 provided In this Part. 
The mcorporatad material s are subjeet 
to change, but any changa will ba 
aMoUDeed by publlcation in the Federal 
Registar barore it beeomes effeetive. 

(b) Allineorporated materlale are 
availabIe for inspectlon in the Materials ' 
Transportation Bureau, U.S. Department 
of Transportation, 400 Seventh Street, 
SW .• Washington, D.C. 20590, and at the 
Omes of the Federsl Registar Library, 
1100 L Street. NW:. Washington, D.C. In 
addition, copla& of the mcorporalad 
matmaIs are avanabie from the 
respeetive organizationsUsted in 
Appendix ~ to this Part 193. 

Tt~:;lrp()ra\(~d by reforl!nr.o 
pro\'iöi()Il~1 npprovcd by the Direetar ar 
tlH: F(~d(lrnl RI~gi~tcr, 
I.WILS,C \[\71 (al: 'Hl eFn \.,,3 :11\(1 Appe1Hli;; 
J\ Iil !'arl \ 1 

\"hera li I'\jln iil tl:15 P"I t iluthllrius 
the O:reetoi' to r.::;l-:e il fiJ~C:: .. g O~ 
iJflpru\'al. unI' opcr:IIJr n~J~' peLilio:1 Ihc 
Dircctur to mal-e s'~ch fl:ldinn or 
üppro\'ul. Pctilio:1S rn~st UC s'~'nl 10 the 
Direelar. ~lütcri:J!$ Tr,H13;JOrlal:u:l 
Dureau. -lOO Ith Street, S\\',. 
\\'ashington, D,C. 20:JOO, and bc reccivad 
atl~2st 90 dJYs o,,;orc th,! o~'CriJlor 
ret;'Jcsts thut lb~~ lirlJin(l or ,Ippro\'ai be 
made, [3ch PC:it:,ln r.lust rl'kr tu Ihe 
rcil' aulhorizir:.] the ~c:;on sO~~~1 a~J 
COnlilll\ in!or~lidtll..!fl 0;' a;-~'Jill~!\~S thill 
justir)' the ;letioil, U."::,~$S o:herwi,i.! 
spcciiicd, no p~:blic pruccrJ:r.s is heLl 
oh a petition udu .. · it is SfJr.:c:.\ or 
denieL!. \\'il!:::l ('Jo.) JJ\:s üi:cr ü l'0Iit:un is 
reccil'ed. the D:':l'ctJ~ not:;:L'S t':~,~ 
pr:tiUoner of 1:;1.' J:;;)0siti'ln u:'l:',(' 
p li il ~ i II n 0 I. i f t ~~ L! re", U !".' S l r r " l~ ~ r ~~~ :) h) : ~ 
(~xtl,.'l1si\.'c cons:Jt.~~1l;U.1 Oi I.1J,l:ti\.);I.Jl 

_ ,informutian or cor,\i:)cnls ure rl:ljucslcd 
;lnu dC:iI]' is expeclcd. of the diltr. by 
\\'hich a~lion \\'ill bc lakcn, 

Subpart B--Siting 
Requirements 

§ 193.2061 Ic:ope. 

Th:s subpnrt prcscribc3 sitir.;;: 
rcq',ircm~!lls for th~ fo::o'",i00;; 'L:';C 
[adiiUcs: CO,'1laincrs and lh:ir ' 
i:npol!nJil~,j s)'stems. tri\:\sf"r systems 
and Iheir impoundii1~ S\':,t~:;;5, 
['mergc:~cy ~:l'.lIdowr; c~!ltrcl s\'slr.m~, 
fire control sy~tcm~. and ?'5'r:;:'i,1:ed 
foundillions. 5'~f'ilorl sys:rr.,q, ilnd 
norlnJI or eluxiIiMY pOI\'!'r f.1~I:iti~s 
nccessary la mJi:1lain silfety, 

-~ -j93,2017 Plilns <Ind proccclureg, 

(a) J':nch opcrator shalll11uintain ilt 
c:ll:h l.NC plnllt lill! pl:lns /lnLl 
pr?cedlln:~ (,cCjuired for thal plnnt by 
thiS pm\. Jlll! plnns and PI'UCr.dlll'l~S 
11111st bu avnilablf! lipon request for 
I'evimy nllrl inspr.ctioll by lhc \)il'(~ctor OI' 

!lill' Slntl] !\gr:ncy that h:1S slIbmillud li 

clIrJ'{:nt r.(~rtifjcHti()n OI' agrul:111CIII with 
,.('sPIJct to tlH! plnnt lIndl:r ,,,.elion !i or 
thu Natlll':1I CI\:; l'ip(~1i1l1! ~;lIfl!ty Act (I[ 
1!J(jl) (4U lI,:U:, l(i7'~), In addili;'II, ('J\('II 
challilli to thl! pInnu or pl'oeetlllr,::! 11111~JI 
IH! ilvailnlllt: iltiha LNC plonl ror I'l:vil:w 
lind illSPI:clioll within ZO tlays a[tl~1' tlH! 
chang!; is Illadu, 

(b) The I Jil'l:clol' or tlH! State !\gl!IICY. 
:lrtUI' 1l6ticI~ Hnd opportullily fllr hr.al'int' 
Illil)' rUljuil'ü tl11: opcratol' tl; :\Il1l,nd its ", 
r1ans and proc(:dlll'l:s as 11I:C(:,;,;"ry tll 
pru\'idl! II I'l:asonnblr. Il!vI!1 of ';;I[l:ty, 

11D3.2055 ~ 
An LNC facllily mWlt bEllocBted liit Il! 

alte of aultahlo OIZIl, lopogrnphy. and 
conflguratlon so that tha (aclllly can ba 
delllgnad to mlnimize the hazards to 
penions and ofraite property resu1ting 
from leaks and spilia of LNG and other 
huardous fluids at the site, In seleeting 
§l site, eaeh operator shall determine all 
site-related eharaeterislies whieh eould 
jeopardize the integrity and security of 
the faeility. A site must provide ease of 
acces& so that personnel. equipment, 
and materialt, from offsite loeations can 
x:eaeh the siteJor fire fighting or 
controlling spill associated hazarde or 
for evacuationof personnel. 



§ 1~ ~ VIlIeJ!aüon iW@~n. 
(a) ThermaJ exclusion 'Zone. Each 

!NG centeinet and LNG transfer system 
must have a thernull exclusiol'l zone in 
aiccordance with the following: 

\ (1) WiLhin the thermill exclusion zonr.. 
L\c Irnpo'~I~CI~,j sysle:;\ m:lY not bc 
loeatcd closer 10 Ii!:-~!.!:.'l lis:(~d in 
pil.-agraph (dj of lhis scctbn l~aQ Ihc 
cxclusion disla:-:cc "u" dclcrr;',ined 
acco~cing to this sectiO!l. \L:\!!;SS the 
tnrgel is n pipcline filcility of the 
operalor. 

T2)1Tgrading and dräiiUlgä are üsed 0 oo , 

under § 193.2149{b), operalora must 
eomply with the requirements of this 
seetion by assuming the space needed 
for dralnage and eoUeetion of spilled 
liquid is an lmpoundlng system. 

(b) Measurement. The exclusion 
distanee "d" is measured along the line 
(PT), as ahown in the following 
impoundment diagram, where the 
following apply: 

(1) T la Il point on the targe! that Is 
elosest to (Pl. 

(2) Il Is li point elasest to (T) on the 
top inside edg8 of the !nnermost d!ke. 

(3) 9 Is one ,of the following angles 
with the verUea), to aeeount for name 
tiit and potential preignition vapor 
formation: 

(i) An assurned angle of (9)=45°; or 
(ii) An angle deterrnined in 

aeeordanee with a mathematieal model 
that meets the eritaria of paragraph 
(e)(2) of this seetion, using the maximum 
wind speed that is exeeeded le8s than 5 
percent of the time based on reeorded 
data for the area. . 

(4) L I. one of the follOWing langtha to 
aecOlIDt for name height: . 

(i) An assurnad length of (L)=6(A/ 
U)()06, whera (A) is the horizontal area 
aeross the impounding space maasured 
at the loweat point along tha top inside 
edge of the dike: or 

{ii} A length determined in accordanee 
with a mathematlcal model that meeta 
the eriteria of paragraph (e)(Z) of this 
section, using appropriate parametera 
eOll8lstent with the time period that a 
target could bc Bubjected to exposW'8 
before harrn would result. 

IMPOUNDMENT PL.AH 

'MPOUN DMENT &- ;OPOGRAPHY 
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(5) PD Is a line of length (L) or leu. 
Iylng at angl€! 6 In the verlical piMe that 
interseets points (DJ and (T). 

(6) PT is a line lying in the "ertical 
plane of line (PD), that: 

(i) Is perpendieular to line (PD) when 
(PD) is les8 than {L); or 

(ii) Has an angulat elevation not 
above the horizontal at (P) when {PDl 
equals (L); 

(7) Pis the point where (PT) and (PD) 
interseet. . 

,. 

'" PIt CJ>E'I:r r to,,,, Il 
(IJ ;: 90· «) a.MOR.e: 
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(e) ExcJusion distance /ength. The 
length of an exclusion distance for each 
impounding space may not be leS8 than 
the distance "d" deterrnined In 
accomanee with one of the following: 

(1) dm (f)(A) 0'5, where 
Aatha largest horizontal area across 

the Impounding space measured at the 
lowest point along the top inside edge of 
the dike. 

{=values for targets preseribed in 
paragraph (d) of this seetion. 

(2) Deterrnine "d" from a 
mathematieal model for thermai 
radiation and other appropriate fire 
«:harlileteriaHes whieh IiIsaures that the 
.ineident thermai flux levels In paragraph 
(d) of this seetion are not exeeeded. The 
model must: 

(i) Use atmospherie eonditions whieh, 
if applicable, result in longer exclusion 
distanees than other atmospherie 
conditions oeeurrlng at least 95 percent 
of the time based on reeorded data for 
the site area; 

(li) Have been evaluated and verified 
by testing at a scale, considering sealing 
eHeets, appropriate for the range of 
applieation; 

(ill) Have baen submltted to the 
Dlreetor for approval, with supportive 
data as neeessary to demonstrate 
validity; and 

(iv) Have reeeived approval by the 
Direetor. 

(d) Liiniting va/ues for incident 
rodiant flU)( on offsite targets. The 
maximurn Incident radiant flux at an 
aHsUe target from burnlng of a total spill 
in an Impounding space must be IImlted 
to the distanees in paragraph (e) of this 
sectian using the following values of 
"(f)" or "Ineldent Flux": 

(1) outdoor ereu oeeupied by 2Q 
CIr _ ~ dtJtIng norma! 
UIlI9. such 86 beaches, play­
~ QtJ!dOOr theat"",. othor 
_tIOn area. or other pl...,.". 
ell public QBHmbly ........................ (3) 1,000 

(II) BUUdIngS that aN! ""ed for real­
--. CIr OCCUPIed by 20 or _ P6lf'8OM d\JrIng nOrrMI 
_ ....... _ ... _................................... (1.6) 4,000 

(3) I'Iuiklingll made 01 celluloslc 
!MIerlels CIr are noi IIr.. re.".. 
!Mt OI OO not Pfovlde du'alll. 
~ Irom th<im1al '8diatJoo 
lM1: (~ MIIW> Gltceptional value, 
CIr OOn1.Qin obi0Cls of excopfion. 
III value baoed on hIStooe 
~ desCrib<ld in Feder­
mi. State, OI Iocal registers; (ü) 
liIOntIIIn oxpIosIvo, flammable, 
OI tOJdC "",terial. in hazOldoua 
~ OI (10) CoukllfJGUll In 
~ lIaZard ~ expo6ed 10 
IIigIIIwGIa al therTnaI radlatJoo._ (US) 4,000 

(~) StJ\JcllnS that are In 1_ 
t.O(II lind provida dul'abIe ahield­
!ng Irom therTnaI r&<Jlabon that 
haYII the chatac1eriSt1c8 de­
lIICrib<td In SUbdiViaIOne (31(~ 
IIItou\Ih (3)(W) abOVG ._............... (I. I) 8,700 

(5) Public .treola, hlghways, and 
maiMI""" aI .. ilroada- ... _ ........ _ (1.1) 11.700 

(8) oth« ~es, of H elaN' 10 
(P), thOI ~right-of-way 
of the property. ;. (0.8) 10,000 

§193.2059 F1smmable VapOf-gSIII 
dl8penllon protection. 

(al Dispersion exclusion zone. Except 
as provided by paragraph (e) of this 
seetion, each LNG eontainer and LNG 
transfer system must have a dispersion 
exclusion zone with a boundary 
deseribed by the minimum dispersion 
distance computed in aceordanee with 
this' section. The following are 
prohibited in a dispersion exclusion 
zone uniess it is an LNG faeilily of the 
operator: 

(1) Dutdoor areas oecupied by 20 or 
more persons during normal use, such as . 
beaches. playgrounds, outdoor theaters. 
other reereaHon areas, or other places of 
public assembIy. 

(2) Buildings that are: 
(i) Used for residenees; 
(ii) Dceupied by 20 or more persons 

during normal use; 
(iü) Contaln explosive. flammable, or 

toxie materials in hazardous quantities; 
(iv) Havll exeeptional value or contain 

obJeets of exeeptional value based on 
historic uniqueness described in 
FederaI. State. or 10eaITegisters; or 

(v) Could result in additional hazard if 
exposed to a vapor-gas cloud, 

(b) Measuring dispersion distance. 
The dispersion distance is measured 
radially from the inside edge of an 
impounding system along the ground 
contour to the exclusion zone boundary. 

(e) Computing dispersion distance, A 
minimum disperslon distanee must be 
computed for the impounding system. If 
grading and drainage are used under 
§ 193.2149(b), operators must eomply 
with the requirements of this seetion by 
assurning the space needed for drainage 
and colleetion of spilled liquid is an 
Impoundlng system. Dispersion distanee 
must be determined in aeeordanee with 
the following dispersion parameters. 
using applicable paris of the 
mathemaHcal mod el in Appendlx B of 
the report, "Evaluation of LNG Vapor 
Control Methods," 1974, or a model for 
vapor dispersion which meets the 
requirements of subdivisions (ii) through 
(iv) in § 193.2057(e)(2): 

(1) Average gas eoneentration in 
air = 2,5 percent. 

(2) Dispersion condilions are a 

comblnetlon of those whieh result in 
longer predieted downwind dispersion 
distanees than other weather eondition" 
at1he site at least 90 percent of the time, 
based on U.S. Government weathet 
date, or as an' alternative where the 
mod el used gives longer diatanees at 
lower wihd speeds, Ca tegory F 
atmosphere, wind speed = 4.5 miles per 
bour, relatlve humidity equals 50.0 
percent, and atmospherle 
temp ~ures = 0.0 C. 

(3) l..,'lpel'8ion coordinatea y, z, and H, 
whe.re applicable, = O. 

(d) 'aporization design rale, In 
computing dispersion distanee under 
paragrapl;1 (e) of this seetion. the 
following appHes: 

(1) Vaporization results from the spill 
eauaed by an assumed rupture of a 
single transfer pipe (or multiple pipes 
that lack provisions to prevent paralleI 
Dow) whieh has the greatest overall 
Dow capacity, diseharging at maximum 
potenUal capaeity,.in aeeordanee with 
the following condiliona: 

(i) Theraie ofvi1pOrl2:llion is not kss 
lhün lhe sum of r.a5h \'Jporiz:ilion I1nJ 
vaporizalian frem boik:g by nl',ll 
lransfer frDr:1 conlusl stln:;ccs c:uri:Jg lhe 
ll[ile necess.]ry for slJi~l c,.'I"I·:iun. 
inslrul-:1c:l1 rcs~)onsc. [nd ,"\'~(l':~:llic 
shuldlJ\\'ll by Ll~e ~l"r~·,;('['c:< ;.:.U::!t)\\'Il 
splc:-;) but. nul kss t!::ln tU ,~.i~II:,:S 
p11.!5. in 1~1C G1S:: of i;';?8l:::CI:l"~ SI·stl:\lI:i 
for L.'\C 5tor2:.:e lac:ks \\~l!) siJc ~r 
botlo::1 per:el~ati·:':1s. t;lC tj",r. r:CCCSS:H\' 

for L'Lc liqu:d lel'c:l i!; the t"l'\.: ID reach' 
l~e Icvd of t!-:C' p~ncl',l'ic:l or 
cc;uiliki1:c \\'i~l 1:11: lifjl::d i::,?ounc!,:d 
:Jsst:cün& fatlt:rc of the i:1IclIlil: ShlJlufr 
\'ulve.. 

(ii) In determining variations in 
vaporizatlon raie due to surfaee eontaet, 
the time necessary to wet 100 percent of 
the Impounding floor area shall be 
detennined by equatlon C-9 in the 
report "Evaluation of LNG Vapor 
Control Methods," 1974, or an alternate 

. model whieh meeta the requirements of 
subdivisions {ii) through (iv) in 
§ 193,2057(e)(2). 
. (Iii) After spill flow is terminaled, the 
raie of vaporization Is vaporization of 
the ~emaining spillage, if any, from 
bOihng by heat transfer from eontaet 
s.urfaees that are reducing in area and 
lemperature as a funetion of time. 

(Iv) Vapor detenlion space is all space 
provided for liquid impoundment and 
vapor detention outside the eomponent 
se~ed, ~es~ the volume oeeupied by Ihe 
splIled hqUld at the time the vapor 
escapes the vapor detentlon space. 

(2) The boiling rate of LNG on whieh 
dispersion distanee is based is 
detennined using the weighted average 
value of the thermal properties of the 
contacl surfaces in the impounding 
space determined from eight 



~ertt8t1ve experimertmt mts on the 
materials Involved. Ir surraees are 
Insulated. the insulaUoll must ba 
deaigned. installed. and mailtlained iIO 
that It will relain ltD penorm.anee 
charaeteriaUca under spiU cooditiOM. 

(e) Planned vaporrontroJ. An LNG 
facility need not have a dispersion 
exclusion zone if the DirectOT finds that 
camplianee with paragraph (a) of this 
uction wouldbe impraetieal 'and the 
operator preparea and follows a plan for 
controlling LNG vspor that il! fm.md 
acceptable by the Director. The pIan 
mm inelude circwru:ltanoes under which 
LNG-vapor is coutroHOO to preclude the 
dispet'sloo of a f1ammable mixture from 
tlH! LNG facHity under all predictabla 
environmental conditioM that could 
adVilrsel)' affect central. The rellability 
of the ,method of contral must oo 
demonstrated by testing of experieooe 
with laNG spills. 

§ 193.2081 'Selsmle lnvestlgatlon and 
deslgn forcu. 

(a) Exeept for shop fabricated storage 
tanks of 70,000 gallona or less capacity 
mounled withln 2 feet of the ground. if 
an LNG faeility Is loeated at a site in 
Zane 0 or,1 of the "Seismie Risk Map of 
the United States."'UBC. each operator 
shall-determine. ,based on 8, study of 
faults. hydrologie regime. and soiI . 
eonditlons. whethei' a potential exlats at 
the site for aurface fauiting or soU 
Uquefaetion. 

(b) Subjeel to paragraph {C) of this 
seetion. LNG faellitisl! must be designed 
and built to withsland. without loss of 
alruetural or funenonai integIity, the 
following seilUllic design forees. aa 
applleable: 

(1) For LNG fadUties {other than shop 
labrieated storage tanks of 70.000 
gallons or les8 eapacity mounted within 
2 fe at of the ground} toealed at a sile in 
Puerto Rico in Zone 2. 3. or 4 of the 
"Seismie Risk Map of the United 
States." or at a sile delermlned under 
paragraph (OI) of this seetion 10 have a 
potential for surface faulting or soi! 
liquefaetlon. the foreas that eould 
reasonably ba expaelad to oecur at the 
foundation of tha facillty due to the most 
critical ground motion. molion 
amplificatlon. permanent differential 
ground displaeament. soilliquefaetion. 
and symmetric and aasymmetrie 
reaetlon foreas resulting from 
hymodynamic pressure and motlon of 
eontained liquid in interaetion with the. 
Caeility structure. 

(2) For all olher LNG faeHitles. the 
lotallateral foree set forth in UBe, 
Volume 1. oorrespondlng 10 the zone of 

the ''$Qismk: Rlsk Ma'p of the United 
States" in which the raeility islocated. 
and Il vertical {oree equal to the total . 
lateral forCe .. 

(el Each opemtor of an LNG faailit)' to 
whieh paragraph (b}{l) of thlo &action 
applles shall deterrnine the seismie 
desigr! forceson the basis of a detailed. 
geoteehnicat investigation and in 
aecordanee with pS1'I'Igraphs (d) and (e) 
of this seelion. The investigation must 
inelude each .of the following Hems that 
could reasonably be expecterl to affeet 
the site and be sufficient in SCOp8 to 
identify afI hazards that rollid 
reasonably be expected to afreet the 
facillty design: . . 

(1) Identifleation and evaluatioll of 
faults. Quaternary activity of those 
faults. teetonic struetures. statle and 
dynamie propertles of materlals 
underlying the liite. and. 8S appllcable. 
teetooie provinces within 100 miles of 
the site; 

(2) Identifieation and avaluatian of aU 
historieally reported earthquakes which I 
eould affeet the determinatian unoor this 
seetlon of the most criticaJ ground 
motion of differential wsplacement at 
the site when eorrelated with particul~u 
faults. teelonle struetures. and teetanie 
proviuees. as applieable; and 

(3) Identifleatlan and evaluaUon of the 
hymologie regime and the potential af 
liquefaetion-induced soi! failures. 

(d) The most critical ground motion 
must be deterrnined i.n accMdance with 
paragraph (e) of this seetion either: 

(1) Probabilistically. when the 
'availabla earthquske data are sufficienl 
10 show that the yearly probability of 
exeeedance of most critical ground 
moHOD is 10- 4 ol' less; or 

(2) Deterministica1ly. when the 
availahte earthquake data are 
insufficlent 10 provide prahahilistle 
estimates. with the objeetive of 
deterrnining a most critical ground 
motlon with a yearly p~obabi1ity of 
exceedance of 10- 4 or leSB. 

(e) The deterrninatlon of most critical 
ground motlon. considering loeal and 
regional seismological eondltions. must 
ba made by ustng the following: 

(1) A regionally approprlala 
atlenuation relationship. assurning that 
earthquakes oecur al a !ocalion on a 
fault. teetonie slructure. or teetonie 
provinee. as applicable. which would 
eause the most critical seismie 
movement at the site. except that where 

. epieenters of historleaBy reported 
earthquakes eannot be reasonably 
related. to known faults or leetonie 
struclures. but are reeognized as be1ng 
within a speeifie teetonie province 

whleh Iii with!n 100 mllefl of the site. 
aS81lIDC that those earthquakes oecur 
within their i'eopective provinees at a 
80urce doseat to the site. 

(2) A horizontal design respanse 
Bpeetrwn deterrnined from the mean 
pius one ~tandard deviation of Il uee­
field horizontal elastle response spectra 
whose speetrai amplitudes are 
conslstent with valuea expected for the 
most critical ground motion. 

(3) A vartieal design response 
spectrum that is either two-thirds of the 
amplitude of the horizonlal deBign 
respatlse speetrum at all frequencies or 
equal to the horizontal design respansa 
speetrum where the aite is loealed 
within 10 mUss of the earthquake 
8ource. 

(f) An L~~G stoi"2r. t~r.k or ii~: 
Im[1ounJil13 s)'sIC:i1 J;,~)' noi Le louted 
o I a 6 i t e w hu e i1 f1 h '; r. 5 I : ~ ;1\ jc, n U:1 rl ('J 

rJr,l~jrJph (el Gl I:~iö seC:I~I:l 5:10· .... :; I:;ill 
a:1Y of Ihc fo!lo, .... in;;: eo::c: 11:0" s c:< is I s 
uniess the Dlceelor f;rilnls Gil uppro' .. al, 
for Ihe site: 

(1) 1'l:c cs':r.l;Jled (~CS::;:1 !',c,iZOJ:lill 
<!(cckralion e:>'.cc~Js O"~6 JI t:-.(: I,::ok or 
J;~c foui1diJliO:l, 

(2) The 5[1'":::i':c loe;11 ?1:OIO,!lc and 
S~iSr.lic JJICl :)2SC is suii:cicn-I 10 predicl 
IUlure dii;c~l;,.ti,d sl:r;JCC c:"pl"ccr.:cnl 
bcncil:h Ihe t,:n~ Q!ld c:h, Me?, Dul 
di5pl~ccr.1cnl noi e,\cc~J:!l" 31) ir:c:1Cs 
cannol Ue ess\.:;cu wilh a hit;iJ Il!' .. el of 
confic!r.:lce. 

(3) Thc spcdic loeJJ Sl:Cl:rFjc u;1d 
scis:71ic dattl b2se is j~ot 5u:f;\~it·;,t to 
prediel [u:ure cl:fr'iC:lli"i SU!Llll! 

displuccJ:\I'nl bc:~r.Jlh t!IC 1,IJ1:, "Ilei dike 
area, und t~:c e5~1:;:JtcJ C!.::~~td~!:i\'c 
displucc:ncnt of il Q~J:r::·:1":Y [.11:): 

\";l~hin one m:lfO of l:lc lil~~l fO~;IUJliof1 
cxcceds CO inches, 

(4) The pOle"ti,,1 [or 50illir;I.!~r.l'clion 
cnr.nol bc ilCCC::-.~Olb:cd b:;'c!-:s:,;n ilnJ 
con51r\lClion i:: 2ccorlL,::::c \','::11 
par"g,J~h (b)(l) olthi" !'['c::i,,;:, 

(gJ 1'\11 eppIIG!ti1l11 rllr i'i';.':'u\';,1 of i\ 

s i t e un d e r r llt' ii~; i ;'Jt 1~) (ij f~ f \:~; ~~ ~l t.',: I; \ ~ n 
musI prLl\'icc iII !["lS1 li:t: {ulilll\'i::": ' 

(1) A dCI:lilcd a:li,lnis ,ind cVill:',Jiitlfl 
ollhe gI111loi;ic d:lJ SI;:S:I,;C 

charac:cri"tic~1 of Ille ~;ile 1:.I:;I'd (lII thr. 
geotechnicHI ifll""sli,;J ~!O:; pe:'::.:: :;;('J 

linder par<lsrnph (el ur I~,;S ~,ccli(1i1. I\';th 
emphiJsis on FrcJict:Oll of nCild:l'IJ' 
seismic response, 

(2) The dcs;gn plJ;;s l1:1L! slruclural 
anillysis IDi' tr.c 'J[',k~ i~s i:-:l~Od!ld:f1g 
system, and rebted [ou,,(!alio;lS, wilh () 
report demor.slr3.l:,:18 l};al the L!csii;n 
requlremenls ·011,'1:5 beeliorl üre 
salislieu, indudin:;; "r~\' lest resLilts or 
olher doCUmenlJliDr. ~S <lr'[,roprii'le, 



(3) A descrlpticn of Silf~l·y·rc\iltcd 
features oC the sile or dcs!;;~.s. in 
addilia:! 10 l~.üsc rcqu:rcd by this pilrl. if 
"prlicBb!~. lr.Jtweuld r:.iti~.1te tr.e 
potcntial dieets 0.1 a catdstrc';lhic spill 
(c.g .. rCll\clcl:css af la.o6'Jp~ie fCillures 
of the sile. addi:ional excl'.:sian 
dislanct!s. or rr.:J!lip!e b:l~r:ers far 
eO~12ining or ir.1pcundins L'\C). 

~) Bach (lootainer which does not 
ha"e a strueturally liquid-tight eover 
musthave suffleient freeboard with an 
approprlate eonfiguration to prevent the 
I!Iscape of liquid due to sloshing, wave 
~tion, and vertiealliquid displaeement 
gaUllad by seismie action. 

!I1~ . FIoodll'lg. 
(41) Bach operator shall determine the 

effeale of flooding on an LNG faeility 
site based on the WOfSt aeeurrenee in a 
l00-year period. The determination must 
take into aeeount: 

(1) Volume and velocity of the 
. floodwater; 

(2) Tsunamis (local, regional, and 
distant}; 

(3) Potential faUure of dams; 
(4) Preilietable land developments' 

which would aifeeHunoft seeumulalion 
of water; and . 

(5) Tldal action. • 
(b) The effeet of floodirlg deterrnined 

under parsSrl\ph (a) of this seetion must 
be rwcommodated by loeatlon or design 
and consiruclion, ss applicable, to 
ntll.llonably assure: 

(1) The stmetural or funelional 
tuteglity of LNG faeilities: and 

(2) Access from outside the LNG 
facility and movement of personnel and 
equipment about the LNG faeility site 
for the contrai of fire and other 
emergeOOitl8. 

§ 19UOt5 .~ eMmc~f'hj~ 
(a) Sell invetriigationll inclliding . 

borings and other appropriate teats must 
oo made at the site of eaeh LNG faeiiily 
to determine heaMg capacity, 
settlement charameristica, potential for 
oroolon, aru:! other sail charncteristiell 
applicable to the integrity of the faeility. 

rb) The naturally oecurring al' 
designed soH characteristics st eaeh 
!.NG iacllity slta must provide load 
baaring capacltles, uslng appropriate 
safety factofs, whlch can support the 
following loads without excessive 
lateral or vertical movement that causes 
a loss of the funetianal 01' stmetmal 
Integrity of the facility involved: 

(1) Statle laading caused by the 
faeility and its eontents and any 
hydrostatie tesUng of the facility; and 

(2) Dynamic laading caused by 
movement of contents of the facility 
durlng normal operation. including flow, 
sloshi.ng, and rollovar. 

119Uon w1nd f~i. 
(a) LNG f80iliUes must be designed to 

withstand without l08s of structural or 
functionalintegrity: 

(1) The direet effset of wind forees; 
(2) The pressure differential between 

the interior and exterior of a eonfining, 
. or partially confining, strueture; and 

. (Jj [.n the eilse of i.rnpoundi~g syslems 
for L'\C slarase lil:-.. ~5, il;l;J,lCl fUfCCS 

and po:cnti,!1 pcne~rJliüns by'wind 
bomc r:1i~$i1e5, 

(b) The wind forees at the Iocation of 
the speeifie faeility must be based on 
one of the following: 

(1) For shop fabrieated eontainers of 
LNG ~r other hazardoUB fluids WiL.':t 1.1 
cap~elty of n?t mare than 70,000 gallons, 
applie~ble wmd load data in ANS! A 
58.1,1972 edition. 

(2) For all other LNG facilities_ 

_. li) ;\r1-;SSl:I~"C,\ sust:1:r.cd \\:.:1J 

\'clucil)' of noI \ess thlLl:::2-J !:ldcs pcr 

hour, unloos lhc Oiieelof finds a 10\','I:r 
\'eloeil)' is j':slifi"u by acJcquillc 
surporlive elula: or 

(ii) The mosl critk;)\ ccmbi:'!n::O:l of 
wind vclocity ar.d ul:r'ltion. with rc~,,~cl 
10 Ihc effcel on the s:ruI.I\;rc, h':';il~;; il 

probilbililj' uf'CXC~CUi!fICr: in " ~!)·Y'·~;,r 
pel i~J of 0.5 pcr~en I Of ,,s s. j f il ·.JC'.i·: :lle 
winu dalil a;e ov,"il;dJl"! ;:nu Ihe 
probabi!islic mClhodo!ogy is .c!inble. 

§ 193.:2069 Other"vera weathor and 
natural com:Utiool&. 

(1.1) In addition to the requirementa of 
§ § 193.2061, 193.2063, 193.2065, and 
193.2067, eaeh operator shall deterrnine 
from historieal reeords and engineering 
studies the worst eHeet of other weather 
and natural eondilions whieh may 
predictably oeeur at an LNG facilily site. 

(b) The facility must be loeate" and 
designed so that such severe eonditions 
cannot masDnably be expeeted to result 
in an eDlal'8ency Inoiolvirm the factofs 

• Holed In I 193.2063(b). 

§ 193..2071 AdJact'lnllllctMtJn. 
(a) Each operator shaU deterrnina that 

preilent and reaaonably foraseeabla 
aetivities adjacent to an LNG faeilily 
slte that could adversely affecl the 
operatian of the LNG facility or the 
safety of persons oroffsite property, if 
damage to the facility oecurs. 

(b) An LNG facility must not be 
loealed where present or projeeterl 
offsite activilleJj would be reasonably 
expected to-

(1) Advermely sffec! the operatlon of 
any of its safety contraI systems; 

(2) Cause faHure of the faeility; or 
(3) Cause the faeility not to meel the 

requirements of this part. 

§ 193.2073 Separatlon of facllltlea. 

Each!.NG faeilily site must be large 
enough to provide for minimum .. 
separatlons between faeilities and 
between facilihes and the site boundary 
to--

(a) Permit movement of personne\, 
maintenanee equipment, and emergeney 
equipment around the faeility; and 

(b) Comply with distanees specified in 
Seetions 2-2.4 through 2-2.7 of NFPA 
59A. 

Sl.Ibpan C-Design 

§ 193..2101 . Scope. 

This subpart prescribes requirements 
for the seleetion and qualifiealion of 
materials for componenta, and for the 
design and inatallation or eonstrucHon 
of componenls and buildings, including 
separate requirements for impounding 
systems, LNG storage tanks, and 
transfer systems. 

MateriaIS 

§ 193.2103 General. 

Materials for all eomponents must 
be-

(a) Able to maintain their structural 
integrity under all design loadings, 
including applieable environmental 
design forees ilrlder SubpartB of this 
part: . 

(b) Physieally. ehemieally, and 
thermally eompatible within design 
limits with any fluid or other materials 
with whieh they are in eontael; and 

(e) Qualilled in aecordanee with the 
appUeable requirements of this subpart. 

§ 193.2105 Extrema temperalures; norma! 
operations. 

Eaeh operator shall-
(a) Deterrnine the range of 

temperatures to which componenta will 
be subjected during normal operations, 
including required tesUng, initial stanup, 
cooldown operations, and shutdown 
conrlitfons: and 

(b) Use component materials that 
meet the design slandards of this part 
for strength. ductility, and other 
properties Ihroughout the entire range of 
temperatures to whieh the companen! 
wUI bs subjaetad in norrnal operations. 



t1N.2107 EmilIMI tGlm~fiI, 
~i'I0iI contilUons. 

(a) Bach operalor shall deterrnine the 
l!ffects on eamponents not norrnally 
exposed to extreme cold (including a 
eomponent's foundation or support 
system) of con ta et by LNG or cold 
mfngeran! that couldresull from error. a 
spill. or other emergency deterrnined as 
mquired by this part. 

(b) Each operator shall deterrnlne the 
affeets on componenla (including their 
foundations or support systems) of the 
extreme heat which could result from an 
LNG or o~er hazardous fluid fire. 

(e) Where the exposure determlmid 
under paragraph (a) or (b) of this sectlon 
oould relmlt In a fallure that would 
worusn the emergency. the companen! 
or Us foundation or support syatem. as 
approprlate. must be: 

(1) Made of material or constructed to 
ba suitabIe for the extreme temperature 
to which it could be subjected; or 

(2) Proteeted by insultaHan or other 
means that will delay failure due to 
extreme temperature In order to allow 
adequate time tõ take emergeney 
msponl!lea. 

(d) lf a material that haalow 
mslstanee to flame temperatures Is used 
in any component containing a 
hazardous fluld. the material must be 
proteetad so that any heat resulting from 
Il controllable emergency does not cause 
the relaslle of fluld that would reault In 
an uneantrollable emergancy. 

1193.2109. In8ulsllon. 

Uuring normal operatlons. insulation 
materlals must-

(a) Mainiain insulating valuas; 
(b) Withaiand therrnal and 

mechanlcal design loads; and 
(c) Be cOvered with a material that Is 

ncmcombustible in the installed state. Is 
not subject to detrimental 
ultraviolet decay, and that 
esn withsland the forcesõf wind 
according to ANSI ASU and 
anticipated loading whleh eould oceur in 
li contrallable emergeney. 

§ 193.2111 Cold bcxl!l$, 

All cold boxes must be made of 
noncombusUble material and the 
insulatlon must be made of materials 
whlch are noneombustlbla In the 
iru,talled condlllon. 

§ 113.2113 Plplng. 
(a) Piplng made of ca st iron. malleable 

iron. or ductile iron may not be used to 
earry any cryogenic or hazardous fluids. 

(b) Piping materlals intended for 
normal use at temperatures below 
-28.9· C (-20· F) or for use under 
§ 193.2107(c)(1) must be qualified by 
testing in aceordance with ANSI D 31.3 
to camp ly with § 193.2103(b). 

§ 193.2115 Concrflte wbJe«:t to eryogenlc 
tempel'lllturell. 

Conerete intended for normal use at 
cryogenie temperatures or for use under 
§ 193.2107(e)(1) may not be used 
urues&-

(a) Materiais, measurements. mixing. 
plaeins. prestresslng. and postatresslng 
aC conerete meets generally accepted 
anginearlng practlees; 

(b) Metallie reinforclng, prestresslng 
wlre. structural and nonstruetural 
members used in eonerete are . 
aeeeptable in the installed eonditlon for 
the temperalure and stress levela 
eneountered at design loading 
condiUons; and 

(e) Tests for the eompressive strength. 
the eoeffieient of eontraetlon, an 
aceeptable thermai gradient. and. ir 
appllcable. aeeeptable surface laadlng. 
10 prevent detrimental spalling are 

.performed on the.eonerete at the lowest 
temperature for whieh the conerete is 
designed or similar test data on these 
propertiea are available. . 

1193.2111 Combustlble materlalll. 
Combustlble materlals are not 

permltted for the eonstruetion of 
bulldlngs, plant equipment. and the 
foundatlons and supparts of bulldings 
and plant equipment in areas where 
Ignitlon of the material would worsen an 
emergency. However. limited 
combusUble material s may be used 
when the use of noneombustible 
materials is impracHca!. 

§ 193.211!i Recorda 
Each opera tor shall keep arecord of . 

all materlals for companenis. buildlngs. 
foundatlons. and support systelllS. as 
neeessary to verify that material 
properties meet the requirements of this 
part. These records must be maintained 
for the life of the item coneemed. 

Design of Companents and Buildinga 

§ 193.2121 Genoral. 
Camponents. including their 

foundatlons and support systems. must 
be deslgned. fabrieated. and installed to 
wlthstand, without los8 of funetional or 
structural integrily. predietable laadinga 
not inch~ding environmental design 
forces under Subpart B of this part 
urueSlI applieable under that subpal't. 

§ 193.2123 ValvH. 
(a) Each valve, including conhool 

valve s and reHef valves. must be 
designed. manufactured. and tested to 
comply with ANSI 831.3 or ANSID31.S 
or ANSI 831.8 or API Standard 60. If 
design eonditions fall with in their scope. 
. (b) Extended bonnet valves must be 
used for service temperatures below 
-45.S· C (-50· F). 

(e) Valves used for cryogenie liquid 
service must be designed to operate in 
the postUon in whieh they are installed. 

(d) Powered locnl ond rr.lllOle 
o;Jr.riJtion 1;)II:;ll.'e jlrll'. i(;f,J ['-'1 \·,I!I·r3 
inlended fur I!."i! d~Hi!I.':11 <:(}:I'!(}i~I::,Jt! 
e J1)l'lt~ t': I ey l:) iil W~I I; 1 li L: (' d! i ;·1 e:;! lu r 
L"<Cf's:;I\'I'iy l::nc·Cf"I"I'llli;' .. ~ to eTcr,lle 
manliilily l:l!: ill~ ~uch ü;) (:l1)cr~:e;.c.y. 

(e) Valves must be designed and 
Installed so that an exeesslve loa d on 
the piping systElm cloes not render the 
valve inoperable. 

§ 193.2125 Automllltlc shutoff valve-. 

Each automatle ohutoff valve or 
combinalian ofvalves must-

(a) Have a faH-safe design; 
(b) Operate to stop fluid flow which 

would endanger the operatlonaI 
integrity of plant equipment; and 

(e) Close at a rate to avoid fluid 
hammer which would endanger the 
operating integrity.gf a component. 

§ 193.2121 Plpll1g. 
(a) Plplng must be deslgned. 

manufaetured. and teated 10 eomply 
with ANSI B 31.3. 

(b) All eryogenie andhazardous fluid 
piping must have eonneelions to 
faeilitate blowdown and purge as 
required by this part. 
. (e) Eaeh cryogenie or hazardous fluid 
piping system that is aboveground must 
be identified by color eoding, painting. 
or labeling. . 

(d) Searnless pipe or pipe with a 
longitudinal joint efficienly of 1.0 
determined in aceordance with ANSI 
831.3. or pipe with a design pressure 
les8 than two-thirds of the mill-proof 
test pressure or subsequent shop orTield 
hydrostatie test pressure must ba used 
for proe:ss and transfer piping handling 
cryogerue or other hazardous fluids with 
a service temperature below -22· F 
(-30· C). 

(e) For longitudinal or spirai weld 
piping handling LNG or cryogenle fluids. 
the heat affeeted zane musi eomply with 
§ 323.2.2 of ANSI B31.3. 

(f) Threaded piping used in hazardous 
fluid service must be at least Schedule 
80. 

§ 193_2129 Plplng sÜllctlmenReaM 
IIUpport& 

Piping attaehments and supports for 
LNG or refrigerant piping must be 



_Ip. to j:)NIveni e,,001l1l1v6 heat 
transfer whlch can retlUIt in either 
wüntentlonal restraint of piping eauaed 
by loo fonnations or the embritUement 
of supportlng atee1. 

!J 193.2131 Bulldll'lg de8lgn. 

(a) Bach building or at.ructural 
eDelosure in whleh potentially 
huarooui quanUUes of flammable 
materialIIare hanclled must be designed 
and construeled to minimize fus 
hazaoos. 

(b) Buildings or struetural enelosttres 
in whlch hazardous oreryogenie fluids 
are handled shall be of Iight-weight. 
noncombusUble eonstruetion with 
nonload-bearings wall/l. 

(e) Il l'OOmll containing such fluida are 
loeated within or attachad to buIldinga 
in whieh such fluide are not handled. 
Le .. control raame, shop~, etc., the 
oommon walls sha1l be Ilmited to not 
more than two in number. ahaH be 

·delllgned to withstand a static pressure 
oht 11:I8I&t 4800 Pa (100 psf). have no 
doora Of other~ommunieating openings, 
and shaUhave a flre r~sistance rating of 
at lesst '1 hour. 

f 1N.2133 hlldlnf§~ Vlmillotlon. 

(a) Eaeh huilding.in whleh potentially 
hazardoo8 quantities of flammable 
fluida.areharulled must be ventilsted to 
mirlimize 1he possibillty. du ring nprmal 
operatlon, 'of hazardous aceurnulation of 
a Hammable gas and air mi"ture. 
bm:ardousproducts of eombustion, and 
other hazardeuo vapOTS in endosed 
proosss aMas by one of the following 
maalUl: 

(1) A continuously operating 
mechan.lcal ventilation system: 

(2) A combination gravity ventUatien 
system and normally off mechanieal 
vantilotion system which is aetivated by 
muitable flarnmable gas deteclors at a 
conoontration not exeeeding 25 percen! 
of the lower flammable limU of the gas; 

(3) a.dual rate mechanieal ventUa tion 
system with the high rate aeUvated by 
Buitable flammable gas detectors at a 
ooncentration not exceeding 25 percent 
oftha lower flrunmable limit of the gas: 
or 

{4) A gravity ventilatian system 
compesed of a combination of wall 
openlngs. roof ventilators, and, if there 
are basements or depressed floor levels, 
il supplemental mechanical ventilatian 
lBystem. 

(b) The ventllation raIe must be al 
least i cubie foot per minute of air per 

, square foot of noor area. lf vapors 
baavier than air ean be present. the 
'VeDtilaUon must be proportioned. 
acoording to the area of aaeh level. 

f 193.2135 Exp8n8loo OI' contractJon.. 
Eaeh operator shall consider the 

amoun! of eontraction and expansion of 
eaeh componenl during opera ting and 
environmental thermai cyeling and 
8hall- ' 

, (a) Provide eomponants that operata 
without detrimental slreaa or reatriction 
of movement, within flach component 
and between components, eaused by 
contraetlon and expansion: and 

(b) Prevent ice buildup from 
detrimentally restrieting the movement 
of eomponents eaused by eontraction 
and expansion. 

§ 193.2131 .From he8vt'J. 

(a) Each operator shall­
(ilDstermine whieh componenls and 

their foundatlons eould be andangered 
by frost heave from ambient 
temperaturesor operating temperatures 
of the component: and 

(2) Provide protection against frost· 
heave whlch mlght impair their 
slructurel integrityo 

(b) For aaeh eomponant and 
foundation determinad under paragraph 
(a) of this seetion, instrumentatlon must 
be installed to warn of potential 
strueturallmpalrment due to frost heava. 
uniess the operator [neiudes in the 
maintenanee proeedurea required by 
this part, a method and schedule of 
inspection that will deteet ehanges in 
the elevallon. 

§ 193.2139 .k:$ and snow. 
(a) Components must be designed to 

support the weight of ice and snow 
whieh eould normally collect or form on 
them. . 

(b) Eaeh operator ahall provide 
protection for camponents from falling 
iee or snow which may securnulate on 
struetures. 

(e) Valvas and moving components 
must not beeome inoperative due to ice 
formation on the component. 

§ 193.2141 Electrlealsystema. 
(a) Eaeh operator shall seleet and 

install eleetrieal equipment and wiring 
for eomponenla in aeeordanee with , 
NFPA-70 and. where applicabIe Sectian 
7-62 of t-.'FPA-59A. 

(b) Eleetrieal grounding and bonding 
must be in aecordance with Sectian 7-
7.1.1 of NFPA-59A. 

(e) Proteetive measures for stray or 
Impressed eurrents must be provided in 
Dccoroaoce with Seetion 7-7.3 of NFPA-
59A. 

§ 11:13.2143 Ughtnlng. 
Each operator shall install proper 

grounds as necessary to minimize the 
hazard to plant personnel and 
camponents, ineluding all electrical 
clrcuits, as aresult of lightning. 

. I 

§ 193..2145 1Bo1lef1B and preuuft'J WS8GIa. 
Boilers must be designed and 

fabrieated.in aeeordance with Section I 
01' Seetion IV of the ASME Boiler and 
Pressure VesseJ Code. Other pressure 
vessels subjeet to that Code must be 
designed and fabricated in aeeordanee 
with Oivision 1 or Oivision 2 of Section 
vm. 
§ 193..2147 Combustion eflglMl'IlIlnd 
t&wbII'IIIUII. 

Comhustion engines and gas turbines 
must bc installed in accordanee with 
NFPA-37. 

Impoundment Desip and Capaclty 

§ 19:U149 ' Impoundmlmt rtHjl.llred.. 

(a) An impounding system must ba 
provided for alorage tanks to eontain a 
potential spill of LNG orother 
hazardous liquid. 

(b) Gradingor drainage of an 
impoundingsystem musi be provlded to 
ensura that· accidental spills or leaks 
from the following componenta and 
areaB do not endanger components or 
adjolnjng property or enter navlgabJe 
waterways: 

(1) Liquefaetion and other proeess 
equipment; 

(2) Vaporizers; 
(3) Transfer systems: 
(4)j'arking areas for tank cars or tank 

trueks: and 
(5) Areas for loading, unloadlng. or 

storing portable containere and dewar 
vesseis. 

(e) Impounding systems for LNG must 
be designed and construcled in 
aeeordanee with this subpart. 
Impounding systems intended for 
eontainment of hazardous liquida other 
than LNG must meet the requirements of 
NFPA-30. 

§ 193..2151 General deslgn characRflIrlstk:s. 
(a) An impounding system must have 

6.11 eonfiguration or design which, to the 
maximüm extent passible. wiJl preven! 
liquid from escaping impoundment by 
leakage, splaah from collapse of a 
strueture or part thereof. momentum and 
low surfaee frietion, foaming. fnilure of 
pressunzed piping, and aecidental 
purnping. 

(b) The basie form of an impounding 
system may be exeavation. a natural 
geological formation. manufaetured 
diking, such as berms or walls, or any 
eombination thereor. 

'193.2153 Clanee of Impoundlng 
systema. 

(0) For the purpose of this part, 
impounding systems are classified as 
Collowa: 

e/OSB 1. A system whicb surrounds Ihe 
component served with the inner 8urfaee of 



Chfll dlke cORalnloled aSlllnst or withln 24 
Inches aC the componenl sarved. 

e/ass 2. A system which surrounds the 
«:omponen! or area served with the dike 
Jocslad a dialance away from the componant 
or IIt the periphery ·of Ihe area. 

elas83. A system which conducta s spill 
by dikea and noore 10 li remote impoundlng 
space whlch does noi surraund the 
camponant or area served. 

(b) In the case of an Impoundlng 
system consisting of a combinatian of 
clssses. requlrements of this part 
regardlng a slngle dass apply aecordlng 
to the percentage of Impoundment 
provided by each class. 

§ 193,,2155 SiNctural fil'lqulrementa. 
(a) Subject to paragraph (b) of this 

sectian. the structural parts of an 
impounding system must be designed 
and constructed to pr event impairment 
of the system's performance reliability 
and structuralintegrity as Il result of the 
following: . 

(1) The imposed loadlng from-
(i) Full hydroatatic head of lmpounded . 

LNG: . 
(Ii) Hydrodynamic action. including . 

the effectof any material inieeted into 
.the system for spill contrai: 

(üi) The Impingement of the trajeetory 
of an LNG jet diseharged at any 
pradictable angle; and 

(iv) AnHeipated hydratille forees from 
a credible opening in the component 01' 
Hem served, assurning that the dlseharge 
prasgure aquala deslgn pressure. 

(2) The arosiva action from a spill, 
including jettlng of spilllng LNG, and 
any ather antieipated erosive action 
including suriaca water runoff, ice 
formation, dlalodgement of ice 
formation. and Bnow removal. 

(3) The effeet of the temperature. any 
thermai gradiant, and any other 
antlcipaled degradation resulling from 
audden or loealiied contaet with LNG, 

(4) Exposure to fire from impounded 
LNG Dr from sourees other than 
impounded LNG. 

. (5) If applleable, the potentlal impact 
and loadlng on the dlke due I~ . 

(i) Callapae of the component OI' item 
aerved OI' adjaeent componants; and 

(ii) il the LNG facility adjolns the 
rlght-of·way of any highway OI' railroad, 
ealUalon by OI' exploslon of atrain, tank 
car, or tank truek that eould raasonably 
be expected to eause the most severe 
loadlng. . 

(b) For spills from LNG alorage lanka 
with Clas8 2 OI' 3 Impounding systems, 
imposed loadlng and surging flow 
charaetaTlstiea must be based on a 
c:redible relesse of the tank contents, 

(e) If an LNG storage tank Is Ioeated 
with!n a horlzontal dlstanee of 6,100 m. 
(20,000 it.) from the nearest point of the 

nl!lBl'est runway urvlnglarge aireraf! aili 
daflnad in 14 cm Part 1.1, a Class 1 
impoundlng system must be !.ised which 
is deslgned to withsland eoUision by, OI' 

explosion of, the heavlest airerafl which 
can taka off OI' land at the airport. 

§ 193.2157 Coatlngfillllnd C:Qverlngs. 
InsuIalion, sealanis, or other coatinga 

and coverlngs whieh are part of an 
impounding system-

(a) Must be noneombusUble in an 
installed condlUon when exposed to an 
LNG fire resulUng from a spill that 
eovars the floor of the impoundlng 
space; 

(b) Must withstand exposure to fire 
from sources determined as required by 
this part. other than impounded LNG, for 
a perlod of time unti! fire proteetive or 
fire extinguishing action is taken; and 

(e) When used for the purpose of 
malntainlng the funetional inlegrity of 
an impoundlng system, must be eapable 
of wlthstandlng sudden exp08ure to 
LNG without loss of such integrily. 

§ 193.2159 floorlll. 
FIaars of Class 2 and Class 3 

.lmpounding systems must, to the extent 
feasible-

(a) Slope away from the component OI' 

item impounded and to a surnp basln . 
installed under § 193.2171; 

(b) Slope awayfrom the nearest 
adjaeent eomponant: 

(e) Drain surfaee waters from the f100r 
at rates based on a storm of 10-year 
frequency and l-hour duration and other 
natural water sourees; and 

(d) Be designed to minimize the 
wetted floor area. 

t 193.2161 Dlkes, general, 
(a) PenetraUons In dikes to 

nccommodate piplng OI' any other 
purpose are prohibited. 

(b) An outer wall of a componen! 
served by an impounding system may 
not ba used as a dike exeept for a 
concrete wall deslgned to eomply with 
the requirements of § 193.2155(e} OI' 

equivalent design impaet laading. 

. § 193.2163 Vapor barnera. 
If vapor barners are Install ed in 

meeting the requlrements of § 193.2059, 
they must be deslgned and eonstrueted 
to detain LNG vapor. 

1193.2165 Dlk. dimensionL 
In addllion to dike dimenaions needed 

to eomply with other requirements of 
this subpart. to mlnimize the possibility 
that a trajeetory of aeeidentally 
discharRed liquid would pass over the 
top of a dike, the horizon­
tal distance from the inner 

--Wall of the component or vessel served 
to the closest inside edge of the top of 
the dike must at lea st equal the verlical 

distRllee from the l11ilxil1111111 

liquid level in the component 
or vessel to the inside edge 
of the top of the dike. 

§ 193.2167 COVIII"'~ 8Yllltemlll. 

(a) A covered impoundlng system ia 
prohlbited uniess it is-

(1) Sealed from the almoaphere and 
filled with an inert gas; or 

(2) Permanently interconneeted with 
the vapor space of the companen! 
sarved. 

(b) Flammable noomelallie 
membranous eovering is prohibited In Il 
covered system. 

(e) For systems to whieh paragraph 
(a)(1) of this seetion applies, 
instrumentalion and controis must be 
provided to-

(1) Mainiain pressurea at a safe level; 
and 

(2) Monilor gaa eoneentraliona in 
aeeordanee with § 193.2169. 

(d) Dikes must have adequate 
strueturalstrength to assure that they 
can withsland Impaet from a eollapaed 
cover and all anticipated eonditions 
whieh eould eause a failure of the 
impounding space eover. 

1193.2169 Gas laak aateetlon. 
AppropTlate areas within an 

impounding system where eolleetion or 
passage of LNG or LNG vapor eould be 
expeeted must be equipped with sensing 
and warning deviees to monitor 
eontinuously for the presenee of LNG Of 

LNG vapor and to warn before LNG gaa 
coneenlration levels exeeed 25 pereenl 
of the lower flaromable limit. 

§ 193.2171 Sump baslne. 
Except for Class 11mpounding 

systems, a sump basin must be loeated 
in eaeh impounding system for 
eolleelion of wa ler. . 

§ 193.2173 Water remova'. 

(a) Exeept for Clas9 1 systems, 
impounding systems must have sump 
purnps and piping mnning over the dike 
to remave water eoIleeting in the sump 
bssln. 

(b) The waler remova) system must 
have adequate eapaeity to remave walflll' 
at rates whieh equal the maximum 
pradietable eolleetion rate from II. slorm 
of 10-year frequeney and 1-hour 
duration, and other natural ca us es. 

(e) Sump purnps for water removal 
must-

(1) Be operated as neeessary to keel' 
the impounding space as d.ry as 
praetieal: and 

(2) li sump pumps are deslgned for 
automatie operation, have redundan! 
sutomat.ic shutdown controIs to preveol 
operatian when LNG is present. 



11IU11S SNlrod Imp@uftcllMfri. 

When an Inlpoundin!'l syslem SP'!"\'CS 

more l!lan one L"-:G sloro8c t;.1r.k. 0 

mcans must be provloed 10 prc\'enllow 
Icmpcralure Dr firc reSUlli:18 from 
leakage fr0m ony one of Ihe storJse 
l::lllk3 sen'ed e<JusirlS an)' olher storilze 
lank 10 leaL The nCJns musi not result 
in a \'apar dispersicn distance whicn 

,exceeds Ihe cxclusion zane requircJ by 
§ 193.'::059. 

t 1tU17t Impounc:lment eapaelty; 
genmaL 

In addition to capaclUes otherwise 
requlred by this subpart, an Impounding 
lI)'atem must have suffielent volumetrie 
capecity to provide for-

(a) Dlsplacement by the component, 
tank car, tanI< truck, container, or dewar 
veoaetaerved; and 

(b) Where applicable, displacement 
whlch could oeeur when a higher 
denalty substanee than the liquid to be 
impounded enters the system, 
eonllllderlng all relevant maans of 
IU'.U1'1ng capaelty. 

t 103.218' Impoundment eeplllelty, LNG 
IIriCmIge tanke. 

(a) Except as provlded In paragraph 
tb) of this seetion, eaeh Impounding 
system aamng an LNG storage tank 
must haV8 a mlnlmum volumetrie llquid 
impoundment capaeity as follows: 

______ C1u111 ............... 'HO percent. 
0- 2 and 3 150 percent. 

MCmI hIn 1 _.-.,._. CIaaSee 2 and II 100 percent of 
ell lanka of 
150 PerCenI of 
largeeI tani<, 
~ht 
grealM. 

(b) Forpurposes of this saetion, a 
covered lmpounding system serving Il 
etngle LNG storage lank may have a 
capaclty of 110 percent of the LNG 
tank's maxlmum liquid eapaeity ir it is 
covered by a roof that is separate and 
indepandent from the LNG storage tenk. 

f 193.2183 Impoundment capaclty; 
equlpment and transfer systems. 
, Il an lmpounding system serves a 

. componant under § 193.2149(b) (1)-(3), It 
must have a minimum volumelrie Iiquid 
lmpoundment eapacity equal to the sum 
of-

(a) One·hundred percent of the 
volurne of liquld that eould be conlained 
in the component and, where applicable, 
tank Clll.' or lank trock served; and 

(b) The maximum volume of liquld 
whlch could diseharge into the 
lmpounding space from any single 

faUure of equlpment or plping during tha 
time pariad neeessary for spili deteetlon. 
instrument response, and sequeneed 
ehutdown by the automatle shutdown 
system undar 1193.2439. 

§ 193.2185 Impaundment eapsc\ty; 
, parklng areaIII, portablG eontalners. 

Eaeh impounding system servlns an 
area Iisled under § 193.2149(b) (4) or (5) . 
must have a mlnimum volumetrie liquid 
lmpoundment eapacity which eomplies 
with the requirements of § 193.2181, 
assuming eaeh lank ear, tank truek. 
portable eontalner, or dewar vessel to 
ba a storaga tank. 

LNG Storaga Tanks 

§ 193.2187 General. 
(0) LNG storage tanks must comply 

with the requirements of this subpart 
and tha other applicable requirements of 
this part. 

(b) A flammable nonmataUle 
membrana Iiner may not be used as an 
Innar container in a storaga tank. 

• 193.2189 Laadlng foreee. 
Eaeh part of an LNG storage tank 

must ba designad to withstand without 
loss of funetlanai or structurallntegrity 
any predietable eombinatlon of forees 
whieh would result in the highest stress 
to the part, ineludlng the following: 

(a) internai design pressura 
determinad under § 193.2197. 

(b) External design pressure 
determinad under § 193.2199. 

(e) Weight of the strueture. 
(d) Weight of liquid to be stored, 

exeept that in no ease will the density 
assurned be le ss than 29.3 pounds per 
eubie foot (470 kilograms per eubie 
meter). 

(e) Loads due to testing required by 
§ 193.2327. 

(f) Nonuniform reaetion forees on the 
foundation due to predictable settUng 
and other movement. 

(g) Superimposed forces from plping, 
stairways, and other eonnected 
appurtenanees. 

(h) Predictable snow and ice loads. 
(i) The loading of internai insulalion 

on tha Inner eontainer and outer shell 
due to compaction and movement of the 
container and ahell over the design life 
of the insulation. 

(j) In the case of vacuum insuIation, 
the forees due to the vaeuum. 

(k) ~ the ease of Il positive pressure 
purge, the forees due to the maximum 
positive pressure of the purge gas. 

§ 193.2191 Slratlflcatlon. 
LNG slorage lanks with a eapaeity of 

5,000 barrels or more must be equipped 
with means to miligate a potential for 
rollover and overpressure such as: 

(a) SeleeUve filling at the top and 
bottom of tha lank: . 

(b) elteulatlng llquld from tha bottom 
to the top of the sall'le lank: or 

(e) Transferrfng Iiquid selectively from 
the boltom of the tank to the bottom or 
top of any adjacenl slorage tanI<. 

§ 193.2193 Movement and .treu. 
(a) Eaeh operator sh all deterrillne for 

normal operations of eaeh LNG storage 
lank-

(1) The amount and pattem of 
predietable movement of eomponentB, 
including transfer piping, and the 
foundation, which eould resuli from 
thermai cyeling, loading forees, and 
amblen! air changes; and 

(2) For a storage tank with an inner 
container, the predletable movement of 
the inner eontainer and the outer ahell in 
relatian 10 eaeh other. 

(b) Storage tanks must be designed to 
provide adequate allowanee for stress 
due to movement deterrnined under 
paragraph (a) of this sectian, including 
provisions that-

(1) Sackful d,oes not eausc exeessive 
stresses on the lank structure due to 
expansion of tha Btoraga lank during 
warmup; 

(2) Insulatlon does not settle 10 a 
damaging degree or unsafa condition 
during tharmal cyeling; and 

(3) Expansion bends and other 
expansion or eontraetlon deviees Ilre 
adequale to prevent exeesslve stress on 
tank penetrations, espeeially during 
caoldown from ambient temperature!l. . 

§193.2195 Penatratlone. 

(a) All penetratlons In an LNGstorage 
tank must be designed in aeeOl:dance 
with' API 620, ineluding Appendix Q. 

(b) The loadlngs on all penetrations ' 
must be determined by an analysis of all 
contributing forees, Includlng those from 
tank tharmal movements, connecting 
piping thermaI movements, hydraulic 
forees, applicable wind and earthquake 
forces, and the forees resulting from 
Beltlement or movement of the tank 
foundation or pipe supports. 

(e) All penetrations in an LNG storage 
tank below the design liquld level must 
be fiUed with an internai shutoff valve 
which is designed and installed so that 
any failure of the nozzle penetrating the 
lank will be autside the ta~ .. 

(d) The requirements of paragraphs (a) 
and (e) of this seetion do not apply to 
shop fabrlealed tanks of 70,000 gallona 
Of les8 capacity. All penetrallons in such 
tanks must be deslgned and installed in 
aeeordanee with the applicable 
provisions of Sectian VIlI, Divlsion 1 of 
the ASME BaUer and Pressure Vessel 
Code. 



11N.J1t7 Intm'lll delll1tlln prepure. 
(1lI) !ach operator IiIhellsl3lablish the 

Intemaldealgn pressure at the top of 
• ach LNG starage !snk, Ineluding Il 
suitabls margin abova the maxlmum 
!!lllowableworking presaure. 

(b) Tha !nlemal design pressure of a 
starage tank may not be lower than the 
hlghest pressure in the vapor space 
msulUng from eaeh of the following 
events or combinaHon thereof that 
predietably might oecur, gl ving 
consideraUon to vapor handling 
equipment. relief deviees in aeeordanee 
with i 193.2429, and any other mitigating 
maasures: . 
. (1) FilIing the tank with LNG induding 
eileets of increaaed vaponzation rate 
«ius to superheat and sensible heat of 
the added liquid; 

(2) RoUover. 
(3) Fall in barometne pressure, using 

the worst eomblnation of amount of fall 
and rate of Call whieh might predietably 
aocur; 

(4) Loss of elfeetiva insulaUon that 
may result from an adjaeent fire, leak of 
liquld Into the Interlank space, or olher 
predietable accident; and 

(5) Flash vaporization resulting from 
pump reoireulation. 

§ 193.21" Extemal deslgn prouuro. , 
(a) Bach operator shall eatablish the 

extemal design pressurB at the top of 
each LNG storage tank, Including a 
auitable margin below the minimum 
allowable working pressure. 

(b) The external design pressure may 
not ba higher than the lowest vapor 
pressure In the vapor sp{lee resulting 
from each of the follOWing events or 
combinations thereof that predietably 
might oeeur. giving eonsideration to gas 
makeup systems. vaeuum reHef deviees 
In aecordance with § 193.2429, and any 
other mitlgatlng measures. 

(1) Withdrawing liquid from the tank; 
(2) Withdrawing gas from the tank; 
(3) Adding subcooled LNG to thetank; 

and 
(4) Rise in barometrie pressure. based 

on the wors! eombination of amount of 
risa and raie of riae whieh pradietably 
might oecui'. 

§ 193.2201 Intemlll tempenllturlll. 
. The Iiquld eontainer of eaeh LNG 
storage lank and alllank parts used in 
cantaet with LNG 01' its cold vapor sh all 
ba deslgned for the lowest bulk liquid 
temperature whieh ean be altained in 
the LNG storage tank. 

o 193.2203 foundation. 
(a) Eaeh LNG storage tank must hava 

a atable foundation designed in 
seeardanea with generally accepted 
IItructural engineering praetiees. 

(b) Each foundation must support 
deslgn loading forees without 
detrimental settllng that eould impall' 
the struetural integrity of the tank . 

1.193.2205 Frost heIlV4t. 

If the protection provided ror LNG 
slorage tanI< foundations from frost 
heave under § 193.2137(a) inc1udes 
heatlng the foundation area-

(a) Art Instrumentalion and alarm' 
system must be provided to wam of 
malfunetion of the heating system: and 

(b) A means to eorreet the 
malfunetion must be provided. 

§ 193.2207 I"suletlon. 

(a) Insulalion on the outside of the 
outer shell of an LNG storage tank may 
not.be used 10 maintain stored LNG at 
an operating temperature during normal 
operation. 

(b) lnaulation between an inner 
eonlainer and'the outer sh ell of an LNG 
storage tank must-

(1) Be eompatlble with the contained 
liquid and its vapor: 

(2)ln Its installed eondilion, be 
noneombustible: and 

(3) Not signifieantly lose insulating 
properUes by melting, settling, or olher 
means due to a fira resuhing from a spill 
that covers the floor of the impounding 
space around the tank. ' 

§ 193.2209 InstnJm.ntatJ~n for lNG 
slorlage tanka. 

(a) Eaeh LNG storage tank having a 
eapacity over 70.000 gallons must be 
equipped with a sufficient number of 
sensing deviees and personnel warning 
deviees, as preseribed, whieh operate 
eontinuously while the tank is in 
operation to assure that each of the 
following eonditlons is not a potenliaI 
hazard to the stmetural inlegrily or 
safety of the tank: 

Cooditlon 

(1) Amount of ~ in 
Iha tani!. 

(2) Vapo< ",,&aSUr. 
' .... u.n the lank. 

(3) T GmpfIfatvr .. al 
repr8MnlatNe 
CntICal potilili 1ft Iha 
foundation. 

(4) TGmpflfatvra of 
coniained Uquid al 
vanous vertJcal 
int"",.I .. 

(5) AbOOrmaI 
lemperotvre In tank 
8tructure. 

(8) ExceSSMl ''''''liva 
movement of inner 
contal"." and out ... 
l!h&II. 

l~tIon 

Aedundant IIquid 19VeI gage. and 
l8CCIfdenl with high level aJarms, 
and a mlnimuf11 of one iodepe_ 
hig/119ve1 .Iarm. 

Aedundant ga"". and raco<der'J lViIh 
high and low presaure .Iamm. 

T GmpfIfaluro indIcating lind ,8COIdIng 
_wlln.~ 

~loca1ed81 
ropreS<l11tatNe critical po!11l$ with 
raco<ders. 

LJnear and ,otationaJ movement 
iodlC8torw Iocated OOtwee" .. _ 
co"ta",,,, and out'" shell mth 
NCOfdGr .. 

(b) LNGstorage tanks \vith a eapacity 
of 70,000 gallons or less must be 
equipped with the following: 

(1) LNG liquid trycocks, when 
attended during the filllng operatlon. 

(2) Pressura gages and ('ecorders with 
high pressure alarm, 

(3) DifferentlaI pressure liquid level 
gage. 
, (e) Eaeh storaga tank must be 
designed as approprlale to provide for 
complianee with the inspecHon 
requirements of this part. 

i 193.2211 Metslstaraga tank8. 
(a) Metal storage tanks with Intemal 

design pressures of not mare than 15 
pslg must be designed and construeled 
In aecordariee with API Standard 620 
and, where applicable. Appendix Q of 
that standard; 

(b) Metal storage tanks with internai 
design pressurea above 15 psig must bc 
designed in aeeordance with the 
applicable division of Section VIII of the 
ASME Boller and Pressure Vessel Code. 

§ 193.2213 Conerilile flitorage trmkf>. 
Conerete storage tanks musi be 

designed and eonstrueled in aeeordanee 
with Seetion 4-3 of NFPA-59A. 

§ 193.2215 "(hermsl barrlenll. 
Thermai barners must be provided 

between piping and an outer shell when 
neeessary to prevent the outer shell 
from being exposed during normal 
operation to temperatures lower than its 
design temperature. 

§ 193.2217 Support aylitem. 
(a) Saddles and legs must be designed 

in aeeordanee with generally accepted 
structural engineering praetiees. taking 
into aceount loads during transportalion, 
erection loads. and thermalloads. 

(b) Slorage tank stress coneentTalions 
from support systems must be 
minimized by distribution of loads using 
puds, loa d rings; or other means. 

(e) For'a alorage tank with an innel' 
eontainer. support systems must be 
designed to-

(1) Minimize thermaI stresses 
imparted to the inner container and 
outer shell from expansion and 
contraetion: and 

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

(d) LNG storage tanks withan air 
space beneath the tank bottom or its 
foundation must be desigried to 
withstand without loss of funetional Of 
slruetural integrity. the forees eaused by 
the ignition of a combuslible vapor 
cloud in this space. 

§ 193.2219 I"temal plplng. 
Pipingconnected to an inner eontainer 

that is loealed in the space between the 
inner container and outer sh ell must be 
designed for not less than the pressme 



ratina of the Inner container. The piping 
must contaln expansion loops where 
neelasGary to protect against thermal and 
othar secondary stresses created by 
operatian of the tank. Bellows may not 

, ba \lGad within the space between the 
iruler contalner and ouler sheli. 

t 113.2221 Marking. 
(a) Bach operatol' shall install and 

mamtain a name plate in an accessible 
place on 8aeh storage tank and mark it 
in aeeordanee with the applicable eode 
or standard ineorporated by referenee in 
U 193.2211 al' 193.2213. 

(b) Eaeh penetration in a stofage tani< 
must ba markad indieating the funetion 
of the panetralion. 

(e) Marking required by this sectlon 
mUilt not be obscured by frosting. 

Dnlp of Transfer Systeme 

• 193.2223 Goneral. 

(a) Transfer systems must eomply 
with the requirements of this subpart 
and other applieable requirements of 
this part. ' 

(b) The desian of transfer systems 
must provide for stress due to tha 
frequeney of thermaI eyeling and 
intermiUent use to which the transfar 
system may be subjecled. 

(e) SIlp type expansion joinls are 
prohibitad and paeking-type jolnts may 
not ba used in transfer systems for LNG 
or Oammable rafrigerants. 

(d) A suitable means must be 
provided to preeool the piping ip a ' 
manner that prevents excessiva stress 
prior to normal transfer of cold fluids. 

(e) Stresses due to thermai and 
hydraulie shoek in the piplng system 
must be deterrninad and aecommodalad 
by design to evoid demege to plping. 

• 193.2227 hellflow. 
(a) Eaeh transfer system must operaie 

with Il means to--
, ('1) Prevent baekflow of liquid from a 
receiving container. tani< ear. or tani< 
truck from causing a hazardous 
condition; and 

(2) Maintaln one-way now where 
neeellsary for the integrity or safe 
operetion of the LNG faeility. 

(b) The means provided under 
paragraph (a)(l) of this seetion musi be 
loealed al) elose as practical to the point 
of,connection of the transfer system and 
the receiving eonlainer. tani< caro or lank 
truck. 

1193.2229 ClllrgO transfer syatema. 

(a) Each eargo transfer system must 
have-

('1) A means of safely depressurizing 
and ventingthat system before 
diseonnection: 

(2) Ameans to provide for safe vapor 
displacement during transfer; 

(3) Transfer plping. pumps. and 
eompressors loeated or proteetad by 
sultable barriers so that th ey are safe 
from damage by tank ear or tank tfuck 
movements; 

(4) A signalllght al each control 
loeation ·or remotely localed pumps or 
compressars us ed for transfer which 
indicates whether the pump or 
compressor is off or in operatian; and 

(5) Ameans of communication 
between loading or unloading areas and 
other areas in which personnel are 
associated with Ihe transfer operatlons. 

(b) Hoses and arma for eargo transfer 
systems must be designed as follows­

(1) The deslgn musi aecommodate 
opereting pressurea and temperatures 
sncountered during the transfers; 

(2) Hoses must have a bursting 
preesure of not less Ihan five times tha 
operating pressure. 

(3) Arme must meet the requlrements 
of ANSI B31.3. 

(4) Adaquale support m.usl be 
provided; taking into aecounl ice 
formation. 

(5) CoupIings must be designed for the 
frequeney of any eoupling or uncoupling. 

§ 193.2231 Cargo transfer area. 

The transfer area of a eargo transfer 
system must be designed-

(a) To aceommodate lank cars and 
tank Irueks withoul excessive 
maneuvering; and 

(b) To permit tank Irueks 10 enter or 
exil the transfer area without backing. 

§ 193.2233 Shutoff valvea. 

(e) Shutoff valves on transfer systems 
must be loeated-

('1) On each liquid supply line. or 
common line to multiple supply lines. to 
a slorage tani<. or to a cargo transfer 
system; 

(2) On eaeh vapor or liquid retum line 
from multlple return lines. us ed in a 
cargo transfer system; 

(3) At the connection of a transfer 
system with a pipeline subject to Part 
192 of this chapter; and 

(4) To provide for proper operation 
and maintenanee of eaeh transfer 
system. 

(b) Transfer system shutoff valves 
thal are designated for operation in the 
emergeney procedures must be 
manually operable at the valve and 
power operable at the valve and at a 
remote location at least 50 feel from the 
valve. 

Subpart D-Constructlon 

§ 193.2301 Seo" •• 

This subpart prescribes requirements 
for the eonstruotion or installation of 
components. 

§ 193.2303 Conatructlon IIcceptanee. 

No person may place in service any 
component unti! it passes all applicable 
inspecllons and tests preseribed by this 
Bubpart. 

§ 193,1304 Corro,ion conlrol ovcrvicw, 

(a) Sulljccl 10 P;ll'ilWllpli (lJ),or Ihi~; 
:;(,1:111111. 1:(lllIPIIIH:lIl~; lilli)' noi ile 
t:"I\!,ll'lIcll~d, l'<:pllil'<'ll, rl'l'lilCI!d, (lI' 

!,il:ldriealllly ;1I11'11'"d liitii! a pn!;IlII 
qU;llifi,'d ul\dl'r ~ 10:1.::707(c) I','vi,!wr. II,,, 
1II'I'Ii";\I>I,, dl',;igl\ drawill):S al,,1 
Illal(:I'ial" ~pl:<:ifiCilli(1I1', fl'(l1I1 a 
(:(lrl'llsiOI\ cOI·llil)l vil!wpuil\l il lill 
dl~"'I'll\il1l:s Ih;1I Ih" ll1al"I'ial~1 ili\'IlIVI'd 
\\'iJ! noi illlJlItil' Ih" ':;1["1), 111' I'cliidlilily ur 
lilli cOIIIl'eJlI!!"lor lillY ilS!,"Ciill"d 
COIlII}()IIl:llls, 

(b) Thl! f'llp;dl', 1'''l'liI(;(!I\I''III: OI' 

(;jgniJ'ic;!nl idlvl'lIliun ur COll\pIJlWlIls 
11I1I~1 ilu I'vI'iul\'l!t! only ir Ih" ileli'Hl 10 Il!! 
I;,kllll-

(1) IIl\,olv(IS li chilllgl! in th(: (lrinin;tI 
!llillerial, ~IJl~eiri('d: 

(2) Is dUI! III /I [ailul'p' caused by 
COl'I'(lS iOI\; OI' 

(:1) Is oCC;I"iIlIWd by insllI:r;tiof) 
r"l'Il;dillg a signincanl Jlill'l'ionilion uf 
lhe I!OllljlOnvllt tIlI(! to Gorrlltlioll, 

§ 193.2305 Procedurea. 

(a) In performing construction. 
instl;lllation. Inspection. or testing. an 
operator must follow wrilten 
specifications. proeedures. and 
drawings. as appropriate. that are 
consislent with this part. taking into 
aceounl relevant mechanieal. chemical. 
and thermaI properties. component 
funetions. and environmental effects 
that are involved. 

(b) All procedures. inc1uding any field 
revisions. must be substantiated by 
testing or experience to produce a . 
component that is reliable and complies 
with the design and installation 
requirements of this part. 

§ 193.2307 Inapaetlon. 

(a) All eonstfuclion. installalion. and 
testing aetivilies must be inspected as 
frequently as necessary in accordanee 
with a written plan to assure thal-

(1) Activities are in complianee with 
all applicable requirements of this 
Bubpart; and 

(2) Components comply with the 
applicable material. design. fabrieation. 
installation. and construetion 
requirements of this part. 



(b) In sddltlon to the requlrementll of 
psragraph (a) of this seelion. the 
eonstruetion of eonerele storage tanks 
must be inspeeted in aeeordanee with 
ACI-311-75. 

(e) Bach operator shallhave a qua~ity 
sSBuranee inspeetion' program to verlfy 
that eomponents eomply with their 
design specincstlono Ilnd drawings. 
Includlns any fleld dnAlgn changes, 
before they are placed in service. 

§ 193.2309 Inspeellon and testlng 
methoda 

Excep! as otherwise provided by this 
subpart. ea ch operator shall determine. 
eommensurate with"the hazard that 
would resul! from failure of the 
eomponent eoneemed. the seope and 
nature or-

(a) lnspections and tests required by 
this subpart; and 

(b) Inspeetion and testing proeedures 
requlnd by § 193.2305. 

f1N.D11·~ 
. After conalmoUon or InstallaUon. as 

the ease may be. all eomponents must 
ba eleaned to remove all detrimental 
contaminants whieh eould causa a 
hazard during operatian, including the 
following: 

(a) All oux resldues usad in brazing or 
liialdaring must be removed from the 
jolnta and the base metal to p'revent 
corroalve solutions from being formed. 

(b) All solvent type eleaners must be 
teated to ensura that they wlIl not 
damage equipment integcity or 
rellabiUty. 

(e) Incompatible chemleals must be 
removed. . 

(d) All eontamlnants must be csptured 
and diaposed of in a manner that does 
not reduee the effeetiveness of eorroslon 
protection and monltoring provlded as 
required. by this part. 

f 193.2313 Plpe weld/ng. 

(a) Eaeh operator ah all Provide the 
following for welding on pressurized 
piping for LNG and other hazardoua 
Dulda: 

(1) Welding procedures and weldera 
qualifled In aceordanee with Sectian IX 
of the ASME Boller and Pressure Vesset 
Code or API 1104. as applleable: 

(2) When welding materials that are 
quallfled by impaet testing. weldlng 
proeedures saleeted to mlnimize 
degradstion of low temperature 
propertiea of the plpe material; and 

(3) When welding aUaehments to plpe, ' 
proeedurss and teehnlques seleeted to 
mlnImize the danger of bum-throughs 
and strass intensifieation. 

(b) Oxygen iuel gas welding is not 
parmUted on flammable fluid piping 
with a service temperature balow 
-20"C (-22°F). 

(e) Marhlng material s for ident.lfying 
welds on plpe must ba tompaüble with 
the bssie pipe material. 

(d) 8url'ae8a of eomponents that are 
las8 than 15.35 mm (0.25 in,) thiek may 
not be fleld die stamped. 

(e) Whare die stamping is permitted. 
any identifleatlon marks must be made 
with a dia having blunt aelges to 
minimize strass eoneentration. 

§ 1930231111 Plplng conneetlons. 

(a) Piplng mare than Z Inchell nomlnal 
dlameter must ba Jolnad by weldlng, 
exeept that-

(1) Threaded or flanged eonneetions 
may be used where neeessary for 
speeial eonnections. including 
eonneetlons for material transiUons. 
instrument eonneetions, tesUng. and 
maintenance: 

(2) Coppar plping in nonflammabla 
service may be loine.d by silver brazing; 
and' 

(3) Material trsnaltiona may be made 
by any lolning teelmique proven reliable 
under § 193.Z305(b). 

(b) If soeket fittings are used, a 
elearanee of 1.6 to 3.Z mm (0.063 10 0.126 
in.) between·the pipe end and the. . 
bottom of the soeket racess must be 
provlded and appropriate measurement . 
referenee marks made on the pip'ing for 
the purposa of inspeetion. 

(e) Tmeaded joints must be­
(1) Free of stress from extemal 

laading: and 
(2) Seal welded. or sealed by other 

means whleh have been teated and 
proven reliable. 

(d) Comprassian type eouplings must 
meet the requlrements of ANSI 1331.3. 
. (e) Cara shall be taken to ensure the 
tightness of all bolted eonneetlons. 
Spring washers or other such devlces 
deaigned to eompensate for the 
contraetton and expansion of bolted 
aonnaotlons during operatlng cyeles 
shall be usad where required. 

(f) The seleetlon of gasket material 
shall inelude the eonsideralion of Ure. 

1193.2317 RetesUn".· 
After testlng requlred by this subpart 

Is eompletad on a component fo contain 
ahazardous fluid, the componan! must 
be retested whenever-' 
. (a) PenatraUon walding other than tia­

in waldlng Is performed; or 
(b) The struetural integrity of the 

component is disturbed. 

§ 193.2319 Strength tests. 
(s) A strength test must be performad 

on aaeh plplng system and eontainer to 
determine whether the component is 
eapable of perfonning its design 
functlon. taking into aecount-

(1) The maximum allowable working 
pressure: 

(2) The mWdmum weight of product 
which the component may eontain or 
support: .' 

(b) For ptping. the test requlred by 
paragraph (a) of this saction must 
inelude a pressure test conducled in 
aeeordanee with Saetian 337 of ANSI 
1331.3. exeapt that test prassuras must ba 
based on the deslgn preeaure. Carbon 

and low alloy Illeel piping must ba 
pressure teated above their nH duetlllty 
transition liemperature. 

(e) All shelIs and intemal paris of,heat 
exchangers to whieh Seetion vm. 
Division 1. or Division 2 of the ASME 
Boiler and Pressure Vessel Code, applies 
must be pressure tested. inspeeted. and 

. slamped in aeeordance therewith. 

'193.2321 NondollltrtlQtJVfiI tealG. 

(a) The following percenluges of eaeh 
day's clreumfarentlally welded plpe 
joinls for hazardous fluid piping, 
selected at randam. must ba 
nondestruetlvely tested over the e.ntire 
cfrcumference to indicate any defeets 
whleh eould adversely affect the 
integrity of the weld 01' pipe: . 

BIllI WeId """'" 100 3O~(Jl 
iIIIIn 21rlc1wie ~ 
III nOt1\lInSd 
.mo. 

BIllI We!dII :I 1110 3O~~ 
lrlCIWie (lI'_ 

IiquId~Of 
In nOt1\lInSd ~~ 
1lIzo • 

FlIIOt l!Ild sodtlll 100 30 l..I!!Uld PenOIJMI fIfI 
WeIdiI. ~~ 

Ch) Evaluation of ~eld tests and repair 
of deleets must ba in aecordanee with 
the requirements of ANSI B31.3 01' API 
1104, aa appHeable. 

(e) Where longitudinally or spiral 
weldedpipe is ullad in transfer systems., 
100 pareent of the seam weld must ba 
examined by radiographle OI' uJtra90n.fe 
Inspaction. 

(d) The butt welds in metaI shells of 
storage tanko with intemal deeign 
pressure of not marethan 15 pslg must 
ba radlographlcnlIy tealed in accordnnee 
with SecUon 0.7.6. API 620. Appendbt Q •. 
exeept that for hydraulie loa d bearing 
shelIs with eurved suriaees that are 
subjeet to cryagenle temperatures; 100 
percent of both longitudinai (or 
meridianal) and elrcumferential 01' (Oi' 

latltudinal) welds must. be 
radiographieally tested. 

(e) The butt welds in metal shelIs of 
storage tanks with intemal design 
prasoure above 15 psig must ba 
radiographlealIy tested in aecordsnee 
with Sectlon IX of the ASME Boller and 
Pressure Vessel Code. exeept that for 
hydrauJic laad bearing shells with 
eurved surfaees that are subjeel to 
cryagenle tem·peraturea. 100 percent of 
bolli longitudinai (01' meridional) and 
cireumferential (01' latitudinal) welds 
must be radiographieally tested. 

§ 193.2323 Lesk tests. 

(a) Baeh eontainer and piping system 
must be initially tested 10 nssure that the 
component will contsin Ihe product for 
whieh it is designed without leakage. 

. (b) Shop fabrieated eontainers and all 
flammable fluid piping must be laak 
tested 10 a minimumof the design 
pressure after inslallatlon but before 
placlng It in service. 



(e) For i "torige tank with vacuum 
lmlulation. the inner eontalner; outer 
sheU, and aUlnternal piplng must be 

. teated for vaGuwn lalllk. iB qGorduc'e 
with u1 appropria .. p~. 

-- ,·193.2m T""", oemrolayalem.. 

Each eontrol system must be tested 
berore bei ng plaeed in service to assure 
that it haa been installed properly and 
will funetion as requlred by this part. 

1193.2327 Storage tank test .. 

(a) In addltlon to other applicable 
requirementa of this subpart, storage 
tanks for cryogenie fluids with Internai 
design pressures of not more than 15 
pslg must be teated in aeeordance wilh 
Seetlons Q6 and Q9 of API 620, 
Appendix Q, as applicable. 

(b) Metal slarage tanks for cryogenic 
fiulds with internai deslgn pressurea 
above 15 pslg must be tested In 
accordance with the applicabla divlslon 
of Seellon VIlI of the ASME BoUer and 
Pressure Vessel Code. 

(-e) Reference measurements must be 
made with appropriate precise . 
instruments to assurethat the tank is 
ges light and lateral and vertical 
movement of the storage tank does not 
exeeed predetermined design 
toleraneea. 

§ 193.2329 Construetlon recorda. 

For the service life of the component 
coneerned. each opera~or shall retain 
apprgpriata recorda of the following: 

(a) Specifications, procedures, and 
drawlngs prepared for compliance with 
G 193.2305; and 

(b) Results of lests, inspeetlons, and 
"the quslity assurance program required 
by this subpart. 

Subpart E-Equlpment 

1193.2401 Scope. 

This 8ubpart prescribes requlrements 
for the design. fabrlcation, and 
installation of vaporization equipment. 
liquefaction equipment, and contrai 
systems. 

Vaporization Equipment 

I 193.2403 General. 

Vaporlzers must comply withthe 
requirements of this subpart and the 
other applieable requirements of this 
part. 

§ 193.2405 Vaporlzer deslgn. 

(a) Vaporizers must be designed and 
fabjojcaled in aecordanee with 
applicable provisions of Sectian VIII, 
Division 1 of the ASME BoHer and 

-Pressure Vessel Code. 
(b) Each vaporizer must be designed 

for the maximum olJowable working 
pressure at least equal to the maximum 
discharge pressure of the pump or 
pressurized eontainer system supplying 
It. whichever is greater. 

f 193.2407 Operallonal control. 
. (s) Vaporizera must be equippod with 
devices whieh monilor the inlet pressuro 
of the LNG, the outlet temporaiure, and 
the preSSUfe of the vaporized ga8, and 
the Inlet pressure of the heating medlum 
flulds. 

(b) Manifolded vaporizers must be 
equlpped with: . 

(1) Two Inlet valve s in series to 
prevent LNG from entering an idle 
vaporizer: and . 

(2) A me ana to remove LNG or gas 
which accumulates betweenthe valves. 

§ 193.2409 Shutoff valvel. 

(a) A shutoff valve must be loeeted on 
transfer piplng 8upplying LNG to a 
vaporlzcr. The AhutofC valve must bc 
loealedat a sufficiont distanee from the 
vaporizcr to mlnlmize potenlial for' 
damage from explosion or fire at the 
vaporizer. If the vaporizer is installed in 
a building. the shutoff valve must be 
located outside the building. 

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

(e) For vaporizers designed to use a 
flammable Intermediate fluid, a shutoff 
valve must be located on the inlot and 
outlet line of the intormediate fluid 
piping system where th ey will be 
operable durlng a controlJable 
emergeney involving lhe vaporizer. 

§ 193.2411 ReU.t dovloo •. 
The eapacity of pressure reHef devlees 

required for vaporlzers by § 193,2429 is 
governed by the following: 

(a) For healed vaporlzers, the capacity 
must be at least 110 percent of rated 
natmal gas flow capacity without 
aHowing the pressure to rise more than 
10 percent above the vaporizer's 
maximum allowable working pressure. 

(b) For ambient vaporizers, the 
capacity must be at least 150 percent of 
rated natural gas flow capacity without 
allowing the pressure to rise more than 
10 percent above the vaporizer's 
maximum allowable working pressure. 

§ 193.2413 Combuttlon air Intakel. 
(a) Combuslion air intakes to 

vaporizers must be equipped with 
sensing deviees to deteet the induelion 
of a flammable vapor. 

(b) If a healed vaporizer or vaporizer 
healer is loeated in a building, the 
combustion air intake must be loeated 
oulside the building. 

Liquefaction Equipment 

§ 193.2415 Goneral. 
Liquefaclion equipment must comp\y 

with the requirementa of this subpart 
and the other applieable requirements of 
this part. 

§ 193.2417 Control of Inc omi ng gas. 
A shutoff valve must bo loented on 

piping delivering natural gas to each 
liqueraclion system. 

§ 193.2419 Backflow. 
Eaeh mulliple parallei piping system 

connected 10 Iiquefaclion equipment 
must have deviees to prevent backflow 
from eausing a hazardous condition. 

§ 193.2421 Cold boxes. 
(a) Each cold box in a Iiquefaction 

system must be equipped with ameana. 
of moniloring or detecting. as 
approPrlate. Ihe coneenlralion of natural 
gas in the insullltion space. 

(b) lf the insulation space in a cold 
box is designed to operate with [I gas 
rlch atmosphere. additional nIIturul gas 
must bc introduced when the 
concenlration of gas falls 10 30 percent. 

(c) If the insulation space ara cold 
box is designed to oporate with a gas 
free atmosphere,additional air or ine rt 
gas, as appropriate, must be introdueed 
when Ihe concentration of gas is 25 
percent of the lower flammable limit. 

§ 193.2423 Air In g89. 

Where incoming gas to liquefaction 
. equipment contains air. eaeh operotor 
shall provide ameana of preventing a 
flammable mixture from occurring under 
any operating condilion. 

Control Systems 

§ 193.2427 General. 
(a) Control systems must eomp\y with 

the requirements of this subpart and 
other applicable requirements of this 
part. 

(b) Eaeh control system must be 
capable of performing its design 
function under normal operaling 
eonditions. 

(e) Control systems musI bc designed 
and installed in a manner 10 permit 
maintenanee. including inspectiun or 
tesUns, in aecordanee with this part. 

(d) Local. remote, and reduudant 
signallines installed for eontrol systems 
tha t can affecnhe op eta lion of a 
componenl that does noI fail safe must 
be routed separately or in separate 
underground conduits installed in" 
accordanee with NFP A-70. 

§ 193.24:29 ·Rellef devlces. 
(a) Eaeh component eontaining a 

hazardous fluid must be equipped with a 
system of automatic relief deviees whieh 
will release the conlained fluid at a rate 
su meieni to prevent pressures from 
cxcceding 110 peretmt of the mnximum 
aJlowable working pressure. In 
establishing relier eapacity, eaeh 
operator shall consider trapping of fluid 
between valves; the maxlmum ratea of 



.; 

bodon and expanlllon of nuld whlch 
May oceur durlng normel operatlon. 
particularly cooldown: and controllable 
emergencles. 

(b) A component in whlch Intemal 
vacuum eondlUons can occur must be 
equlpped with a system of rellef devices 
or other control system to prevent 
development in the component of a 
vacuum that might ereate a hazardous 
canditfon. Introduction of gas Into a 
camponent must not ereate a flammable 
mixture withln the component. 

(e) In additfon to the control system 
requlred by paragraphs (a) and (b) of 
this sectfon- " 

(1) Bach LNG Storage tank must be 
equipped with reliel deviees to assure 
that deslgn pressure and vacuum reUel 
capacity is avallable durlng 
malntenanee of the sY8tem; and 

(2) A manual means must be provided 
to relJeve pre8sure and vacuum In an 
emergency. 

(d) ReUel devices must be installed In 
• manner to mlnimlze the posslblllty 
that releasa of fluid could-

(1) Causa an emergeney; or , 
(2) Worsen a controllab!e emergency. 
(e) The means for adjusting the 

.etpoint pressure of all adjustable reUef 
devieea must be sealed. 

(f) Rellef deviee8 whieh are installed 
to Umit minimum or maximum pressure 
may not be us ed to handie boiloff and 
flash gases during normal operation. 

1193.2431 Vent&. 

(a) Hazardous fluids may not be, 
relleved Into the atmosphere of a , 
building or other conflned space. 

(b) Botloff vents for hazardo,usfluids 
may not draw in air durtns operation. 

{(;) , Vent4ng of n«luralgas/vllpor undr.r 
opr.raliollill colllrol which could procluce 
n h1l'WI'dllllM I~ns Il tinn~ph(!I'(l mlls! bu 
dii'ccll:d to II f'll1re otllck OI' lWill 
(l~.chllog(:r. in ordr.r to r,uisll itx 

!(!l1\peralllrll !() nehieve poslt1vn 
bUUYIIIl!:)' ond sure venling .. 

11tU433 Sen8Inti ~ 
, (a) Bach operatol- 8hall determine the 

apprapriate loeation for and install 
aensins deviees as neeessary to-

(1) Monitor the operation of 
camponents to deteet a malfunction 
whJch eouid cause a hazardous 
canditfon if permitted to eontinue; and 

(2) Detect the presenee of flre or , 
combustlble gas lri areu determlned In 
.ecordanee with SeeUon 1500-4 of NFPA 
10 to have a potentlal for the preaenee of 
flammable flulds. 

(b) Buildinga in which potentially 
bazardoua quantlties of flammable 
nuids are used or handled must be· 

continuously monUored by gas sensing 
devlcea aet to activate audible and . 
vlsual aiarms In the building and at the 
contraI center when the eoneentraUon of 
the fluld In air I, not more than 25 
percent of the lower flarnmable limit. 

I 193.2431 W8fn1ng ~ 
Each operator shalllnstall warnlng 

devlees In the control center to wam of 
hazardous condltlons deteeled by all 
aen8ing deviees requlred by this part. 
Warnlngs must be given both audlbly 
and vlsibly and must be designed to 
gain the aUentlon of personne!. ' 
Warnlngs must Indieate the loealion and 
nature of the existing or potential 
hazard. 

I 193.2437 Pump and compreUOf' controL 
(a) Each pump and eompreSBor for 

hazardous flulds must be equipped 
with-

(1) A control system, operabJe loeally 
and reinotely, to shut down the pump Dr 
eompressor In a controllable emergeney; 

(2) A signalllgbt at the pump or 
eompressor and the remote eontrol 
loeation whieh Indicates whether the 
pump or eompressor is in opera tlon or 
off: 

(3) Adequate valving to en8ure that 
the pump or eompressor ean be isolated 
for maintenance; and 

. (4) A cheekvalve on each discharge 
line where pumps or eompressors 
operate in paralleI. ' 

(h) Pumps or compressors in a eargo 
transfer system must have shutdown 
controIs at the loading or unloadlng area 
and at the pump or eompressor site. 

I 193.2439 Emergancy ehutdown control 
ayetem.. . ' 

(a) Each transfer system, vaporizer, 
lJquefaction system. and storage system 
tank must be equlpped with an 
emergency shutdown contro~ system. 
The control must automatlealIy aetuate 
, the ahutdown of the component 
(provlding pressure relief as neeessary) 
when any of the following oceurs: 

(1) Temperatures of the component 
exceed the Umits determined un der 
§ 193.2105; , ' 

(2) Pressure outside the limits of the 
maximUm and minimum design 
pressure; 

{3) Lfquld in reeelving vesaell'eaehes 
the design maxlmum liquld level: 

(4) Gas concentrallons In the area of 
the component exceed 40 percent of the 
lower flammable Ilmit; 

(5) Asudden exeesslve pressure 
change or other condilion Indieatlng a ' 
potentially dangerous eondilion; and 

(6) Presenee of fire in area of 
component. . 

(b) For cargo transfer systems where 
all transfer operatlons are eontinuously 
manned and vlllually supervlsed by 
quallfied personnel, actuatlon of the 
emel8ency shutdown control system 
may be manual after devlces wam of 
the eventslisted in paragraph (a) of this 
sectlon. 

(e) Except for eomponents that 
operate unattendad and are remote from 
the control center, a reasonable delay 
maybe programmed in emergency 
shutdown contro! systems required by 
this seetion batween warnlng and 
8utomated shutdown to provide for 
manual response. 

(d) Each LNG plant must have a 
shutdown control system to shutdown 
all operatlons of the plant safely. The 
aystem must be operable at- , 

(1) The eontrol center; and 
(2) In the ease of a plant where LNG 

facilities other than the control center 
are deslgned to operate unattended at 
the slte, of these fllclllties. 

§ 193.2441 Control center. 
Eaeh LNG plant must have 8 control 

center from which operatlons and 
waming devices are monitored as 
required by this part. A eontrol center 
must have the following eapabillliea and 
characterlstics-

(a) It must be located apart or 
protected from other LNG faciliUes so 
that it is operationa! during a 
controllable emergeney. 

(b) Eaeh remotely aetuated control 
system and eaeh automatle shutdown 
eontrol system required by this part 
must be operable from the control 
center. 

(e) Eaeh contrai center must have 
personnel in continuous attendance. 
while any of the eomponents under Its 
eontrol are in operation. uniess the 
control is belng performed from another 
control center which has personnel in 
continuous attendance. 

(d) Ifmore than one contrai center Is 
loeated at an LNG Plant, each control 
centermust have mare than one means 
of communication with eaeh other 
center. 

(e) Each control center must have a 
means of communicating a waming of 
hazardous conditions to other locatlons 
within the plant frequented by 
personnel. 

§ 193.2443 Falklafa controJ. 

Control systems for eomponents must 
have a faU-safe design. A safe eonrlilion 
must be maintained unti! personnel take 
approprlate action either to reactivate 
the eomponent served or to prevent a 
hazard from oeeurring. 

§ 193.2445 Soureel of power. 

(a) Eleetrieal control systems, means 
of communication, emergency Iighting, 
and firefighling systems must have at 
least two sourees of power which 
funcUon so that failure of one source 
does not affeet the eapability of the 
other souree. 

" 



" ...... 

(b) Wbere auxillary generators are 
\llIed all a !lecond source of sleetrieal 
power-

(1) They must be loeated apart or 
, proteeted from eomponents so that they 
are not unullable during a eontrollable 
emerseney; and ' 

(2) Fuel supply must be proteeled from 
bazards. 

Subpnrt F-Opcrations 

§ 193,2501 Scope, 

Thi:1 SlIhpllrl pl'I~:H:ribl~~ n:qllirl:IlIl:llls 
(OI' lhc opl!/'nlioll of I.NG (Ilcililil!~, 

§ 193,2503 Op('r~ting proccdul'(,s, 

Ellch opernlor ::hnll (olin\\! OI\() or 
mor!! Illilllllalso( wriiien I'ror.cdilrl's'lll 
Jlro\'ide nnfnly in ilMiilili opernlinll nnd 
in rl!npondi:1p, 10 Illlllbnonnnl opnilli(ln 
Ihlll ",nIIIII nffl!r.1 RIIklY, The )l!,()('.I:durl!S 
musi include provisions for-

(II) !vioniloring Clll1lpol1cnls OI' 
buildings Ilceording 10 Ihn rOCjllirc!nonls 
of § 103,2507, 

(b) Slilrlllp 1Ind shllldown, incllldlng 
(nr inilinl slarlllJl, pI!r(orIll1l'nCI! Insling In 
dcrnuilslrlllo Ihal l:ornp()l1l!nl~ \Vill 
opel'illl) r.llli.~fllr.lory iil :\I:rl'i!:I!, 

(e) RI!cognizing abnrll'lnallJpl!raling 
I:undilioIlS. 

(d) Purging lind inl!rling cornpnlll:nls 
lIccording lu Ihc req\lif'nlll(!I1I~; (lf 
§ 103,2517. 

(e) IOlhe C:l~C ile \':tporiZillinn, 
n\llinl:lilling llil! vllporiz:tiiol1 I';I\(~, 
II:mpcralllre lind pn::;s\t!'t! ~O Ih:1I1111) 
I'I,slIllnnl gns ifi lVilhin limil~ I'filllllii.~hr!d 
fl)r Ihe \'lIpori'l.cr I1nd Ihr. d()II'Il~II'I';"1l 
pipin~; 

(n In Ihe C:1.~C of Iiq:II:[IIr.lirlll, . 
mainiliinillg 1i'llIpcrnlllrl!~. J11'1~SSU'I~r.. 
PI'l~s::III'l!d di[rt:rl·,ilillls IIlId now rilll~~, 
as i\Jlplic:nlJk \\'ilhin 111I:ir c11:~igll Jimil:; 
for: 

(')) Il Il i It!rR: 
(2) 'I'lII'bin~s and olhl!l' pril)lt: IIIIlVI:I'!!', 
(:1) !'umps, Ctl1l1i"'r.'/lnr::, ;,nd 

I: 'pllnLlc!'::; 
(.1) Pllrificalinn IIl1d rt!:~"n'!llIlj'lIl 

eljllipml:nl; Illld' 
(!i) )':'1\1ipOlI~nl ",il'hin cold bn'w:I, 

():) elHlldoWl1 of wlllponelll:1 
i\(!c;ordinl\ 10 IIHI l'I:q\lirclllI:lll:: oi' 
§ W;l,2;IO:I; IIIld 

(h) Compliilllee wilh § 10:1.:~II05(b), 

§ 193,2505 Cooldown. 

(a) 1'ho cooldown of cach syutcll1 of 
componellls Ihal is slIhjcclcd 10 
cryog(!nic lelllpcraluI'f13 musi lill limiled 
ID a !'lIle 111111 disl!'illlllion Pilllern Ihid 
kr,l!pr. Ihorlllal flll'l!s,~I:~ williin dl:nign 
Iilltiln durillglhu cnoldol'ln IlI;l'iod, 
puying jJlIl'lir.ular IJllen~il)n 10 lill! 
!lC!'fOl'flllll1t:t: or cxpansion und 
WIlII',H:lioll !leviees, 

(h) AHel' cooldown slillliliwlion is. 
rr:achr:d, cryogl:nk pipillU :ly:tII~In!1 IIlllr;! 

hn ch~l:kcd for lenk:! in arl':I:; (Jf nani:I:::, 
vlllvr.M, und 1ll:II1:t, 

§ 1!I3.2507 Monllorlnn op<Halions. 

1-::II:h cOlllponl!nl iil opn;Jlion Of 

buildillg dl:lorlllitHld IlIH"!!' 
§ 'HJ:l,:WOS(n)(Z) in which:t hawl'd 10 
JlI:I'sons OI' pr'OJlI:rly cllllld exisl 1Il1l!;1 !.H) 

mOJlilored 10 dl!leel [jre or :Iny 
millfllnclion OI' flnll\lIlalllt: [luid which 
COlilu callse a haZIlI'I.luu5condilioll. 
l\tollilorin); l11u~1 \lI! IIf:I:Wllpli:dll:d b.v 
wlllchillg OI' li!llr:lling from 'illlllllcnded 
cill\lrol cl'.llInl' fOl' Wilf'llillf\ nlilrlfl3, :IUdl 
al; gas, IC!fllpI!l'illlIre. Jll'e~5I1fl!, VllGIIUm, 
nnd nol'l edllrinn, or hy r:llncl!lcling iln 
ill~pr:clion Ol'lllnl iii inlerv"ls SPllcified 
iil Ihl: llJ1f:rill,ing prllcl!duf'll~, 

~ 1 ~3,~!'J09 [mcq)(,llcy proccdurc6. 

(il) Ellch opcl'illol' 5hall delertnine Ihe 
lypf'S IHIII plllcr.~ of elllr:l'gencies ollwr 
llinn fircs Ihlil may rca:wnr,bly bc 
r:)(l'e~r.led 10 OCl:llr nl n;) J.NC )ilnnl due 
Iil operilllng 11H1lfllnclioll~, :;11'\:cllll'<l1 
r!(lllrtPllfJ, pCrllf)nn,~1 ermr, foreos of 
n;llurc!, nnd nclivili(!!l :tdjacI~nl 10 lill! 
pliln!. 

(IJ) '1'0 IIdc!Cjllal(lly handlc! 1:;1<:11 IYJlIl oj' 
C!lIwr,I\,'ncy illi:ntificd \lIlill!!' pll!'agraph 
(a) of Ihi:1 ~;celiun und e;li;h [in! 
(!rn,~)'gl:I1CY idelllifil!d ullde!!' 
§ 10:\.21l17(;1), cIlch op(!rallll' Rhldl [ullo", 
olle (lI' nHII'I! In:ll\ll:d:; of wri Ilen 
!l1'lH!I!dllres. Th(: procI!d\ln:s lilli:;\' 
pmvidl! for Ihl! following: 

(1) RCAIHlIllling 10 conll'lJll:dd(! 
nl\)j!rgl!nci(I~, inelllllillg 1111Ii[.villg 
pr!n\'onnr:1 ilnd lIsing C'IuiPIllf!1I1 
oppropriille fOl' h:lndlinglhl) 1!t:lI!f')~I!IICY. 

.(~) Hecllgni7,illg:tn UI\CI'IIIII'1t1LiI,lr: 
.1:rlll!l')~I!IICY ,11Iil I:lf:ill>; ill:lillll 10' 
minillli'I,n horm 10 11:1: puidi!: illIt( 
pIII'!llIlIllI'l. illl:lllding pll""1'1 IlIIlifif:;tlillll 
IIf lll'propri;III! Illcalnfrici,d!1 of Ihe 
('II\I~r/:I!IlC:Y alld pOII:·:il>ll: fII:"d ror 
I~V;I(;\lilli()fl IIf Ihl! pllblic iII Ihl: vicillily 
o( lill! I.N(; 1'111111. 

(:1) Cnol'dillillillg wilh ilppr0i'ri;lll~ 
101:111 offil;ild:: iII Ilrl'pllrillioll lir:tn 
CIIlI!rgl:fH;y I:'IIII:Ili1111111 pltll). witich "III:i 
(()j'11t lill! Ifll~i':; rCfJl.lin:" III !iml,:I;1 Irlll 



puhlic In thu evenl o[ 1111 ullHirgullCY. 
inelutJing CRtastraphic failure of un I.NG 
sl(lrIlge IlInk. 

lill}' diffc:renc('1l in tcnnperllturli OI' 
speeiCie gl'al'il~' belll'l!I:n the I.NC b(!i":·l 
trlll\sforn'd lind the I.NG IIlready in thl: 
cOlltllilwr ilnd. if nOt:e~f,lIry. pI'IJ~'idt! 11 

nW>lIlS III !lrtWl,nt rollovl!r <lIIt: 10 

'. 

S 193.2515 InvcstlgaUolls 01 InUurtls. 

(;1) J':ac:h Ojll!l'utOI' sh;ati investig"te the 
't:iIIISI' nf l:lIch (!1\plo:aion. nre. ur LNG 
:'pill OI' 1""K 'll'hichreslllt.9 in--(4) Coop(Haling wilh Ilppropriutlllocal 

orficinls in evnC\llI tions IIIlU emergl:lleies 
rctjlliring mululIllIssislnncc and kc~l:pillg 
IheRe orneinls .udviscd of--

. slrlltificatillll. 
(\ )Ikath OI' iIIiIII')' l'eljllil'ill',I( 

ho~pit" liw tioll: OI' 

(i) The LNG plnnl nre cOlllral 
cquipmenl. ils locolion. and qllHnlily of 
units locnled Ihrollghout the plnnl: 

(ii) Polol\lilll hnzLln.l~ tal Ihe pillilI. 
including fires: 

(iii) Communicalion lind 1:l1l1:rg(:ncy 
contral cnpnbilities nl Ih!! I.NG pinnt: 
"Ind 

(iv) The stnlus of ea dr Clllcrgl:"~Y· 

§ 193.2511 Personnet salety. 
(li) Eueh operntor shall pr()\'idu lillY 

~IW(;illl pruteetiv(: (:Iolhing nnd 
equipnll!l\tlwcesRury for thl! ~afl·t)' ul' 
personnel while Ihcy un: pI:rfl,rlllillg 
elllcrgl:ncy n:sponse duties. 

Ib) All pcrsonllcl whu are normlilly on 
duly at a fixco locllliol\. slIch as II 

building or yard. where Ihl:y could Il" 
harlllcd by thcl'lllnll'ndi:ltjofl from II 
burnillg pool of irnpollIHll!d liqllid. 11111:11 
bl) provided /I IlWIII1S of pl'otl!clioll at 
tiHti iocation from the harlllflli crrl~<:t:; of 
Iherrn(ll radialion or U 111(!1I119 of (:~capr:. 

(e) Each LNG plunt IHust uc equippcd 
wilh suilõlblc fir5t-lIid millmill!. tiit! 
loclllion of which is cleurly 1111Irhd Hnd 
1'I:II<1ily ilvllillIUlc 10 pllrSO!llw!. 

§ 193.2513 TrDnsfer procedurcs. 
{al E[I(:h Irunsfllr of LNC IlI' othur 

hn7.ul·dll\l~nllid must tle cUilduetod in 
uccorclonce with (Jne or 111 0 n! Illanullls of 
wrillnn rrOCl1dllf(!M 10 provide for ~I\fr. 
transfers: 

(h) The trllnsf(!r prO(;c:!lllrcs tllll~1 
in(:I\ldt~ !lnJVisiulls' for pernol1!wi tu: 

(1) ndol'e IrailsfN. vf!l'ify that Iht: 
Itullsfcr system is n~udy for use:. wilh 
c:ollll<:cliona IIlId conlrols in propI!r 
posiIions. inc!lIoing iC Ihe syslem cOllld 
con/ain 1\ comuustiul!! mixlufO. vt:rifying 
thut il hlls uecn adeqllatt:ly piiriled iil 
HGcordanee wilh n PI'occollrD which 
nH'cl~ Ihe requircmcnts of AGA 
"l'ul'gil1gPl'indph!9 ond Pl'ac:lil:r. ... 

(2) nt:flln~ lransfer. vurify Ihat enell 
rI:la:ivinJ,\ e()l\tlliner LI(' tilllk \'I:hid(! dnt:s 
not conl"in Rn)' substllncc that Wllllld hu 
incomplIliblc with the incoming rtuid 
IIn(1 thtlllhere 19 sufrieinllt cllpnl:ily . 
IIvllitable 10 meei\'t) lill! 1I1l10Ul1t of /luid 
tu bc Irullsferred: 

(3) Uefore Iran~fcr. vürify thn 
maximIIm filling volunw of "I\ch 
rnGldl'ing conluilwr 01' tllnk I'ehic:!e to 
cnRllrc IhUl expansion of lhe: incorning 
fluio dllc 10 warmillg will not resuit in 
ovorfilling or uverprcsRllfn: 

(4) Whcn nwking blllk transfer of LNC 
into il parlilllly fiiled (cxelllding 
cooldown h!!ul) eontnillc:r. dl!t(~('Inil\(: 

(f1) Verify llanllhll trill1sfnr npl!l'atiol13 
url: pruceedillg within dcsign conditiulls 
lind Ihat ovcrprcssul'C or ol-crfitling dor.s 
noi or:Cllr by munitoring IIpplicalJle n(ll\' 
I'atcs.liquid le\·c!s. UllO vllpur ndul'lls, 

(n) Maniliilly termin"t" tlill /low 
Ildofe u\'llrfilling OI' tlverprlls:;\ln: . 
occurs: alld 

(7) lkactivull! CAl'go IrllllSf!'l' SYSI(!llI~' 
iil :1 safu 1\1:llIlu:r by tl!'prt!ssurizing. 
\'l!ntillg, Hnd disconnl~t:ling till!!:; ,lilLi 
C()(lc!II(:ting lill)' otllcl' IIpPl'oprilltl! 
OI"~l'1ItiII(IH. 

(e) In IIddilioll to the n:quil'ulllt:nts of 
pal'11glllph (b) of Ihis suction, tlH: , 
pmcet!ul'(!S [OI' cargo trallsfel' I11\1St \Jt: 
lucalod lItthe transkr aren ilnd i"elude: 
pl'()\,j~ion~ fm pcrsonnel to: 

(.I) Il" iII conslant allendailee during 
idi curgu tmnl;fl!r o!"l!I'ations: 

(Z) Prohibit till: \Jncking of lank truck:1 
in Ihi: Iransfer [\I'UlI. uXI:ept wl1l:n il 

pC:l'son il; positiolwd IIt lIll! re:ar (jf thu 
Irllc\; giving instnlr:tiollS to the dri\'!!r: 

(:I) llc:fol'(! tranS[I!r. v!!rify thllt--
(i) Each IlIllk cnr OI' IlInk trur:k 

(;lIll1plies with uppliclIlJll! l'I·gulilliom. 
gOl'(Il'\ling ils lI~e: 

(ii) Alltral1sft:r hos(!~ Il/Ive l'l!!:n 
vilHlalty illSpllctnt! fllr(I:1II1l1gc und 
oeh:t:ts: 

(ill) ElIch tank tl'uek is [JI'operly 
irnmobiliwd with chock whe<:ls. IIlId 
dt!clricldly WOIlIHh:d: lind 

(i\')I~11(:h IlInk tnll.:k engirw is HilIIt orf 
unlUiiS it is I'l!ljuirl!d fOl' Irllllsfer 
opcraliol.ls: 

(-I) I'rcvc:nt 11 tllllk Iruek ellginC! that is 
oH during IrtlM;rt:r oPC:rlI tions frolll being 
restllrled unliltho lran~fer lines havl! 
l>er.11 dir,connr.ctt:d lind any rcleasetl 
\':Jp(lr~l h,l\'I: dissiplIled: 

(:,) I'w\'(!nt loalUng I.NC into alallk 
ear III' tank Iruck that is nut iil nxdusivc 
LNC ~;('('\'ict~ !li' that <lut:s not ~:ol1t;ail1 il 

pusilil'u prr~66t1I'C ir it iH in cxclu~h'u 
l.NC sl1I'\·icl:. lllltit after till: oxygcn 
(;tlntl:nt iil the tnnk is lt:stl:J and ir il 
1:~la!(:d., 2 1>I:I'I:<:l1t hy \'01 Ii lIle. plIrr,cd iII 
IIccol'dnnGe wilh <I prucetlul'cth;at Illeel,; 

Ihe n:qllil'ellll:nts of I\CA "l'lil'gil1i: 
I'ril1c:ipll'~ lind 1'1':I1:tice:" 

(G) Veriry Ihlllllli trlll\.~f(!1' Iinu:lli"vl' 
beoll discUllnectl!tI and elJuipmPonl 
deun:J bdorc the Innk eal' or tank truck 
is 11\()\·r.d fro(1\ the lransfer po:;itiul1: ;\nd 

(7) Voriry Ihal tl'unsfc:l's int() a pipl:line 
syslul)l ",iil not exclH:d tlH! prC~;SIlI'l~ (li' 

lt'mpl:l'llllIre lindts of the MYStl!l11. 

(:!) Prup!!rty !liiniilge I!xcecdin}\ 
SIO.OOO. 

(I,) As u reRI!11 of thl! iIlVl!stigation. 
IIppropl'iateuction musi bc takcll to 
millimize lucurrellce of the ineident. 

(e) If thc DireetOI' or reh:vlIllt stntn 
agl!llcy II/ld!!r nection 5 of the Natural 
GllS Pipelinl! SlIfcty Act of 1[/(if\ (,1(1 
\J.S.C. 1(74) ill\'r~stignll!:; IIn ineident. the 
(l!'I:I':rtor ill\'oh'l~d shnllmakt: l1\':rilable 
atll'l:lcvnnt inforlniltio" :rnd pl'()\'idr~ 
('('ilson.rbll'. a!lHist:rncl! in COlldIIC\ill)\ the 
i"vesttgntioll. UIlIl'S3 IWCI!:;:;.nry tlJ 
1'(::;t(II'" OI' l11i1illlllin servit:(~, nl' f(jl' roaf"ty. 
110 compollclll in\'oll'ed in the im:idl:llt 
ma\, liI' nlOl'l:d frum ils localiu!1 or 
lIth~~rwisl: illtr!rc:d \lIltii the illvcsti~iltion 
is cOlI\pkte OI' the inVl!stigllting rq:;I!IlCY 
(llh"r'\\'iilu proviIli::;. Whcrr: cOlllponr:llts 
11l1I~:l I,,: IlH)\'"d for IIp(:rrlliolliillJr safl.'ty 
!'I·iU'OII:;. tlJl~1' 1Il1l~,t not ho rt!I1Hll'l!d frulIl 
Ilw pL111l sil;: :llld l11ust hl! IIJaint,;i""d 
inl;)!:t 10 thl! c;..tl:ntl'rnclir:nl,l" IInlil IIH~ 

in\'I!!;tig:rlilJn i~ cOl11plclt: or Ihe 
illvl:litigatillg ngl:llcy oth(~rwhe pl·()vidl~:;. 

§ 193.2517 Pllr9lng. 

VVill'n Il(!CI!s~ary for sufet)'. 
rOlnpOI1Cnts that.cDule! uC~l\rn\llate 
:iignificlIlII alllllllnts Df (;OIJlbllstiblr. 
mixlul'l!S II\II~t hn purgud in accordanee 
with a proeetilin: which Illeels the 
[ll'o\'i:;illl1s of Ihe !\CA "Pllrging 
I'lincipll:S lind I'I'\1cli('.(:" nf(r:r b<.:ing 
takl!n ollt.of r.crl'icc and bdorc licinr. 
I'cllll'\\(!d to scr\·icr.· 

:i 133.2519 COl'nlTlunlcallon SY3tCO'1S_ 

(II) Each [,(\JC piantlllusl hUl'e II 
pl'imal'Y ~ol11m\lllicrtlioll Sy~tl'lll that 
pnlvid"s fol' I'erhld coml1lllnicatiollS 
1,(!lwl'Cn lill ()of!l'IItillJ,\ personnl!l IIt their 
\V(ll'k stHtions in Ihe l.NG plIIn!. 

{h)I~f\ch L.J\'C plant in .!XCQf>S of 70.CXlO 
g;dllllls stol'lIgr cupilcity mllst I1:lVr: lIn 
CI1\(·r.\~"I\(:Y CUllllllllnir:lItion sy:;lell1 tlral 
providr.:1 fur \'(!r!),d cOlllll1ul1iciltio[ls 
hl:t wecn H II pCl'sons lind loeiII ion:; 
Iwc(!s:;nry[or Ihe ul'derly S!1utdC1WIl of 
oPI!I';llillill!lj.llipllll!llt ilnd thu (Jp(!l'aticlll 
oI' ~;af"t)' cqllipnwnt in tilll(! of 
(!1I1CI'!:t:ncy. The .l:mcl'gl!l\cy 
!:Ollllllllllica!iol1 nystr'lll mU:JtlH! 
ind(!p"ntl(~llt of and ph,\'fiic:alty lõr!pal'at"d 
frtllll Iii" primary cOllllilllnicillion system 
und the ~a:cllrity comrllllnication sysl<:m 
lInder ~ HJ:l.2\)09. 

(e) r1lch cOlllmunicatinn lOy~tr'lIl 
rcqllirl'd by tilis pIll'I Illu:;l Iwve IIn 
Ituxiliary roollrer. oC pow!!r. ('xccflt sound-
1)(1\\'1~I'l:d I!ljUipnlt:nt. 



.' 
§ 193.2S21, 1000rallng rccordll. 

Each opernlor sholl mainiain a rl!cOl'd 
of Ihe results of cach inspcction; test, 
und investigu lion rcquircd by this 
subpurl. Such records musi bc kept for u 
period of noi less than 5 yellrs. , . 
Subpart G-Maintenance 

. § 193.260, . Scape •. 

This sUQpnrt p~escribcs rcquil't~mcnt9 
for Inninlnining componenls [jt I.NG 
plonls .. 

§ 193.2603 . General. 

(u) Each componenl in service, 
including il/\ supporI system, musI Ot~ 
nHlintained in a conuilion tl1ll1 is 
computlble wilh its operationul or sllrl~ly 
purpose by repair, tüplacenwnt, or ollwr 
mCllns. 

(LJ) I\n opcrotor ll\ny not pineI:, n'llII'n, 
or conlinUI! in service lillY COIllPOIll!111 
which is noI ll\uinlllinud innccortl,lm:e 
with this subpurl. 

(e) Ench componenl takel] oulor 
service must bc idcnlificd in the rt~COrdfi 
kepI uuder § 193.2639. 

(u) If u sufcly ucviec is lukell oul of 
6t.:rvie~fur mainlcnunee, Ihe compont'llt 
oni1lg ser\'cu by Ihe device must LJJ! 
taken aul of servicI"! uniess Ihcsiln\(~ 
su(cly fUllcliLln is proviund by un 
"llernale mcnns. 

(e) lf the illudverlcnl operutioll of II 
component lHken out of service eould 
cuuse n hazarduus condilion, Ihat 
componenl musI h:Jve 0 lug allaeht~t1lo 
the conlrals bearing lhe words "do noI 
"'peTUI!!" or words of comparuble 
lIleoning. 

i 193.2()06 Molnleoanee procedurutl. 
(II) 1~lIch OpcTlllor shllll dolerlll!l\/! il ilU 

pcdorm. consialenl wilh gcntlrlllly 
Ucc(!pteu engincering practice, tho 
periodie inspeetions or lesls ner.ued 10 
meet thc upplieabll! rcquimmcl1ls of this· 
subpnrt and 10 vorify Ihut compol1el\ts 
meel Ihe mainlennnee- stlln.dards 
preserilled by this SUbJ1nft: 

(b) Eneh opernlor shnll follow one or 
. morc manuals of wriltcn prOl:edures fOT 

the mainiennnee of each l:omponcnl, 
including IIny required corrosion ennll"u\. 
The prucedures must inelude--

(1) The detllils 01' Ihe inspcction~ OI' 
Icsls determined under pnrngrnph (a) of 
Ihis seclion und their freq\lcncy of 
pcrfornHlIlec: und 

(2) 1\ uescriplioll of olher 11I:liollS 
Ilceessary 10 I11ninlnin Ihe LNG plant in 
Ilccordunce wilh Ihr. req\lirr.n1f!nIR of 
Ihis ~ubpilrll\/1d § 193,ZIlIl[,. 

~ 193.2607 Forelgn ml1Lerlal. 

(II) The PTl!~I!I\C() of (,)reigu I1\U Il!rio.l I, 
CtJlllllminunty, or ice shull bc ilvoidud or 
cOlllrullnd 10 nwillluin the operutionlll 
6uf,!ty of "ach campanelit. 

(h) LNG plant gr(Jund~ ml.l~t bc fret! 
from rubblsh. debl'iN. lind olher Jllillnrial 
wl1leh present Il fire hllznrd. C;rn~~9 nreos 
on Ihe LNG plnnt grounds musi he 
maintained in Il mOllllel' Ihut cllll~S 1I0t 
presont n fir!! huzaru. 

§ 193.2609 Support systems, 
r.Hc:h support system nr fOlllldation (Jf 

HIICh compOlllml II\\lsl be Insreeled for 
IIny delrimenlal GIl/liige Ihilt enllld 
impair suppnrt. 

§ 193.2611 Flrc protection. 

(a) t-..!uinlcnanel! 1I(:livilics on fil'p. 

cOlllrol equipmcnl IllUst bc lll:llt'd\lll~d ~:() 
Ihut II minimull1 of UC(lIijlllWnl is laken 
nlll of ~H~rvicc al lillY nlle linll~'III\(1 iH 
rnlurncd to fiervir:e iil II 1'I!<ls()nHldl: 
IlI'rindof lill\(!. 

(b) I\CCi!!;S 1'1lull'S for 1l\00't~ll",nl of ri'!'l! 
Cl>lllrolll(lIlipllIl:111 wilhill naeh \.i-JC; 
pl."llll\lllslbc nlninlailwt! 10 J'(!:!soll,ddy 
provilll: fo I' Ilse in nli IVtl:!lht'r -
·condilioils. 

§ 193.2613 Auxlllary power sourccs. 
E;lCh nuxilinry power source 'nlll!,1 hll 

Il~sll~d l1Ionlhly 10 r.11I:<:k il!: opNational 
capahililY lind trsl~d lInnlllllly (nr 
cllpacily. The cnpilcity 1I:sl mllsl l:Jh 
inlo nccollnl IIH' po\\'l!r nI'I:dl'c111l r,IOirl 
IIP and simlllllllll!l1llsly opcrnlc 
I!qllipn\(~nl Ihnl I\'ollld hilVI! 10 1,(, !','~f'\'l'd 
by Ihal power ~o\lrcc in lill crnergnnr:y. 

§ 193.2615 Isolilting and purglng. 
(0) l3dore personnel hl~gin 

mainlcnanc/! Ilclivitip.s nn comporwnts 
hllndling Ooml11l1ble Olllds which arll 
isolated for mninlenanr.(!, Ihe r.ollljlonent 
l11usl LJn purgnd iil rll:r:ordnllce wilh I) 

pri)el!dufI! whi(:h nwelll IIH! I'Oqllil'l!Il\I:IIIS 
\lf ACA "Pul'ging i"rincipll;s lind 
Prnetkes," lilliess Ihn I)\lIlnto11l1l11:1: 
pl'o(~cdurcs lInder § Hl:J.zn05 proviiln 
Ihal thn netivity elln bc safdy perforllwd 
withOllI purging. 

(b) Ir Ihe compollenl or maintnnallct! 
nr.livily providcs nn igllilion sO\lrcc. n 
Icehniqlle inilddilioll to isolalion valvl!s 
(slIch IIS rCl1loving spool picr:p.s nr valves 
alld bllink Oanging the pipillg, nr double 
block und hlet!d valving) musi IH! IIsl~d 
10 cllsure thol IIH! work af(~õI is frlll! nf 
namlllllbll! Ollilk 

§ 193.2617 Repalrs. 

(il) HI~p"ir work on cornpolwllls 1ll1I!;! 
ile perflll"lll,!d tlnd Ipsled in ÕI nUlllIIt!" 
\\'hieh-

('I) A~ fill' as pril!:li':ilhl!!, cf)nlpli,,~ 
with lill! applieabl!! l't!quirl!lIl1!llls IIf 
~;lIbPllil l} of Ihis PlIl't: lind 

(~) I\SSIII'I:S tlll! inl('wily alld 
"l'I!l'lllillll;d illlr"ly "f 1111' eliIII!" 1111'111 
l)llillg l·t!Pilirl!d, 

(b) I:()J' l'I~pilirH (llildl~ whilll a 
eompmll:nl is 0pi:raling, tl,II:!J 0pl:r:>llIr 
sh:>1I indud/) iil III(: Illllilltf!nanCII 

pr()c('.d\lrc~ Undl!l' § 1\1:1.2(\()~, uppr()p,.iill!: 
prcr.illllionll 10 l11ainlilin Ihe safely of ' 
personnel und propt!rly Ullring n:pilil' 
nclivilil's. 

§ 193.7619 Control systems. 

(a) Each conlrol syslellllllusl !l(1 

(lropcrly adjusled to operale within 
dl!sign Iimils . 

(Ii) Ir il cOlllrul !:yslem ig uul of !il!(vicc 
for :10 d:IYs or Il 10 I'I!, il llIusl Iil! ill:õ!":c;I"d 
IIlId leslcu for operuliolllll cupallilily 
hdorI! relurning it to service. 

(e) Cnnlrol Syntl!II1S in s(!l'vice, bill 1\01 

IItlnnlllly in 0pl!r<llion (slIch W' f(!lid . 
vaiVI::, <llId illllomalit: sllllldown 
dl!vicl's), 1l\IIMI IH! ill!;pl!l:\"d ;lIld 11:':I"d 
Olli:" (~ill.h r:alPlldill' \,1~:lr,l)\iI wilh 
il1l" .. ",,[:, 1101 ":\I:I~I!tlill): 1511\111111>-'1, with 
Ihl! followill!! I'x("'pliolls: 

(I) (:01111',,1 sy:,I"II\!, 1I!,,'d )'I';l:;ol\;dly. 
:·')II.h il!: fol' liqlltdilClilll1 0;' v"pori/;lIilJll, 
1\1))::1 I .. , ill'q'",,:II'd ,lIld 11'~,,,,d i>.,fun: 1!.'iI! 
t!;I(:h SI!ilSOt1. 

(:~) Control sy::tl!lIlfl Ih,,1 <In! inlt:lldl:d 
fnr rirl! proll'clion musi IH! insp(~cll~d and 
'1I'sll~d al TI~gldilr inll~l'v"i:l noi 10 IJ'\I:I,,,d 
() 1I1011Ih!:. 

(dl COlllnd ny!;III/lI!; Ih,,1 "r<' IlIlrm;tll\, 
illll\lIII'Hliofl. SlIch ns 1'I!(jllirl!d ily il hal:(' 
1001.1 SY!;"~I)I, Illllsl IlI! in!;pl!cll~d iIIlii 
II!!;lnd OIlCI, I:ilch clllplldilr V(~"I' 11111 wilh 
illl"rvah: nnl I:XI:(,tldii!gl~, ;l\OIlI!.S. 

(I!) Relid v:dvi!!! musi tln ill!'pl!l:led 
and 1(~f,ll!d fnl' v(!l'ifil:nlion (Jf Ihe valve 
seal liflillg preSSIII''! lind I'csl!alillg. 

§ 193,:1621 Testlng Ifansrl!r hosl.':s .. 

Ilo3(!$ ur,od in I.NC Of n"1I11l1nl,lt! 
rt:fl'igerillll lrallsfllr Hy~;tt!II\S l11usl 1,,:-

("l TnHtNI lllH:t: t::II:h (:IIII'I\'1a'1' YI~"r, 
h,,1 wilh inll'rvalii lilli (lxc!'I!.!i,,!: 15 
11111111111', In Ihl~ IllilXinltllll P\IIIlj> pl't~:;su"1! 
OI' I .. lidvillvi! !:(I((illg: and 

(b) Vistlally illf.pl!cllld for d;lIllag,! IH 
dd(:cln hdOri: I~"r:h WIIJ. 

§ 193.2623 Inspeeting LNG storage t~ilk5. 

!-:,iI:h LNG sloragn tilllk lllu:;1 !.I! 
il\~pnclp.d or Ic~l!:d to vl~l'ify t\;all!ach of 
IIH: following eondilions Ii"t's 1101 il1lpail' 
Ih(! sll'uclllral in·lr~r.rlly OI' fi"ft'ly or lIll! 
tank: 

(a) \'olllld;Ilioll alld 1:llIk IIl1l V(!lIlt! II I 
.lllrillg nOTlnal op"rilliorl ilnd afil:!' il 
Il\ajol' Illt!l(:orologic;d OI' gllophy!;ic:d 
disllll't.alle,!. 

(h) 111111'1" \;1I1k 1,,:11..;'1:11. 
(,,) I-:fl','cl i 1.'1'11'1';:; "r ii\!;,d;JlilJll. 
(d) Fro:;1 hll:l\'(:, 

~ 193.2625 Corro~'on prol';clion. 

Iil) I':"eh 01"'1-011111' sli;dl dl'I'll'IIli".! 
which Illlll;dlit: t:1l1ll"f)III~IlI.'; I:,"dd, 
111111':;'; "")'l'",Ii"" is "I)lIll'olll·d. I'dv,'. IIII'ir 
illl'!Wily OI' rt:li;d>ilily ildv"I'::l!ly ;drl~(,'II:I: 
liy I!XII'l'lIal, il1l","al, OI' il I 1111':;1'11<:, i,: 
c:()rrl)~ii{)il uuring lhidr illl':l\rI!~d .'j'~l"ViCf: 
lik 



(b) COl1lpellwntn WiiOHt! illtl:grily or 
rulilloillly could be (\d\'er~llly affccled 
hy corro8ion must bc eitht:r-

(1) Proleclcd from corr()~ioll in 
IIccordunee wilh §§ HJJ.2G27 thrtl 
193.ZU35, as applicable: or . 

(2) lnspeclcd und replilend undcr li 
program of schedulcd main\l;nance in 
(\(;cordnnelJ wilh proce(\llrt:s nxlilbli~lll:d 
undt'r § 103.2005. 

§ 193.2627 Almospherlc corrosion con!rol. 

Eaeh CX(H)(;cd compullelli Ihal is 
slIhieet to utmospherie corrosivl: ultack 
lI\\lst bc prolccted from il tmospheric 
corroslon by- . 

(u)Muleriallhnt hns 1)(!l!1l tli!signed 
lind suleclcd to resist the corrosi\'ll 
nlmosphcre involvcd: or 

(u) SlIitnblc cOllling or jackeling. 

§ 193.2629 Exlcrnal corroslon conlrol; 
buricd or submerged componenls. 

(Il) Eaeh bllried Dr sublllcrgcd 
component Ihat is slIbject to extnl'llitl 
c(lirosivc attuck Illust be prott!eted f]'(llll 
oxtel"nnl cl;rrosion by-

(1) Maleriallhut h~,s bCI:n dusiglll:d 
anu sclcclcd to r!~~;ist the eorrosil'l! 
f)nviroi1l11Cllt illvolved: OI' 

(2) Thl: follnwinl! II1liall:l: 
(i) An cxlc:rnul f!rutllctivl) coatillg 

defiigned und inslallt'd to prel't)l)t 
currosio!\ allnck ano to nlllct the 
reqllirel1lcnts of § 1!J~.4{)1 of this ch:qltn: 
and 

(ii) A cathodie protcction S)'SIlIIIl 
designed 10 protecl COll1pol1(!nls in llwir 
entirety in accordanee with Ihe 
rr,quirel1lcnls 01 § H12.4fl3 of this ch;qJII,r 
lind placcd in opcralion bdol'l! Oc\t1Il(~r 
2:1, 1(lül, OI'. wilhin 1 yc,lr arter the 
COl1lpUnllnt is Cllnstructlld or inslalll:d. 
whichc\'er is carlier. 

(h)Whcrc callwclil: proll!ctiol1 is 
applied, componenls thal ure eltlc\rie;dly 
inlcrconnr,(:ted mllsl be protecleti as " 
uni\. 

§ 193.2631 Int""lul eorrosion contro\. 
Each component that iH sullillel 10 

inllmlal corrosivc utlnck musi bn 
prolec:led fro.11l internill corl'osion by­

(li) Malerial Iha I hns hecn desiglH!d 
and scleclcd to rcsisl Ihe corrosivl! fluitl 
ill\'oll'ed: OI' 

(b) 'Suitable cOilling, inhibilor, or ol·hcr 
meons. 

§ 193.2633 Interferenee currenls. 
(u) Eaeh componcnllhnl is sllbjl~ct 10 

electrical current inlerference musi b!! 
prolectcel by n conlinuing progri1m ID 
minimi7.c thc dctrimcntal dfects of 
currt:n ts. 

. (b) Each cHlhodie protecliun ~y~;\ell\ 
nltlsl Ile designt)(\ und instnlled so ns tu 
minimizc any ndversc llff(!CI~ ilmighl 
causc to lIdiaccnll11clul COl1lpOni;l1t::, 

(I:) E:lch ill'l,rl::'~I~d I:IIITlill1 1'11\\'1'1' 
I;ource mllsll"i illslallt:d Hlltlll\ililll:lilllld 
10 pru\'I:1I1 n'dvllrHI' illll'rfl:rl!ncl! with 
CIIIJ\llluniclltiollS IIlld cOlllrul fiystt!I\I::. 

S 193.2535 Monitoring eorrosion contro!. 
Corrosioll protection providr:tl d:; 

reqllired by Ihifi subpilrl mllst he 
pllriodicillly' monito('(~d 10 givl~ eurly 
('m:ogllilion of indfecli\'r. cOl'rusilln 
I'I'I)tl:ction. including the fullowing. n:: 
applicable: 

(:I) Ench l.lIlrilld OI' slI11lI\el'gl)d 
cOlllpOllentundllr cathodie pr()tl~I:lioll 
1Il\l"t bCI Il~sl(:d nlll.lnsl onc!! t!nch 
cal<:llt!lIr yeur, bulwilh intr.rvals not 
l:xcel'tling1:) Illonlh:;, 10 dl)lcl'lIlicw 
whcthl~r thll eHlhoeli(: prolection mel'ts 
Ihe rt!quil'ClllCllts of § lnz..WJ of this 
Chilpli!l" 

(h) 1':111:11 calhoclie p]'()ll~ctilll\ I'lletifil:1' 
or olher ill1prt'f;scd eurrent powl)r snurce 
IIll1stll!! inSptlelr.d at II!ilst nlilllC5 eaeh 
enlllndar y"nr, but wilh intervnls not 
IlxClll'ding 2 '/" lililiiths, tn lillSlIlC Ih:lt il 
is Ol",il',ilillg propurly. 

(c) 1':lIch n!\'1!131: elllT!!lIt swilch. l'IICh 
tliodl:. (1Ilt! cCII:h illtllrfl'rI!!IC!! bond 
,wbn:iI: f:lill1l"il \\'ulIlll jlloplIl'dizli 
Ci1ll1pWlllnl pl ,,11,ction mll::t hli 
1·II'I:tl'lt::dly chl!l:kl:d 101' 1'1'111'1'1' 
IHirrnilnilllcl~ at 11!;I:il Oli1111'S I!ach 
c,dllntlilr vear. hut wilh intl!rv:d:; 11111 
t~,\(:elidin~; 2 '/;' montbs. Each nthc'r 
inlt'rfl'rcncI' bond mllst hll elH!ckl't! iiI 
IUlIst onl:t! eneh ealt!llliilr yt",,·, but with 
intllr\'ills not e~el!l!diilg 1 ~i Illn\llhs. 

(dll,ach compolllmt that is PI'Otllelllt! 
[rOlli lItlllo:;l'lwl'ie cllrrosion 11I\lst III: 
inspl~clcd lit iilturvllls not exct,,!din~~:\ 
vvafR. 
. (Ii) H II compOntiilt is prlltl!clilt! fl"I1l1l 
inli:m:r! eUl'rosioo, mllilitoriog d(!vit:l~s 
dl'l:iglwt! tl.l dlltect inl(~I'll:l1 corrosioll. 
I:llch 118 COUJlOIl:; OI' JlrolH!H, 11111:;\ ht: 
loclIled wh(!r(! corrosiof) is mosl likely 10 
ocelll". Iluw(:\'f)r. nlOoitoring is not 
reqllirod for c:orrosioo rllsislnnl 
l1\atlirlal, If thl! 0pllrulll)' Cilll 
t!1:lnOlu;lrutl) thlll lIlli eOlllpllllllnt will not 
Ile adl'l,rSt!ly lIfft!cll!d by inlllmal 
corrosioll during ils ~l!fI'ice lifll. Illlin'nal 
cOl'rosioll cuntl'Ollllollilol'ing dllvie!!:: 
m!"!st bl! chllcked nt Inast tv,'-Il tinll':; eiich 

. c;dentIar ye:lr, but wilh inltlrvalsllDt 
I:XClit!dillg 7Y~ l1lolllhs. 

§ 193.2637 Remedial measures. 
Prompt corr()ctivC! OI' rl!nwt!i,d fiction 

musi br: taken ",hellever nn operntCJr 
learns by inspI~clion or olherwisll tlHlt 
atmospheric. l:xtr,rn:d, or inlllrnal 
cOI'l'oöiun i:: nnt conlrolletl 115 n:quinld 
by llii:: snbpilrt. 

§ 193.2539 Midlllonnnee record!> . 
(n) 1':lIch oplir;lIllr idlldl kl:ll}! il rI'clInl 

nl eill:h I.!\:C plnllt of thll d"tll lind t~'prl 
of (IiiCh m:dllt('nill\CO Ilclil'ity pI!rfornll)t! 

(lII 1'011:11 (:IIII\I'I>III'nt tll IlIlll't 11,,1 
niII'JiII'IIlI'nlll of Ihi:; ';""parl, ,illl:lllding 
!,1'riI1lIi!: 11':;11; IIlld ill'~;PI·cli()Il:;.'.fllr il 

I'eriotlof not It,:;:; 11111 n !iVI! YI'iII'S. 
(\Jj I':ach oplirator lihallllluilllain 

n'clll'd:; o.r 1111lp:; tll show Ihe'loeation of 
eli t"odic;illy PI·otr.ctl'd CUIllPllllIIII!:;. .... 
nl!ighboring strllctllrl'~ bondlid tn Ihl! 
c;lllwdic prokc!iolll;ystelll. <lIlli 
COITw;iun protection eljllipllllilll. 

(r:) 1'::rc!1 of the follf)\\'ing l'eclJcds 1Illll,t 
\111 retaint~tl for nl; Il)ng ns 11](: U,C 
f:lI:ilit\' rt:lllnill~ iil sr:rvir:e: 

(1) r.:lIch ("(~curt! OI' milp r(,rlllin·d li.\' 
l':lr:lWilph (b) ()f tld:; ~l!cti()i\. 

(~j Ri:cord:; of (l:lch test. SlII'nl)'. OI' 

in:,J!I'ctio(l rl!lJlIil'e!l by this s\lhpilrt in 
slIffielcnt dl!tnil 10 dl.'ll1onslr;il'~ 1111, 
adl!fjllilr:y uf corru:;ion (;01111'\1\ II\CIISUI"I:S. 

Subpilrl I-Firc Protection 

;i ln3.2001 Scope. 

Thi':; SlI\lp'lll pr!!scrilll!S fl!lj\lin·:."in!i; 
f."r fir!! 1'1'I:\Tlllio!1 ,\lld fire cIlIllrolllt 
I.~;(: 1');1111:; olh"r Ih'"l \v;lli:rrrlmt I.~JC 
1'1:l/II.i." 

li t9~.2flOJC;f'nt'r~1. 

1,:,":11 "J":I·"I"r I.h"IIII:"1 ~i"'''l1d ri,,: 
1'lld"I;I""1 l'i11:ill'·I·rill.l! I" illl:lpll'I; In 
III i II i Iil icI: till: "CCi!l"rtilll:" ;IIld 
Clln:;"ljlll:III:II;> of rin,. 

:i 193,2005 Firc prcvenliol\ pi:lo. 

(:1) Eilch "pl'r"tnr slwll (k:crll1illli--­
(Il TI\I)!;I' PIlli'I'tiill SIl\II·t:I~:; llf igllitiull 

I(lCatllt! insilk ilnd ildjilCI':1l to th,: u"r; 
plilnt \Vhich clI\llt! CillI~;1I fin!s Ih;il lI[reet 
the Sariit)' of tl]() plill1l: illiii 

(::'l Tl!o::I' ;11"1:11 i;. IIS d':I:cribr:d iII 
~;cl:til1ll !itX~·-1 Il[ lI,fFI'!\·j'(). 1'0'11111'11 till, 
putl:llti," tlxists [lic'lhe Ilf'I::,t:/lI:t· of 
fl;illllllilblll n"ids iil illll.NC \lI,"\t. 
Ikll'IIlIill/llillnl\ 111i1t1t) 1I1ll11:r thi:; 
parilgrHpli lill1St be kept (;UCTlil1l. 

(b) \'\'iJ" respecl to nrtin!> dett:rlllil1l1d 
undi:]' pH]'ngl'i1ph (cl)(Zlof this secliol\, 
e,lI:h 11\11:1';110]' S 1111 II il1eludn in the 
(1pl'r:ilil,,~ ilnd IlIninll!I)llflCII (lI'IlC'ldllll'S 
(I:I([r,,' § l!IJ.2;lo:lllnd ~ l!J:\.;~I)()!j. il:: 
npj,ropriale. steps neells:,lIry 10 
Illinilllizli--

(t j The leHkage or releilse of 
flUllllllilb!c fluids; !Inc! 

(:'.) The p()s~ibility of n<llllllll;ble l1uid:; 
bl:inl( igni.te(\ by S'JUrel:I; idf:l\lificd uneler 
pilrilwarh (\\)(1) of this section. 

§ 193.2007 Smoking. 
(:1)(1) Sll10king i~: prohi\;itl'd al Uil L~;C 

pl:lnl in aren:: idl,ntiril,d lInder 
§ 1!l:l.::I'.();i(il)(~l· 

(:!) ~;II1()kil1g is permil:'ld only in such 
1IlI,;lIiolli; that thr) opernlor dllliigll:III::: :Ii: 
il ~;m(dd!\l! t\n~;l. 

(b) ~)il',1\1I I1lillkl!d with Ihe wmds 
"<;n\okillg fJllrl1iilled" 11I(1f,tlJ(1 disp'lyr,d 
iCI )Il"11minl'llt plilccs iii l!:Ieh snlOkil1;: 

" 



.' 

who~c inll!grity or 
bc ndvcrsely urrecled 

musi bc cilhl!r-
tcd from eorroRioo in 
wilh § § 1\13.2G27 Ihru 

IIS IIppliGilbk or . 
lod and rr.plncno 1I0dl:1' li 

C seheeluleel mllinllmanc!! In 
wllh proclHlllres llslnlllislu:d 

oder § 103.2605, 

§ 193.2627 Atmospherlc corrosion control. 

Euch cxposcd eompollcnllhal i~ 
subieel to ulmosphcric corrosi VI! till õlck 
must bc proleeleo rrom atmo$phr.ric 
corrosian by- . 

{al Mutl!riullhlll hns bOllll (\l!Sillnl1<1 
lind seleetcd 10 resist the corrash;e 
il I mosphcrl! invol ved; or 

(b) SlIitllble couling or jac.;koting. 

§ 193.2629 External corroslon control; 
buried or 5ubmerged componeots. 

(0) Each buriod or subll1crgeo 
cumponent thal is subjeel to cxll!rI1i11 
c(drosivc li Ituek mllsl be "roteelml ('nliil 

nxtl!l'nal currosion by"':'" 
(1) Mlllerinllhut hus bel:n dl:signl:d 

lind 8clectcolo resisl Ihe CO/'l'OSi\'l: 
'environmenl illvolved: OI' 

(2) The rollowing menn$: 
(i) An cxternul pmteelivl! cUillillg 

designed und iostulled to prcvenl 
Gorrosion 1I11nek und to meellhe 
rcq\liremenls of § 192,461 of Ihi~ eh:qller; 
and . 

(ii) A cathodie prolection Ry~It:1ll 
desiglled 10 prolecl eomponenls in Ihni,. 
enlirely in ucconlanc:e wilh Ihe 
rr.quiremcnls of ~ 192.4fi3 uf lhis cha"ll:r 
und plnced in operulion bdorll Octllber 
2:1, HJ[l1. or. \Vilhin 1 year IIfler Ihe 
COlllponent is conslrucled ur inslidlnd. 
whiehever is eal'lier. 

(h) Whel'c ca I IllI tI il: prolection is 
applied. componellts tlwl are ell!clric:t1ly 
intereonne~leel musI. bc pro(r.cled 11$ II 

. uni!. 

§ 193.26311nternal corrosion conlrol. 

. Each componenl thnl is SUhjl!CI 10 
inlenJal eorrosivo attack must bc 
proteelnel from inll!rnnl corrosinn hy­

(u) Maleriullhnl hns bllcn designpel 
und seleclnd 10 resiSI Ihe corrosiVll nllid 
IIl\'olvcd: or 

(h) 'SlIitablo conling, inhibilol', or ul\.!I:1' 
. mcans. 

§ 193.2633 Interference currents. 

(a) Each componenl lhal is subjecl 10 
cleclrical current inlorCerence musI bc 
prolccleel by Il coniinuing progrllm 10 
minimizo the deldmenlnl effeels of 
currents. 

Ib) Eaeh cathodie prolection sy~telll 
must br. designed nnd inslalled so as 10 
minimize lillY ndverse dfects il mighl 
causc 10 udjacenl metnl c:omponcilt~. 

(e) Eucl! il11pr()s~cd eurreili ilOWI!r 
!õ(ImC(! must bc illstalled and lIlõlint:lined 
10 prl!venl "dvI:rsc lnkr[l:rcncc wilh 
CllllHllllnicntiollR ond contml systC:I1l~, 

§ 193.2635 MOllltoring corroslon cOlllrol. 

Corr\l~iol\ prolection p(,llvidl~tln:l 
ruqllired hy Ihis slIbparlmusl hu 
I'I:riod\cally IllUnilo(,pd 10 giVl: l'orly 
rccoglliliulI of inerfeclive eor(,lJ~ion 
}IrDInetioll. induding l!ln following. ns 
IIpplicable: 

(n) Ench lJllril!t! or ~ubllwrg()d 
componenlullder calhodic proleclion 
Illusl bc \(:SII:OIlI lenfil oncc ell ch 
enlenelnr yenr, bul with inlervnls noI " 
I:xceeding 15 mOlllhs, 10 dr.lNll1inl: 
whelher lhr. cnlhodie prolectio'n 1)1(!"ts 
Ihe m\juirenwnts of § 1f12.4G3 of Ihis 
Chapll!r. 
. (h) I':nch eathnelie prolt!ctionl'l:clifil!r 

or 'Ollwr impret;sed CUlTclll pllwnr ~llurcc 
l11usl lli' inspeclr.d III Il:asl G times eOlch 
cillPondilr year, bul wilh inlervlIls 1101 
ext:t:eding 2 '/" rnolllhs. In cnsure Ih:1I il 
Is 0l",rilling propt:r1y. 

(e) Eneh revelMl: ctll'n:lll H\\'ilch, 1'11I:h 
diodt:, IIlld l~llt:h inlur['~/'I:ncn bond 
\\'hll~e [ailurt] woulo jl:opnrJiztl 
ClllllporwI11 prOlt:cliol1 l1l11sl 1><: 
l:!c'ctrit:lilly chl:ckc:t! for JlI'0JlI~r 
Jll~r[orl1lanGe (Illuasl () timPR each 
calendar yeilr, but wilh illlervab: noi 
excr:eding 2~'" l11onlhs. Each nlher 
interfprenct! bond must I>l! chr!ckl:d iii 
Il:aRI once erich cIIll'nelllr YI~ar, bul wilh 
illlt:rVills noi e:\cl~t~dillg 15 nHlIlihs. 

(d) LII:h cOlllpolwnl Ihal is pl'Oll:I:I(:d 
[/'tI1Il allllm;pht:rie COITosioll mllHt bl! 
inöpI:cll'd al inlt!rvnlR Ilol excel'ding:\ 
VPtln" 
. (e) If II cOl11ponent is protcc\t:d fl'llln 
in\t:rI1al cotTosion, moniloring devil:es 
dr::,jglwd 10 dnlecl internai corrosion. 
::lIch IIh coupuns OI' probes, must bll 
localnd whure corrosion is mo!;t likply 10 
oeelll', Iluw(:\'er, monitoring b;nol 
ri!quiJ"{:d for corroRion rcsislanl 
mall:rtab Ir the operalor can 
demonsll'ulu lhal the r.omponcnl will noI 
be ndvl!rs<,ly aHI!clnt! by inlernal 
corrosion during ils service life. 1"lerni" 
corrositln (;onll'ol moniloring rlt:vir.l:S 
I1lIl~t IH! ched,l!d nt leilsl Iwo timt::; r:ill:h 
ealE:nd:II' )'0:"', bul with illl~rv(llfo lillI 
l:xcl'l!ding 7'/~ nlOnths, 

§ 193.2637 Rernedlal measures . 

Prompl corl'ecllve 01' renwdial aclion 
musI be l:tken whenever un operalur 
learns by illsp\~cli()n or olhcrwisr. Iha I 
Hlmospheric. exlernal. or intr!rIwl 
corrosioll is noi eonlrolled :ts l'I:quircd 
by Ihis subpurl. 

§ 193.2639 M~illlcnance rccords. 

(a) 1':lIch uperillor l;h,,1I kr:(!!I II rr,cord 
III (llIeh I.NC plilnl of the date :tncll~'l)(! 
or eilch mnillll:nill1Cn aelil'ily lH!rfornwd 

on t'\lc\i clllllponr.nt 10 "wcl thl' 
rl:quirellwnlll of lhir. r.uhparl. including 
pl:riodic tl'sls lind inspl'eliorlr" for (\ 
!lr!l'int! of not !ess lhon fivc Vl'lIrs, 

(b) E:lch opt:rator öhalllll'!lilllilin 
rt't:ol'tl" or llIaps 10 show lhe 101:1\lil)ll of 
clllhodlcally proll:cll'd comp\llll'IlI,;, 
Iwighboring ~dructur(,iI bond,'d In Ihl: 
calltodir: I'rol(!cliull !:ysll:ln, lind 
corro:;ion proleclion crl'tipmCll1. 

(e) [':ilcI1 of Ihe following n:colds 11'1111:\ 
III: r"lilinl~d for nr. long ns Ihe I.NG 
fileilil\' rr;Il1(1ill~ iii service: 

(1) [':lIch reeurd or milp rcquired I,y 
pilrilgl'nph (b)uf Ihis seclion .. 

(:~) Recorti!;'of ench lesl. SlIrI'ey, or 
illl;!lI~cliol1 n:qlliretl by Ihis slIhparl in 
sufficienl delail to demonslralu l\in 
adt:qllac:y of curro:l!on eontrol mCilsures. 

Subparl I-Firc Prolectlon 

§ 1 n3,200 1 Scope. 

ThiS SlIl'pnll pl'Ilsr.rihes 1'I!llllil'l!IlH:nl!; 
fllr f.in! Jl!'C\'llnlioll and nn! CUIIII'IlIIlI 
t.~:c pI:I111~; olh"r Ihiln w:III:rfrnnl1.NC 
,,1:1,'1:;, 

~ 1~3.2a03 Gcner~1. 

I':ach (Jl'e!'ill"r ~hllll USI! SOIind firt~ 
jlllllcclillll I'ngilll,erillg prillcipll::l 10 
nlinimi'l.c Ih" IICCIIITeIlCI! alHI 
Ctlll::r:lIUl:IICt:,; of firl:. 

~ 193.2005 Firc prcvenlion pl~n. 

(a) Eileh 1Il>l'l';llur slwll dr!ll:rllline-­
(\) Thtli;r: pille!'!!iill flllllrces of igniti(Jn 

tllcait'd illsidl: :mtl iltliacelll to Ihr. l.NC 
pl"nl which cDuld (;:Ill:;': n('t~s Ihillnrfeel 
lill: sili',:.I)'.of t!w plil:11; i\lHI 

(:~) Tlwf.t: ;tr\'a:;, ilS (k:;crit.I!tI in 
~;t:t:'Iilln r,(~~·\ i,f 1\11-'1'1\-70, whl:re thl! 
pOlt:nlial exi!;ls flJr lhe !,!'l!scnce uf 
11i1lJllllillJle nuitls in iln LNC pllln\. 
J)r't"rllIilllliions I11l1de undl:r lhin 
pilr:lgrapli Illust bc k(~pt currl:lll. 

(IJ) VVilh re:;pccllo areas dl:ll:rminod 
liilder purugruph (11)12) of this seclion, 
ench ol't!ralor shllll incluclr: in the . 
0p"I'aling ilnel mainieilarlee proc(,(!tlrt:s 
lIndl:r § 19:1.2501 lind ~ 1 D:U(i();i, ilS 
0l'propriale, slcps ncces8HI'Y 10 
lllinimi'l.I!-

(I) The It!ilkagc OI' n:lea5c of 
f1illlllllilble fI\lids; lind 

(:~) The pnsnilJilily of finnillIllIIle nuid:; 
I>l~ing iglliled by sou/'cr.:; irll,nlified und,!r 
I'Hragraph (nHl) of lhi~ seclioll. 

§ 193.2307 Smoking. 

(a)(l) Smoking is prohillileel iii iln Lr--;C 
plnnl in ilrt!as ielenlifiee! unoer 
§ H13.2f10:i(Il){2). 

(2) Smoking is pcrmill.l:d only in such 
loe:llions Ihat the opernlnr de!;i~nnles rts 
il srn(lking (\f'(~i\. . 

(h) Sii~nH nlflrked wilh Ilte wordH 
"SIlJoking pI~rntill(:d" l11usll)!! tlispilycel 
iil prolllil\pnl plilCr.A iil eitch "Illoking 
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Url\U deolgnalud un(ler pal'aSl'lIph (n) of 
Ihi, seelion. , 

(e) Signs marklal with I)H! wurds "NO 
SMOKINC" Dl~\ tHI displuyed In 
prominont plaC\l6 ln aroa..~ wbOl'e 
snloking i.!l prorubiled. 

§'19J..28.00 Open IIrcs. 

(II) No open (lrofi !lJ'C Iwrndtlnd III IIn 
LNC plnnt. execpl nl Oart! 51ueks lind .11 
limes lind plnees designated by the 
opcra tor, 

(h) Whc:ncvcr anopell fireis 
desigllutcd. thcromllsl bc allhl! sill! of 
Ihe fire-

(1) Truined fil'p. fighting peruollni:l; und 
(2) Firll conIrai cq\dpml!lll \\Ihich has 

Ihe cilpnuilily of exlinguishing Ihe fil'e, 
(e) The fire nghling personnel and 

I!ljuipmenl musI remuin ul lhe fire Sil(! 
Ulllillhe firc is eXlinguislld und Ihern i:; 
no po~sibilily of ndgllllioll. 

§ 193.2811 Hotwoli<, 

Welding. flumc culling. und simiial' 
operaliolls orc prohibllcd. cxcl'pl al 
limes lind pluees Ihul lhe opI!l'ator 
dl!signatcs in \\Iriling us sufe l1ndwhen 
conslutllly supervised in aecordanee 
wilh NFPA·51B, 

~ t93,2813 Slorage,ol Hammnbl!) fluids, 

FIlltnmable Ouids may not bc sllll'!~d in 
ureas \ ... ·her·\! ignilion 'SO\ll'I:I!S ill'e 
prt~st)nl. unIess slorct! in nccordancl! 
wilh th,e wquil't!nlellls of Chapll!r 4 ()f 
NFPA 30. 

§ 193,261!\ Motorlzcd cqulpmen'l, 

US!! of malor vchi~ll!s anu olhel' 
moloriZllu CqUiplIlI)I'lt ",hiGh c.onslilllle 
polenliul i!\nililln sourr.IlS is prohihi(IJd 
in ((n itnvounding SIHIC(!. in "rellS within 
15 Jll (,HI.Z rt) of u, slorage Iõlnk. und In 
Ul'cas \Vilhin 15 m (49,2 fl) of proe'ls~inll 
equipm!!nl Gonlaining OI nanuHabll! fluid 
excepl...,.... 

[ü) Al limes Ihe apel'1l1ol' e!tl~ignall!s in 
wriling us safl!: llJ\d 

(IJ) \oVhen lhe nlDlorized Il<juipnwn,1 is 
,consluntlY:Jllended, 

§ ,193..2817 Flfe equipmenl. ' 

[a) EachoperUlol' sllllll dl!It!l'lIlinl!: (1) 
till! IypI)S anu si'l,I!s uf fil'ns Ihulmay 
rellsonnbly be IlXpe(llnd lu ocellr within 
anJ ilJjacent 10 c((eh LNC planl Ihill 
cOllld "Hcel lhc sufel}' of ,complln0nls; 
and (2)'Jhe foreseenlJl!! cIlIIsetjlll!IICI!S of 
111I!sll fires. indllliing IIH! failul'n of 
cLJlIlponellls oJ"u\lildillgs .lIll! hl hl!;JI 
cxposure, 

(b) Ellch operalorshall pruvide ilnd 
mainiaili fir~ eLJnlrol eljUipmnnl and 
supplies in ac(:ordancc with lill! 
applicaLJle rorlldn:llll'nlSnf NFI'A 5\1:\ Iil 
proleelal' cool cl)ll1jJontnls IIlal euul" 
(;Iil UUI! 10 heal exposun! from (il'I'S 
t!ntermin(!uullt!er paragritph (;i) \Jf Ihi~ 
ser.tiun one! cillll!r worSIin an I!JllI:r;:I!IlI:y 

or endlll1Rflr pI:r:lIlIl:IOI' IH'olll!rly 111I:lil"d 
oul9ide lhe plun\. Proteclion nr c',\llling 
mUNt un providee! for nN IOllg IIS lhli hlllll 
cxposurc cxists. The nr'I! conlml 
equipme'n! and suppli.1H must \nt:llldli 1l\IJ 
(ollowln/1: 

(1) POJ'tabl\) fil'!? exlin!.\\lilllwr~ !;uil;lhl~' 
(Of' lypns of nnlH idcnliril!d IIndl'r 
plIl'agl'ilph (II) of Ihis sc(:!ion; nlld 

(2) lf lhe lotol in\'cnlol'Y of I.NC i3 ;~(>!i 
m" (70.O<X) ga!.) or !lHll'!!, rl \\;all!r slIppl.\' 
IInJ ussodilled dldivery syslem, 

(e) Each opel'nlor shall d(!IImlliI\Ii IIH! 
lype. siw. quanlily nnd IncaliOll o( IIH! 
fi('c control r.ljuipll\l!1I1 IIl1d ~IIJlplil!s 
(,I!,!ui!'cd untler pilJ'agJ'uph (1'1) of Ihiil 

, ~I!r.lion, 
(d) Each op"J'illoJ' ~hllll proviol! I!lll:h 

fildlily peJ'SO!) who 1ll1I}' bC! I~ndallgi'l'I'd 
by exposuJ'c 10 fim nr lhl~ I1I'0dllcl:; of 
comlHlslion in !lel'fol'ming [jr!) conll'ol 
dlllies proll!clive clothing and 
I~'lllipll1lml. induliing. if IH!I!I!SSilry. a 
~I!If·c:nnlainl:d hrr.illhing i1PPlll'iI!\li;, 

(u) Porlilhlt! nn! c'onll'ol (!qlliplrll:nl, 
pl'Oteclivc eloIhing lind nq\lipnll!Il1 for 
plirst)nnld URI!. con1mb fnr fixed fift! 
cUllll'OlllquiptlHlnl, lind fin! conlTll! 
SlIpplil!S 1\\\151 tle CIJIIRpil:illlllsly IOl::I!tid, 
Jl\lIrkl!d (OI' l'lIllY f!!I:ognilillll. :llld 1'(!;ldily 
availiliJlt! for \JSI:, 

(r) FiJ'I! conlrul eipJiplI\!:111 1I111S1 hil\'t'! 
opnralillll inHlJ'\lclions, In:lll'lll:lion:, 1l111S1 
III! illlilchotI 10 11I1I'lillIll! I!IptiP"ll'IIHI\(1 
Jl};H:(!d nl lhn IOc'illinn of cOlllrols for 
l'ixl!d e<juipnll:n!. 

~ 193,2,819 GU9 delcction, 

(;1) Allureas dclcrmilwd ulldeJ' 
§ 'l!):l.Z!l05(1I}(2) in whit:h il hilzllnllt) 
jlel'st)nfi or prllpmly cOllld 1,!xi:;1 1\111::1 IIn 
1:"nlinllO\lsly moni!lll'l:d (oJ' thll PI'l!SI!III:I! 
of rInnu1labll) gas(:n ilnd vapnrM with 
fixed Ilammallle gaH dt:II!clion ~y:;IIiI1lS 
p;'Il\'idlld '(11Id IlHlilll;dl\l!d .1I:t:ordillg III 
lhe IIpJllil:ahlll retjuirt:II1I!IJls of NFI't\ 
~,\J."', 

(b) En(:/) fixcu narnmalll!! glli; 

dp'lllclinn syslem musI Itl! pl'Il\'id(!d wilh 
,<ludible and visihll) ainmI' loenlilli al ;111 
illll~lldp.d cOlllml t'OOll1llr conlml ,;I;lIioll, 
and 1111 IIlIdiillt! ;1I;lrl11 in 1)\I~ ;II'I!!I Ilr glls 
dl:ll·I:lioll. 

(e) Flllmlllaltle gnH IIlill!I;liOIl "IlmIIS 
lIlu~1 bt: ~lillo aell";!!I! 111111)1 Il1llrt: Ih:tll 
Z;, pI!I'Celll of lhe 10\\ll~1' (J;II11:lIIlItII! liinil 
of 11111 gas OI' vapm bl!illg 1I\OllIltll'l:d, 

(d) l:as dU!I!Clioll SYSll!IIIS IllllS1 I", 
illslililed Sl) Ihal 11\I:y ClIIl hr: l'I!adil,\' 
1(!~It!d ll~ f'li<jllil'f't! by NFI')\ ,,\),\, 
, (1:) A l1\inimilln "f Iwo P"I'I;dlll~ 
flamlnnbll! gos dl~II:clol's eapahl,: Ilf 
nll!ll.<;\lri"g Ih" 101\'1:1' l'lal\llll.altll! liiliii 
lilli S I iii: !lVllilaltlr. II! lill! I.NC pl'IIIII (II)' 
li:\!· li lull lill\l!~, 

(1') 1\11 I!IH:IDsl:tI h\lildin~~~ l'llt:illl!d "'II 

l'LIIIIIIIlt!>iI! fPJ:I dl!ll'c1illll BYII\t!1I1 Ih,1I 
pl'ovid,,~; II vir,iIJln OI' illldil'!l! 111"1'111 
1lI1!:;it!e lill: (·,,!JIIII/:d building, Thl! 
SY!l!I!Il\S musi be provielud dnd 
mltinl.tinl:d 'lI:col'eling 10 th.! <li'plil>liJlll 
1'I!'11til'l:1l1l:nl:; of NFI'A [,!lii, 

§ 1!I'J,:'02 1 

(II) I,'il": d'.!llicltll's Ikll LOIlI il\lloll~,I,' 
Ilwllilor'for Ihe pt'!!!iI:nl:ll of l!illll!1' naliII!. 
hnal. OI' proclUCiS or (;llrn!J\f:llioll milsiim' 
I'I'0vid,!d in illI ;If'!!;If, dr:ll!rrnillf'd tll\dl!1' 
~ 1!!:I,ZnO:I(a)!2) in whit:h II Illll.al'd IIJ 
PI!I':lon~ OI' propiirly t:Ollld 1!~'li;l and in 
illIlIIllI!1' .1 l'I!a S Ihill ;lrI! \I:'I!d for lilli 
!dOI';I;:I! IIr f1alllln;t!,I(! OI' CllnliJostiiJll: 
Illllll!l'i;11. 

(It) Each fin! dl:ll!clio11 sy~I'''1I1 IlIl/sl !JI! 
jll'ovidl:d wilh lI\ldil,I,! lI11d visiitii: 
id:J!'nIS 11)(:;\I"d al ;111 :1I11:11dl'd conlml 
rlllll11 or eOlllrol :llillion, :tnd ;1[1 iludil,ll! 
011;11'111 in !hl! an:!! of Cirl! dl!lt'clion, Till! 
:lysll:lnf, tl\\I,;I !Jt! pl'ovid"d ;111.1 

,n,dlll.lillf!d ilt:t:lll'dilll! Iil !III' "ppli";.!",, 
I'I!II'III'IIIIII:II\:I of NI''!'A !i!lA, 

Subpart J-Securily 

ii 1:)3,1'101 Scopeo 

Thi:1 "illhpill'l PI'I:::t:rilll!:; 1''''I"il'l:IIII'l\li: 
rlll' iil:I:lIl'ily nll.NC p};lllli; 011:1:1' Ih;1I1 
\Viill!I'(l'lInl I.NC pl:llIIs, 

~ t93,2003 Security prOCeclll(!9, , 

1';;11;11 OPI:i:lllol' :lhl"l prl:jlllrl! ilIHJ 
("Ilow Olli! OI' 11\01'l! 1\li\llu:\lö of \Vril!I:11 

',irIlCI!c!III'I:S 10 linlvi,!!! SI!':UI ily for 1!;lI:h 
I,Ne; pillil!. Till! prOCI:t1I1!'(!,'; 11\1I::1I'I! 
IIvllilal,ll: iII II\!! pl;I111 iII 1It:t:OI:d;llIet: 
wilh §ID:I.WI'; .11111 i!\I:hldl! III 11;;1,':1: 

(a) /\,lk::CI'ipli'lJlI <lilli Sr:llI:!lIlII! of 
SI!I:lIl'ily ill!:peeli"lls illld pllll'ol:; 
Plil'(lITllled in .1I:emelant:(! wilh 
~!!I:\,2!) 1:1; 

(h) /\ lisl of SI1CIII'ily plirslIllllId 
po~ilif)lIs,ol' l'I!spol1!;ibililil':1 1I1iliz/!d III 
IIH: I.NC p};1 rll; 

(cl A In'id (!I::;cripI illll Ile lill! dlllil!!; 
lIi;:;II(',illll!1I with 1!;II:h ,~I!Cllf'ily pl'I'!:,tIIII1,,1 
po:;ilillll III' I'I!:l\IIIII~:illilil y: 

(d) In::II'IIClillll:;(1)I' :1I:lill(l:: 1'11 IlI! 
Idkl'll. illcltlding IIlllil'ic:l!i"ll u( olh,!1' 
;Ipprllpl'i;1I1: pillid )11:1'::111111,,1 :Iild I:I\V 
I:II(OI'I:I'IIII:nloff'il.i;t!s, WIIl:11 Ib':I'll iii ;IIIY 
illdit:;llillll of ;111 ;11:111,11 III' ;1I1"lllli:I!d 
1lrl'lil',h of St!l:ol'ily; 

(I:) i\tl!lltod:: rlll' 1I<:IIII'IIIilliI1): wiiich , 
PI!I'SOIIS ill'l! allowcd liC':I::;:; 10 IirI! I.i-.J(; 
pl;II;I: ' 

rfll'o::ilivl! idl'lIriril!;llioll or ;dl 
pI!l'idlll::I'III':rilli! Ihl' pilliII :1I1.d 1111 Ih,: 
plnlll, illt:ltldill,~ 1I11:II\IId:; iii 11!:\!l,l ;1.'1 
dfl:t:li\'" illi liit:iur"l'lld):I:::: lll1d 

il Il l.NC pllll1ll1\lI:;\ III! 1:l1lllil:\I()II~:Iy 
IIIDllilol'lid fm (11(! rf'l!SI)IlCI~ of f1:IIlII:I;Il>lt: 
gaslls and v''IHln; wilh il fixI!d 

I):) l:i;li::Hn willi IIIlilli Inlv "llroi'I:I'ldl'1I1 
IlITit:i:t1:i 10 k,'''1' 1111'111 in(olllll'lI ilbl)Iil 
1:1111":01 i;'iCIIl'ily I'rot:<:r!III'I::: 1111dl'l Ihi:: 
sI'e:! i()Il .. 

.. 

" 



I 

.' 

§ 193.2905 Proleelfvo enclosurcs. 
(u) The following facililil:s musi bn 

surruunded by II prull:<:live I:ücios\ln~: 
(1) SlmllSo lunks: 
(l) lmpounuillg syslemfo: 
(:1) Vnpur hilrri(:r~: 
(·1) eurgo Iransfer SYSIUllIi': 
(5) ProCIlS«, liqucfudiul\, IIlld 

vupurizution eljuipmenl: 
(0) Conlrol 1'001118 ond Slilliullil; 
(7) Conlrul syslems: 
(U) Fire conlrol cqlliplll(:nl: 
(H) SI!Cl1rily cumml1f)icolions SYSII:IlIS: 

und 
("lO) Alternulivl! power sourees. 

Thl! proteeiivI! cnclosure nlilY be one o/' 
nwre s(:pill'ale CI1CIOSlIWS SUI'l'lllllHling II 

single facilily OI' 11l\llliple filcilili(:s. 
Ib) Craund l:levllli()n~, olliside il , 

pl'Ol(:<:livl! enciusmu mllsl 1)(: gl'ilclc:d itl :1 
IIl<1ll1H!r Ihal docs noi impilir Ihe 
dfl:Glivenriss of Ihe endoslIl·r:. 

(e) Prolaelivo enclnsures OlilY 1101 (,1: 
Joellted nelli' fl:IIIIII'(:5 oulsid(: of II\(! 

.rHeiiilY. such 'ali IrI"·s. poli::I. OI' 
bllildillH~, whil:h 1:11111" Im Uia:d 10 1/1'(:;11:11 
IIl(! :lIlI:urily. 

(d) Allensl Iwo r((:el::,~es I,llusl bl! 
pf()\'idHd in 1!'II:h PI'ol(,cliv(r I1n(:IO~lIl'!~ 
(11ld IH! IOGaled 10 !llinil1li~(: Ihe (!~cape 
dislanee in the evenl of enwrgenc\,. 

(e) Eaeh ucccss 'musi tH: locked '\1111 (:$S 
il is (!onlinuo"sly gunrd(:d. During 
norma I opcralions. un access mny bl~ 
ulllockcd only by pcrsons desigllll Icd in 
wriling by Ihe opcr"lur. D\lring an 
(lnH:rgl~ncy. 1\ Illl1al1S musi be rnadily 
!ll'lIilllul\! to all r"eilil), pe!'snnlwl w'ilhin 
llH: prolecliVt: enc:!usul'e 10 opnn each 
"eel'lIS. 

~ 19l,l9(), ProteclIve endosme 
eonslruclion. 

(n) Ench pro\t:ctivu cnelo~III'P musi 
have ~uffjeit:1I1 sln:nglh lind 
cunngurlllioll 10 olJS Irllel II Ila \11 ho('i'!:('d 
(I(!C(!S~ 10 Ihe [acililies t:nelus!!(!. 

(h) ProlnGlive cnelos\l!'es I1lllHl lH: 
fellcns nr wulhl consirileiad us follo\\'s: 

(1) Fencos musi be chainlink spcuril\' 
fenees conslrueled of Nu. 11 1\llll!l'iell(; 
win: [:auge OI' heavler nwllll \Vin!. 

(2) \'I'alls musi bc vel'licnl and 
c(Jn:;truclcd of sl one. brick. cindl:1' block, 
(:on(:rele. sirel OI' clllllpmalJI(' liia l('ri,d:l. 

(:I) Pnlleelivc (!nc;lmlll(,(~:: mll!!1 j,(: 
IOJlPI:d by lhl'oc OI' lIlor!! slrilnds (l! 
bll/'bl!d wir\! OI' similllr liIalerin!:: on 
brllckcls IIngled ulllward helw"l:n 30" 
lind 4[,' frolll Ihe verikai. wilh a hf:ighl 
of III luasl 2.4m (u fl.) inc:lllding 
IIpJlt'oxirllHt!!ly one fool (lf barb!!d 
toppingo 

('I) Oponings in or \Inder prolm;livli 
cnclusurcs musi bc ~(!GlII'cd by gralr.s, 
duors OI' COV()I'S of cOllslrucliol1 and 
faslt,"ing Of slIfficil,nl HIl'cnglh ~uch Ihal 
Ihe inll~Hrily of tlH! prul(!(:li\,() (!lIclo:lur(: 
Is noi rl,d\lcc:d uy /lny OrHwin!:. 

, ,"",P.' li I l L IiitLl.6~A,""1 
1'fJlih .......... 'o_ ____ _ 

(c)l'nrllgraphs (h)(l) Ihrll (bH:\) of Ihl' 
s(!cliOIl elo 1101 uiJply 10 proll,cli\,I" 
(!IIc!OSlIrl'S t:OI1Sll'lIclt,d Il(~fol''' OClfl!')('1' 
;!:J. 1 !lUO. 

(1)1\1'1: nladl! (Jf non(!o/lll'lIslibll' 
mOIl:ri,tI:;; 

(:~)I\I'I: III il'lIsl Z.lm (7 fL) iil I1I'i,:hl 
inc:llHling lIpproximlltely UIW fool of 
barj,,,d OI' simiial' lopping: and 

(:I) II,,\'(! snl'\'cd 10 prol(;cl t1l(~ I.NC 
plillll wilholll having bc!!n brt:ilch"d 
during Iheir hisiilry of sr,r\,iC:I'. 

§ 193.2909 Security comrnunicillions. 

A llIc:ans m\1s1 be providcd for: 
(n)l'rompl GomnllmicilliollS, 111'1\\'(:(:11 

1)(!I'SOlllH:IllIll'illg :llll'cr\,iso,y sC:(:IJ('ily 
dlllil~:; .lIlll 1<111' ollfmc(:mO(!1I1 uffki,lis; 
nnd 

(Il) llil'ucl CUIlI11111l1ic;ilion:l twl 1\"1:(:n 
all on-dul)' pI~r~onnc:1 hu\'ing sl!curil\' 
dulil:s ilnd .dl conll'ol (,()(lmS und C(\I;lro! 
:;!IIIion:l. 

~ l!JJ7.!J 11 f;l'cwity 1I~lhll"!I. 
\lVIIimi ~:(lt:llrily WUI'llill)i I:) !;lI'III:, nl'(! 

Ilul pl'ovidpd 1'01' RIlClIl'ily muniloring 
lindilI' ~ 1H:1.2!JI:J. lill! (l1'I:n a('ollnd lill! 
f,,!!ililil~~ li~l"d IIndm § l!1:1.:~!Hl;'{:t) und 
(II1(:h prolecliv(, (!nc:lo!l\lrn IUlIsl I,,: 
illlllllillillc!d wilh a II\Inill\II111 iil sc:rvicc 
li!:hlillg il1lc:n:dly of nOIless Ihun 2.2 III~ 
(O.Z fl') bl,lw(wl\ sunsel nnd slInrisr!. 

§ 193.2913 Security moniloring. 

Eac:h prolcclil'c encinSIIn! and Ihe 
(\('(:11 IIl'u\J(HI ea ch fneili ly li!;lc~d in 
§ t!l:1.2!lO!i(n) llI\lsl bl! Illollilnrd fol' Ihn 
pl'eS(!lIce of \lIlilUlho)'ized !,(!rso!1s. 
t\jOllilOl'iug IlHlsl b(! by \'isllal 
oL'~('r\',tlicln in llt:('.(\rdancr. will' 1\11' 

~cllt'tllllc in Ibl' sl'l.l1r,ly j-rt'>c"d·.r,·s 
IIl\(ll,r § lH:l.20(J:I(a)III' by ~l'curily 
Wiirning ~,YSII'I\I~, liini conlinllollsl.l' 
Iranslllil daln III un IIttnndl:d locnlitlll, 
1\1 <In I.NC plnlll wilh 1(:;1:1 Ihnn 'tn.DOIl 
In' (:~[iO.O()O lIi)I) Or ~:Iol'ng() cllp:lcily. (\IIi)' 
IIHI pl'\lI(!c:ti\'I~ I'IH:I(lSIII'U IlIusl illl 
f1lonilofl!d. 

li 193:2915 Allcrnalivc power wurces. 

1\11 altel'l\illi\'(! soun:e of pU'.\'I:1' Ih,d 
Illl~c:I~ IIJ(! rc:quil'l!lllt:nls of ~ 111:1.:,·\,\;' 
li1U~1 b(1 pro\'ided fol' ~"elll'ily lighlillg 
(11)(1 ::c:(;ul'ily (111)lIil(J!'fnf.! lind \\'ilrnill!: 
::)'::It:nls I'uquin:d \l1l~II:r § § I!I:\.:'!II I ilntl 
l!I:l.~ilt ~. 

§ 193.2917 Waming sigrJS. 

(n) Wnrnin!l ~iglls lllusI 1)1' 
(:onspicllo\lsly placl:d ulullg I'Hch 
jll'ulm:li\'u endosuro nl inl(:I'vills SP Ihal 
1I11(::lsl onesign ig I'er.ngnizilblc: al nighl 
fl'olll n diNlilncu of :IUII1 (100 fL) frolll Hn]' 
way Ihal could I'l1asonably Iw \Is(!d In 
appro,H:h Ih" enclm,uro. 

(b) Silill~ nlu:;ll\(! nlilrkl:d wilh al 1":1:.1 
Ihu fullmving Oll II IHlc\..t:l'O\lnd oI' 
!:llllrply conlrasling (:olor: 

Thl: words "NO TRESP,\SSINC." OI' 

words ur r.t>I1~!'(\rable mellning. 

Iubpart H-Peraonnel Quallflcatlons 
and Tralnlng 

• 193.2701 Seope. 
This suhpart preserihes requlrements 

for personnel qualific:ations and training, 

§ 193.2703 Deslgn and fabrlcatlon. 
For the design and fabrieation of 

components. eaeh operator shall use-
(a) With respeet to design. persons 

who have demonstraled eompelenee by 
training or experience iIi the design of 
camparable companenis. 

(h) With respect to fabrication. 
person s who have demonstraled 0 

campetenee by training or experience in 
the fabrieation of comparable 
camponents . 

• t83.2705 Conatruetlon. In.taUatlon; 
InapeCtIOn, and t.atlng. 

(a) Supervisors and olher personnel 
utlllzed for eonstruction, installalion. 
inspection. or testing must have 
demonstrated their capability to perform 
satisfactorily the assigned funcUon by 
appropriate training in the methods and 
equipment to be used or relaled 
experience and accomplishmenls. 

(b) Baeh operator must periodically 
determine whether inspectors ' 
performing duties under §193.2307 are 
Batialactorily perfonning their assigned 
funCtiOD. 

, 1 )3,2707 Operallons and m~lnt(:I."nc~, 
(a) Eilr:h OpI!nlll)1' :;hallulilizl: 101' 

O)lI:l'alion OI' mainiennnr:" of 
C()(111'0IH!I\!f1 only o\h(I!;t~ I"" !:'Jllltt:1 \\'1.') 
ha'.',; dlllTlonslrakl! Ihl!il' ci,pabil\ly IlJ 
1>I:r[orll\ llieir (lusigiled r'lncliDnS by·o-

(1) Succcssful complelioll of II\(! 
Iraillil1!1, I'equired by § § 19:1.21'13 and 
HI3.2717: lind 

(;,)l':xperience relaled lo Ihe n:;signcd 
opr!rntion ur !11ninlenance funclion: and 

(:J) I\cc(!plftblc performance on il 0 

proficinncy lesl rr:levanl 10 Ihe nssigncd' 
f\lnl:llof\. 0 

Ib) 1\ pI'rs()n \\ hu ({OI!S nt>t meel Ihe 
n:qllirell1l:nlö IIf [';ll'ilgr:lph (n)lIf Ihis 
SI'r.lioll may lljll!rtllt': pr m:linlain il 
componenl wll!!ll lIcclJnlp<lnicd and 
din:cll:d by .In individufll who nll!(:ls Ihe 
I'eqlli rl: Illl!ll \ !'. 

(e) COl'rosio(l r.°llnlrol!.ll'oced\lres 
\lnd':r § 1(I:L~(il):J(b). including Iho!i\! fol' 
lhe design. inslallnlion. operlllillll, and 
Illainlenancc of ci\lhodle proll:ctio(l 
!;\·SltlII1S. musI l)(~ carried nul L,,,. or 
,,'Iid,:r Ihl: dill'I~lit)(\ "r. :1 I't:r:,j){'l qll,difir·d 
by I'\llI'lil:III:U :tlld Iltlilling'in 1:t,rrl\~;iull 
wlllrol lt:c:l([ulol:Y. 



§ 193.7709 Secu(ity. 

I't:r~()lln(d having securlly dulics musi 
UP. qlllilifi(~d 10 perfurm lheir Hsnigncd 
d\ltie~ by sur.ccssful c()mpl(~li()n of the 
ll"dit\ing rrquired ull<!or§ Hl:1.2715. 

.§ 193.2711 Perso'nnet heatth. 

Ench opernlor sh all follow II wrillcn 
plUtl to verify thnl pC!l"son·ncl u!õsigncu 
opI~I'illing; ll\llilllcllnnce, sccttl'il)', or fir!) 
proW<:lioll OUtic5 nt Ihcd.NC plnnl do . 
1101 hilve nn)' physicul condilioll Ihul 

. would impidr performnnce of their 
assign(!d dutlcs. The plall musLbc 
d(!signr,d 10 detccl bath readily . 
ob~(lrvable uisordcl:s. such as physieal 
hHllclicnps OI' Inimy, and eonditio·lls 
reql,lirillg professiallul examinn lioll for 
tli~l:ovel)'. . . 

§ 193.2713 Training: opcrallo~s and 
mainIcnanee .. 

(n) E,ieh operntor shnll provide IJnd 
i/\lplulllellt n wrillen pinn of i/lilinl 
Intining 10 iilslruet- . 

(1) All pC!l'muncnt rnulnlcnnnce. 
oporutlng, IIlld suporvisory pers'onrwl-

(i) Ahout tlHl chnl'oi:lcristles und 
hl\znrda of I.NG und tithar OamniublP. 
OuidR lIsed 01' hondlcd ut the fncility, 
i\leluding, with regBrd to LNG, low 
lcinpcl'Hlurcs, nammability of mlxlures 
with nir,odo'rless vnpnr, boiloff . 
charuGlc:ri~lic;s, und rellelian to \\lnler 
;Int.l wlllI!r spmy; 

.. iii) Ab~ul intlpolanlial hll1.l\rd; -:--~ 
invoh'd in opcrutinll :!/ld nwlnll!\l:lllce 
eclivllies: and 

(Iil) To carry oul Ilspeels of Ihu 
opcra ting ane! ma in lenu·nee procc:dll rcs 
under § §·193,Z50:i 8nd193,2605 thllt 
relate to lhe'ir'assigncd functions; and 

(Z) All personnel~ 
. (i) To cer·riout the crr\ergc~cy. . 
procedures under § 193.2509 thal relut/) 
10 lheirassigned' functlollo: and 

(ii) To giv(: fir~t·nicl: lind . ' 
.. P)AU operatlIIS und upproprialc 

6upervisory.personnel-· 
.. (i) To understand detuiled instrllctions 
on the facilily .operaliöns. ineludillg 
coniraIs. [unctjons', an9 opcrn ting 
prol!edures; and . ,. .' . 

. (ii) To undersland the LNG lJ'lln~fer 
proccduJ'es providcu under § 103.2513. 

(b) A written plun of conlinuing . 
inslIucllon mus'l bc conduclcd al 
inlervaJs öf noi, mare th!ln.lwo years lu 
kcep all pc·rsonncl eurrenl un lhe 
knowledge and skills thcy !lained in the 
progrum of initinl inslrucll.on, . 

§ 193.2715 Training; security. , 

(a) Pers;lIlnel rcsponsible for security 
III an LNG plunl musi bc lnlilH:d.in . 
neeordllnee wilh uwrlllen plan of inil!al 
.Instruclloll 10: . . -. . 

(1) Reeognize orenehes of so;~u.l'ii)': . 
(2) Cmry oul I~c secul'ilY jJl'öccdun:s 

undt!r § 193.2H03 Ihalrelale 10 their 
assi,l:med dulies; 

(3) Bc .lumiliur with basic plnnl 
op~ruliol1! and emcrgonc:y pracülimes, 
8S ne~Bsary 10 effccti\'()ly porfoFm lhci 
88slgneq dulics: anD 

(4) Recogni:ze condHions where 
8p.curily 85sis!nncl! Is needcd. 

lb) A written pl31l of continuing 
inslruclion nlUHt bc condueled IIt 
intcr\'al~ of noi more lhull lWO years 10 

keep all personncl huving Sl)Cllrily 
dutics eurrenl on lhe knowleuge nnd 
I:kills they guilled in the prQgrnm nf 
iniliul instruclion. 

§ 193.2717 Trulning: nre protection. 

la) All persO"nnel involvcd in 
muinlenenee and opcrnlions of an I.NC 
planl, ineluding lheir il11lllcdialc 
~lIpcrvisol'~, musi be Irllined in 
IIcr.ordunee wilh a \Vri\\~n pl:lll (ir inili 
inslructiorl. including plllnl nrc drills, I 

(1) Know und follow lhe fire . 
"revention procedures under 
~ lD:1.21105{b): 

(2) Know Ihe potenliul ctluses lind 
nrl~IIS of fire dcterminl'u undl'r 
§ 1\l3.2805(1I): 

(3) Know IbC! types, siz.es, IIlld 
pr~dicluble Cl1ns(~qucnc(!~ of [ir!) 

. delermineu undcr S l\13.2ll17(1l): /Illd 

(,1) Know and be obll! 10 pedomi lilldr 
fI~8i~IICd !ire conlrol dlltit~ij IIcearding to 
the proc:odurr.s estüblisht!d und,:r 

.-- § 1!1:l.2f>Ü9 lind by propcr "Sl' nf 
cqllipl11enl provitled lInder § HJ3.2!J17. 

(h) A wriltCn plan of r.onlil\lIing 
instruction. inclllJing plllnl fire drills, 
musi bc contlueleellll intervtlls of not 
müre thun Iwo ycars to hep pers;lflncl 
eurrent on the knowlcdge and skills they 
gnined !n Ihc instruGlian under 
paragrnph (n) of the St!Gtion. 

§ 193.2719 ·Tralnlng; records. 

(n) Ench op(lI'n(or r.hnlll1Hlintnin a' 
syslem of I'ceords which·-

(1) Provide evldonee (hol the lrnining 
pr0l:\rnm8 reqll.ired by this subpf1rt hav(! 
been implelDented: Ilnd 

(2) Provide evidence thill perROllnd 
have undcrgane ond slllisfnctorily 
cornpleled the rc:qllired lmining 
progrums . 

(b) RocordH 111U91 bc rnninlninod for 
one ycar uflcr personnel nre no longer 
assiRtlcd dlllios nllhü LNG plun!. 

Appelldix Alo PlU1193-Incorporation 
by RefereDco 

l List olOrganizations and Addresses 

A. American Concrete Institute (ACI), 
P.O. ~ox 19150, Redford Stalion. Detroit, 

. Michlgan 48219. 
B. American Gas Association (AGA) 

1515 Wilson Boulevard. Arlinglon ' 
Virginia 22209. • 

C, American National Standards . 
Institute (ANSI). H30 Broadway. New 
York. New York 10018, 

D. American PetroJeum Ins.IHute (API), 
2101 L Street. NW .. Washington, D.C. 
20037. 

Eo American Society of Mechanlcal . 
Englneem (ASME), United Engineering 
Center~ 345 East 47th Street. New York, 
New York 10017. 

F. National Fire Protection 
ASSOCIation (NFPA), 470 Atlantle 
Avenue. Boston. Massachusetts.02210. 

G. International ConferericB of 
Building Officiala. 5360 South Workman 
Hill Road. Whittier. California 90601; 

II, Doeuments Ineorporaled by 
Relerenee . . 

A. American Concrete Institute (ACI) 
1. ACI Standard 311-75- . 

Recommended Practice for Concrete 
Inspection. (1975 edition). , 
B. American Gas Association (AGA) 

1. Evaluation of LNGVapor Control 
Methods. (October 1974 edition). 

2. Purging Princip1es and 
Practice (1975 edition). 

C. American National Standards 
Institute (ANSI) 

1. ANSI A 58.1 Building Code 
Requireroents for Minimum Design 
Loads in Buildings and Other Struclures. 
D. American Petroleuro Institute (API) 

1.APl620-RecOJllmended Rules for 
Deslgn and Constructlon of Large. 
Welded; Low Pressure Storage Tanks 
(6th edition. Det; 1978) 

2. API 1104 Standard for We!ding 
Pipelines and ~elated Facilities n 5 
edition. ] 900 ) 

3. API 6D Specifications for Pipeline 
Valves (17 edition. 1977), 
E. American Society of Mechallieal 
E.'1gineers (ASr-mJ 

1. ANSl B31.3 Chernlcal and Plant 
Petroleuro Refinery Piping (1978 eq,i!ion). 

2. ASME Boiler and Pressure Vesse! 
Co de. Sectlon 1 Power Boilers (1977 
edition). 

3. ASME BoUer and Pressure Vesse! 
Code. Sectlon 8 Oivision 1 (1977 edition). 

4. ASME Boiler and Pressure Vessel 
Coda. Section 8 Division 2, Alternative 

. Rules (1977 edition). . 
5. ASME BoHer and Pressure Vessel 

Code. Section il Welding and Brazing 
Qualiflcationa (1977 editfon). 

\ 

'. 



6. ASM! Bolier and PressUre Vessel 
Code, 8ectlon 4 Heating Bollers. 

7. ANSI B31.5 Refrlgeratlon Piping 
(1974 edltlon). . 

8. ANSI B31.8 Ges Transmlsalon and 
Distrlbution Piping Systems (1975 
edltion). 
F. International Conferenee of Building 
Officlals 

1. UBC, Uniform Building Code (1979 
edition). 
G. National Fire Protection Association 
(NFPA) 

1. NFPA No. 37 Stationary 
CombulUon Enstne and Gas Turbines 
(1979 edition). 

:!. NI-'l't\ No. ;.111\. ~\Orn!lc unt!lllIlllllillg ur 
I.NC (1!172 ,~diti(lIl for § \\1~.~oor,(;1. (ltlwrwl:lc 
111,(1 C'tlitioll). 

. 3.NFPA No. 71 National Eleetric Code 
(1978 edltion). 

<I. NI:!'i\ NII. :10. Fluml1llthlp. I.iquid:. (19B1 
,,"HiulI). 

li. NFI'/\ Nli. ;,1 II. eIlHing :ond \\'eldin!; 
1'1'(1r:(:~~('g (!!I77 cdiliun). 


