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Chapter PSC 135

GAS SAFETY

PSC 135.01 Character of construction, PSBC 13506 Leak survey reports
maintenance and operation

PSC 186.02 Facilities, inspection and re-  FOC 135.07 Over-pressure protection
pairs S ! _

PSC 13503 Application of rules PSC 18508 Heport of proposed conatrue

PSC 135,04 Protection of utility facilities

P3C 135,05 Interference with public ser- PSC 135.03 Adeptionof federal minimum
vice structures safety standards

History: Chapter PSC 135 as it was in effect on May 31, 1972 was repealed and a new
chapter PSC 1356 was created, Register, May, 1072, No. 197, effective 5-1-72, i

PSC 135.01 Character of construction, maintenance, and opera-
tion, All gas transmission, distribution, and utilization equipment and
facilities shall be constracted, installed, operated, and maintained in a
reasonably adequate and safe manner and as a minimum more speclfl-
caliy provided for herein.

Hlstory: Cr. Register, May, 1972, No. 197, eff. 6-1-72.

“PSC 135.02 Facilities, inspection and repairs, All facilities shall be
cleaned when necessary and inspected at such intervals as experience
has shown to be necessary. Any facilities known to be defective so as to
endanger life or property shall be promptly repaired, permanently dis-
connected, or isolated until repairs can be made. Construetion, repairs,
additions, and changes to gas transmission and distribution facilities
shall be made by qualified perscns only.

History: Cr. Register, May, 1972, No. 197, eff. 6-1-72,

PSC 135,03 Application of rules. Every gas utility that operates gas
transmission or distribution fac111t1ea in the state shall comply with the
rules in this chapter. ‘

(1) WAIVING ruLEs. The rules may be modified or waived by the pub
lic service commission. They may be so modified or waived in particular
cases wherever shown to be impracticable for special reasons or where

-the advantage of uniformity with existing construction is greater than
the advantage of construction in compliance with the rules providing the
existing construction .is reasonably safe or if equivalent or safer con-
struction is secured in other ways.

{2) TEMPORARY INSTALEATIONS. It will sometimes he necessary to mod-
ify or waive certain of the rules in case of temporary installations or in-
stallations which are shortly to be dismantled or reconstructed. Such
femporary construction may be used for a reasonable length of time pro-
vided it is under competent supervision while it or adjoining equipment
is under pressure or if il is protected by suitable barriers or warning
signs when accessible to any person, without fully complying with this
code; but all such consiruction shalt be made reasonably safe.

{8} EMERcENCY. In case of emergency or pending decision of the pub-
lic service commission, the person responsible for the installation may
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decide as to modification or waiver of any rule or order, subject o review
by the public service commission.

History: Cr. Register, May, 1972, No. 187, eff. 8.1-72,

PSC 135.04 Protection of utility facilities. A public utility upon re-
ceiving notice as provided in s, 66.047, Stats., or s, 182.0175 (2} (e),
S}tj;aﬁ;., of work which may affect its facilities used for serving the public
shall: . :

(1) If the notice is of work covered by s. 66.047, Stats,, investigate and
decide what action, if any, must reasonably be taken to protect or alter
utility facilities in order to protect service to the public and to aveid
unnecessary damage. The utility shall takeé such action as is reasonably
necessary to protect, remove, alter, or reconsiruct its facilities, and shall
perform such work with reasonable dispatch taking inte account the
conditions to be met. Nothing in this rule shall be deemed to affect any
right which the utility may have to require advance payment or ade-
quate assurance of payment of the reasonable cost thereof to the utility

by the Property owner or contractor.

(2) If the notice is of work covered by s. 182 0175 2 (e) Stats and
is not covered by s. 66.047, Stats., the utility shall respond as reqmred by
8, 182.0175 {2) (e).

(3) The utility may, in order to protect its interests, require that the
owner or contractor perform certain work upon that part of the service
piping or wiring on or being removed from the property upon which the
excavating, bunldmg, or wrecking operations are heing performed.

(4) This rule is rot intended to affect the responsibility of the con-
tractor or owner, or the Liability or legal rights of any party.

History: Cr. Register, May, 1972, No. 197, eff. 6 1-72;r, and rect. Registar,May. 1978 No.
269, eff, 6-1-78.

- . PSC 135.05 Interference with public gservice structures. (1) A
utility having any work upon, over, along, or under any public street,
highway or private property near existing utility facilities shall give rea-
sonable notice to the other utility and shall exercise care when working
in “close proximity to such existing facilitiés. Sections 66.047 and
182,0175, Stats.; shall be observed where applicable. In all other cases
such notice shall provide the other utility with a reasonable opportunity
to protect or alter its facilities and such work shall not proceed without
an agreement conceming the location and nature of the proposed work.

{2 Nothmg in the above shail prevent a utlhty from proceeding as
quickly as possible with any emergency construction work which might
interfere w1th existing facilities. (Also see s. 182.0175 (2) {d), Stats.)

" Historyi Cr. Reglster, May, 1972 Nu 187, el‘f 6-1- 72,r and rect. Reglater, May, 1978, No
289, off, 6-1.78.

" PSC 135.06 Leak survey reports, The department of transportation
"in accordance with part 191 of fitle 49 of the Code of Federal Regula-
tions “Transportation of Natural and Other Gas by Pipeline: Reporls of
Leaks” requires each operator of a distribution system and/or ‘of a
transmission system to submit an annual report for the preceding calen-
dar year not later than February 15. The operators of such systems in
Wisconsin shall submit a copy of these reports to this commission on or
Register, December, 1982, No. 324
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before the filing date as required by the federal regulations, In addition
to this annual report and at the same time, the operators shall report the
number of leaks which were found in customer owned facilities by either
a survey or complaint during the preceding calendar year,

History: Cr. Register, May, 1972, No. 187, eff. 6-1.72,

PSC 135.07 Over-pressure protection, Over-pressure protection is
required by subsection 192,197 of this chapter and shall apply to all in-
stallations. All present installations where such protection is not pro-
vided shall be changed so that 100% compliance will be aitained by the
e;:gfil gg the first testing cycle after January 1, 1968 as provided in s. PSC

History: Cr. Register, May, 1972, No. 197, eff, 6-1.72,

PSC 135.09 Adoption of federal minimum safety standards, (1)
The federal department of transportation, office of pipeline safety, pur-
suant 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 transportation of gas, as set forth 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 requirements of the federal departiment
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 di-
rectly relate or if the additions do not directly relate to any particular
adopted federal standard the additions are inserted in the numbering
sequence within the appropriate subpart. In all cases the additions ap-
pear in italics precéded by PSC 192 plus the appropriate section
number. Copies of the publications referred to are available for inspec-
tion at the office of the public service commission, the secretary of state
and the revisor of statutes or may he procured for personal use from the
addresses listed in Appendix A—Incorporated by Reference, 1. Lists of
organizations and addresses, which follows section PSC 192.753.

{2) The inspection and maintenance plans required to be filed by in-
trastate gas utilities in accordance with s. PSC 135.09—192.17 shail be
filed with this commission not later than February 1, 1971. Each change
in such plans shall be {iled with this commission within 20 days after the
change is made.

WISCONSIN CODE ADOPTION OF PART 192 IN TITLE 49
CODE OF FEDERAL REGULATIONS WITH ADDITIONS

Sec. Seo.
Subpart A-—UCGeneral 19217  Filing of inspections and mainte-
192.1 Scope of part. nance plans.
1923 Definitions. Subpart B—Materlals
192.6 Class locations. 19261  Scope
1927 Incorporation by referonce. +192.68 Gen oral.
1929 Gathering lines. +19265 Steel pipe.
182.i1  Petroleum gas systems, *192.67 Cast iron or ductile iron pipe.
192,13  General. *192.59  Plastic pipe.
19214  Conversion to service subject to 192,61  Copper pipe.
this part. 192.63 Marking of materfals.
192.16 Rules of regulatory construction, 19266 Transportation of pipe.
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Sec.

Subpart
192.101
192,103
192,105
162,107
192,169

182.111
162,113

102,115

182,117
162,119
182,121
162,123

*192.125
Bﬁﬁ‘pa;t

192.141
192,143
192,146
192,147
102,149

192,161
192,153

192,165

192.167:

. 182,159
192,161

*192.163

192.165
192.167
192.169
+192.171

*192,173
182.176

192177

192,179

*192,181
*192,183

192,185
*192,187

*102.189
192,191

192.193
*102,195

*192,187

*192,199
192.201

192.203

Register,

C—Pipo Dresign

Scope.

General. .

Design formula for steel pips,

Yield strength (S) for steel pipe.

Nominal wall thickness (Z) for
ateel pipe.

Design factor (F} for steel p:pe

Longitudinal joint factor (E) for
ateel pipe.

Temperature derating factor (1)
for steel pipe. )

Besign of cast iron pipe.

Pesign of ductile iron pipe.

Design of plastic pipe.

Design limitations for plastic
pipe.

Design of copper pipe.

ID—Design of Pipeline Compo-
nenis :

Scope. -

General requirements.

Valves.

Flanges and flange accessories.

Standard fittings.

"Fapping.

Components fabrlcated by weld-
ing.

Welded branch connections.

Extruded outlets.

Fiexibility

Supports and anchors.

Compressor stations: design and
conatruction °

Compressor stations: liquid re-
moval

Compressor stations: emergency
shutdown.

Compressor stations;
- Umiting devices.

Compressor stations: addltmna.l
safety equipment.

Compressor stations: ventilation.

Pipe-type and boitle-type hold-
ers.

Additienal provisions for bottle-
type holders. .

Transtoission lHne valves.

Bistribution line valves.

Vaults: structural design require-
ments,

Vaults: acceasibility.

Vaults: sealing, Vonting, and ven-

Pressurg

. .- tilation.

ViaultS' drainage .Bnd Waterp[oof-

ng.

Design pressure of plastic fit-
tings,

Valve instaliation in plastic pipe.

Protectlon against accidental
over-pressuring, )

Conirol of the pressure of gas de-
livered from high-pressure dis-
tribution aystems.

Requirements for designof pres-
sure relief and limiting devices.

Required capacity of pressure re-
lisving and limiting stations,

Instrument, conérel, and sam-
pling pipe and components.
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Sec.
*192.204

Pipelines on private right-of-
way of eleciric transmission
tines.

Subpart E—Welding of Steel in Pipe-

192,221
+192.228
192,225

192.227
192.229
192.231
192,233
192.236
192,237
192.239

192.241:

*+192.243
192.246
*192.246

Subpart

192.271
102,215
192,276

192.277°

*192.279
*162.281
192.283
192.286
192.287

Subpart

192.301
192.303

192.805
*192,907
*192.309

192,311

. *192.318
192.316
192.317
*192.319
*192.321
*102,323
+192,825

192,327

Subpart

192.361
*192.363

*192.365
192.357

192,369

192.361

lines
Scope,
General.
Qualifications of welding proce-
dures.
Qualification of welders,
Limitations on welders.
Protection from weather.
Miter joints. -
Preparation for welding.
Preheating,
Stress relisving.
Inspection and test of welds.
Nondestructive testing.
Repair or removal of defects.
Precautions fo aveid explosions
of gos-air mixtures or uncon-
" trolled fires during construc-
tion operations.

F—Joining of Matorlals
Other Than by Welding
Scope.

General,

Cast iron pipe,

Ductile iron pipe.

Copper pipe.

Plastic pipe.

Plastic pipe; qualifying jeining
procedures.

Plastic plpe; qualifying persons
to make joints.

:Plastic pipe; ingpection of joints.

@-—QGeneral Construction Re-
quirementa for Transmlasion
Lines and Mains

. Scope.

Compliancs with specifications
or standards

Tnepection: general,

Inspection of materials,

Repair of steel pipe.

Repair of plaatic pipe.

Beads and elbows.,

Wrinkle bends in ateel pipe.

Protection from hazards. *

Installation of pipe in a ditch.

Installation of plastic pipe.

Casing.

Underground clearance.

Cover.

H—Customer Moters, SBervice

Regulators, and Service Lines

Scope. 3

Customer metera and regulators:
location.

Customer meters and regulators:
protection from damage.

Customer meters and regulators:
installation, : ;

Custorner moter  installations:
operating pressure,

Service lines: installation.




Bec,
192.363

*192.385
192,367
102.369

*192.371
192,373

*192.375
*182.377

192.379
Subpart

192.451
192.452

192.453
192.455
*192.457

102,459

192.461
192,463
182,465
192.467
192,469
192,471
192,473
192,475
192,477

192,479

192481

192.483
192,485

192,487

192,489
192.491°

Subpart
192,501
192,603

*192 505

162,507 -

PUBLIC SERVICE COMMISSION -

Service -lines: wvalve
menta,

Bervice lines: location of valves,

require-

Service lines: general require-

ments for connections to main
piping,

SBervice lines: connections to cast
iron or ductile iron maina.

Servics Hnes: atesl.

Bervice linea: cast iron and due-
tile iron.

Service lines: plastic.

Service lines: copper,

New service lines not in use.

T—Requiroments for Corro-

ston Control .

Scope.

Applicability to converted pipe-
lines.

‘General.

External corrosion control: bur-
- ied or submerged pipelines in-

stalied after July 31, 1971,

External corrosion control: bur-
ied or submerged pipelines in-
stalled before August 1, 1971.

External corrosion control: ex-

. amination of buried pipeline

when exposed.

External corrosion control: pro-
tective coating.

External corrosion control: ca-
thodic protection,

External corroston contrel: mon-
itoring.

External corrosion control: elec-
trical isolation.

External corrosion control: test
atations.

External corrosion control:
leads.

External corrosion control: inter-
ference currents,

Internal corrosion control: gen-
eral.

Internal corrosion contrel: moeni-
toring, - :

Atmospheric corresion control:

gensral.

Atmospherle corrosion control:
“monitoring.

Remedial measures: genarﬂ]

Remedial measures: transmis-
sion lines,

Remedial measures: distribution
lines other than cast iron or
*dtetile iron lHnes.

Remedial measures: cast- iron

. and ductile iron pipelines.

Corroeion control records.

J—Test Requlrementa

Scope. :

General reqmrements

Strength . test requirements for
ateel pipsline to operate at a
hoop stress of 30% or more of
SM

TPeat requirementa for pipeline to-

operate at a hoop stress fess

test

Sec,
*192.500

*102,611
192,513
192,515

192.517

Suhpart
192.551
192.663
192.555

192,657

Subpart
192.601
192.803
102,605

192,607

192.609

182,611

+102.613
192.616,
192.617
*192.619

‘192.621
+192.623
192.626
192.627
*192.629
Subpart
‘192,101
192703
192.705
192.706

*1092.707
192.769

192.711
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than 30% of 8MYS8 and above
100 psdg. -

Test reguirements for pipelines
to cperate at or below 100
p&i.g. .

Teat - requuements for service
lines.

Test ‘requirements for plastic
pipslines.

Environmental protection and

* safety requirements,

Records,

K—Uprating

Scape.

Genaral requirements,

Uprating to a pressure that wilt
produce a hoop stress of 30%
or more of SMYS in steol pipe-
lines.

Uprating: steel pipelines to =a
pressure that will produce a

" hoop stress less than 30%: of
SMYS; plastic, cast iron, and
ductile iron pipelines.

L—Operatlons

Scope.

General provision.

Essentials of operating and
maintenance plan.

Initial determination of class lo-
cation and confirmation or es-
tablishment of maximum al-
lowalble operating pressure,

Change in class location: re-
quired study.

Change in class location: confir-
mation or revielon of maxi-

. mum allowable operating pres.
aure,

Continuing surveilance.

Emergency plans,

Investigation of failures.

Maximum allowable operating
pressure: ateel or plastic pipe-
lines. . .

Maximum allowable oporating
‘ pressure; high- preaaure distri-
bution systems.

Maximum and minimum a.llow-
able operating pressure: low-
pressurs distribution aystemia.

Odorization of gas.

Tapping pipelines under pres-
aure,

Purging of pipelines,

M—Matntenance Proccdures

Scope.

General,

Transmizaion lines‘ pntrol]mg.

Tranamission  lines, leakage
surveys.

Transmission lines: markers,

Transmission linea: record- keep-
ing, -

Transmisaion lines: general re-

. quirements for repair proce-

.: dures,
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See. See, g
*192,713 ‘Transmission lines: permanent 102,739 Pressure limiting and reguetating
field repair of imperfections stations; mspectlon and test-
and datnage. " ing.

182,716 Transmission lines: permanent
repair of welds.
192.717 ‘Trensmission lines: permanent

+102.741  Pressure limiting and regulating
stations:  telemetering or

field repair of leaks. - recording gages.
192,719 ‘T'ransmission lnes: testing of re- 192.743 Pressure limiting and regulating
pairs. atations: testing of rellef de-
*192.720 Repair of . steet pipe operating vices. : :

- below 40% of the specified 109 744
minimum yield strength. )
192,721 Distribution systems: patrolling.

Service regulators and assori-
ated safety demces mspection

*192.722 Distribution mains: markers. and testing.
*192,723 Distribution systems: leakage 192.745 Valve maintenance: tmnsmlsswn
surveys and procedures. N lines. .-

*192.724 Further leakage survey after re- 4102747 Valve maintenance dtatributlon
. pair of leak. syatems,
192.726 ‘Test requirement for reinstating :
service lines. .. 192,749  Vault mamtenance
*192.727 - Abandonment or inactivation of  *182.761 Prevention of accident&l igni-
. - facilities, . tion.
© 192728 Compressor stations: procedure 4192753 Caulked bell and splgot joints.
for gas compression units. 192765 Protecting ., Ii
192,731 Compressor stations: inspection . rotecting caat-fron pipolines.
and testing of relief services. Appendix A—Materials incorporated by
192.733 Compressor stations: isolation of reference.
e?tulpmem for mm'ntonanca or  Appendix B-Qualification of pipe.
alterations. a
*102.935 Compressor atations: storage of Appendix  C—Qualification nt‘.welders for
combustible materials. low stroes level pipe. .
192,737 Pipe-typs and bottle-type hold- Appendix D—Criteria for cathodic protec.
era: plan for inspection and tion and determination of
testing. - ; measurements.

'Sectiona of the Code of Federal Regulations to which additions have been made.
* (Italics) New sectiona that have been added.

_ _ ‘Subpart A—General
192.1 Scope of part. '

.{a) This part prescribes minimum safety requirements for pipeline
facilities and the transportation of gas, including pipeline facilities and
the transx}ortation of gas within the limits of the outer continental shelf
as that term is defined in the Quter Continental Shelf Lands Act (43
U.S.C. 1331).

(b) This part'does not apply to:

(1) Offshore gathering of gas upstream from the outlet flange of each
facility on the outer continental shelf where hydroearbons are produced
or where produced hydrocarbons are first separated, dehydrated, or
otherwise processed, whichever facility is farther downstream; and

(2) Onshore gatheririg of gas outside of the following areas:

(i) An area within the limits of any incorporated or unincorporated
city, town, or village.

(ii) Any designated residential or commercial area such as a subdivi-
sion, business or shopping center, or community development,
Regiater, December, 1982, No, 324
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192.3 Definitions, :

As used in'this part—

““Distribution Lme means a ptpelme other than a gathermg or trans-
mlss:on ]me

“Gas” means natural gas, flammable gas, or gas Whlch is t0x1c or cor-
rogive. R

“Gathering Line"” means a pipeline that transports gas from a current
production facility to a transmission line or main, : s

- “High pressure distribution system” means a distribution system in
which the gas pressure in the main is higher than the pressure provided
to the customer..

“Listed spemﬁcatmn means a specxﬁcatlon hsted in sectmn I of Ap-
pendix B of this part. .

i “Low-pressure distribution system’” means a distribution system in
which the gas pressure in the main is substantially the same as the pres-
sure provnded to the customer.

“Main” means a dlstnbutmn line that serves as a common source of
supply for more than one service hne. _

“Maximum actual operating pressure” means the maximum pressure
that oceurs _during normal operatlons over a perlod of 1 year.

"Maxnmum a]lowable operaling pressure” means the maximum pres-
sure at which a pipeline or segment of a plpelme may be operated under -
this part. D :

" *“Municipality” means a city, coumnty, or any other politlcal subdi\u-
sion of a state. i Y,

“Offshore” means beyond the line of ordinary low water along that
portion of the coast of the United States that is in direct contact with the
.open seas and beyond the ime markmg the seaward limit of mland wa-
ters,.. R R R ; e ;

N _'fOpetétp:” mea_n_s_a pers‘oﬁ_‘}f.-h'o engages in the trar_lspmta_t_,ioh’gf g_a’s.

:.““Person” means any;individual, firm, joint venture, partnership, cor-
poration, association, state, municipality, cooperative association, or
joint stock association, and includes any trustee, receiver, assignee, or
person&l representatlve thereof

“Pipe” means any pipe or tubmg used in the transportatlon of gas,
mcludmg pipe-type holders. .

“Plpehne means all parts of those physwal facnlltles through whlch
gas moves in transportatlon in¢luding pipe, valves, and other appurte-
nance attached to ptpe, compressor units, metering stations, regilator
stationg, delivery stations, holders, and fabricated assemblies. ;.

“Pipeline facility” means new and existing pipelines, rights-of-way,
and any equipment, facility, or building used in the transportation of gas
of in the treatment of gas during the course of transportation. . :: -
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“Secretary’” means the secretary of transportation or any person to
whom he has delegated authority in the matter concerned,

“Service line” means a distribution line that transports gas from a
common source of supply to (1) a customer meter or the connection to a
customer’s piping, whichever is farther downstream, or (2) the connee-
tion to a customer’s piping if there is no customer meter, A customer
meter is the meter that measures the transfer of gas from an operator to
-a congumer,

“SMYS"” means specxfzed minimum yield strength is— -

{1} For steel pipe manufactured in accordance with a listed specifica-
“{ion, the yield strength specified as a minimum in that specification; or

(2Y For steel pipe manufactured in accordance with an unknown or
unlisted specification, the yield sirength determined in- accordance w1th
192.107 (b). ;

- ¥State” means each of the several states, the Dlstrlct of Coiumbla, and
the Commonwealth of Puerto Rico.

“Transmzssmn line” means 4 plpellne, other than a gathermg lme,
‘that— - :

(1) Transports gas from a gathering Ime or storage faczllty to a distn-
bution center or storage facility;

(2) Operates at a hoop stress of 20 percent or more of SMYS or
- (3) Transports gas within a storage field.

“Transportation of gas” means the gathermg, transmission, or distri-
bution of gas by pipeline or the storage of gas, in or affecting interstate
or foreign commerce.

. 192.5 Class locations,

* (a) Offshore is Class 1 location, The Class location onshore is deter-
mined by applying the criteria set forth in this section: The class loca-
tion unit is an area that extends 220 vards on either side of the centerline
of any continuous 1-mile length of pipeline, Except as pr0v1ded in
paragraphs (d) (2) and (f) of this section, the class location is deter-
mined by the buildings in the class location unit. For the purposes of this

-~section, each separate dwelling unit is counted as a separate bmldmg
intended for human occupancy. - ;

{b) A Class 1 location is any class location unit that has 10 or less
buildings intended for human occupancy.

(c) A Class 2 location is any class location umt that has more than 10
but less than 46 buildings mtended for human occupancy

(d) A Class 3 locat:on is— .

(1) Any class location unit that has 46 or more bulldmgs intended for
. human occupancy; or

* (2) ‘An area where the plpelme hes w1thm 100 yards of any of the
following;
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(i) A building that is occupled by 20 or more persons during normal
use.

(ii) A small, well-defined outside area that is eccupied by 20 or more
persons durmg normal use, such as a playground, recreation area, out-
door theater, or other place of public assembly.

(e) A Class 4 location is any class location unit where buildings with
four or more stories above ground are prevalent.

«(f) The boundaries of the class locations determmed in accordance

with paragraphs (a) through (e) of this section may be adjusted as fol-
lows:

(1) AClass 4 locatron ends 220 yards from the nearest bu1ldmg w:th
four or more stories above ground.

(2) When a cluster of buildings mtended for human oceupancy re-
quires a Class 3 location, the Class 3 location ends 220 yards from the
nearest building in the cluster. .

(3) When a cluster of bu:ldmgs intended for human occupancy re-
quires‘a Class 2 location, the Class 2 location ends 220 yards from the
nearest building in the c_luster.

192.7 Incorporation by reference.

(a) Any docurnents or parts thereof 1ncorporated by reference in f;hrs
part are a part of this regulation as though set out in full.

(b) All incorporated documents are available for inspection in the Of-
fice of Pipeline Safety, Room 107, 400 Sixth Street SW., Washington,
D.C. In addition, the documents are available at the addresses provided
in Appendix A to this part.

" (¢} The full titles for the publications mcorporated by reference in
this part are provided in Appendlx A to this part.

192.9 Gathermg lines,

- Each gathermg line must comply with the requrrements of this part
applicabie to transmission lines. . :

192,11 Petroleum gas systems,

{a} No operator may transport peiroleum gas in a system that serves
10 or more customers, or in a system, any portion of which is located in a
public place {(such as a highway), unless that system meets the require-
ments of this part and of NFPA Standards No. 58 and No, 6£9. In the
event of a conflict, the requirements of this part prevail,

(b) Each petroleum gas system covered by paragraph (é} of this sec-
tion must comply with the following:

(1) Aboveground structures must have open vents near the floor level.

{2) Belowground structures must have forced ventilation that wiil
prevent any accumulation of gas.

(3} Relief valve discharge vents must be located so as to prevent any
accumulation of gas at or below ground level.
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- {4} Special precautions must be taken to provide adequate ventila-
tion where excavations are made to repair an underground system, -

(¢} For the purpese of this section, petroleum gas mcans propane,
butane, or mixtures of these gases, other than a gas air mixture that is
used to supplement supplies in a naturat gas distribution system.

192,13 General

(a) No person may operate a segment of pipeline that is readied for
service after March 12, 1971, or in the case of an offshore gathering lme,
after July 31, 1977, unless

(1) The pipeline has been desngned installed, constructed, initially
inspected, and initially tested in accordance w1th this part; or .

{2} The pipeline quahﬁes for use under thiS part ip accordance with
sect:on 192 4, ‘

(b) No person may operate a segment of pipeline that is replaced,
relocated, or otherwise changed after November 12, 1970, or in the case
of an offshore gathering line, after July 81, 1977, unless that replace-
ment, relocation, or change has been made in accordance with this part.

{¢} Each operator shall maintain, modify as ‘appropriate, and follow
the plans, procedures, and programs that it is required to establish
under this part.

192 14 Conversion to servlca sub]ect to this part

-(a) A steel pipeline previously used in service not subject to this part
qualifies for use under this part if the operator prepares and follows a
written procedure to carry out the following requirements: :

(1) The design, construeiion, operation, and maintenarice history of
the pipeline must be reviewed and, where sufficient historical records
are not avallable, appropriate tests must be performed to determine if
the pipeline is in a satisfactory condition for safe operatlon

(2) The pipeline right-of-way, all aboveground segments of the plpe-
line, and appropriately selected underground segments must be visually
inspected for physical defects and operating conditions which reason-
ably could be expected to impair the strength or tightness of the pipe-
line,

(@) Al known unsafe defects and condltmns must be corrected in ac-
cordance with thls part

" (4) The plpe]lne must be tested in accordance with Subpart J of thls
part to substantiate the maximum allowable operating pressure permit-
ted by Subpart L of thls part,

(b) Each operator must keep for the llfe of the pipeline a reccrd of the
mvestlgatlons, tests, repairs, replacements, and alterations made under
the requirements of paragraph {a) of this section,’

192.15 Rules of regulatory censtruction.
(a) As used in this part— &
“Includes” means including but not limited to.
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“May" means “is permitted to’ or “is authorized to™.
“Way not” means “is not permitted to” or “is not authorized to
~ “Shall” is uged in the mandatory and unperatlve sense,
.(b) In this part—
(1) Words importing the smgular include the plura]
(2} Words importing the plural include the singular; and -
_ (3) Words importing the masculine gender include the feminine,
192.17 Filing of inspection and maintenance plans,

(a) Fxcept as prowded in paragraph (b) of this sectlon, each operator
shail file with the secretary not later than February.1, 1971, a plan for
inspection and maintenance of each pipeline facility whlch he owns or
operates. In addition, each change to an inspection and maintenance
piﬁl?i must he flled w1th the secretary wathm 20 days after the change is
made.

{b) The provisions of paragraph (a) of this section do not apply to
pipeline facilities—

-{1) That are subject to the jurlsdlctmn of a state agency that has sub-
mitted a certification or agreement, with respect to those facilities under
sectlon 6 of the Natural Gas Plpelme Safety Act (49 U S.C, 1675) “and

(2) For which an inspection and mamtenance plan is requnred to be
filed with that state agency. P

(¢) Plans filed with the secretary must be sent to the office of Pipeline
Safety, Department of Transpottation, Washington, D.C. 20590, .

Subpart B%Ma_tqpib.__lﬁ
192,51 Scope, . :

Thls subpart prescribes minimum requ1rements for the selection and
qualification of pipe and components for use in pipelines.

192,53 General, © . ' . R
Materials for pxpe and components must he—

{a) 'Able to maintain the structural integrity of the pipeline under
temperature and other enwronment&l condltmns that may be antici-
pated. ‘ . :

: PSC 19253 (a) Some of the matertals conformmg to speclfwatwns

' approved for use under this code may not have properties suitable for

the lower portion of the temperature. band covered by this code. Engi-
neers are cautioned to give attention to the low- temperature proper-
ties of the materials used for facilities to be exposed to unusually low
ground temperatures or low atmospheric temperatures. Twenty (20)
inch steel pipe and larger, with a specified minimum yield strength of
52,000 p.s.i. or higher, shall be tested for fracture toughness in accord-
ance with the applicable section of respective API standard under
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which it was produced, except for small lot purchases of pipe where
testing for fracture toughness is impractical.

(b) Chemically compatible with any gas that they transport and with
any other material in the pipeline with which they are in contact; and

(c) Qualified in accordance with the apphcab]e requlrements of this
subpart.

PSC 18253 (d}) When substantial quantities of pipe are acquired
certified reports of chemical composition and physical properties shall
be obtained; when the quantity of pipe involved is so limited that this
requirement would be impractical, a certified statement shall be ob-
tained setting forth the specafzcatmn under whwh the pipe was manu-
factured. .

192,55 Steel pipe.
(a) New steel pipe is quahﬁed for use under this part if—
(1) It was manufactured in accordance with a listed specification;
(2) It meets the requirements of —
{i) Section IT of Appendix B to this part; or

{ii) If it was manufactured before Noyember 12, 1970, either section
Ii ‘or 1II of Appendix B to this part; or

(3) It is used in accordance with paragraph (c) or (d) of thl'a section,
(b) Used steel pipe is qualified for use under this part if—

(1) 1t was manufactured in accordance with a listed specification and
it meets the requirements of paragraph 11I-C of Appendix B to this part;

(2) 1t meets the requlrements of —
{i) Section II of Appendlx B to this part or

{(ii) If it was manufactured before November 12 1970 etther sectmn
I1 or ITE of Appendlx B to this part

(3) It has been used in an emstmg line of the same or higher pressure
and meets the requirements of paragraph II-C of Appendix B o this
part; or

(4) 1t is used in accordance with paragraph (c} of this seetion.

{¢) New or used steel pipe may be used at a pressure resulting in a
hoop stress of less than 6,000 p.s.i. where no close coiling or close bend-
ing is to be done, if visual examination indicates that the pipe is in good
condition and that it is free of split seams and other defects that would
cause leakage. If it is to be welded, steel pipe that has not been manufac-
tured in a listed specification must also pass the weldability tests pre-
scribed in paragraph 11I-B of Appendix B to this part.

“(d) Steel pipe that has not been previously used may he used as re-
placement pipe in a segment of pipeline if it has been manufactured
prior to November 12, 1970, in accordance with the same specification as
the pipe used in constructing that segment of pipeline.
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(e) New steel pipe that has been cold expanded must comply with the
mandatory provisions of API Standard 51X,

PSC 19255 (f) Pipe manufactured from steel made by the Bessemer
process shall not be used.

192.57 Cast iron or ductile iron pipe.

(a) New cast iron or new ductile iron pipe is qualified for use under
this part if it has been manufactured in accordauce with a listed specifi-
cation. o

{b) Used cast iron or used ductile iron pipe is qualified for.use under
this part if 1nspect10n shows that the pipe is sound and allows the
makeup of tight joints and—

(1) It has been removed from an existing pipeline that operated_'at the
same or higher pressure; or

(2) It was manufactured in accordance with a listed specification

PSC 192.57 (c) Cast iron pipe shall not be used as a permanent part
of any piping system constructed under this code except where it is
used as a temporary installation or replacement of short sections of
existing cast iron pipe because of maintenance or relocation. In those
cases where cast iron pipe is used it shall be designed, installed, and
operated in accordance with the applicable sections of this code.

192.59 Plastic pipe.
(a) New plastic pipe is qualified for use under this part if—

(1} When the pipe is manufactured, it is manufactured in accordance
with the latest listed edition of a listed specification, except that before
March 21, 1975, it may be manufactured in accordance with any listed
edition of a listed specification; and .

(2) It is resistant to chemicals with which contact may be antimpated
(b) Used plastic pipe is qualified for use under this part if— -

“ {1) When the pipe was manufactured, it was manufactured in accord-
ance with the latest listed edition of 4 listed specification, except that
pipe manufactured before March 21, 1975, need only have met the re-
quirements of any listed edition of a llsted specification;

(_2) Tt is resistant to chemwal_s with which contact may be anticipated;
(3) It has been used only in natural gas service;

(4) Tts dimensions are still within the tolerances of the spemflcatmn to
which it was manufactured; and

(6) It is free of visible defects.

{c) For the purpose of paragraphs (a) (1) and (b) (1) of this section,
where pipeofa diameter included in a llsted spemﬁcatlon is impractical
to use, pipe of a diameter between the sizes included in a listed specifica-
tion may be used if it—

(1) Meets the strength and design criteria required of pipe included
in that listed specification; and
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(2) Ts manufactured from plastic compounds which meet the criteria
for material required of pipe included in that listed specification,

‘PSC 192,59 (¢} Plastic pipe and tubing shall be adequately sup-
ported during storage. Thermoplastic pipe, tubing and fittings shail be
protected from long term exposure to direct sunlight,

192 61 Copper pipe.

Copper pipe is qualified for use under this part if'it has been manufac-
tured in accordance with a listed specification.

1192.63 Mar;kmg of materials,’

(a) 'I]xcept as prowded in paragraph (e) of this section, each valve,
fitting, Iength of pipe, and other component must be marked as pre-
‘seribed in—

(1) The specification or standard to which it was manufactured; or
(2) MSS standard practice, SP-25,

“{b) In addltlon to the requirements in paragraph (a), thermoplastic
‘pipe manufactured in accordance with the 1974a or earlier listed edition
of ASTM D2513 must be marked as required by section 9.2 of ASTM
D2513 (19751) edition) unless the pipe was manufactured bhefore May
18, 1978, and is installed where operating tempsratures are not above
38°C {100°F)

(c) Surfaces of pipe and components that are subject to stress from
mternai pressure may not ba field die stamped

(d) If any item is marked by die stamping, the die must have bluut. or
rounded edges that will minimize stress concentrations.

(e) Paragraph (a) of this section does not apply to items manufac-
tured before November 12, 1970, that meet all of the following:

(1) The item is identifiable as to {ype, manufacturer, and model.

(2) Specifications or standards giving pressure, temperature, and
other appropriate criteria for the use of items are readlly aval]able

192.65 Transportatlon of pipe.

~_Ina pipeline to be operated at a hoop stress of 20 percent or. more of

" SMYS, an operator may not use pipe havmg an outer diameter to wall
thtckness ratio of 70 to 1, or more, that is transported by railroad un-
less— .

{a) The transportatxon is performed in accordance with the 1972 edi-
tion of APTRPOL1, except that before February 26, 1976, the transpor-
tation may be performed in accordance thh the 1967 edltmn of AP1

.RP5L1, -

. (b) In the case of pipe transported before November 12, 1970, the
pipe is tested in accordance with Subpart J of this part to at least 1.25
times the maximum allowable operating pressure if it is to be installed in
a class 1 Iocation and to at least 1.5 times the maximum aliowable oper-
ating pressure if it is to be installed in a class 2, 3, or 4 location, -
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Notwithstanding any shorter time period permitted under Subpart J
of this part, the test pressure must be maintained for at least 8 hours,

Subpart C—Pipe Design
192.101 Scope.

This subpart prescnbes the minimum requ1rements for the deslgn of
pipe. o

192,103 General. .

Pipé must be designed with sufficient wall thlckness{ or must’ be in-
stalled with adequate protection, to withstand antlclpated external
pressures and loads that will be imposed on the pipe after instailation.

192 105 Design formula for steel pipe.

{a) The design. pressure for steel plpe is determmed in accordance
wath the fo]lowmg formula

.28t .
.P=_M_XFXEXT
D

P = Design pressure in pounds per square inch gage.
S = Yield strength in pounds per squaré inch determined in accord-
ance with 192.107.
D = Nominal outside diamster of the plpe in inches,
t .= Nomlnai wall thlckness of the pipe in inches, If this is unknown,
it is determined in accordance with 192.109, Additional
* wall thickness required for concurrent external loads in ac-
cordance with 192.103 may not be included in computing
design pressure,
F = Design factor determined in accordance with 192.111.
E = Lon%i;tgutll;réél’ joint factor determined in accordance with
T = Temperaltilre deratmg factor determined in accordance with
192,115 .

{(b) If steel’ pipe that has been cold worked to meet the SMYS is
heated, other than by welding, to 600° F. or more, the design pressure is
lxilmtecf to 75 percent of the pressure determined under paragraph (a) of
this section.

192.107 Yiold strength (S) for steel pipe.

(a) For pipe that is manufactured in accordance with a specification
listed in section I of Append:x B of this part, the yield strength to be
uséd in the design formula in 192.105 is the SMYS stated in the listed
speclflcatlon, if that value is known.

(b) For pipe that is manufactured in accordance w1th a spec:ﬁc&tmn
not listed in section I of Appendix B to this part or whose spemflcat!on
or tensile properties are unknown, the yield strength to be used in the

-design formula in 192.105-is one of the following: :

(1) If the pipe is tensnle tested in accordance with sectlon 11D of Ap-
pendix B to this part, the lower of the following: .
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(i) 80 percent of the average yield strength determmed by the tensile
tests.,

(ii) The lowest yield strength determined by the tensile tests, but not
more than 52,000 p.s.i.

(2) If the pipe is not tensile tested as prowded in subparagraph (1) of
this paragraph 24,000 p.s.i.

192,109 Nominal wall thickness (£) for steel pipe.

{a) If the nominal wall thickness for steel plpe is not known, it is de-
termined by measuring the thickness of each plece of plpe at quarter
points on one end. .

(b) However, if the pipe is of uniform grade, size, and thlcknESS and
there are more than 10 lengths, only 10 percent of the individual lengths,
but not less than 10 lengths, need be measured. The thickness of the
lengths-that are not measured must be verified by applying a gage set to
the minimum thickness found by the measurement. The nominal wall
thickness to be used in the design formula in 192.105 is the next wall
thickness found in commercial specifications that is helow the average of
all the measurements taken. However, the nominal wall thickness used
may not be more than 1.14 times the smallest measurement taken on
pipe less than 20 inches in outside diameter, nor more than 1.11 times
‘tihe smallest measurement taken on pipe 20 inches or more in outside
iameter.

192 111 Desxgn factor (F) for steel pipe,

(a) Except as otherwise provided in paragraphs (b) {¢), and (d) of
this section, the design factor to be used in the design formula in 192.105
is determined in accordance with the following table:

Class Design ..
location factor (F)
et st s s b b e e bt e 0.72

{b) A design factor of 0.60 or less must be used in the des:gn formula
in 192.105 for steel pipe in Class 1 locations that:

(1) Crosses the right-of-way of an unimproved public road thhout a
casing;

(2) Crosses without a casing, or makes & parallel encroachment on,
the right-of-way of either a hard surfaced road, a hlghway, a publie
street, or a railroad;

(3} Is supported by a vehicular, pedestrlan, ralh'oad or plpe]me
brtdge, or

4)1s used in a fabricated assembly, (mcludlng separators, mam]me
valve assemblies, cross- connectlons, and river crossing headers) or is
used within five pipe diameters in any direction from the last fitting of a
fabricated assembly, other than a fransition piece or an elbow used in

place of a pipe bend which is not associated with a fabricated assembly.
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{c) For Class 2 locations, a design factor of 0.50, or less, must be used
in the design formula in 192.105 for uncased steel pipe that ¢rosses the
rlg{lt -of-way of a hard surfaced road, a highway, a public street, or a
railroad.

(d) For Class 1 and Class 2 locatlons, a design factor of 0.50, or less,
must be used in the design formula in § 192.105 for—

(1) Steel pipe in a compressor station, regulating station, Or measur-
ing station; and

(2) Steel pipe, including a pipe riser, on a platform located offshore or
in inland navigable waters.

192.113 Longitudinal joint factor (E) for steel ﬁipe.

The longitudinal joint factor to be used in the design formula in
192.105 is determined in accordance with the following table:

Longitudinal
jolnt factor

Specification Pipe class (E)
ASTM A 53 SeamMIesSu . cimiciisiminrssiisiir L.00
Electric resistance welded ... 1.00
Furnace butt wetded...... 60
ASTM A 108 Seamless 1.00

ASTM A 134 Electric fusion are welded.... e iininsarieiinanas 80 -
ASTM A 135 Electric resistance welded 1.00

ASTM A 139 Eiectric fusion welded B0
ASTM A 155 Electric fusion arc welded, 1.00
ASTM A 211 Spiral welded steel pipe... 80
ASTM A 333 Seamless.: - 1.00
Electric resistance welded 1.00
ASTM A 381 Double submerged arc welded ... 1.00
APIGL Seamless 1.00
Electric resistance. welded 1.00
Electric Mash welded.. i 1.00
Submerged arc welded 1.00
Furnace butt welded 60
Furnace lap-welded " B0
API 5 LX 1.00
: Electrio resistance welded 1.00
Electric flash welded 1.00
Submerged are welded.. 1.00
APIS LS Electrio resistance wolded 1.00
Submerged arc welded 1.00
Other Pipe over 4 inches . " 80
Other Pipe 4 inches oz less o &0

If the type of longitudinal joint cannot be determined, the joint factor to
be used must not exceed that designated for “Other”.

192,115 TPemperature derating factor {T) for steel pipe.

The temperature derating factor to be used in the design formula in
192,105 is determined as follows:
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Gas temperature in : -Temperature

degrees Fahrenheit - : - oderating

B : factor (T}
250 or less --mrmeemm o e 1.000
800 - memmmmmreeen 0.967
371 O | '
A e e 0.900
1 U 0.867

For intermediate gas temperatures, the deratmg factor is determmed by
interpolation. ' .

192,117 Design of east iron pipe.

Cast iron pipe must he designed in accordance with ANSIA21.1 using
the folIowmg values for S (bursting tensile strength) and R (modulus of
rupture} in.the design equations: : C

Specification Type of pipe s R

psi
ANSI A 21.3 Pt Casteminmi s ssisissesssns 31,000
ANSI A 21.7 Centrifugal (metal mold) ........ 40,000
ANSI A 21,9 Centrifugal {sand-lined mold) 40,000

192,119 Design of duetile iron pipe.

(2) Duectile iron pipe must be designed in accordance with ANSI
A21.50 using the following values in the design equations: '
s (design hoop stress) = 16,800 p.s.i.
[ (design bending stress) = 36,000 p.s.i.

(b) Ductile iron pipe must be grade (60-42- 10) and must conform to
the requirements of ANSI A21.52, .

192,121 Design of plastie pipe.

The design pressure for plastic pipe is determined in accordance with
the following formula, subject to the limitations of s. 192,123:

P=28 & X032
-1,

P = Design pressure, gage, kPa (ps:)

S = For thermoplastic pipe the long-term hydrostatic strength deter-
mined in accordance with the listed specification at & tempera-
ture equal to 23° C (73° ), 38° C (100° I}, 49° C (120° ¥), or
60° C (140° F}; for reinforced thermosettmg plastic pipe,
75,800 kPa (11,000 psi).

Specnfled wall thlckness, mm (in.}.

D Specified outside diameter, mm (in.).

192, 123 Design limitation for plasnc pipe.

(a) The des:gn pressure may not exceed 689 kPa (100 p.s.i. g) for
plastic pipe used in—

(1) ‘Dist‘ribution systéms; or

(2} Classes 3 and 4 locations.
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{b) Plastic pipe may not be used where operating temperatures of the
pipe will be—

(1) Below minus 28° C (-20° F): or

(2) In the case of thermoplastic pipe, above the temperature at which
the long-term hydrostatic strength used in the design formula under s,
192.121 is determined, except that pipe manufactured before May 18,
1978, may be used at temperatures up to 30° C (100° F}; or in the case of
reinforced thermosetting plastic pipe, above 66° C (150"

(¢} The wall thickness for thermoplastic pipe may not be less than
157 millimeters (0. 062 ).

(d) The wall thlckness for reinforced thermosettmg plastic pipe may
not be less than that listed in the following table:

Nominal size in inches " Minimum
: : wall thickness
in millimeters

(inches)
e e 1.52 (0.060)
Y 1.52 (0.060)
B e 1.78 (0.070)
O 2.54 (0.100)

192.125 Design of copper pipe.

(a) Copper pipe used in mains must have minimum wall thickness of
0.066 inches and must be hard drawn.

(b) Copper pipe used in service lines must have a minimum wall
thickness as specified for type “L" pipe in ASTM B 88,

{c) Copper pipe used in mains and service lines may not be used at
pressures in excess of 100 p.s.i.g.

{d) Copper pipe that does not have an internal corrosion resistant
lining may not be used fo carry gas that has an average hydrogen sulfide
content of more than 0.3 grains per 100 standard cubic feet of gas.

PSC 192,125 (e) Fittings in copper piping. It is recommended that
fittings in copper piping and exposed to the soil, such as service tees,
pressure control fittings, ete., be made of bronze, copper or brass.

Subpart D—Design of Pipeline Components

192.141 Scope .

This subpart prescribes minimum requirements for the design and in-
stallation of pipeline components and facilities, In addition, it
prescnbes requirements relatmg to pl‘OtECt!Ol’l against accidental over-
pressuring,

192.143 General Requirements,

Each component of a pipeline must be able to withstand operating
pressures and other anticipated loadings with unit stresses equivalent to
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those allowed for comparable material in pipe in the same location and
kind of service,

192,145 Valves.

{a) Each valve must meet the minimumm requirements, or the
equivalent, of AP16A, APT 61, MSS SP-70, MSS SP-71, or MSS SP-78,
except that a valve designed before July 1, 1976, may meet the minimum
requirements of MSS SP-52. A valve may not be used under operating
conditions that exceed the applicable pressure- temperature ratm gs con-
tained in those standards.

(b) Each valve must be able to meet the anticlpated operatmg condi-
tions.

(¢) No valve having shell components made of ductile iron may be
used at pressures exceeding 80% of the pressure rafings for comparable
steel valves at their listed temperature. However, a valve having shell
compenents made of ductile iron may be used at pressures up to 80% of
the pressure ratings for comparable steel valves at their listed tempera-
ture, if——

(1) The temperature-adjusted service pressure does not exceed 1,000
p.s.ig.; and

{2) Welding is not used on any ductile iron component in the
fabrication of the valve shells or their assembly.

{d) No valve having pressure containing parts made of ductile iron
may be used in the gas pipe components of compressor stations.

192,147 Flanges and flange accessories,

(a) General requirements. Each flange or flange accessory must meet,
the minimum requirements of ANSI B16.5, MSS SP-44, or ANSI
B16.24, or the equivalent,

(b) Each flange assembly must be able to withstand the maximum
pressure at which the pipeline is to be operated and to maintain its phys-
ical and chemical properties at any temperature to which it is antici-
pated that it might be subjected in service.

192.149 Standard fittings.

(a) The minimum metal thickness of threaded fittings may not be less
than specified for the pressures and temperatures in the applicable stan-
dards referenced in this part, or their equivalent.

(b) Each steel butt-welding fitting must have pressure and tempera-
ture ratings based on stresses for pipe of the same or equivalent mate-
rial, The actual bursting strength of the fitting must at least equal the
computed bursting strength of pipe of the designated material and wall
thickness, as determined by a prototype that was tested to at least the
pressure required for the pipeline to which it is being added.

192.151 Tapping.

(a) Each mechanical fitting used to make a hot tap must be designed
for at least the operating pressure of the pipeline,
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{b) Where a ductile iron pipe is tapped, the extent of full-thread en-
gagement and the need for the use of outside-sealing service connec-
tions, tapping saddles, or other fixtures must be determined by service
conditions. .

{c) Where a threaded tap is madé in cast iron or ductile iron pipe, the
diameter of the tapped hole may not be more that 25% of the nominal
diameter of the pipe unless the pipe is reinforced, except that

(1) Existing taps may be used for replacement service, if they are free
of cracks and have good threads; and_

{2) A 1%-inch tap may be made in a 4-inch cast iron or ductile iron
pipe, without reinforcement,

However, in areas where climate, soil and service conditions may create
unusual external stresses on cast iron pipe, unremforced taps may be
used only on 8-inch or larger pipe.

192.153 Components fabrlcal;ed by welding.

(a) Except for branch connections and assemblies of standard pipe
and fittings joined by circumferential welds, the design pressure of each
component fabricated by welding, whose strength cannot be deter-
mined, must be established in accordance with paragraph UG-101 of
section VIII of the ASME Boiler and Pressure Vessel Code.

(b) Each prefabricated unit that uses plate and longitudinal seams
must be designed, constructed, and tested in accordance with the ASME
Boiler and Pressure Vessel Code, except for the following:

* (1) Regularly manufactured butt-welding fittings,

{2) Pipe that has been produced and tested under a specification
listed in Appendix B to this part. .

(8) Partial assemblies such as split rings or collars.

(4) Prefabricated units that the manufactursr certifies have been
tested to at least twice the maximum pressure to which they will be sub-
jected under the anticipated operating conditions,

{c) Orange-peel bull plugs and orange -pesl swages may not be used on
pipelines that are to operaie at a hoop stress of 20% or more of the
SMYS of the pipe.

{d) Except for flat closures designed in accordance with section VIII
of the ASME Boiler and Pressure Code, flat closures and fish tails may
not be used on pipe that either operates at 100 p.s.i.g., or more, or is more
than 3 inches nominal diameter.

192,155 Welded branch connections.

Each welded branch connection made o pxpe in the form of a single
connection, or in a header or manifold as a series of connectlons, must be
designed to ensure that the strength of the ptpelme system is not re-
duced, taking into account the stresses in the remaining pipe wall due to
the opening in the pipe or header, the shear stresses produced by the
pressure acting on the area of the branch opening, and any external
loadings due to thermal movement, weight, and vibration.
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192,157 Ex_t_ruded outlets,

Fach extruded outlet must. be suitable for anticipated service condi-
tions and must be at least equal to the design sirength of the pipe and
other fittings in the pxpelme to wh:ch it is attached.

192 159 Flembrhty. -

Each pxpelme must be designed with 'enough ﬂexibi!ity to prevent
thermal expansion or contraction from causing excessive stresses in the
pipe or components, excessive bendmg or unusual loads at joints, or un-
desirable forces or moments at points of connection to equnpment or at

- anchorage or guide points. g

192,161 Supports and anchors,

(a) Each pipeline and its associated equipment must have enough
anchors or supports to—

(1) Prevent undue strain on connected equipment;

((12} Resist longltudmal forces caused by a beud or offset in the pipe;
and.

{3) Prevent or damp out excessive vibration.

(b) Each exposed plpe]me must have enough supports or anchors to
protect the exposed pipe joints from the maximum end force caused by
internal pressure and any additional forces caused by temperature ex-
pansion or contractlon or by the weight of the pipe and its contents,

(c) Each support or anchor on an exposed pipeline must be made of
gurable, noncombustible material and must be designed and installed as
ollows:

(1) Free expansion and contraction of the pipeline between supports
or anchors may not be restricted.

(2) Provision must be made for the serviee conditions involved.

(3) Movement of the pipeline may not cause disengagement of the
support equipment.

{d) Each support on an exposed pipeline operated at a stress level of
50% or more of SMYS must comply with the following:

(1) A structural support may not be welded directly to the pipe.

(2) The support must be provided by a member that completeiy en-
circles the pipe.

(3) If an encircling member is welded to a pipe, the weld must be
continuous and cover the entire circumference. :

(e) Each underground pipeline that is connected to a relatively un-
yielding line or other fixed object must have enough flexibility to pro-
vide for possible movement, or it must have an anchor that will limit the
movement of the pipeline,

(f) Except for offshore pipelines, each underground pxpelme that is
" being connectad to new branches must have a firm foundation for both
the header and the branch to prevent lateral and vertical mmovement.
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192.163 Compressor stations: design and construction.

(a) Location of compressor building, Except for a compressor build-
ing on a platform located offshore or in inland navigable waters, each
main compressor building of a compressor station must be located on
property under the control of the operator. It must be far enough away
from adjacent property, not under control of the operator, to minimize
the possibility of fire being communicated to the eompressor building
from structures on adjacent property. There must be enough open space
around the main compressor building to allow the free movement of fire-
fighting equipment.

(b} Building construction. lach bmldmg ona compressor station site
must he made of nencombustible materials if 1t contains either—

(1). Pipe more than 2 inches in diameter that is carrying gas under
pressure; or

(2) Gas handling equipment other than gas utilization equlpment
used for domestic purposes.

PSC 192,163 (b) All compressor station buildings shall be con-
structed of non-combustible materials as defined by the Wisconsin
state building code admmrstered by the department of industry, labor
and human relations.

‘{c) Exits. Each operating floor of a main compressor building must
have at least two separated and unobstructed exits located so as to pro-
vide a convenient possibility of escape and an unobstructed passage to a
place of safety. Each door latch on an exit must be of a type which can be
teadily opened from the inside without a key. Each swinging door lo-
cated in an exterior wall must be mounted to swing outward. .

.. PSC 192,163 (¢} Exits shall be provided in compliance with the re-
quirements of the Wisconsin state building code administered by the
department of industry, labor and human relotrons Ladders shall not
be used for exits. :

(d) Fenced areas. Each fence around a compressor station must have
at least 2 gates located so as to provide a convenient opportunity for
escape to a place of safety, or have other facilities affording a similarly
convenient exit from the area. Each gate located within 200 feet of any
compressor plant building must open outward and, when, occupied,
must be openable from the inside without a key

(e) Electrical focrht:es Electrical equlpment and wnrlng mstalied in
compressor stations must conform to the National Electrical Code,
ANSI Standard C1, so far as that code is appllcable

PSC 192,163 (e} All electrical equipment and wiring mstalled in gas
transmission and distribution compressor stations shall conform tothe
requirements of the Wisconsin state electrical code.

192,165 Compressor statlons- liguid removal,

_ {a) Where entzained vapors in gas may liquefy under the antlc:pated
pressure and temperature conditions, the compressor must be protected
against the introduction of those liquids in quantltles that could catise
damage.
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(b) Each liquid separator used o remove entrained liquids at a com-
pressor station must—

(1) Have a manually operable means of remowng these hqmds

(2) Where slugs of liquid could be carried into the compressors, have
either automatic liquid removal facilities, an automatxc compressor
shutdown device, or a high liquid level alarm; and

(3) Be manufactured in accordance with section VIII of the ASME

Boiler and Pressure Vessel Code, excapt that liquid separators con-

structed of pipe and fittings without internal weldmg must be fabncated
with a design factor of 0.4, or less.

192.167 Compressor stations: emergency shutdown.

(a)'Excefjt for unattended field compressor stations of 1,000 horse-
power or less, each compressor station must have an emergency shut-
down system that meets the following:

(1) It must be able to block gas out of the statlon and blow down the
station piping.

{2) Tt must dlscharge gas from the blowdown piping at a location
where the gas will not create a hazard.

{8) It must provide means for the shutdown of gas compressing
equipment, gas fires, and electrical facilities in the vicinity of gas head-
ers and in the compressor building, except, that—

(i) Electrical circuits that supply emergency lighting required to as-
sist station personnel in evacuating the compressor building and the
area in the vicinity of the gas headers must remain energized; and

(ii) Eleetrical cu-cmts needed to protect equipment from damage may
remain energized.

(4) It must be operable from at least 2 locations, each of which is—
(i) Outside the gas area of the station;

(i) Near the exit gates, if the station is fenced, or near emergency
exits, if not fenced; and

(iii) Not more than 500 feet from the limits of the station.

(b) If a compressor station supplies gas directly to a distribution sys-
tem with no other adequate source of gas available, the emergency shut-
down system must be designed so that it will not function at the wrong
time and cause an unintended oufage on the distribution system.

(c} On a platferm located offshore or in inland navigable waters, the
emergency shutdown system must be designed and installed to actuate
automatically by each of the following events:

(1} In the case of an unattended compressor station—

{i) When the gas pressure equals the maximum allowable operating
pressure plus 15 percent; or

{(ii}) When an uncontrolled fire oceurs on the platform; and
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(2) In the case of compressor station in a building—
(1) When an uncontrolied fire occurs in the buiIding_;,_ ar

(ii) When the concentration of gas in air reaches 50 percent or more of
the lower explosive limit in a building which has a source of ignition.

For the purpose of paragraph (¢} (2) (ii) of this section an electrical
facility which conforms to Class 1, Group D of the National Electrical
Code is not a source of ignition.

192.169 Compressor stations: pressure limiting devices.

(a) Each compressor station must have pressure relief or other suit-
able protective devices of sufficient capacity and sensitivity to ensure
that the maximum allowable operating pressure of the station piping
and equipment is not exceeded by more than 10%.

(b} Each vent line that exhausts gas from the pressure relief valves of
a compressor station must extend to a location where the gas may be
discharged without hazard.

192.171 Compressor stations: additional safety equrpment

(a) Each compressor station must have adequate fire protection facil-
ities. If fire pumps are a part of these facilities, their operation may not
ba affected by the emergency shutdown system.

PSC 192,171 (a) Fire protection. Fire-protection facilities shall be
provided as specifically directed by the department of industry, labor
and human relations and the local fire department, The operation of
fire-protection facilities, such as pumps, shall-not be affected by an
emergency shutdown.

(b} Each compressor station prime mover, other than an electrical
induction or synchronous motor, must have an automatic device to shut
down the unit before the speed of either the prime mover or the driven
umt exceeds a maximum safe speed.

{c) Each compressor unit in a compressor statlon must have a shut-
down or alarm device that operates in the event of inadequate cooling or
lubrication of the unit.

(d) Each compressor station gas engine that operates with pressure
gas injection must be equipped so that stoppage of the engine automati-
cally shuts off the fuel and vents the engine distribution manifold,

(e) Each muffier for a gas engine in a compressor station must have
vent slots or holes in the baffles of each compartment to prevent gas
from being trapped in the mufiler.

192.173 Compressor statmns. ventilation,

Each compressor station building must be ventilated to ensure that
employees are not endangered by the accumulation of gas in rooms,
sumps, attics, pits, or other enclosed places.

PSC 192,173 There shall be compliance with the department of in-
dustry, labor and human relations” heating, ventilation, and air condr-
tioning code.

192,175 Pipe-type and bottle-type holders.
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{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 auxxllary equipment, that might cause corrosion or mterfere with the
safe operation of the holder. .

{b) Each pipe-type or bottle—type holder must have minimum clear-
ance from other holders in accordance with the following formula;

C=3DXPXF
Looo

in which:
C Minimum clearance hetween pipe containers or bottles in mches
D Outside diameter of pipe containers or bottles in inches,
P=Maximum atlowable operatmg pressure, p.&;.l.g.

.. F=Design factor as set forth in 192,111 of this part,

192.177 Additional provisions for bottle-type holders.
(a) Each bottle-type holder must be—

" (1) Locatéd on a storage site entirely surrounded by fencing that pre-
vents access by unauthorized persons and with minimum clearance from
the fence as follows:

‘Maximum allowable Minimum
' operatmg bressure T . clearance
' ' (feet)
Less than 1,000 p.sd.g. -------neeevrcmmomceceeeas
1,000 p.s.i.g. OF MOT@---s-m-mmrmeemmamssimcmeeae 1{)0

(2) Designed using the design factors set forth in 192,111; and
(3) Buried with a minimum cover in accordance with 192.327,

(b) Each bottle-type holder manufactured from steel that is not weld-
able under field conditions must comply with the followmg-

(1) A bottle- type holder made from alloy steel must meet the chemi-
cal and tensile requirements for the vanous grades of steel in exther API
Standard 5A or ASTM A 372. -

(2) The actual yleld tensﬂe ratlo of the steel may not. ‘exceed 0.85.

(8) Welding may not be performed on the holder after it has been
heat treated or stress relieved, except that copper wires may be attached
to the smalil diameter portion "of the bottle end closure for cathodic pro-
tection if a localized thermit welding process is used.

(4) The holder must be gwen amill hydrostatlc test at a pressure that
'produces a hoop stress at least equal to 86% of the SMYS.. .

(5) The holder, connection pipe, and components must be leak tested
after instailation as required by Subpart dJ of thls part

192,179 Transmission line valves.

(a) Each transmission line, other than offshore segments, must have
sectionalizing block valves spaced as follows:
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(1) Each point on the pipsline in a Class 4 loeation must be within 2%
miles of a valve.

{2) Each point on the pipeline in a Class 3 }ocatlon must be within 4
miles of a valve.

(3) Each point on the pipeline ina Class 2 loeation must be wnthm T
miles of a valve.

(4) Each point on the pipeline in 2 Class 1 location must be within 10
miles of a valve.

(b) Each sectionalizing block valve on a transmlsswn line, other than
offshore segments, must comply with the following;

{1) The valve and the operating device to open or close the valve must
be readily accessible and protected from tampering and damage.

(2} The valve must be supported to prevent settling of the valve or
movement of the pipe to which it is attached.

{c) Each section of a transmission line, other than offshore segments,
between main line valves must have a blowdown valve with enough ca-
pacity to allow the transmission line to be blown down as rapidly as
practicable. Each blowdown discharge must be located so the gas can be
blown to the atmosphere without hazard and, if the transmission line is
adjacent to an overhead electric line, so that the gas is directed away
- from the eleetrical conductors.

{(d) Offshore segments of transmission lines must be equipped with
valves or other components to shut off the flow of gas to an offshore
pIatform in an emergency.

192 181 Distribution line valves,

(a) Each high-pressure d:stnbutlon system must have valves spaced
80 as to reduce the tlme to shut down a section of main in an emergency.
The valve spacing is determined by the operating pressure, the size of
the mains, and the local physical conditions,

(b} Each regulator station controlling the flow or pressure of gas in a
distribution system must have a valve installed on the inlet piping at a
distance from the regulator station sufficient to permit the operation of
the vaive during an emergency that might preclude access to the station.

PSC 192.181 (b) It is intended that the distance between the valve
and the regulator or regulators shall be sufficient to permit the opera-
tion of the palve during an emergency such as a large gas leak or a fire
in the station. These valves shall be in accessible locations not closer
than 25 feet and preferably not more than 1,500 feet distant from each
regulator station.

(¢) Each valve on a main installed for operating or erergency pur-
poses must comply with the following:

{1} The valve must be placed in a readily accessible location so as to
facilitate its operation in an emergency.

(2) The operating stem or mechanism must be readily accessible.
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(3} If the valve is installed in a buried hox or enclosure, the box or
enclosure must be installed so as to avoid transmitting external loads to
the main.

192,183 Vaults: structural design requirements.

(a) Each underground vault or pit for valves, pressure relieving, pres-
sure limiting, or pressure regulating stations, must be able to meet the
loads which may be imposed upon it, and te protect installed equip-
ment, .

{(b) There must be enough working space so that all of the équipment
required in the vault or pit can be properly installed, operated, and
maintained.

" (¢) Each pipe entering, or within, a regulator vault or pit must be steel
for sizes 10 inches, and less, except that control and gage piping may be
copper. Where pipe extends through the vault or pit structure, provision
must be made to prevent the passage of gases or liquids through the
opening and to avert strains in the pipe.

PSC 192.183 (d) In the design of vaulls and pits for pressure limiting,
pressure relieving and pressure regulating equipment, consideration
shall be given to the protection of the installed equipment from dam-
age, such as that resulting from an explosion within the vault or pit,
which may cause portions of the roof or cover to fall into the vault.

PSC 192,183 () Vault or pit openings shall be located so as to mini-
mize the hazards of tools or other objects falling upon the regulator,
piping, or other equipment. The control piping and the operating parts
of the equipment installed shall not be located under a vault or pit
opening where workmen can step on them when entering or leaving the
vauwlt or pit, unless such parts are suitably protected. Whenever a vault
or pit opening is to be located above equipment which could be dam-
aged by a falling cover, a circular cover should be installed or other
suitable precautmns taken.

192.185 Vaults: accessibility. Each vault must be located in an acces-
sible location and, so far as practlcal away from—

{a) Street intersections or points where traffic is heavy or dense,

(b) Points of minimum elevation, catch basins, or places where the
access cover will be in the course of surface waters; and

{c) Water, electrie, steam, or cther facilities.

192,187 Vaults: sealing, venting, and ventilation. Each under-
ground vaulf er closed top pit containing either a pressure regulating or
reducing station, or a pressure limiting or relieving station, must be
sealed, vented or ventilated, as follows:

(a) When the internal volume exceeds 200 cubic feet—

(1) The vault or pit must be ventilated with 2 ducts, each having at
least the ventilating effect of & pipe 4 inches in diameter;

{2} The ventilation must be enough to minimize the formatlon of
combustible atmosphere in the vault or pit; and
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(3) The ducts must be high enough above grade to disperse any gas-
air mixtures that might be discharged.

P8C 192,187 (a) (3) The outside end of the ducts shall be equipped
with a suiteble weatherproof fitting or vent-head designed to prevent
foreign matter from entering or obstructing the duct. The effective area
of the openings in such fittings or vent-heads shall be at least equal to
the cross-sectional area of a 4-inch duct. The horizontal section of the
ducts shall be as short as practical and shall be pitched to prevent the
accumulation of liquids in the line. The number of bends and offsels
shall be reduced to @ minimum and provisions shall be incorporated to
facilitate the periodic cleaning of the ducts.

{b) When the internal volume is more than 75 cubic feet but less than
200 cubic feet—

(1) If the vault or pit is sealed, each opening must have a tight fitting
cover without open holes through which an explosive mixture might be
ignited, and there must be a means for testing the internal atmosphere
before removing the cover;

(2} If the vault or pit is vented, there must be a means of preventing
external sources of ignition from reaching the vault atmosphere; or

(8) If the vault or pit is ventilated, paragraph {a} or (¢} of this section
applies.

~-{e) If a vault or pitis covered by paragraph {b} of this section is venti-
lated by openings in the covers or gratings and the ratio of the internal
volume, in the cubic feet, to the effective ventilating area of the cover or
grating, in square feet, is less than 20 to 1, no additional ventilation is
requtired. '

192,189 Vaults: drainage and waterproofing. (a) Each vault must
be designed so as to minimize the entrance of water.

PSC 192,189 (a) Nevertheless, vault equipment shall always be
designed to operate safely, if submerged.

‘(b) A vault containing gas piping may not be connected by means of a
drain connection to any other underground structure,

{c) All electrical equipment in vaults mmust conform to the applicable
requirements of Class 1, Group D, of the National Electrical Code, ANSI
Standard C1. ' ' o

PSC 182,189 (¢) Electrical equipment in vaults shall conform to the
applicable requirements of the Wisconsin stute electrical code,

192.191 Design pressure of plastic fittings. (a) Thermosetting fit-
tirigs for plastic pipe must conform to ASTM D 2517.

(b) The design pressure of Acrylonitrile-butadiene—styrene (ABS)
and polyvinyl chloride (PVC) Schedule 40 and 80 thermosplastic fit-
tings must be obtained from the following table:
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DEsicN Pressure oF THERMOPLASTIC Firrrings P.S.1.G. or Various
STrENGTHS, MATERIALS AND CLASS LOCATIONS

ABS Type T and PVC PVC Type |
. . Type T ¢lass location class location .
Size inches Schedule 1 2and 3 4 1 2 and 3 4

B cimesemmmmastemmeseo s 40 160 100 160 100 100 100

80 100 100 100 100 100 100

B cmvrrscme e 40 100 100 96 100 w0 - 1eo

80 100 100 100 100 100 100

O 40 100 100 90 100 1o 100
80 100 100 100 ° 100 1600 100 °
(P 40 100 92 74 100 100 0100

80 100 100 100 100 100 100

. 40 100 - 83 86 100 100 100

80 100 100 o4 100 100 100

- 40 89 2] 55 100 100 100

80 100 1 81 160 100 100

1 R 40 99 7% 61 100 100 100
80 100 100 85 100 100 100 -

< 40 84 66 53 . 100 100 100

80 100 94 6 100 100 100

BY e mreroeeee 40 77 60 48 00 0 100 i ]

B0 100 88 69 108 000 . 100

S, 40 71 58 44 180 100 89

8O 100 81 65 100 100 100

' S 40 62 49 39 100 a7 78

80 93 72 68 100 100 100

[ PO, 40 56 44 35 100 .88 L1

80 &9 79 58 100 100 100

Note: These pressure ratmgs are the same value as the design pressure of the correapond-
ing pipe size and schedule in the same class location, as determined by the formula given in
192,121 and the limitations in 192.123 of thls part.

192,193 Valve msta]latlon in plastic pipe. Each valve installed in
plastic pipe must be designed so as to protect the plastic material
against excessive torsional or shearing loads when the valve or shutoff is
operated, and from any other secondary streses that might be exerted
through the valve or its enclosurs.

192,195 Protection against accidental overpressuring. (a) Gen-
eral requirements. Except as provided in 192.197, each pipeline that is
connected to a gas source so that the maximum allowable operating
pressure could be exceeded as the result of pressure control failure or of
some other type of failure, must have pressure relieving or pressure lim-
iting devices that meet the requirements of 192,199 and 192.201, -

(b) Additional requirements for distribution systems, Each distribu-
tion system that is supplied from a source of gas that is at a higher pres-
sure than the maximum allowable operatmg pressure for the system
must-—

(1) Have pressure regulation devices capable of meeting the > pressure,
load, and other service conditions that will be experienced in normal
operatlon of the system, and that could be activated in the event of fail-
ure of some portion of the system; and

(2) Be des:gned so as to prevent accidental overpressuring.

PSC 192,195 (3) Suitable types of protective devices to prevent ouer-
pressuring of high-pressure distribution systems include:
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(i} Spring-loaded relief valves of types meeting the promszons of the
ASME Unfired Pressure Vessel Code.

(ii} Pilot-loaded back-pressure regulators used as rehef valves, so
designed that failure of the pilot system or control lines will cause the
regulator to open.

(iit) Weight-loaded rehef valves.

(iv) A monitoring regulator installed in series with the primary
pressure regulator.

(1) A series regulator installed upstream from the primary regula-
tor, and set to continuously limit the pressure on the inlet of the pri-
mary regulator in accordance with the provisions of section 192,201.

(vi) An automatic shut-off deviece installed in series with the pri-
mary pressure regulator, and set to shut off in accordance with the pro-
visions of 192.201. This device must remain closed until manually re-
set. It should not be used where it might cause an mtermptmn in
serwee toa large number of customers.

(vii) Spring-loaded dlaphragm -type rehef valves,

PSC 192,195 (4) Suitable types of protective devices to preuent over-
pressurmg of low-pressure dzstrzbutmn systems mclude

(t) A liquid seal rehef device that can be set to open accurately and
consistently at the desired pressure.

(ii)' Weight loaded relief valves.

(1i}) An automatic shut-off device as described in PSC 192,195 (8}
{vi).

Civ) A pilot loaded back-pressure regulator as described m PSC
192.195 (3) (i)

(u) A monitoring regulator as described in PSC 192.195 (3} (iv).
(o) A series regulator as deseribed in PSC 192.195 (3) (v). _

PSC 192.195 (c) Suitable types of protective devices to preueﬂt over-
pressuring of gas pressure holders, pipelines and other facilities that
might at times be bottle tight include: .

(1)} Spring-loaded relief valves of types meeting the provisions of the
ASME Unfired Pressure Vessel Code.

:(2) Pilot-loaded back-pressure regulators used as rehef valves, so
designed that failure of the pilot system or control lines will cause the
regulator to apen.

192,197 Control . of the pressure of gas dehvered from hlgh-pres-
sure distribution systems,

_ (a) If the maximum actual operating pressure of the distribﬁtion Sys-
tent is under 60 p.s.i.g. and a service regulator having the following char-
acterlstics is used, no other pressure Iimiting device is requiréd:

(1) A reguiator capable of reducing distribution line pressure to pres-
sures recommended for household appliances.
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(2) A single port valve with proper orifice for the maximum gas pres-
sure at the regulator inlet.

(3) A valve seat made of resilient material designed to withstand ab-
rasion of the gas, impurities in gas, cutting by the valve, and to resist
permanent deformation when it is pressed against the valve port.

(4) Pipe connections to the regulator not exceeding 2 inches in diame-
ter.

(56) A regulator that, under normal operating conditions, is able to
regulate the downstream pressure within the necessary limits of accu-
racy and to limit the build-up of pressure under no-flow conditions to
prevent a pressure that would cause the unsafe operation of any con-
nected and properly adjusted gas utilization equipment.

. (6) ‘A self-contained service regulator with no external statie or con-
trol lines. '

(b} If the maximum actual operating pressure of the distribution sys-
tem is 60 p.s.i.g., or less, and a service regulator that does not have all of
the characteristics listed in paragraph (a) of this section is used, or if the
gas contains materials that seriously interfere with the operation of ser-
vice regulators, there must be suitable protective devices to prevent un-
safle overpressuring of the customer’s appliances if the service regulator
fails. : '

(¢} If the maximum actual operating pressure of the distribution sys-
tems exceeds 60 p.s.i.g. one of the following methods must be used to
regulate and limit, to the maximum safe value, the pressure or gas deliv-
ered to the customer:

(1) A service regulator having the characteristics listed in paragraph
{a) of this section, and another regulator located upstream from the ser-
vice regulator, The upstream regulator may not be set to maintain a
pressure higher than 60 p.s.i.g. A device must be installed between the
upstream regulator and the service regulator to limit the pressure on the
inlet of the service regulator to 60 p.si.g. or less in case the upstream
regulator fails to function properly. This device may be either a relief
valve or an automatic shutoff that shuts, if the pressure on the inlet of
the service regulator exceeds the set pressure (60 p.s.i.gz. or less), and
remains closed until manually reset. .

(2) A service regulator and a monitoring regulater set to limit, to a
maximum safe value, the pressure of the gas delivered to the customer,

{8) A service regulator with a relief valve vented to the outside atmos-
phere, with the relief valve set to open so that the pressure of gas going
to the customer does not exceed a mazimum safe value. The relief valve
may either be built into the service regulator or it may be a separate unit
installed downstream fromn the service regulator, This combination may
be used alone only in those cases where the inlet pressure on the service
regulator does not exceed the manufacturer’s safe working pressure rat-
ing of the service regulator, and may not be used where the inlet pressure
on the service regulator exceeds 125 p.s.i.g. For higher inlet pressures,
the methods in subparagraph (1) or (2) of this paragraph must be used.
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(4) A service regulator and an automatic shutoff device that closes
upon a rise in pressure downstream from the regulator and remains
closed until manually reset.

.- P8C 192,197 (d} The service regulator must be of a type that is capa-
ble under normal operating conditions of regulating the downstream
pressure within the limits of section PSC 134.23 and of limiting the
build-up of pressture under no-flow conditions of 50% or less of the dis-
charge pressure maintained under flow conditions.

PSC_I92.19?' (e} Inaddition to the provisions of 192.197 (a) and (b)
if the maximum actual operating pressure of the distribution system is
greater than low pressure and is equal to or less than 60 p.s.i.g., a suit-
able protective device shall be installed to prevent unsafe overpressur-
ing of the customer’s appliances should the service regulator fail. Some
of the suitable types of protective devices to preuent overpressuring of
customers’ appliances are: .

{a)- A monitoring regulator
(b) A relief valve
(¢) An qutomatic shut-off devwe

‘ These devices may be installed as an integral part of the service reg-
ulator or as a separate unit,

PSC 192.197 (f) Breather vents shall be provided on all service regu-
lators.

192.199 Regquirements for des:gn of pressure relief and limiting de-
vices.

Except for rupture discs each pressure relief or pressure hmltmg de-
vice must—

(a) Be constructed of materials such that the operation of the device
will not be impaired by corrosion;

{b) Have valves and valve seats that are designed not to stick in a
position that will make the device inoperative;

(c) Be designed and installed so that it can be readily operated to
determine if the valve is free, can be tested to determine the pressure at
which it will operate, and can be tested for leakage when in the closed
position;

(d) Have suppori made of noncombustible material;

(e) Have discharge stacks, vents, or outlet ports designed to prevent
accumulation of water, ice, or snow, located where gas can be discharged
into the atmosphere without undue hazard;

PSC 192,199 (¢) In addition the outlet ports must be insect-proof
and consideration should be given to all exposures in the immediate
vicinity mcludmg windows or locations where gas can enter confined
areas.

" (f) Be designed and installed so that the size of the openings, pipes,
and fittings located between the system to be protected and the pressure
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relieving device, and the size of the vent line, are adequate to prevent
hammering of the valve and to prevent impairment of relief capacity;

(g) Where installed at a district regulator station to protect a pipeline
system from overpressuring, be demgned and installed to prevent any
single incident such as an explosion in a vault or damage by a vehicle
from affecting the operation of both the overpressure protectlve devme
and the district regulator, and

(h) Except for a valve that will isolate the system under protectlon
from its source of pressure, be designed to prevent unauthorized opera-
tion of any stop valve that will make the pressure relief valve or pressure
limiting device inoperative.

PSC 192199 (h) Acceptable methods for complying with 192.199
(h) are: : .

(i) Lock the stop valve in the open position. Instruct authorized per-
sonnel of the importance of not inadvertently leaving the stop valve
closed and of being present durmg the entire period that the stop valve
is closed so that they can lock it in the open position before they leave
the location. .

(it) Install duplicate relief valves, each having adequate capacity by
itself to protect the system and arrange the isolating valves or 3-way
valve so that mechamcally it is possible to render only one safety de-
vice inoperative at a time.

PSC 192,199 (i) Precautions shall be taken to prevent unauthorlzed
operation of any valve which will make pressure Umiting devices inop-
erative. This provision applies to isolating valves, by-pass valves, and
valves on control or float lines which are located between the pressure
fimiting device and the system which the device protects. A method
similar to PSC 192.199 (h) shall be considered acceptable in complymg
with this provision.

192,201 Required capacity of pressure rellevmg and Iimltlng sta-
tions. .

(a) Each pressure rellef station or Dpressure lumtmg station or group
of those stations installed to protect a pipeline must have enough capac~
ity, and must be set to operate, to insure the following: .

(1) In a low pressure distribution system, the pressure may not cause
the unsafe operation of any connected and properly adjusted gas utiliza-
tlon equipment.

(2) In pipelines other than a low pressure dlstnbutlon system—

(i) If the maximum allowable operatmg pressure is 60 p.s.i.g. or more,
the pressure may not exceed the maximum allowable operating pressure
plus 10 percent, or the pressure that produces a hoop streas of 76 percent
of SMYS, whichever is lower;

(ii) If the maximum allowable operating pressure is 12 p.s.i.g. or more,
but less than 60 p.s.i.g. the pressure may not exceed the maximum allow-
able operating pressure plus 6 p.s.ig.; or
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(m) If the maximum allowable operating pressure is less than 12
p.s.i.g., the pressure may not exceed the maximum allowabie operatmg
pressure plus 50 percent. _ : -

(b) When more than one pressure regulating or compressor station
feeds into a pipeline, relief valves or other protective devices must be
installed at each station to ensure that the complete failure of the largest
capacity regulator or compressor, or any single run of lesser capacity
regulators or compressors in-that station, will not impose pressures on
any part of the pipeline or distribution system in excess of those for
i.v]uch it was designed, or against which it was protecied, whichever is
ower

(c) Rehef valves or other pressure llmatmg devices must be installed
at or near each regulator station in a low-pressure distribution system,
with a capaCIty to limit the maximum pressure in the main to a pressure
that will not exceed the safe operating pressure for any connected and
proper]y adjusted gas utlhzatlon equipment,

192, 203 Instrument control, and sampllng pipe and components.

(a) -App!mabahty. This section applies to the design of instrument,
control, and sampling pipe and components. It does not apply to perma-
nently closed systems, such as fluid-filled temperature-responswe de-
vices.

{b) Materials and design. All materials employed for pipe and com-
ponents must be designed to meet the particular conditions of service
and the following:

(1) Each takeoff connection and attaching hoss, fitting, or adapter
must be made of suitable material, be able to withstand the maximum
service pressure and temperature of the pipe or equipment to which it is
attached, and be designed to satistactorily wnthstand all stresses without
failure by fatigue.

(2) A shutoff valve must be installed in each takeoff line as noar as
practicable to the point of takeoff. Biowdown valves must be installed
where necessary.

(3) Brass or copper material may not be used for metal temperatures
greater than 400° F.

(4) Pipe or components that may contain liquids must be protected
by heating or other means from damage due to freezing,

(5) Pipe or coniponents in which liquids may accumulate must have
drains or drips,

{6) Pipe or components subject to clogging from solids or deposits
must have suitable conneetions for cleaning.

(7) The arrangement of pipe, components, and supports must provide
safety under anticipated operating stresses.

(8) Each joint between sections of pipe, and between pipe and valves
or fittings, must be made in a manner suitable for the anticipated pres-
sure and temperature condition. Slip type expansion joints may not be
used. Expansion must be allowed for by providing flexibility within the
system itself.
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{(9) Each control line must be protected from anticipated causes of
damage and must be designed and installed to prevent damage to any
one control line from making both the regulator and the overpressure
protective device inoperative.

PSC 192.204 Plpelmes on prlvate rlght-of-way of eleetrlc trans-
mission lines,

Where gas pipelines parallel overhead electric transmtssaon lines on
the same right-of-way, the company opeérating the ptpelmes shall take
the following precautions:

. (a) Employ blow-down conneections that w:ll dtrect the gas away
from the electnc conductors.

(b) Insta!l a bonding conductor across points where the main is to be
separated and maintain this connection while the pipeline is sepa-
rated, The current carrying capacity of the bonding conductor should
be at least one-half of the capacity of the overhead line conductors.

(¢} Make a study in collaboration with the electric company on the
common problems of corrosion and electrolysis, taking the following
factors into consideration:

(1) The possibility of the p;pehne carrying either unbalanced lme
currents or fault currents.

(2} The possibility of lrghtnmg or fault currents inducing voltages
sufficient to puncture pipe coatings or pipe.

(3) Cathodic protection of the pipeline, including location of ground
beds, especially if the électric line r_'s garried on steel towers.

(4) Bonding connections between the pipeline and either the steel
tower footings or the buried ground facilities or the ground-wire of the
overkead electric system.

(d) Investigate the necessity of protecting insulating jomts in the
pipeline against induced voltages or currents resulting from lightning
strokes. Such protection can be obtained by connecting buried sacrifi-
cial anodes to the pipe near the insulating joints or by bridging the
pipeline insulator with a spark-gap or by other effective means.

Subpart E—Welding of Steel in Pipelines
192,221 Scope.

(a) This subpart prescribes minimum requirements for welding steel
materials in pipelines.

(b} ‘This subpart does not apply to welding that occurs during the
manufacture of steel pipe or steel pipeline components.

192.223 General.

(a} Welding must be performed in accordance with established writ-
ten welding procedures that have been qualified under 192,225 to pro-
duce sound, ductile welds.
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(b) Welding must be performed by welders who are qualified under
192.227 and 192,229 for the welding procedures to be used.

PSC 192,223 (c) Prior to welding in or around a structure or area
containing gas facilities, a thorough check shall be made to determine
the possible presence of & combustible gas mixture. Welding shall begin
only when safe conditions dre indicated.

192,225 Qualifications of welding procedures.

(a) Each welding procedure must be qualified under section IX of the
1974 edition of the ASME Boiler and Pressure Vessel Code or section 2
of the 1973 edition of API Standard 1104, whichever is appropriate to
the function of the weld, except that a welding procedure qualified
under section IX of the 1963 edition of the ASME Boiler and Pressure
Vessel Code before July 1, 1976, or section 2 of the 1968 edition of API
Standard 1104 before March 20, 1975, may contmue to be used but may
not be requalified under that edition.

(b) When a weldmg procedure is being qualified under sectton X of
the ASME Boiler and Pressure Vessel Code, the following steels are ¢on-
sidered to fall within the P-Number 1 grouping for the purpose of the
essential variable and do not reqmre separate quallflcatlon of weldmg
procedures:

(1) Carbon steels that have a carbon content of 0. 32 (Iadle analysns)
or less R

(2) Carbon steels that have a carbon equwalent (C+% Mn) of 0.65
percent {ladle analysis) or less.

(3) Alloy steels with weldability characteristics that have been shown
to be similar to the carbon steels listed in subp&ragraphs (1} and (2) of
this paragraph. '

Alloy steels and carbon steels that are not covered by subparagraph (1),

{2), or (3) of this paragraph require separate qualification of proce-
dures for each individual pipe specification in accordance with sections
VHI and IX of the ASME Boiler and Pressure Vessel Code,

(¢) Each welding procedure must be recorded in detail during the
qualifying tests, This record must be retained and followed whenever
the procedure is used.

192.227 Qualification of welders,

{a) Except as provided m‘parégraph {c) of this SECthII:.l, each weider
must be quaI:fled in‘accordance with one of the followmg

(1) Section IX of the 1974 edition of the ASME Boiler and Pressure
Vessel Code or, if qualified before July 1, 1976, the 1968 edition, except
that a welder may not requalify under the 1968 edition, .

(2) The following editions of Section 3 of API Standard 1104:

(i) The 1973 edition, except, that a welder may be qualified by radiog-
raphy under subsection 3.51 without regard for the standards in subsec-
tion 6.9 for depth of undercutting adjacent to the root bead unless that
depth is visually determined by use of a depth measuring device on all
undercutting along the entire circumference of the weld, or
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(i) If a welder is qualified before March 20, 1975, the 1968 edition,
except that a welder may not requalify under the 1968 edition.

(b} When a welder is being qualified under section IX of the ASME
Boiler and Pressure Vessel Code, the foliowing steels are considered to
fall within the P-Number 1 grouping for the purpose of the essential
variables and do not require separate qualification:

(1) Carbon steels that have a carbon content of 0.32 percent (ladle
analyms) or less.

(2) Carbon steels that have a carbon equwaient (C+‘A Mn) of 0.65
percent (ladle analysw) or less. -

(3) Alloy steels with weldability characteristics that have been showu

to be.similar to the carbon steels listed in subparagraphs (1) and (2) of
this paragraph.
‘Alloy steels and carbon steels that are not covered by subparagraph (1) ,
{2), or (3) of this paragraph require separate qualification of welders
for each individual pipe specification in accordance with sections VIII
and IX of the ASME Boiler-and Pressure Vessel Code [

" .(c) A welder may qualify to perform welding on pipe to be operated at
a pressure that produces a hoop stress of less than 20% of SMYS by
performing an acceptable test weld, for the process to be used, under the
test st forth in section I of Appendix C to this part. A welder who makes
welded service line connections to mains must also perform an accepta-
ble test weld under section I of Appendix C to this part as a part of his
qualifying test. After initial qualification, a welder may not perform
welding uniess—

(1) Wlthm the preceding 12 calendar months, he has requallﬁed or
(2) Within the preceding 6 calendar months he has had—

(i) A production weld cut cut, tested and found acceptable in accord—
ance withthe quahfymg test; or '

(i} For welders who work only on service lines 2 mches or smaller in
diameter, two sample welds tested and found acceptable in accordance
with the test in section 111 of Append:x C to this patt. -

192.229 Limitations on welders.

{a) No welder whose qualification is based on nondestructive testing
may weld compressor station pipe and components.

(b) No welder may weld with a particular welding process unless,
within the preceding 6 calendar months, he has engaged i in wefdlng with
that process.

(c) A welder quahfled under section 192, 227 (a) may not weld unless
within the preceding 6 calendar months the welder has had one weld
tested and found acceptable under—

(1) Section 3 or § of the 1973 edition of API Standard 1104, except for
the standards in subsection 6.9 for depth of undercutting adjacent tothe
root bead uniess that depth is visualiy determined by use of a depth
measuring device on all undercutting along the entire circumference of
the weld; or
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{2} Tn the case of tests conducted before March 20, 1975, section 3 oré
of the 1968 edition of API Standard 1104.

192,231 Protection from weather,

The welding operation must be protected from weather condttlons
that would impair the quality of the completed weld.

192,233 Mlter joints,

(a) A miter joint on steel pipe o be operated at a pressure that pro-
duces a hoop stress of 30% or more of SMYS may not deflect the pipe
more than 3°.

(b} A miter joint on steel pipe to be operated ata pressure that pro-
duces a hoop stress of less than 30%, but more than 10%, of SMYS may
not deflect the pipe more than 12/4° and must be a distance equal to one
pipe diameter or more away from any other miter joint, as measured
from the crotch of each joint. .

(c) A miter joint on steel pipe to be operated at a pressure that pro-
duces a hoop stress of 10% or less of SMYS may not deflect the pipe
more than 90°,

192,235 Preparation for Weldmg

Before beginning any welding, the welding surfaces must be clean and
free of any material that may be detrimental to the weld, and the pipe or
component must be aligned to provide the most favorable condition for
depositing the root bead. This alignment must be preserved while the
root bead is being depeosited.

192,237 Preheating.

(a) Carbon steel that has a carhon content in excess of 0.32 percant
(ladle analysis) or a carbon equivalent (C+% Mn) in excess of 0.65 per-
cent (Iadle analysis) must be preheated for welding.

(b) Carbon steel that has a lower carbon content or carbon equivalent
than the steels covered by paragraph (a} of this section must be
preheated for welding when reheating will alleviate existing conditions
that would limit the welding techmque or tend to adversely affect the
quality of the weld.

{¢) When steel materials with different preheat temperatures are be-
ing preheated for welding, the higher temperature must be used,

(d) Preheat temperature must be monitored to ensure that the re-
Tired preheat temperature is reached hefore, and maintained during,
e welding operation. e

192,239 Stress relieving,

. (a) Except as provided in paragraph (f) of this section, each weld on
carbon steel that has a carbon content in excess of 0.32 percent (ladle
analysis) or a carbon equivalent {C+% Mn) in excess of 0.65 percent
({ladle analysis) must be stress relieved as prescribed in section VIII of
the ASME Boiler and Pressure Vessel Code.

"(b) Except as provided in paragraph (f} of this section, each weld on
carbon steel that has a carbon content of less than 0,32 percent (ladle
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analysis) or a carbon equivalent (C+% Mn) of less than 0.65 percent
(ladle analysis) must be thermally stress relieved when conditions exist
which cool the weld at a rate detrimental to the quality of the weld.

{c) Except as provided in paragraph (f} of this section, each weld on
carbon steel pipe with a wall thickness of more than 1% inches must be
stress relieved.

{d) When a weld connects pipe or components that are of different
thickness, the wall thickness to be used in determmmg whether stress
relieving is required under this section is—

(1} In the case of pipe connections, the thicker of the two'pipes joined;
o o Y ) : .

(2) In the casé of branch connéctions, slib-ori flanges, or‘soc_l‘rét weld
fittings, the thickness of the pipe run or header.

(e) Each weld of different materials must be stress relieved, if either
materiai requires stress reilevmg under this section,

" Notwnthstandmg paragraphs (a), (b), and {(c) of this section,
stress relieving is not required for the following:

(1) A fillet or groove weld one-half inch, or less, in gize (ieg) that
attaches a connection.2 inches, or less, in d:ameter, or

(2) A fiilet or groove weld three-eighths inch, or less, in groove size
‘that attaches a supporting member or other nonpressure attachment.

(g) Stress relieving required by this section must be performed at a
temperature of at least 1,100° F, for carbon steels and at least 1,200° F,
for ferritic alloy steels. When stress relieving a weld between steel mate-
rials with the different stress relieving temperatures, the higher temper-
ature must be used.

(h) When stress rellevmg, the temperature must be monitored to en-
sure that a uniform temperature is mamtamed and that the proper
“stress relieving cycle is accomplished.

192.241 Inspection and test of welds.
{a) Visual inspection of welding must be conducted to insure that—

(1) The welding is performed in accordance with the welding proce-
dure; and

(2) The weld is acceptable under paragraph (c) of this section.

{b) The welds on a pipeline to be operated at a pressure that produces
a hoop stress of 20 percent or more of SMYS must be nondestructively
tested in accordance with 192.243, except that welds that are visually
inspected and approved by a qualified welding inspector need not be
nondestructively tested if—

{1) The pipe has a nominal diameter of less than 6 inches; or

(2) The pipeline is to be operated at a pressure that produces a hoop
stress of less than 40% of SMYS and the welds are so limited in number
that nondestructive testing is impractical.

Register, December, 1982, No, 324




" PUBLIC SERVICE COMMISSION 233
PSC 135

{¢) The acceptability of a weld that is nondestructively tested or visu-
ally inspected is determined according to the standards in Section 6 of
the 1973 edition of API Standard 1104, However, the standards in sub-
se(itiq? 6.9 for depth of undercutting adjacent to the root bead apply
only if—

(1) That depth is visually determined by use of a depth measuring
dezlce on all undercuttmg along the entire circumference of the weld;
ani

(2) Visual détermmatmn of internal undercutting is made in all pipe
of ltt?e same diameter in a pipeline, except where impractical at tie-in
welds .

192,243 Nondestructive testing,

{a) Nondestructive testing of welds must be performed by any pro-
cess, other than trepanning, that will clearly indicate defects that may
affect the integrity of the weld.

(b} Nondestructive testing of welds must be performed— .
(1) In accordance with written procedures; and

{(2) By persons who have been trained and qualified in the established
procedures and with the equipment employed in testing.

{¢) Procedures must be established for the proper interpretation of
each nondestructive test of a weld to ensure the acceptability of the weld
under 192.241 (c}.

(d) When nondestructive testing is required under 192.241 (b), the
following percentages of each day’s field butt welds, selected at random
by the operator, must be nondestructively tested over their entire cir-
cumference:

(1} In Class 1 locations, except offshore, at least 10%.
(2) In Class 2 locations, at least 15%.

(8) In Class 3 and Class 4 locations, af crossings of major or navigable
rivers, and offshore, 100% if practicable, but not less than 80%.

. (4) Within railroad or public highway rights-of-way, including tun-
nels, bridges and overhead road erossings, and at pipeline tie-ins, 100%.

PSC 192,243 (d) (5) In addition, all welds within 500 feet of build-
ings intended for human occupancy shall be tested.

PSC 192243 (d) (6) If one weld in any random sample is found to be
unacceptable then the minimum percentage of welds selected for ex- -
amination will be that of the next higher class location. If a second weld
is found to be unacceptable or if 2 or more welds are found to be unac-
ceptable in the original random sample, then 100% of the welds shall
be inspected if practicable, but in no case less than 90% of the welds in
that day’s construction.

(e) Except for a welder whose work is isolated from the principal
welding activity, a sample of each welder’s work for each day must be
nondestr(tli}c)tlvely tested, when nondestructive testing is required under
192.241 .
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(f) When nondestructive testing is required under 192,241 (b), each
operator must retain, for the life of the pipeline, a record showing by
milepost, engineering station, or by geographic feature, the number of
girth welds made, the number of nondestructively tested, the number of
rejected, and the disposition of the rejects.

192.245:Repa1r_ or removal of defects,

{a) Each weld that is unacceptable under 182.241 (c¢) must be re-
moved or repaired. Except for welds on an offshore pipeline being in-
stalled from a pipelay vessel, a weld must be removed if it has a crack
tha(tit ti:s more than 2 inches long or that penetrates either the root or sec-
ond bead.

{b) Each weld that is repaired must have the defect removed down to
clean metal and the segment to be repaired must be preheated. After
repair, the segment of the weld that was repaired must be inspected to
insure its acceptability. If the repair is not acceptable, the weld must be
removed, except that additional repairs made in accordance with writ-
ten welding procedures qualified under 192.225 are permitted for welds
on an offshore pipeline being instatled from a pipelay vessel,

PSC 192.246 Precautions to avoid explosions of gas-air mlxtures or
uncontrolled fires during construction operations,

(a) Operations such as gas or electric welding and cutting with cut-
ting torches can be safely performed on pipelines and mains and auxil-
iary equipment, provided that they are completely full of gas, or air
that is free from combustible material. Steps shall be taken to prevent
a mixture of gas and air at all points where such operatwns are to be
performed.

(b) When a pipeline or main can be kept full ofgas during a weldmg
or cutting operation, the following procedures are recommended:

(1) Keep a slight flow of gas moving toward the point where cuttmg
or welding is being done.

(2) The gas pressure at the site of the work shall be controlled by
su;table means.

3) Close all slots or open ends immediately after they are cut wzth
tape, and/or tightly fitting canuvas or other suitable material.

(4) Da not penmt two openings to remain uncovered at the same
time. This is doubly important if the two openings are at d;fferent ele-
vations. :

{c) No welding or acetylene cutting shall be done on a pipeline,
main, or aulemry apparatus that contains air if it is connected to a
source of gas, unless a suitable means has been provided to prevent the
leakage of gas into the pipeline or mains.

(d) In situations where welding or cutting must be done on facilities
which are filled with air and connected to a source of gas and the pre-
cautions recommended above cannot be taken, one or more of the fol-
lowing precautions, depending upon the circumstances at the job are
reguired:
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(1) Purging of the pipe or equipment upon which welding or cutting
is to be dane, with combust:ble gas or inert gas.

(8) Testing of the atmosphere in the vicinity of the zone to be heated
before the work Is started and at intervals as the work progresses, wzth
a combustible gas indicator or by other suitable means.

(3) Careful verification before the work starts that the valves that
isolate the work from a source of gas do not leak.

Subpart F—Joining of Materials Other Than by Welding
192,271 Scope.

(a) This subpart preseribes minimum requirements for j Jommg mate-
rials in pipelines, other. than by welding,

(b) This subpart doés not apply to joining durmg the manufacture of
pipe or pipeline components. . .
192,273 General.

{a) The pipeline must be designed and installed $o that each joint will

sustain the longitudinal pullout or thrust forces caused by contraction or
expansion of the piping or by anticipated external.or internal loading,

{(b). Each joint must he made in accordance with written procedures
that have been proven by test or experience to produce strong gastight
Jomts

(c) Each JOIBt must be inspected to insure comphance wn‘,h thls suh-
part.

192 275 Cast iron plpe

{a) Bach caulked bell and spigot joint in cast iron pipe must be sealed
with mechanical leak clamps. ‘ . :

(b) Each mechanical joint in cast iron pipe must have a gasket made
of a resilient material as the sealing medium. Each gasket must be suita-
bly confined and retained under compression by a separate gland or fol-
lower ring.

{c) Cast iron pipe may not be ]omed by threaded Jomts
{d) Cast iron pipe may not he joined by brazmg

(e) Each flange on a flanged joint in cast i iron pipe must conform in
dimensions and drilling to ANSI Standard BIB 1 and be cast mtegral]y
with the pipe, valve, or fitting.

192, 277 Ductile iron pipe.

(a) -Each mechanical joint in ductile iron pipe must conform to ANSI
Standard A21.52 and ANSI Standard A21.11.

{b} Ductile iron pipe may not be joined by threaded joints,

(¢) Ductile iron pipe may not be joined by brazing,
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192,279 Copper pipe.

Copper pipe may not be threaded, except that copper pipe used for
joining screw fittings or valves may be threaded if the wall thickness is
equivalent to the comparable size of standard wall pipe, as defmed in
ANSI Standard B36.10. :

PSC 192,279

Copper pipe shall be joined by using either a compression type coup-
ling or a brazed or soldered lap joint. The filler material used for braz-
ing shall be a copper-phosphoraus alloy or silver base alloy. Butt welds
are not permissible for joining copper pipe or tubing.

192.281 Plastic pipe.

(a) General, A plastic pipe joint that is joined by solvent cement, ad-
hesive, or heat fusion may not be disturbed until it has properly set.
Plastic pipe may not be joined by a threaded joint or miter joint.

(b) Selvent cement joints, Bach solvent cement joint on plastlc pipe
must comply with the following: .

(1) The mating surfaces of the joint must be clean, dry, and free of
material which might be detrimental to the joint.

(2) The solvent cerhent must conform to ASTM Specification D 2613,

(3) The safety requrrements of Appendix A of ASTM Speclflcation D
2513 must be met.

4) The 3omt may not be heated to accelerabe the settlng of the ce-
ment.

PSC 192.281 (b) (5) Proper fit between the pipe or tubing and mat-
ing sacket or sleeve is essential to a good joint. Sound joints cannot
normally.be made between.loose fitting parts.

PSC 192.281 {(b) (6) A uniform coating of the solvent cement is re-
quired on both mating surfaces. After the joint is made, excess cement
shall be removed. from the outside of the Jomt The jomt shall not be
disturbed.until it has properly set.

PSC 192,281 (b) (7} This type jomt shall not be made between dzf
ferent kinds of plastics. |

(¢} Heat-fusion joints. Each heat- fuswn joint on plastlc pipe must
comply with the followmg

{1) A butt heat fusion 3omt must ha jomed by a dewce that holds the
heater element square to the ends of the piping, compresses the heated
ends together, and holds the pipe in proper ahgnment whlle the p!astlc
hardens

"(2) ‘A'socket heat-fusion joint must be joined by a device that heats
the mating surfaces of the joint umformly and simultaneously to essen-
tially the same temperature;. . :

(3) Heat may not be applied with.a torch or other open f]arne
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- PSC 192,281 (e) (4) Care must be used in the heating operation to
prevent damage to the plastic material from overheating or having the
material not sufficiently heated to assure a sound joint.

PSC 192,281 (c) (b) This type joint shall not be made between dif-
ferent kinds of plastics.

(d) Adhesive joints. Each adhesive joint on plastlc pipe must comply
with the following: -

(1) The adhesive must conform to ASTM Specification D 2617. .
(2) The materials and adhesive must be compatible with each other.

PSC 192.281 (d} (8) An adhesive bonded joint may be heated in
accordance with the pipe manufacturer’s recommendation i in order to
accelerate cure.

PSC 192.281 (d) (4) Provision shall be made to clamp or otherwtse
prleuent the joined materials from moving until the adhesive is prop
erly set

(e) Mechanical joints. Each compression type mechanical joint on
plastic pipe must comply with the following:

: " (1) The gasket material in the coupling must be compatlble w1th the
plastic.

-~ (2) Arigid internal tubuIar stiffener, other than a split tubular stlff-
ener, must be used in conjunction with the coupling.

PSC 192.281 (e} (2) The tubular stiffener should be flush with end
of pipe or tubing and project at least 1/2 in. beyond the outside end of
the compression fitting when installed. The stiffener shall be free of
rough or sharp edges and shall not be a force fit in the plastic.

192,283 Plastic pipe; qualifying joining procedures.  (a) Heat
Fusion, Solvent Cement and Adhesive Joints. Before any written proce-
dure established under ss. 192.273 (b) is used for making plastie pipe
joints by a heat fusion, solvent cement or adhesive method, the proce-
dure must be qualified by subjecting specimen joints made accordmg to
the procedure to the following tests:

{a) The burst test requirements of —

(i) Inthe case of thermoplastic pipe, paragraph 8.6 (Sustamed Pres-
sure Test) or paragraph 8.7 {Minimum Hydrostatic Burst Pressure) of
ASTM D2513; or

(ii) In the case of thermosettmg plastlc pipe, paragraph 856 (Mmz-
mum Hydrostatic Burst Pressure} or paragraph 8.9 (Sustained Pressure
Test) of ASTM D2517.

(2) TFor procedures 1ntended for lateral pipe connectlons, subgect a8
specimen joint made from pipe sections joined at right angles according
to the procedure to a force on'the lateral pipe until failure occurs in the
specimen. If failure initiates outside the jomt area, the procedure guali-
fies for use; and

(8) For procedures intended for nonlateral pipe connectlons. follow
the tensile test requirements of ASTM D838, except that the test may he
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conducted at ambient temperature and humidity. If the épeélmen elon-
gates no less than 25 percent or failure initiates outsuie the joint ares,
the procedure qualifies for use.

(b) Mechanical Joints. Before any written procedure establlshed
under ss. 192.273 (b) is used for making mechanical plastic pipe joints
that are designed to withstand tensile forces, the procedure must be
qualified by subjecting 5 specimen joints made according to the proce-
dure to the following tensile test:

(1) Use an apparatus for the test as spe01f1ed in ASTM D638- 77a (ex-
cept for conditioning).

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

(3) The speed of testing is 5.0 mm (0.20 in.) per mmute, plus or minus
2.5 percent.

(4) Plpe specimens less than 102 mm (4 in.) in diameter are quallfied
if the pipe yields to an elongation of no less than 26 percent or fallure
initiates outside the joint area.

:(b). Pipe specmlens 102 mm (4 in.)} and larger in diamoter shall be
pulled until the pipe is subjected to a tensile stress equal to or greater
than the maximum thermal stress that would be produced by a tempera-
ture change of 556.6° C. (100° T} 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 demgn caleulations for stress, :

(6) Each 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, except that testing of a heavier wali pipe
maykbe used to qualify pipe of the same material but with a lesser wall
thickness. - :

(¢) A copy of each written procedure being used for joining plastic
pipe must be available to the persons making and inspecting joints.

{d} Pipe or fittings manufactured before July 1, 1980 may be used in
accordance with procedures that the manufaciurer certifies will produce
a joint as strong as the pipe.

192,285 Plastic pipe; qualifing persons to make joints, (b) The
specimen joint must be —

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

. (2) In the case of a heat fusion, solvent cement, or adhesive joint:

(i) Tested under any one of the test methods listed under ss.
192,283 (a) applicable to the type of joint and material being tested;

(ii) Examined by ultrasonic inspection and found not to contain flaws
that would cause failure; or
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(iif) Cut into at least 3 longitudinal straps, each of which is —

(A) Visually examined and found not to contain voxds or dascontlnul-
ties on the cut surfaces of the joint areas; and

(B) Deformed by bendmg. torque, or 1mpaet and if fallure occurs, it
must not initiate in the joint area.

(c) A person must be requalified under an appllcable 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, whichever is greater,
under that procedure that are found unacceptable by testing under 88,
192.513.

- {d) Bach operator shall establish a method to determine that each
person making joints in plastic pipelines in his system is qualified in
accordance with this section.

192,287 Plastic pipe; inspection of joints, No person may carry out
the inspection of joints in plastic pipes required by ss, 192.273 (¢} and
192,185 (b) uniess that person has been qualified by appropriate train-
ing or experience in evaluatmg the acceptability of plastic pipe Jomts
made under the applicable joining procedure.

Subpart G—General Constructmn Requirements for
Transmission Lines and Mains

-192.301 Scope.

This subpart prescnhes minimum requirements for constructlng trans-
mission lines and mains, .

192,303 Compliance with specifications or standards. Each trans-
misgsion line or main must be constructed in accordance with eompre-
hensive written spec:lflcatlons or standards that are consistent with this
part,

192,305 Inspection: general Each transmlssmn line or main must be
inspected to ensure that it is constructed in accordance with thls part,

192,307 Inspection of materials.

Each length of pipe and each other component must be visually i in-
spected at the site of installation to ensure that it has not sustained any
visually determinable damage that could impair its serviceability,

PSC 192,307 Detection of gouges and grooves. The field inspection
provided on each job shall be suitable to reduce to an acceptable mini-
mum the chances that gouged or grooved pipe will get into the finished
transmission line or main. Inspection for this purpose just ahead of the
coating operation end during the lowering in and backlel operation is
required. .

- 192,309 Repair of steel pipe. (a) Each imperfection or damage that
1mpalrs the serwceahlhty of a length of steel pipe must be repaired or
removed. If a repair is made by grmdmg, the remaining wall thickness
must at least be equal to either:
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(1) The minimum thickness required by the tolerances in the specifi-
cation to which the pipe was manufactured; or

(2) The nominal wall thickness required for the design pressures of
the pipeline. )

(b) Each of the following dents must be rémoved from steel pipe to be
operated at a pressure that produces a hoop stress of 20%, or more, of
SMYS:

{1) A dent that contains a stress concentrator such as a scratch,
gouge, groove, or arc hurn,

(2} A dent that affects the longitudinal weld or a cucumferentlal
weld.

(3) In pipe to be operated at a pressure that produces a hoop stress of
40% or more of SMYS, a dent that has a depth of— ‘

{i) More than one-quarter mch in pipe 12 3 inches or }ess in outer
d:ameter, or

“ (i) More than 2% of the nominal plpe diameter in pipe over 12 %
inches in outer diameter. .

For the purpose of this section a “dent” is a depressmn that produces
a gross disturbance in the curvature of the pipe wall without reducing
the pipe-wall thickness. The depth of a dent is measured as the gap be-
tween the lowest point of the dent and a prolongation of the orlgmai
contour of the pipe.

(c) Each arc burn on steel pipe to be operated at a pressure that pro-
duces a hoop stress of 40%, or more, of SMYS must be repaired or re-
moved. If a repair is made by grinding, the arc burn must be completely
removed and the remaining wall thickness must be at least equal to ei-
ther: . .

(1) The minimum wall thickness required by the tolerances in the
specification to which the pipe was manufactured; or

(2) The nominal wall thickness required for the design pressure of the
pipeline,

(d) A gouge, groove, arc burn, or dent may not be repaired by insert
patching or by pounding out.

(e) Each gouge, groove, arc burn, or dent that is removed from a
length of pipe must be removed by cutting out the damaged portion asa
cylinder.

PSC 192309 (f) Due primarily to elimate conditions, gouges,
grooves, notches, and dents have been found to be an important cause
of steel pipe failures and an attempt shall be made o prevent or elimi-
nate harmful defects of this nature, Subsection 192.309 (b) pertains to
transmission lines and mains intended to operate at hoop stresses of
20% or 40% or more of the specified minimum yield strength. However,
applicable portions of these paragraphs should also be applied to facil-
ities intended to operate below this hoop stress level.
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192.311 Repair of plastic.pipe. Each imperfection or damage that
would impair the serviceability of plastic pipe must be repaired by a
patchmg saddle or removed.

192,313 Bends amfl elbows. (a) Each field hend in steel p)pe, other
than a wrinkle bend made in accordance w1th 192 315 must comply mth
the following:

(1) A bend must not impair the servmeablhty of the pipe. -

(2) For plpe more than 4 inches in nommal diameter, the dlfference
between the maximum and minimum diameter at a bend must not be
more than 2% percent of the nominal diameter. :

-(3) Fach bend must have a smooth contour and he free from buckhng,
cracks, or any other mechanical damage.

'(4) On pipe contammg a longitudinal weld, the longltudmal weld
must be as near as practicable to the neutral axis of the bend unless:

(A) The bend is made with an internal bendmg mandre] or

(B) The plpe is 12 inches or less in outside diameter or hasa dlameter
to wall thickness ratio less than 70.

(b) Each circumferential weld of steel plpe whlch is lecated where the
stress during bending ¢auses a permanent deformation in the pipe must
be'non 'destru'ctively tested either before or after the bending process.

(c} Wrought-steel welding elbows and transverse segments of these
elbows may not be used for changes in direction on steel pipe that is 2
inches or more in diameter uniess the arc length, as measured along the
crotch, is at least 1 inch.

(Sec. 2, Pub. L 90-481, 82 Stat. 721, 40 USC 1672; 40 FR 43901, 49 CFR 1.53).
- PSC 192313 (a) (5) Smooth bends on pipe 4 inches in size and

smaller shall have a difference between the maximum and minimum
diameter of not more than 12.5 percent of the nominal diameter.

{b) Each circumferential weld of steel pipe that is subjected to stress
during bending must be nondestructively tested.

(¢} Wrought-steel welding elbows and transverse segments of these
elbows may not be used for changes in direction on steel pipe that is 2
inches or more in diameter unless the arc length, as measured along the
erotch, s at least 1 inch.

{d) Each bend, other than a wrinkle bend made in accordance with
192.315, must have a smooth contour and be free of mechanical damage.

192,315 Wrinkle hends in steel pipe.

(a} A wrinkle bend may not be made on steel pipe to be opereted ata
pressure that produces a hoop stress of 30%, or more, of SMYS.

(b) Each wrinkle bend on steel pipe must comply with the following:
(1} The bend must not. have any sharp kinks.

(2) When measured along the crotch of the bend, the wrmkles must
be a distance of at least one pipe diameter.
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~ (3) On pipe 16-inches or larger in diameter, the bend may not have a
deflection of more than 1%?° for each wrinkle,

(4) On pipe containing a longitudinal weld the iongltudmal seam
must be as near as practicable to the neutral axis of the bend

192,317 Protection from hazards.

(a) Each transmission line or main must be protected from washouts,
floods, unstable soil, landslides, or other hazards that may cause the
pipeline to move or to sustain abnormal loads, In addition, offshore
pipelines must be protected from damage by mud slides, water currents
hurricanes, ship anchors, and fishing operations,

(b) Each aboveground transmission line or main, not located offshore
or in inland navigable water areas, must be protected from accidental
damage by vehicular traffic or other similar causes, either. by being
placed at a safe distance from the traffic or by installing barricades.

(c) Pipeiines, including pipe risers, on each platform located offshore
or in inland navigable waters must be protected from accldental damage
by vessels. '

192.319 Installation of pipe in a ditch,

(a) When installed in a ditch, each transmrssxon line that is to be op-
erated at a pressure producmg a hoop stress of 20% or more of SMYS
must be installed so that the pipe fits the ditch so as to mmlmlze stresses
,and protect the plpe coating from damage.

. PSC 192,319 (a) Thzs includes grading the ditch so that the ptpe has
a firm, substantially continuous bearing on the bottom of the ditch.
When long sections of pipe that have been welded alongside the ditch
are lowered in, care shall be exercised so as not to jerk the pipe or im-
pose any strains that may kink or put a permanent bend in. the pipe.

(b) When a ditch for a transmission line or main is backfi iled it must
be backfilled in & manner that—

(1) Provides firm support under the pipe; and

(2) Prevents damage to the pipe and pipe coating from equapment or
from the backfill material,

“{¢) All offshore pipe in'water at least 12 fest deep but not more than
200 feet deep, as measured from the mean low tide must be installed so
that the top of the pipe is below the natural bottom unless the pipe is
supported by stanchions, held in place by anchors or heavy concrete
coating, or protected by an equlva]ent means.

PSC 192.319 (b) (3) If there are large rocks in the matenal to be
used for backfill, care should be used to prevent damage to the coating
or pipe by such means as the use of rock shield material, or by makmg
the initial fill with rock free material to o sufficient depth over the pipe
to prevent rock damage.,

PSC 192,319 (b) (4) Where flooding of the trench is done’ to’coheolz-
date the backfill, -care shall be exercised to see that the plpe is:not
floated from its firm bearing on the trench bottom. i
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PSC. 192 319 -(c) The provjsions of 192,319 (a) .shall also apply to
mains operating at less than 20% of the SMYS. .

192.321 Installation of plastie pipe.
(a) Plastic pipe must be instalied below ground level.

(b) Plastic pipe that is installed in a vault or any other below grade
enclosuré must be completely encased in gas- -tight metal plpe and fnt-
tmgs that are adequately protected from corrosion,

(¢} Plastic pipe must be installed so as to minimize shear or tensnle
stresses,

"{(d) ‘Thermoplastic pipe that is not encased must have a minimum
wall thickness of 0.090 inches, except that pipe with an cutside diameter
of ?1 875 inches or less may have a minimum wall thickness of 0.062
inches. " :

- {e) Plastm pipe that is not encased must have an electrlcally conduc-
twe wire or other means of locating the pipe while it is underground. -

(f) Plastic pipe that is being encased must be inserted into the casing
pipe in a manner that will protect the plastic. The leading end of the
plastlc must be closed hefore insertion.

PSC 192 321 (f) The casing pipe shall be reamed and cleaned to the
extent necessary to remove any sharp edges, projections, or abrasive
material which could damage the plastic during and after insertion.
That portion of the plastic piping which spans disturbed earth shall be
adeguately protected by a bridging piece or other means from crushing
or shearing from external loading or settling of backfill. Care shall be
taken to prevent the plastic piping from bearmg on the end of the cas-
ing. '

PSC 192 321 (g) Care shall be exercised to avoid rough handhng of
plastic pipe and tubing. It shall not be pushed or pulled over sharp
projections, dropped or have other objects dropped upon it. Caution
shall be taken to prevent kinking or buckling, and any kinks or buckles
which oceur shall be removed by eutting out as a cylinder.

- PSC 192,321 (h) Changes in direction of plastic piping may be made
with bends, tees or elbows under the following limitations:

(1) Plastic pipe and tubing may be deflected to a radius not less than
the minimum recommended by the manufacturer for the kind, type,
grade, wall thickness and diameter of the particular plastic used.

2 ‘The bends shall be free of buckles, cracks, or other evidence of
damage‘.":

(3) Changes in direction that cannof be made in accordance with
PSC 192.321 (h) (1) above shall be made with elbow-type fittings.

(4) M;ter bends are not permitted.

(5) Branch connections shall be made only with socket~type tees or
other suitable fittings specifically designed for the purpose.

PSC 192.321 (i} Plastic ptpmg shall be laid on undisturbed or well
compacted sotl, If plastic piping is to be laid in soils which may damage
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it, the piping shall be protected by suitable rock free materials before
back-filling is completed. Plastic piping shall not be supported by

blocking. Well tampered earth or other continuous support shall be
used.

192, 323 Casmg.

Each casmg used on a transmlssmn line or main under a rallroad or
highway must comply with the following:

| (éa) The casing must be designed to withstand the. supenmposed
oads .

{b) If thereisa posmb:hty of water entering the casmg, the ends must
be sealed.

(c) It the ends of an unvented casing are sealed and the sealmg is
strong enough to retain the maximum allowable operating pressure of
the pipe, the casing must.be designed to hold this pressure at a stress
level of not more than 72% of SMYS. . .

“(d) If vents are installed on a casing, the vents must-be protected from
the weather to prevent water from entermg the casmg

PSC 192.323 (e) Casing requarements of highway authorities shall
be followed; however, constructwn type shall not be any less than pro-
mded by this code S .

192,325 Underground clearance .

“{a) Each transmission line must be mstalled with at least 12 inches of
clearance from any other underground structure not associated with the
transmission line, If this clearance cannot be attained, the transmigsion
line must be protected from damage that mlght result from the proxim-

‘ity of the other structure. Ca i

“(b) Each main must be installed w1th enough clearance from any
other underground structure o allow proper maintenance and to pro-
tect against damage that might result from proximity to other strue-
tures,

P80192 325 (b) If the structure is a public bmldmg where peopte
assemble or in areas such as playground, assembly ground, or park,
twherever possible the cleqrance shall be at least 100 feet if the main is
operated at more than 100 p.s.i. but less than 500 p.s.i. and shall be at
least 150 feet if operated at 500 p.s.i. or more. If these clearances can-
not be maintained, then the next higher type of construction shall be
used except such construction may be pressure-tested the same as the
remainder of the line, No distribution mam or transmission lme shall
be installed under bmldmgs i : :

(c}) In addition to meeting the requxrements of paragraph (a) or (b)
of this section, each plastic transmission line or main must be installed
with sufficient clearance, or must be insulated, from any source of heat
0 as to prevent the heat from impairing the serviceability of the pipe.

(d) Each pipe-type or bottle-type holder must be installed with a
-minimum clearance from any other holder as prescnbed in 192,176 (b).
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. 192.327 Cover.. N ‘ )
(a) Except as provided in paragraphs (¢) and (e} of this section, each

buried transmission line must be instatled with a minimum cover as fol-
lows: . .

Normal . Consolidated .

Location ' Soil rock
N e ; -+ Inches . - Inchea
Class 1 location -+-vesvee-, memmmmesmmeAttaresedsyesmeesemnsiiesessesnmennae 30 : .18
Class 2, 8, and 4 locations «vommom o150 36 24
Dmlnnga dltches of public roads and railroad ctossmgs ---------- 36 24

(b) Except as provided in paragraphs {¢) and (d) of thls sectlon, each
buried main must. be installed with at least 24 inches of cover..

(¢) Where an underground structure prevents the installation of a
transmission line or main with the minimum cover, the transmission line
or main may be installed with less cover if it is provided wlth add1t10nal
protection to withstand, anticipated external loads. .

(d) A main may be installed with less than 24 mches of cuver if the law
of the State or municipality— .

(1) Establishes a minimum cover of less than 24 inches;

-(2) Requires that mains be installed in a common trench with other
utility lines; and

(3) Provides adequately for preventlon of damage to: the plpe by ex-
ternal foreces. :

‘(e) All pipe which js installed in a nav1gable river, stream, or harbor
must have a minimum cover of 48 in¢hes in soil or 24 inches in ‘consoli-
dated rock, and all pipe installed in any offshore location under water
less than 12 feet deep, as measured from mean low tide, must have a
minimum cover of 36 inches in soil or 18 inches in consolidated rock,
hetween the top of the pipe and the natural bottom. However, less than
the minimum cover is permitted in accordance with paragraph {c) of
'thls sectton o

“Subpart H--Customer Meters, Service Regulators, and
‘ Service Lines
192 351 Scope. '

This subpart prescribes minimum requlrements for installing cus-
tomer meters, service regulators, service ]mes, service lme valves, and
service line connections to mams. b

192.363 Custonter meters and regulators:’ locatlon. .

{a) Each meter and service regulator, whether inside or outSIde of a

building, must bé installed in 4 readily accessible location and be pro-

: tected from.-corrosion and other damage. However, the upstream regula-
tor in a series may be buried.
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{b) Each service regulator ingtalled w:thm a building must be iocated
as near as practical to.the _point of service line entrance.

" PSC 192,353 (b) Whenever practical; the meters shall be mstalled at
the same location.

(¢) Each meter installed within a building must be located in a venti-
lated place and not less than 3 feet from any source of ignition or any
source of heat which might damage the meter,

- PSC 192,353 (c) Meters shall not be installed in bedrooms, closets,
bathrooms, under combustible stairways or in unventilated or inacces-
sible places, nor closer than three feet to sources of ignition, mcludmg
furnaces and water heaters.

(d)} Where feasible, the upstream regulator in a series must be located

outside the building, unless it is located ina separate metering or regu-
lated bulldmg

192.355 Customer meters and regulators: protection from damage.

(a) Protection from vacuum or back pressure. If the customer's
equipment might create either a vacuum or a back pressure, a device
must be installed to protect the system. .

PSC 192,365 (a) (1) Install a check valve or equivalent If
(i) The utilization equipment might induce a back-pressure.

(ii) The gas utilization equipment is connected to a source of oxygen
or compressed air.

(iit) Liquefied petroleum gas or other supplementary gas is used as
standby and might flow back into the meter. A three-way valve in-
stalled to admit the standby supply and at the same time shut off the
‘regular supply, can be substituted for g check valve if desired.

(b) Service regulator vents and relief vents. The outside terminal of
each gervice regulator vent and relief vent musw

(1) Be rain and insect resistant;

(2) Be located at'a place where gas from the vent can escape freely
into the atmosphere and away from any opening into the building; and

(3) Be protected from damage caused by submergence in areas where
flooding may occur.

PSC 192,356 (b} (3} At locations where service regulators might be
submerged during floods, either a special anti-flood type breather vent
fitting shall be installed, or the vent line shall be extended above the
height of the expected ﬂood waters.

{¢) Pits and vaults. Each pit or vault that houses a customer meter or
regulator at a place where vehicular traffic is anticipated, must be able
to support that traffic.

192.35? Customer m_etlers and regulators: installation,

(a) Each meter and each regulator must be installed so as to minimize
anticipated stresses upon the connecting piping and the meter.
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(b} When closé all-thread nipples are used, the wall thickness remain-
ing after the threads are cut must meet the mlmmum wall thlckness re-
quirements of this part. :

. (¢} Connections made of lead or other easily damaged material may
not be used in the installation of meters or regulators, .

'(d) Each regulator that might release gas in its operation must be
vented to the outside atmosphere. ‘

192.359 Customer meter installations: operating pressure,

** {a) A meter may not be used at a pressure that is more than 67% of
the manufacturer’s shell test pressure.

(b) Each newly installed meter manufactured after November 12,
1970 must have been tested to a minimum of 10 p.s.ig. :

(¢} A rebuilt or repaired tinned steel case meter may not be used at a
pressure that is more than 60% of the pressure uged to test the meter
after rebuilding or repairing.

192 361 Service lines: mstallatlon.

(a) Depth. Each buried service line must be installed w1th at least 12
inches of cover in private property and at least 18 inches of cover in
streets and roads. However, where an underground structure prevents
installation at those depths, the service line must be able to withstand
any anticipated external load. .

(b} Support and backfill. Each service line must be properly sup-
ported on undisturbed or well-compacted soil, and material used for -
packfill must be free of materials that could damage the pipe or its coat-
lng. . R Lo

() Grading for drainage. Where condensate in the gas might cause
interruption in the gas supply to the customer, the service line must be
graded 80 as to drain into the main or into drlps at the low points in the
gervice line, .

- (@) Protection against piping strain and extemai loadmg Each ser-
vice line must be installed so as to minimize antmlpated piping strain
and external loading. .

~:(6) Instaliation of service lines into bu:ldmgs Each underground
service line installed below grade through the outer foundation wall of a
huilding must—

(1) In the case of a metal service line, be protected against corrosion;

(2) In the case of a plastic service line, be protected from shearing
action and backfiil settlement; and

(3) Be sealed at the foundation wall to prevent leakage mto the build-
ing '
(f) Installetion of service lines under buildings. Where an under-
ground service line is installed under a building—
(1)' Tt must be encased in a gas-tight conduit;
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'(2) The conduit aind the service line must; if the service line supplies
the building it underlies, extend into a normally usable and accesmble
part of the building; and

-{83) ‘The space between the conduit and the service line must be sealed
to prevent gas leakage into the buildihg and, if the conduit is sealed at
both ends, a vent line from the annular space must extend to.a point
where gas would not be a hazard, and extend above grade, terminating in
a rain and insect resistant fitting,

PSC 192361 (g) It is recommended that service fo one customer
-qnd for one butlding be supplied. thmugh one service gnd one shut off
valve. . Lo

192.363 Service lines:.valve requirements, . - - .

(a) Each service line must have a service:line valve that meséts the
applicable requirements of subparts B and D of this part: A valve incor-
porated in a meter bar, that allows the meter to be hypassed may not be
used as a service-line valve, .

(b) A soft seat service line valve may not. be used if its ability to con-
trol the flow of gas could be adversely affected by exposure fo ant1c1~
pated heat.

(c) Each service-line valve on a high-pressure service line, installed
above ground or in an area where the blowing of gas would be hazardous,
must be designed and constructed to minimize the possibility of the re-
moval of the core of the valve with other than specmllzed tools

192.365 Serv:ce lines: location of vaIves. _

(a)} Relation to regulator or meter. Each service-line valve must be
installed upstream of the regulator or, if there is no regulator, upstream
of the meter,

(b) Outside valves. Eéch sef#ice line mus.t have a shut-off valve in a
readily accessible location that, if feasible, is-outside of the building.

P8C 192365 (b) Whenever gas is supplied to a theatre, church,
school, factory or other building where large numbers of persons assem-
ble, an outside valve in such case will be required.

{¢) Underground valves. Each underground service-line valve must
be located in a covered durable curb box or standpipe that allows ready
?.peration of the valve and is supported independently of the service
ines, . ,

192,367 Service lines: general requlrements for connectmus to
main piping.

{a) Location. Each service-line connection to a main must be located
at the top of the main or, if that is not practical, at the side of the main,
unless a suitable protective device is instailed to minimize the possibil-
ity of dust and mmsture heing carried from the main into the service
ine.

(b} Compression-type connection to main. Each compression—type
gervice line to main connection must—
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(1) Be designed and installed to effectively sustain the longitudinal
pu]l out or thrust forces caused by contraction or expansion of the pip-
ing, or by antmlpated external or internal Ioadmg, and

(2) If gaskets are used in connecting the service line to the main con-
nection fitting, have gaskets that are compatlble with the kmd of gas in
the system. .

192 3'69 Service lines: connections to cast iron or ductile iron
mains,

() Each service lme connected to a cast iron or: ductlle iron main
must be connected by a mechanical clamp, by drilling and tapping the
main, or by another method meeting the requirements of 192.273,

{b) If a threaded tap is being inserted, the requlrements of 192 151
{b) and (c) must also be met.

192,371 Service lines: steel.

Each steel service line to be operated at less than 100 p.s.i.g. must be
constructed of pipe desxgned for a minimum of 100 p.s.i g

PSC 192, 371

(a) When coated steel pipe is to be installed as a service line in a
bore, care should be exercised to prevent damage to the coating durmg
installation. For all installations to be made by boring, driving or simi-
lar methods or in a rocky type soil, the followmg practaces or theu‘
equivalents are recommended:

(1) When a service line is to installed by boring or di-iving and a
eoated steel pipe is to be used for the service line, the coated pipe
should not be used as the bore pipe or drive pipe and left in the ground
as part of the service line. It is preferable to make such installations by
first making an oversize bore, remouving the pzpe used for bormg and
then inserting the coated pre .

(2) Coated steel pipe preferably’ should not be inserted through a
hore in exceptionally rocky soil where there is a likelihood of damage to
the coating resulting from the insertion.

192,373 Service lines: cast 1ron and duetile iron.

(a) Cast iron or ductile iron pipe less than 6 inches in ‘diameter may
not be installed for service lines.

(b) If cast iron pipe or ductile iron pipe is instatled for use as a service
line, the part of the service line which extends through the building wail
must be of steel pipe.

{c) A cast iron or ductile iron service line may not bé installed in un-
stabie goil or under a building.

192.375 Service lines: plastie,

{a) Each plastic service line outside a building must be installed be-
low ground level, except that it may terminate above ground and outside
the building, if—
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(1} The above ground part of the plastic service line is protected
against deterioration and external damage; and

(2) The plastlc service line is not used to support external loads.

PSC 192, 375 (a) (3) The above ground portion of the plastzc service
line is completely enclosed in a rigid metal tube or metal pipe. The
metal tube or pipe shall have a minimum wall thickness of 0.035 in.,
adequate protection against corrosion, and shall extend a minimum of
6 inches below grade.

(b) Each plastic service line mmde a building must he protected
against external damage

192.377 Service lines: copper.

Each copper service line installed within a building must be protected
against external damage.

PSC 192,377

Copper service lines installed within a building may not be con-
cealed.

PSC 192,877 (a) Ferrous valves and fittings installed on under-
ground copper service lines shall be protected from contact with the
soil or insulated fmm the copper pipe.

192,379 New Servme lines not in use.

Each service line that is not placed in service upon compietlon of in-
stallation must comply with one of the following until the customer is
aupplled with gas: ,

{a) The valve that is c]osed to prevent the flow of gas to the customer
must be provided with a locking device or other means designed to pre-
vent the opening of the valve by persons other than those authorized by
the operator.

(b) A mechanical device or fitting that wﬂl prevent the flow of gas
must be installed in the service line or in the meter assembly,

{¢) The customer’s piping must be physically disconnected from the
gas supply and the open pipe ends sealed.

Subpart I—Requirements for Corrosion Contrel .
192.451 Scope.

(a} This subpart preseribes minimum reguirements for the protec-
tion of metallic pipalines from external, internal, and atmospherie corro-
sion. .

192.452 Applicability to converted pipelines.

Notwithstanding the date the pipeline was installed or any earlier
deadlines for compliance, each pipeline which gualifies for use under
this part in accordance with 192,14 must meet the requirements of this
subpart specifically applicable to pipelines installed hefore August 1,
1971, and all other applicable requirements within 1 year after the pipe-
line is readied for service. However, the requirements of this subpart
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specifically applicable to pipelines installed after July 81, 197 L, apply if
the plpelme substantlally meets those requirements before it is readied
for service or it is a segment which is replaced, relacated or substantlakly
altered.

192.453 General.

Each operator shall establish procedures to implement the require-
menis of this subpart. These procedures, including those for the design,
installation, operation and maintenance of cathodic protection systems,
must be carried out by, or under the direction of, a person qualified by
experience and training in pipeline corrosion control methods,

192.455 External corrosion control: buried or submerged pipe-
lines installed after July 31, 1971,

(a) Except as provided in paragraphs (b), (c) and (f) of this section,
each buried or submerged pnpelme instatled after July 31, 1971, must be
protected against external corrosion, including the followmg

(1) It must have an external protectlve coating meetmg the requlre-
ments of 192.46.

21t must have a cathodic protection system designed to protect the
pipeline in its entirety in accordance wilh this subpart, installed and
placed in operation within one year after completion of consiruction,

{h) An operator need not comply with paragraph (a) of this section, if
the operator can demonstrate by tests, investigation, or experience in
the area of application, including, as a minimum, soil resistivity mea-
surements and tests for corrosion, accelerating bacteria, that a corrosive
environment does not exist. However, within 6 months after an installa-
tion made pursuant to the preceding sentence, the operator shall con-
duct tests, including pipe-to-soil potential measurements with respect
to either a continuous reference electrode, or an electrode using close
spacing, not to exceed 20 feet, and soil resistivity measurements at po-
tential profile peak locations, to adequately evaluate the potential pro-
file along the entire pipeline. If the tests made indicate that a corrosive
condition exists, the pipeline must be cathodically protected in accord-
ance with paragraph (a) (2) of this section.

{¢) An operator need not comply with paragraph (a) of this section, if
the operator can demonstrate by tests, investigation, or experience
that—

(1) For a copper pipeline, a corrosive environment does not exist; or

(2) For a temporary pipeline with an operating period of service not
to exceed 5 years beyond installation, corrosion during the 5-year period
of service of the pipeline will not be detrimental to public safety.

(d) Notwithstanding the provisions of paragraph (b) or (¢} of this
sectmn, if a pipeline is externally coated, it must be cathodically pro-
tected in accordance with paragraph (a) (2) of this section,

(e) Aluminum may not be installed in a buried or submerged pipeline
if that aluminum is exposed to an environment with a natural pH in
excess of 8, unless tests or experience indicate its suitability in the par-
ticular environment involved,
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{f} Thls section does hot apply to electrically isolated, inetal alloy fit-
tmgs in plastic pipelines if —

(1) For the size flttmg to be used, an operator can show by tests, in-
vestigation, or experience in the area of application that adequate corro-
sion control is provided by a}loyage,

{2} The fitting is desngned to prevent leakage caused by localized cor-
Tosion pxtt;ng, and

3 A means is prowded for identifying the location of the flttmg.

192,457 Externa] corrosion control: buried or submerged DlpB-
lines installed before August 1, 1971

(a) Except for buried piping at compressor, regulator, and measurmg
stations, each buried or submerged transmission line installed before
August 1, 1971, that has an effective external coating must be cathodi-
cally protected along the entire area that is effectively coated, in accord-
ance with this subpart. For the purposes of this subpart, a pipeline does
not have an effective external coating if its cathodic protection current
requirements are substantially the same as if it were bare. The operator
shall make fests to determine the cathodic protection current require-
ments.

(b) Except for cast iron or ductile iron, each of the following buried or
submerged pipelines installed hefore August 1, 1971, must be cathodi-
cally protected in accordance with this subpart in areas in which active
corrosion is found:

(1) Bareor ineffectively coated transmission lines.

(2) Bare or coated pipes at compressor, regulator, and measuring sta-
-tions.

(8) Bare or coated distribution lines. The operator shall determine
the areas of of active corrosion by electrical survey, or where electrical
survey is impractical, by the study of corrosion and leak hlstory records,
by leak detectlon suryey, or by other means,

(e For the purpose of this subpart active corrosion means contmumg
corrosion which, unless controlled, could resultina conéltlon that is det-
rimental to puhhc safety.

PSC 192.457 (d) Notwithstanding the pravisions of 192,457 (b) (re-
garding active corrosion), effectively coated steel distribution pipe-
lines, except for those portions including services and short sections
that because of their nature and installation make cathodic protection
impractical and uneconomical, must, not later than August 1, 1975, be
cathodically protected along’ the entire area that is effectwely coated
in accordmwe with this subpart

192, 459 External corrosion eontrol' exammatlon of burled plpe—
line when exposed.

‘Whenever ati operator has knowledge that any portion of a buried
pipeline is exposed, the exposed portion must be examined for evidence
of external corrosion if the pipe is bare, or if the coating is deteriorated.
If external corrosion is found, remedial action must be taken to the ex-
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tent required by 192,483 and the appllcabie paragraphs ‘of 192.485,
192,487, or 192.489.

192,461 External corrosmn contro]- protectlve coatmg

(a) Each external protective coating, whether conductive or insulat-
ing, applied for the purpose of external corrosion controi must—

(1) Be applied on a properly prepared surface;

(2} Have sufﬁclent adhesion to the metal surface to effectwely re31st
underfilm migration of moisture; '

(3) Be sufficiently ductile to resist cracking;

(4) Have sufficient strength to resist damage due to handllng and 8011
stress; and

(5} Have properties compatlble with any supplemental cathodlc pro-
tection, . .

{b) Each external protective coating which is an electrically insulat-
ing type must also have low moisture absorption and hlgh electncal re-
sistance.

{c) Each external protective coating must be inspected just prior to
lowering the pipe into the ditch and backfiling, and any damage detrl-
mental to effective corrosion control must be repaired.

(d) Each external protect_lve coating must he protected from damage
resulting from adverse ditch conditions or damage from supporting -
blocks. .

(e) If coated pipe is :nstalled by boring, driving, or other similar
method, precautions must be taken to minimize damage to the coatmg
during installation.

192.463 External corrosion control: cathodic protection.

(a) Each cathodic protection system required by this subpart must
provide a:level of cathodic protection that complies with one or more of
the applicable criteria contained in Appendix D of this subpart, If none
of these criteria is applicable, the cathodic protection system must pro-
vide a level of cathodic protection at least equal to that prowded by com-
pliance with one or more of these criteria. ‘

{(b) If amphoteric metals are included in a burled or submerged pipe-
line containing a-metal of different anodic potential— - o

(1) The amphoteric metals must be electrically isolated from the re-
mainder of the pipeline and cathodieally protected; or

(2) The entire buried or submerged pipeline must be cathodrcally
protected at a cathodic potential that meets the requirements of Appen-
dix D of this part for amphoteric metals.

(¢} The amount of cathodic protection must be controlled so as not to
damage the protective coating or the pipe.
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192,465 External corrosion eontrol: monitoring.

(a) Fach pipsline that is under cathodic protection must be tested at
least once each calendar year, but with intervals not exceeding 15
months, to determine whether the cathodic protection meets the re-
quirements of § 192.463, However, if tests at those intervals are imprac-
tical for separately protected or short sections of protected mains or
transmission lines, not in excess of 100 feet, these pipelines may be suz-
veyed on a sampling basis. At least 10 percent of these protected struc-
tures, distributed over the entire system, must be surveyed each calen-
dar year, with a different 10 percent checked each subsequent year, so
that the entire system is tested in each 10-year period.

(b) Each cathodic protection rectifier or other impressed current
power source must be inspected six times each calendar year, but with
intervals not exceeding 2% months, to insure that it is operating,

(¢) Each reverse current switch, each diode, and each interference
bond whose failure would jeopardize structure protection must be elec-
trically checked for proper performance six times each calendar year,
but ‘with intervals not exceeding 2% months, Each other interference
bond must be ¢hecked at least once each calendar year, but with inter-
vals not exceeding 15 months,

. (d) Each operator shall take prompt remedial action to correct any
deficiencies indicated by the monitoring,.

(e) After the initial evaluation required by paragraphs (b} and (¢) of
192.455 and paragraph (b) of 192.457, each operator shall, at intervals
not exceeding 3 years, reevaluate its unprotected pipelines and cathodi-
cally protect them in accordance with this subpart in areas in which ac-
tive corrosion is found. The operator shall determine the areas of active
corrosion by electncal survey, or where electrical survey is impractical,
by the study of corrosion and leak history records, by leak detection sur-
vey, or by other means.

192,467 Extarnal corrosion control: electrical isolation.

{a) Each buried or submerged pipeline must be electrically isolated
from other underground metallic structures, unless the pipeline and the
other structures are electrically mterconnected and cathodically pro-
tected as a smgle unit,

(b) One or more ingulating devices must be installed where electrical
isolation of a portion of a pipeline is necessary to facilitate the applica-
tion of corrosion control.

"(c) Except for unprotected copper inserted in ferrous pipe, each pipe-
line must be electrically isolated from metallic casings that are a part of
the underground system. Howevaer, if isolation is not achieved because it
is impractical, other measures must be taken to minimize corrosion of
the pipeline inside the casing.

(d) Inspectlon and electrical tests must be made to assure that elec-
trical isolation is adequate.

(e) An insulating device may not be installed in an area where & com-
bustible atmosphere is anticipated uniess precautions are taken to pre-
vent arcing.
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(f) Where a pipeline is located in close proximity to electrical trans-
mission tower footings, ground cables or counterpoise, or in other areas
where fault currents or unusual risk of lightning may be anticipated, it
must be provided with protection against damage due to fault currents
?ir lightning, and protective measures must also be taken at insulating

evices,

192,469 External corrosion control: test stations.

Each pipeline under cathodic protection required by this subpart
must have sufficient test stations or other contact points for electrical
measurements to determine the adequacy of cathodic protection,

192,471 External corrosion control: test leads.

(a) ‘Bach test lead wire must be connected to the pipeline so as to
remain mechanieally secure and electrically conductive.

{b) Each test lead wire must be attached to the pipeline so as to mini-
mize stress concentration on the pipe. :

(¢) Each bared test lead wire and hared metallic area at point of con-
nection to the pipeline musi be coated with an electrical insulating ma-
terial compatible with the pipe coating and the insulation on the wire,

192,473 External corrosion control: interference currents

(a) Each operator whose plpelme system is subjected to stray cur-
rents shall have in effect a continuing program to minimize the detn-
mental effects of such currents,

(b) Each impressed current type cathodic protection system or gal-
vanic anode system must be designed and installed so as to minimize any
adverse effects on existing adjacent underground metallic structures.

192.475 Internal corrosion control: general.

{(2) Corrosive gas may not be transported by pipeline, unless the cor-
rosive effect of the gas on the pipeline has been investigated and steps
have been taken to minimize internal corrosion,

{b) Whenever any pipe is removed from a plpehne for any reason, the
internal surface must be inspected for evidence of corrosion. If internal
corrosion is found—

(1) The adjacent pipe must be mvestlgated to determme the extent of
internal corrosion;

. {2} Replacement must be made to the extent required by the apphca-
ble paragraphs of 192.485, 182,487 or 192.489; and

" (8) Steps must be taken to minimize the internal corrosir_)n.

(¢) Gas containing more than 0.1 grain of hydrogen sulfide per 100
standard cubic fest may not be stored in pipe-type or bottie-type hoid-
ers, .

192,477 Internal corrosion control: monitoring.

If corrosive gas is being transported, coupons or other suitable means
must be used to determine the effectiveness of the steps taken to mini-
mize internal corrosion. Each coupon or other means of monitoring in-
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ternal corrosion must be checked two times each calendar year, at mter-
vals but with intervals not axceedmg %4 months:

'. 192 479 Atmospherlc corros:on contrnl general

" {a) Pipelines installed after July 31, 1971, Each aboveground pipe-
line or portion of a pipeline installed after July 31, 1971 that is exposed
to the atmosphere must be cleaned and either coated or jacketed with a
material suitable for the prevention of atmospheric corrosion. An opera-
tor need not comply with this paragraph if the operator can demon-
strate by test, investigation, or experience in the area of apphcatlon, that

a corrosive atmosphere does not exist.

(b) Pipelines installed before August 1, 1971. Each operator having
an aboveground pipeline or portion of a plpelme installed before August
1, 1971 that is exposed to the atmosphere, shall-—

(1) Determine the areas of atmospheric corrosion on the pipeline;

(2} If atmospheric corrosion is fouid, take remedial measures to the
extent required by the applicable paragraphs of 192,485, 192.487, or
192.489; and :

(3) Clean and elther coat or _}acket the areas of atmospherlc corrosion
on the pipeline with a material suitable for the prevention of atmos-
pheric corrosion. ’

§ 192,481 Atmospheric corrosion control: monitoring.

After meeting the requirements of s. 192.479 {a) and (b), each opera-
tor shall, at intervals not exceeding 3 years for onshore pxpelmes and at
least once each calendar year, but with intervals not exceedmg 15
monthsg, for offshore pipelines, reevaluate each pipeline that is exposed
to the atmosphere and take remedial action whenever necessary to
maintain protection against atmospheric corrosion.

192.483 Remedial measures: general.

(a) Fach segment of metalhc pipe that replaces pipe removed from a
buried or submerged pipeline beeause of external corrosion must have a
properly prepared surface and must be provided with an external pro-
tective coating that meets the requirements of 192.461.

{b) Each segment of metallic pipe that replaces pipe removed from a
buried or submerged pipeline because of external corrosion must he ca-
thodically protected in accordance with this subpart,

{c) Except for cast iron or ductile iron pipe, each segment of buried or
submerged pipe that is required to be repaired because of external cor-
rosion must be cathodically protected in accordance with this subpart.

192,485 Remedial measures: transmission Iines,

(a) General corrosion. Bach segment of transmission line with gen-
eral corrosion and with a remaining wall thickness less than that re-
quired for the maximum allowable operating pressure of the pipeline
must be replaced or the operating pressure reduced commensurate with
the strength of the pipe based on the actual remaining wall thickness.
However, if the area of general corrosion is small, the corroded pipe may
be repaired. Corrosion pitting so closely grouped as to affect the overall
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strength of the pipe is considered general corrosion for the purpose of
this paragraph

(b) Localtzed corrosion pitting. Each segment of transmlssmn line
pipe with localized corrosion pitting to a degree where leakage might
result must be replaced or repaired, or the operating pressure must be
reduced commensurate with the strength of the pipe, based oh the ac-
tual remaining wall thickness in the pits.

192.487 Remedial measures: disiribution lines other than cast
iron or duectile iron lines.

(a) General corrosion. Except for cast iron or ductile iron pipe, each
segment of generally corroded distribution line pipe with a remaining
wall thickness less than that required for the maximum allowable oper-
ating pressure of the pipeline, or a remaining wall thickness less than 30
percent of the nominal wall thickness, must be replaced. However, if the
area of general corrosion is small, the corroded pipe may be repaired.
Corrosmn pitting so closely grouped as to affect the overall strength of
the I}):pe is considered general corresion for the purpose of the para-
grap

(b) Localized corrosion pitting. Except for cast iron or ductile iron
pipe, each segment of distribution line pipe with localized corrosion pit-
ting to a degree where leakage might resuit must be replaced or repaired.

192,489 Remedial measures: cast iron and duetile iron pipelines.

(a) General graphitization. BEach segment of cast iron or ductile iron
pipe on which general graphitization is found to a degree where a frac-
ture or any leakage might result, must be replaced,

(b} Localized graphitization. Bach segment of cast iron or ductile
iron pipe on which localized graphitization is found {o a degree where
any leakage might result, must be replaced or repaired, or sealed by in-
ternal sealing methods adequate to prevent or arrest any leakage.

192,491 Corrosion control records,

(a) Each operator shall maintain records or maps to show the location
of cathodically protected piping, cathodic protection facilities, other
than unrecorded galvanic anodes installed before August 1, 1971, and

neighboring structures honded to the cathodic protection system.

(b) Each of the following records must be retamed for as long as the
plpehne remains in service:

(1) Each record or map required by paragraph (a) -of this section.

(2) Records of each fest, survey, or inspection required by this sub-
part, in sufficient detail to demonstrate the adequacy of corrosion con-
trol measures or that a corrosive condition does not exist.

Subpart J—Test Requirements
192,501 Scope.

This subpart prescribes minimum leak-test and strength-test require-
ments for pipelines.
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192,503 General requirements,

(a) No person may operate a new segment of plpelme or return to
service a segment of pipeline that has heen relocated or replaced until—

(1) It has been tested in accordance with this subpart to substantmte
the proposed maximum allowable operating pressure; and

(2) Each poteniially hazardous leak has been located and eliminated.
. (b} The test medium must be liquid, air, natural gas, or inert gas that
is— o : .
_ (1) Compatible with the material of which the pipeline is constructed;
(2) Relatively free of sedimentary materials; and
_{3) Except for natural gas, nonflammable.

- {c) Except as provided in 192,505 (a), if air, natural gas, or inert gas is
usec} as the test medium, the following maximum hoop stress limitations
apply: :

Mazximum hoop stress allowed as
percentage of SMYS

Class location Natural gas  Air or inert gas
80 80
30 75
. 30 50
.......... " 30 40

(d} Each weld used to tle -in a test segment of pipeline is excepted
from the test requlrements of this subpart

192,605 Strength test requirements for steel pipeline to nperate at
a hoop stress of 30 percent or more of SMYS.

(1) Except for service lines, each segment of a steel pipetine that is to
operate at a hoop stress of 30% or more of SMYS must be strength
‘tested in accordance with this section to substantiate the proposed max-
imumn allowable operating pressure. In addition, in a Class 1 or. Class 2
location, if there is a building intended for human occupancey within 300
feet of a pipeline, a hydrostatic test must be conducted to a test pressure
of at least 1256% of maximum operating pressure on that segment of the
pipeline within 300 feet of such a building, but in no event may the test
section be less than 600 feet unless the length of the newly installed or
relocated pipe is less than 600 feet. However, if the buildings are evacu-
ated while the hoop stress exceeds 50% of SMYS, air or inert gas may be
used as the test medium,

(b) In a Class 1 or Class 2 location, each compressor station, regulator
station, and measuring station, must be tested to at least Class 3 location
test requirements.

(¢) Except as provided in paragraph (e) of this section, the strength
test must be conducted by maintaining the pressure at or above the test
pressure for at least 8 hours.
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{d) If a component other than pipe is the only item being replaced or
added to a pipeline, a strength test after installation is not requtred if
the manufacturer of the component certifies that— .

(1) The component was tested to at least the pressure reqmred for'the
pipeline to which it is being added; or

(2} The component was manufactured under a quality control system
that ensures that each item manufactured is at least equal in strength to
a prototype and that the prototype was tested to at least the pressure
required for the pipeline to which it is being added.

(e) For fabricated units and short sections of pipe, for which a post
installation test is impractical, a preinstallation strength test must be
conducted by maintaining the pressure at or above the test pressure for
at least 4 hours.

PSC 192.505 (f) Except in freezing weather or when water is not
available, pipelines or mains larger than 6 inches in diameter, installed
in class locations 1, 2, or 3, shall be hydrostatically tested in place to at
least 90% of the specified minimum yield strength.

192.507 Test requirements for pipelines to operate at a hnop stress
less than 30% of SMYS and abhove 100 p.s.i.g.

Except for service lines and plastic pipelines, each segment of a pipe-
line that is to be operated at a hoop stress less than 30% of SMYS and
above 100 p.s.i.g. must be tested in accordance with the following:

(a) The pipeline operator must use a test procedure that will ensure
discovery of all potentiaily hazardous leaks in the segments being tested.

(b) If, during the test, the segment is to be stressed to 20% or more of
SMYS and natural gas, inert gas, or air is the test medmm_

(1) A leak test must be made at a pressure between 100 p.s.i.g. ahd the
pressure required to produce a hoop stress of 20% of SMYS; or

{(2) The line must be walked to check for leaks while the hoop stress is
held at approximately 20% of SMYS.

{¢) 'The pressure must be maintained at or above the test pressure for
at least I hour.

192, 509 Test requxrements for pipelines to operate at or below
100 p.s.i.g. Except for service lines and plastic plpehnes, each segment
of a pipeline that is to be operated at or below 100 p.s.ig. must be leak
tested in accordance with the following:

{a) The test procedure used must ensure discovery of all potentxally
hazardous leaks in the segment being tested.

(b) Each main that i is to be operated at less than 1 p.s.i.g. must be
tested to at least 10 p.s.i.g. and each main to be operated at or above 1
p.a.i.g. must be tested to at least 90 p.s.i.g.

PSC 192,509 (c) If substantial protective coatings are used that
would seai a split seam, the leak test pressure shall be 100 ps.i. g

192 51 1 Test requirements for service lines. (a) Each segment ofa
service line {other than plastic} must be leak tested in accordance with
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this section before being placed in service. If feasible, the service-line
connection to the main must be included in the test; if not feasible, it
must be given a leakage test at the operating pressure when placed in
service,

{b) Each segment of a service line" (other than plastic) mtended to he
operated at a pressure of at least 1 p.s.i.g. but not more than 40 p.s.i.g.
must be given a leak test at a pressure of not less than 50 p.s.ig.

~ {¢)'Each segment of a service line (other than plastic) intended to be
operated at pressures of more than 40 p.s.ig. must be tested to at least
90 p.s.i.g., except that each segment of a steel service line stressed to
20}‘}2‘; or more of SMYS must be tested in accordance with 192.507 of this
subpart.

PSC 192.611 (d) Each segment of a service line (other than plastic)
intended to be operated at a pressure between 0 and 1 p.s.i.g. must be
given a leak test at a pressure of not less than 50 p.s.i.g.

192.513 Test requirements for plastlc pipelines, {a) Each segment
of a plastic pipeline must be tested in accordance with this section,

(b} The test procedure must insure discovery of all potentialiy haz-
ardous leaks in the segment being tested.

{c) . The test pressure must be at least 150% of the maximum operat-
ing pressure or 50 p.s.i.g., whichever is greater, However, the maximum
test pressure may not be more than 3 times the design pressure of the
pre

(d) The temperature of thermoplastic material must not be more
than 100° F. during the test.

192.515 Environmental protection and safety requwements (a)
In conducting tests under this subpart, each operator shall insure that
every reasonable precaution is taken to protect its employees and the
general public during the testing. Whenever the hoop stress of the seg-
ment of the pipeline being tested will exceed 50% of SMYS, the opera-
tor shall take all practicable steps to keep persons not working on the
testing operation outside of the testing area until the pressure is reduced
to or below the proposed maximum allowable operating pressure.

(b) The operator shall insure that the test medium is disposed of in a
menner that will minimize damage to the environment.

192,517 Records. Each operator shall make, and retain for the useful
life of the pipeline, a record of each test performed under 192,605 and
192,607, The record must contain at least the following information:

{a) The operator’s name, the name of the operator’s employee respon-
Slble for making the test, and the name of any test company used

(1) Test medium used. .

{c) Test pressure.

{d) Test duration.

(e) Pressure recording charts, or other record of pressure readings.

(f) E}evatlon variations, whenever 31gmflcant for the particular test.
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{g) Leaks and failures noted and their disposition,

Subpé.rt K—Uprating

192,551 Scope. This subpart preseribes minimum requirements for
increasing maximum allowable operating pressures (uprating) for pipe-
lines.

192,663 General requirements. (a) Pressure increases, Whenever
the requirements of this subpart require that an increase in operating
pressure be made in increments, the pressure must be increased gradu-
ally, at a rate that can be controlled, and in accordance with the follow-
ing:

(1) At the end of each incremental increase, the pressure must be held
consta{(lt while the entire segment of pipeline that is affected is checked
for leaks.

(2) Each leak detected must be repaired before a further pressure
increase is made, except that a leak determined not to be potentially
hazardous need not he repaired, if it is monitored during-the pressure
increase and it does not hecome potentially hazardous.

(b) Records. Each operator who uprates a segment of pipeline shall
retain for the life of the segment a record of each investigation required
by this subpart, of all work performed, and of each pressure test con-
ducted, in connection with the uprating,

{c) Written plan. Each operator who uprates a segment of pipeline
shall establish a written procedure that will ensure that each applicable
requirement of this subpart is complied with,

(d) Limitation on increase in maximum allowable operating pres-
sure. Except as provided in 192.555 (¢), a new maximum allowable oper-
ating pressure established under this subpart may not exceed the maxi-
mum that would be allowed under this part for a new segment of
pzpehne constructed of the same materials in the same location.

192,555 Uprating to a pressure that will produce a hoop stress of
30% or more of SMYS in steel pipelines. (a) Unless the reguirements
of this section have been met, no person may subject any segment of a
steel pipeline to an operating pressure that will produce a hoop stress of
30% or more of SMYS and that is above the established maximum al-
lowable operating pressure,

(b) Before increasing operating pressure above the previocusly estab-
lished maximum allowable operating pressure the operator shali—

{1) Review the design, operating, and maintenance history and previ-
ous testing of the segment of pipeline and determine whether the pro-
posed increase is safe and consistent with the requirements of this part;
and .

(2) Make any repairs, replacements, or alterations in the segment of
pipeline that are necessary for safe operation at the inéreased pressure.

{c) After complying with paragraph (b) of this section, an operator
may increase the maximum allowable operating pressure of a segment of
pipeline constructed before September 12, 1970, to the highest pressure
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that is permitted under 192,619, using as test pressure the highest pres-
sure to which the segment of pipeline was previously subjected (either in
a strength test or in actual operation).

(d) After complying with paragraph (b} of this section, an operator
that does not gualify under paragraph (¢) of this section may increase
the previously established maximum allowable operating pressure if at
least one of the following requirements is met:

. (1) ’I‘he segment of pipeline is successfully tested in accordance w1th
the requirements of this part for a new line of the same material in the
same location.

(2) An increased maximum allowable operating pressure may be es-
tablished for a segment of pipeline in a Class I location if the line has not
previously been tested, and if—

(i) It is impractical to test it in accordance with the requirements of
this part;

(ii) The new maximum operating pressure does not exceed 80% of
that allowed for a new line of the same design In the same location; and

(iii) The operator determines that the new maximum allowable oper-
ating pressure is consistent with the condition of the segment of p:pelme
and the design requirements of this part,

{e) Where a segment of pipeline is uprated in accordance with para-
graph (c) or (d) {2) of this section, the increase in pressure must be
made in increments that are equal to—

(1) 10% of the pressure before the uprating; or

(2) 25% of the total pressure increase, whichever produces the fewer
number of increments.

. 192,557 Uprating: steel pipelines to a pressure that will produce
a hoop stress less than 30% of SMYS; plastic, cast iron, and ductile
iron pipelines. (a) Unless the requirements of this section have been
met, no person may subject—

{1) A segment of steel pipeline to an operating pressure that will pro-
duce a hoop stress less than 30% of SMYS and that is above the prev1—
ously established maximum allowable operating pressure; or

{2) A plastic, cast iron, or ductile iron pipeline segment to an opefat-
ing pressure that is above the previously established maximum allow-
able operating pressure.

(b) Before increasing operating pressure above the previcusly estab-
lished maximum allowable operating pressure, the operator shall—

(1) Review the design, operating, and maintenance history of the seg-
ment of pipeline;

(2) Make a leakage survey (if it has been more than 1 year since the
1ast survey) and repair any leaks that are found, except that a leak de-
termined not to be potentially hazardous need not be repaired, if it is
‘monitored during the pressure increase and it does not hecome poten-
tially hazardous;
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(3) Make any fepairs, replacements, or alterations in the segment of
pipeline that are necessary for safe operation at the increased pressure;

{(4) Reinforce or anchor offsets, benda and dead ends in pipe joined by
compression couplings or bell and spigot joints to prevent failure of the
pipe joint, if the offset, bend, or dead end is exposed in an excavation;

(5) Isolate the segment of pipeliﬁe in which the pressure is to be in-
creased from any adjacent segment that will continue to be operated at a
lower pressure; and

(6) If the pressure in mains or service lines, or both, is to be higher
than the pressure delivered to the customer, install a service regulator
on each service line and test each regulator to determine that it is func-
tioning. Pressure may be increased as necessary to test each regulator,
after a regulator has been instalied on each pipsline subject to the in-
creased pressure.

{c) After complying with paragraph (b) of this section, the inerease in
maximum allowable operating pressure must be made in increments
that are equal to 10 p.s.ig. or 26% of the total pressure increase, which-
ever produces the fewer number of increments. Whenever the require-
ments of paragraph (b} {6) of this section apply, there must be at least 2
approximately equal incremental increases,

.. (d) If records for cast iron or ductile iron pipeiine facilities are not
complete enough to ascertain compliance with 192,117 or 192,119, as ap-
plicable, the following procedures must be followed:

(1) If the original laying conditions cannot be ascertained, the opera-
tor shall assume, when applying the design formulas of ANSI 'A21. 1,that
cast iron pipe was supported on blocks with tamped backfill-and, when
applying the design formulas of ANSI A21.50, that ductile iron pxpe was
laid without blocks with tamped backfill.

(2} Unless the actual maximum cover depth is known, the operator
shall measure the actual caver in at least three places where the cover is
most likely to be greatest and shall use the greatest cover measured.

(3) Unless the actual nominal wall thickness is known, the operator
ghall determine the wall thickness by cutting and measuring coupons
from at least three separate pipe lengths. The coupons must be cut from
pipe lengths in areas where the cover depth is most likely to be the great-
est, The average of all measurements taken must be increased by the
allowance indicated in the following table: .
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- Allowance {inches)
Cast iron pipe
S . - Pit ¢cast  Centrifugally  Duetile
Pipe size (inches) pipe cast pipe jron pipe
T8 PO 0.075 0.085 0.066
0.08 0.07 0.07
0.08 0.08 0.076
0.09 0.09 0.076
0.09 0.09 0.08
0.09 — -

. Note—The nominal wall thickness of the cast iron is the atandard thickness listed in table

10 or table 11, as applicable, of ANSI A21.1 nearest the value obtained under this subpa.ra

- graph. The nominal wall thickness of duetile iron pipe is the standard tluckneas llsbed in
table & of ANSI A21.50 nearest the value obtained under this subpa:agraph

(4) For cast iron pipe, unless the pipe manufacturmg process is
known, the operator shall assume that the pipe is pit case pipe with a
bursting tensile strength of 11,000 p.s.i. and a modulus of rupture of
31 000 ps. i. _

Subpart L—Operations

192.601 Scope. This subpart prescribes minimum requirements for
the operation of plpelme facilities.:

192.603 General prov:swns. {2) No person may operate a segment of
pipeline unless it is operated in accordance with this subpart.

(b) Each operator shall establish a written operating and mainte-
nance plan meeting the requirements of this part and keep records nec-
essary to administer the plan.

. 192,605 Essentials of operating and maintenance plan: Each o%)er—
ator shall include the foliowing inits operating and maintenance pla

“(a) Imstructions for employees covering operating and maintenance
procedures during normal operations and repairs.

(b} Items required to be included by the provisions of Subpart M of
this part.

(¢) Specific programs relating to facilities presenting the greatest
hazard to public safety either in an emergency or because of extraordi-
nary construction or maintenance requirements.

{d) A program for conversion procedures, if conversion of a low-pres-
sure distribution system to a higher pressure is contemplated.

(e} Provision for periodic inspections to ensure that operating pres-
sures are appropriate for the class location.

192,607 Initial determination of class location and confirmation
or establishment of maximum allowable operating pressure. {a)
Before April 15, 1971, each operator shall complete a study to determine
for each segment of pipeline with a maximum allowable operating pres-
sure that will produce a hoop stress that is more than 40% of SMYS—

(1) The present class location of all such pipeline in its system; and
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(2) Whether the hoop stress corresponding to the maximum allow-
able operating pressure for each segment of pipeline is commensurate
with the present class location,

(b) Each segment of pipeline that has been determined under. para-
graph (a) of this section to have an established maximum allowable op-
erating pressure producing a hoop stress that is not commensurate with
the class location of the segment of pipeline and that is found to be in
satisfactory condition, must have the maximum allowable operating
pressure confirmed or revised in accordance with 192.611. The confir-
mation or revision must be completed not later than December 31, 1974,

{c) Each operator reqmred to confirm or revise an estabhshed maxi-
mum allowable operating pressure under paragraph (b) of this section
shall, not later than December 31, 1971, prepare a comprehenswe pIan,
mcludmg a schedule, for earrying out the confirmations or revisions,
The comprehensive plan must also provide for confirmations or revisons
determined to be necessary under 192,609 to the extent that they are
caused by changes in class locations taking place before July 1, 1973.

192.609 Change in class location: required study. Whenever an in-
crease in popu]atlon density indicates a change in class location for a
segment.of an existing steel pipeline operating at hoop stress that is
more than 40% of SMYS, or indicates that the hoop stress correspond-
ing to the established maximum allowable opsrating pressure for a seg-
ment of existing pipeline is not conmensurate with the present class lo-
cation, the operator shall immediately make a study to determine—

.- (a) The present class location for the segment involved. -

(b) The deéign, conﬁruction, and tesfing procedures followed in the
original construction, and a comparison of these procedures with those
rzqunred for the present class Iocatlon by the applicable provlslons of
this part.

(¢} The physical condition of the segment to the extent it can be as-
certained from available records,

{d) The operating and mainténance history of the segment;

(e) ' The maximum actual operating pressure and the corresponding
operating hoop stress, taking pressure gradient into account, for the seg-
ment of pipeline involved; and

(f) The actual area affected by the population density increase, and
physical barriers or other factors which may limit further expansion of
the more densely populated area.

192,611 Change in class location: confirmation or revision of
maximum allowable Operating pressure, If the hoop stress corre-
sponding to the established maximum allowable operating pressure of a
segment of plpehne is not commensurate with the present class locatmn,
and the segment is in satisfactory physical condition, the maximum al-
lowable operating pressure of that segment of pipeline must be con-
‘firmed or revised as follows:

(a) If the segment involved has been previously tested in place to at
least 90% of its SMYS for a period of not less than § hours, the maxi-
mum allowable operating pressire must be confirmed or reduced so that
the corresponding hoop siress will not exceed 72% of SMYS of the pipe
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in Class 2 locations, 60% of SMYS in Class 3 locatlons, or 50% of SMYS
in Class 4 locations.

(b} If the segment involved has not been previously tested in place as
described in paragraph (a) of this section, the maximum allowable oper-
ating pressure must be reduced so that the corresponding hoop stress is
not more than that allowed by this part for new segments of pipelines in
the exnstmg class location

{c) f the segment of pipeline mvolved has not been qualified for oper-
ation under paragraph (a) or (b) of this section, it must be tested in
accordance with the applicable requirements of Subpart J of this part,
and its maximum allowable operating pressure must then be estabhshed
50 as to be equal to or less than the following: '

(1) The maximum allowable operating pressure after the requalifica-
tion test is 0.8 times the test pressure for Class 2 locations, 0.667 times
the test pressure for Class 3 locations, and 0.555 times the test pressure
for Class 4 locatlons

(2) The maximum allowable operating pressure confirmed_dr revised
in accordance with this section, may not exceed the maximum allowable
operating pressure established before the conflrmatlon or rews]on

(8) The corresponding hoop stress may not exceed 72% of the SMYS
of the pipe in Class 2 locations, 60% of SMYS in Class 3 locattons, or
50% of the SMYS in Class 4 locations. '

{d) Confirmation or revision of the maximum allowable operating
pressure of a segment of pipeline in accordance with this section does
not preclude the application of 192.653 and 192.655.

(e} Confirmation or revision of the maximum alIowable operatmg
pressure that is required as a result of a study under 192.60% must be
completed as follows: .

(1) Confirmation or revision due to changes in class location that oc-
cur before July 1, 1973, must be completed not later than December 31,
1974,

" (2) Confirmation or revision due to changes in class location that oc-
cur on or after July 1, 1973, must be completed within 18 months of the
change in class location,

"192.613 Continuing’ survelliance (a) Each operator shall have a
procedure for continuing surveillance of its facilities to determine and
take appropriate action concerning changes in class location, failures,
leakage history, corrosion, substantial changes in cathodic protection re-
quirements, and other unusual ocperating and maintenance conditions,

(b) If a segment of pipeline is determined to be in unsatisfactory con-
dition but no immediate hazard exists, the operator shall initiate a pro-
gram to recondition or phase out the segment involved, or, if the seg-
ment cannct be réconditioned or phased out, reduce the maximum
allowable operating pressure in accordance w1t,h 192.619 (a) and (b).

PSC 192,613 (c) When street is paved or repaved Wheneuer a road
or street is paued or repaved with permanent pauement the aperator
shall: . :
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{1) Check for leaks along all mains and services in the streets and
abutting property. The check shall be conducted by testing with a com-
bustible gas indicator air samples taken from holes placed near the
pipes. The utility may substitute for bar hole tests a ground surface
survey with a continuous-sampling instrument eapable of detecting
combustible gas in air concentrations of 100 parts per million.

"(2) Determine condition of pipe and Joints by sample visual exami-
nation. o

(3) Place clamps on, reconstruct, or repair joints if they are likely to
dry out or are leaking. - . : . ' .

{4) Replace pipe if existing pipe is corroded to such an extent that it
is likely to require replacement before the street is again. resurfaced.

PSC 192613 (d) Underground pipes. Whenever underground pipes
are exposed in order to repair leaks, the utility shall record on the re-
pair order the nature of the leak and possible cause from observation.

" PSC 192,615 Emergency plans. (a) Each operator shall establish
written procedures to minimize the hazard resulting from a gas pipeline

emergency. At a minimum, the procedures must provide for the follow-
ing: .

(1} Receiving, identifying, and classifying notices of events which re-
quire immediate response by the operator.

(2) Establishing and maintaining adequate means of communication
with appropriate fire, police, and other public officials. ' C

(3.). Prompt and effective response to a notice of each type of éniér_—
gency, including the following: . . D y

(i) Gas detectgd inside or near a building.

(i) Fire located near or directly involving a pipeline facility..

(iii) Explosion occurring near or directly involving a pipeline facility.
(i\{)' Natural disaster. '

(4) "I:‘he availability of personnel, équipment, tools, and m_aterisgl_s, as
needed at the scene of an emergency. '

(6) Actions directed toward protecting people first and then propérty.

(6) Emergency shutdown and pressure reduction in any section of the
operator's pipeline system necessary to minimize hazards te life or prop-
erty. : :

 (T) Making safe any actual or potential hazard to life or property.

(8) Notifying appropriate fire, ﬁb]ice, and other public officials of gas
pipeline emergencies .and coordinating with them both planned re-
sponses and actual responses during an emergency.

(9) Safely restoring any service outage.

(10) Beginning action under 192.617, if applicable,'as' soon after the
end of the emergency as possible.

(b) Each operator shall—
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{1) Furnish its supervisors who are responsible for emergency action a
copy of that portion of the latest edition of the emergency procedures
established under paragraph (a) of this section as necessary for comphi-
ance with those procedures.

(2) Train the appropriate operating personnel to assure that they are
knowledgeable of the emergency procedures and verify that the training
is effective.

(3) Raview employee activities to determine whether the procedures
were effectively followed in each emergency.

_{¢) Each operator shali establish and maintain Haison with appropri-
ate fire, police, and other public officials to—

(1) Learn the responsibility and resources of each government organi-
zation that may respond to a gas plpehne emergency;

(2) Acquaint the officials with the operator s ability in, respondmg to
& gas pipéline emergency;

(3) Identify the types of gas plpelme emergencies of whlch the opera-
tor notifies the officials; and

(4) Plan how the operator and officials can engage in mutual assist-
ance to minimize hazards to Iife or praperty.

(d) Each operator shall establlsh a contmumg educational program to
enable customers, the public, approprlate government organizations,
and persons engaged in excavation related activities to recognize a gas
pipeline emergency for the purpose of reporting it to the opérator or the
appropriate public officials. The program and the medja used must be as
comprehensive as necessary to reach all areas in which the operator
transports gas. The program must be conducted in English and in other
languages commonly understood by a significant number and concen-
tration of the non-English speaking population in the operato'r’s area.

192,617 Investigation of failures, Each operator shall establish pro-
cedures for analyzing aceidents and failures, including the selection of
samples of the failed facility or equipment for laboratory examination,
where apprdpriate, for the purpose of determining the causes of the fail-

ure and minimizing the possibility of a recurrence.

192,619 Maximum allowable operatmg pressure; stee] or plastic
pipelines. (2) Except as provided in paragraph (¢} of this section, no
person may operate a segment of steel or plastic pipeline at a pressure
that exceeds the lowest of the fo]lowmg.

(1) The design pressure of the weakest element in the segment deter-
mined in accordance with Subparts C and D of this part.

(2) The pressure obtained by dividing the pressure to which the seg-
ment was tested after constructlon ag follows

(i) For plastic pipe in all locations, the test pressure is divided by a
factor of 1.5. .
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PSC 192,619 (a) (2) (i) For plastie p;pe used as a gas.service, the
maximum allowable operatmg pressure in any class locatwn shail not
exceed 60 p.s.i.g. . ‘ :

(ii) For steel pipe, operated at 100 p.s.i.g. or more, the test pressure
;fl divided by a factor determined in accordance wu‘h the followmg ta-
e:

Factors* .
Segment Segment Segment - .
: o installed before. installed after ~ converted under
Class location {Nov, 12, 1870)  (Nov. 11, 1970) 192,14
1.1 L1 1.26
1.26 1.25 1.26
14 L5 15
14 1 ¥:] : 1.5

* For offshore segments installed, uprated or converted after July 31, 1977, that are not
located on an offshore platform, the factor is 1,26, For segments matalled uprated, or con-
verted after July 31, 1977, that are located on an offshore platform orona pla!form in inland
navigable waters (including a pipe risor), the factor s 1. ﬁ

(3) The highest actual operating pressure to wluch the segment was
subjected during the 5 years preceding July 1, 1970, (or in the case of
offshore gathering lines, July 1, 1971) unless the segment was tested in
'accordance with paragraph (a) (2) of this section after July 1, 1965, (or
in the case of offshore gathering lines, July 1,1971) or the segment was
uprated in accordance with Subpart K of this part.

(4) For furnace butt welded steel pipe, a pressure equal to 60% of the
mill test pressure to which the pipe was subjected.

(5) For steel pipe other than furnace butt welded pxpe, a pressure
equal to 85% of the highest test pressure to which the pipe has been
subjected whether by mill test or by the post installation test.

(6) The pressure determined by the operator to be the maximum safe
pressure - after considering, the history of the segment, partlcularly
known corrosion and the actual operating pressure.

:(b) No person may operate a segment to which paragraph (a) (6) of
thls section is appkcable, unless over-pressure protective devices are in-
atalled on the segment in a manner that will prevent the maximum al-
li%galblg operating pressure from being exceeded, in accordance w1th

(c} Notwithstanding the other requirements of this section, an opera-
tor may operate a segment of pipeline found to be in satisfactory condi-
tion, consndermg its operating and maintenance history, at the highest
actual operating presstre to whtch the segment was subjected during the
5 years preceding July 1, 1970, or in the case of offshore gathermg lmea,
July 1, 1976, subject to the requirements of 192,611, -

192,621 Maximum allowable operating pressure: hlgh -pressure
distribution systems. (a) No person may operate a segment of a high
pressure distribution system at a pressure that exceeds the lowest of ti
followmg pressures, as applicable:

(1) The demgn pressure of the weakest element in the segment deter-
mined in accordance with Subparts C and D of this part.
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(2) Sixty p.s.ig.; for a segment of a distribution system otherwise
designed {o operate at over 60 p.s.i.g., unless the service lines in the seg-
ment are equipped with service regulators or other pressure limiting de-
vices in serips that meet the requirements of 192.197 (c).

'(8) Twenty-five p.s.ig. in segments of cast iron pipe in which there
are unreinforced bell and spigot joints.

PSC 192,621 {a) (3) No person may operate a segment of a cast iron
pipe in which there are unreinforced bell and spigot joints at a pres-
sure higher than low pressure unless it can be proven to the commission
that they can be operated at a higher pressure, However, the maximum
allowable operating pressure under any circumstances shall not exceed
15 p.s.ig

(4) The pressure limits to which a joint could be subjected without
the possnbxhty of its parting.

(5) The pressure determined by the operator to be the maximum safe
pressure after considering the hrstory of the segment, particularly
known corrosmn and the actual operating pressures.

~ (b) No person may operate a segment of pipeline to which paragraph

(a} (b) of thissection apphes, unless overpressure protective dev;ces are
installed on the segment in a manner that will prevent the maximum
allowable operating pressure fmm bemg exceeded in accordance with
162.195, .

‘PSC 192,621 (¢} Sixty p.s.i.g in individual distribution systems or
portions thereof. The intercity or supply mains for these distribution
systems may be operated at higher pressures provided by this code if
the number of services supplied from these mains are limited and these
mains are not an integral part of the distribution system. The pressure
and the services supplied from these h:gher pressure mterc;ty and sup-
ply mains shall be limited to 60 p.s.ig. unless the service lines are
equipped with series regulators or other pressure lmntmg demces as
prescribed in 192.197 (¢)

192,623 Maximum and minimum allowable operating pressure:
low-pressure distribution systems. (a} No person may operate a low-
pressure distribution system at a pressure high enough to make unsefe
the operation of any connected and properly adjusted low~pressure gas
burning equipment.

"(b) No person may operate a low pressure distribution system at a
pressure lower than the minimum pressure at which the safe and con-
tinuing operation of any connected and properly ad]usted low-pressure
gas burning equipment can be assured.

PSC 192,623 (c¢) No person may operate a low pressure distribution
system at a pressure in excess of that prou;ded by section PSC.' 134.23
(. -

192.625 Odorization of gas, {a} A combustible gas in a distribution
line must contain a natural odorant or be odorized so that at a concen-
tration in air of one-fifth of the lower explosive limit, the gas is read:ly
detectable by a person with a normal sense of smell.
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(b} After December 31, 1976, a combustible gas in a transmission line

in a Class 3 or Class 4 location must comply wnth the requlrements of
paragraph (a) of this section unless—

(1) At least 50 percent of the length of the line downstream from that
location is in a Class 1 or Class 2 location;

(2) The line transports gas to any of the following facilities which
received gas without an odorant from that line before May 5, 1975;

{i) An underground storage field;
{ii} A gas processing plant;
(iti) A gas dehydration plant; or

(iv) An industrial plant using gas in a process where the presence of
an odorant—

(A) Makes the end product unfit for the purpose of which it is in-
tended;

(B) Reduces the activity of a catalyst; or
(C) Reduces the percentage completion of a chemical reaction; or

(3) In the case of a lateral line which transports gas'to a distribution
celnter, at least 50 percent of the length of that lineisin a Class 1 or Class
2 location.

{c) In the concentrations in which it is used, the edorant in combusti-
ble gases must comply with the following:

(1) The adorant may not be deleterious to persons, materials, or pipe.

(2) The products of combustion from the odorant may not be toxic
when breathed nor may they be corrosive or harmful to those materials
to which the products of combustion will be exposed.

" (d) The odorant may not be soluble in water to an extent greater than
2.5 parts to 100 parts by weight.

{e) Equipment for odorization must introduce.the odorant without
wide variations in the level of odorant,

(f) Each operator shall conduct periodic sampling of combustible
gases to assure the proper concentration of odorant in accordance with
this section.

{g) The cdorization requirements of Part 190 of this chapter as in
effect on August 12, 1970, must be complied with, in each State in which
odorization of gas in transmission lines is requu-ed by that part, until the
earher of the following dates:

(1) January 1, 1977; or

{2) The date upon which the distribution companies in that State are
odorizing gas in accordance with paragraphs {a) through {f) of this sec-
tion, .

192.627 Tapping pipelines under pressure, Each tap made on a pipe-
line under pressure must be performed by a crew qualified to rnake hot
taps. .
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192,629 Purging of pipelines. (a) When a pipeline is being purged of
air by use of gas, the gas must be refeased into one end of the line in a
moderately rapid and continuous flow. If gas cannot be supplied in suffi-
cient quantity to prevent the formation of a hazardous mixture of gas
and air, a slug of inert gas must be released into the line before the gas.

(b) When a pipeline is being purged of gas by use of air, the air must
be released into one ond of the line in a moderately rapid and continuous
flow. If air cannot be supplied in sufficient quantity to prevent the for-
mation of a hazardous mixture of gas and air, a slug of inert gas must be
released into the line before the air.

PSC 192629 (¢) No pipeline, main, or service shall be purged mto
any building or confined space.

Subpart M—Maintenance
192,701 Scope:

This subpart prescribes minimum requlrements for maintenance of
pipeline facilities,

192,703 General, (a) No person may operaté a segment of pipeline, un-
less it is maintained in accordance with this subpart.

{b) Each segment of pipeline that becomes unsafe must be replaced,
repaired, or removed from service.

(c) Hazardous leaks must be repaired promptiy.

192.705 Transmission lines: patrolling. (a) Bach operator shall have a
patrol program to observe surface conditions on and adjacent to the
transmission line right-of-way for indications of leaks, construction ac-
tivity, and other factors affecting safety and operatmn.

(b} The frequency of patrols is determined by the size of the line, the
operating pressures, the class location, terrain, weather, and other rele-
vant factors, but intervals between patrols may not be longer than pre-
scrlbed in the following table:

Mazximum intervals between patrols

Class location of line At highway and rail- At all other places
road crc g
1, Seiiiniinna " . 6 months 1 year
8 3 months 6§ months
Bttt s b st do 3 months

192.706 Transmission lines; leakage surveys. (a) Each operator of a
transmission line shall provide for periodie leakage surveys of the line in
its operating and maintenance plan.

{(b) Leakage surveys of a transmission line must be conducted-at in-
tervals not exceeding 1 year. However, in the case of a transmission line
which transports gas in conformity with section 192,625 without an odor
gr od(gant leakage surveys using leak detector equipment must be con-

ucted—

(1) In Class 3 locations, at intervals not exceeding 6 months; and
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(2} In Class 4 locations, at intervals not exceeding 3 months,

192.707 Line markers for mains and transmission lines. (a) Buried
pipelines. Except as provided in paragraph (b) of this section, a line
marker must be placed and maintained as close as practical over each
buried main and transmission line—

(1) At each crossing of a public road, railroad, and navigable water-
way; and ;

(2) Wherever necessary to identify the location of the transmission
line or main to reduce the possibility of damage or interference.

However, until January 1, 1978, paragraphs (a) (1) and (a) (2) of this
section do not apply to mains installed before April 21, 1975, and until
January 1, 1978, paragraph {(a) (1) of this section does not apply to
transmission lines installed before April 21, 1975, -

(b) Exceptions for buried pipelines. Line markers are not required
:for buried mains and transmission lines—

_(1) Located offshore or under inland navigable waters;
{2) In Class 3 or Class 4 lacations—
(i) ‘Where placement of a marker is impractical; or

(11) Where a program for preventing interference with underground
pipelines is established by law; or

8) In the case of navigable waterway crossmgs, wnthm 100 feet of a
line marker placed and maintained at that waterway in accordance with
t}ns section.

(c) Ptpelmes aboueground Line markers must be placed and main-
tained along each section of a main and transmission lne that is located
ahoveground in an area accessible to the public.

(d) Markers other than at navigable 1tiaterwdys: The following must
be written legibly on a background of sharply contrasting color on each
line marker not placed at a navigable waterway.

(1} The word *“Warning,” “Caution,” or “Danger” followed by the
words “Gas (or name of gas transported) Pipeline” all of which, except
for markers in heavily developed urban areas, must be in letters at least
one inch high with one-quarter inch stroke,

(2) The name of the operator and the teiephone number {including
area code) where the operator can be reached at all times.

{e) Markers at navigable waterways. Each line marker at a navigable
waterway must have the following characteristics:

(1) A sign, rectangular in shape, with a narrow strip along each edge
colored international orange and the area between lettering on the sign
and boundary strips colored white.

(2) Written on the sign in block style, black letters—

() The word “Warning,” “Caution,” or “Danger” followed by the
words “Do Not Anchor or Dredge” and the words “Gas {(or name of gas
transported) Pipeline Crossing”; and
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(ii) The name of the operator and the telephone number (mciudmg
area ccde) where the operator-can be reached at all times.

3) In overcast daylight, the sign is visible and the writing requared hy
paragraph (e} (2) (i) of this section is legible, from approaching or
passing vessels that may damage or interfere with the pipeline.

{f) Existing markers. Line markers instailed before April 21,1975,
whlch do not comply with paragraph (d) or {e) of this section may be
used until January 1, 1980, e

PSC 192,707

‘When transmission lines are located outside urban areas, their loca-
‘tion shall be marked (recogmzable to the public) at each fence line,
road crossing, railroad crossing, river, lake, stream, or drainage ditch
crossing and wherever it is considered- necessary to identify the loca-
tion of a pipeline to reduce the possibility of damage or interference.

192.709 Transmission lines: record- -keeping. Each operator shall
keep records covering each leak discovered, repair made, transmission
line break, leakage survey, line patrol, and 1nspectlon, for as long as the
segment of transmission line involved remains in service,

192,711 Transmission lines: general requirements for repair pro-
cedures. {a) Each operator shall take 1mmed1ate temporary measures
to protect the public whenever—

(1} A leak, imperfection, or damage that impairs its servxceablllty is

found in a segment of sieel transmission line operating at or above 40%
of the SMYS; and

(2) 1t is not feasible o make a permanent repair at the time of discov-
ery. As soon as feasible, the operator shall make permanent repalrs

(b) Except as provided in 192,717 {(a) (3), no operator may-use a
welded patch as & means of repair.

192 713 Transmission lines: permanent field repalr of 1mperfec-
tions and damages. (a) Except as provided in paragraph (b) of this
section each impetfection or damage that impairs the serviceability of a
segment of steel transmission line operating at or above 40% of SMYS
must be repaired as follows:

(1) Tfitis feasible, to take the segment out of service, the 1mperfectlon
or damage must be removed by cutting cut a cylindrical piece of pipe
“and replacing it with pipe of similar or greater design strength

(2) If it is not feasible to take the segment out of service, a full encir-
clement welded split sleeve of appropnate design must be apphed over
the imperfection or damage.

{8) If the segment is not taken out of aervnce, the operatmg pressure
must be reduced to a safe level during the repair operations.

PSC 192.713(a) (4} Gouges and grooves of lesser depth than 10% of
the nominal wall thickness of the pipe may be removed by grinding out
to a smooth contour provided the grinding does not reduce the remain-
ing wall thickness to less than the minimum prescribed by this code for
the conditions of use. o
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(b) .Submerged offshore pipelines and submerged pipelines in in-
land navigable waters may be repaired by mechanically applying a full
encirclement split sleeve of appropnate ‘design over the 1mperfectmn
or damage.

192715 Transmission lines: permanent field ropair of welds.
Each weld that is unacceptable under 192.241 (¢) must be repatred as
follows:

(a) If is is feasible to take the segment of transmission line out of
service, the weld must be repaired in accordance with the applicable re-
quirements of 192,245,

{(b) A weld may be repaired in accordance with 192.246 while the seg-
ment of transmission Hne is in service if—

(1) The weld is not leaking;

(2) The pressure in the segment is reduced so that it does not produce
a stregs that is more than 20% of the SMYS of the pipe; and

(3) Grmdmg of the defective area can be limited so that at least Ve-
inch thickness in the pipe weld remains.

(c) A defecttve weld which cannot be repaired in accordance with par-
agraph’ (a) or (b) of this section must be repaired by installing a full
enclrclement welded split sleeve of appropriate design.

192 717 Transmlssmn lines: permanent field repair of leaks. {a)
Except as provided in paragraph (b) of this section, each permanent
field repair of a leak on a transimission line must be made as follows:

(1)' If feasible, the segment of transmission Hne must be taken out of
service and repalred by cutting out a cylindrical piece of pipe and repiac-
ing-it with plpe of similar or greater design strength

@ It it is not feasible to take the segment of transmission line outof
service, repairs must be made by installing a full encirclement welded
split sleeve of appropriate design, unless the transmission line—

(i) Is joined by mechanical couplings; and
(ii) Operates at less than 40 percent of SMYS.

(3) If the leak is due {0 a corrosicn pit, the repair may be made by
mstallmg a properly demgned bolt-on-leak clamp; or, if the leak is due to
a corrosion pit and on pipe of not more than 40,000 psi SMYS, the repair
may e made by fillet welding over the pltted area a steel plate patch
with rounded corners, of the same or greater thickness than the pipe,
and not more than one-half of the diameter of the pipe in size.

(b) Submerged offshore pipelines and submerged pipelines in inland
navigable waters may be repaired by mechanically applying a full encix-
clement split sleeve of appropriate design over the leak.

192,719 Transmission lines: testing of repairs. (a) Testing of re-
placement pipe. (1) If a segment of transmission line is repaired by cut-
tlng out the damaged portion of the pipe as a cylinder, the rep]acement
pipe must be tested to the pressure required for a new line instalied in
the same location.
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(2) The test required by subparagraph (1) -of this paragraph may he
made on the pipe before it is installed, but all field girth holt welds that
are not strength tested must be tested after ingtallation by nondestruc-
tive tests meeting the requirements of 192,243,

(b} Testing of repairs made by welding. Each repair made by welding
in accordance with 192,713, 192,715, and 192.717 must be exantined in
accordance with 192.241,

PSC 192.720 Repair of steel pipe operatmg below 40% of the speci-
Jied minimum yield strength.

If inspections at any time reveal an injurious defect, gouge, groove,
dent, or leak, immediate temporary measures shall be employed to pro-
tect the property and public if it is not feasible to make permanent
repair at time of discovery. As soon as /easzble, permanent repatrs shall
be made using recognized methods ofrepair

192,721 Dlstnbutwn systems: patrolling. (a) The frequency of pa-
trolling mains must be determined by the severity of the conditions
which could cause failure or leakage, and the consequent hazards topub-
lic safety. .

{b) Mains in places or on structures where anticipated physical move-
ment or external loading could cause failure or leakage must be patroled
at intervals not exceeding 3 months,

PSC 192,722 Dlstnbutmn mains: markers. When distribution
mains are located outside urban areas, their location shall be marked
(recagnizable to the public) at each fence line, road crossing, railroad
crossmg, river, lake, stream, or drainage ditch crossing and wherever it
s considered necessary to identify the location of a pipeline to reduce
the possibility of damage or interference.

192.723 Distribution systems: leakage surveys and procedures.
(a) Each operator of a distribution system shall provide for periodic
leakage surveys in its operating and maintenance plan.

(b} The type and scope of the leakage control program must he deter-
mined by the nature of the operations and the local condltlons, but it
must meet the following minimum reguirements:

(1) A gas detector survey must be conducted in business districts, in-
cluding tests of the atmosphere in gas, electric, telephone, sewer and
water system manholes, at cracks in pavement and sidewalks, and at
other locations provndmg an opportunity for fmdmg gas leaks, at inter-
vals not exceeding 1 year.

(2) Leakage surveys of the distribution system outmde of the prinei-
pal business areas must be made as frequently as necessary, but at inter-
. vals not exceeding 5 years.

PSC 192,723 Every operator shall maintain a gas leak-detection pro-
gram and shall maintain records of operation under the program, The
program shall consist of not less than the followmg

“f{a) In principal busmess dmtrzcts (as shown by maps leed wzth the
pubhc service commission by each utility). a reasonable streei-opening

. survey shall be conducted twice annually by making tests with combus-
tible gas indicators in street openings such as telephone and electric
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vaults and manholes, catch basins and sewer system manholes, and gas
system openings. ‘

(b) In each principal business district a building survey shall be con-
ducted once a year, The piping from the service entrance to the meter
outlet and metering and regulating equipment shall be tested for gas
leakage in those buildings that have gas service.

() A survey of all buildings used for public gatherings such as
schools, churches, hospitals, and theaters shall be conducted once each
year. The piping from the service entrance to the meter outlet and me-
tering and regulating equipment shall be tested for gas leakage. .

{d) In residential areas, in addition to a survey of public buildings
the vegetation shall be checked. At least 3 barhole tests shall be made
in each block; at least one street opening shall be checked if one exists
in each block or.at each intersection; and on streels where system is
operating at ¢ pressure of more than 10 p.s.i.g., all street openings shall
be checked. (See 192.723 (b) (1} above for types of street openings.)
The utility may substitute for the barhole tests a ground surface survey
with a hand-operated, continuous-sampling instrument capable of de-
tecting combustible gas in air concentrations of 100 parts per millian,
The utility may substitute for all the tests reqmred by this section
(PSC 192,723 (d)) a survey by mobile flame ionization or infrared gas
detection units, provided that.a method be included to check individ-
ual services, The tests required by this section (PSC 192.723 (d}) shall
be made each year.

(e) Along lines in rur al areas, the vegetatton shall be checked annu-
al!y

12, When a leak complamt is received and the ador ofgas indicates
that there is a leak in or-near the premises, a search shall be carried to
conclusion until such leak is found.

PSC 192.724 Further leakage survey after repair of leak, When a
leak is found and repaired, a further check shall be made in the vicinity
of the repaired leak to determine if there is any other source of migrant
gas in the nezghborhaod

192 725 Test requlrements for remstatmg servme Imes. (a) Ex.
cept as provided in paragraph {b) of this section, each d;sconnected ser-
vice line must be tested in the same manner as a new service lme, before
bemg reinstated,

(b) Fach service line’ temporarily dlsconnected from the main must
be tested from the point of disconnection to the service line valve in the
same manner as a new service line, before reconnecting. However, if pro-
-visions are made to maintain continuous service, such as by installation
ofa bypass, any part of the original service hne used to mamtam contm-
uous service need not be tested. .

192,727 Abandonment orinactivation of facnhtles (a) Each opera-
tor shall provide in its operating and maintenance plan for abandon-
ment or deactivation of pipelines, including provisions for meeting each
of the requnrements of this section,

(b) Fach. -pipeline abandoned in place must be dlsconnected fiom all
sources and supplies of gas; purged of gas; in the case of offshore pipe-
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lines, filled with water or inert materials; and sealed at the ends. How-
aver, the plpeime need not be purged when the volume of gas is so smail
that there is no potential hazard. . .

(¢) Except for service lines, each inactive. plpe]lne that is not bemg
maintained under this part must be disconnected from all sourees and
supplies of gas; purged of gas; in the case of off-shore pipelines, filled
with water or inert materials; and sealed at the ends. However, the pipe-
line need not be purged when the volume of gas is so small that there is
no potential hazard. . -

{d) Whenever service to a customer is dlscontmued one of the follow-
ing must be complied with:

(1) The valve that is closed to prevent the flow of gas to the customer
must be pl‘OVIded with a locking device or other means designed to pre-
vent the opening of the valve by persons other than those authorlzed by
the operator.

(2) A mechamcai dewce or fitting that will prevent the flow of gas
must be installed in the service line or in the meter assembly. ;

" (3) The custoiner’s piping must be physically disconnected from the
gas supply and the open pipe ends sealed

(e) If air is used for purging, the operator shall insure that a combustx-
ble mixture is not present after purging.

(f) Each abandoned vault must be filled wnth a suztable compacted
material,

PSC 192.727 (g) Special efforts shall be made to include services
which have not been used for two years in a way that will remove gas
from the customers’ premises. The plan shall include the following pro-
visions:

(1) If the facilities are abandoned in place, they shall 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 obandoned together with the service
lines connected to it, insofar as service lines are concerned, only the
customers’ end of such service lines need be sealed as st:pulated above.

192.729 Compressor stations: procedures for gas compressor
units. Each operator shall establish startlng, operatmg, and shutdown
procedures for gas compressor ynits,

192,731 Compressor stations: mspoctlon and testing of relief de-
vices. {a) Except for rupture discs, each pressure relieving device in a
compressor station must be inspected and tested in accordance with
192.73% and 192.748, and must be operated periodically to determine .
that it opens at the correct set pressure,

(b) Any defective or madequate eqmpment found must be promptly
repaired or replaced.

{¢} Each remote control shutdown devme must be inspected and
tested, at intervals not to exceed 1 year, to determme that it functions
properly
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192.733 Compressor stations: isolation of equipment for mainte-
nance or alterations. Each .operator shall estabiish procedures for
maintaining cCompressor stations, including provisions for isolating units
or sections of pipe for purgmg before returning to service.

192,735 Compressor stations: storage of combustible matenals
(a) Flammable or combustible materials in quantities beyond those re-
quired for everyday use, or other than those normally used in compres-
sor huildings, inust be stored a safe distance from the compressor build-
ing. B
(b} Aboveground oil or gasoline storage tanks must be protected in
accordance with National Fire Protection Association Standard No. 30.

- PSC 192,735 (¢) All aboveground oil or gasoline storage tanks shall
be constructed and protecied in accordance with the applicable codes
of the c_:[epartment of industry, labor and human relations.

192.737 Pipe-type and bottle-type holders: plan for inspection
and testing. Each operator having a pipe-type or bottle-type holder
shall establish a plan for the systematic, routine inapection and testing
of these facilities, including the following:

“(a} ‘Provision must be made for detecting external corrosion before
the strength of the container has been impaired.

.. {b) Periodic sampling and testing of gas in storage must be made to
determine the dew point of vapors contained in the stored gas, that if
condensed, might cause internal corrosion or interfere with the safe op-
eration of fhe storage plant

{c) The pressure control and pressure limiting equlpment must be
mspected and tested periodically to determine that it is in a safe operat-
mg condition and has adequate capacity.

192 739 Pressure limiting and regulating statwns inspection and
testmg

Each pressure limiting station, relief device (egcépt rupture discs),
and pressure regulating station and its equipment must be subjected, at
intervals not exceedmg 1 year, to mspectlons and tests to determlne that
it is—

(a) In good mechanical condition;

b Adequate from the standpoint of capacity and rehablhty of opera-
tion for the service in which it is employed;

(c} Set to function at the correct pressure; and

(d) Properly installed and protected from dirt, liquids, or other con-
ditions that might prevent proper operation.

- 192,741 Pressure limiting and regulating stations: telemetering
or recording gages, -

...(a) Each distribution system suppled by more than one district pres-
sure regulating station must be equipped with telemetering or recording
pressure gages to indicate the gas pressure in the district.
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{b) On distribution systems supplied by a single district pressure reg-
ulating station, the operator shall determine the necessity of installing
telemetering or recording gages in the distriet, taking into consideration
the number of customers supplied, the operating pressures, the capacity
of the installation, and other operatmg condltions

(¢} If there are indications of abnorma}ly high- or low-pressure, the
regulator and the auxiliary equipment must be inspected and the neces-
sary measures employed to correct any unsatisfactory operating condi-
tions,

PSC 192,741 (d) Each low pressure distribution system must be
equipped with telemetering or recording pressure gage:or gages as may
be required to praperly indicate the gas pressure in the system at all
times. At least once each year the pressure variation shall be deter-
mined throughout each system.

192,743 Pressure limiting and regulating stations: testing of re-
lief devices. (a)} If feasible, pressure relief devices (except rupture
discs) must be tested in place, at intervals not exceeding 1 year, to deter-
mine that they have enough capacity to limit the pressure on the facili-
ties to which they are connected to the desired maximum pressure.

(b) If a test is not feasible, review and calculation of the required ca-
pacity of the relieving device at each station must be made, at intervals
not exceeding one year, and these required capacities compared with the
rated or experimentally determined relieving capacity of the device for
the operating conditions under which it works.

{c) If the relieving device is of insufficient capacity, a new or addi-
tional device must be mstalled to prowde the addltlonal capamty re-
quired, .

PSC 192,744 Service regulators and assoclated safety devmes- in-
spection and testing, Company service regulators and associated
safety devices on customers’ premises shall be inspected and tested
periodically to determine whether they are in proper operating condi-
tion. The above shall include testing of the set pressure of the regulator
at a specific flow rate, determination of the lock-up pressure, and de-
termine as to whether there are any leaks, internal or external, associ-
ated with the regulator. The test interval shall be the same as the inter-

val between meter changes in the meter rotation program. (See section
PSC 134.30.)

192,745 Valve maintenance: transmission lines. Each transmission
line valve that might be required during any emergency must be in-
spected and partially operated, at intervals not exceeding 1 year.

192,747 Valve maintenance: distribution systems. Each valve, the
use of which may be necessary for the safe operation of a distribution
system, must be checked and serviced, at intervals not exceeding 1 year.

PSC 192,747 (a) Inspection shall inelude checking of alignment to
permit use of a key or wrench and clearing from the valve box or vault
any debris which would interfere or delay the operation of the valve.
Records shall be maintained to show specific valve location and such
records shall be made continuously accesszble to authomzed personnel
for use under emergency conditions.
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(b} Existing connections in the form of inline valves between low
pressure gas distribution systems and high pressure gas distribution
systems shall be physically severed by January 1, 1974,

(¢} The by-pass valves in district regulator stations supplying gas to
a low pressure distribution system shall be sealed, locked or otherwise
be rendered incapable of operatton, except by authorized personnel by
January 1, 1974.

192,749 Vault maintenance. (a) Each vault housing pressure regu-
lating and pressure limiting equipment, and having a volumetric inter-
nal content of 200 cubic feet or more, must be inspected, at intervals not
exceeding 1 year, to determ:ine that it is in good phySlcaI condltlon and
adequately ventilated.

(b) If gas is found in the vault, the eqmpment in.the vault must be
inspected for leaks, and any leaks found must be repaired.

(¢} The ventilating equipment must also be inspected to determme
that it is functlonmg properly.

@) Each vault cover must be inspected to assure that it does not
present a hazard to public safety.

192,751 Prevention of accidental ignition, Each operator shall take
steps to minimize the danger of accidental ignition of gas in any struc-
ture or area where the presence of gas constitutes a hazard of fire or
explosion, including the following: :

{a) When a hazardous amount of gas is being vented into open air,
each potential source of ignition must be removed from the area and a
fire extinguisher must be provided.

{b) Gas or electric welding or cutting may not be performed on pipe or
on pipe components that contain a combustible mtxture of gas and air in
the area of work.

(c) Post warning signs, where approprlate

PSC 192,751 {d) Whenever the accidental tgmtwn in the open air of
gas-air mixture might be likely to cause personal injury or property
damage, precautions shall be taken as, for example:

(1) Prohibit smokmg and open flames in the area, and

(2} Install a metallic bond around the location of cuts in gas pzpes to
be made by other means than cutting torches, and

(3} Take precautions to prevent static electricity sparks, and

(4) Provide fire extinguishers of approprzaté size and type in ac-
cordance with the department of industry, labor and human re!atmns
requirements.

192,753 Caulked bell and spigot joints. (a) Each cast-iron caulked
bell and spigot joint that is subject to pressures of 25 p.s.ig. or more
must be sealed with:

(1) A mechanical leak elamp; or

(2) A material or device which-— : =
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(i) Does not reduce the flex1b1hty of the Jomt

{ii) Permanently bonds, either chemically or mechamcally, or both,
th(;ih the be}l and splgot metal surfaces or adjacent pipe metal surfaces,
an -

(iii) Seals and bonds in a manner that meets the strength, environ-
mti?ta}, and chemical compatibility requirements of 192.53 (a) and (b}
and 192.143.

' (b) Each cast iron caulked bell and spigot joint that is subject, to pres-
sures of less than 25 p.s.i.g. and is exposed for any reason, must be gealed
by a means other than caulking,

PSC 192.753 Exzstmg unreinforced bell and spigot Jomted cast iron
pipe shall be operated at low pressure unless it can be proved to the
commission that they can be satisfactorily operatea' at a higher pres-
sure. However, the operating pressure under any czrcumstances shall
not exceed 15 p.s.i.g.

192,755 Protecting cast-iron pipelines. When an operator has
knowledge that the support for a segment of a buried cast-iron plpehne
is disturbed; .

<i{a) That segment of the pipeline must be protected, as necessary,
against damage during the disturbance by: :

(1) Vibrations from heavy consgtruction equxpment trains, trucks,
buses, or blasting;

. (2_) Impact forces by {:ehic]es;
(3) Earth-movement;
(4) Apparent future excavations near the p:pelme, or

(5) Other foreseeable outside forces whlch may subject that segment
of the pipeline to bending stress,

{b) As soon as feasible, approprlate steps must be taken to provnde
permanent protection for the disturbed segment from damage that
might result from external loads, including compliance with applicable
requirements of 192,317 (a), 192.319, and 192.361 (b) - {(d).

APPENDIX A—INCORPORATED BY REFERENCE

1. List of organizations and addresses.

A. American National Standards Institute (ANSE), 1430 Broadway,
New York, N. Y. 10018 (formerly the United States of American Stan-
dards Instltute (USASD). All current standards issued by USASI and
ASA have been redesignated as American National Standards and con-
tinued in effect.

B American Petroleum Institute (API); 1801 K Street NW, Wash-
ingfon, D.C. 20008, or 300 Corrigan Tower Building, . Dal}as. Texas,
76201,

C. The American Society of Mechanical Engineérs“(ASME)' United
Engineering Center, 345 East 47th Street, New York, N, Y. 10017,
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D. American Society for Testing and Materials (ASTM) 1916 Race
Street, Philadelphia, Pa, 19103.

E. Manufacturers Standardization Socxety of the Valve and F I‘lttmgs
Industry (MSS}, 18156 North Fort Myer Drlve Room 913, Arimgton,
Va, 22209,

F. National Fire Protection Association (NI‘PA) 470 Atlantlc Ave-
nue, Boston, Mass. 02110. .

IL Documents mcorporated hy reference. Numbers in parentheses in-
dicate applicable editions. Only the latest listed edition applies, except
that an earlier listed edition may be. followed with respect to pipe or
components which were manufactured, designed, or installed hefore the
latest edition is adopted, unless otherwise provxded in thls part _

A. American Petroleum Institute:

(1) API Standard 5A “API Specifications for Casmg, Tublng, and
Drill Pipe” (1968, 1971, 1973 plus Supp. 1).

(2) API Standard GA “API Speciflcatlon for Wellhead Equnpment”
(1968, 1974). .

(3% API Standard 6D “API Specification for Plpeime Valves” {1968,
1974

(d) API Standard 5L, “API Specification for Line Pipe” (1967, 1970,
1971 plus Supp. 1, 1973 plus Supp. 1, 1975).

(6) API Standard 5LS “API Specification for Spiral-Weld Line Pipe”
%?]6;1. 1970, 1971 plus Supp. 1, 1973 plus Supp: 1, 1976 plus Supp. 1, and
7

(6) AP! Standard 51.X “API Specification for High-Test Line Pipe”
(196)7 1970, 1971 plus Supp. 1, 1973 plus Supp. 1, 1975 plus Supp 1,and
1977

{7) API Recommended Practice 5LI “API Recomimended Practlce
for Railroad Transportation of Line Pipe” (1967, 1972).

(8) API Standard 1104 “Standard for Welding Pipe Lines and Re—
lated Facilities” (1968, 1973),

B. The American Society for rFe.sv.tmg and Materials:

(1) ASTM Specification AB3 “Standard Specification for Welded and
Seamless Steel Pipe” (A53-65, AG3-68, A53- 78).

(2) ASTM Specification A72 “Standard Specification for Welded
Wrought-Iron Pipe” (A72-64T, A72-68).

(3) ASTM Spec1f1catson A108 “Standard Spec:ficatlon for Seamless
Carbon Steel Plpe for High- Temperature Service” (A106-66, A106 68,
Al106-T2a).

(4) ASTM Specnflcatlon Al3d “Standard Speclflcatlon for Electric-
Tusion (Are)-Welded Steel Plate Plpe, Sizes 16 in, and over” (A134-64,
A134-68, A134-73).

(6) ASTM Specification A135 “Standard Specification for Electric-
Resistance-Welded Steel Pipe” {A135-83T, A135-68, A135-73a).
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(6) ASTM Specification A139 “Standard Specification for Electric-
Fusion (Arc)-Welded Steel Pipe (Sizes 4 in. and over)” (A139-64,
A139-68, A139-73).

(1) ASTM Specification A155 “Standard Specification for Electric-
Fusion-Welded Steel Plpe for ngh Pressure Service” (A155-65, A155-
68, A1556-72a).

(8) ASTM Specification A211 “Standard Specification for Spiral-
Welded Steel or Iron Pipe” (A211-63, A211-68, A211-73),

(9) ASTM Specification A333 “Standard Specification for Seamlets
and Welded Steel Pipe for Low Temperature Service” (A338-64, A333-
67, A333-73).

(10) ASTM Spe(:lflcatlon A372 “Standard Specaflcatlon for Carbon
ind A]lo)y Steel I‘orgmgs for Thin-Walled Pressure Vessel” (A372-67,
372-71

(11} ASTM Specification A377 “Standard Specifications for Cast
Iron and Ductile Iron Pressure Pipe” (A377-68, A377-73).

(12) ASTM Specification A381 “Standard Specification for Metal-
Arc-Welded Steel Pipe for High-Pressure Transmission Systems”
{A381-66, A381-68, A381-73).

- (18) ASTM Specification A539 “Standard Specification for Electric
Resistance-Welded Coiled Steel Tubing for Gas and Fuel Qil Lines”
(A539-65, AB39-73).

(14) ASTM Specification B42 “Standard Specification for Seamless
Copper Pipe, Standard Sizes” (B42-62, B42-66, B42-72).

(15) ASTM Specification B68 “Standard Specification for Seamless
Copper Tube, Bright Annealed” {(B68-65, B68-68, B68-74).

(16) ASTM Spscification B75 “Standard Spec:ﬁcatmn for Seamless
Copper Tube” (B75-85, B75-68, B75-74). .

(17) ASTM Specification B88 “Standard Speclflcatlon for Seamless
Copper Water Tube” (B88-66, B88-72).

{18) ASTM Specification B251 “Standard Specification for General
Requirements for. Wrought Seamless Copper and Copper-Alloy Tube”
(B251-66, B251-68, B251-72).

(19) ASTM Specxflcatmn Da3s “Standard Test Method of Tensile
Pro_pertles of Plastic” (DG38-77a)

(20) ASTM Sp‘ec:lfmatlonD2513 “Standard Spedlftcation for Ther-
moplastic Gas Pressure Pipe, Tubing, and Fittings” (D2513 GBT
‘D2513-68, D2513-70, D2513-71, D2613-73, D2513-74a}.

(21) ASTM Specification ID2517 “Standard Specnflcatlon for Rein-
forced Epoxy Resin Gas Pressure P1pe and Fittings” (D2517-66T,
D2517-67, D2517-73) .

C. The American National Standards Institute, Inc.:

(1) ANSI A21.1 “Thickness Design of Cast-Iron Pipe” {A21,1-1967,
A21.1-1979).
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(2) ANSI A21.3 “Specifications for Cast Iron Pit Cast Pipe for Gas”
(A21.3-1953).

(3) ANSI A21.7 “Cast-Tron Pipe Centrlfugally Cast in Metai Molds
for Gas” (A21.7-1962},

{4) ANSI A21.9 “Cast-Iron Pipe Centrlfugally Cast in Sand Lined
Molds for Gas” (A21.9-1962).

(5) ANSI A21.11 “Rubber-Gasket Joints for Cast-Iron and Ductile-
Iron Pressure Pipe and Fittings”™ (A21.11-1964, A21.11-1972).

{6) ANSI A21.50 “Thickness Design of Ductxle Iron Plpe” (A21,60-
1965, A21.50-1971).

{7) ANSI A21.52 “Ductile-Iron Pipe, Centrifugally Cast, in Metal
Molds or Sand-Lined Molds for Gas” (A21.52-1965, A21.52-1971).

{8) ANSI BI16.1 “Cast Iron Pipe Flanges and Flanged Fittings”
(B16.1-1867).

(9) ANSI B16.5 “Steel Pipe Flanges, Flanged Valves and Fi;fiﬁgs
(B16.5-1968, B16.5-1973).

{10} ANSI B16.24 “Bronze Flanges and Flanged I‘Ittmgs” (B16 24-
1362, B16.10-1971) .

(11) ANSI B36.10 “Wrought Steel and Wrought Iron Plpe” (B36.10-
1959, B36.10-1970).

(12) ANSI C1 “National Electrical Code” (C1-1968, C1-1975).
D. The American Society of Mechanical Engineers:

(1) ASME Boiler and Pressuré Vessel Code Section VIII “Pressure
Vessels, Division 1" (1968, 1974).

(2) ASME Boiler and Pressure Vessel Code, Sectlon IX “Welding
Qualifications” (1968, 1974).

E. Manufacturer’s Standardization Society of the Valve and Fittings
Industry:

(1) MSP-25 “Standard Marking System for Valves, Fittings, Flanges,
and Union” (1964).

(2) MSS SP-44 “Steel Pipe L]ne Flanges” (1955, 1972, 1975).
(3} MSS 5P-52 “Cast Iron Pipe Line Valves” (1957),

(4) MSS8 8SP-70 “Cast Iron Gate Valves, Flanged and Threaded Ends*
(1970).

{6) MSS Sp-71 “Cast Iron Swmg Check Valves, Flanged and
Threaded Ends” (1970},

(6) MSS Sp-78 “Cast Iron Plug Valves” (1972).
F. National Fire Protection Association:

{1) NFPA Standard 30 “Flammable and Combustible Liquids Code”
(1969, 1973).
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(2) NFPA Standard 58° “Standard for the Storage and Handhng of
quueﬁed Petroleum Gases” (1989, 1972).

{3} NFPA Standard 59 “Standard for the Storage and Handling of
Liquefied Petroleum Gases at Utility Gas Plants” (1968),

(4) NFPA Standard 59A “Storage and Handling Ltqueﬁed Natural
Gas” (1971, 1972).

APPENDIX B—QUALIFICATION OF PIPE

- I. Listed Pipe Specifications. Numbers in parentheses indicate appli-
cable editions. Only the latest listed edition applies, except that an ear-
lier listed edition may be followed with respect to pipe or components
which were manufactured, designed, or installed before the latest edi-
tion is adopted unless otherwise prowded in this part.

APL5L—Steel and iron pipe {1967, 1970, 1971 plus Supp 1,1973 plus
Supp. 1, 1975).

API 518~ Steel pipe (1967 1970, 1971 plus Supp. 1, 1973 plus Supp.
1, 1975 plus Supp. 1 and 1977).

API 51X Steel pipe (1967, 1970, 1971 plus Supp 1,1973 plus Supp
1, 1975 plus Supp. 1 and 1977).

ASTM AB3—Steel pipe (19665, 1968, 1973).
ASTM AT72—Wrought Tron Pipe (1964T, 1968},
ASTM A106— Steel pipe (1966, 1968, 1972a).
ASTM A134—Steel pipe (1964, 1968, 1973).
ASTM A135 —Steel pipe (1963T, 1968, 1973a).

- ASTM A139 —Steel pipe (1964, 1968, 1973).
ASTM A155 —Steel pipe (1965, 1968, 1972a).
ASTM A211—Steel and iron pipe (1963, 1968, 1973).
ASTM A333--Steel pipe (1964, 1967, 1978). -
ASTM A377—Cast iron pipe (1966, 1973).
ASTM A881--Steel pipe (1966, 1968, 1973),
ASTM A539— Steel tubing (1965, 1973).
ASTM B42—Copper pipe (1962, 1966, 1972).
ASTM B68—Coepper tubing {1965, 1968, 1974).
ASTM B75—Copper tubing (1965, 1968, 1974).
ASTM B88—Copper tubing (1966, 1972).
ASTM B251—Copper pipe and tubing (1966, 1968, 1972).

ASTM D2513—Thermoplastic pipe and tubing (1966T, 1968, 1970,
1971, 1973, 1974a}.
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ASTM D2517—Thermosetting plastic pipe and tubing (1966T, 1967,
1973). . : : )

ANSI A21.3—Cast iron pipe (1953).

ANSI A21.7-Cast iron pipe (1962).

ANBSI ‘A21.9—Cast iron pipe (1962).

ANSI A21.62—Ductile iron pipe (1965, 1971),

JII. Steel pipé of unknown or unlisted specification.

A. Bending Properties. For pipe 2 inches or less in diameter, a length
of pipe must be cold bent through at least 90 degrees around a cylindri-
cal mandrel that has a diameter 12 times the diameter of the pipe, with-
out developing cracks at any portion and without opening the longitudi-
nal weld, : :

For pipe more than 2 inches in diameter, the pipe must meet the re-
quirements of the flattening test set forth in ASTM A53, except that the
number of tests must be at least equal to the minimum required in para-
graph 1I-D of this appendix to determine yield strength,

.B. Weldability. A girth weld must be made in the pipe by a welder
who is qualified under Subpart E of this part. The weld must be made
under the most severe conditions which welding wilt be allowed in the
field and by means of the same procedure that wiil be used in the field.
On pipe more than 4 inches in diameter, at least one test weld must be
made for each 100 lengths of pipe. On pipe 4 inches or less in diameter,
at least one test weld must be made for each 400 lengths of pipe, The
weld must be tested in accordance with API Standard 1104. If the re-
quirements of API Standard 1104 cannot be met, weldability may be
established by making chemical tests for carbon and manganese, and
proceeding in accordance with section IX of the ASME Boiler and Pres-
sure Vessel Code, The same number of chemical tests must be made as
are required for testing a girth weld. o

C. Inspection. The pipe must be elean enough to permit adequate in-
spection. It must be visually inspeeted to ensure that it is reasonably
round and straight and there are no defects which might impair the
strength or tightness of the pipe.

D. Tensile Properties. If the tensile properties of the pipe are not
known; the minimum yield strength may be taken as 24,000 p.s.i.g. or
less, or the tensile properties may be established by performing tensile
tests as set forth in API Standard 5LX. All test specimens shail be se-
lected at random and the following number of tests must be performed:

~ Number of Tensile Tests—All Sizes
10 le_ngths or less—1 set of tests for each lengih. ‘

11 te 100 lengths—1 sef'of tests for each 5 lengths, bt not less than 10
tests. | <! : ' s

Over 100 ]eﬂgths—l set of tests for each 10 lengths, but not less than
20 tests.
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If the yield-tensile ratic, based on the properties determined hy those
tests, exceeds 0.85, the pipe may be used only as provided in 192.55 (c).

II1. Steel pipe manufaciured before November 12, 1970, to earlier
editions of listed specifications, Steel pipe manufactured hefore No-
vember 12, 1970, in accordance with a specification of which a later edi-
tion Is listed in section I of this appendix, is qualified for use under this
part if the following requirements are met;

A. Inspection. The pipe must be clean enough to permit adequate in-
spection. It must be visually inspected to ensure that it is reasonably
round and straight and that there are no defects which might impair the
strength or tightness of the pipe.

B. Similarity of specification requirements. The edition of the listed
specification under which the pipe was manufactured must have sub-
stantially the same requirements with respeet to the following proper-
ties 3‘8 & later edition of that specification listed in section I of this ap-
pendix: : :

(1) Physical {mechanical) properties of pipe, including yield and ten-
sile strength, elongation, and yield to tensile ratio, and testing require-
ments to verify those properties.

(2) Chemical properties of pipe and testing requirements to verify
those properties.

- C. Inspection or test of welded pipe. On pipe with welded seams, one
of the following requirements must be met: -

(1) The edition of the listed specification to which the pipe was man-
ufactured must have substantially the same requirements with respect
to nondestructive inspection of welded seams and the standards for ac-
ceptance or rejection and repair as a later edition of the specification
listed in section I of this appendix, o

(2) The pipe must be tested in accordance with Subpart J of this part
to at least 1.25 times the maximum allowabie operating pressure if it is
to be installed in a class I location and to at Jeast 1.5 times the maximum.
allowable operating pressure if it is to be installed in a class 2, 3, or 4
location. Notwithstanding any shorter time period permitted under
Eubpart:} of this part, the test pressure must be maintained for at least 8

ours,

APPENDIX C—QUALIFICATION FOR WELDERS OF
LOW STRESS LEVEL PIPE

1. Basic test. The test is made on pipe 12 inches or less in diameter.
The test weld must be made with the pipe in a horizontal fixed position
80 that the test weld includes at least one section of overhead position
welding. The beveling, root opening, and other details must conform to
the specifications of the procedure under which the welder is being qual-
ified. Upon completion, the test weld is cut into four coupons and sub-
jected to a root hend test. If, as a result of this test, two or more of the
four coupons develop a crack in the weld material, or between the weld
material and base metal, that is more than “%-inch long in any direction,
the weld is unacceptable. Cracks that occur on the corner of the speci-
men during testing are not considered.
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I1. Additional tests for welders of service line connections Lo mains. A
service line connection fattmg is welded to a pipe section with the same
diameter as a typical main, The weld is made in the same position as it is
made in the field. The weld is unacceptable if it shows a seriois under-
cutting or if it has rolled edges. The weld is tested by attempting to
break the fitting off the run pipe. The weld is unacceptable if it breaks
and shows incomplete fusion, overlap, or poor penetration at the june-
tion of the fittings and run pipe. :

L Periodic tests for welders of small service !mes Two samples of
the welder’s work each about 8 inches long with the weld located approx-
imately inthe center, are cut from steel service line and tested as follows:

{1) One sample is centered in a guided bend testing machine and bent
to the contour of the die for a distance of 2 inches on each side of the
weld, If the sample shows atty breaks or cracks after removal from the
bending machine, it is unacceptable.

(2} The ends of the second sample are ﬂattened and the entire joint
subjected to a tensile strength test. If failure occurs adjacent to or in the
weld metal, the weld is unacceptable. If a tensile strength testing
machine is not available, this sample must also pass the bendmg test
prescribed in subparagraph (1} of this paragraph,

APPENDIX D—CRITERIA FOR CATHODIC
PROTECTION AND DETERMINATION OF .
MEASUREMENTS

I. Criteria for cathodic protection—-A. Steel, cast u‘on, and ductile
iron structures.

{1} A negative {cathodic) voltage of at least 0.85 volt, with reference
to a saturated copper-copper sulfate half cell. Determination of this
voltage must be made with the protective current applied, and in ac-
cordance with sections II and IV of this appendix.

(2} A negative (cathodic) voltage shift of at least 300 millivolts. De-
termination of this voltage shift must be made with the protective cur-
rent applied, and in accordance with sections IT and IV of this appendix.
This criterion of voltage shift applies to structures not in contact w1th
metals of different anodie potentials.

(3} A minimum negative (cathodic) polarization voltage shift of 100
millivolts. This polarization voltage shift must be determmed in aceord-
ance with sections III and IV of this appendix,

{4) A voltage at least as negative {cathodic) as that ongma]ly estah-
lished at the beginning of the Tafel segment of the E-log-I curve. This
ggltage must be measured in accordance with section IV of this appen-

ix.

(6) A net protective current from the electrolyte into the structure
surface as measured by an earth current technique applied at predeter-
mined current discharge (anodic) peints of the structure.

B. Aluminum structures. (1) Except as provided in subparagraph (3)
and (4) of this paragraph, a minimum negative (cathodic} voltage shift
of 150 millivolts, produced by the application of protective current, The
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voltage shift must he determmed in accordance wnth sectlons II and’TV
of thls appendlx ‘

(2) Except as pmwded in subparagraphs (3) and {4) of this para-
graph, a minimum negative (cathodic) polarization voltage shift of 100
millivolts. This polarization voltage shift must be determined in accord-
ance with sections IIT and 1V of this appendnx

(3) Notwithstanding the alternative minimum criteria in subpara-
graphs (1) and (2). of this paragraph, aluminum, if cathodicatly pro-
tected at voltages in excess of 1.20 volis as measured with reference to.a
copper-copper sulfate half cell, in accordance with section IV of this ap-
pendix, and compensated for the voltage (IR) drops other than those
across the structure-electrolyte boundary, may suffer corrosion result-
ing from the buildup of alkali on the metal surface. A voltage in excess of
1.20 volts may not be used unless previous test resuits indicate no appre-
ciable corrosion will occur in the particular environment.

(4) Since aluminum may suffer from corrosion under high pH condi-
tions, and since application of the cathodic protection tends to increase
the pH at the metal surface, caréful investigation or testing must be
made before applymg cathodic protection to stop pitting attack on alu-
minum structures in environments with a natural pH in excess of 8.

C. Copper structures, A minimum negative (cathodic) polarization
voltage shift of 100 millivolts. This polarization voltage shift must be
determined in'accordance with sections HI and IV of this appendix.

D, Metals of different anodic potentials. A negative {cathodic) voli-
age, measured in accordance with section IV of this appendix, equal to
that required for the most anodic metal in the system must be main-
tained. If amphoteric structures are involved that could be damaged by
high alkalinity covered by subparagraphs (3) and {4) of paragraph B of
this section, they must be electrlcally isolated with msulatmg flanges, or
the equivalent. .

11, Interpretation of voltage measurement Voltage (IR) drops other
than those across the structure-electrolyte boundary must be considered
for valid interpretation of the voltage measurement in paragraph A (1)
and (2) and paragraph B (1) of section I of this appendix.

111, Determination of polarization voltage shift. The polarization
voltage shift must be determined by interrupting the protective current
and measuring the polarization decay. When the current is initially in-
terrupted, an iminediate voltage shift occurs. The voltage reading after
the immediate shift must be used as the base reading from which to
measure polarization decay in paragraphs A3),B(2), and C of section
I of this append:x

1V. Reference half cells. A. Except as provided in paragraphs Band C
of this section, negative {cathodic) voltage must be measured hetween
the structure surface and a saturated copper-copper sulfate half cell
contacting the electrolyte. .

B. Other standard reference half cells may he substituted for the satu-
rated copper-copper sulfate half cell. Two commonly used reference half
cells are listed below along with their voltage equivalent to —0.85 volt as
referred to a saturated copper-copper sulfate half cell:
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(1) Saturated KC1 ealomel half cell; —0. 78 volt
(2) Silver-silver chloride half cell used in sea water.—0. 80 volt

C. In addition to the standard reference half cells, an alternate metal-
lic material or structure may be used in piace of the saturated copper-
copper sulfate half cell if its potential stability is assured and if its volt-
age equivalent referred to a saturated copper-copper sulfate half cell is
established.

WISCONSIN CODE ADOPTION OF PART 193 IN TITLE
_ 49 CODE OF FEDERAL REGULATIONS

PART 193—-LIQUEFIED NATURAL GAS FACILITIES'
FEDERAL SAFETY STANDARDS

Subpart

Seo,
193.2001
193.2003
183.2005
193.2007

103.2008

193.2011
193.2013
193.2015

193,2017
Subpart

193.2051
193.2066
158,2057
193.2059

193.2081

193.2063
193.2085
193.2087
193. 2069

193.2071
193.2073

Subpart

Sec.
193.2161

Matorials

193.2103
183.2105

193.2107

193.2109
193.2111
193.2113
193.2116

193.2117
193.2119

A~—QGoneral

Smps of part,

Semishod facilities.
Applicability.

Definitions.

Rules of regulatory
construction.

Reporting.

Incorporation by reference.
Petition for finding or
approval.

Plans and Procedures.

B—Siting Requirements

Scope,
General.

Thsrmat radiation protection.

Flammable vapor-gas disper-
sion protection.

Selsmic investigation and de-
sign forces.

Flooding.

Soil charactoristics.
Wind forces,
Other severe weather and

. natural conditions.

Adjacent activities.
Separation of facilities.

C—Design

Scope.

General.

Ext{reme temperatures: nor-
mal operations.

Extreme temperatures: emer-
geney conditions.

Insulation.

Cold boxes.

Piping. :
Concrete subject to cryogenic
temperatures.

Combustible materials.
Records.

Design of Components and Buildmga

193.2121
193.2123
193.21256
193.2127
198.2129

193.2131
193.2133
193.2136
193.2137
193.2139
193.2141
193.2143
103.2145
193.,2147

'Gsneral.

Valves,

Automatic shutoff va]ves
Piping. -

Piping attachments and
supports,

" Building design,

Buildings; ventilation,
Ezxpansion or contraction.
Frost heave.

Ico and snow.

Electrical aystems.
Lightning.

Boilers and pressure veasels, .
Combustion engines and
turbines.

Impoundmeni Design and Capacity

193.2149
193.2151

193.2163

193,2166
193.2167
1932159
193.2161
193.2163
193.2165
193.2167
193.2169
183.2171
193.2173
193.2176
193.2179

193.2181

193.2183

193.2185

Impoundment required.
General design
characteriatics.

Classes of iimpounding
aystemms.

Structural requirementa,
Coatinga and coverings.
Floors.

Dikes, general.

Vapor barriers,

Diko dimeneions,

Covered systems,

Gas leak detection,

Sump basins, -

Water removal.

Shared impoundment.
Impoundment capacity,
general

Impoundment capacity, LNG
storage tanks.
Impoundment capacity,
equipment and transfer
facilities.

Impoundment capacity, park-
ing areas, portable vessols.

LNG Storage Tanks

Sec.
193.2187
193.2189

General.
Loading forces.
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1632191  Stratifieation.
193.2193  Movement and stress,
193.2195 - Penetrations, -
193,2197 Internal design pressure,
193.2198 . . External design pressure.
193.2201  Internal temperature,
193.2208  Foundation. ~ '
193.2205 :: Frost heave.
193.2207 - Insulation,
193.2209  Instrumentation for LNG

storage tanks,
193,2211 Moetal atorage tanks.
193.2213  Concrete storage tanks.
198,22156  "Permal barriors,
193.2217  Support syatem,
193.2219  Internal piping.
193.2221 Marking.

Deslgn of Transfer Systems

198.2823

193.2227 -

1932220
1932231
193,2233

Subpart
193.2301
193.2303
183.2304
193,2305

183.2307
193.2309

193.2811

1932329
Subpart
193.2401

General.

Backflow,

Cargo transfer systems.
Cargo transfer area.
Shutoff valves,

D Construction

Scope,

Construction acceptance.
Corresion control overview.
Procedures.

Inspection,

Inspection and testing
methods.

Cleanup,

Pipe welding,

Piping connections.
Retesting. .

Strength tests.
Nondestructive tests,
Leak tests.

Testing control systoms,
Storage tank tests.
Construction records,

E—Eguipment

Scope.

Vaporization Equipment -

1932403
193,2405
193.2407
193.2409
193.2411
193.2413

General.

Vaporizer design,
Operational control.
Shutoff valves.

Relief devices.
Combustion air intakes.

Liguefaction Equipment

193.2416

1932417 .

193.2419
193.2421
193.2423
193.2425

General,

Control of incoming gas.
Backflow.

Cold bozes,

Air in gas.

Equipment supports.

Control Systems

193.2427
193.2426

General. .
Relief devices.
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103.2431
192.2438
1932435
193.2437

193.2439

193.2441
193.2443
183,2445

Subpart

193.2601
193.25603
193.2506
193.2607

193.2509
* 193,9511

193.2513
193.2516
193.2617
198.2519
193.2621

Subpare

193.2601
193.2603
193.2805
193.2607
193.2609
193.2611
193.2613
193.2816
193.2617
193.2619
193,2621
193.2623

193.2625
193.2627

193.2629

193.2831
192.2633
1932635
193.2637
193.2639

Subpart

193.2701
193.2703
193.2705

193.2707
1932700
183.2711
193,2713

193.2715
193.2717
163.2719

Subpart

193.2801
193.2803
193,2B06

Vants.

Sensing devices.

Warning devices.

Pump and compressor
control

Emergency shutdown control
systems,

Control center.

Failsafe control,

Sources of power. :

F—Qporations

Scope. C
Operating procedures,
Ceoldown,

Monitoring operations.
Emergency procedures.
Personnel safety. ’
Transfer procedures,
Investigations of failures.
Purging.

Communication systams,
Operating records.

G-—Maintenance

Scope,

General.

Maintenance procedures.
Foreign material.

Support systems,

Fire protection.

Auxiliary power sources.
Isolating and purging.
Repaira,

Control syatems,

Testing transfer hoses.
Inspecting LNG atorage
tanks, ’

Corrosion protection,
Atmospheric corrosion
control.

External corrosion control;
buried or submerged
components,

Internal corrosion control,
Interference currents.
Monitoring corrosion control.
Remedial measures,
Maintenance records.

H— Porsonnel Qualifica-
tions and Training

Scope.

Design and fabrication.
Construction, installation, in-
spection and teating,
Operations and maintenance,
Security,

Personnel health.

Fraining operations and
maintenance.

Training security, :
Training; fire protection.
TFraining; recorda.

I—Firo Protection
Scope.

General.
Fire prevention plan.
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193.2807 Smoking: 183.2903  Security procedures.
193.2809  Open fires.
193.2811 Hotwork, . 193.2905 Pmtectfve enclosures.
193.281%  Storage of flammabhle fluids. 193.2907 Protectm_a enclosure
183.2815 - Motorized equipment. construction.
133‘2817 léi“' sontml equipment, 193.2909  Security communications,
193.2819 as detection. .
1932821  Fire detection. 193.2011  Security lighting,

. 193.2913  Security monitoring,
Subpart  J--Security 193.2016  Alternative power sources.

193.200F  Scope, 193.2917  Warning signs.

Appendix A to Part 193—Incorporation by Reference
1. List of organizations and addresses

II. Documents Incorporated by Reference

Authority: 48 U1,S,C. 1671 et seq.; 43 CFR 163, Appendix A of Part 1, and Appendix A of
Part 108, : .

Subi)art A—General

§ 193.2001 Scope of part. (a) This part precribes safety standards for
LNG facilities used in the transportation of gas by pipeline that is sub-
ject to the Natural Gas Pipeline Safety Act of 1968 and Part 192 of this
chapter.

'(_b) This part does not apply to—
« (1) LNG facilities used by ultimate congumers of LNG or natural gas.

" (2) LNG facilities used in the course of natural gas treatment or hy-
drocarbon extraction which do not store LNG.

(3) In the case of a marine cargo transfer system and associated facili-
ties, any matter other than siting pertaining to the system or facilities
between the marine vessel and the last manifold (or in the absence of a
manifold, the last valve) located immediately before a storage tank.

{4) Any LNG facility located in navigable waters {as defined in Sec-
tion 3 (8) of the Federal Power Act (16 U.S.C. 796(8)).

§ 193.2003 Semisolid facilities. An LNG facility used in the trans-
portation or storage of LNG in a semisolid state need not comply with
any requirement of this part which the Director finds impractical or un-
necessary hecause of the semisolid state of LNG, In making such a find-
ing, the Director may impose appropriate alternative safety conditions.

§ 193.2005 Applicability. (a) New or amended standards in this part
governing the siting, design, installation, or construction of an LNG fa-
cility and related personnel qualifications and training do not apply to—

(1) LNG facilities under construction before the date such standards
are published; or

(2) LNG facilities for which an application for approval of the siting,
construction, or operation was filed before March 1, 1978, with the De-
partment of Energy (or any predecessor organization of that Depart-
ment) or the appropriate State or local agency in the case of any facility
not subject to the jurisdiction of the Department of Energy under the
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Natural Gas Act {not including any facility the construction of which
began after November 29, 1979, not pursuant to such an approval)

(b) If an LNG facility listed in paragraph (a) of this section is re-
placed, relocated, or significantly altered after February 11, 1980, the
replacement, relocated facility, or significantly altered facility must
comply with the applicable requirements of this part governing siting,
design, mstallatron, and constructlon, except that—

{1) The siting requlrements apply only to LNG storage tanks that are
significantly altered by increasing the original storage capacity or relo-
cated, not pursuant to an-application for approval filed as provided by
paragraph {a) (2) of this section hefore March 1, 1978; and

(2) 'To the extent compliance with the design, installation, and eon-
struection requirements would make the replaced, relocated, or altered
facility incompatible with other facilities or would otherwise be i imprac-
ticable, the replaced, relocated, or significantly altered facility may be
designed, installed, or constructed in accordance with the original speci-
fllcatlons for the facrlrty, or in a manner that the Director finds accepta-
ble. . N

(e} 'The smng, des:gn instailation, and construction of an LNG facnl-
ity under construction before February 11, 1980, or that is listed in para-
graph (a) (2) of this section (except a facility under construciion before
July 1, 1976) must meet the applicable requirements of NFPA 59A
(1972 ed:tlon) and Part 192 of this chapter or the applicable require-
mentis of this part, except that no Part 192 standard issued after March
1, 1978, applies to an LNG facility listed in paragraph (a) (2) of this
section,

-§ 183.2007 Definitions. As used in this part—

“Ambient vaporizer” means a vaporizer which derives heat from natu-
rally occurring heat sources, such as the almosphere, sea water, surface
waters, or geothermal waters.

“Cargo transfer system” means a component, or system of compo-
nents functioning as a unit, used exclusively for transferring hazardous
fluids in hulk between a tank car, tank truck, or marine vessel and a
storage tank. .

“Component” means any part, or system of parts functioning as a
unit, including, but not Ymited to, piping, processing equipment, con-
tainers, control devices, impounding systems, lighting, security devices,
fire control equipment, and communication equipment, and whose in-
tegrity or reliability is necessary to maintain safety in controllmg,
processing, or containing a hazardous fluid,

“Container” means a component other than piping that contains a
hazardous fiuid.

“Control system’ means a component, or system of components func-
tioning as a unit, including control valves and sensing, warning, relief,
shutdown, and other control devices, which is activated either manually
or automatically to establish or maintain the performance of another
component.
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“Controliable émergency” means an emergency where reasonable and
prudent action can prevent harm to people or property.

“Pesign pressure” means the pressure used in the design of compo-
nents for the purpose of determining the minitmum permissible thick-
ness or physical characteristics of its various parts. When applicable,
static head shall be included in the design pressure to determine the
thickness of any specific part,

“Determine” means make an approprlate mvestlgatton using scien-
tific methods, reach a decision based on sound engineering Judgment
and be able to demonstrate the basis of the decision,

“Dike” means the perimeter of an impounding space forming a barrier
to prevent liquid from flowing in an unintended direction.

_ “Director” means Director of the Materials Transportation Bureau or
any person to whom authority in the matter concerned has heen dele-
gated. .

. “Ermergency” means a deviation from normal operation, a structural
fallure, or severe environmental! conditions that probably would cause
harm to people or property.

“Exclusion zone” means an area surrounding an LNG facility in which
an operator or government agency legally controls all activities in ac-
cordance with § 193.2057 and § 193.2059 for as long as the facility is in
operation,

“Fail-safe” means a design feature which will maintain or result in a
gafe condition in the event of malfunction or fallure of a power supply,
component, or control device. .

{1 PR

g" means the standard acceleratlon of grawty of 9.806 metre per sec-
ond? {32.17 feet per second?) .

“Gas,” except when desngnated as inert, means natural gas, other
flammable gas, or gas which is toxic or corrosive.

“Hazardous flund” means gas ‘or hazardous liquid.
“Hazardous llquld” means LNG or a liguid that is flammable or toxic.

“Heated vaporizer” means a vaporizer which derives heat from other
than naturally occurring heat sources.

“Impounding space” means a volume of space formed by dikes and
floors which is designed to confine a spill of hazardous liquid.

“Impoundmg system™ includes an impounding space, including dikes
and floors for conducting the flow of spxlled hazardous llqulds toan Im-
pounding space.: :

“Liquefied natural gas” or “LNG” means natural gas or synthetic gas
having methand (CH,) as its major constitutent which has been
changed to a liquid or semisolid, .

“LNG facility” means a pipeline facility that is used for hquefymg or
solidifying natural gas or synthetic gas or transferring, storing, or vapor-
izing liquefied natural gas. -
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“LNG plant” means an LNG facmty or system of LNG facilities func-
tiomng as a unit.

m?"” means a volumetric unit which is one cubic metre, 6.2898 barrels,
35 3147 ft.2, or 264.1720 11.8. gallons, each volume being considered as
equal to the other.

" “Maximum allowable workltzg préssure means the maximum gage
pressure permissible at the top of the equipment, containers or pressure
vessels while operating at desigis temperature,

“*“Normal operation” means functioning within ranges of pressure,
temperature, flow, or other operating criteria required by this part.

“Operator” means a person who owns or operates an LNG fac'i!ity.

“Person” means any individual, firm, joint venture, partnership, cor-

oration, association, state, municipality, cooperative association, or
Joint stock association and includes any trustee, receiver, assignes, or
personal representative thergof.

“Pipeline facility” means new and existing piping, rights-of-way, and
any equipment, facility, or building used in the transportation of gas or
in the treatment of gas during the course of transportation.

“Piping” means pipe, tubing, hoses, fittings, valves, pumps, connec-
tions, safety devices or related components for containing the flow of
hazardous fluids.

“Storage tank” means a container for storage a hazardous fluid, in-
cluding an underground cavern.

“Transfer piping” means a system of permanent and temporary pip-
ing used for transferring hazardous fluids between any of the following:
liquefaction process facilities, storage tanks, vaporizers, compressors,
cargo transfer systems, and facilities other than pipeline facilities.

“Transfer system” includes transfer piping and cargo transfer system.

“"Waterfront LNG plant” means an LNG plant with docks, wharves,
Elers, or other structures in, on, or immediately adjacent to the naviga-
le waters of the United States or Puerto Rico and any shore area imme-
diately adjacent to those waters to which vessels may be secured and at
which LNG cargo operations may be conducted.

“Vaporization” means an addition of thermal energy changing a lig-
uid or semisolid to a vapor or gaseous state.

“Vaporizer” means a heat transfer facility designed to introduce ther-
mal energy in a controlled manner for changing a liquid or semisolid to a
vapor or gaseous state.

§ 193.2009 Rules of regulatory construction. (a) As used in this
part—

{1} “Includes” means including but not limited to:
(2) “May” means is permitted to or is authorized to:
(3) “May not” means if not permitied to or is not authorized to; and

(4) “Shall” or “must” is used in the mandatory and imperative sense.
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. {b) In this part—
(1) Words importing the singular include the plural; and
{2) Words importing the plural include the singular.

" § 193.2011 Reporting. Leaks and spill's of LNG must be reported in
accordance with the requirements of Part 191 of this chapter.

§ 193.2013 Incorporation by reference, {a) There are incorporated
by reference in this Part all materials referred to in this Part that are not
set forth in full. The incorporated materials are deemed published under
5 U.S.C. 552(a) and 1 CFR Part 51 and are part of this regulation as
though set forth in full. All incorporated materials are listed in Appen-
dix A to this Part 193 with the applicable editions in parentheses follow-
ing the title of the referenced material. Only the latest listed edition
applies, except that an earlier listed edition may be followed with re-
spect to components which are designed, manufactured, or installed in
accordance with the earlier edition before the latest edition is adopted,
unless otherwise provided in this part. The incorporated materials are
subject to change, but any change will be announced by publication in
the Federal Register before it becomes effective.

~{b) All incorporated materials are availalbe for inspection in the Ma-
terials Transportation Bureauy, 1J.S. Department of Transportation, 400
Sevenenth Street, SW., Washington, D.C. 20590, and at the Office of the
Federal Register Library, 1100 L Street, NW., Washington, D.C. In ad-
dition, copies of the incorporated materials are available from the re-
spective organizations listed in Appendix A to this Part 193.

{c) Incorporated hy reference provisions approved by the Director of
the Federal Register.

(49 U.S.C. 1671 (a); 49 CFR 1.53 and Appendix A to Part 1)

§ 193.2015 Petitions for finding or approval. Where a rule in this
part authorizes the Director to make a finding or approval, any operator
may petition the Director to.make such finding or approval. Petitions
must he sent {o the Director, Materials Transportation Bureau, 400 7th
Street, SW., Washington, D.C. 20590, and be received at least 90 days
before the operator requests that the finding or approval be made. Each
petition must refer to the rule authorizing the action sought and contain
information or arguments that justify the action, Unless otherwise spec-
ified, no public proceeding is held on a petition before it is granted or
denied. Within 9 days after a petition is received, the Director notifies
the petitioner of the dispesition of the pstition or, if the request requires
more extensive consideration or additional information or comments are
reguested and delay is expected, of the date by which action will be
taken.

Subpart B—Siting Requirements

§ 193.2051 Scope. This subpart prescribes siting requirements for the
following LNG facilities: Containers and their impounding systems,
transfer systems and their impounding systems, emergency shutdown
control systems, fire control systems, and associated foundations, sup-
port systems, and normal or auxiliary power facilities necessary to main-
tain safety.
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§ 193.2017 Plans and procedures. (a) Each operator shall maintain
at each LING plant the plans and procedures required for that plant by
this part. The plans and procedures must be available upon request for
review and inspection by the Director or any State Agency that has sub-
mitted a current certification or agreement with respect to the plant
under section 5 of the Natural Gas Pipeline Safety Act of 1968 (49
U.S.C. 1674). In addition, each change to the plans or procedures must
be available at the LNG plant f0r review and mspectlon within 20 days
after the change is made :

(b) The Director or the State Agency, after notice and opportumty
for hearing, may require the operator to amend its plans and procedures
as necessary to provide a reasonable level of safety.

§ 193.2055 General. An LNG facility must be located at a site of suit-
able size, topography, and configuration so that the facility can be
designed to minimize the hazards to persons and offsite property result-
ing from leaks and spills of LNG and other hazardous fluids at the site.
In selecting a site, each operator shall determine all site-related charac-
teristics which could jeopardize the integrity and security of the facility.
A gite must provide ease of access so that personnel, equipment, and
materials from offsite locations can reach the site for fire fighting or con-
troliing spill associated hazards or for evacuation of personnel.

§ 193.2057 Thermal radlatlon protection, (a) Thermal exclusion
zone. Fach LNG container and ENG transfer system must have a ther—
mal exclusion zone in accordance with the following:

{1) Within the thermal exclusion zone, the impounding system may
not be located closer in targets listed in paragraph (d) of this section
than the exclusion distance “d’" determined according to this section,
unless the target is a pipeline facility of the operator.

(2) If grading and drainage are used under § 193.214% (b}, Operators
must comply with the requirements of this section by assuming the
space needed for drainage aml coIlectlon of spilled liquid is an im-
poundmg system.

(b} Measurement. The exclusmn distance “d” is measured along the
line (PT), as'shown in the following impoundment diagram, where the
following apply

(1) T is a point on the target that is closest to (P).

{(2) Disa pomt closest to (T) on the top inside edge of the mnermost
dike,

(8) & is one of the following angles with the vertical, to account for
flame tilt and potential preignition vapor formation:

{i) An assumed éngle of (6)=45°;or

(i) An angle determined in accordance with a mathematical model
that meets the criteria of paragraph {c) (2} of this section, using the
maximum wind speed that is exceeded less than 5 percent of the time
based on recorded data for the area.

{4) L is one of the followmg lengths to account for flame height:
Register, December, 1982, No., 324
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(i) An assumed length of (1.)=6 (A/m )™, where (A) is the horizontal
area across the impounding space measured at the lowest point along the
top inside edge of thé dike; or

(ii} A length determined in accordance with a mathematlcal madel
that meets the criteria of paragraph (c) (2} of this section, using appro-
priate parameters consistent with the time period that a target could be
subjected to exposure before harm would result.

{6) PD is a line of length (E) or less, tying at angle O in the vertlcaI
plane that intersects pomts (D) and (T).

(8} PT is a line lying in the vertical plane of line (PD), that:
(i) Is perpendicuiar to line (PD}'when (PD} is less than (Ly; or

(ii) Has an angular elevatlon not above the horlzontal at (P) when
(PD) equals (I); :

(7) P is the point where (PT) and (PD) mtersect
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(e) Exelusion distance length. The length of an exclusion distance
for each impounding space may not he less than the d:stance qr deter-
mined in accordance with one of the following:

(1) d=(f) (A)*, where

A = the largest horizontal area across the impounding space measured
at the lowest pomt along the top inside edge of the dlke

f—values for targets prescnbed m paragraph (d) of thlS section.

(2) Determine “d” from a mathematical model for thermal radiatlon
and other appropriate fire characteristics which assures that the inci-
dent thermal flux levels in paragraph (d) of this section are not ex-
ceeded. The model must:

(i) Use atmospheric conditions which, if applicable, resuit in longer
exclusion distances than other atmospheric conditions occurring at least
85 percent of the time based on recorded data for the site area:

.-(it) Have been evaluated and verified by testing at a scale, considering
scalmg effects, appropriate for the range of application:

(iii}) Have been submmitted to the Director for approval, w1th support—
ive data as necessary to demonstrate validity; and

_(_lv) :Have received approval by the Dlrect_or.

(d) Limiting values for incident radiant flux on offsite targéts. The
maximum incident radiant flux at an offsite target from burning of a
total spill in an impounding space must be limited to the distances in
garag;\aph {c) of this section using the following values of “ (f}”’ or “Inm-

ent Flux™:

Offalte target : () . Incident flux
Biu/ft. ' hour

.(1) Outdoor areas occupied by 20 or more persons during notmal use,
~auch as beaches, playgrounds, outdoor theaters, other recreatmn

areas or other places of public assembly .. (3) © 1,600
(2) Buildings that are used for residences, or oceupied by 20 or more : :
persons during normal use.., ... (1.6} 4,000

(3) Buildings made of cellulosic materials or atre not fire reslstant or

do not provide durabie shielding from thormal radiation that: (i)

Have exceptional value, or contein objects of exceptional value

based on historic uniqueness described in Federal, State, or Iocal

registers: {ii) Contain explosive, flarnmable, or {oxic materials in

hazardous quantities; or (iii} Could result in additional hazard it

expoged to high levels of thermal radiation .....iiimci (1.6} ! 4,000
(4) Structures that are fire resistant and provide durable shielding ;

from thermal radiation that have the characteristics described in

subdivisions (3} (i) through (3} (iii) above (1.D) 8,700
(B) Public streets, hlghw'a_vs and mainlines of railroads .. (%3] 6,700
(6} Other dtructures, ‘or if closer to (P}, the nght-of~way of the o

property RS EE AR 4 LA LA b4 b e b8 0ater s eabrs emtres tiaeann {0.8) - 10 000

§ 193 2059 Flammahle vapor- gas dlspel‘smn protectlon. (a) Dts-
persion exclusion zone. Except as provided by paragraph (e} of this
section, each LNG container and LNG transfer system must have a dis-
persion exclusion zone with a boundary described by the minimum dis-
persion distance computed in accordance with this section. The follow-
ing are prohibited in a dispersion exclusion zone unless it is an LNG
facility of the operator:
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(1) Outdoor areas occupied by 20 or more persons during normal use,
such asg beaches, playgrounds, outdoor theaters, other recreation areas,
or other places of public assembly. e IR

(2) Buildings that are:

(i) Used for residences: < -+ i

(ii} Occupied}. hy 2() or. méfe peréoi:s du:inﬁnbrmai ﬁse: L

(iii)_‘(‘l"bntai'r;{ =éxj;los'i've.,' 'ﬂal.nmébl'é, of:‘to‘x'ic fnatefiéis m hé_éérdous
quantities; - ot e - -

'(i.v) Have e_xcéptionél véﬂ,ue ér-cdl}:iéiix 6hjécts of exéeptional valué

based on historic uniqueness described in Federal, State, or local regis-

ters;or _ L o :

- (v} Could result in additic_)nal hazard if exposed to a vapor-gas cloud.
(b) Measuring dispersion distance. The dispersion distance is mea-

sured radially from the inside edge of an impounding system along the
ground contour to-the exclusion zone boundary. A

(¢} Computing dispersion distance. A minimum dispersion distance
rmust be computed for the impounding system. If grading and drainage
are used under § 193.2149 (b}, operators must comply with the require-
ments of this section by ‘assuming the space needed for drainage and
collection of spilled Hquid is an impounding system. Dispersion distance
must be determined in accordance with the following dispersion param-
eters, using applicable parts of the mathematical model in Appendix B
of the report, “Evaluation of LNG Vapor Control Methods,” 1974, or a
model for vapor dispersion which meets the requirements of subdivi-
sions (ii) through {iv) in § 193.2057 (¢} (2):

(1) Average gas concentration in air = 2.5 percent,

(2} Dispersion conditions are a combination of those which result in
longer predicted downwind dispersion distances than other weather
conditions at the site at least 90 percent of the time, based on U.S. Gov-
ernment weather data, or as an alternative where the model used gives
longer distances at lower wind speeds. Category F atmosphere, wind
speed = 4.5 miles per hour, relative humidity equals 50.0 percent, and
atmospheric temperatures = 0.0 C.

(3) Dispersion coordinates y, z, and H, where applicable, =_.0.

(d) Vaporization design rate. In computing dispersion distance
under paragraph (c) of this section, the following applies: '

(1) Vaporization results from the spill caused by an assumed rupture
of a single transfer pipe (or multiple pipes that lack provisions to pre-
vent parallel flow} which has the greatest overall flow capacity, dis-
charging at maximum potential capacity, in aceordance with the follow-
ing conditions: :

(i) The rate of vaporization is not less than the sum of flash vaporiza-
tion and vaporization from boiling by heat transfer from contact sur-
faces during the time necessary for spill detection, instrument response,
and automatic shutdown by the emergency shutdown system but, not
less than 10 minutes, plus, in the case of impounding systems for LNG
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storage tanks with side or bottom penetratiens, the time necessary for
the Hquid level in the tank to reach the level of the penetrations or equi-
}igrattla with the liguid impounded assuming failures of the internal shui-
off valve.

(ii) In determining variations in vaporization rate due to surface con-
tact, the time necessary to wet 100 percent of the impounding floor area
shall be determined by equation C-9 in the report “Evaluation of LNG
Vapor Control Msthods,” 1974, or an alternate model which meats the
requirements of subdivisions (i} through (iv) in § 193.2057 (¢} (2).

. (i) Aft}_ar spili flow is terminated, the rate of vaporization is vaporiza-
tion of the remaining spillage, if any, from boiling by heat transfer from
c?ntact surfaces that are reducing in area and temperature as a function
of time. . :

{iv) Vapor detention space is all space provided for liquid impound-
ment and vapor detention outside the component served, less the vol-
ume occupied by the spilled liquid at the time the vapor escapes the
vapor detention space.

(2} The beiling rate of LNG on which dispersion distance is based is
determined using the weighted average value of the thermal properties
of the contact surfaces in the impounding space determined from eight
representative experimental tests on the materials involved, If surfaces
are insulated, the insulation must be designed, installed, and main-
tained so that it will retain its performance characteristics under spiil
conditions. ' '

(e) Planned vapor control. An LNG facility need not have a disper-
sion exclusion zone if the Director finds that compliance with paragraph
{a) of this section would be impractical and the operator prepares an
follows a plan for controlling LNG vapor that is found acceptable by the
Director. The plan must include circumstances under which LNG vapor
is controiled to preclude the dispersion of a flammable mixture from the
LNG facility under all predictable environmental conditions that could
adversely affect control, The reliability of the method of control must be
demonstrated by testing or experience with LNG spills.

-§ 193,2061 Seismic investigation and design forces. (a) Except for
shop fabricated storage tanks of 70,000 gallons or less capacity mounted
within 2 feet of the ground, if an LNG facility is located at a site in Zone
O or 1 of the “Seismic Risk Map of the United States,” UBC, each opera-
tor shall determine, based on a study of faults, hydrologic regime, and
soil conditions, whether a potential exists at the site for surface faulting
or soil liquefaction. '

~{b) Subject to paragraph (f} of this section LNG facilities must be
designed and built to withstand, without loss of structural or functional
integrity, the following seismic design forces, as applicable:

(1) For LNG facilities (other than shop fabricated storage tanks of
70,000 gallons or less capacity mounted within 2 feet of the ground) lo-
cated at a site in Puerto Rico in Zone 2, 3, or 4 of the “Seismic Risk Map
of the United States,” or at a site determined under paragraph (a) of
this section to have a potential for surface faulting or soil liquefaction,
the forces that could reasonably be expected to occur at the foundation
of the facility due to the most critieal ground motion, motion amplifica-
tion, permanent differential ground displacement, soil liquefaction, and
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symmefric and assymmetric reaction forces resulting from hydrody-
namic pressure and motion of contained liquid in interaction with the
facility structure.

(2) For all other LNG facilities, the total lateral force set forth in
UBC, Volume 1, corresponding to the zone of the “Seismic Risk Map of
the Umted States” in which the facility is located, and a vertical force
equal to the total lateral force.

(¢) Each operator of an LNG facility to which paragraph (b) (1) of
this section applies shall determine the seismic design forces on the basis
of a detailed geotechnical investigation and in accordance ‘with
paragraphs (d} and (e) of this section. The investigation must include
each of the following items that could reasonably be expected to affect
the site and be sufficient in scope to identify all hazards that could rea-
sonably he expected to affect the facility design:

(1) Identification and evaluation of faults. Quaternary activity of
those faults, tectonic structures, static and dynamic properties of mate-
rials underlymg the site, and, as applicable, tectonic provinces within
100 miles of the site;

(2) Identification and evaluation of all historically reported earth-
quakes which could affect the determination under this section of the
most critical ground motion or differential displacement at the site
when correlated with particular faults, tectonic structures, and tectonic
provinees, as applicable; and

(3) Identifieation and evaluation of the hydrologic regime and the po-
tenttal of liguefaction-induced soil failures,

(d) The most eritical ground motion must be determined in accord-
ance with paragraph (e} of this section either:

{1) Probabilistically, when the available earthquake data are suffi-
cient to show that the yearly probability of exceedance of most critical
ground motion is 10°¢ or less; or

{2) Deterministically, when the available earthquake data are insuffi-
cient to provide probabilistic estlmates, with the objective of determin-
ing a most crltxcal ground motion with a yearly probability of oxX-
ceedance of 107 or less.

{e) The determination of most critical ground motion, considering lo-
cal and regional seismological conditions, must be made by using the
following:

~

{1) A regionally appropriate attenuation relationship, assuming that
earthquakes occur at a location on a fault, tectonic structure, or tectonic
province, as apphcable, which would cause the most critical seismic
movement at the site, except that where epicenters of historically re-
ported earthquakes cannot be reasonably related to known faults or tec-
tonic structures, but are recognized as being within a specific tectonic
province which is within 100 miles of the slte, assume that those earth-
quakes ocecur within thelr respective provineces at a source closest to the
gite.

(2) A horizontal design response spectrum determined from the mean
plus one standard deviation of a freefield horizontal elastic response
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spectra whose spectral amplitudes are consistent with values expected
for the most critical ground motion.

(3) A vertical design response spectrum that is either two-thirds of
the amplitude of the horizontal design response spectrum at all frequen-
cies or equal to the horizontal design response spectrum where the site is
located within 10 miles of the earthquake source.

(f) An LNG storage tank or its impounding systern may not be lo-
cated at a site where an investigation under paragraph {¢) of this section
shows that any of the following conditions exists unless the Director
grants an approval for the site:

(1) The estimated design horizontal acceleration exceeds O ag at the
tank or dike foundation.

{2) The specific local geologic and seismic data base is sufficient to
predict future differential surface displacement beneath the tank and
dike area, but displacement not exceed ag 30 inches cannot be assured
with a high level of confidence.

{3) The specific local geologic and seismic data base is not sufficient
to predict future differential surface displacement beneath the tank and
dike area, and the estimated cummulative displacement of a Quarterna-
ry fault within one mile of the tank foundation exceeds 60 inches.

(4) The potential for soil Hquefaction cannot bhe accommodated by
design and construction in accordance with paragraph (b) (1) of this
section,

(g) An application for approval of a site under paragraph (f) of this
section must provide at least the following:

(1) A detailed analysis and evaluation of the geologic and seismic
characteristics of the site based on the geotechnical investigation per-
formed under paragraph (¢} of this section, with emphasis on prediction
of near field seismic response.

{2) The design plans and structural analysis for the tank, its im-
pounding system, and related foundations, with a report demonstrating
that the design requirements of this section are satisfied, including any
test results or other documentation as appropriate.

{3) A description of safety-related features of the site or designs, in
addition to those required by this part, if applicable, that would mitigate
the potential effects of a catastrophic spill {e.g., rernoteness or topo-
graphic features of the site, additional exclusion distances, or multiple
barriers for containing or impounding LNC}.

(b) Each container which does not have a structurally liquid-tight
cover must have sufficient freehoard with an appropriate configuration
to prevent the escape of liquid due to sloshing, wave action, and vertical
liquid displacement caused by seisinic action.

§ 193.2063 Flooding, (a) Each operator shall determine the effects of
flooding on an LNG facility site based on the worst occurrance in a 100-
year period. The determination must take into account:

{1} Volume and velocity of the floodwater;

(2) Tsunamis (local, regional, and distant);
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(3) Potential failure of dams;

(4) Predictable land developments which would affect runoff ac-
cumutlation of water, and

(5) Tldal action,

(b} The effect of flooding détérmined under paragraph (a) of this
section must be accommodated by location or design and constructmn,
as applicable, to reasonably assure:

(1) The structural or functional integrity of LNG factlxtles, and

{2) Access from outside the LNG facility and moverment of personnel
and equipment about the LNG facility site for the control of fire and
other emergencies,

§ 193.2065 Soil charactenstics {a) Soil mvestlgations including
borings and other appropriate tests must be made at the site of each
LNG facility to determine hearing capacity, settlement characterlstlcs,
potential for erosion, and other soil characteristics appllcable to the in-
tegrity of the fac:llty :

(b} The naturally occurring or desngned soil characterlstlcs at each
LNG facility site must provide load bearing capacities, using appropri-
ate safety factors, which can support the following loads without exces-
sive lateral or vertical movement that causes a loss of the functional or
structural integrity of the facility involved:

(1) Static loading caused by the facility and its contents and any hy-
drostatic testing of the facility; and

(2) Dynamic loading caused by movement of contents of the facility
during normal operation, including flow, sloshing, and rollover.

§ 193.2057 Wind forees. (a) LNG facilities must be designed to with-
stand without loss of structural or functional integrity:

(1) The direct effect of wind forces;

(2) The preswre differential between the interior and exterior of a
confining, or partially confining, structure; and -

(3) In the case of impounding systems for LNG storage tanks, lmpact
forces and potential penetrations by wind borne missiles, .

{b) The wind forces at the locat:on_ of the specific facility must be
based on one of the following:

(1) For shop fabricated containers of LNG or other hazardous fluids
with a eapacity of not more than 70,000 gallons, applicable wind load
data in ANSIA 58.1, 1972 edition.

(2} For all other LNG facilities—

{i) An assumed sustained wind velocity of not less than 200 miles per
hour, unless the Director finds a lower velocity is justified by adequate
supportive data; or

(ii} The most critical combination of wind velocity and duration, with
respect to the effect on the structure, having a probability of excedance
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in a 60-year period of 0.5 percent or less, if adequate wind data are avall-
able and the probabilistic methodology is reliable.

§ 193.2069 Other severe weather and natural conditions. (a) In
-addition to the requirements of §§ 193,2061,.193.2063, 193.2065, and
193.2067, each operator shall determine from historical records and en-
gineering studies the worst offect of other weather and natural condi-
tions whlch may predictably occur at an LNG faclilty site. :

{b) The facility must be located and designed so that such severe con-
dltlons cannot reasonably be expected to result in an emergency involy-
ing the factors listed i § 193.2063 (b).

§ 193.2071 Adjacent sctivities, (a) Each operator shall determme
that present and reasonably foreseeable activities adjacant to an LNG
facility site that could adversely affect the operation of the LNG facility
or the safety of persons or offsxte property, if damage to the facxllty oc-
curs.

{b) An LNG facility must not be located where present or projected
offsite activities would he reasonably expected to—

(1) Adversely affect the operation of any of its safety control systems:
. (2) Cause failure of the facility; or
(3) C&use the facility not to meet the requlrements of this part.

§ 193, 2073 Separation of facilities. Each LNG facility site must be
large enough to provide for minimum separations between facﬁltles and
between facilities and the site boundary to—

(a) Permii movement of personnel, ‘maintenance eqmpment and
emergency equipment around the facility; and

(h) Comply with dlstances speclfled in Sections 2- 2 4 through 2-2.7 of
NEDA 59A.

S'iubpart C—Design

§ 193 2101 Scope. This subpart prescribes requirements for the selec-
tion and ciuahﬁcatlon of materials for components, and for the design
and installation or construction of componants and buildings, including
separate requirements for impounding systems, LNG storage tanks, and
transfer systems,

-Materials
§ 193.2103 General, Materials for all components must be-—

{a) Able to maintain their structural integrity under all des:%? load-
ings, including applicable environmental design forces under Subpart B
of this part:

(b) Physically, chemically, and thermally compatible w:thm design
limits with any fluid or other materials with whlch they are in contact;
and

{c) Qualified in accordance with the applicable reqiirements of this
subpart.
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§ 193.2105 Extreme temperatuzes' normal operatmns Each oper-
ator shali—

(a) Determine the range of temperatures to which cemponents will be
subjected during normal operations, including required testing, mltral
startup, cooldown operations, and shutdown conditions; and - -

(b) Use component materials that meet the design standards of thls
part for strength, ductility, and other properties throughout the entire
range of temperatures to which the component will be subjected in nor-
mal operations. . .

§ 193.2107 Extreme temperatures, emergency conditions. (a)
Each operator shall determine the effects on components not normally
exposed to extreme cold (including a component’s foundation or sup-

port system) of contact by LNG or cold refrigerant. that could result
from error, a spill, or other emergency determined as required by this
part.

(b) Each operator shall determine the effects on components (mclud
ing their foundations or support systems) of the extreme heat which
could result from an LNG or other hazardous fluid fire.

(¢) Where the exposure determined under paragraph (a) or (b} of
this section could resull in a failure that would worsen the emergency,
the component or 1ts foundation or support system as approprlate,
must he:

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

(2) Protected by lnsulétlon or other means that will delay failure due
to extreme temperature in order to aliow adequate time to take emer-
gency responses.

(d} If a material that has low resistance to flame temperatures is used
in any component containing a hazardous fluid, the material must be
protected so that any heat resulting from a eontroilable emergency does
not cause the release of fluid that would result in an uncontrollable
emergency,

§ 193.2109 Insulation. During normal operations, insulation materi-
als must—

(a) Maintain insulating values;
(b) Withstand therma! and mechanical design loads; and

(c) Be covered with a material that is noncombustible in the installed
state, is not subject to detrimental ultraviolet decay, and that can with-
stand the forces of wind according to ANSI A58,1 and anticipated load-
ing which could cceur in a controllable emergency.

§ 193.2111 Cold boxes. All cold hoxes must be made of noncombus-
tible material and the insulation must he made of materials which are
noncombustible in the installed condition.

§ 193.2113 Piping. (a) Piping made of cast iron, malleable iron, or
ductile iron may not be used to carry any cryogenic or hazardous fluids.
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{b) Piping materials 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 accordance with ANSI B 31.3 to comply w;th §
193 2103 (b).

§ 193.2116 Concrete subject to cryogenlc temparatures.
Concrete intended for normal use at cryogenic temperatures or for use
under § 198.2107 (¢) (1) may not be used unless—

(a) Materials, measurements, mixing, placing, prestressing, and post-
stressing of concrete meets gonerally accepted engineering practices;

(b} Metallic reinforcing, prestressing wire, structural and nonstruc-
tural members used in concrete are acceptable in the installed condition
for the temperature and stress levels encountered at design loading con-
ditions; and

(c) Tests for the compressive strength, the cosfficient of contraction,
an acceptable thermal gradient, and, if applicable, acceptable surface
loading to prevent detrimental spallmg are performed on the concrete at
the lowest temperature for which the concrete is designed or similar test
data on these propertles are available.

§ 193 2117 Combustible materials. Combustlb]e matenals are not
permitted for the construction of buildings, plant equipment, and the
foundations and supports of buildings and plant equipment in areas
where ignition of the material would worsen an emergency. However,
limited combustible materials may be used when the use of noncombus-
tible materials is impractical.

§ 193.2119 Records Each operator shall keep a record of all mater;als )
for components, buildings, foundations, and support systems, as neces-
sary to verify that material properties meet the requiréements of this
part. r}‘hese records must be maintained for the llfe of the itrem con-
cerne . . L

.Design of Components and Buildings

§ 193.2121 General, Components, including their foundations and
support systems, must be designed, fabricated, and installed to with-
stand, without loss of functional or structural integrity, predictable
loadmgs not including environmental design forces under Subpart Bof
this part unless applicable under that subpart.

§193.2123 Valves. (a) Each valve, including control valves and relief
valves, must be designed, manufactured, and tested to comply with
ANSI B31.3 or ANSI B31.5 or ANSI B 31.8 or AP1 Standard 6D, if de-
sign conditions fall within their scope.

{b) Extended bonnet valves must be used for servnce temperatures
below —45.6° C (—50°F).

(c) Valves used for cryogenic liquid service must be designed to oper-
ate in the position in which they are installed.

{d) Powered local and remote operation must be provided for valves
intended for use during a controllable emergency that would be difficult
or excessively time consuming to operate manually during such an emer-
gency.
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" () Valves must be designed and installed so that an excessive load on
‘the piping system does not render the valve moperable

§ 193.2125 Automatie shutoff valves Each automatic shutoff valve
or _ca_mbmatlon of valves must—

- (a) Have a fail-safe .c'lesign;

{b) Operate to stop fluid flow which would endanger the operatlonal
integrity of plant equlpment and ‘

‘(¢ Close at a rate to avoid fluid hammer which would endanger the
operatlng integrity of a component,

'§ 193.2127 Piping. {a) Piping must be desngned manufactured and
tested to comply with ANSI B 31.3.

(b} All cryogenic and hazardous fluid piping must have connections
to famhtate blowdown and purge as required by this part.

{c) Tach cryogenic or hazardous fluid piping system that is above-
ground must be identified by color coding, painting, or ]abelmg

(d) Seamless pipe or pipe with a longltudlnal joint effiently of 1. 0
determined in accordance with ANSI B31.3 or pipe with a design pres-
sure less than two-thirds of the mill-proof test pressure or subsequent
shop or field hydrostatic test pressure must be used for process and
transfer piping handling eryogenic or other hazrdous ﬂunds w1th a ser-
vice temperature below —22° P (—30°C). :

(e) For longitudinal or spiral weld piping handling LNG or cryogenlc
ﬂuxds the heat affected zone must comply with § 323 2.2 of ANSIB31.3.

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

§ 193.2129 Piping attachments and supports, Piping attachments
and supports for LNG or refrigerant piping must be designed to prevent
excesstve heat transfer which can result in either unintentional restraint
of p}pmg caused by ice formatlons or the embnttlement of supportmg
steel, -

§ 193_.2131 Building design. (a) Each building or structural enclo-
_sure in which potentially hazardous quantities of flammable materials
are handled must be designed and constructed to minimize fire hazards.

(b) Buildings or structural enclosures in which hazardous or eryo-
genic fluids are handled shali be of light-weight, noncombustible con-
struction with nenload-bearings walls.

{(¢) If rooms containing such fluids are located within or attached to
buildings in which such fluids are not handled, i.e., control rooms, shops,
etc., the common walls shall be limited to not more than two in number,
shaH be designed to withstand a static pressure of at least 4800 Pa (100
psf}. have no doors or other communicating openings, and shall have a
fire resistance rating of at least 1 hour.

‘§ 193.2133 Buildings; ventilation, (a) Each building in which poten-
tially hazardous quantities of flammable fluids are handled must be ven-
tilated to minimize the possibility, during normal operation, of hazard-
ous accumulation of a flammable gas and air mixture, hazardous
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products of combustion, and other hazardoeus vapors in enclosed process
areas by one of the following means: N

(1) A continuously operating mechancial ventilation system: :

(2) A combination gravity ventilation system and normally off
mechanieal ventilation system which is activated by suitable flammable
gas detectors at a concentration not exceeding 26 percent of the lower
flammable limit of the gas;

{3) A dugl rate mechanical ventilation system with the high rate acti-
vated by suitable flammable gas detectors at, a concentration not, ex-
ceeding 25 percent of the lower flammable limit of the gas; or

(4) A gravity ventilation systém composed of a combination of wall
openings, roof ventilators, and, if there are basements or depressed floor
levels, a supplemental mechanical ventilation system. ‘

(b) The ventilation rate must be at Ieast 1 cubic foot per minute of air
per square foot of floor area. If vapors heavier than air can be present,
the ventilation must be proportioned, according to the area of each level,

. § 193.2135 Expansion or contraction, Each operator shall consider
the amount of contraction and expansion of each component during op-
erating and environmental thermal ¢ycling and shall—

.{a) Provide components that operate without detrimental stress or
restriction of movement, within each component and between compo-
nents, caused by contraction and expansion; and

{b) Prevent ice buildup from detrimentally restricting the movement
of components caused by contraction and expansion. :

§ 193.2137 F'rost heave. (a) Each operator shall—

(1) Determine which components and their foundations could be en-
dangered by frost heave from ambient temperatures or operating tem-
peratures of the component; and . G

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

.. {b) For each component and foundation determined under paragraph
{a) of this section, instrumentation must be installed to warn of poten-
tial structural impairment due to frost heave, unless the operator in-
eludes in the maintenance procedures required by this part, a method
and schedule of inspection that will detect changes in the elevation,

§ 193.2139 Ice and snow. (a) Compbhents must be deéi'gﬂed to sup-
port the weight of ice and snow which could normally collect or form on
them, ' ' :

{b) Each oporator shall provide protection for components from fall-
ing ice or snow which may accumulate on structures, TR

{(¢) Valves and moving compenents must not become inoperative due
to ice formation on the component. - : :

§ 193.2141 Electrical systems. (a} Each operator shall select and in-
stall elecirical equipment and wiring for components in accordance with
NFPA-70 and, where applicable Section 7-62 of NFPA-59A,
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{b) Electrical grounding and bonding must be in accordance with
Section 7-7.1.1 of NFPA.59A.

(c) Protective measures for stray or impressed currents must he pro-
vided in accordance with Section 7-7.3 of NFPA-59A.

‘§ 193.2143 L1ghtnmg Each operator shall install proper grounds as
necessary to minimize the hazard to plant personnel and components,
including all electrical circuits, as a result of lightning.

§ 193.2145 Boilers and pressure vesséls, Boilers must be designed
and fabricated in accordance with Section I or Section IV of the ASME
Boiler and Pressure Vessel Code. Other pressure vessels subject to that
Code must be designed and fabncated in accordance with Division 1 or
Division 2 of Section VIII,

§ 193.2147 Combustion engines and turbmes Combustion engmes
and gas turbines must be installed in accordance with NFPA-37. .

Impoundment Design and Capacity

§ 193.2149 Impoundment required. {(a} An impounding system
must be provided for storage tanks to contain a potential spill of LNG or
other hazardous liquid.

(b) Grading or drainage or an impounding system must be provided
to ensure that accidental spills or leaks from the following components
and areas do not endanger components or adjommg property or enter
navigable waterways:

(1) Liquefaction and other process equipment;

(2) Vaporizers;

(3) Transfer systems;

{4) Parking areas for tank cars or tank trucks; and

*{5) ‘Areas for loading, unloading, or storing portable containers and
dewar vessels.

“{¢) Impounding systems for LNG must be designed and constructed
in accordance with this subpart, Impounding systems intended for con-
tainment of hazardous liquids other than T.NG must meet the require-
ments of NFPA-30.

§ 193.2151 General design characteristics. (a) An impounding 3ys-
tem must have a configuration or design whlch to the maximum extent
possible, will prevent liquid from escaping unpoundment by leakage,
splash from collapse of a structure or part thereof, momentum and low
surfac.e friction, foaming, failure of pressurized piping, and accidental
pumping.

(b) The basic form of an impounding system may be excavation, a
natural geological formation, manufactured diking, such as berms or
wa]Is, or any combination thereof.

§ 193.2153 Classes of impounding systems, (a) for the purpose of
this part, impounding systems are classified as follows:
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Class 1. A system which surrounds the component served with the
inner surface of the dike constructed against or within 24 inches of the
component gerved.

Class 2. A system which surrounds the component or area served with
tlfl_e l?il&:e located a distance away from the component or at the periphery
of the area.

__Cid,és 3. A system which conducts a spill by dikes and floors to a re-
mote (iimpoun ing space which does not surround the component or area
gerved.

(b} In the case of an impouhding system consisting of a combination
of classes, requirements of this part regarding a single class apply ac-
cording to the percentage of impoundment provided by each class.

§ 193.2155 Structural requirements, {a} Subject to paragraph (b)
of this section, the structural parts of an impounding system must be
designed and constructed to prevent impairment of the system’s per-
formance reliability and structural integrity as a result of the following:

(1) The imposed loading from—
(i) Full hydrostatic head of impounded LNG;

(ii) Hydrodynamic action, including the effect of any material in-
jected into the system for spill control;

(iii) The impingement of the trajectory of an LNG jet discharged at
any predictable angle; and - :

(iv) Anticipated hydraulic forces from a credible opening in the com-
ponent or item served, assuming that the discharge pressure equals de-
sign pressure. _ :

(2) The erosive action from a spill, including jetting of spilling LNG,
and any other anticipated erosive action including surface water runoff,
ice formation, dislngement of ice fortnation, and snow removal.

(3) The effect of the temperature, any thermal gradient, and any
other anticipated degradation resulting from sudden or localized con-
tact with LNG.

{4} Exposure to fire from impounded LNG or fr'om sources other than
impounded LLNG. : :

(5) If applicable, the potential impact and leading on the dike due
’ : _ :

. ({li)' Co]]apée of the component or item served or adjacent co:ﬁponents;
an ' : B

- (it} If the LNG facility adjoins the right-of-way of any highway or
railroad, eollision by or explosion of a {rain, tank car, or tank truck that
could reasonably be expected to cause the most severe loading.

(b) For spills from NG storage tanks with Class 2 or 3 impounding
systems, imposed loading and surging flow characteristics must be based

on a credible release of the tank contents,

(¢) If an LNG storage tank is located within a horizontal distance of
6,100 m, (20,000 ft.) from the nearest point of the nearest runway serv-
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ing large aircraft as defined in 14 CFR Part 1.1 a Class 1 impounding
system must be used which is designed to withstand collision by, or ex-
plogion of, the heaviest airceraft which can take off or land at the airport.

© § 198.2157 Coatings and coverings, Insulation, sealants, or other
coatings and coverings which are part of an impounding system—'

(a) Must be noncombustible in an installed condition when exposed
to an LNG fire resulting from a spill that covers the ﬂoor of the im-
pounding space: :

(b) Must withstand exposure to fxre from sources determmed ag re-
quired by this part, other than impounded LNG, for a period of time
until fire protective or fire extinguishing action is taken; and

{c) When used for the purpose of maintaining the functional mtegnty
of an impounding system, must be capable of wnthstandmg sudden ex-
posure to LING without loss of such integrity. ;

§ 193,2159 Floors. Floors of Class 2 and Class 3 1mpound1ng systems
must, to the extent feasible—

{a) Slope away from the component or item Jmpounded and o a
sump basin mstalfed under § 143. 2171;

(b) Slope away from the nearest adjacent component

(¢} Drain surface waters from the floor at rates based on a storm of 10-
year frequency and I-hour duration and other natural water scurces;
and

(d) Be deslgned to mlmmlze the wetted ﬂoor area.

§ 193.2161 Dikes, general. (a) Penetrations in dikes to accommodate
pipmg or any other purpose are prohibited... . ... i v o

{b)" An outer wall of a component served by an 1mpoundmg ‘system
may not be used as a dike except for a conerete wall designed to comply
with -the requlrements of § 193 2155 (o) OF eqmvalent desugn 1mpact
loading, - . i e el

§ 193.2163 Vapor berrlers If vapor barriers are mstalled in meetmg
-thé requirements of § 193.2059, they must be demgned and construoted
to detain LNG vapor.

+'§ 193.2165 Dike'dimensions, In addition:to dike dimensions needed
to comply with other requirements of this subpart, to minimize the pos-
sibility that a trajectory of accidentally diseharged liquid, would pass
over the top of a dike, the horizontal distance from the inner wall of the
component or vessel served to the closest inside edge of the top of the
dike must at least equal the vertical distance from the maximum liguid
level in the component or vessel to the inside edge of the top of the dike,

§ 193, 2167 Covered systoms. (a) A covered nnpoundmg system is
.Prohrblted unless it is—- - - . .

(1) Sealed from the atmosphere and filied with an iftert gas; or.

(2} Permanently mterconnected Wlth the vapor. space of the compo-
nentserved s T LOUTS LGNNI
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{b) Flammable nonmetalilc membranous covermg is prohlblted ina
covered system. .

(c) For systems to which paragraph (a) (1) of this section epphes,
instrumentation and controls must be provided to—

{1} Maintain pressures at a safe level; and _
(2} Monitor gas concentrations in accordance with § 193.2169.

(d) Dikes must have adequate structural strength to assure that they
can withstand impact from a collapsed cover and all anticipated condi-
tions which could cause a failure of the impounding space cover.

§:193.2169 Gas leak detection, Appropriate areas within an im-
pounding system where cotlection or passage of LNG or LNG vapor
could be expected must be equipped with sensing and.warning devices to
monitor continously for the presence of LNG or LNG vapor and to warn
before LNG gas concentration levels exceed 25 percent of the, lower
flammable limit, .

§ 193.2171 Sump hasins, Except for Ciass 1 1mpouncimg systems,
sump basin must be located in each impounding system for collection of
water. . ' .

§ 193.2173 Water removal. (a) Except for Class 1 syetems, im-
pounding systems must have sump pumps and piping runnlng over the
dike to remove water collecting in the sump basin.

{b) The water removal system must have adequate cepeoity to re-
move water at rates which equal the maximum predictable collection
rate from a storm of 10-year frequency aud 1-hour durat:on and other
naturai causes, .. . - :

(c) Sump pumps for water removal must—

(1} Be operated as necessary to keep the lmpoundmg space as dry as
practical; and

(2) If sump pumps are’ desagned for automatle operatron, have
reduntant automatic shutdown controls to, prevent operatlon when
LNG 13 present.

§ 193 2176 Shared impoundmant, When an’ 1mpoundmg ‘system
serves more than one LNG storage tank, a means must be provided to
prevent low temperature or frre resuIt:ng from leakage from any one of
the storage tanks served causing any other storage tank to leak. The
means must hot result in-a vapor dispersion dxstance whlch exceeds the
exclusion zone required by § 193.2059, :

§ 193.2179 Impoundment capaeity; general. In addition to capaci-
ties otherwise required by'this subpart, an impounding system must
have sufficient volumetric capacity to provide for—

- (a) Displacement by the component tank ear, tank truck, container,
or dewar vessal served; and

(b) Where apphceble, dlsplacement whlch could oceur when a higher
density substance than the liquid to be impounded enters the system,
considering ail relevant means of assuring capacity.
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§193,2181 Impoundment capacity, LNG storage tanks. (a) Except
as provided in paragraph (b} of this section, each impounding system
serving an LNG storage tank must have a minimum volumetric liquid
impoundment capacity as foﬂows

- System capacity
Number of Class or type in

tanks in system of syatem porcent of LNG

: tank’s maximum

liguid capacity

1 ) Class 1 .enisiisensnsniriens 110 percent.
Classes 2 and 3 160 percent.
More than 1 Classes 2 and 3 100 percent of all tanks

or 150 percent of larg-
est tank, whichever is
greater

{b) For purposes of this section, a covered 1mpoundmg systern serving
a single LNG storage tank may have a capacity of 110 percent of the
LNG tank’s. maximum liquid capacity if it is covered by a roof that is
separate and independent from the LNG storage tank.

§ 193.2183 Impoundment capacity; equipment and transfer sys-
tems. If an impounding system gerves a component under §
193.2149(b) (1)-(3), it must have a minimum volumetric liguid im-
poundment capacity equal to the sum of—

{a) One-hundred percent of the volume of liquid that could be con-
tained in the component and, where applicable, tank car or tank truck
served; and

(b) The maximum volume of liquid which could discharge into the
impounding space from any single failure of equipment or piping during
the time period necessary for spilt detection, instrument response, and
zig%uer%c;d shutdown by the automatic shutdown system under §

24

§ 193.2185 Impoundment capacity; Darkmg areas, pbrtabla con-
tainers., Each impounding system servmg an area listed under §
193.2149(b} (4) or (5) must have a minimum volumetric liquid im-
poundment capacity which complies with the requirements of §
193.2181, assuming each tank car, tank truck portabfe container, or
dewar vessel to be a storage tank. . .

LNG Storage Tanks

§ 193.2187 General. (a) LNG storage tanks must comply. with the
requirements of this subpart and the other applicable requiremens of
this part.

(b) A ﬂammabie nonmetallic membrane lmer may not be used as an
inner container in a storage tank. :

§ 193.2189 Loading forces. Each part of an LNG storage tank must
be designed to withstand without loss of functional or structural integ-.
rity any predictable combination of forces which would result i in the
h:ghest stress to the part, 1ncludmg the following:

(a) Internal desngn pressure determined under § 193, 2197
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- (b} External design pressure determmed under § 193.2199.
(e) Wetght of the structure.

{d) Weight of liquid to be stored, except that in no case will the den-
sity assumed be less than 29.3 pounds per cubic foot (470 kllograms per
cubic meter),

{e) Loads due to testing required by § 193,2327.

{f) Nonuniform reaction forces on the foundation due to predictable
settling and other movement.

{g) Superimposed forces from piping, stairways, and other connected
appurtenances. '

{h} Predictable snow and ice lugds.

(i} The loading of internal insulation on the inner container and outer
shell due to compaction and movement of the container and shell over
the design life of the insulation.

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

(k) In the case ofa positive pressure purge, the forces due 1o the maxi-
mum positive pressure of the purge gas.

§ 193.2191 Stratification, LNG storage tanks with a capacity of 5,000
barrels or more must be equipped with means to mitigate a potential for
rollover and overpressure such as:

{a) Selective filling at the top and bottom of the fank;
(b) Circulating liquid from the bottom to the top of the same {ank; or

(¢) Transferring liguid selectively from the bottom of the tank to the
bottom or top of any adjacent storage tank.

§ 193.2193 Movement and stress. {a) Each operator shall determine
for normal operations of each LNG storage tank—

(1) The amount and pattern of predictable movement of components.
Including transfer piping, and the foundation, which could result from
thermal cycling, loading forces, and ambient air changes; and

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

{b} Storage tanks must be designed to provide adequate allowance for
stress due to movement determined under paragraph (a) of this sectlon,
including provisions that— - . .

(1} Backfill does not cause excessive stresses on the tank structure_'
due to expansnon of the storage tank during warmup; o

(2) Insulation does not settle to a damaging degree or unsafe COlldl-
tion during thermal cycling; and :

(3) Expansion bends and other expansion or contractlon devices are
adequate to prevent excessive stress on tank penetratlons, especiaily
during cooldown from ambient temperatures.
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§ 193.2195 Penetrations, (a) All penetrations in an LNG storage
Smk must be designed in accordance with API 620, including Appendix

(b) The loadings on all penetrations must be determined by an analy-
sis of all contrlbutmg forees, including those from tank thermal move-
ments, connecting piping thermal movements, hydraulic forees, applica-
ble wind and earthquake forces, and the forces resulting from settlement
or movement of the tank foundation or pipe supports.

{c} All penetrations in an LNG storage tank below the design liguid
level must be fitted with an internal shutoff valve which is designed and
inatalled so that any failure of the nozzle penetrating the tank wxll be
outside the tank, .

(d) The requirements of paragraphs (a) and (¢) of this sectrion do
not apply to shop fabricated tanks of 70,000 gallons or less capacity. All
penetrations in such tanks must be des:gned and installed in accordance
with the applicabie provisions of Section VIII, Division I of the ASME
Boiler and Pressure Vessel Code. :

§ 193.2197 Internal design pressure, {(a) Each operator shail estab-
lish the internal design pressure at the top of each LNG storage tank,
including a suitable margin above the maximum a!lowable working pres-
sure.

{b) The internal des:gn pressure of a storage tank may not be lower
than the highest pressure in the vapor space resulting from each of the
following events or combination thereof that prediciably might occur,
giving consideration to vapor handling equipment, relief devices in ac-
cordance with § 193.2429, and any other mitigating measures: ‘

(1) Filling the tank with LNG including effects of increased vaporiza-
tion rate due to superheat and sensible heat of the added liquid;

(2) Rollover.

(8) Fall in barometric pressure, using the worst combination of
amount of fall and rate of fall which might predictably occur:

(4) Loss of effective insulation that may result from an adjacent fire,
leak of liquid into the intertank space, or other predictable acc1dent and 3

(5) Flash vaponzatmn resulting from pump recirculation,

'§ 193.2199 External design pressure. (a) Each operator shail estah
lish the external design pressure at the top of each LNG storage tank,
including a suitable margin below the minimum allowable workmg pres-
sure, : . . .

(b} The external desngn pressure may not be higher than the Iowest
vapor pressure in the vapor space resulting from each of the following
events or combinations thereof that predictably mj ight oceur, giving con- |
sideration to gas makeup systems, vacuum relief devices in accordance
with § 193.2429, and any other mitigating measures.

{1} Withdrawing liquid from the tank;
(2) Withdrawing gas from the tank;

(35 Adding subceoled LNG to the tank; and
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(4) Rise in barometric pressure, -based on the worst combination of
amount of rise and rate of rise which predictably might occur.

- §193.2201 Internal femperature. The liquid container of each LNG
storage tank and all tank paris used in contact with LNG or its cold
vapor shall be designed for the lowest butk liquid temperature whlch can
be attained in the LNG storage tank. .

§ 193.3203 Foundation. (a) Each NG storage tank must have a sta-
ble foundation demgned in accordance with generally accepted struc-
tural engineering practlces

(b) Each foundation must support design loadmg forces wtthout det-
rlmental settling that could impair the structural integrity of the tank.

§ 193.2206 Frost heave, If the protection provided for LNG storage
tank foundations from frost heave under § 193.2137 (a) includes heatmg
the foundation area—

(a) An mstrumentatlon and alarm system must be pr0v1ded to warn
of malfunction of the heating system; and

“(b) A means to correct the malfunction must be provided.

§ 193.2207 Insulation, (a) Tnsulation o the outside of the outer shell
of an' LNG storage tank may not be used to maintain stored LNG at an
operatmg temperature during normal operation.

* (b) ‘Insulation between an mner contamer and the outer shell of an
LNG storage tank must-- S

(1) Be compatxble thh the contamed hquld and 1ts vapor. S
. (), In its installed condition, be. noncombustlble,'and AL

(3) Not slgmﬁcantly lose insulating properties by melting, settimg, or
other means due to a fire resulting from a spill that covers the ﬂoor of
the impounding space around the tank. .

§ 193.2209 Instrumentation for LNG storage tanks. (a) LNG stor-
;age tank having a capacity over 70,000 galions must be equipped with a
‘sufficient number of sensing devlces and personnel warning devices, as
prescrlbed which operate continuously while the tank is in operation to
assure that each'of the folowing conditions is not a potentlal hazard to
the structural 1ntegrlty or safety of the tank:

i 'Condition' ) ) e " Tustramentatlon

':(!1) Ariouni of liquid in the fank, Reéundant liquld lavel gages and recordera w1th
high level alarms; and a minimum of one °
independent high leval slarm.

(2) Vapor pressure mthm the tank., ‘Redundnnt ‘gages and recorders w:th hlgh and
‘low pressure alarms. :
(3) Tempamtures at representatwe . '.Temperature md|cating &nd xecordmg devlc-es
. reritical polnts In the foundation. .. . with alarm,

) Temp-mture of contained liquid . 'Eampamtura recordere

.....

at various vertical Intervals.

(6) Abnormal temiperatiité in ‘tank Thermocouples located at representative cnt:cal
structure. points with recorders. '
(6) Excessive relative movement of  Linear and rotational movement indicators

" jnner container and outer shell. : located between inner contamer a.nd uuter
Lo R : ' - shell with recorders. ; ;
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{b) LLNG storage tanks with a capacity of 70,000 gallons or less must
he equipped with the following:

~(1) LNG liquid {rycocks, when attended during the filling operatton
(2) Pressure gages and recorders with high pressure alarm. .
(3) Differential pressure liquid level gage.

{c) Each storage tank must be designed as appropriate to piovide for
compliance with the inspection requirements of this part.

§ 193.2211 Metal storage tanks. (a) Metal storage tanks wnth mter-
nal demgn pressures of not more than 15 psig must be designed and ¢on-
structed in accordance with API Standard 620 and, where apphcable,
Appendix Q of that standard.

(b) Metal storage tanks with internal design pressures ahove 15 psig
must be designed in accordance with the applicable division of Section
VIII of the ASME Boiler and Pressure Vessel Code,

§ 193.2213 Conerete storage tanks. Concrete storage tanks must be
designed and constructed in accordance with Section 4-3 of NFPA-59A.

§ 193.2215 Thermal barriers, Thermal barriers must be provided be-
tween piping and an outer shell from being exposed during normal oper-
ation to temperatures lower than its design temperature.

§ 193.2217 Support system. (a) Saddles and legs must b_e designed in
accordance with generally accepted structural engineering practices,
taking into account loads during transportatlon, erection loads, and
thermal loads. :

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

(c) For astorage tank with an inner container, support systems must
be designed to— ‘

(1) Minimize thermal stresses 1mparted to the inner contalner and
outer she]l from expansion and contraction; and

2) Sustam the maximum applicable loading from shlppmg and oper-
ating conditions.

(d) LNG storage tanks with an air space beneath the tank hottom or
its foundation must be designed to withstand without loss of functional
or structural integrity, the forces caused by the ignition of a combustible
vapor cloud in this space.

§ 193.2219 Internal piping. Piping connected fo an inner container
that is located in the space between the inner container and outer shell
must be designed for not less than the pressure rating of the -inner
container. The piping must contain expansion loops where necessary to
protect against thermal and other secondary stresses created by opera-
tion of the tank. Bellows may not be used within the space between the
inner container and outer shell.

§ 198.2221 Marking. (a) Each operator shall install and maintain a
name plate in an aceessible place on each storage tank and mark it in
Regiater, December, 1982, No. 324




PUBLIC SERVICE COMMISSION 321
© PSC138

accordance with the applicable code or standard incorperated hy refer~
ence in §§ 193.2211 or 193.2213.

(b) Each penetration in a storage tank must he marked indicating the
function of the penetration.

. (¢} Marking required by this section must not be obscured by frost-
ing.

Design of Transfer Systems

§ 193.2223 General. (a) Transfer systems must comply with the re-
quirements of this subpart and other applicable requirements of this
part.

(b} The design of transfer systems must provide for stress due to the
frequency of thermal cycling and intermittent use to which the transfer
system may be subjected.

(¢} Slip type expansion joints are prohibited and packing-type joints
may hot be used in transfer systems for LNG or flammable refrigerants,

(d) A suitable means must he provided to precool the piping in a man-
ner that prevents excessive stress prior to normal transfer of cold fluids.

(e} Stresses due to thermal and hydraulic shack in the piping system
must be determined and accommodated by design to avoid damage to
piping,

§ 193.2227 Backflow, (a) Each transfer system must operate with a
means to—

(1) Prevent backﬂow of liquid from a recelvmg container, tank car, or
tank truck from causing a hazardous condition; and

(2) Maintain one-way flow where necessary for the integrity or safe
operation of the LNG facility.

{b) The means provided under paragraph (a) (1) of this section must
be located as close as practical to the point of connection of the transfer
system and the receiving container, tank car, or tank truck.

§ 193.2229 Cargo transfer systems. (a} Each cargo transfer system
must have—

(1) A means of safely depresgurlzmg and venting that system hefore
disconnection;

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

(3) Transfer piping, pumps, and compressers located or protected by
suitable barriers so that they are safe from damage by tank car or tank
truck movements;

(4) A signal light at each control location or remotely located pumps
or compressors used for transfer which indicates whether the pump or
compressor is off or in operation; and

{5) A means of communication between loading or unloading areas
and other areas in whrch personuel are associated with the transfer oper-
ations.
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{b) Hoses and arms for cargo transfer systems must be designed as
follows-—

(1) The design must accommodate operating pressures and tempera-
tures encountered during the transfers;

(2) Hoses must have a bursting pressure of not less than five times the
operating pressure.

(3) Arms must meet the requirements of ANST B31 3.

(4) Adequate support must be provided, takmg into account ice for-
matlon

5) Couplmgs must be designed for the frequency of any coupling or
uncouphng

§ 193,2231 Cargo transfer area. The transfer area'of a cargo transfer
system must be designed—

.. {a) To accommodate tank cars and tank trucks without excessive ma-
neuvering; and .

{b) To permit tank trucks to enter or exit the transfer area without
backing. .

§ 193.2233 Shutoff valves {a} Shutoff valves on a transfer systems
must be located—

(1) On each liquid supply line, or common line to multiple supply
lines, to a storage tank, or to a cargo transfer system;

{2} On each vapor or liquid return lme from multlple return lmes,
used in'a cargo transfer system;

(3) At the connection of a transfer system wnth a plpelme sub]ect o
Part 192 of this chapter; and

(4) To provxde for proper operatton and mamtenance of each transfer
system : :

(b) Transfer system shutoff valves that are designated for. operatlon
in the emergency procedures must be manually operable at the valve
and power operable at the valve and at a remote location at least 50 feet
from the valve,

Subpart D—Construction

§ 193.2301 Seope. This subpart prescribes requlrements for the con-
struction or.installation of components,

1$193.2303 Construction aceeptance. No person may place in service
any component until it passes all applicable inspections and tests pre-
scribed: by this subpart. .

§ 193.2204 Corrosion control overview. (a) ‘Subject to paragraph
(b) of this section, components may not be canstructed, repaired, re-
placed, or mgmflcant]y altered until a.person. qual:ﬁed under §
193.2707 {¢) reviews the applicable design drawings and materials speci-
fications from a corrosion control, viewpoint and determines that the
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materials involved will not impair the safety or reliability of the compo-
nent or any associated components.

{b) The repair, replacement, or significant alteration of components
must he reviewed only if the action to be taken—

{1) Involves a change in the original materials specified;
(2) Is due to a failure caused by corrosion or

(3) Is occasioned by 1nspectlon revealing a significant detenoratmn of
the component due to corrosion.

§ 193.2306 Procedures, (a) In performing construction, installation,
inspection, or testing, an operator must follow written specifications,
procedures, and drawings, as appropriate, that are consistent with this
part, taking into account relevant mechanical, chemical, and thermal
pr(l:pe&'ttes, component functions, and envnronmentai effects that are in-
volve :

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

§ 193. 2307 Inspection. {a} All construction, installation, and tesflﬁg
activities must be inspected as frequently as necessary in accordance
with a written plan to assure that—

(1) Activities are in compliance with all appllcable reqmrements of
this subpart; and

{2) Components comply with the apphcable material, deSIgn,
fabrication, installation, and construction requirements of this part.:

‘(b) In addition to the requirements of paragraph (a) of this section,
the construction of concrete storage tanks must be inspected in accord-
ance with ACI-311-75.

(¢) Fach operator shall have a quality assurance inspection program
to verify that components comply with their design specifications and
dra\vmgs, including any field design changes, before they are placed in
service, e

§ 193.2309 Inspection and testing methods Except as 0therw1se pro-
vided by this subpart, each operator shall determine, commensurate
with the hazard that would result from failure of the component con-
cerned, the scope and naturé of——

(a) Inspections and tests required by this subpart; and
(b} Inspection and testing procedures required by § 193.2305. -

§ 193.2311 Cleanup. After construction or installation, as the case
may be, all components must be cleaned to remove all detrimental con-
taminents which could cause a hazard during operation, including .the
following:

{a) All fiux residues used in brazing or soldering must be removed
from the joints and the base metal to prevent corrosive solutlons from
being formed.
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- (b) All solvent type cleaners must be tested to ensure that they will
not damage equipment integrity or reliability.

{c} Incompatible chemicals must be removed.

{d) All contaminants must be captured and disposed of in a manner
that does not reduce the effectiveness of corrosion protection and moni-
toring provided as required by this part.

§ 193.2313 Pipe welding, {(a} Each operator shall provide the follow-
ing for welding on pressurized piping for LNG and other hazardous
fluids: )

' '(1). Welding procedures and welders qualified in accordance with Sec-
tion IX of the ASME Boiler and Pressure Vessel Code or API 1104, as
applicable;

(2) When welding materials that are qualified By impact testing,
welding procedures selected to minimize degradation of low tempera-
ture properties of the pipe material; and

3) When welding attachments to pipe, procedures and techniques

selected to minimize the danger of burn-throughs and stress intensifica-
tion,

(b) Oxygen fuel .gas welding is not permitted on flammable fluid pip-
ing with a service temperature below —20°C (—22°F).

(c) Marking materials for identifying welds on pipe must be compati-
ble with the basic pipe material.

(d) Surfaces of components that are less than 6.36 mm (0.25 in.)
thick may not be field die stamped.

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

§ 193.2315 Piping connections, (a) Piping more than 2 inches nomi-
nal diameter must be joined by welding, except thai— -

“7(1) Threaded or flanged connections may be used where necessary for
special conneétions, including connections for material transitions, in-
strument connections, testing, and maintenance;

~ (2) Copper piping in nonflammable service may be joined by silver
brazing;and -~ _

(3) Material transitions may be made by any joining technique
proven reliable under § 193.2305 (b).

{b) If socket fittings are used, a clearance of 1.6 to 3.2 mm (0.063 to
0.126 in.) between the pipe end and the bottom of the socket recess must
be provided and appropriate measurement reference marks made on the
piping for the purpose of inspection.

{¢) ‘Threaded joints must be—
(1) F'ree of stress from external loading; and

~ (2) Seal welded, or sealed by other means which have been tested and
proven reliable.
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B {d) Compressmn type couplings must meet the requxrements of ANSI
31.3 .

(e) Care shall be taken to ensure the tightness of all bolted connee-
tions. Spring washers or other such devices designed to compensate for
the contraction and expansion of holted connections during operatmg
cycles shall be used where required.

p (f) The selection of gasket material shall include the consideration of
ire.

§ 193.2317 Retesting. After testing required by this subpart is com-
pleted on a component to contain a hazardous fluid, the component
must be retested whenever—

{a} Penetration welding other than tie-in welding is performed; or
(b) The structural integrity of the component is disturbed.

§ 193.2319 Strength tests, (a) A strength test must be performed on
each piping system and container to determine whether the component
is capable of performing its design function, taking into account—

(1) The maximum allowable working pressure;

(2) The maximum welght of product which the component may con-
tain or support;

{b) For piping, the test requlred by paragraph (a) of this section must
include a pressure test conducted in accordance with Section 337 of
ANSI B3L.3, except that test pressures must be based on the design
pressure. Carbon and low alloy steel piping must be pressure tested
above their nil ductility transition temperature, .

{c) All shells and internal parts of heat exchangers to which Section
VIIL. Division 1, or Division 2 of the ASME Boiler and Pressure Vessel
Code, applies must be pressure tested, inspected, and stamped in ac-
cordance therewith.

§ 193.2221 Nondestructive tests. {a) The following percentages of
each day's circumferentially welded pipe joints for hazardous fluid pip-
ing, selected at random, must be nondestructively tested over the entire
circuunference to indicate any defects which could adversely affect the
integrity of the weld or pipe: .

Weld type Cyogaric' Other Teat mothod

piping

Butt welds more than 2 100 30 Radicgraphic or

inches in normat . ultrasonie.

atress.
Butt welds 2 inches or 100 39 Radlographic, ultrasonic,

less in nominal stress. liquid penetrate, or

i magnetic particle.

Filled and socket welds. 100 30 Liquid penetrant or mag-

netic particle.

{b) Evaluation of weld tests and repair of defects must be in accord-
ance with the requirements of ANSI B31.3 or API 1104; as applicable.

{¢) Where longitudinally or spiral welded pipe is used in transfer sys-
tems, 100 percent of the seam weld must be examined by radiographic or
ultrasonic inspection.
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{d} The butt welds in metal shells of storage tanks with internal de-
sign pressure of not more than 15 psig must be radiographically tested in
accordance with Section 0.7.6, API 620, Appendix Q, except that for hy-
draulic load bearing shells with curved surfaces that are subject to cryo-
genic temperatures, 100 percent of both longitudinal (or meridional}
and circumferential or (or latitudinal} welds must be radiographically
tested.

(e) The butt welds in metal shells of storage tanks with internal de-
sign pressure above 15 psig must be radiographically fested in accord-
ance with Section IX of the ASME Boiler and Pressure Vessel Code,
except that for hydraulic load bearing shells with curved surfaces that
are subject ot cryogenic temperatures, 100 percent of both longitudinal
(or meridional} and circumferential (or latitudinal) welds must be ra-
diographicaily tested.

§ 193.2323 Leak tests. (a) Each container and piping system must be
initially tested to assure that the component w1ll contain the product for
which it is designed without leakage. -

{b} Shop fabricated containers and all flammable fluid piping must
be leak tested to a minimum of design presure after installation but
before placing it in service.

(¢) For a storage tank with vacuum insulation, the inner container,
outer shell, and all internal piping must be tested for vacuum leaks in
accordance with an appropriate procedure,

§ 193.23268 Testing control systems' Each contrel system must he
tested before being placed in service to assure that it has been mstalled
properly and will funetion as required by this part.

§ 193.2327 Storage tank tests, (a) In addition to other applicable
requirements of this subpart, storage tanks for cryogenic fluids with in-
ternal design pressures of not more than 156 psig must be fested in ac-

cordance with Sections Q8 and QY of APT 620, Appendix Q, as apphca-
ble.

{b) Metal storage tanks for cryogenic ﬂunds with internal design pres-
sures above 15 psig must be tested in accordance with the applicable
division of Section VI of the ASME Boiler and Pressure Vessel Code.

(c) Reference measurements must be made with appropriate precise
instruments to assure that the tank is gas tight and lateral and vertieal
movement of the storage tank does not exceed predetermined demgn
tolerances.

§ 193.2329 Construction records. For the service life of the compo-
nent concerned, each operator shall retain appropriate records of the
following:

(a) Spacifications, procedures, and drawings prepared for compliance
with § 193.2305; and

(b) Results of tests, inspections, and the quahty assurance program
required by this subpart.
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Subpart E—Equipment

§ 193 2401 Scope. This subpart prescribes requirements for the de-
sign, fabrication, and installation of vaporization equipment, liquifac-
tion equipinent, and control systems.

Vaporization Equipment

§ 193.2403 General. Vaporizers must comply with the requirements
of this subpart and the other applicable requirements of this part.

§ 193.2405 Vaporizer design. (a) Vaporizers must be designed and
fabricated in accordance with applicable provisions of Section VIII Di-
vision 1 of the ASME Boiler and Pressure Vessel Code.

(b) Each vaporizer must be désigned for the maximum allowble work-
ing pressure at least equal to the maximum discharge pressure of the
pump or pressurized container system supplying it, whlchever is greater

§ 193.2407 Operational control. {a) Vaporizers must be equipped
with devices which monitor the inlet pressure of the LNG, the outlet
temperature, and the pressure of the vaporized gas, and the inlet pres-
sure of the heating medium fluids. -

(b) Manifolded vaporizers must be equipped with; .

(1) Two inlet valves in series to prevent LNG from entermg an ldle
vaporizer; and

@) A means to remove LNG or gas whlch accurnulates between the
valves

§ 193.2409 Shutoff valves. (a) A shutoff valve must bhe located on
transfer piping supplying LNG to a vaporizer, The shutoff valve must be
located at a sufficient distance from the vaporizer to minimize potential
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
huilding.

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

{c) For vaporizers designed to use a flammable intermediate fluid, a
shutoff valve must be loacted on the inlet and outlet line of the interme-
diate fluid piping system where they will be operable durmg a controlla-
ble emergency involving the vaporizer. .

§ 193.2411 Rehef devices, The capacnty of pressure rehef dewces re-
quired for vaporizers by § 193.2429 is governed by the following:

(a) For heated vaporizers, the capacity must be at least 110 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, ;

(b) For ambient vaporizers, the capacity must be at least 150 percent
of rated natural gas flow capacity without alIowing the pressure to rise
more than 10 percent above the vaporizer’s maximum allowable working
pressure.
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§ 193.2413 Combustion air intakers. (a) Combustion air intakes to
vaporizers must be eguipped with sensmg devices to detect the induc-
tion of a flammable vapor.

(b} If a heated vaporizer or vaporizer heater is located in a building,
the combustion air intake must be located outside the building.

quuefactlon Equipment

§ 193, 2415 General. Liquefaction equipment must comply with the
requirements of this subpart and the other applicable requirements of
this part.

§ 193.2417 Control of incoming gas, A shutoff valve must be located
on piping delivering natural gas to each liquefaction system,

§ 193.2419 Backflow.
Each multiple parallel piping system connected to liguefaction equip-
merzit must have devu:es to prevent backflow from causing a hazardous
condition.

§ 193.2421 Cold boxes. {a) Each cold box in a luiquefaction system
must be equipped with a means of monitoring or detecting, as appropri-
ate, the concentration of natural gas in the insulation space.

(b} If the insulation épace in a cold box is designed to operate with a
gas rich atmosphere, additional natural gas must be mtroduced when
the concentration of gas falls to 30 percent,

(¢) If the insulation space of a cold hox is designed to operate with a
gas free atmosphere, additional air or inert gas, as appropriate, must be
introduced when the concentration of gas is 25 percent of the lower
flammable limit,

§ 1932423 Air in gas. Where incoming gas to liquefaction equipment
contains air, each operator shall provide a means of preventing a flam-
mable mixture from occurring under any operating condition.

Control Systems

§ 193.2427 General. (a) Control systems must comply with the re-
quirements -of this subpart and other applicable requirements of this
part,

{b) Each control system must be capable of performing its design
function under normal eperating conditions.

(¢) Control systems must be demgned and mstalled in a manner to
permit maintenance, including inspection or testing, in accordance with
this part.

(d) Local, remote, and redundant signal lines installed for control
systems that can affect the operation of a component that does not fail
safe must be routed separately or in separate underground conduits in-
stailed in accordance with NFPA-70, .

§ 193.2429 Relief devices, (a) Each component containing a hazard
ous fluid must be equipped with a system of automatic relief devices

which will release the contained fluid at a rate sufficient to prevent pres-
Register, December, 1982, No. 324




PUBLIC SERVICE COMMISSION 329
PSC 135

sures from exceeding 110 percent of the maximum allowable working
pressure, In establishing relief capacity, each operator shall eonsider
trappmg of fluid between valves; the maximum rates of boiloff and ex-
pansion of fluid which may occur durmg normal operation, partlcularly
cooldown; and controllable emergencies.

- (b) A component in which internal vacuum condltlons can oceur must
be equipped with a system of relief devices or other control system to
prevent development in the component of a vacuum that might create a
hazardous condition. Introduction of gas into a componant must not cre-
ate a flammable mixture within the component,

(¢} In addition to the control system reqmred by paragraphs {a) and
{b) of this section—

(1} Each LNG Storage tank must be equipped with rehsf dewces to
assure that design pressure and vacuum relief capacity is available dur-
ing maintenance of the system; and .

~(2) A manual means must be provided to relieve pressure and vacuum
in an emergency. )

(d) Relief devices must be installed in a manner to minimize the pos-
stbihty that release of fluid could— . .

(1) Cause an emergency; or
(2) Worsen a controllable emergency.

{e) The means for adjusting the setpoint pressure of all ad_lustable
relief devices must be sealed. -

(£) Relief devices which are instailed to llrmt minimum or maxlmum
pressure may not he used to handle boiloff and flash gases during nor-
mal operation. .

§ 193.2431 Vents. (a) Hazardous fluids may not be relieved into the
atmosphere of a building or other confined space.

(b) Boiloff vents for hazardous fluids may not draw in air durmg op-
eration, ‘ .

() Venting of natural gas/vapor under operational control which
could produce a hazardous gas atmosphere must be directed to a flare
stack or heat exchanger in order to raise its temperature to achieve posi-
tive buoyancy and safe venting.

§ 193.2433 Sensing devices. Each operator shall determme the ap-
propriate location for and instal] sensing devices as necessary to—

(1) Monitor the operation of components to detect a malfunctioﬁ
which could cause a hazardous condition if pemitted to continue; and -

{2) Detect the presence of fire or combustible gas iri areas determined
in accordance with Section 500-4 of NFPA 70 to hiave & potentlal for the
presence of flammable fluids.

(b) Buildings in which potentially hazardoua quantltles of ﬂammable
fluids are used or handled must be continuously monitored by gas sens-
ing devices set to activate audible and visual alarms in the' building and
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at the control center when the concentration of the .fluid in air is not
more.than 26 percent of the lower flammable ltmlt

8 193 2435 Warnmg devices, Each operator shall mstall warmng de-
vices in the control ceiiter to warn of hazardous conditions detected by
all sensing devices required by this part. Warnmgs must be given both
audibly and visibly and must be designed to gain the attention of per-
sonnel. Warnings must indicate the location and nature of the ex1stmg
or potential hazard. : N T S T

'§193,2437 Pump ani compressox control (a) Each pump and com-
pressor for hazardous fluids miist be equipped with——

*(1) A control system ‘operable locally and remotely, to shut down the
pump or COMpressor in a control]able emergency; : .

@A signal ilght at the pumyp or €OMpressor and the remote control
location which indicates whether the pump or compressor fsin operatlon
or off; ‘ .

~4(3) ‘Adequate valving to ensure that the pump or compressor can be
isolated for maintenance; and

“{4)"'A chéck valve on‘each discharge llne where pumps or compressors
operate in paratlel,

(b) Pumps or compressors in a cargo transfer system must have shut-
down controls at the leading or unloadmg area and at the pump or com-
pressor site,

§ 193,2439 Emergency shutdown control systems (a) Each trans~
fer system, vaporizer, liquefaction system, and storage system tank must
be:equipped with an eniergency shutdown control systein: The ‘control
must automatically actuate theé:shutdown of the component (providing
pressure relief as necessary) when any of the following occurs:

“(1) Temperatures: of the carnponent exceed the hmlts deterrmned
under § 193.2105; : 30

:(2) Pressure outside the limits- of the maximum and minimum demgn
pressure;

"{(3) Ligquid m recelvmg vessel reaches the demgn ‘maximum llqurd
leveI : : L _

(4) Gas concentratlons in the area of the component exceed 40 per-
cent of the lower ﬂammable limit;

(5) A sudden excesswe pressure change or other condltlon md:catmg
a potent:aliy dangerous condition; and’

(6} Presence of fn-e in area of component

. (b} For cargo.transfer systems where all transfer operations are con-
tmuously manned and visually supervised by quallﬁed personnel, actua-
tion of the emergency shutdown control system may he manual after
devices warn of the events listed in paragraph (a) of this section.

{c) Except for components that operate unattended and are remote
from the control center, a ‘reasonable delay ‘may be programimed in
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emergency shutdown control systems required by this section between
warmng and automated shutdown to provide for manual response.

(d) Each LNG plant must have a shutdown control system to shut
down all operatlons of the plant safely. The system must be operab]e
at—

(1} The control center; and

' {2) In the case of a plant where LNG facilities other than the control
center are designed to operate unattended at the site of these facilities.

§ 193.2441 Control center. Each LNG plant must have a control cen-
ter from which operations and warning devices are monitored as re-
quired by this part. A control center must have the folowing capabliltles
and characteristics—

(a} 1t must be located apart or protected from other LNG facnhtles $0
that it is operatlonal durmg a controllable emergency :

(b} Each remotely actuated control system and each automatic shut—
down control system reqmred by this part must be operable from the
control center. - .

{c) Each control center must have personnel in continuous attend
ance while any of the components under its control are in operation,
unless the control is being performed from another ¢ontrol center which
has personnel in continuous attendance

{d)} If more than one control center is iocated at an LNG Plant each
control center must have more than one means of commumcatlon w1th
each other center. o . .

{e) Each control center must have a means of communicating awarn-
ing of hazardous conditions to other locations within the plant fre-
quented by personnel.

§ 193.2443 Full-safe control. Contrcl systems for components must
have a fail-safe design. A sdife condition must be maintained until per-
sonnel take appropriate action either to reactrvate the component
served or to prevent a hazard from occumng

§ 193.2445 Sources of power. (a) Electrical control systems, means
of communication, emergency lighting, and firefighting systems must
have at least two sources of power which function so that failure of one
source does not affect the capability of the other source

(b} Where auxilliary generators are used asa second source of electrr-
cal power—

(1) They must be located apart oF: protected from components 80 that
they are not unusable during a controllable emergency; and

(2) Fuel supply must be protected from hazards.

Subpart F—Operatlons

§ 193.2501 Scope. This subpart prescribes requrrements for the  oper-
ation of LNG facilities.
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. § 193.2503 Operating procedures. Each operator shali follow one or
more manuals of written procedures to provide safety in normal opera-
tion and in responding to an abnormal operation that would affect
safety The procedures must mclude prowsmns for—

(a) Momtormg components or buildings according to the require-
ments of § 193.2507.

(b) Startup and shutdewn, including for initial startup, performance
testmg to demonstrate that components will operate satlsfactory in ser-
vice, .

" (¢) ‘Recognizing abnormnal operating conditions.

(d) Purgmg and mertmg components accordmg to the requirements
of § 193.2517.

(e) In the case of vaporization, maintaining the vaporlzatlon rate,
temperature and pressure so that the resultant gas is within limits estab-
hshed for the vaponzer and the downstream piping;

(f) In the case of liquefactions, maintaining temperatures, pressures,
%)ressured differentials and flow rates as applicable, within their design
|m1ts for:

_ (1) Bmiers o

B {2) Turbines and other prime movers:
(3) Pumps, compressors, and expanders;

y : (4) Pur:flcatlon and regeneration equipment, and
(5) Equipment within cold boxes.

(g) Cooldown ‘of components according to the requnrements of §
193.2505; and

(h) Comphance with § 193.2005 b).

§ 193 2505 Cooldown. (a) The. cooldown of each system of compo-
nents that is subjected to cryogenic temperatures must be limited to a
rate and distribution pattern that keeps thermal stresses within design
limits during the cooldown period, paying particular attention to the
performance of ¢ expansmn and. contraction devices. :

(b) After cooldown stabilization is reached cryogemc piping systems
mist be checked for leaks in areas of ﬂanges valves, and seals.

§ 193.2507 Monitoring operations. Each component in operation or
building determined under § 193.2005 (a) (2) in which a hazard to per-
sons or property could exist must be monitored to detect fire or any mal-
functions or flammable fluid which could cause a hazardous condition.
Monituring must be accomplished by watching or listening from an at-
tended control center for warning alarms, such as gas, temperature,
pressure, vacuum, and flow alarms, or by conducting an inspection or
test at intervals specified in the operaing procedures.

§ 193.2509 Emergency proeedures (a) Bach operator shall deter-
mine the types and places of emergencies other than fires that may rea-
sonably be expected to occur at an LNG plant due to operating malfunc-
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tions, structural collapse, personnel error, forces of nature, and activities
adjacent to the plant.

{b) To adequately handle each type of emergency identified under
paragraph (a} of this section and each fire emergency identified under §
193.2817(a) , each operator shall follow one or more manuals of written
procedures, The procedures must provide for the following:

(1) Responding to controllable emergencies, including notifying per-
sonnel and using equipment appropriate for handling the emergency.

(2) Recognizing an uncontrollable emergoncy and taking action to
minimize harm to the public and personnel, including prompt notifica-
tion of appropriate local officials of the emergency and possible need for
evacuation of the public in the vicinity of the LNG plant.

(3) Coordinating with appropriate local officials in preparation of an
emergency evacuation plan, which sets forth the steps required to pro-
tect the public in the event of an emergency, including catastrophic fail-
ure of an LNG storage tank,

4) Cooperatmg with appropriate local officials in evacuations and
emergencies requiring mutual assistance and keeping these officials ad~
vised of—

(i) The LNG plant fire control equipment, its location, and quantity
of units located throughout the plant;

(ii) Potential hazards at the plant, including fires:

(ifi) Communication and emergency cantrol capabilities at the LNG
plant and

{iv) The status of each emergency.

§ 193.2511 Personnel safety. (a) Bach operator shall prdvide any
special protective clothing and equipment necessary for the safety of
personnel while they are performing emergency response duties.

{b) All personnel who are normally on duty af, a fixed location, such as
a building or yard, where they could be harmed by thermal radiation
from a burning pool of impounded liguid, must be provided a means of
protection at that location from the harmful effects of thermal radiation
or a means of escape.

(¢} Each LNG plant must be equipped with suitable first-aid mate-
rial, the location of which is clearly marked and readily available to per-
sonnel.

§ 193.2513 Transfer procedures. (a}) Fach transfer of LNG or other
hazardous fluid must be conducted in accordance with one or more
manuals of written procedures to provide for safe transfers.

(b} The transfer procedures must include provisions for personnel to:

(1) Before transfer, verify that the transfer system is ready for use,
with connections and controls in proper positions, including if the sys-
tem could contain a combustible mixture, verifying that it has been ade-
quately purged in accordance with a procedurs which meets the require-
ments of AGA, “Purging Principles and Practice.”
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(2} Before transfer, verify that each receiving container or tank vehi-
cle does not contain any substance that would be incompatible with the
incoming fluid and that there is sufficient capacity available to receive
the amount of fluid to be transferred:

(3) Before transfer, verify the maximum filling volume of each receiv-
ing container or tank vehicle to ensure that expansion of the incoming
fluid due to warming will not result in overfilling or overpressure;

{4) When making bulk transfer of LNG intoa partially filied (exclud-
ing cooldown heel) container, determine any differences in temperature
or specific graviey between the LNG being transferred and the LNG
already in the container and, if necessary, provide a means to prevent
rollover due to stratification.

(6) Verify that the transfer operations are proceeding within design
conditions and that overpressure or overfilling does not oceur by moni-
toring ap_plicable flow rates, liquid levels, and vapor returns,

(6) Manually terminate the flow before overfilling or overpressure oc-
curs; and

{7) Deactivate cargo transfer systems in a safe manner by depres-
surizing, venting, and disconnecting lines and conducting any other ap-
propriate operations.

(¢} In addition to the requlrements of paragraph (b} of thls sectlon,
the procedures for cargo transfer must be located at the transfer area
and include provisions for personnel to:

(1) Be in constant attendance during all cargo transfer Opérétidns;

(2) Prohibit the backing of tank trucks in the transfer area, except
when a person is pOS!tlmled at the rear of the truck giving mstruct:ons to
the driver;

(3) Before transfer, verify that—

i) Each tank car or tank truck complies with applicable regulatlons
governmg its use; .

{(ii) All transfer hoses have been visually inspected for damage and
defects;

(iii) Each tank truck is properly immobilized with chock wheels, and
electrically grounded; and :

(iv) Each tank truck engine is shut off unless it is requiured for trans-
fer operations;

(4) Prevent a taixk_ truck engine that is off during transfer bperations
from being restarted untill the transfer lines have been disconnected
and any released vapors have dissipated;

5) Prevent loadmg LNG into a tank car or tank truck that is not in
exclusive LNG service or that does not contain a positive pressure if it is
in exclusive LNG service, until after the oxygen content in the tank is
tested and if it exceeds 2 percent by volume, purged in accordance with a
procedure that meets the requirements of AGA ‘Purgirig Prineiples and
Practice.”
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(8} Verify that all transfer }ines have been disconnected and equip-
ment cleared before the tank car or tank truck is moved from the trans~
fer position; and o at

(7) Verify that transfers into a pipeline aystem will not exceed the
pressure or temperature limits of the system.

§ 193.2515 Investigations of failures, (a) Each operator shall'invesf
tigate the cause of each explosion, fire, or LNG spill or leak which results
in-— . o Co

(1) Death or injury requiring hospltahzatton, or
2) Property damage exceeding $1G 000

{b) As a resuli of the investigation, approprlate action must be taken
to mmlmlze reoccurrence of the incident,

(¢} If the Director or relevant state agency under section 5 of the Nat-
ural Gas Pipeline Safety Act of 1968 (49 U.8.C. 1674) investigates an
incident, the operator involved shall make available all relevant infor-
mation and provide reasonable assistance in conducting the investiga-
tion. Unless necessary to restore or maintain service, or for safety, no
component involved in the incident may be moved from its location or
otherwise altered until the investigation is complete or the mvestlgatmg
agency otherwise provides. Where components must be inoved for oper- .
ational or safety reasons, they must not be removed from'the p]ant site
and must be maintained intact to the extent practicable until the i inves-
tigation is complete or the investigating agency otherwise prov1des

§ 193,2517 Purging. When necessary for' safety, components that
could accumulate significant amounts of combustible mixtures must be
purged in accordance with a procediiré which méets the provisions of the
AQGA “Purging Principles and Practice” after bemg taken out of service
and before being returned to service. oo

.§193.2519 Communication systems, (a) Fach LNG plant must have
a primary communication system that provides for verhal communica-
tions between all operating personnel at their work stations in the LNG
plant

(b) Each LNG plant in excess of 70,000 gaﬂons storage capacrty must
have an emergency communication system that provides for verbal com-
munications between all persons and locations necessary for the orderiy
shutdown of operating equipment and the operation of safety equip-
ment in time of emergency. The emergency communication system must
be independent of and physically separated from the primary communi-
cation system and the security communication system under § 193.2909.

(¢} Each ecommunication’ system réquired by this part must have an
auxiliary source of power, except sound-powered equipment,

§ 193.2521 Operating records. Each operator shall maintain a record
of the resulis of each inspection, test, and investigation requ1red by this
subpart. Such records must be kept for a period of not less than b years.
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Subpart G—Maintenance

§ 193.2601 Scope. This subpart prescribes requirements for maintain-
ing components at LNG plants

§ 193.2603 General, (a) Each compnnent in servtce, including its sup-
port system, must he maintained in a condition that is compatible with
its operational or safety purpose by repair, replacement, or other means,

(b) An operator may not place, return, or continue in service any com-
ponent which is not maintained in accordance with this subpart.

{c) Each componeﬁt taken out of service must be identified in the
records kept under § 193.2639.

(d) If a safety device is taken out of service for maintenance, the com-
ponent being served by the device must be taken out of service unless
the same safety function is provided by an alternate means,

(e) If the inadvertent operations of a component taken out of service
could cause a hazardous condition, that component must have a tag at-
tached to the controls bearmg the words “do not operate” or words of
comparable méaning.

§ 193.2606 Maintenance procedures, Each operator shall determine
and perform, consistent with generally accepted engineering practice,
the periodic inspections or tests needed to meet the applicable require-
ments’of this subpart and to verify that components meet the mainte-
nance standards prescribed by this subpart,

(b) Each operator shall follow one or more manuals of written proce-
dures for the maintenance of each component, including any required
corrosion control. The procedures must include—

(1) The details of the inspections or tests determined under para-
graph (a) of this section and their frequency of performance; and

(2) A description of other actions necessary to maintain the LNG
plant in accordance with the requirements of this subpart and
§ 193.2805.

§ 193.2607 Forelgn material. (a) The presence of foreign material,
contaminants, or ice shall be avoided or controlled to maintain the oper-
ational safety of each component,

(b) LNG plant grounds must be free from rubbish, debris, and other
material which present a fire hazard. Grass areas on the LNG plant
grounds must be maintained in a manner that dees not present a fire
hazard. '

§ 193.2609 Support systems. Each support system or foundation of
each component must be inspected for any detrimental change that
could impair support.

§ 193.2611 Tire protection. (a} Maintenance activities on fire con-
trol equipment must be scheduled so that a minimum of equipment is
taken out of service at any one time and is returned to service in a rea-
sonable period of time.
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{b} Access routes for movement of {ire control equipment within each
LNG plant must be maintained to reasonab]y.provide for use in all
weather condrtmns

§ 193.2613 Auxr]rary DOWEr SOUrces, Each auxlhary power source
must be tested monthly to check its operational capability and tested
annually for capacity. The capacity test must take into account the
power needed to start up and simultaneously operate equipment that
would have to be served by that power source in an emergency.

§ 193.2615 Isolating and purging, (a) Before personnel begin main-
tenance activities on components handling ﬂammable fluids which are
isolated for maintenance, the component must be purged in accordance
with a procedure which meets the requirements of AGA “Purging Prin-
ciples and Practices.” unless the maintenance procedures under §
193.2605 provide that the activity can be safely performed without purg-
ing. :

(b) If the component or maintenance activity provides an ignition
source, & technique in addition to isolation valves (such as removing
spool pieces or valves and blank flanging the piping, or double block and
bleed valving) must he used {0 ensure that the work area is free of flam-
mable fluids, : :

§ 193.2617 Reparrs. (a) Repair work on components must be per-
formed and tested in a manner which—

(1) As far as practicable, complies with the applicable requrrements
of Subpart D of this part; and

(2) Assures the integrity and operational s&fety of the component be-
ing repaired. .

(b) For reparrs made while a component is operatmg, each operator
shall include in the maintenance procedures under § 193.2605 appropri-
ate precautzons to maintain the safety of personnel and property durmg'
repair activities, . ‘

§ 193.2619 Control systems. (a) Each control system ‘must be prop-’
erly adjusted to operate within design limits.

(b} If a control system is out of service for 30 days or more, it must be
mspected and tested for operational capability before returning it to ser-
vice.

{c) Control systems in service, but not norm&lly in operatlon {such as
relief valves and automatic shutdown devices}, must be inspected and
tested once each calendar year, but with intervals not exceeding 15
months, with the following exceptions:

(1) Control systems used seasonally, such as for liguefaction or vapor-
ization, must be inspected and tested before use each season.

(2) Control systems that are intended for fire protection must be in-
spected and tested at regular intervals not to exceed 6 months,

(d) Control systems that are normally in operation, such as required
by a base load system, must be inspected and tested once each ealendar
year but with intervals not exceeding 15 months,
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i -{e) Relief:valves must be inspected and tested for ver;flcatmn of the
valve seat lifting pressure and reseating, - :

§193.2621 Testing transfer hoses. Hoses used in LNG or flammable
refgngerant transfer systems must’ be— '." i

A(a). ’I‘ested more each calendar year, but w1th mtervais not exceedmg
15 months, to the maximum pump pressure or relief valve setting;-and

(b) Visually inspected for damage or defects before each use. =~

"§193.2623 Inspecting LNG storege tanks. Each LNG stomge tank_
must be mspected or tested to verify that each of the following condi-
tlons does not lmpalr the structurai integrity or safety or the tank '

(a) Foundation and tank movement during normal operatlon and af—'
ter a major meteorological or geophysical disturbance.

(b) Inner tank leakage. N
" (c) Effectiveness of mS“Iation e
() Frost heave. - P

§ 193.2625 Corrosmn pretectlon. (a) Each operator shali determme
which metallic components could unless corrosion ig controlled, have
their integrity or relleblilty adversely affected by external mternal or
atmospherlc corrosion during their mtended servxce life.

(b) Compcnants whose 1ntegr1ty or relzablhty could be adversely af-.
fected by corosion must he exther—

(1) “Protected from corrosion ih aceordance with §§ 193.2627 t}:ru
193.2635, as applicable; or

@) Inspected and replacéd under a program of scheduled maiin-
tenance in accordance with procedures established under § 193.2605.

§ 193.2627 Atmospheric corrosion control. Each exposed compo-
nent that is subject to atmospheric corrosive attack must be protected
from aimospheric corrosion by— L

{a) Material that has been designed and selected to resist the COrro-
sive atmosphere involved; or :

(b) Suitable coating or jacketing.

§ 193.2629 External corresion control; buriéd or submerged com-
ponents, (a) Each buried or submerged component that is sub_;ect to
external corrosive attack must be protected from external corrosion
by—

(1) Material that has been designed end selected to resist the corro-
sive environment involved; or

(2) The following means:

(i) An external protective coating designed and installed to prevent
corrosion attack and to meet the requirements of § 192.461 of this chap-
ter; and
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-(ii) A cathodic protection system designed to profect components in
their entirety in accordance with the requirements of § 192.463 of this
chapter and placed in operation before October 23, 1981, or, within 1
f'ear after the component is constructed or 1nstalied wh}chever is ear-
1er :

(b) Where cathodlc protectlon is apphed components that are elec-
trically interconnected must be protected as a unit,

§ 193.2631 Internal corrosion control. Each component that is sub-
3ect to internal corrosive attack must be protected from internal corro-
sion by—_ .

(a) Material that has heen desugned and selected to resnst the corro-
sive fluid involved; or

- (b} Suitable coating, mh:bltor, or other means.

§ 193 2633 Interference currents. {a) Bach component that is sub»
ject to electrlcai current interference must be protected by a contmumg
program to minimize the detrimental effects of currents. . -

(b} Each cathodic protection system must be deatgned and mstalied
80 as to minimize any adverse effects it mtght cause to adjacent metal
components. . .

{c) Each lmpressed current power source must be mstalled and main-
tained to prevent adverse interference with communications and control
systems.

§ 193.2635 Monitoring corrosion control, Corrosion protection pro-
vided as required by this subpart must be periodically monitored to give
early recognition of ineffective corrosmn protectlon, lncludmg the fol-
lowing, as applicable:

{a) Each buried or submerged component under cathodic protection
must be tested at least once each calendar year, but with intervals not
exceeding 15 months, to determine whether the cathodic protection
meets the requirements of § 192.463 of this Chapter.

(b) Each cathodic protection rectifier or other impressed current
power gource must be inspected at least 6 times each calendar year, but
with intervals not exceeding 2% months, to ensure that it is operating
properly '

(¢} Each reverse current switch, each diode, and each interference
bond whose failure would jeopardize component protection must be
electrically checked for proper performance at least 6 times each calen-
dar year, but with intervala not exceeding 22 months. Each other inter-
ference bond must be checked at least once each calendar year, but w1th
intervals not exceeding 15 months,

(d) Each component that is protected from atmospheric corrosion
must be inspected at intervals not exceeding 3 years.

e} If a component is protected from internal corrosion, monitoring
devices designed to detect internal corrosion, such as coupons or probes,
must be located where corrosion is most likely to occur. However, moni-
toring is not required for corrosion resistant materials if the operator
can demonstrate that the component will not be adversely affected by
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internal corrosion during its service life. Internal corrosion control mon-
itoring devices must be checked at least two times each calendar year
but with intervals not exceeding 7% months.

§ 193.2637 Remedial measures. Prompt corrective or remedial ac-
tion must be taken whenever an operator learns by inspection or other-
wise that atmospheric; external, or internal corros:on is not controlled as
required by this subpart, '

§ 193.2639 Maintenance records, (a) Each operator shall keep a
record at each LNG plant of the data and type of each maintenanee
activity performed on each component to meet the requirements of this
subpart, including periodic tests and inspections, for a period of not Iess
than five years.

(b) Each operator shall maintain records or maps to show the location
of cathodically protected components, ne:ghbormg structures bonded to
the cathodic protectlon system, and corrosion protection equlpment

(¢) Each of the followmg records must be retained for as long as the
LNG facility remains in service:

(1) Each record or map required by paragraph (b) of this section.

(2) Records of each test, survey, or inspection required by this sub-
part in sufficient detail to demonstrate the adequacy of corrosion con-
trol measures.

‘Subpart I—Fire Protection

§ 193.2801 Scope, This subpart prescribes requirements for fire pre-
vention and fire control at LNG plants other than waterfront LNG
plants.

§ 193.2803 General, Each  operator shall use sound fire protectmn en-
gineering principles to minimize the occurrence and consequences of
fire.

§ 193.2805 Flre prevention plan. (a) Each operator shall deter-
mine— :

(1) Those potential sourees of ignition located inside and adJacent to
the LNG plant which could cause fires that af‘fect the safety of the plant
and :

(2 These areas, as described in Section BO0—4 of MFPA—?O, where
the potential exists for the presence of flammable fluids in an LNG
plant. Determinations made under this paragraph must be kept current.

(b) With respect to areas determined under 'paragraph {a) (2) of this
gection, each operator shall include in the operating and maintenance
procedures under § 193.2503 and § 193.2605, as appropriate, steps neces-
sary to minimize—

(1} The leakage or release of flammable flmds; and

{2) The possibility of flammable fluids being ignited by sources iden-
tified under paragraph (a) (1) of this seection.
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- § 193.2907 Smoking. {(a) (1} Smoking is prohlbxted at an LNG plant
in areas identified under § 193.2805(a) (2). =

(2) Smoking is permitted only in such locatmns that the operator
designates as & smoking area, :

(b) Signs marked with the words “smoking permitted” must be dis-
played in prominent places in each smoking area deszgnated under para-
graph (&) of this section,

- (¢} Signs marked with the words “NO SMOKING?” must be displayed
in: promment, places in areas where smoking is prolnblted :

' § 193,2809 Open fires. (a) No open fires are permltted at an LNG
plant, except at ﬂare stacks and at t:mes and places desngnated by the
operator

" (I}} ‘Whenever an Open fire is demgnated there must be at the 31te of
the fire— . .

(1) Trained fire fighting personnel; and .

h (2) Fire control equipment which has the capablllty of extmguishlng
the fire,

(c) The fire fighting personnei and equipment must remain at the fire
site until the fireis extmgulshed and there is no possxblhty of reignition.

§ 193. 2811 Hotwurk Weldmg, flame cutting, and similar operations
are prohibited, except at times and places that the operator designates

in writing as safe and when constantly supervised in accordance with
NFPA 51B.-

§ 193.2813 Storage of' f]ammable fluids. Flammable ﬂuids may not
be stored in areas where ignition sources are present, unless stored in
accordance with the requlrements of Chapter 4 of NFPA 30,

§ 193.2815 Motovrized equlpment Use of motor vehlcles and other
motorized equipment which constltute potential ignition sources is pro-
hibited in an impounding space, in areas within 15 m (49.2 ft) of a stor-
age tank, and in areas within 15 m (49.2 ft) of processing equipment
containing a flammable fluid except—

(a) At times the operator designates in writing as safe, and
{h) When the motorlzed equ1pment is constantly attended

§ 193.2817 Fire equipment, (a) Each operator shali determme, (1)
the types and sizes of fires that may reasonably be expected to occur
within and adjacent to each LNG plant that could affect the safety of
components; and (2) The foreseeable consequences of these fires, in-
cludmg the failure of components or buildings due to heat exposure.

(b) Each operator shall provide and maintain fire control equlpment
and supplies in accordance with the applicable requirements of NFPA
59A to protect or cool components that could fail due to heat exposure
from fires determined under paragraph {a} of this section and either
worsen an emergency or endanger persons or property located outside
the plant. Protection or cooling must be provided for as long as the heat
exposure exists. The fire control equipment and supphes must include
the following;
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(1) Portable fire extinguishers suitable for types of fires 1dentlfled
under paragraph (a) of this section; and

(2) If the total inventory of LNG is 266 m® (70 0(}0 gal.) or more,
water supply and associated delivery system,

(c} Each operator shall determine the type, size, quaniity and loca-
tion of the fire control equipment and supplies required under para-
graph {b) of this section.

{d) Each operator shall provide each facility person who may be en-
dangered by exposure to fire or the preducts of combustion in perform-
ing fire control duties protective clothing and equipment, mclud:ng, it
necessary, a self-contemed breathmg apparatus.

(e) Portable fire control eqmpment protective elothmg and equnp-
ment for personnel use controls for fixed fire control equipment, and fire
control supplies must be conspicuously located, marked for easy recog-
nition, and readily available for use.

(f} Fire conirol equipment inust have operating instructions. Instrue-
tions must be attached to portable equipment and placed at the Iocatlon
of controls for fixed equipment.

§ 193.2819 Gas detection, (a). All areas determined .under §
193.2805 (a) {2) in which a hazard to persons or property could exist
must be continuously monitored for the presence of flammable gases
and vapors with fixed flammable gas detection systems provided and
maintained according to the apphcable requirements of NFPA 59A

(b) Each fixed flammable gas detection system must he provxded w1th
audible and visible alarms located at an atfended control room or con-
trol station, and-an audlble alarm in the area of gas detection,

{c) I‘lammahle gas detection aiarms must be set to activate at not
more than 26 percent of the lower ﬂammable hmlt of the gas or vapor
being monitored. ‘

(d) Gas detection systems must be installed as that they can be read-
ily tested as required by NFPA 59A. :

(e) A minimum of two portable flammable gas detectors capable of
measuring the lower flammable limit must be available at the LNG
plant for use at all times.

(f) All enclosed buildings located on an LNG plant must be contmu-
ously monitored for the presence of flammable gases and vapors with a
fixed flammable gas detection system that provides a viable or audible
alarm outside the enclosed building. The systems must be provided and
maintained according to the applicable requirements of NFPA 59A.

§ 193.2821 Fire detectmn. (a) Fire detectors that contmuously moni-
tor for the presence of either flame, heat, or products of combustlon
must he provided in all areas determined under § 193.2805(a) (2) in
which a hazard to persons or property could exist and in ail other areas
that are used for the storage of flammable or combustible material.

{b) Each fire detection systems must be provided with audiblé and
visible alarms located at an attended control room or central station,
and an audible alarm in the area of fire detection. The systems must he
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provided and mamtamed accordmg to the apphcable requirements of
NFPA 59A

- Subpart J—Secunty

§ '193.2901 Scope. This subpart prescnhes reqmrements for securlty
at LNG plants other than waterfront LNG plants.

§ 193, 2903 Security procedures. Each operater shal! prepare and
follow one or more manuals of written procedures to provide security for
eich LNG plant. The procedures must be available at the plant inac-
cordance with § 193.2017 and include at least;

(a) A description and schedule of security 1nspectlons and patrols
performed in accordance with § 193 2913;

(b) Alist of secunty personnel posntlons or responmbdltles utlhzed at
the LNG plant' .

(c} A brlef descrlptlon of the dutles assoclated w1th each secunty per-'
sonnel posatlon or responslblhty,

(d) Instructions for actions to be taken mcIudmg notlﬁcatmn of
other appropriate plant personnel and law enforcement officials, where
there is any indication‘of an-actual or attempted breach'of securaty,

{e) Methods for determmmg whlch persons are allowed access to the
LNG plant. -

{f) Positive ldenttflcatmns of all persons entermg the plant and on the
plant, including methods at least as effective as picture badges; and

(g) Liaison with local law enforcement officials to keep them in-
formed about current security procedures under this section.

§ 193.2905 Protective enclosures. (a) The followmg facnhttes must
be surrcunded by a proteciive enclosure: '

(1) Storage tank_s; o

(2} Impounding systems; .

(8) Vapor barriers; _

(4) Cargo transfer systems;

{5) Process, liquefaction, and vaporization equipment;
(6) Control rooms and stations; o
N Control systems;

(8). Fire control equipment;

(9) Security communications systems; and

(10) Alternative pewef sources,

The protective enclosure may be one or more separate enclosures sur-
rounding a single facility or multiple facilities.

(b) Ground elevations outside a protective enclosure must be graded
in a manner that does not impair the effectiveness of the enclosure.
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(c} Protective enclosures may not be located near features outside of
the facility, such as trees, poles, or buildings, which could be used to
breach the security.

(d} At least two accesses must be provided in each protective enclo-
sure and be located to mm;mrze the escape dlstance in the event.of emer-
gency. ‘ .

(e) Each access must he locked unIeSS 1t is contmuously guarded
Durmg normal operations, an access may be unlocked only by persons
designated in writing by the operator. During an emergency, a means
must be readily available to all facility personnel within the protective
enclosure to open each access,

'§'193.2907 Protective enclosure construction. {a) Each protective
enclosure must have sufficient strength and conflguratron to obstruct
unauthorized access to the facilities enclosed.

(b) Protective enclosurea must be fences or walls constructed as fol-
lows: . ;

{1) Fences must be chainlink securrty fences constructed of No 11
American wire gauge or heavier metal wire,

2 Wal!s must be vertical and constructed of stone. brrck cmder
block, concrete, steel or comparable materlals.

{3) Protectrve enclosures must be topped by three or more strands of
harbed wire or similar materials on brackets angled outward befween
30" and 45" from the vertical, with a height of at least 2. 4m {8 ft.) 1n-
cluding approximately one foot of barbed topping. :

(4) Openings in or under protective enclosures must be sécured by
grates, doors or covers of consiruction and fastening of sufficient
strength. such that the integrity of the protective enclosure is not re-
duced by any opening. .

(c) Paragraphs (b) (1) thru (b) (3) of the section do not apply to pro-
tective enclosures constructed before October 23, 1980,

{1) Are made of noncombustible materials:

{2) Are at least 2.1m (7 ft.) in height includingr approximately one
foot of barbed or similar topping; and

(3) Have served to protect the LNG plant without having been
breached during their history of service.

§ 193.2909 Security communications. A means must be provided
for: (a) Prompt communications between personne! having supervi-
sory security duties and law enforcement officials; and -

(b) Direct communications between all on-duty personnel having se-
curity duties and all control rooms and control stations,

§ 193.2911 Security lighting. Where security warning systems are
not provided for security monitoring under § 193.2913, the area around
the facilities listed under § 193.2905(a) and each protective enclosure
must be illuminated with a minimum in service lighting intensity of not
less than 2.2 lux (0.2 ft.) between sunset and sunrise.
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§ 193.2913 Security monitoring, Each protective enclosure and the
area around each facility listed in § 193.2905 (a) must be monitored for
the presence of unauthorized persons, Monitoring must be by visual ob-
servation in accordance with the schedule in the security procedures
under § 193.2903 (a) or by security warning systems that continuouslty-
transmit data to an attended location. At an LNG plant with less than
40,000 m* (250,000 bbl) of storage capamty, only the protective enclo-
sure must be monitored.

§ 193.2915 Alternative power sources, An alternative source of
power that mests the requirements of § 193.2445 must be provided for
security lighting and security monitoring and warning systems required
under §§ 193.2911 and 193.2913.

§ 193.2917 Warning signs. (a) Warning signs must be conspicuously
placed along each protective enclosure at intervals so that at least one
sign is recognizable at night from a dintance of 39m (100 ft.) from any
way that could reasonably be used to approach the enclosure.

{b) Signs must be marked with at least the following on a-background
of sharply contrasting color;

The ‘voyds “NO TRESPASSING,” or words of comparable meaning.

Subpart H—Personnel Qualification an& Training

§ 193.2701 Scope. This subpart prescribes requirements for personnel
qualifications and training. :

§ 193.2703 Design and fabrication. For the desngn and fabrlcatlon of
components, each operator shall use—

(a) With respect to design, persons who have demonstrated compe-
tence by training or experience in the design of comparable components.

{b) With respect to fabrxcatlon, persons who have demonstrated com-
petence by training or experience in the fabrication of comparable com-
ponents.

§ 193.2705 Construetion, Installation, Inspection, and testing. (a)
Supervisors and other personnel utilized for construction, installation,
inspection, or testing must have demonstrated their capability to per-
form satisfactorily the assigned function by appropriate training in the
methods and equipment to he used or related experience and accom-
plishments,

(b} Each operator must periodically determine whether inspectors
performing duties under § 193.2307 are satisfactorily performing their
assigned function.

§ 193.2707 Operations and main.tenance. (a) Each operatbr ghall
utilize for operation or maintenance of components only those personnel
who hgve demonstrated their capability to perform their assigned func-
tions by—

(1) Successful completion of the training required by §§ 193. 27 13 and
193.2717; and -

{2) Experience related to the assigned operatton or maintenance
function; and
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- (3) Acceptable performance on a proficiency test relevant to the as-
s:gned functaon

(b} A person who does not meet the requnrements of paragraph (a) of
this section may operate or maintain a component when accompanied
and directed by an-individual who meets the requirements.

(¢} Corrosion control procedures under § 193.2606 (b}, including
those for the design, installation, operation, and mainienance of ca-
thodie protection systems, must be carried out by, or under the direction
of a person qualified by experience and training m corrosmn control
technology.

§ 193.2709 Security. Personnel having security duties must be gquali-
fied to perform their assigned duties by successful completmn of the
training required under § 193,2715.

§ 193.2711 Personnel health, Each operator shall follow a written
plan to verify that personnel assigned operating, maintenance, security,
or fire protection duties at the LNG plant do not have any physiecal con-
dition that would impair performance of their assigned duties. The plan
must be designed to detect both readily observable disorders, such as
physical handicaps or injury, and cond;tions requlrmg professional ex-
amination for discovery.

'"§ 193.2713 Training; operations and maintenance. (a} Each opera-
tor shall provide and implement a written plan of initial training to in-
struct—

(1) All permanent malntenance, operatmg, and supervisory person-
nel— g :

(i) About the charactenstlcs and hazards of LNG and other flamma-
ble fluids used or handled at the facility, including, with regard to LNG,
low temperatures, flammability of mixtures with air,: odorless vapor,
boiloff characteristics, and reaction to water and water spray; -

(i) About the potential hazards mvolved in operatmg and mamte»
nance actlvatles, and -

-(iii) To carry out aspects of the aperatmg and mamtenance proce-
dures under §§ 193.2503 and 193.2605 that relate to their asmgned fune-
tions; and

(2) All personnel— . - i

(i) To carry out th=e'exhergency'procedu.res under § 193.2509 that re-
late to their assigned functions; and

o

(ii) To give first-aid; and . .
(3) All operating and appropriate supervisory personnel-—

(i) To understand detailed instruction on the facility operations, in-
cluding controls, functions, and operating procedures; and

(i) To understand the LNG transfer procedures provided under §
193.2513,
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(b) A written plan of continuing instruction must be conducted at
intervals of not more than two years to keep all personnel current on the
knowledge and skills they gained in the program of initial instruction.

§ 193.2715 Training; security. (a) Personnel responszble'fof- .s..ecurlty
at an LNG plant must be trained in accordance with a wntten plan of
initial instruction to:

(1) Recognize breaches of security;

(2) Carry out the securlty procedures under § 193 2903 that. relate to
their assigned duties;

(3) Be familiar with basic plant operations and emérgency.proce-
dures, as necessary to effectively perform their assigned duties; and

{(4) Recognize conditions where security assistance is needed.

(b) A written plan of continuing instruction must be conducted at
intervals of not more than two years te¢ keep all personnel havmg secur-
ity duties current on the knowledge and skills they gamed in the pro-
gram of initial instruetion,

§ 193.2717 Training; fire protection. (a) All personnel involved in
mamtenance and operations of an LNG plant, including their immedi-
ate supervisors, must be trained in accordance with & written plan of
initial instruction, including plant fire drills, to:

(1) Know and follow the fire preventtoﬁ proeedures under
§ 193,2805(b); . .

{2) Know the potential causes and areas of fire determmed under
§ 193.2805(a); - C

(3} Know the types, sizes, and predictable consequences of fire deter-
mined under § 193.2817(a); and

(4) Know and be able to perform their assigned fire control duties
according to the procedures established under § 193. 2509 and by proper
use of equipment provided under § 193.2817.

(b) ‘A written plan of continuing instruction, including plant fire
drills, must be conducted at intervals of not inore than two’ years to keep
personnel current on the knowledge and skills they gained in the in-
struction under paragraph (a) of the section. .

§ 193.2719 Training; records, (a} Each operator shall maintain a
system of records which—

(1) Provide ev:dence that the trammg programs requlred by this sub-
part have been implémented; and - -

(2) Provide evidence that personnel have undergone and satlsfacto-
rily completed the required training programs,

(b) Records must be maintained for one year after personnei are no
longer assigned duties at the LNG plant.

Appendix A to Part 193—Incorporation by I_{gf_eréﬁce

1, List of Organizations and Addresses :
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A. American Concrete Institute (ACI), P.O, Box 19150, Redford Sta-
tion, Detroit, Mlchlgan 48219.

B. American Gas Assoctatlon (AGA). 15615 Wilson Boulevard, Arlmg~
ton, Virginia 22209,

C. American National Standards Institute (ANSI), 1430 Broadway,
New York, New York 10018.

D. American Petroleum Institute (API) 2101 L., Street, NW., Wash-
ington, D.C. 20037,

H. American Society of Mechanical Engineers (ASME), United Eng;-
neermg Center, 345 East 47th Street, New York, New York 10017.

F. National Fire Protection Association (NFFPA), 470 Atlantic Ave-
nue, Boston, Massachusetts 02210,

G. International Conference of Building Off:clals, 5360 South Work-
man Hill Road, Whittier, California 90601,

II. Documents Incorporated by Reference
A American Concrete Institute (ACT)

I ACI Standard 311-75— Recommended Praetice for Concrete n-
spection, (1975 edition).

B. American Gas Association (AGA)

1. )Eva]uation of LNG Vapor control Methods, (QOctober 1974 edi-
t:on

2. Purging Principles and Practice (1976 edltlon)
C. American National Standards Institute (ANSI)

1. ANSI A 58.1 Building Code Requirenients for Minimum Design
Loads in Buildings and Other Structures.

D. 'American Petroleum Institute {API)

1. API 620-Recommended Rules for Design and Construction of
Large, Welded, Law Pressure Storage Tanks (6th edition, Dec. 1978)

2.'API 1104 Standard for Welding Pipelines and Related Facilities
(15th edition, 1980)

3. API 6D Specifications for Pipeline Valves (17 edition, 1977).
E. American Society of Mechanical Engineers {(ASME)

1. ANSI B31.32 Chemieal and Plant Petroleum Refinery Piping (1976
edition).

2. ASME Boiler and Pressure Vessel Code, Section I Power Boilers
(1977 edition).

3. ASME Boiler and Pressure Vessel Code, Section 8 Division 1 (19'?7
edition) .

4. ASME Boiler and Pressure Vessel Code, Section 8 Division 2, Alter-
native Rules (1977 edition).
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5. ASME Boiler and Pressure Vessel Code, Section 9 Welding and
Brazing Qualifications {1977 edition).

6. ASME Boiler and Pressure Vessel Code, Section 4 Heating Boilers.
7. ANSI B31.5 Refrigeration Piping (1974 edition).

8. ANSI B31.8 Gas Transmission and Distribution Piping Systems
{1975 aedition).

F. International Conference of Building Officials
1. UBC, Uniform Building Code (1979 edition).
G. National Fire Protection Association (NFPA)

1. NFPA No. 37 Stationary Combustion Engine and Gas Turbines
(1979 edition).

2. NFPA No. 69A. Storage and Handling of LNG (1972 edition for §
193.2005(c), otherwise 1979 edition).

3. NFPA No. 70 National Electric Code (1978 edition),
4, NFPA No. 30. Flammable Liquids (1981 edition).

5. NFPA No. 51 B, Cutting and Welding Processes (1977 edition).
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