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Chapter PSC 135

GAS SAFETY

PSC 135 01 Character of construction, maintenance, and operation . PSC 135.05 Interference with public service structures
PSC 135 .02 Facilities, inspection and repairs. PSC 135.06 Leak survey reports.
PSC 135 .03 Application of'rules PSC 135.07 Over-pressure protection
PSC 135 .04 Protection of utility facilities PSC 135 .09 Adoption of federal minimum safety standard s

History : Chapter PSC 135 as it was in effect on May 31, 1972 was repealed and
a new chapter PSC 135 was created, Register, May, 1972, No.197, effective 6-1-72

PSC 135.01 Character of construction, mainte-
nance, and operation . All gas transmission, distribution, and
utilization equipment and facilities shall be constructed, installed,
operated, and maintained in a reasonably adequate and safe man-
ner and as a minimum more specifically provided for herein .

History : 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 disconnected, or isolated until
repairs can be made., Construction, repairs, additions, and changes
to gas transmission and distribution facilities shall be made by
qualified persons only..

History : Cr . Register, May, 19 72, No. 197, eff, 6-1-7 2

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

(1) WAivING RuLES . The rules may be modified or waived by
the public 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 com-
pliance with the rules providing the existing construction is rea-
sonably safe or if equivalent or safer• construction is secured in
other ways .

(2) TSMPORARY INSTALLATIONS It will sometimes be neces-
sary to modify or waive certain ofthe rules in case of temporary

installations or installations which are shortly to be dismantled or
reconstructed . Such temporary construction may be used for a rea-
sonable length of timeprovided it is under competent supervision
while it or adjoining equipment is under pressure or if it is pro-

tected by suitable barriers or warning signs when accessible to any
person, without fully complying with this code ; but all such
construction shall be made reasonably safe .

(3) EMERGENCY, In case of emergency or pending decision of
the public service commission, the person responsible for the
installation may decide asto modification or waiver of an,y rule or
or'der, subject to review by the public service cnmmissinn •

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

PSC 135 .04 Protection of utility facilities . A public
utility upon receiving notice as provided in s66 .047, Stats„ or s .,
182 .0175 (2) (e), Stats ., 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 ., investi-
gate and decide what action, ifany, must reasonably be taken to
protect or alter utility facilities in order to protect service to the
public and to avoid unnecessary damage . The utility shall take
such action as is reasonably necessary to protect, remove, alter, or
reconstruct its facilities, and shall perform such work with reason-
able dispatch taking into account the conditions to be met .Noth-
ing in this rule shall be deemed to affect any right which the utility

may have to require advance payment or adequate assurance of
payment of the reasonable cost thereof to the utility by the prop-
erty 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 required by s . 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, building, or wrecking operations are
being performed .

(4) This rule is not intended to affect the responsibility of the
contractor or owner, or the liability or legal rights of any party .

History: Cr.. Register, May,1972, No .19'7, eff 6-1-72; r and recr,. Register, May,
1978, No„ 269, eff 6-1-78 .

PSC 135 .05 Interference with public service struc-
tures. (1) A utility having any work upon, over, along, or under
any public street, highway or private property near existing utility
facilities shall give reasonable notice to the other utility and shall
exercise care when working in close proximity to such existing
facilities . 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
concerning the location and nature of the proposed work .

(2) Nothing in the above shall prevent a utility from proceed-
ing as quickly as possible with any emergency construction work
which might interfere with existing f'acilities .(Also see s..
182 .0175 (2) (d), Stats .,)

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

PSC 135.06 Leak su rvey repo rts . The department of
transportation in accordance with part 191 of title 49 of the Code
of Federal Regulations "Transportation of Natural and Other Gas
by Pipeline : Reports of Leaks" requires each operator of a dis-
tribution system and/or of a transmission system to submit an
annual report for the preceding calendar• year not later• than Febru-
aazy 15. The operators of such systems in Wisconsin shall submit
a copy of these reports to this commission on or before the filing
date as required by the federal reguiations .. 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
yeai',.

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

PSC 135 .07 Over-pressure protection . Over-pres-
sure protection is required by subsection 192•197 of this chapter
and shall apply to all installations. All present installations where
such protection is not provided shall be changed so that 100%
compliance will be attained by the end of the first testing cycle
after January 1, 1968 as provided in s . PSC 134.30,.

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, pursuant to the Natural Gas Pipeline Safety Act
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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, in title 49, Code of Federal Regula-
tions . In accordance with the Natural Gas Pipeline Safety Act of
1968 and requirements of the federal department of transporta-
tion, 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 clatity•,) Additions have been made to the minimum safety
standards of the federal department of transportation as adopted
herein and follow the section of the adopted federal standards to
which the additions directly relate or if the additions do not
directly relate to any paazticular adopted federal standard the addi-
tions are inserted in the numbering sequence within the appropri-
ate subpart . In all cases the additions appear in italics preceded by
PSC 192 plus the appropriate section numbex,. Copies of the publi-
cations referred to are available for inspection at the office of the
public service commission, the secretary of state and the revisor
of statutes or may be procured for personal use from the addresses
listed in Appendix A-Incorporated by Reference, I, . Lists of
organizations and addresses, which follows section PSC 192 .75 3

(2) All gas utilities shall file with the commission a copy of the
operating and maintenance plans which are required by s, . PSC
135 ..09 -192 .603 . Each change in such plans shall be filed with
this commission within 20 days after the change is made .

WISCONSIN CODE ADOPTION OF PART 192 IN
TITLE 49 CODE OF FEDERAL REGULATION S

WITH ADDITION S
Sec.
Subpart A-G eneral
192 .1 Scopeof'part .
1923 Definitions .
1925 Class locations,
1927 Incorporation by reference .
1929 Gathering lines
19211 Petroleum gas systems.
192,13 General.
192 .14 Conversion to service subject to thispart .
192,15 Rules of regulatory construction

Subpart B-Materials
192,51 Scope .
19253 General,
192 .55 Steel pipe.
192 .57 Cast iron or ductile hon pipe.
192,59 Plastic pipe ,
192 .63 Marldng of materials,
192. 65 Transportation of pipe

Subpart C-Pipe Design
192 .101 Scope..
192.103 General .
192,105 Design formula for steel pipe
192,107 Yield strength (S) for steel pipe
192 .109 Nominal wall thickness (t) for steel pipe .
192,111 Design factor (F) for steel pipe;
192.113 Longitudinal joint factor(E) for steel pipe, .
192.115 Temperature derating factor (T) for steel pipe,
192.121 Design of plastic pipe
"192.123 Design limitations for plastic pipe
192 .125 Design of copper pipe ,
192141 Scope ,
Subpart D-Design of Pipeline Components
192 .143 General requirements .
192 .144 Qualifying metallic components .
192 .145 Valves .
192,147 Flanges and flange accessories,
192,149 Standardfittings ,

192 .151 Tappin
g192.153 Components fabricated by welding,

192 .155 Welded branch connections .
192 157 Extruded outlets,
192.159 Flexibility
192,161 Supports and anchors ,
192,163 Compressor stations : design and construction
192.165 Compressor stations: liquid removal
192167 Compressor stations : emergency shutdown,
192 169 , Compressor stations : pressure limiting devices,
192171 Compressor stations : additional safety equipment,
192 .173 Compressor stations : ventilation
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192 .175 Pipe-type and bottle-type holders .
192 .177 Additional provisions for bottle-type holders.
192 .179 Transmission line valves ,
192 .181 Distribution line valves.
192„183 Vaults : structural design requirements„
192 .185 Vaults : accessibility
192.187 Vaults : sealing, venting, and ventilation,
192,189 Vaults : drainage and waterproofing,
192.191 Design pressure of plastic fittings
192193 Valve installation in plastic pipe .
192,195 Protection against accidental over-pressuring .
192.197 Control of'the pressure of gas delivered from high-pressure distribution

systems .
192199 Requirements for design of pressure relief and limiting devices .
192 .201 Required capacity of pressure relieving and limiting stations, .
192 .203 Instrument, control, and sampling pipe and components .
192 .204 Pipelines on private right-of-way of electric transmission lines

Subpart E-Welding of Steel in Pipeline s
192 .221 Scope .
192 .225 Welding-General.
192,227 Qualification of welders .
192,229 Limitations on welders
192231 Protection from weather .
192 .233 Miter joints.
192 235 Preparation for welding„
192.241 Inspection and test of welds .
192.243 Nondestructive testing.
192.243 Nondestructivetesting,
192.245 Repair or removal of defects .
192246 Precautions to avoid explosions of'gas-air mixtures or uncontrolled fixes

during construction operations,

Subpart F-Joining of Materials Other Than by Welding
192.271 Scope .
192.273 General .
192.275 Cast iron pipe.
192 .277 Ductile iron pipe .
192 .279 Copper pipe.
192 .281 Plastic pipe.
192 .283 Plastic pipe; qualifying joining procedures.
192,285 Plastic pipe; qualifying persons to make joints .
192 .287 Plastic pipe; inspection of joints .
Subpart G-General Construction Requirements for Transmission Lines and

Mains
192 .301 Scope .
192 .303 Compliance with specifications or standards .
1923051 Inspection : general.
1923071 Inspection of materials,
192 .309 Repair of steel pipe .
192 .311 Repair of plastic pipe,
192 .313 Bends and elbows ,
192315 Wxinkle bends in steel pipe .
192317 Protection from hazards .
192.319 Installation of pipe in a ditch .
192„321 Installation of plastic pipe,
192.323 Casing .
192325 Underground clearance
192 .327 Cover,

Subpart H-Customer Meters, Service Regulators, and Service Lines
192351 Scop e
192353 Customer meters and regulators : location.
192.355 Customer meters and regulators: protection from damage;
192.357 Customer meters and regulators : installation
192 .359 Customer meter installations: operating pressure.
192 361 Service lines : installation .
192,363 Service lines : valve requirements
192 .365 Service lines : location of valves
192,367 Service lines : general requirements for connections to main piping .
192 .369 Service lines : connections to cast iron or ductile iron mains,
192371 Service lines : steel.
192 .373 Service lines : cast iron and ductile iron .
192 .375 Service lines : plastic .
192 .377 Service lines : copper
192379 New service lines not in use

Subpart I-Requirements for Corrosion Control
192 .451 Scope .
192 .452 Applicability to converted pipelines,
192 .453 General .
192455 External corrosion control : buried or submerged pipelines installed after

July 31, 1971 .,
192.457 External corrosion control: buried or submerged pipelines installed before

August 1, 1971 .
192.459 External corrosion control: examination of buried pipeline when exposed .
192 .461 External corrosion control: protective coating.-
192 463 Externalcoxrosion control : cathodic protection
192,465 External corrosion control: monitoring .
192467 External corrosion control: electrical isolation .

~
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192469 External coxrosion control : test stations .
192 471 External corrosion control : test lead s
192 .473 External corrosion control : interference currents
192475 Internal corrosion control : general.
192 .477 Internal corrosion control : monitoring
192 .479 Atmospheric corrosion control : general .
192481 Atmospheric corrosion control : monitoring
192 .483 Remedial measures : general ,
192 .485 Remedial measures : transmission lines .
192 .487 Remedial measures : distribution lines other than cast 'u•on or ductile iron

lines .
192.489 Remedial measures : cast iron and ductile iron pipelines .
192491 Corrosion control records ,
Subpart J-Test Requirements
192.501 Scope .
192.503 Generalrequirements ,
192,505 Strength test requirements for steel pipeline to operate at a hoop stress of

30% or more of SMYS .
192507 Test requirements for pipeline to operate at a hoop stress less than 30% of

SMYS and at or above 100 p.s i .g ,
192 .509 Test requirements for pipelines to operate below 100 p, s .i g.
192.511 Test requirements for service lines„
192,513 Test requirements for plastic pipelines .
192.515 Environmental protection and safety requirements .
192.517 Records .
Subpart K-Uprating
192.551 Scope .
192.553 General requirements,
192 .555 Uprating to a pressure that will produce a hoop stress of 30% or more of

SMYS in steel pipelines.
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 .
Subpart L-Operations
192.601 Scope ,
192.603 Genernl provision .
192605 Essentials of operating and maintenance plan ,
192.607 Initial determination of class location and confirmation or establishment

of maximum allowable operating pressure .
192, .609 Change in class location: required study ,
192611 Change in class location : confirmation or revision of maximum allowable

operating pressure .
192,613 Continuing suxveillance .
192 .614 Damage prevention progxam.
192 .615 Emergency plans,
192 .617 Investigation of failures,
192 .619 Maximum allowable operating pressure : steel or plastic pipelines
192 .621 Maximum allowable operating pressure : high-pressure distribution sys-

tems. .
192.623 Maximum and minimum allowable operating pressure : low-pressure dis-

tcibution systems.
192.625 Odorization of gas.
192627 Tapping pipelines underpressure,
192.629 Purging of pipelines .
Subpart M-Maintenance Procedures
192 .701 Scope .
192703 General.
192705 Txansmission lines: patrolling .
192 .706 Transmission lines, leakage suiveys.
192 .707 Transmission lines: markers'
192 .709 Transmission lines: record-keeping„
192 .711 Transmission lines: general requirements for repair procedmes .
192,713 Transmission lines: permanent field repair of imperfections and damage, .
192,715 Transmission lines: permanent field cepair of welds .
192.717 Transmission lines : pexmanent field iepauof' leaks,
192,719 Transmission lines: testing of repairs.
192,.720 Repaix of steel pipe operating below 40% of the specified minimum yield

strength
192,721 Distribution systems : patrolling .
192722 Distribution mains: markers
192 .723 Distribution systems : leakage surveys and proceduxes,
192 724 Further leakage survey after repair of leak .
192 725 Test requirement for reinstating service lines .
192 .727 Abandonment or inactivation of facilities ,
192 .729 Compressor stations : procedure for gas compression units,
192 .731 Compressor stations : inspection and testing of'relief services .
192 .733 Compressor stations : isolation of equipment for maintenance or alter-

ations .
192735 Compressor stations: storage of'combustible materials,
192.737 Pipe-type and bottle-type holders ;plan forinspection and testing
192739 Pressure limiting and regulating stations : inspection and testing
192.741 Pressure limiting and regulating stations: telemetering or recording gages .
192 .743 Pressure limiting and regulating stations: testing of relief devices .
192,744 Service regulators and associated safety devices : inspection and testing .
192745 Valve maintenance: transmission lines .
192 747 Valve maintenance: distribution systems,
192!749 Vault maintenance .
192 .751 Prevention of accidental ignition .

192 753 Caulked bell and spigot joints.
192, 755 Protecting cast-iron pipelines„
Appendix A-Incorporated by reference .
Appendix B-Qualification of pipe .
Appendix C-Qualification of welders for low stress level pipe
Appendix D-Criteria for cathodic protection and determination of measurements .

Subpart A-General

192 .1 Scope of pa rt. (a) This part prescribes minimum
safety requirements for pipeline faci lities an d the transportationof
gas, including pipe li ne facilities an d the tran sportation of gas
within the limits of the outer continental shelf as th at term is
defined in th e Outer Continental Shelf' Lands Act (43 U S .C .
1331)..

(b) This part does not apply to :
(1) Offshore gathering of gas upstream fiom the outlet fl ange

of each faci lity on the outer continental shelf where hydrocarbons
are produced or where produced hydrocarbons are first separated,
dehydrated, or otherwise processed, whichever facility is farther
downstream ; and

(2) Onshore gathering of gas outside of the following areas :
(i) An area with in the limits of any incorporated or unincoipo-

xated city, town, or village ..
(ii) Any designated residential or commercial area such as a

subdivision, business or shopping center, or community develop-
ment „

192.3 Definitions . As used in this paYt: "Distribution line"
means a pipeline other than a gathering or transmission line ..

"Gas" means natural gas, flammable gas, or gas which is toxic
or coirosive.

"Gathering line" means a pipeline that transports gas f'rom a
current production facility to a transmission line or main.

"High pressure distribution system" means a distribution sys-
tem in which the gas pressure in the main is higher than the pres-
sure provided to the customer .

"Listed specif'ication" means a specification listed in section I
of Appendix B of this part .

"Low-piessuxe distribution system" means a distribution sys-
tem in which the gas pressure in the main is substantially the same
as the pressure provided to the customer• ,

"Main" means a distribution line that serves as a common
source of.supply for more than one service lin e

"Maximum actual operating pressure (MAOP)" means the
maximum pressure that occurs during normal operations over a
period of 1 year,

"Maximum allowable operating pressure" means the maxi-
mum pressure at which a pipeline or segment of a pipeline may be
operated under this part .

"Municipality" means a city, county, or any other political sub-
division of a state :

"Offshore" means beyond the line of ordinary low water along
that poition of'the coast of the United States that is in direct contact
with the open seas and beyond the line marking the seaward limit
of iniand waters .

"Operator" means a person who engages in the transportation
of` gas.

"Person" means any individual, firm, joint venture, partner-
ship, corporation, association, state, municipality, cooperative
association, or joint stock association, and includes any trustee,
receiver, assignee, or personal representative thereof', .

"Pipe" means any pipe or tubing used in the transportation of
gas, including pipe-type holders.

"Pipeline" means all parts of those physical facilities through
which gas moves in transportation, including pipe, valves, and
other appurtenance attached to pipe, compressor units, metering
stations, regulator stations, delivery stations, holders, and fabii-
cated assemblies.
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"Pipeline facility" means new and existing pipelines, rights-
of-way, and any equipment, facility, or building used in the trans-
portation of gas or in the treatment of gas during the course of
transportation .

"Secretary" means the secretary of transportation or any per-
son to whom he or she has delegated authority in the matter con-
cexned .

"Service line" means a distribution line that transports gas
from a common source of supply to (a) a customer meter or the
connection to a customer's piping, whichever is farther down-
stream, or (b) the connection to a customer's piping if there is no
customer meter A customer metei' is the meter that measures the
transfer of gas fiom an operator to a consumer ,

"SMYS" means specified minimum yield strength is :

(a) For steel pipe manufactured in accordance with a listed
specification, the yield strength specified as a minimum in that
specification ; or

(b) For steel pipe manufactured in accordance with an
unknown or unlisted specification, the yield strength determined
in accordance with 192, .107 (b) ..

"State" means each of the several states, the District of Colum-
bia, and the Commonwealth of Puerto Rico .

"Transmission line" means a pipeline, other than a gathering
line, that :

(a) Transports gas from a gathering line or storage facilit,y to a
distribution center or storage facility ;

(b)Operates at a hoop stress of 20 percent or more of SMYS ;
or

(c) Transports gas within a storage field.
"Transportation of' gas" means the gathering, transmission, or

distribution of gas by pipeline or the storage of gas, in or affecting
intexstate or foreign commerce .

192.5 Class locations . (a) Offshore is Class 1location, The
Class location onshore is detexmined by applying the criteria set
forth in this section : The class location unit is an area that extends
220 yards on either side of the centeiline of'any continuous 1-mile
length of pipeline, . Except as provided in paragraphs (d) (2) and
(f) of this section, the class location is determined by the buildings
in the class location unit : Forthe purposes of this section, each
separate dwelling unit is counted as a separate building intended
for human occupancy .

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

(c) A Class 2 location is any class location unit that has more
than 10 but less than 46 buildings intended forhuman occupancy

(d) A Class 3 location is :
(1) Any class location unit that has 46 or more buildings

intended for human occupancy ; or
(2) An area where the pipeline lies within 100 yards of either

a building or a small, well-defined outside area (such as a play-
ground, .ea*ao area, o tdoor theater, or other place of pubiic
assembly) that is occupied by 20 or more persons on at least 5 days
a week for, 10 weeks in any 12-month period (The days and
weeks need not be consecutive . )

(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 determined in accoi•-
dance with paragraphs (a) through (e) of this section may be
adjusted as follows:

(1) A Class 4 location ends 220 yards from the nearest building
with f'our or more stories . above ground .

(2) When a cluster of buildings intended for human occupancy
requires a Class 3 location, the Class 3 location ends 220 yards
from the nearest building in the cluster,

134

(3) When a cluster of buildings intended for human occupancy
requires a Class 2 location, the Class 2 location ends 220 ,yards
from the neatest building in the cluster .

192 .7 Incorporation by reference . (a) Any documents or
parts ther eof' incorporated by reference in this patt are a paxt of this
regulation as though set out in full .

(b) All incorporated documents are available for inspection in
the Research and Special Programs Administration, Washington,
D,C ., and at the Office of the Federal Register, 1100 L . Street,
N.W., Washington, D.C . These materials have been approved for
incorporation by reference by the Director of the Federal Register .
In addition, the documents are available at the addresses provided
in Appendix A to this part.

(c) The full titles for the publications incorporated byref'erence
in this part are provided in Appendix A to this paxt : Numbers in
parentheses indicate applicable editions, Earlier editions of docu-
ments listed or editions of documents formerly listed in previous
editions of Appendix A may be used for materials and compo-
nents manufactured, designed, or installed in accordance with
those earlier editions or earlier• documents at the time they were
listed . The user must refer to the appropriate previous edition of
49 CFR for a listing of the earlier listed editions or documents :

192 .9 Gathering lines . Each gathering line must comply
with the requirements of this part applicable to transmission line s

192.11 Petroleum gas systems. (a) No operator may
transport petroleum gas in a system that serves 10 or more custom-
ers, or in a system, any portion of which is located in a public place
(such as a highway), unless that system meets the requirements of
this part and of NFPA Standards No 58 and No. 59„ In the event
of a conflict, the requirements of this part prevail ,

(b) Each petxoleum gas system covered b,y paragraph (a) of this
section must comply with the following :

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

(2) Belowground structures must have forced ventilation that
will prevent any accumulation of gas :

(3) Relief valve discharge vents must be located so as to pre-
vent any accumulation of gas at or below ground le.vel .

(4) Special precautions must be taken to provide adequate ven-
tilation where excavations are made to repair an underground sys-
tem .

(c) For, the purpose of this section, petroleum gas means pro-
pane, butane, or mixtures of these gases, other than a gas aiu mix-
ture that is used to supplement supplies in a natural gas distribu-
tion system :

192.13 General . (a) No person may operate a segment of
pipeline that is readied for service after 1GIaich 12, 1971, or in the
case ofan offshoxe gathering line, after July 31, 1977, unless :

(1) The pipeline has been designed, installed, constructed, ini-
tially inspected, and initially tested in accordance with this part;
Or

(2) The pipeline qualifies fox• use under this part in accordance
with section 192.14 ..

(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 31,
1977, unless that replacement, relocation, or change has been
made in accordance with this part.

(c) Each operatorshall maintain, modify as appropxiate, and
follow the plans, procedures, and programs that it is required to
establish under this part

192 .14 Conversion to se rv ice subject to this part . (a)
A steel pipeline previously used in service not subject to this part

(

Register, September, 1997, No. 501



135 PUBLIC SERVICE COMMISSION PSC 135.09

qualifies for use under this part if the operator prepares and fol-
lows a written procedure to carry out the following requirements :

(1) The design, construction, operation, and maintenance his-
tory of the pipeline must be reviewed and, where sufficient histori-
cal records are not available, appropriate tests must be performed
to determine if the pipeline is in a satisfactory condition for safe
operation.,

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

(3) All known unsafe defects and conditions must be corrected
in accordance with this part

(4) The pipeline must be tested in accordance with Subpart J
of this part to substantiate the maximum allowable operating pres-
sure permitted by Subpart L of this part.

(b) Each operator must keep for the life of the pipeline a record
of the investigations, tests, repairs, replacements, and alterations
made under the requirements of paragraph (a) of this sec6on .

192.15 Rules of regulato ry construction . (a) As used in
this part-

"Includes" means including but not limited to .
"May" means "is pexmitted to" or "is authorized to"
"May not" means "is not peimitted to" or "is not authorized to"
"Shall". is used in the mandatory and imperative sense•
(b) In this part-
(1) Words importing the singular include the plural ;
(2) Words importing the plural include the singular ; an d
(3) Words importing the masculine gender include the femi-

nine .

Subpart B-Materials

192.51 Scope. This subpart prescribes minimum require-
ments for• the selection and qualification of' pipe and components
for, use in pipelines .

192 .53 General. Materials for pipe and components must
be-

(a) Able to maintain the structural integrity of' the pipeline
under temperature and other environmental conditions that may
be anticipated .

PSC 192.53 (a) Some of the materials conforming to specifica-
tions approved for use under this code may not have properties
suitable, for the lower portion of the temperature band covered by
this code. Engine'ers are cautioned to give attention to the low-
temperature properties of the materials used,for facilities to be
exposed to unusually low ground temperatures or low atmo-
spheric 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 forfracture toughness in accordance with the applicable
section of respective ari standard under which it was produced,
except, for small lot purchases of'pipe where testing for fractur•e
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 con-
tact; and

(c) Qualified in accordance with the applicable requirements
of this subpatt .

PSC 192.53 (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 obtained setting forth the specifa`cation under
which the pipe was manufactured .

192 .55 Steel pipe. (a) New steel pipe is qualified for use
under this part if=

(1) It was manufactured in accordance with a listed specifica-
tion ;

(2) It meets the requirements of-

(i) Section II of Appendix B to this part; or
(ii) If it was manufactured bef'ore November 12, 1970, either

section 11 or III of Appendix B to this part ; or

(3) It is used in accordance with paragraph (c) or (d) of this sec-
tion.

(b) Used steel pipe is qualified for use under this part if-

(1) It was manufactured in accordance with a listed specifica-
tion and it meets the requirements of paragraph II-C of Appendix
B to this part ;

(2) It meets the requirements of=
(i) SectionII of Appendix B to this part; or
(ii) If it was manufactured before November 12, 1970, either

section II or III of Appendix B to this part; or
(3) It has been used in an . existing line of the same or higher

pressure and meets the requirements ofparagtaph II-C of Appen-
dix B to this part ; or

(4) It is used in accordance with paragraph (c) of this section .
(c) 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 bending is to bedone, 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 manufactured in a listed specification must also
pass the weldability tests prescribed in paragraph 11-B of Appen-
dix B to this part.

(d) Steel pipe that has not been previously used may be used as
replacement pipe in a segment of pipeline if it has been manufac-
tured prior to November 12, 1970, in accordance with the same
specification as the pipe used in constructing that segment of' pipe-
line .

(e) New steel pipe that has been cold expanded must comply
with the mandatory provisions of API Standard 5L, .

PSC 192.55 (f) Pipe manufactured from steel made by the Bes-
semer pr•ocess shall not be used .

192.57 Cast iron or ductile iron pipe . 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 f'or• use
under this part if':

(1) It is manufactured in accordance with a listed specification,
and

(2) It is resistant to chemicals with which contact may be antic-
ipated.

(b) Used plastic pipe is qualified for use under this part if :
(1) It was manufactured in accordance with a listed specifica-

tion ;

(2) It is resistant to chemicals with which contact may be antic-
ipated ;

(3) It has been used only in natural gas service ;
(4) Its dimensions are still within the tolerances of the specif'i-

cation to which it was manufactured ; and
(5) It is free of visible defects, .
(c) For the purpose of paragraphs (a) (1) and (b) (1) of this sec-

tion, where pipe of' a diameter included in a listed specification is
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impractical to use, pipe of a diameter between the sizes included
in a listed specification may be used if it :

(1) Meets the strength and design criteria required of pipe
included in that listed specification ; and

(2) Is manufactured from plastic compounds which meet the
criteria for material xequued of pipe included in that listed specifi-
cation ..

(c) Plastic pipe and tubing shall be adequately supported dur-
ing stoxage . Thermoplastic pipe, tubing and fittings shall be pro-
tected fiom long term exposure to direct sunlight• ,

192 .63 Marking of materials . (a) Except as provided in
paragraph (d) of this section, each valve, fitting, length of pipe,
and other component must be marked :

(1) As prescribed in the specification or standard to which it
was manufactured ; o r

(2) To indicate size, material, manuf'acturer, pressure rating,
and temperature rating, and as appropriate, type, grade, and
model,

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

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

(d) Paragraph (a) of this section does not apply to item s
manufactured before November 12, 1970, that meet all of the fol-
lowing :

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

(2) Specifications or standards giving pressure, temperature,
and other appropriate criteria for the use of items are readily avail-
able ,

192 .65Transportation of pipe. In a pipeline to be operated
at a hoop stress of 20 percent or more of SMYS, an operator, may
not use pipe having an outer diameter to wall thickness ratio of 70
to 1, or more, that is transported by railroad unless :

(a) The transportation is perfotmed in accordance with the
1972 edition of API RP5L 1, except that before February 25, 1975,
the transportation may be performed in accordance with the 1967
edition of API RP5L1 .

(b) Inthe 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 location and toat least 1 .5 times the maximum
allowable operating pressure if it is to be installed in a class 2, 3,
or 4location .

Notwithstanding any shorter time period permitted under Sub-
paxt,I of this part, the test pressure must be maintained #or at least
8 hour s .

Subpart C-Pipe Design

192.101 Scope. This subpart prescribes the minimum
requirements for, the design of pipe• ,

192.103 General . Pipe must be designed with sufficient
wall thickness, or must be installed with adequate protection, to
withstand anticipated external pressures and loads that will be
imposed on the pipe after installation .

192.105 Design formula for steel pipe.
(a) The design pressure for steel pipe is determined in accoz•-

dance with the following formula :

P=2Dt x F x E x T
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P = Design pressure in pounds per square inch gage .,
S = Yield strength in pounds per square inch determined in

accordance with 192 .107 ,
D= Nominal outside diameter of the pipe in inches ,
t= Nominal wall thickness 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 accordance with 192„ 103 may not be
included in computing design pressure ..

F = Design factor determined in accordance with 192 .111 .

E = Longitudinal,jointfactor determined in accordance
with 192 .113 .

T = Temperature derating factor determined in accordance
with 192 ..115..

(b) If steel pipe that has been subjected to cold expansion to
meet the SMYS is subsequently heated, other than by welding or
stress relieving as a part of welding, the design pressure is limited
to 75 percent of the pressure determined under paragraph (a) of
this section ifthe temperature of the pipe exceeds 900°F (482°C)
at any time or is held above 600°F (316°C) for more than 1 hour .

192.107 Yield strength (S) for steel pipe. (a) For pipe
that is manufactured in accordance with a specification listed in
section I of Appendix B of this part, the yield strength to be used
in the design formula in 192,105 is the SMYS stated in the listed
specification, ifthat value is known .

(b) For pipe that is manufactured in accardance with a specifi-
cation not listed in section I of Appendix B to this part or whose
specification 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 tensile tested in accordance with section IID
of Appendix B to this part, the lower of the following :

(i) 80 percent of the average yield strength determined by the
tensile tests.,

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

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

192 .109 Nominal wall thickness (t) for steel pipe. (a)
If the nominal wall thickness focsteel pipe is not known, it is deter-
mined by measuring the thickness of each piece of' pipe at quarter
points on one end .

(b) However, if the pipe is of uniform grade, size, and thickness
and there are more than 101engths, only 10percent of the individ-
ual 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 mea-
surement ; The nominal wall thickness to be used in the design f'or-
mula in 192• .105 is the next wall thickness found in commercial
specifications that is below the average of all the measurements
taken, However, the nominal wall thickness used may not be more
than i•,14 times the smaliest measurement taken on pipe iess than
20 inches in outside diameter, noi- more than 1 .,11 times the small-
est measurement taken on pipe 20 inches ormore in outside diam-
eter.

192 .111 Design factor (F) for steel pipe. (a) Except as
otherwise provided in paragraphs (b), (c), and (d) of this section,
the design f'actor, to be used in the design formula in 192.105 is
determined in accordance withthe following table :

Class Design
location factor (F)
10 ..72 .
2 .., .• . . . . .. . . . . ., . . 0 .60
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3 0.50
4 0.40

(b) A design factor of' 0 .60 or less must be used in the design
formula in 192..105 for steel pipe in Class I locations that :

(1) Crosses the right-of=way of an unimproved public road,
without a casing ;

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

(3) Is supported by a vehicular, pedestrian, railxoad, or pipeline
bridge ; o r

(4) Is used in a fabricated assembly, (including separators,
mainline valve assemblies, cross-connections, 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 transi-
tion piece or an elbow used in place of a pipe bend which is not
associated with a fabricated assembly,

(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 crosses the right-of-way of a hard surfaced road, a highway,
a public street, or a railroad,,

(d) For Class 1 and Class 2 locations, 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
measuring station; and

(2) Steel pipe, including a pipe riser, on a platformlocated off-
shore or in inland navigable waters .

192.113 Longitudinal joint factor (E) for steel pipe .
The longitudinal joint factor to be used in the design formula in
192,.105 is determined in accordance with the following table :

Longitudinal
joint facto r

Specification Pipe class (E)
ASTM A 53 Seamless .• . . . 1 ..0 0

Electric resistance welded . . 1,00
Furnace butt welded . .. .. . . . . .60

ASTM A 106 Seamless . . .• . .. . • .•. . . •• . . 1 .00
ASTM A 333 Seamless ., . •• . • . .. .. . . .. . : . . 1 .A0

Electric resistance welded . 1 A0
ASTM A 381 Double submerged arc 1,00 ,

welded . . . .
ASTM A 671 Electric-fusion-welded . . . . 1 .0 0
ASTM A 672 Electric-fusion-welded . . . 1 .0 0
ASTM A 691 Electric-fusion-welded . . : . 1 .0 0
API 5 L Seamless . . . . • : . : •• . ., .. • •. .. 1 ..00

Electric resistance welded . . 1 .00
Electric flash welded .. .• .. . . .. 1 ..00
Submerged arc welded . . . . . 1,00
Furnace butt welded .. .. .. . .. .. .. 60

Other Pipe over 4 inches . : • . , . . .8 0
Other Pipe 4 inches or, less .. • : . .. . .6 0

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

192 .115 Temperature derating factor (T) for steel pipe.
The temperature derating factor• to be used in the design formul a

in 192,105 is determined as follows :

Temperature
derating

Gas temperature in degrees Fahrenheit factor (T)

250 or less • .. .. .. . . . . . .. • . , ., , . . . . . . •• . .. .. • 1 .000

300 . . . .. •• . . : .. . . . . . .. . . . . . . . . . . . .. . . 0 .967
350 . . . . . . 0.933
400 . . . . . .. . . . . . . . .. . . . . . . . . . .. . . 0.900
450 0.867

For, intermediate gas temperatures, the derating factor is deter -
mined by interpolation .

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

P = 2S[(D t)
] x

0,32

P .= Design pressure, gage, kPa (psi) .

S For thermoplastic pipe the long-term hydrostatic
strength determined in accordance with the listed spec-
ification at a temperature equal to 23° C(7 .3° F), 38° C
(100° F), 49° C(120° F), or 60° C(140° F) ; for rein-
forced thermosetting plastic pipe, 75,800 kPa (11,000
psi)• .

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

192.123 Design limitation for plastic pipe.
(a) The design pressure may not exceed 689 kPa (100 p .s•.i.g ..)

for plastic pipe used in-
(1) Distribution systems ; or
(2) Classes 3 and 4 locations ,
(b) Plastic pipe may not be used where operating temperatures

of the pipe will be :
(1) Below minus 29° 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 for-
mula under 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° F)

(c) The wall thickness for thermoplastic pipe may not be less
than 1 .57 millimeters (0.062 in .) .

(d) The wall thickness for reinf'orced thermosetting plastic pipe
may not be less than that listed in the following table :

Minimum wall
th ickness in milli-

Nominal size in inches meters ( inches)
2 . ..• . ..• .. . .••• . . . . . . . . .. .. . . . .. . .. . .. . 1.52(0 .060 )
3 . . .~ .. . . . . .. . ~• . • .. .~ ~~ . .. ~ . . . .. .. . . . . .. .• . ~ 1 .52 (0.060)
4 .~ .. . • . ~ ~ ~ ~ ~ 1.78 (0.070)
6 . . .. .•••• . .. .. . . . . . .~ . .• .•~ ..~.~. . .. .~ .~~ . . .• 2.54 (0:100)

192 .125 Design of copper pipe. (a) Copper pipe used in
mains must have minimum wall thickness of 0 .065 inches and
must be hard drawn..

(b) Copper pipe used in service lines must have wall thickness
not less than that indicated in the following table :

Standard Nominal Wall Thickness (Inch )
Size Inch) O .D. fInch Nominal Toleranc e
1/2 .625 „040 .0035
5/8 .750 042 0035
3/4 .875 045 004
1 1 ..125 .050 .004

11/4 1,375 .055 0045
11/2 1 ..625 .060 .0045
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(c) Copper pipe used in mains and service lines may not be used
at pressures in excess of 100 p ..sa,g..

(d) Copper pipe that does not have an internal corrosion resis-
tant lining may not be used to carry gas that has an average hydro-
gen 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 ser-
vice tees, pressure contr•ol fittings, etc, ., be made of bronze, copper
or brass.

Subpart D-Design of Pipeline Components

192.141 Scope . This subpart prescribes minimum require-
ments for, the design and installation of pipeline components and
facilities• . In addition, it prescribes requirements relating to
protection against accidental overpressuring_

192.143 General Requirements. Each component of a
pipeline must be able to withstand operating pressures and other
anticipated loadings without impairment of its serviceability with
unit stresses equivalent to those allowed for comparable material
in pipe in the same location and kind of service. However, if
design based upon unit stresses is impractical for a particular com-
ponent, design may be based upon a pressure rating established by
the manufactuxer, by pressure testing that component or a proto-
type of the component.

192.144 Qualifying metallic components . Notwith-
standing any requirement of this subpart which incorporates by
reference an edition of a document listed in Appendix A ofthis
part, a metallic component manufactured in accordance with any
other edition of'that document is qualified for use under this part
if .

(a) It can be shown through visual inspection of the cleaned
component that no defect exists which might impair the strength
or tightness ofthe component; and

(b) The edition of the document under which the component
was manufactured has equal or more stringent requirements for
the following as an edition of that document currently or pre-
viously listed in Appendix A :

(1) Pressure testing ;
(2) Materials ; and
(3) Pressure and temperature ratings „

192.145 Valves. (a) Except for cast iron and plastic valves,
each valve must meet the minimum requirements, or equivalent,
of API6D. A valve may not be used under operating conditions
that exceed the applicable pressure-temperatuxe ratings con-
tained in those requirements .•

(b) Each cast .iron and plastic valve must comply with the fol-
lowing :

(1) The valve must have a maximum service pressure rating for

temperatures that equal or exceed the maximum service tempera-
tllre..

(2) The valve must be tested as part of the manufacturing, as
follows :

(i) With the valve in the fully open position, the shell must be
tested with no leakage to a pressure at least 13 times the maximum
service iating.~

(ii) Af'terthe shell test, the seat must be tested to a pressure not
less than 1 .5 times the maximum service pressure rating .Except
for swing check valves, test pressure during the seat test must be
applied successively on each side of the closed valve with the
opposite side open. No visible leakage is permitted,.

(iii) After the last pressure test is completed, the valve must be
operated through its full travel to demonstrate freedom from inter-
ference.
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(c) Each valve must be able to meet the anticipated operating
conditions .

(d) No valve having shell components made of ductile ix•on
may be used at pressures exceeding 80% of the pressure ratings
for comparable steel valves at their listed temperatuxe.. However,
a valve having shell components made of'ductile iron may be used
at pressures up to 80% of the pressure ratings for comparable steel
valves at their listed tempexatuxe, if-

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

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

(e) No valve having pressure containing parts made of' ductile
iron may be used in the gas pipe components of compressor sta-
tions.

192.147 Flanges and flange accessories. (a) Each
flange or flange accessory (other than cast iron) must meet the
minimum requirements of ANSI B 16 .5, MSS SP114, or the equiv-
alent.

(b) Each flange assembly must be able to withstand the maxi-
mum pressure at which the pipeline is to be operated and to main-
tain its physical and chemical properties at any temperature to
which it is anticipated that it might be subjected in service .

(c) Each flangeon a flanged,joint in castu'on pipe must con-
form in dimensions, drilling, f'ace and gasket design to ANSI
B 16 .1 andbe cast integrally with the pipe, valve, or fitting .

192.149 Standard fitt ings. (a) The minimum metal thick-
ness of`tlueaded fittingsma,y not be less than specified for the
pressures and tempetatux'es in the applicable standards referenced
in this part, or their equivalent .

(b) Each steel butt-welding fitting must have pressure and tem-
peratur'e tatings based on stresses for pipe of the same or equiva-
lent material„ The actual butsting strength of the fitting must at
least equal the computed bui•sfing strength of pipe of the desig-
nated 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 mak e
a hot tap must be designed for at least the operating pressure of the
pipeline ;

(b) Where a ductile iron pipe is tapped, the extent of full-thread
engagement and the need for the use of outside-sealing service
connections, tapping saddles, or other fixtures must be deter-
mined by service conditions .:

(c) Where a threaded tap is made in cast iron or ductile iron
pipe, the diameter ofthe 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

/21 A 11/nr_inrh tap may be made in a d-inch cast irnn or dlict,i_le

iron pipe, without reinforcement„ However, in areas where cli-

mate, soil and service conditions may create unusual external
stresses on cast iron pipe, unreinforced taps may be used only on
6-inchor larger pipe :

192.153 Components fabricated 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 determined, 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

~!

.

`~.
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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 specifica-

tion listed in Appendix B to this part.
(3) Partial assemblies such as split rings or collars .
(4) Pref'abricatedunits that the manufacturer certifies have

been tested to at least twice the maximum pressure to which they
will be subjected under the anticipated oper•ating conditions .

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

(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 to pipe in the form of a single connection,
or in a header or manifold as a series of connections, must be
designed to ensure that the strength of the pipeline system is not
reduced, 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 .

192 .157 Extruded outlets . Each extruded outlet must be
suitable for, anticipated service conditions and must be at least
equal to the design strength of the pipe and other fittings in the
pipeline to which it is attached .,

192 .159 Flexibility. Each pipeline must be designed with
enough flexibility to prevent thermal expansion or contraction
from causing excessive stresses in the pipe or components, exces-
sive bending or unusual loads at joints, or undesirable forces or
moments at points of connection to equipment, or at anchorage or
guide points .

192 .161 Suppo rts and anchors . (a) Each pipeline and its
associated equipment must have enough anchors or supports to :

(1) Prevent undue strain on connected equipment;
(2) Resist longitudinal forces caused by a bend or offset in the

pipe; and

(3) Prevent or damp out excessive vibr•ation .
(b) Each exposed pipeline 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 expansion or contraction or by the weight of the
pipe and its contents :

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

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

(2) Provision must be made for the service 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 completely

encircles 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
unyielding line or other fixed object must have enough flexibility
to provide for possible movement, or it must have an anchor that
will limit the movement of the pipeline, .

(f) Except for offshore pipelines, each underground pipeline
that is being connected to new branches must have a firm founda-
tion for both the headet and the branch to prevent detrimental lat-
eral and vertical movement.

192.163 Compressor stations : design and construc-
tion . (a) Location of'compressor building, . Except for a compres-
sor building 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 con-
trol of the operator, to minimize the possibility of fire being com-
municated to the compressor building f'rom structures on adjacent
property. There must be enough open space around the main com-
pressor building to allow the free movement of fue-fighting
equipment .

(b) Building construction . Each building on a compressor sta-
tion site must be made of noncombustible materials if it 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 equip-
ment used for domestic purposesPSC 192 :163(b) All compressor
station buildings shall be constructed of non-combustible materi-
als as defined by the Wisconsin state building code administered
by the department of industr,y, labor and human relations „

(c) E.xits. Each operating floor of a main compressor building
must have at least two separated and unobstructed exits located so
as to provide a convenient possibility of escape and an unob-
structed passage to a place of safet•y, Each door latch on an exit
must be of a type which can be readily opened from the inside
without a key. Each swinging door located in an exterior wall must
be mounted to swing outward . PSC 192.,163(c) Exits shall be pro-
vided in compliance with the requirements of the Wisconsin state
building code administered by the department of industr•y, labor
and human relations .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 opportu-
nity for• escape to a place of safety, or have other facilities afford-
ing a similarly convenient exit from the area. Each gate located
within 200 feet of any compressor plant building must open out-
ward and, when occupied, must be openable from the inside with-
out a key.

(e) Electrical facilities . Electrical equipment and wiring
installed in compressor stations must conform to the National
Electrical Code, NFPA-70 (ANSI), so far as that code is applica-
ble. PSC 192, :163(e) All electrical equipment and wiring installed
in gas transmission and distribution compressor stations shall
conf'orm to the requirements of the Wisconsin state electrical
C;ode.

192.165 Compressor stations: liquid removal . (a)
Where entrained vapors in gas may liquefy under the anticipated
pressure and temperature conditions, the compressor must be pro-
tected against the introduction of those liquids in quantities that
could cause damage.

(b) Each liquid separator• used to remove entrained liquids at a
compressor station must:

(1) Have a manually operable means of removing these liq-
uids

.(2) Where slugs of liquid could be carried into the compres-
sor•s, have either automatic liquid removal facilities, an automatic
compressor shutdown device, or a high liquid level alarm ; and
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(3) Be manufactured in accordance with section VIII of the
ASME Boiler and Pressure Vessel Code, except that liquid separa-
tors constructed of'pipe and fittings without internal welding must
be fabricated with a design factor of 0.4, or less.

192.167 Compressor stations : emergency shutdown .
(a) Except for unattended field compressor stations of 1,000
horsepower or less, each compressor station must have an emer-
genc,y shutdown system that meets the following :

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

(2) It must discharge gas fiom the blowdown piping at a loca-
tion where the gas will not create a hazard .

(3) It must provide means f'or the shutdown of gas compressing
equipment, gas fires, and electrical facilities in the vicinity of gas
headers and in the compressor building, except, that :

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

(ii) Electrical circuits needed to protect equipment from dam-
age 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 ;
(ii) Near the exit gates, if the station is fenced, or near emer-

gency exits, if not fenced ; an d
(iii) Not more than 500 feet from the limits of the station ..
(b) If a compressor station supplies gas directly to a distribution

system with no other adequate source of gas available, the emer-
gency shutdown system must be designed so that it will not func-
tion at the wrong time and cause an unintended outage on the dis-
ttibution system ..

(c) On a platform 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 oper

ating pressure plus 15 percent; or
(ii) When an uncontrolled fire occurs on the platform ; and
(2) In the case of compressor station in a building :
(i) When an uncontrolled fire occurs in the building ; or
(ii) Whenthe 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 paragr•aph (c) (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) Eachcompressox• station must have pressure relief'
or other suitable protective devices of sufficient capacity and sen-
sitivity to ensure that the maximum allowable operating pressure
of the station pining and eqtiiin,ment 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
equipment. (a) Each compressor station must have adequate
fire protection facilities . If frie pumps are a part of'these facilities,
their operation may not be affected by the emergency shutdown
system :

PSC 192.171 (a) Fire pr•otection .. Fire-protection facilities
shall be provided as specifically directed by the department of
industry, labor andhuman relations and the local fire department•
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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 electri-
cal induction or s•ynchronous motor, must have an automatic
device to shut down the unit before th e speed of either the prime
mover or the driven unit exceeds a maximum safe speed

.(c) Eachcompressor unit in a compressor station must have a
shutdown or alarm device that operates in the event of inadequate
cooling or lubrication ofthe unit ..

(d) Each compressor station gas engine th at operates wi th pres-
sure gas injection must be equipped so that stoppage of the engine
automatically shuts off the fuel and vents the engine distribution
manif'old ..

(e) Each muffler• for a gas engine in a compressor station must
have vent slots or holes in the baffles of each compartment to pre-
vent gas from being trapped in the muffler„

192.173 Compressor stations : ventilation . Each com-
pressor 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 place

sPSC 192.173 There shall be compliance with the department
of'industry, labor and human relations' heating, ventilation, and
air conditioning code .•

192.175 Pipe-type and bottle-type holders . (a) Each
pipe-type and bottle-type holder• must be designed so as to pre-
vent the accumulation of liquids in the holder; in connecting pipe,
or in auxiliary equipment, that might cause corrosion or inter•fere
with the safe operation of the holder„

(b) Each pipe-type or, bottle-type holder must have minimum
clearance from otherholders in accordance with the following for-
mula:

C_
3DxPxF

1,000
in which :

C= Minimum clearance between pipe containers or bottles in
inches, .

D= Outside diameter of pipe containers or bottles in inches ..
P= Maximum allowable operating pressure, ps ..i.g.
F= design factor as set forth in 192 .111 ofthis part„

192.177 Additional provisions for bott le-type hold-
ers . (a) Each bottle-type holder must be :

(1) Located on a site entirely surrounded by fencing that pre-
vents access by unauthorized persons and with minimum clear-
ance from the fence as follows :

Minimum
clearance

Maximum allowable operating pressure (feet)
Less than 1,000 p . s,.i..g . . . .. .. . . .. .. .. . . . . . .. . . 25
1,000p .s ..i..g.. or more . . . . .. .. . . .,~ .. . . . 10

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 no t

weldable under field conditions must comply with the following :
(1) A bottle-type holder made from alloy steelmust meet the

chemical and tensile requirements for the various grades of steel
in ASTM A 372.

(2) The actual yield-tensile ratio of the steel may not exceed
0:85,:

(3) 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 small diameter portion of the bottle end closure

f . .
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for cathodic protection if a localized thermit welding process is
used .

(4) The holder must be given a mill hydrostatic test at a pres-
sure thatproduces ahoop stress at least equal to 85% of the SMYS,.

(5) The holder, connection pipe, and components must be leak
tested after installation as required by Subpart J of this par t

192 .179 Transmission line valves. (a) Each transmissio n
line, other than off'shore segments, must have sectionalizing block
valves spaced as follows :

(1) Each point on the pipeline in a Class 4 location must be
within 21/2 miles of a valve.

(2) Each point on the pipeline in a Class 3 location must be
within 4 miles of a valve .

(3) Each point on the pipeline in a Class 2 location must be
within 71/2 miles of a valve, .

(4) Each point on the pipeline in a Class I location must be
within 10 miles of a valve• ,

(b) Each sectionalizing block valve on a transmission line,
other than off'shore 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 fiom tampering
and damage.

(2) The valvemustbe 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 seg-
ments, between main line valves must have a blowdown valve
with enough capacity 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 fiom the electrical conduc-
toi•s :

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

192 .181 Distribution line valves . (a) Each high-pressure
distribution system must have valves spaced so as to reduce the
time toshut down a section of main in an emergenc,y;. The valve
spacing is determined by the operating pressure, the size of the
mains,~and the local physicalconditions .

(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 valve during an emergency that might pre-
clude 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 operation of the valve 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
1,500feet distant from each regulator ctntin.;,;

(c) Each valve on a main installed for operating or emergency
purposes must comply with the following :

(1) The valve must be placed in a readily accessible location
so as to facilitate its operation in an emergenc,y.

(2) The operating stem or mechanism must be readily accessi-
ble .

(3) If the valve is installed in a buried box 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 to protect installed
equipment .

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

(c) 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'vaults and pits, for presaure
limiting, pressure relieving and pressure regulating equipment,
consideration shall be given to the protection of the installed
equipment from damage, 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 (e) Vault or pit openings shall be located so as
to minimize 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 workers can step on them when
entering or leaving the vault or pit, unless such par2s are suitably
protected, Whenever a vault or pit opening is to be located above
equipment which could be damaged by a falling cover a circular
cover should be installed or other suitable precautions taken..

192 .185 Vaults: accessibility. Each vault must be located
in an accessible location and, so far as practical, away fiom-

(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, electric, steam, or other• f'acilifies .

192.187 Vaults: sealing, venting, and ventilation . Each
undergroundvault or 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 a pipe 4 inches in diameter ;

(2) The ventilation must be enough to minimize the formation
of combustible atmosphere in the vault orpit ; and

(3) The ducts must be high enough above grade to disperse any
gas-air mixtures that might be discharged .

PSC 192.187 (a) (3) The outside end of the ducts shall be

equipped with a suitable weatherprooffrtting or vent-head
designed to prevent foreign matter from entering or obstructing
the duct.. The effective area of'the openings in such fattings or vent-
heads shall be at least equal to the cross-sectional area of a
4-inch duc•t, The horizontal section of'the ducts shall be as short

as practical and shall be pitched to prevent the accumulation of
liqiiids in the iin2, The niimber of bends and ojj ets shaii be

reduced to a minimum and provisions shall be incorporated to
facilitate the periodic cleaning of the duets ,

(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 mix-
ture might be ignited, and there must be a means for testing the
internal atmosphere bef'ore removing the cover ;

(2) If the vault or pit is vented ; there must be a means of pre-
venting external sources of ignition from reaching the vault atmo-
sphere; or

(3) If the vault or pit is ventilated, paragraph (a) or (c) of this
section applies .
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(c) If a vault or pit, as covered by paragraph (b) of this section,
is ventilated 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 xequixed .

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
mean s of a drain connection to any other underground structure .

(c) A ll electrical equipment in vaults must conform to the
applicable requirements of Class 1, Group D, of the Nation al Elec-
trical Code, ANSI Standard Cl,,

PSC 192 .189 ( c) Electrical equipment in vaults shall conform
to the applicable requirements of the Wisconsin state electrical
code .

192.191 Design pressure of plastic fitt ings . (a) Ther-
mosetting fittings for plastic pipe must conform to ASTM D 2517 .

(b) Thermoplastic fittings for plastic pipe must conform to
ASTM D 2513 .

192 .193 Valve installation in plastic pipe . Each valve
installed in plastic pipe must be designed so as to protect the plas-
tiamaterialagainst'excessive torsional or shearing loads when the
valve or shutoff is operated, and from any other secondary streses
that mightbe exerted through the valve or its enclosuxe

192.195 Protection against accidental overpressur-
ing . (a) General requirements .. Except as provided in 192„197,
each pipeline that is connected to a gas source so that the maxi-
mum allowable operating pressure could be exceeded as the result
of pressure control failuxe or of some other type of failure, must
have pressure relieving or'piessure limiting devices that meet the
requirements of 192.199 and 192 .201 .

(b) Additional requirements for distribution systems . Each dis-
tribution system that is supplied from a source of gas that is at a
higher pressure than the maximum allowable operating pressure
for the system must-

(1) Have pressure regulation devices capable of' meeting the
pressure, load; and other service conditions that will be experi-
enced in normal operation of the system, and that could be acti-
vated in the event of failure of some portion of thesystem; and

(2) Be designed so as to prevent accidental overpressuring .
PSC 192 .195 (3) Suitable types ofprotective devices to prevent

overpressuring of high-pressure distribution systems include :
(i) Spring-loaded relief valves of types meeting the provisions

of the ASME Unfired Pressure Vessel Code, .
(ii) Pilot-loaded back-pressure regulators used as relief

valves, so designed that failur•e of the pilot system or control lines
w illrnf, .co theregflatO rtn OlmesY,

(iii) Weight-loaded relief'valves .
(iv)A monitoring regulator• installed in series with the primary

pressure regulator.
(v) A series regulator installed upstream from the primary reg-

ulator, and set to continuously limit the pressure on the inlet of the
primary regulator in accordance with the provisions of section
192.201 .

(vi) An automatic shut-off device installed in series with the
primary pressure regulator, and set to shut offin accordance with
the provisions of 192,201, , This device must remain closed until
manually r•eset.. It should not be used where it might cause an inter-
ruption in service to a large number of customers„

(vii) Spring-loaded diaphragm-type relief valves :
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PSC 192 .195 (4) Suitable types of protective devices to prevent
overpressuring of'lorv pressure distribution systems include, r

(i) A liquid seal relief device that can be set to open accurately
and consistently at the desired pr•essure:

(ii) Weight loaded relief valves .

(iii) An automatic shut-off device as described in s, PSC
192..195 (3) (vi) „

(iv) A pilot loaded back pressureregulator as described in s, .
PSC 192 .195 (3) (ii) .

(v) A monitoring regulator as described in s,. PSC 192 .195 (3)
(iv) .

(vi) A series regulator as described in s .PSC 192.195 (3) (v),.
PSC 192 .195 (c) Suitable types of'protective devices to .prevent

overpressuring of gas pr•essure holdera, pipelines and other facili-
ties 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 relief'
valves, so designed that failure of'the pilot system or control lines
will cause the regulator to open ,

192 .197 Control of the pressure of gas delivered from
high-pressure distribution systems. (a) If the maximum
actual operating pressure of the distribution system is under 60
p..s,i•g. and a service regulator having the following characteris-
tics is used, no other pressure limiting device is required :

(1) A regulator capable of reducing distribution line pressure
to pressures recommended for household appliances .

(2) A single port valve with proper orifice for the maximum gas
pressure at the regulator inlet ..

(3) A valve seat made of resilient material designed to with-
stand abrasion of the gas, impurities in gas, cutting by the valve,
and to resist permanent def'ormation when it is pressed against the
valve port.

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

(5) A regulator that, under normal operatingconditions, is able
to regulate the downstream pressure within the necessary limits of'
accuracy and to limit the build-up of pressure under no-flow
conditions to prevent a pressure that would cause the unsafe
operation of any connected and properly adjusted gas utilization
equipment.

(6) A self:-contained service regulator with no external static
oi control lines

(b) If the maximum actual operating pressure of the distcibu-
tion system 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 sec-
tion is used, or if the gas contains materials that seriously interfere
with the operation of service regulators, there must be suitable
protective devices to prevent unsafe overpressuring of the cus-
tomer's appliances if the service regulator fails

(c) If the maximum actual operating pressure of the distribu-
tion system exceeds 60p .s .i .g ., .one of the following methods must
be used to regulate andlimit, to the maximum safe value, the pres-
suxe or, gas delivered to the customer:

(1) A service regulator having the characteristics listed in para-
graph (a) of this section, and another regulator located upstream
from the service regulatar• . 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 sexvicexegulator to 60
p .s .i•g,. or, less in case the upstream regulator fails to function prop-
erly. This device may be either a relief valve or an automatic shut-
off that shuts, if the pressure on the inlet of the service regulator
exceeds the set pressure (60 p s••i .g ., or less), and remains closed
until manually reset .
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(2) A service regulator and a monitoring regulator set to limit,
to a maximum safe value, the pressure of the gas delivered to the
customer.

(3) A service regulator with a relief'valve vented to the outside
atmosphere, with the relief valve set to open so that the pressure
of gas going to the customer does not exceed a maximum safe
value .. The relief valve may either be built into the service regula-
tor or it may be a separate unit installed downstream from the ser-
vice 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 rating of the ser-
vice 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•,

(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 . PSC 192197(d) The service
regulator must be of a,type that is capable under normal operating
conditions of regulating the downstream pressure within the lim-
its of section PSC 134,23 and of limiting the build-up of pressure
under no-flow conditions of 50% or less of the discharge pressure
maintained under flow conditions . PSC 192,197(e) In addition to
the provisions of 192 .197 (a) and (b) if the maximum actual oper-
ating pressure of the distribution system is greater than low pres-
sure and is equal to or less than 60 p.s,i,.g ., a suitable protective
device shall be installed to prevent unsafe overpressuring of the
customer's appliances should the service regulator fail.~ Some of
the suitable types of protective devices to prevent overpressuring
of customers' appliances are :

(a) A monitoring regulator
(b) A relief'valve
(c) An automatic shut-off device
These devices may be installed as an integral part of'the service

regulator or as a separate unit ..

PSC 192 .197 (f) Breather• vents shall be provided on all service
r•egulators.

192 .199 Requirements for design of pressure relief
and limiting devices . Except for rupture discs each pressure
relief oY, pressure limiting device must-

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

(b) Have valvesand 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 support made of noncombustible material;
(e) Have discharge stacks, vents, or outlet ports designed to

prevent accumulation ofwater, ice, or snow, located where gas
can be discharged into the atmosphere without undue hazard ;

PSC 192.199 (e) In addition the outlet ports must be insect-
proof and consideration should be given to all exposures in the
immediate vicinity including windows or locations where gas can
enter• confined area s

(f) Be designed and installed so that the size of the openings,
pipes, and fittings located between the system to be protected and
the pressuxerelieving device, and the size of the vent line, are ade-
quate to prevent hammering of the valve and to prevent impair-
ment of relief capacity ;

(g) Where installed at a district regulator• station to protect a
pipeline system fiom overpressuring, be designed and installed to
prevent any single incident such as an explosion in a vault or dam-
age by a vehicle from affecting the operation of both the overpres-
sure protective device and the district regulator ; and

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

PSC 192.199 (h) Acceptable methods for complying with
192,199 (h) are:•

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

(ii) Install duplicate r•elief valves, each having adequate capac-
ity by itself'to protect the system and arrange the isolating valves
or .3-way valve so that mechanically it is possible to render• only
onesafety device inoperative at a time,.

PSC 192.199 (i) Precautions shall be taken to prevent unau-
thorized operation of'any valve which will make pressure limiting
devices inoper•ative ., This provision applies to isolating valves,
by-pass valves, and valves on control or float lines which are
located between the pressure limiting device and the system which
the device protects•. A method similar• to PSC 192.199 (h) shall be
considered acceptable in complying with this provision .

192.201 Required capacity of pressure relieving and
limiting stations . (a) Each pressure relief sta6on or pressure
limiting station or, group of those stations installed to protect a
pipeline must have enough capacity, and must be set to operate,
to insure the following :

(1) In a low pressure distribution system, the pressure maynot
cause the unsafe operation of any connected and properly adjusted
gas utilization equipment .

(2) In pipelines other than a low pressure distribution system-
(i) If the maximum allowable operating 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 stress of 75 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 allowable operating pressure plus 6 p..s ..i, .g .; or

(iii) If the maximum allowable operating pressure is less than
12 p..s .,i .g,., the pressure may not exceed the maximum allowable
operating pressure plus 50 percent„

(b) When more than one pressure regulating or compressor sta-
tion feeds into a pipeline, relief valves or other protective devices
must be installedat 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 which it was designed, or against
which itwas protected, whichever is lower.

(c) Relief valves or, other pressure limiting devices must be
installed at or near each regulator station in a low-pressure dis-
tribution 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 properly adjusted gas utilization
equipment .

192 .203 Instrument, control, and sampling pipe and
components . (a) Applicability, This section applies to the
design of instrument, control, and sampling pipe and components .,
It does not apply to permanently closed systems, such as fluid-
filled temperature-responsive devices .

(b) Materials and design . All materials employed for pipe and
components must be designed to meet the particular conditions of
service and the following :

(1) Each takeoff connection and attaching boss, fitting, or
adapter must be made of suitable material, be able to withstand the
maximum service pressure and temperature of the pipe or equip-
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ment to which it is attached, and be designed to satisfactorily with-
stand all stresses without failure by fatigue .

(2) A shutoff valvemust be installed in each takeoff line as near
as practicable to the point of takeoff . Blowdown valves must be
installed where necessary.

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

(4) Pipe or components that may contain liquids must be pro-
tected by heating or other means from damage due to freezing .

(5) Pipe or components in which liquids may accumulate must
have drains or drips..

(6) Pipe or components subject to clogging from solids or
deposits must have suitable connections for, cleanin

g(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 mannet suitable fox• the antici-
pated pressure and temperature condition, Slip type expansion
joints may not be used,. Expansion must be allowed for by provid-
ing flexibility within the system itself,.

(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 deviceinoperative~ .

PSC 192.204 Pipelines on private right-of-way of
electric transmission lines. Where gas pipelines parallel
overhead electric transmission lines on the same r'ight-of-wa•y,
the company operating the pipelines shall take the following pre-
caution s

(a) Employ blow-down connections that will direct the gas
away from theelectric conductors ., .

(b) Install a bonding conductor across points where the main
is to be separated and maintain this connection while the pipeline
is separated The current carrying capacity of'the bonding con-
ductor' should be at least one-half of the capacity of the overhead
line conductors• ,

(c) Make a study in collaboration with the electric company on
the common problems of'corrosion and electrolysis, taking the fol-
lowing factors into consideration .,

(1) The possibility of'the pipeline carrying either unbalanced
line cur'rents or fault currents .

(2) The possibility of'lightning orfaultcurrents inducing volt-
ages sufficient to puncture pipe coatings or pipe, .

(3) Cathodic protection of'the pipeline, including location of
gr'ound beds, especially if the electric line is carried on steel tow-
ers

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

(d) Investigate the necessity of protecting insulating,joints in

the pipeline against induced voltages or currents resulting from
r__~ ._ __ ~ d . v~i~RciZc~g Str'GKES. alZC/C pr6iBCi1Gn CRntJe GtSCained by connecting

buried sacrifYcial 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 steelpipe or steel pipeline components„

192.225 Welding-General . (a) Welding must be per-
f'oxmed by a qualified welder in accordance with welding proce-
duxes qualified to produce welds meeting the requirements of this
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subpatt . The quality of the test welds used to qualify the procedure
shall be determined by destructive testing,.

(b) Each welding procedure must be recorded in detail, includ-
ing the results of the qualifying tests . This record must be retained
and followed whenever the procedure is used .

192.227 Qualification of welders . (a) Except as provided
in paragraph (b) of this section, each welder must be qualified in
accordance with section 3 of API Standard 1104 or section IX of
the ASME Boiler' and Pressure Vessel Code. However, a welder
qualified under an earlier edition than listed in Appendix A may
weld but may not requalify under that earlier edition ,

(b) 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 set forth in section I of Appendix C to
this part . A weldex who makes welded service line connections to
mains must also perform an acceptable test weld undex• section II
of Appendix C to this part as a part of his for her] qualifying test .,
After initial qualification, a welder may not perform welding
unless-

(1) Within the preceding 15 calendar months, the welder has
requalif'ied, except that the welder must requalify at least once
each calendar' year; or

(2) Within the preceding 71/2 calendax' months, but at least
twice each calendax• year, the welder has had-

(i) A production weld cut out, tested and found acceptable in
accordance with the qualifying test ; o r

(ii) For welders who work only on service lines 2 inches or
smaller in diametei•, two sample welds tested and found accept-
able in accordance with the test in section III of Appendix C to this
part .

192 .229 Limitations on welders. (a) No welder whose
qualification is based on nondestructive testing may weld com-
pressor station pipe and components ..

(b) No welder may weld with a paxticular welding process
unless, within the preceding 6 calendar months, he [or she] has
engaged in welding with that pxocess .

(c) A welder qualified under section 192..227 (a) may not weld
unless within the preceding 6 calendaY• months the welder has had
one weld tested and found acceptable under Section 3 or, 6 of API
Standard 1104, except that a welder qualified under an earliex• edi-
tion previously listed in Appendix A may weld but may not requ-
alify under that earlier edition .

1 .92 .231 Protection from weather. The welding opera
tion must be protected from weather conditions that would impair
the quality of the completed weld „

192 .233 Miter joints . (a) A miter joint on steel pipe to be
operated at a pressure that produces a hoop stress of 30% or more
of'SMYS may not deflect the pipe more than 3° .

(b) A mitex joint on steel pipe to be operated at a pressure that
produces a hoop stress of less than 30%, but more than 10%, of
SMYS may not deflect the pipe more than 121/2 and must be a dis-
tance equalto one pipe diameter or more away from any other
miter joint, as measured from the crotch of each joint .

(c) A mitex• joint on steel pipe to be operated at a pressure that
produces a hoop stress of 10% or less of' SMYS may not deflect
the pipe more than 90° .

192 .235 Preparatiorrfor welding . Bef'ore beginning any
welding, the welding surfaces mustbe clean and free of any mate-
rial that may be detrimental to the weld, and the pipe or component
must be aligned to provide the most favar•able condition for depos-
iting theroot bead~. This alignment must be preserved while the
root bead is being deposited
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192.241 Inspection and test of welds . (a) Visual inspec-
tion of' welding must be conducted to insure that=

(1) The welding is performed in accordance with the welding
procedure ; 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 pro-

duces a hoop stress of 20 percent or more of SMYS must be non-
destructively 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 lim-
ited in number that nondestructive testing is impractical .

(c) The acceptability of a weld that is nondestructively tested
or visually inspected is determined according to the standards in
Section 6 of API Standard 1104 .,

192 .243 Nondestructive testing . (a) Nondestructive test-
ing of welds must be performed by any process, other than trepan-
ning, 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 test-
ing..

(c) Procedures must be established for the proper interpretation
of each nondestructive test of a weld to ensure the acceptability of
the weld under 192241 (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 circumference :

(1) In Class 1 locations, except offshore, at least 10% .
(2) In Class 2 locations, at least 15% .
(3) In Class 3 and Class 4 locations; at crossings of major or

navigable iivei s, and offshore, and within railroad or public high-
way rights-of=wa•y, including tunnels, bridges and overhead road
crossings, 100% unless impxacticable . Non-destructive testing
must be impracticable for each girth weld not tested .

(4) At pipeline tie-ins, 100% .
(e)Except for a welder whose work is isolated from the princi-

pal welding activity, a sample of each weldex's work for each day
must be nondestructively tested, when nondestructive testing is
required under 192 .241 (b)

.(f) When nondestructive testing is required under 192,241 (b),
each opexator, must retain, for the life of the pipeline, a record
showing by milepost, engineering station, or by geographic fea-
ture, the number of girthwelds made, the number of nondestruc-
tively tested;,the number of rejected, and the disposition of the
rejects ..

192 .245 Repair or removal of defects. (a) Each weld that
is unacceptable under s . PSC 192,241 (c) must be removed or
repaued .. Except for welds on an offshore pipeline being installed
from a pipeline vessel, a weld must be removed if it has a crack
that is more than 8 percent of the weldlength

.(b) Each weld that is repaired must have the defect removed
down to sound metal and the segment to be repaired must be pre-
heated if conditions exist which would adversely affect the quality
of the weld repair.. After repau, the segment of the weld that was
repaired must be inspected to ensure its acceptability .

(c) Repair of a crack, or of an,y defect in a previously repaired
area must be in accordance with written weld repair procedures
that have been qualified under s~. PSC 192 .225 . Repair• procedures
must provide that the minimum mechanical properties specified

for the welding procedure used to make the original weld are met
upon completion of the final weld repair .

PSC 192 .246 Precautions to avoid explosions of gas-air
mixtures or uncontrolled fires during construction operations „

(a) Operations such as gas orelectric• welding and cutting with
cutting torches can be safely performed on pipelines and mains
and auxiliary 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
operations are to be performed.

(b) When a pipeline or main can be kept full of gas during a
welding or cutting operation, the following procedures are recom-
mended..

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

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

(3) Close all slots or open ends immediately after they are cut
with tape, tmd/or tightly fitting canvas or other suitable material, .

(4) Do not permit two openings to remain uncovered at th e
same time . This is doubly important if'the two openings are at dif-
ferent elevations ..

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

(d) In situations where welding or cutting must be done on faci-
lities which are filled with air and connected to a source of'gas and
the precautions recommended above cannotbe taken, one ormore
of'the following precautions, depending upon the circumstances
at the job are required:

(1) Purging of the pipe or equipment upon which welding or
cutting is to be done, with combustible gas or inert gas .

(2) Testing of'the atmosphere in the vicinity of the zone to be
heated before the work is started and at intervals as the work prog-
resses, with 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 prescribes minimum
requirements for joining materials in pipelines, other than by
welding .

(b) This subpart does not apply to joining during the manufac-
ture of pipe or pipeline components .

192.273 General . (a) The pipeline must be designed and
installed so 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 be made in accordance with written proce-
duces that have been proven by test or experience to produce
strong gastight joints .

(c) Each,joint must be inspected to insure compliance with this
subpart .

192 .275 Cast iron pipe . (a) Each caulked bell and spigot
•joint in cast iron pipe must be sealed with mechanical leak clamps, .

(b) Each mechanicaLjoint in cast iron pipe must have a gasket
made of a resilient material as the sealing medium•Each gasket
must be suitably confined and retained under compression by a
separate gland or f'ollower ring .

(c) Cast iron pipe may not bejoined by threaded joints .,
(d) Cast ix-on pipe may not be joined by brazing
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192.277 Ductile iron pipe . (a) Ductile iron pipe may not be
joined by threaded joints ;

(b) Ductile iron pipe may not be joined by brazing .,

192 .279 Copper pipe . Copper pipe may not be threaded,
except tliat c•opper pipe used for joining screw fittings or valves
may be threaded ifthe wall thickness is equivalent to the compara-
ble size of'Schedule 40 or heavier• wall pipe listed in Table C1 of
ANSI B16,5•,PSC792 .279Copper pipe shall bejoined by using
either a compression type coupling or a brazed or soldered lap
joint.. The filler material used for brazing shall be a copper-phos-
phorous 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 joinedb,y solvent cement, adhesive, or heat fusion may not be
disturbed until it has properl,y set . Plastic pipe may not be joined
by a thxeaded joint or miter joint.

(b) Solvent cement joints. Each solvent cement joint on plastic
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 cement must conf'orm to ASTM Specification
D 2513 :

(3) The joint may not be heated to accelerate the setting of the
cement ,

(c) Heat fusion • joints . Each heat-fusion joint on plastic pipe
must comply with the following :

(1) A butt heat-fusion joint must be joined by a device that
holds the heater• element square to the ends of the piping, compres-
ses the heated ends together, and holds the pipe in pioper, align-
ment while the plastic hardens .

(2) A socket heat-fusion joint must be •joined by a device that
heats the mating surfaces of the joint unifoxml,y and simulta-
neously to essentially the same tempexatuxe .

(3) Heat may not be applied with a torch or other open flame .
PSC 192281(c )

(4) Cate must be used in the heating operation to prevent dam-
age to the plastic materiatfrom overheating or having the material
not sufficiently heated to assure a sound joint. PSC 192 .281(c)

(5) This type joint shall not be made between different kinds
of'plastics

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

(1) The adhesive must conform to ASTM Specification D
2517 ..

(2) The materials and adhesive must be compatible with each
other.

PSC.192.281(d) (3) An adhesive bonded joint may be heated
in accordance with the pipe manufac•turer's recommendation in
order to accelerate cur•e :

PSC 192.281 (d) (4) Provision shall be made to clamp or
otherwise prevent the joined materials from moving until the
adhesive is properly set ,

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

(1) The gasket material in the coupling must be compatible
with the plasti c

(2) A rigid internal tubular stif.fener, other than a split tubular
stiffenex, must be used in conjunction with the coupling .

PSC 192.281(e) (3) The tubular stiffener should be flush with
end ofpipe or tubing and project at least 1/2 in,, beyond the outside
end of the compression fitting when installed The sti,ffener' shall
be free of rough or sharp edges and shall not be a force fit in th e
plastic•
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192.283 Plastic pipe; qualifying joining procedures .
(a) Heat Fusion, Solvent Cement andAdhesive Joints ~ . Before any
written procedure established under, ss . 192,273(b) is used for
making plastic pipe joints by a heat fusion, solvent cement or
adhesive method, the procedure must be qualified by subjecting
specimen joints made according to the procedure to the following
tests : -

(1) The burst test requirements of'-
(i) In the case of thermoplastic pipe, paxagraph 8 ..6 (Sustained

Pressure Test) or paragraph 8 7 (Minimum Hydrostatic Burst
Pressure) of ASTM D2513 ; or

(ii) In the case of thermosetting plastic pipe, paragraph 8 ..5
(Minimum Hydrostatic Burst Pressure) or paragraph 8 .9 (Sus-
tained Pressure Test) of ASTM D2517

.(2) For procedures intended for lateral pipe connections, sub-
•ject a 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
joint area, the proceduxe qualifies for use ; and

(3) For procedures intended for nonlateral pipe connections,
follow the tensile test requirements of ASTM D638, except that
the test may be conducted at ambient temperature and humidity .
If the specimen elongates no less than 25 percent or failure initi-
ates outside the joint area, the procedure qualifies for use, .

(b) Mechanical Joints . Before any written procedure estab-
lished under ss .192•,273(b) is used for making mechanical plastic
pipe joints that are designed to withstand tensile forces, the proce-
dure must be qualified by subjecting 5 specimen joints made
according to the procedure to the following tensile test :

(1) Use an apparatus for the test as specified in ASTM
D638-77a (except 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 minute, plus
or, minus 2 .,5 percent.

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

(5) Pipe specimens 102 mm (4 in .) and larger in diameter shall
be pulled until the pipe is subjected to a tensile stress equal to or
greater than the maximum thermal stress that would be produced
by a temperature change of 55°C„ (100° F .) or until the pipe is
pulled from the fitting. If the pipe pulls from the fitting, the lowest
value of the five test results, or the manuf'acturer's rating, which-
ever, is lower, must be used in the design calculations for stress~ .

(6) Each specimen that fails at the grips must be retested using
new pip e

(7) Results obtained pertain only to the specific outside diame-
ter, and material of the pipe tested, except that testing of a heavier
wall pipe may be used to qualify pipe of the same material but with
a lesser wall thickness .

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

(d) Pipe or fittings manufactured before July 1, 1980 may be
used in accordance with procedures that the manufacturer certi-
fies will produce a joint as strong as the pipe .

192.285 Plastic pipe; qualifying persons to make
joints. (a) No person may make a plastic pipe joint unless that
person has been qualified under the applicable joining procedure
by-(1) Appropriate training or experience in the use of the pro-
cedure; and

(2) Making a specimen joint fiompipe sections joined accord-
ing to the procedure that passes the inspection and test set f'orth in
paragraph (b) of this section.
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(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

(iii) Cut into at least 3 longitudinal straps, each of which is -
(A) Visually examined and found not to contain voids or disconti-
nuities on the cut surfaces of the joint areas; and (B) Deformed
by bending, torque, or impact, and if failure occurs, it must not ini-
tiate in the joint area.

(c) A person must be requalified under an applicable proce-
dure, if during any 12-month period that person-

(1) Does not make an,y,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 test-
ing under ss . 192.513 .

(d) Each operator shall establish a method to determine that
each person making joints in plastic pipelines in his [or her] sys-
tem 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 (c) and 192185 (b) unless that person has been quali-
fied by appropriate training or experience in evaluating the
acceptability of plastic pipe joints made under the applicable join-
ing procedure.

Subpart G-General Construction Requirements for
Transmission Lines and Main s

192.301 Scope. This subpar•t prescribes minimum require-
ments for constructing transmission lines and mains .

192.303 Compliance with specifications or stan-
dards . Each transmission line or main must be constructed in
accordance with comprehensive written specifications or stan-
dards that are consistent with this part .

192.305 Inspection : general . Each transmission line or
main must be inspected toensure that it is constcuctedin accor-
dance with this part..

192 .307 Inspection of materials. Each length of pipe and
each other component must be visually inspected at the site of
installation to ensure that it has not sustained any visually deter-
minable 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 minimum the chances that gouged orgrooved pipe will
get into the finished transmission line or main . Inspection, for this
purpose, just ahead of the coating operation and during the lower-
ing in and backfill operation is required.

192.309 Repair of steel pipe . (a)•Each imperfection or
damage that impairs the serviceability of' a length of steel pipe
must be repaired or removed .. If a repair is made by grinding, the
remaining wall thickness must at least be equal to either•:(1) The
minimum thickness required by the tolerances in the specification
to which the pipe was manufactured ; or

(2) The nominal wall thickness required for the design pres-
sures of the pipeline .,

(b) Each of the following dents must be removed fiom 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 burn .

(2) A dent that affects the longitudinal weld or a circumferen-
tial 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 inch in pipe 123/4 inches or less in
outer diameter; or

(ii) More than 2% of the nominal pipe diameter• in pipe over
123/4 inches in outer diameter

For the purpose of this section a"denY is a depression that pro-
duces 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 between the lowest point of the dent and a prolongation
of the original contour of the pipe .,

(c) Each arc burn on steel pipe to be operated at a pressure that
produces a hoop stress of 40%, or more, of SMYS must be
repaired or removed . 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 either :

(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 por-
tion as a cylinder .

PSC 192 .309 (f) Due primarily to climate conditions, gouges,
grooves, notches, and dents have been found to'be an important
cause of'steel pipe failures and an attempt shall be made to prevent
or eliminate 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,facilities intended to operate below this
hoop stress level.

192.311 Repair of plastic pipe. Each imperfection or dam-
age that would impair the serviceability of' plastic pipe must be
repaired by a patching saddle or, removed .

192.313 Bends and elbows.
(a) Each field bend in steel pipe, other than a wrinkle bend

made in accordance with 192,315, must comply with the follow-
ing :(1) A bend must not impair• the serviceability of the pipe

.(2) Each bend must have a smooth contour and be free from
buckling, cracks, or any other mechanical damage ..

(3) On pipe containing a longitudinal weld, the longitudinal
weld must be as near as practicable to the neutral axis of the bend
unless :

(i) The bend is made with an internal bending mandrel; or
(ii) The pipe is 12 inches or less in outside diameter or has a

diameter to wall thickness ratio less than 70 .
(b) Each circumferential weld of steel pipe which is located

where the stress during bending causes a permanent deformation
in the pipe must be non-destructively tested either befoxe 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 unless the arc length, as mea-
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sured along the crotch, is at least 1 inch. ( Sec . 3, Pub . L . 90-481,
82 Stat . 721, 49 USC 1672 ; 40 FR 43901, 49 CFR 1 .53) .

192.315 Wrinkle bends in steel pipe . (a) A wrinkle bend
may notbe made on steel pipe to be operated at a pressure that pro-
duces a hoop stress of 30%, or more, of SMYS,.

(b) Each wrinkle bend on steel pipe must comply with the fol-
lowing:

(1) The bend must not have any sharp kinks .,
(2) When measured along the crotch of the bend, the wrinkles

must be a distance of at least one pipe diameter, .
(3) On pipe 16 inches or larger in diameter, the bend may not

have a deflection of more than 11/2 for each wrinkle ..
(4) On pipe containing a longitudinal weld the longitudinal

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 fxom 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 baxiicades ..

(c) Pipelines, including pipe risers, on each platform located
offshore or in inland navigable waters must be protected f'rom
accidental damage by vessels .

192.319 Installation of pipe in a ditch . (a) When installed
in a ditch, each transmission line that is to be operated at a pressure
producing a hoop stress of 20% or more of SMYS must be
installed so that the pipe fits the ditch so as to minimize stresses
and protect the pipe coating from damage . PSC 192.319(a) This
includes grading the ditch so that the pipe has a fum, 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 impose any
strains that may kink or put a permanent bend in the pipe .

(b) When a ditch for a transmission line or main is backfilled,
it must be backfilled in a manner that-

(1) Provides firm support under the pipe; and
(2) Prevents damage to the pipe and pipe coating from equip-

ment or from the backfill matexial ,
(c) All offshore pipe in water at least 12 feet 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 equivalent
means.

PSC 192 .319 (b) (3) If'there are large rocks in the material 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 making the initial fill with rock free material to a sufficient
depth over the pipe to prevent rock damage.

PSC 192.319 (b) (4) Where flooding of'the trench is done to
consolidate the backfill, care shall be exercised to see that the pipe
is not floated from its firm bearing on the trench bottom :

PSC 192 .319 (c) The provisions of 192319 (a) shall also apply
to mains operating at less than 20% ofthe SMYS ,

192 .321 Installation of plastic pipe . (a) Plastic pipe must
be installed below ground level.

(b) Plastic pipe that is installed in a vault or any other below
grade enclosure must be completely encased in gas-tight metal
pipe and fittings that are adequately protected from coxtosion..

(c) Plastic pipe must be installed so as to minimize shear or ten-
sile stresses .

(d) Thermoplastic pipe that is not encased must have a mini-
mum wall thickness of 0 .090 inches, except that pipe with an out-
side diameter of 0 .875 inches or less may have a minimum wall
thickness of 0 .062 inches .

(e) Plastic pipe that is not encased must have an electrically
conductive wire or other means of locating the pipe while it is
undergxound.,

(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 plastic must be closed before insertion, PSC 192 .321(f)
The casing pipe shall be reamed and cleaned to the extent neces-
sary 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
adequately protected by a bridging piece or other means fiom
crushing or shearing from external loading or settling of backfill,.
Care shall be taken to prevent the plastic piping from bearing on
the end of the casing..

PSC 192.321 (g) Care shall be exercised to avoid rough han-
dling of plastic pipe and tubing.. It shall not be pushed or pulled
over sharp projections, dropped or have other objects dropped
upon it. Cautionshall be taken to prevent kinking or buckling, and
any kinks or buckles which occur shall be removed by cutting 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 befree of buckles, cracks, or other evidence
of damage.

(3) Changes in direction that cannot be made in accordance
with s . PSC 192 .321(h) (1) above shall be made with elbow-type
fittings ..

(4) Miter• bends are not permitted.•
(5) Branch connections shall be made only with socket-type

tees or other suitable fittings specifically designed for the pur-
pose

PSC 192.321(i) Plastic piping shall be laid on>undisturbed or
well compacted soil• If plastic piping is to be laid in soils which
may damage 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 con-
tinuous support shall be used .

192.323 Casing . Each casing used on a transmission line
or main under a railroad or highway must comply with the follow-
ing:

(a) The casing must be designed to withstand the superimposed
loads .

(b) If there is a possibility of water entering the casing, the ends
must be sealed .

(c) If the ends of an unvented casing are sealed and the sealing
is strong enough to retain the maximum alowable operating pres-
sure 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 entering the casing .

PSC 192.323 (e) Casing requirements of highway authoritie s
shall be, followed, however, construction type shall not be any less
than provided by this code :

192.325 Underground clearance . (a) Each transmission
line must be installed with atieast 12 inches of cleaz•ance from any
other underground structure not associated with the transmissio n
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line• If this clearance cannot be attained, the transmission line
must be protected from damage that might result from the proxim-
ity of the other structure

.(b) Each main must be installed with enough clearance from
any other underground structure to allow proper• maintenance and
to protect against damage that might result from proximity to
other stiuctuies ..

PSC 192.325 (b) If the structure is a public building where
people assemble or in areas such as playground, assembly
ground, or parlc, wherever possible the clearance 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 cannot 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 main or transmission line shall be installed under
buildings

(c) In addition to meeting the requirements 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 so as to prevent the heat from impairing the service-
ability of'the pipe .

(d) Each pipe-type or bottle-type holder must be installed with
a minimum clearance from any other holder as prescribed in
192•,175 (b) :

192 .327 Cover. (a) Except as provided in paragraphs (c) and
(e) of this section, each buried transmission line must be installed
with a minimum cover as follows :

Normal Consolidated
Location Soil rock

Inches Inches

Class I location 30 18
Class 2, 3, and 4

locations . „ • . . . . . .. . . 36 24
Drainage ditches of

,public roads and
railroad crossings . . . • . 36 24
(b) Except as provided in paragraphs (c) and (d) of this section,

eachbuxied main must be installed with at least 24 inches of cover .
(c) Where an underground structure prevents the installation of

a transmission line or main with the minimum cover, the transmis-
sion line or main may be installed with less cover• if it isprovided
with additional protection to withstand anticipated external loads..

(d) A main may be installed with less than 24 inches of cover
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 ; an d

(3) Provides adequately for prevention of damage to the pipe
by external forces .

(e) All pipe which is instailed in a navigabie river, stream, or
harbor must have a minimum cover of 48 inches in soil or 24
inches in consolidated 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, between the top of the pipe and
the natural bottom. However, less than the minimum cover is pet-
mitted in accordance with paragraph (c) of'this section .

Subpart H-Customer Meters, Service Regulators,
and Service Line s

192 .351 Seope. This subpart prescribes minimum require-
ments for, installing customer• meters, service regulators, service
lines, service line valves, and service line connections to mains ..

192 .353 Customer meters and regulators : location .(a)
Each meter and service regulator, whether inside or outside of a
building, must be installed in a readily accessible location and be
protected fiom corrosion and other damage . However, the
upstream regulatoi• in a series may be buiied .

(b) Each service regulator installed within a building must be
located as near as practical to the point of seivice line entrance .,
PSC 192.353(b) Whenever practical, the meters shall be installed
at the same location.

(c) Each meter installed within a building must be located in a
ventilated place and not less than 3 feet from any source of ignition
or any source of heat which might damage the metei . PSC
192353(c) Meters shall not be installed in bedrooms, closets,
bathrooms, under combustible stairways or in unventilated or
inaccessible places, nor closer than three feet to sources of igni-
tion, including fuinaces and water heaters ..

(d) Where feasible, the upstream regulator in a series must be
located outside the building, unless it is located in a separate
metering or regulated building ..

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
192.355(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.
(iii) Liquefied petroleum gas or other supplementary gas is

used as standby and might• flow back into the meter. A three-way
valve installed to admit the standby supply and at the same time
shut off the regular supply, can be substituted for a check valve if
desired.

(b) Service regulator vents and relief vents., Service regulator
vent and relief vents must terminate outdoors and the outdoor tei-
minal must:

(1) Be rain and insect resistant ;
(2). Be located at a place where gas fiom the vent can escape

freely into the atmosphere and away from any opening into the
building; and

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

PSC 192.355 (b) (3) At locations where service regulators
might be submerged during, floods, eithera 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, .

(c) Pits and vaults.. Each pit or vault that houses a customer
meter or regulator at a place where vehicular traffic is anticipated,
must be ableto support that traffic .

192.357 Customer meters and regulators : installa-
tion. (a) Each meter and each regulator must be installed so as to
minimize anticipated stresses upon the connecting piping and the
meter

.(b) When close all-thread nipples are used, the wall thickness
remaining after the threads are cut must meet the minimum wall
thickness requirements of this par•t.

(c) 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 pressuxe .

(b) Each newly installed meter manufactured af'tei• November
12, 1970 must have been tested to a minimum of 10 p .s• .i..g,
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(c) A rebuilt or repaired tinned steel case meter may not be used PSC 192 .365 (b) Whenever gas is supplied to a theatre,
at a pressure that is more than 50% of the pressure used to test the church, school, factory or other building where large numbers of
meter after rebuilding or repairing, persons assemble, an outside valve in such case will be required .

(c) Underground valves .. Each underground service-line valve
192.361 Service lines : installation. (a) Depth . Each must be located in a covered durable curb box or standpipe that

buried service line must be installed with at least 12 inches of allows ready operation of the valve and is supported indepen-
cover in private property and at least 18 inches of cover in streets dently of the service lines ,
androads•, However, where an underground structure prevents
installation at those depths, the service line must be able to with-
stand any anticipated external load .

(b) Support and backfa`ll . Each service line must be properly
supported on undisturbed or well-compacted soil, and material
used for backfill must be free of materials that could damage the
pipe or, its coating .

(c) Grading for drainage.; Where condensate in the gas might
cause interruption in the gas supply to the customex, the service
line must be graded so as to drain into the main or into drips at the
low points in the service line

(d) Protection against piping strain and external loading . Each
service line must be installed so as to minimize anticipated piping
strain and external loading .

(e) Installation of' service lines into buildings. Each undex-
ground service line installed below grade through the outer
foundation wall of a building must-

(1) In the case of a metal service line, be protected against cor-
rosion

(2) In the case of a plastic service line, be protected from shear-
ing action and backfill settlement ; an d

(3) Be sealed at the foundation wall to prevent leakage into the
building .

(f) Installation of service lines under buildings, Where an
underground service line is installed under a building-

(1) It must be encased in a gas-tight conduit ;
(2) The conduit and the service line must, if the service line

supplies the building it underlies, extend into a normally usable
and accessiblepaxt of the building; and

(3) The space between the conduit and the service line must be
sealed to prevent gas leakage into the building 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 192 .361 (g) It is recommended that service to one cus-
tomer and/or one building be supplied through one service and
one shut-off valve..

192 .363 Se rv ice lines: valve requirements . (a) Each ser-
vice line must have a seivice-line valve that meets the applicable
requirements of subparts B and D of this patt . A valve incorpo-
rated in a meter bar, that allows the meter to be bypassed, may not
be used as a service-line valve :

(b)A soft seat service line valve may not be used if' its ability
to control the flow of gas could be adversely affected by exposure
to anticipated 'neat•,

(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 mini-
mize the possibility of the removal .of the core of the valve .with
other than specialized tools .

192.365 Serv ice lines : location of valves . (a) Relation to
regulator or meter. Each sexvice-line valve must be installed
upstream of the xegulator, or, if there is no regulator, upstream of
the meter .

(b) Outside valves Each service line must have a shut-off
valve in a readily accessible location that, if feasible, is outside of
the building,:

192.367 Serv ice lines : general requirements for con-
nections to main piping. (a) Location . Each service-line con-
nection 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 installed to minimize the possibility of' dust and moisture
being carried from the main into the service line ..

(b) Compression-type connection to main., Each compression-
type service line to main connection must-

(1) Be designed and installed to effectively sustain the longitu-
dinal pull-out or thrust forces caused by contraction or expansion
of the piping, or by anticipated external or, internal loading ; and

(2) Ifgaskets are used in connecting the service line to the main
connection fitting, have gaskets that are compatible with the kind
of gas in the system .

192.369 Se rv ice lines: connections to cast iron or
ductile iron mains . (a) Each service line connected to a cast
iron or ductile 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 requirements 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
designed 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 dam-
age to the coating during installation. For all installations to be
made by boring, driving or similar methods or in a rocky type soil,
the following practices or their equivalents are recommended :

(1) When a service line is to installed by boring or driving and
a coated 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 par2of'the service line. It is preferable to make such
installations by,first making anoversize bore, removing the pipe
used for boring and then inserting the coated pipe .

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

192 .373 Service lines : cast iron and ductile iron . (a)
Cast iron or ductile iron pipe less than 6 inches in diameter may
not be installed for service lines :

(b) If castixon pipe or ductile iron pipe is installed foi use as
a service line, the part of the service line which extends through
the building .wall must be of steel pipe..

(c) A cast iron or ductile iron service line may not be installed
in unstable soil or under a building .

192.375 Se rv ice lines: plastic. (a) Each plastic service line
outside abuilding must be installed below ground level, except
that it may terminate above ground and outside the building, if-

(1) The above ground part ofthe plastic service line is pro-
tected against deterioration and external damage; and

(2) The plastic service line is not used to support external load

sPSC 192.375 (a) (3) The above ground portion of the plastic
service line is completely enclosed in a rigid metal tube or metal
pipe .. The metal tube or pipe shall have a minimum wall thicknes s
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of 0.035 in,, adequate protection against corrosion, and shall
extend a minimum of 6 inches below grade.

(b) Each plastic service line inside a building must be protected
against external damage .

PSC 192.375 (c) Plastic service lines that are not encased shall
either be installed with an electrically conductive wire having
adequate corrosion resistant characteristics or protection or
some other acceptable means of readily locating the buried ser-
vice pipe from the ground surface shall be provided.,

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 build-
ing may not be concealed.. PSC 192.377(a) Ferrous valves and fit-
tings installed on underground copper service lines shall be pr•o-
tected from contact with the soil or insulated from the copper• pipe.,

192 .379 NewServ ice lines not in use . Each service line
that is not placed in service upon completion of installation must
comply with one of the following until the customer is supplied
with gas :

(a) The valve that is closed to prevent the flow of gas to the cus-
tomer must be provided with a locking device or other means
designed to prevent the opening of the valve by persons other than
those authorized by the operatox, .

(b) A mechanical device or fitting that will prevent the flow of'
gas must be installed in the service line or in the meter assembl

y(c) The customer's piping must be physically disconnected
from the gas supply and the open pipe ends sealed, .

Subpart I-Requirements for Corrosion Control

192.451 Scope. (a) This subpart prescribes minimum
requirements for the protection of metallic pipelines from exter-
nal, internal, and atmospheric corrosion .

(b) An operator need not comply with paragraph (a) of this sec-
tion, if the operator can demonstrate by tests, investigation, or
experience in the area of application, including, as a minimum,
soil resistivity measurements and tests for corrosion accelerating
bacteria, that a corrosive environment does not existHowevex,
within 6 months after an installation made pursuant to the preced-
ing sentence, the operator shall conduct tests, including pipe--to-
soil potential measurerrients with respect to either a continuous
reference electrode, or an electrode using close spacing, not to
exceed 20 feet, and soil resistivity measurements at potential pro-
file peak locations, to adequately evaluate the potential profile
along the entire pipeline ., If the tests made indicate that a corrosive
condition exists, the pipeline must be cathodically protected in
accordance with paragraph (a) (2) of this section ..

(c) An operator need not comply with paragraph (a) of this sec-
tion, 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 ser-
vice 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 (c) of
this section, if apipeline is externally coated, it must be cathodi-
cally protected in accordance with paragraph (a) (2) of this sec-
tion .

(e) Aluminum may not be installed in a buried or submerged
pipeline if'that aluminum is exposed to an environment with a nat-
ural pH in excess of 8, unless tests or experience indicate its suit-
ability in the paxticular environment involved, .

(f) This section does not apply to electrically isolated, metal
alloy fittings in plastic pipelines if' -

(1) For the size fitting to be used, an operator can show by tests,
investigation, or experience in the area of application that ade-
quate corrosion control is provided by alloyage ;

(2) The fitting is designed to prevent leakage caused by local-
ized corrosion pitting .

192 .452 Applicability to conve rted pipelines . Notwith-
standing the date the pipeline was installed or any earlier dead-
lines for, compliance, each pipeline which qualifies for use under
this part in accordance with 192,14 must meet the requirements of
this subpart specifically applicable to pipelines installed before
August 1, 1971, and all other applicable requirements within 1
year• af'teithe pipeline is readied for service . However, the require-
mentsof this subpart specifically applicable to pipelines installed
af'ter Jul,y 31,1971, apply if the pipeline substantially meets those
requirements before it is readied for service or it is a segment
which is replaced, relocated, or substantially altered ..

192.453 General . Each operator shall establish procedures
to implement the requirements of this subpar•t, These procedures,
including those for the design, installation, operation and mainte-
nance of cathodic protection systems, must be carried out by, or
under the direction of, a person qualified by experience and train-
ing in pipeline corrosion control methods .

192.455 External corrosion control : buried or sub-
merged pipelines installed after July 31, 1971 . (a) Except
as provided in paagraphs .(b), (c), and (f) of this section, each
buried or submerged pipeline installed after July 31, 1971, must
be protected against external corrosion, including the following :

(1) It must have an external protective coating meeting the
requirements of 192„461,.

(2) It must have a cathodic protection system designed to pro-
tect the pipeline in its entirety in accordance with this subpart,
installed and placed in operation within one ,year after completion
of construction .

192.457 External corrosion control : buried or sub-
merged pipelines installed before August 1, 1971 . (a)
Except for buried piping at compressor, regulator, and measuring
stations, each buried or submerged transmission line installed
before August 1, 1971, that has an effective external coating must
be cathodically protected along the entire area that is effectivel•y
coated, in accordance with this subpart . For the purposes ofthis
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 tests to determine
the cathodic protection current requirements .

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

(1) Bate or ineffecriveiy coated transmission iines• .
(2) Bare or coated pipesat compressor, regulator, and measur-

ing stations .
(3) Baie or coated distribution lines . The operator shall deter-

mine the areas of active corrosion by electrical survey, or where
electrical survey is impractical, by the study of corrosion and leak
history records, by leak detection survey, or by other means, .

(c) For the puxposeofthis subpar t, active corxosion means con-
tinuing corrosion which, unless controlled, could result in a condi-
tion that is detrimental to public safety .

PSC 192.457 (d) Notwithstanding the provisions of s„ 192,457
(b) (regarding active corrosion), effectively coated steel distribu-
tion pipelines, except for those portions including services and
short sections that because of their nature and installation mak e
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cathodic protection impractical and uneconomical, must, not later
than August 1, 1975, be cathodically protected along the entire
area that is effectively coated in accordance with this subpaYt .

192.459 External corrosion control : examination of
buried pipeline when exposed . Whenever an operator has
knowledge that any portion of a buried pipeline is exposed, the
exposed portion must be examined for evidence of external corro-
sion if the pipe is bare, or if the coating is deteriorated ., If external
corrosion is found, remedial action must be taken to the extent
required by 192 .483 and the applicable paragraphs of 192 .485,
192 :487, or 192:.489 .

192 .461 External corrosion control : protective coat-
ing. (a) Each external protective coating, whether conductive or
insulating, applied for the purpose of external corrosion control
must-

(1) Be applied on a properly prepared surface ;
(2) Have sufficient adhesion to the metal surface to effectively

resist underfilm migration of moisture ;
(3) Be sufficiently ductile to resist cracking ;
(4) Havesufficient strength to resist damage due to handling

and soil stress ; and
(5) Have properties compatible with any supplemental

cathodic protection .
(b) Each external protective coating which is an electrically

insulating type must also have low moisture absorption and high
electrical resistance .

(c) Each external protective coating must be inspected •just
prior to lowering the pipe into the ditch and backfiling, and any
damage detrimental to effective corrosion control must be
repaired .

(d) Each external protective coating must be protected fxom
damage resulting from adverse ditch conditions or damage fiom
supporting blocks :

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

192 .463 External corrosion control : cathodic protec-
tion . (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 cdntained in Appendix D of this
subpart. If.none of these criteria is applicable, the cathodic protec-
tion system must provide a level of cathodic protection at least
equal to that provided by compliance with one or more of these
criteria .

(b) Ifamphoteric metals are included in a buried or submerged
pipeline containing a metal of different anodic potential-

(1) The amphoteric metals must be electrically isolated from
the remainder of the pipeline and cathodically protected ; or

(2) The entire buried or submerged pipeline must be cathodi-
cally protected at a cathodic potential that meets the requirements
of Appendix D of this part for amphotexic metals .

(c) The amount of cathodic protection must be controlled so as
not to damage the protective coating or the pipe .

192 .465 External corrosion control : monitoring. (a)
Each pipeline that is undercathodic protection must be tested at
least once each calendar yeax,but with intervals not exceeding 15
months, to determine whether the cathodic protection meets the
requirements of' § 192 .463, However, if tests at those intervals are
impractical for separately protected short sections of mains or
transmission lines, not in excess of 100 feet, or separately pro-
tected service lines, these pipelines may be surveyed on a sam-
pling basis. At least 10 percent ofthese protected structures, dis-
tributed over the entire system, must be surveyed each calendar
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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 cur-
rent power sour-ce must be inspected six times each calendar year,
but with intervals not exceeding 21/2 months, to insure that it is
operating••

(c) Each reverse current switch, each diode, and each inteifer-
ence bond whose failure would jeopardize structure protection
must be electrically checked for proper pexformance six times
each calendar year, but with intervals not exceeding 21/2 months .
Each other interference bond must be checked at least once each
calendar year, but with intervals not exceeding 15 months .

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

(e) After the initial evaluation required by paragraphs (b) and
(c) of 192 .455 and paragraph (b) of 192 .457, each operator shall,
at intervals not exceeding 3 years, reevaluate its unprotected pipe-
lines and cathodically protect them in accordance with this sub-
part in areas in which active corrosion is found .. The operator shall
determine the areas of active corrosion by electrical survey, or
where electrical survey is impractical, by the study of corrosion
and leak history records, by leak detection survey, or by other
means ..

192 .467 External corrosion control : electrical isola-
tion. (a) Each buried or submerged pipeline must be electrically
isolated from other underground metallic structures, unless the
pipeline and the other structures are electrically interconnected
and cathodically protected as a single unit .

(b) One or more insulating devices must be installed where
electrical isolation of a portion of a pipeline is necessary to facili-
tate the application of corrosion contcol ..

(c) Except for unprotected copper insextied in ferrous pipe, each
pipeline must be electrically isolated fiom metallic casings that
are a par•tof'the underground system . However, if isolation is not
achieved because it is impractical, other measures must be taken
to minimize corrosion of the pipeline inside the casing, .

(d) Inspection and electrical tests must be made to assure that
electrical isolation is adequate .

(e) An insulating device may not be installed in an area where
a combustible atmosphere is anticipated unless precautions are
taken to preventarcing .

(f) Where a pipeline is located in close proximity to electrical
transmission tower footings, ground cables or countexpoise, 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 or lightning, and protective measures must
also be taken at insulating devices .

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 electri-
cal measurements to determine the adequacy of cathodic protec-
tion .

192 .471 External corrosion control : test leads . (a)
Each test lead wire must be connected to the pipeline so as to
remain mechanically secure and electrically conductive ,

(b) Each test lead wire must be attached to the pipeline so as to
minimize stress concentration on the pipe .

(c) Each bared test lead wire and bared metallic area at point
of connection to the pipeline must be coated with an electrical
insulating material compatible with the pipe coating and the
insulation on the wire•,

192 .473 External corrosiorrcontrol : interference cur-
rents . (a) Each operator whose pipeline system is subjected to
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stray currents shall have in effect a continuing program to mini-
mize the detrimental effects of such currents .

(b) Each impressed current type cathodic protection system or
galvanic 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 . (a) Corro-
sive gas may not be transported by pipeline, unless the corrosive
effect of the gas on the pipeline has been investigated and steps
have been taken to minimize internal cor•rosion .

(b) Whenever any pipe is removed from a pipeline for any rea-
son, the internal surface must be inspected for evidence of corro-
sion. If internal corrosion is found-

(1) The adjacent pipe must be investigated to determine the
extent of internal corrosion;

(2) Replacement must be made to the extent required by the
applicable paragraphs of 192 ..485, 192,487 or 192.489 ; and

(3) Steps must be taken to minimize the internal corrosion .
(c) Gas containing more than 0.1 grain of hydrogen sulfide per

100 standard cubic feet may not be stored in pipe-type or bottle-
type holders .

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 minimize internal corrosion :. Each coupon or other means
of monitoring internal corrosion must be checked two times each
calendar year, at intervals but with intervals not exceeding 71/2
months ..

192.479 Atmospheric corrosion control : 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
corxosion ., An operator need not comply with this paragraph, if the
operator can demonstrate by test, investigation, or experience in
the area of application, that a corrosive atmosphere does not exist .

(b) Pipelines installed before August 1, 1971 .. Each operator
having an aboveground pipeline or portion of a pipeline installed
before August 1, 1971 that is exposed to the atmosphere, shall-

(1) Determine the areas of atmospheric corrosion on the pipe-
line;

(2) If atmospheric corrosion is found, take remedial measures
to the extent required by the applicable paragraphs of 192•485,
192.487, or 192.489; and

(3) Clean and either coat or jacket the areas of atmospheric cor-
rosion on the pipeline with a material suitable for the prevention
of atmospheric cor•rosion.

192 .481 Atmospheric corrosion cont rol : monitoring. After
meeting the requirements of s . 192 ..479 (a) and (b), each operator
shall, at intervals not exceeding 3 years for onshore pipelines and
at least once each calendar year; but with intervals not exceeding
15 months, for offshore pipelines, reevaluate each pipeline that is
exposed to the atmosphere and take remedial action whenever
necessary to maintain protection against atmospheric corxosion .

192.483 Remedial measures : general . (a) Each segment
of inetallic pipe that replaces pipe removed from a buried or sub-
merged pipeline because of external corrosion must have a prop-
erl,y prepared surface and must be provided with an external pro-
tective coating that meets the requirements of 192 .461 .

(b) Each segment ofmetallic pipe that replaces pipe removed
from a buried or submerged pipeline because of external corrosion
must be cathodically 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 corrosion must be cathodically protected in accor-
dance with this subpart .

192 .485 Remedial measures : transmission lines . (a)
General corr•osion . Each segment of transmission line with gen-
eral corrosion and with a remaining wall thickness less than that
required for the maximum allowable operating pressure of the
pipeline must be replaced or the operating pressure reduced com-
mensurate with the strength of the pipe based on the actual remain-
ing 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 strength ofthe pipe is con-
sidered general corrosion for the purpose of this paragraph..

(b) Localized corrosion pitting. Each segment of transmission
line pipe with localized corrosion pitting to a degree where leak-
age might result must be replaced or repaired, or the operating
pressure must be reduced commensurate with the strength of the
pipe, based on the actual remaining wall thickness in the pits .

192.487 Remedial measures : distribution lines othe r
than cast iron or ductile 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 operating pxes-
sure of the pipeline, or a remaining wall thickness less than 30 per-
cent of the nominal wall thickness, must be replaced, 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 strength of the pipe is considered general corrosion for the
purpose of the paragraph .

(b) Localized corrosion pitting.. Except for cast iron or ductile
iron pipe, each segment of distribution line pipe with localized
corrosion pitting to a degree where leakage might result must be
replaced or repaired ..

192.489 Remedial measures : cast iron and ductile
iron pipelines . (a) General graphitization ., Each segment o

fcast uon or ductile iron pipe on which general graphitization is
found to a degree where a fracture or any leakage might result,
must be replaced ,

(b) Localized graphitization;. Each segment of cast iron or duc-
tile iron pipe on which localized graphitization is found to a degree
where an,yleakage might result, must be replaced or repaired, or
sealed by internal 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 cathodi-
cally protected piping, cathodic protection facilities, other than
unrecorded galvanic anodes installed before August 1, 1971, and
neighboring structures bonded to the cathodic protection s•ystem,.

(b) Each of the following records must be retained for as long
as the pipeline remains in service:

(1) Each record or map required by paragraph (a) of this sec-
tion..

(2) Records of each test, survey, or inspection required by this
subpart, in sufficient detail to demonstrate the adequacy of corxo-
sion control 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 requirements for pipelines .

192 .503 General requirements. (a) No person may oper-
ate a new segment of pipeline, or return to service a segment o

fpipeline that has been relocated or replaced, until-
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(1) It has been tested , in accordance with th is subpart and
192619 to subst antiate the maximum allowable operating pres-
sure ; an d

(2) Eachpotentially hazardous leak has been located and elimi-
nated .

(b) The test medium must be liquid, air, natural gas, or inert gas
that is-

(1) Compatible with the material of which the pipeline is
constructed;

(2) Relatively fiee of sedimentary materials ; an d

(3) Except for natural gas, nonflammable .
(c) Except as provided in 192.505 ( a), if au, natural gas, or inert

gas is used as the test medium, the following maximum hoop
stress limitations apply :

Maximum hoop
stress allowed as

percentage of SMYS

Natural Air or
Class location gas inert gas

1 . : .•: . . : . .. . . . . . . . • . .. •. . . . . . . . 80 80

2 . . . . . . : .. . . . . • .. . . . . . • . . . .30 75

3 . . . .••• . . . . . . . .. .. . . . . . . . . . . 30 50

4 . . . . . . . : . . . . . . . . . . . . . .. . . . . . 30 40

(d) Each joint used to tie in a test segment of pipeline is
excepted from the specific test requirements of this subpart, but
each non-welded joint must be leak tested at not less th an its oper-
ating pressure .:

192 .505 Strength test requirements for steel pipeline
to operate .at a hoop stress of 30 percent or more of
SMYS. (a) Except for service lines, each segment of a steel pipe-
line that is to operate at a hoop stress of 30% or mote of SMYS
must be strength tested in accordance with this section to sub-
stantiate the proposed maximum allowable operating pressure•In
addition, in a Class 1 or, Class 2 location, if there is a building
intended for° human occupancy within 300 feet of a pipeline, a
hydrostatic test must be conducted to a test pressure of at least
125% of maximum operatingpressure 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 evacuated while the hoop stress exceeds 50% of
SMYS, air or inert gas may be used as the test medium ..

(b) In a Class 1 orClass 2 location, each compressor• station,
regulator station, and measuring station, must be tested to at least
Class 3 location test requirements.

(c) 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 :

~C mpvieaa pipe is ui~. vTuy item being(d)\ if a "t other than ' the only
. '

replaced or addedxo a pipeline, a strength test after installation is
not required, if the manufacturer of the component certifies that-

(1) The component was tested to at least the pressure required
for the pipeline to which it is being added ; o r

(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 requized 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 .
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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 spec•ified minimum yield
strength .

192.507 Test requirements for pipelines to operate at
a hoop stress less than 30% of SMYS and at or above
100,p .s .i .g . Except for service lines and plastic pipelines, each
segment of a pipeline that is to be operated at a hoop stress less
than 30% of SMYS and at or 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 potentially hazardous leaks in the seg-
ments 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
medium-

(1) A leak test must be made at a pressure between 100 p•s ..i .
gand the pressure required to produce a hoop stress of 20%a of

SMYS; or
(2) The line must be walked to check for leaks while the hoop

stress is held at approximately 20% of SMYS .
(c) The pressure must be maintained at or above the test pres-

sure for at least 1 hour.

192.509 Test requirements for pipelines to operate
below 100 p.s .i .g . Except for service lines and plastic pipelines,
each segment of a pipeline that is to be operated below 100 p••s . i .

gmust be leak tested in accordance with the following:
(a) The test procedure used must ensure discovery of all poten-

tially hazardous leaks in the segment being tested ..
(b) Each main that 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..s, ;i ..g . must be tested to at least 90 p si, g . PSC 192.509(c)
If substantial protective coatings are used that would seal a split
seam, the leak test pressure shall be 100 p••s•i .g .

192:511Test requirements for se rv ice lines. (a) Each
segment of a'service line (other than plastic) must be leak tested
in accordance with .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 oper-
ating pressure when placed in service.

(b) Each segment of a service line (other than plastic) intended
to be 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 .i :g .

(c) Each segment of a service line (other than plastic) intended
to be operated at pressures ofmore than 40p .s .i :g, must be tested
to at least 90 p .s.i•.g .., except that each segment of a steel service
line stressed to 20% or more of SMYS must be tested in accor-
dance with 192,507 of this subpart..

PSC 192.511 (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 S0
p s .i .g.

192 .513 Test requirements for plastic 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 potentially
hazardous leaks in the segment being tested .

(c) The test pressure must be at least 150% of the maximum
operating 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 pipe .

{
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(d) The temperature of thermoplastic material must not be
more than 100 1 F. during the tes t

192.515 Environmental protection and safety
requirements. (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 segment ofthe pipeline being
tested will exceed 50% of SMYS, the operator shall take allpracti-
cable 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 manner 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 192.505 and 192.507 . The record must contain at least the
following inf'ormation:

(a) The operator's name, the name of the operator's employee
responsible for making the test, and the name of an,y test company
used.

(b) Test medium used„

(c) Test pressure.
(d) Test duration ..
(e) Pressure recording charts, or other record of pressure read-

ings .
(f) Elevation variations, whenever significant for, the particular

test,
(g) Leaks and failures noted and their disposi6on .

Subpart K-Uprating

192.551 Scope . This subpart prescribes minimum require-
ments f'or increasing maximum allowable operating pressures
(uprating) for pipelines .

192 .553 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 gradually, at a rate that can be controlled, and in accor-
dance with the following:

(1) At the end of each incremental increase, the pressure must
be held constant while the entire segment of pipeline that is
affected is checkedfor leaks .,

(2) Each leak detected must be repaired before a further pres-
sure increase is made, except that a leak determined not to be
potentially hazardous need not be repaired, if it is monitored dur-
ing the pressure increase and it does not become potentially haz-
ardous •

(b)Records. Each opeiatoi who uprates a segment of pipeline
shall retain for the life of the segment a record of each investiga-
tion required by this subpart, of all work per•formed, and of each
pressure test conducted, in connection with the uprating .

(c) Written plan . Each operator who uprates a segment of pipe-
line 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
pressure . Except as provided in 192 .555 (c), a new maximum
allowable operating pressure established under this subpart may
not exceed the maximum that would be allowed under this part for
a new segment of pipeline 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 requirements of this section have been met, no per-
son 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 allowable operating
pressure..

(b) Before increasing operating pressure above the previously
established maximum allowable operating pressure the operator
shall-

(1) Review the design, operating, and maintenance history and
previous testing of the segment of'pipeline and determine whether
the proposed increase is safe and consistent with the requirements
of this part; and

(2) Make any repairs, replacements, or alterations in the seg-
ment of pipeline that are necessary for safe operation at the
increased pressure

.(c) After complying with paragraph (b) of this section, an oper•-
ator may increase the maximum allowable operating pressure of
a segment of pipeline constructed before September 12, 1970, to
the highest pressure that is permitted under 192.619, using as test
pressure the highest pressure to which the segment of pipeline was
previously subjected (either in a strength test or in actual opera-
tion) .:

(d) Af'ter, complying with paragraph (b) of'this section, an oper-
ator that does not qualify under• paragraph (c) of this section may
increase the previously established maximum allowable operat-
ing pressure if at least one of the following requirements is met :

(1) The segment of' pipeline is successfully tested in accor-
dance with 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 established 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 require-
ments 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
operating pressure is consistent with the condition of the segment
of pipeline and the design requirements of this part .

(e) Where a segment of pipeline is uprated in accordance with
paragraph (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 ; plas-
tic, cast iron, and ductile iron pipelines . (a) Unless the
requirements of this section have been met, no person may sub-
ject-

(1) A segment of steel pipeline to an operating pressure that
will produce a hoop stress less than 30o/p of SMYS and that is
above the previously established maximum allowable operating
pressure; o r

(2) A plastic, cast iron, or ductile iron pipeline segment to an
operating pressure that is above the previously established maxi-
mum allowable operating pressure

•(b) Before increasing operating pressure above the previously
established maximum allowable operating pressure, the operator
shall-

(1) Review the design, operating, and maintenance history of
the segment of pipeline ;

(2) Make a leakage survey (if it has been more than 1 year since
the last survey) and repair any leaks that are found, except that a
leak determined not to be potentially hazardous need not b e
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repaired, if it is monitored during the pressure increase and it does
not become potentially hazardous ;

(3) Make any repairs, replacements, or alterations in the seg-
ment of pipeline that are necessary for safe operation at the
increased pressure;

(4) Reinforce or anchor offsets, bends and dead ends in pipe
joined by compression couplings or bell and spigot joints to px'e-
vent failure of the pipe joint, if the offset, bend, or dead end is
exposed in an excavation ;

(5) Isolate the segment of'pipeline in which the pressure is to
be increased from any adjacent segment that will continue to be
operated at a lower pressure ; an d

(6) If the pressure in mains or service lines, or both, is to be
highe'r than the pressure delivered to the customer, install a service
regulator on each service line and test each regulator to determine
that it is functioning . Pressure may be increased as necessary to
test each regulator, after a regulator has been installed on each
pipeline subject to theincxeased pressure..

(c) After complying with paragraph (b) of this section, the
increase in maximum allowable operating pressure must be made
in increments that are equal to 10 p .s•,i :g, or 25% of the total pres-
sure increase, whichever produces the fewer number of incre-
ments: Whenevel• the requirements of paragr aph (b) (6) of this sec-
tion apply, there must be at least 2 approximately equal
incremental increases..

(d) If records for cast iron or ductile iron pipeline facilities are
not complete enough to determine stresses produced by internal
pressure, trench loading, rolling loads, beam stresses, and other
bending loads, in evaluating the level of safety of the pipeline
when operating at the proposed increased pressure, the following
procedures must be followed.,

(1) In estimating the stresses, if the original laying conditions
cannot be ascertained, the opexator shall assume that cast iron pipe
was supported on blocks with tamped backfill and that ductile iron
pipe was laid without blocks with tamped backfill „

(2) Unless the actual maximum cover depth is known, the oper-
ator shall measure the actual cover in at least three places where
the cover is most likely to be greatest and shall use the greatest
cover measuced.

(3) Unless the actual nominal wall thickness is known, the
operator shall determine the wall thickness by cutting and measux•-
ing 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 greatest . The average of all measurements
taken must be increased by the allowance indicated in the follow-
ing table :

Allowance inches

Cast iron pipe

Centrifug
Pit cast ally cast Ductile

Pipe size (inches) pipe pipe iron pipe

3-8 .: . „ . „ • . .. , . .. 0.075 0.065 0..065

10-12 . .. . . . . , . . . . . 0.08 0.07 0.0

7 14-24 0,08 0.08 0.075

30-42 0.09 0..09 0..075

48 . . . . :. . ,• . . 0.09 0.09 0..08

54-60 . . . . . . . . . . . . . 0.09 -
Note: Note: The nominal wall thickness of the cast iron is the standard thicknes s

listed in table 10 or table 11, as applicable, of ANSI C101-67 nearest the value
obtained under this subpat agraph, The nominal wall thickness of ductile iron pipe is
the standard thickness listed in table 6 of ANSI A21 .50 nearest the value obtained
under this subpaazagraph ,

(4) For cast iron pipe, unless the pipe manufacturing process
is known, the operator shall assume that the pipe is pit case pipe
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with a bursting tensile strength of 11,000 p .si, and a modulus of
rupture of 31,000 p ..si .

Subpart L-Operations

192 .601 Scope . This subpart prescribes minimum require-
ments for the operation of pipeline f'acilities .

192.603 General provisions . (a) No person mayoperate
a segment of pipeline unless it is operated in accordance with this
subpaazt.,

(b) Each operator shall establish a written operating and main-
tenance plan meeting the requirements of this part and keep
records necessary to administer the plan .

192.605 Essentials of operating and maintenance
plan: Each operator shall include the following in its operating
and maintenance plan :

(a) Instructions for employees covering operating and mainte-
nance procedures during normal operations and tepairs .,

(b) Items required to be included by the provisions of Subpart
M of this part .,

(c) Specific programs relating to facilities presenting the great-
est hazard to public safety either in an emergency or because of
extraordinary construction or maintenance requixements .•

(d) A program for• conversion procedures, if conversion of a
low-pressure distribution system to a higher pressure is contem-
plated.

(e) Provision for periodic inspections to ensure that operating
pressures are appropriate for the class location.

(f) Instructions enabling pexsonnel who perform operation and
maintenance activities to recognize conditions that potentially
may be safety-related conditions that are subject to the reporting
requirements of s .. 191,23 of Title 49 CFR Part 191 .

192.607 Initial determination of class location and
confirmation or establishment of maximum allowable
operating pressure .

(a) Before Apri115,1971, each operator shall complete a study
to determine for each segment of' pipeline with a maximum allow-
able operating pressure 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

(2) Whether the hoop stress corresponding to the maximum
allowable operatingpr'essure for each segment of pipeline is com-
mensurate with the present class location.

(b) Each segment of' pipeline that has been determined under
paragraph (a) of this section to have an established maximum
allowable operating pr'essut'e 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 confumationor revision must be
rnminletarl nnt late:' tl an DeCemhe •~1 1074.

(c) Each operator required to confirm or, irevise an established
maximum allowable operating pressure under paragraph (b) of
this section shall, not Tater than December 31, 1971, prepare a
comprehensive plan, including a schedule, for carrying out the
confirmations or r'evisions. The comprehensive plan must also
provide for confirmations or revisions determined to be necessary
under 192.609 to the extent that they are caused by changes in
class locations taking place before July 1, 1971

192 .609 Change in class location: required study.
Whenever an increase in population density indicates a change in
class location fora segment of an existing steel pipeline operating
at hoop stress that is more than 40% of SMYS, or indicates that the
hoop stress corresponding to the established maximum allowable
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operating pressure for a segment of existing pipeline is not com-
mensurate with the present class location, the operator shall
immediately make a study to determine-

(a) The present class location for the segment involved .
(b) The design, construction, and testing procedures followed

in the original construction, and a comparison of these procedures
with those required for the present class location by the applicable
provisions of this part .

(c) The physical condition of the segment to the extent it can
be ascertained from available records ;

(d) The operating and maintenance history of the segment ;

(e) The maximum actual operating pressure and the corre-
sponding operating hoop stress, taking pressure gradient into
account, for• the segment 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 corresponding to the established maximum allow-
able operating pressure of a segment of pipeline is not commensu-
rate with the present class locadon, and the segment is in satisfac-
tor,y physical condition, the maximum allowable operating
pressure of that segment of pipeline must be confirmed 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 8 hours,
the maximum allowable operating pressure must be confirmed or
reduced so that the corresponding hoop stress will not exceed 72%
of SMYS of the pipe in Class 2 locations, 60% of SMYS in Class
3 locations, or 50% of SMYS in Class 4locations

.(b) If the segment involved has not been previously tested in
place as described in paragraph (a) of this section, the maximum
allowable operating pressure must be reduced so that the corre-
sponding hoop stress is not more than that allowed by this part for
new segments of pipelines in the existing class location, .

(c) If the segment of' pipeline involved has not been qualified
for operation 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 established so as to be equal to or less than the following :

(1) The maximum allowable operating pressure af'ter, the requ-
alification 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 4locations• .

(2) The maximum allowable operating pressure confirmed or
revised in accordance with this section, may not exceed the maxi-
mum allowable operating pressure established before the con-
fumation or revision..

(3) The corresponding hoop stress may not exceed 72% of the
SMYS,of the pipe in Class 2 locations, 60% of SMYS in Class 3
locations, or 50q of t .he SNfYS in Class 4 locauon s

(d) Confirmation or revision of the maximum allowable oper-
ating pressure of a segment of pipeline in accordance with this sec-
tion does not preclude the application of 192 :553 and 192 .555 .

(e) Confirmation or revision of the maximum allowable oper-
ating pressure that is required as a result of a study under 192.609
must be completed as follows :

(1) Conf"umation or:revision due to changes in class location
that occur before July 1, 1973, must be completed not later than
December 31, 1974• .

(2) Confirmation or revision due to changes in class location
that occur on or after July 1, 1973, must be completed within 18
months ofthe change in class location . Pressure reduction under
paragraph (b) of this section within the 18-month period does not

preclude establishing a maximum allowable operating pressure
under paragraph (c) of this section, at a later date :

1 192 .613 Continuing surveillance. (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 requirements, and other unusual operating
and maintenance conditions, .

(b) If a segment of pipeline is determined to be in unsatisfac-
tory condition but no immediate hazard exists, the operator shall
initiate a program to recondition or phase out the segment
involved, or, if the segment cannot be reconditioned or phased out,
reduce the maximum allowable operating pressure in accordance
with 192.,619 (a) and (b) .

PSC 192 .613 (c)When street is paved or repaved, Whenever
a road or street is paved or repaved with permanent pavement, the
operator shall :

(1) Check for leaks along all mains and services in the streets
and abutting property, The check shall be conducted by testing
with a combustible 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
capable of detecting combustible gas in air concentrations of 100
parts per million..

(2) Determine condition of pipe and,joints by sample visual
e.xamination .:

(3) Place clamps on, reconstruct, or repair joints if'they are
likely to dry out or are leaking ,

(4) Replace pipe if'e.xisting pipe is corroded to such an extent
that it is likely to require replacement before the street is again
resur faced

PSC 192.613 (d) Underground pipes, Whenever underground
pipes are exposed in order• to repair leaks, the utility shall record
on the repair order the nature of the leak and possible cause from
observation:

192 .614 Damage prevention program . (a) Except for•
pipelines listed in paragraph (c) of this section, each operator of
a buried pipeline shall carry out in accordance with this section a
written program to prevent damage to that pipeline by excavation
activities .. For• the purpose of this section, "excavation activities"
include excavation, blasting, boring, tunneling, backfilling, the
removal of above ground structures by either explosive or
mechanical means, and other earth moving operations, An opera-
tor may perform any ofthe duties required by paragraph (b) of'this
section through participation in a public service program, such as
a"one-call"s,ystem; but such participation does not relieve the
operator of responsibili ,ty for compliance with this section .

(b) The damage prevention program required by paragraph (a)
of this section must, at a minimum -

(1) Include the identity, on a current basis, of persons who nor-
mally engage in excavation activities in the area in which the pipe-

(2

) ic I~ra ta A ; . . _ .

. Provide for notification of the public in the vicinity of th e
pipeline and actual notification of the persons identified in para-
graph (b) (1) of the following as often as needed to make them
aware of the damage prevention program :

(i) The program's existence and purpose ; and
(ii) How to learn the location of underground pipelines befor e

excavation activities are begun.
(3) Provide a means of receiving and recording notification of

planned excavation activities .,

(4) If the operator has buried pipelines in the area of excavation
activity, provide for actual notification of persons who give notice
of their intent to excavate of the type of temporary marking to be
provided and how to identify the markings .,
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(5) Provide for temporary marking of buried pipelines in the
area of excavation activity before, as far as practical, the activity
begins .

(6) Provide as follows for inspection of pipelines that an opera-
tor has reason to believe could be damaged by excavation activi-
ties :

'(i) The inspection must be done as frequently as necessary dur-
ing and after the activities to verify the integrity of the pipeline ;
and

(ii) In the case of blasting, anyinspection must include leakage
suxve•ys .

(c) A damage prevention program under this section is not
requixed for th e following pipelines :

(1) Pipelines in a Class 1 or 2 location .•
(2) Pipelines in a Class 3 location def"med by s192.5 (d) (2)

that are marked in accordance with s. 192 .707 .
(3) Pipelines to which access is physically controlled by the

opexatox ,

(4) Pipelines that are part of a petroleum gas system subject to
s 192:11 or part of a distcibution system operated by a person in
connection with th atperson's leasing of real property or by a con-
dominium or coopetative association .

PSC 192 .615 Emergency plans . (a) Each operator shall
establish written proceduies to minimize the hazard resulting
from a gas pipeline emetgencyAt a minimum, the procedures
must provide for the following :

(1) Receiving, identifying, and classifying notices of events
which require immediate response by the operatoY• .

(2) Establishing and maintaining adequate me an s of commu-
nication with appropriate fire, police, and o th er public officials

.(3) Promptand effective response to a notice of each type of
emexgency, including the following :

(i) Gas detected inside or near a building.,
(ii) Fire located near or directly involving a pipeline faci lity.
(iii) Explosion occurring near or directly involving a pipe line

facilit,y..
(iv) Natural disaster .
(4) The availability of'personnel, equipment; tools, and materi-

als, as needed at the scene of an emeYgency,
(5) Actions directed toward protecting people first and th en

property ,
(6)Emergency shutdown and pressure reduction in any section

of the opex•atox's ;pipeline system necessary to minimize hazards
to life or property..

(7) Making safe any actual orpotential hazard to life or pxop-
erty

(8) Notifying appropriate fire,police, and other public officials
of gas pipeline emergencies and coordinating with them both
pl annedxesponses and,actual responses during an emergency .

(9) Safely restoring any service outage.
(iv) Eeg:.uamg acian uradem 1. 92,•61. 7, if applieable, as soa11

after the end of the emergency as possible .
(b) Each operator shall-
(1) Furnishits supervisors who are responsible for emergency

action a copy of th at portion of the latestedition of the emergency
procedures established under paragraph (a) of this section as nec-
essacy for compliance with those proceduies .,

(2) Train th e appropriate operating personnel to assure that
they are knowledgeable of the emergency procedures and verify
that the training is ef'fective .

(3) Review employee activities to determine whether the pro-
cedures were effectively followed ineach emergency .

(c) Each opexator• shall establish and maintain liaison wi th
appropriate fire, police, and other public officialsto-
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(1) Learn the responsibility and resources of each government
organization that may respond to a gas pipeline emergency ;

(2) Acquaint the officials with the operator's ability in
responding to a gas pipeline emergency ;

(3) Identify the types of gas pipeline emergencies of which the
operator notifies the officials ; an d

(4) Plan how the operator and officials can engage in mutual
assistance to minimize hazards to life or, propert•y .,

(d) Each operator shall establish a continuing educational pro-
gram to enable customers, the public, appropriate government
organizations, and persons engaged in excavation related activi-
ties to recognize a gas pipeline emergency for the purpose of
reporting it to the operator or the appropriate public officials .. The
progx•am and the media used must be as comprehensive as neces-
sary 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 concentration
of the non-English speaking populationin the operator's area ,

192.617 Investigation of failures . Each operator shall
establish procedures for analyzing accidents and failures, includ-
ing the selection of samples of the failed facility or equipment f'or
laboratoryexamination, where appropriate, for the purpose of
determining the causes of the failure and minimizing the possibil-
ity of a recurrence

192.619 Maximum allowable operating pressure :
steel or plastic pipelines. (a) Except as provided in paragraph
(c) ofthis section, no person may operate a segment of steel or
plastic pipeline at a pressure that exceeds the lowest of the follow-
ing :

(1) The design pressure of the weakest element in the segment,
determined in accordance with Subparts C and D of this part, .

(2) The pressure obtained by dividing the pressure to whichthe
segment was tested after construction as follows :

(i) For plastic pipe in all locations, the test pressure is divided
by a factor of 1 :5 .

(ii) For steel pipe, operated at 100 p .s .i,g . or more, the test pres-
suxe is divided by a factor determined in accordance with the fol-
lowing table :

r'actors*
Segment
installed Segment Segment
before installed converte d

(Nov.12, after (Nov. under
Class location 1970) 11,1970) 192.14

1 . :. .. . 1 :.1 1 ..1 1 .25

2 , .. . ., , ., , , . 125 1 .25 1 .25
3 . . . . .. ., . . . 1 .4 1 .5 1 .5
4 . .. .. . . ; 1 1 .4 1 1 .5 1 1 .5

* Foro shore segments installed, uprated; or converted afterJuiy 31, 1977; that
are not located on an offshore rdatfn..n, - .. __ ., ... _ thr f'artnr is1,25„ For segments insta, _lled ,i. .__. .. .. .
uprated, or converted aftexJuly 31, 1977, that are located on an offshore platfoxm or
on a platfoxm in inland navigable waters (including a pipe xisei), the factox is 15

(3) The highest actual operating pressure to which the segmen t
was subjected during the 5 years preceding July 1, 1970, (orin the
case of offshore gathering lines, July 1,1971) unless the segment
was tested in accordance with paragraph (a) (2) of thissection
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 equaTto 60%
of the mill test pressure to which the pipe was subjected . .

(5) For, steel pipe other than fucnace butt welded pipe, a pres-
sure 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..
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(6) The pressure determined by the operator to be the maxi-
mum safe pressure after considering the history of the segment,
particularly known corrosion and the actual operating pressuxe

(b) No person may operate a segment to which paragraph (a)
(6) of this section is applicable, unless over-pressure protective
devices are installed on the segment in a manner that will prevent
the maximum allowable operating pressure f'rom being exceeded,
in accordance with 192•.195 .

(c) Notwithstanding the other requirements of this section, an
operator• may operate a segment of pipeline found to be in satisf'ac-
toxy condition, considering its operating and maintenance history,
at the highest actual operating pressure to which the segment was
subjected ducing the 5 years preceding July 1, 1970, or in the case
of offshore gathering lines, July 1, 1976, subject to the require-
ments of 192 611, ,

192.621 Maximum allowable operating pressure :
high-pressure distribution systems. (a) No person may
operate a segment of a highpressure distribution system at a pres-
sure that exceeds the lowest of the f'ollowing pressures, as applica-
ble :

(1) The design pressure of the weakest element in the segment,
determined in accordance with Subparts C and D of this part .

(2) Sixty p .,s,.i..g•., for a segment of a distribution system other-
wise designed to operate at over 60 p ..s .i..g , unless the service lines
in the segment are equipped with service regulators or other pres-
sure limiting devices in series that meet the requirements of
192 ..197 (c) .

(3) Twenty-five p .s ..i• .g ., in segments of cast iron pipe in which
there are umeinfoxced bell and spigot joints.

PSC 192.621 (a) (3) No person may operate a segment of a cast
iron pipe in which there are unreinfor'cedbell and spigot joints at
a pressure higher than low pressure unless it can be proven to the
commission that they can be operated at a higher' pressure . How-
ever, the maximum allowable operating pressure under any cir-
cumstances shall not exceed 1 .5 p,s.,i .g .

(4) The pressure limits to which a joint could be subjected
without the possibility of its parting

.(5) The pressure determined by the operator• to be the maxi-
mum safe pressure after considering the history of the segment,
particularly known corrosion and the actual operating pressuxes .,

(b) No per•son may operate a segment of pipeline to which paca-
giaph (a) (5) of this section applies, unless overpressure protective
devices are installed on the segment in a manner that will prevent
the maximum allowable operating pressure from being exceeded,
in accordance with 192 ..195 .

PSC 192 .621 (c) Sixty p ..s.i..g.. in individual distribution sys-
tems or portions thereof: The interc'ity or supply mains for these
distribution systems may be operated at higher pressures pro-
vided 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 higher pressure intercity and supply mains shall be limited
to 60 p. s., i•:g unless the service lines are equipped with series regu-
lators or other pressure limiting devices as prescribed in s
192:497 (c).

192 .623 Maximum and minimum allowable operating
pressure : low-pressure distributionsystems. (a) No per-
son may operate a low-pressure distribution system ata pressure
high enough to make unsafe 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 continuing operation of any connected and properly adjusted
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 provided by section PSC
134 .23 (1) ,

192 .625 Odorization of gas. (a) A combustible gas in a dis-
tribution line must contain a natural odorant or be odorized so that
at a concentration in air of one-fifth of the lowex explosive limit,
the gas is readily detectable by a person with a normal sense of
smell.

(b) After December 31, 1976, a combustible gas in a transmis-
sion line in a Class 3 or Class 4 location must comply with the
requirements of paragraph (a) of this section unless-

(1) At least 50 percent of the length of the line downstream
fiom that location is in a Class I or Class 2 location ;

(2) The line transports gas to any of the following facilities
which received gas without an odorant fiom that line before May
5, 1975 ;

(i) An underground storage field ;
(ii) A gas processing plant ;
(iii) A gas dehydration plant; or

(iv) An industrial plant using gas in a process where the pres-
ence of an odorant-

(A) Makes the end product unfit for the purpose of which it is
intended ;

(B) Reduces the activity of a catalyst ; or
(C) Reduces the percentage completion of a chemical reaction ;

OT'

(3) In the case of a lateral line which transports gas to a distcibu-
tion center, at least 50 per•cent ofthe length of that line is in a Class
1 or Class 2location.
,(c) In the concentrations in which it is used, the odorant in com-
bustible gases must comply with the following :

(1) The odorant 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) Equipmentfor odorization must introduce the odorant with-
out wide variations in the level of odorant .

(f) Each operator shall conduct periodic sampling of combus-
tible gases to assure the proper concentration of odorant in accor-
dance with this section .

192.627 Tapping pipelines under pressure. Each tap
made on a pipeline under pressure must be performed by a crew
qualified to make hot taps .

192 .629 Purging of pipelines . (a) When apipelineis being
pucged of air by use of' gas, the gas must be released into one end
of the line in amoderatel,y rapid and continuous flow•, If gas c an not
be supplied 1 . .̂ suffic :ent quantity to p•.event the formation of a haz-
aazdous mixture of gas an d air, a slug of inext gas must be released
into th e line before the gas ..

(b) When a pipeline is being purged of gas by use of air, the air
must be released into one end of th e line in a moderately rapid and
continuous flow . If air cannot be supplied in sufficient 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 air.PSC
192:629(c) No pipeline, main, or service shal l be purged into any
building or confined space .

Subpart M-Maintenance

192.701 Scope. This subpart prescribes minimum requue-
ments for, mainten ance of pipeline faci li ties ,
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192.703 General . (a)No person may operate a segment of
pipeline, unless it is maintained in accordance with this subpatt .
(b) Each segment of pipeline that becomes unsafe must be

replaced, repaired, or removed fiom service :
(c) Hazardous leaks must be repaired promptl,y ;.

192 .705 Transmission lines : patrolling. (a) Each opera-
tor shall have a patrol program to observe surface conditions on
and adjacent to the transmission line iight-of=way for indications
of leaks, construction activity, and other factors affecting safety
and operation ,

(b) The frequency ofpatrols is determined by the size of the
line, the operating pressures, the class location, terrain, weather,
and other relevant factors, but intervals between patrols may not
be longer than prescribed in the following table :

Maximum Interval Between Patrol s
Class

location At highway and
of line railroad crossings All other places

1,2 ., .. . . 71/2 months ; but at 15 months ; but at least
least twice each calen- once each calendar
dar year, year.

3 . . .,• .. .. 41/2 months; but at 71/2 months ; but at
least four times each least twice each calen-
calendar year., dar• year„

4 . . . 41/2 months ; but at 41/2 months ; but at
least four times each least four times each
calendar year„ calendar yeax•..

192 .706 Transmission lines ; leakage su rveys. (a) Each
operator of a transmission line shall provide for, periodic leakage
surveys of the line in its operating and maintenance plan .

(b) Leakage surveys of a transmission line must be conducted
at intervals not exceeding 15 months, but at least once each calen-
dar year . Howevei, in the case of a transmission line which trans-
ports gas in confoxrnit,y with s .; 192 ..625 without an odor or odo-
rant, leakage surveys using leak detector equipment must be
conducted -(1) In Class 3 locations, at intervals not exceeding
71/2 months, but at least twice each calendar• year ; an d

(2) In Class 4locations, at intervals not exceeding 41/2 months,
but at least four times each calendar •year:

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 eachburied main and transmission line :(1)
At each crossing ofa public ioad and railroad ; and

(2) Wherever necessary to identify the location of the transmis-
sion line or main to reduce the possibility of damage or inter•fer-
ence.

(b) Exceptions forburied pipelines . Line markers are not
required for buried mains and transmission lines-

(1) Located offshore or at crossings of or undex waterways and
other bodies of water ; or

(2) In Class 3 or Class 4locations-
(i) Where placement of a maxker• is impractical ; or
(ii) Where a damage prevention program is in effect unders .,

192,614 ,
(c) Pipelines aboveground• Line markers must be placed and

maintained along each section of a main and transmission line that
is located aboveground in an area accessible to the publia•

(d) Marker warning:. The following must be written legibly on
a background of sharply contrasting color on each line marker :

(1) The word "Warning," "Caution," or "Danger" followed b y
the words"Gas (or• name of gas transported) Pipeline" all of which,
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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 telephone number
(including area code) where the operator can be reached at all
times ,

PSC 192 .707 When transmission lines are located outside
urban areas, their location shall be marked (recognizable to the
public) at each fence line, road crossing, railroad crossing, river,
lake, stream, ordrainage ditch crossing and wherever it is consid-
ered necessary to identify the location of a pipeline to reduce the
possibility of damage or inter ference.

192.709 Transmission lines : record-keeping. Each
operator shall keep recoxds covering each leak discovered, repair
made, transmission line break, leakage survey, line patrol, and
inspection, for as long as the segment of transmission line
involved remains in service ,

192 .711 Transmission lines : general requirements for
repair procedures . (a) Each operatox'shall take immediate
temporary measures topxotect the public whenevec-(1) A leak,
imperfection, or damage that impairs its serviceability is found in
a segment of steel transmission line operating at or above 40% of
the SMYS; an d

(2) It is not feasible to make a permanent repair at the time of
discovery: As soon as feasible, the operator shall make permanent
repairs, :

(b) Except as provided in s . 192.717 (a) (3), no operator may
use a welded patch as a means of repau .

192.713Transmissionlines : permanent field repair of
imperfections and damages .

(a) Except as provided in paragraph (b) of this section each
imperfection or damage that impairs the serviceability of a seg-
ment of steel transmission line operating at or above 40% of
SMYS must be repaired as follows :

(1) If it is feasible, to take the segment out of service, the
imperfection or damage must be removed by cutting out a cylin-
drical 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 selvice, a full
encirclement welded split sleeve of appropriate design must be
applied over the imperfection or damage.

(3) Ifthe segment is not taken out of'service, the operating pres-
sure 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 remaining wall thickness to less than the minimum pre-
scribed by this code for the conditions of use •

(b) Submerged offshore pipelines and submerged pipelines in
inland navigable waters may be repaired by mechanically apply-
ing a full encirclement split sleeve of appropriate design over the
imperfection or damage

192.715 Transmission lines: permanent field repair of
welds. Each weld that is unacceptable under s . 192.241 (c) must
be repaired as follows :

(a) If it is feasible to take the segment of transmission line out
of service, the weld must be repaiued in accordance with the appli-
cable requirements of s.192,245 .

(b) A weld may be repaired in accordance with s. 192.245
while the segment of transmission line 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 stress that is more than 20% of the SMYS of the pipe ;
and

~
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(3) Grinding of'the defective area can be limited so that at least
1/8-inch thickness in the pipe weld remains „

(c) A defective weld which cannot be repaired in accordance
with paragraph (a) or (b) of this section must be repaired by instal-
ling a full encirclement welded split sleeve of appropriate design, .

192.717 Transmission 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 transmission line must
be made as follows ;

(1) If feasible, the segment of transmission line must be taken
out of service and repaired by cutting out 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 of transmission line
out of service, repaus must be made by installing a full encircle-
ment welded split sleeve of appropriate design, unless the trans-
mission line-

(i) Is joined by mechanical couplings ; an d

(ii) Operates at less than 40 percent of SMYS

.(3) If the leak is due to a corrosion pit, the repair may be made
by installing,a properly designed 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 be made by fillet welding over the pitted
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 apply-
ing a full encirclement split sleeve of appropriate design over the
leak, .

192.719 Transmission lines: testing of repairs. (a)
Testing of'replacement pipe . If~a segment of transmission line is
repaired by cutting out the damaged portion of the pipe as a cylin-
der, the replacement pipe must betested to the pressure required
f'or a new line installed in the same location .. This test may be made
on the pipe before it is installed .

(b) Testing of repairs made by welding, . Each repau• made by
welding in accordance with ss .. 192313, 192.715, and 192 .717
must be examined in accordance with s . 192 ..241 ..

PSC 192.720 Repair of steel pipe operating below 40% of the
specified minimumyield strength:

If 'inspections at any time reveal an injurious defect, gouge,
groove, dent, or leak, immediate temporary measures shall be
employed to protect the property and public if'it is not feasible to
make permanent repair at time of discovery . As soon as feasible,
permanent repairs shall be made using recognized methods of
repair.

192 .721 Distribution systems : patrolling . (a) The fre-
quencyofpau'ivlling aiaiTis imust be deteTiTiined b .y the seve-tli,y of

the conditions which could cause failuie or leakage, and the con-
sequent hazards to public safet,y,

(b) Mains in places or on structures where anticipated physical
movement or external loading could cause failure or leakage must
be patrolled at intervals not exceeding 41/2 months, but at least
four times each calendar• ,year.

PSC 192.722 Distribution mains: markers, . When dis-
tribution mains are located outside urban areas, their location
shall be marked (recognizable 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 location of'a pipeline to reduce the possibility of damage or
interference,

192 .723 Distribution systems : leakage su rveys and
procedures . (a) Each operator of' a distribution system shall
provide for periodic leakage surveys in its operating and mainte-
nance plan, .

(b) The type and scope of the leakage control program must be
determined by the nature of the operations and the local condi-
tions, but it must meet the following minimum requirements :(1)
A gas detector survey must be conducted in business districts,
including tests of the atmosphere in gas, electric, telephone, sewer
and water system manholes, at cracks in pavement and sidewalks,
and at other locations providing an opportunity for finding gas
leaks, at intervals not exceeding 15 months, but at least once each
calendar year .

(2) Leakage surveys of the distribution system outside of the
principal business areas must be made as frequentl,y as necessary,
but at intervals not exceeding 5 years ..

PSC 192.723 Every operator• shall maintain a gas leak-
detection program and shall maintain records of operation under
the program,The program shall consist of'not less than the follow-
ing.

(a) In principal business districts (as shown by maps filed with
the public service commission by each utility) a reasonable street-
opening survey shall be conducted at intervals not exceeding 7 1/2
months, but at least twice each calendar year by making tests with
combustible gas indicators in street openings such as telephone
and electric vaults and manholes, catch basins and sewer system
manholes, and gas system openings.. (b) In each principal business
district a building survey shall be conducted at intervals not
exceeding 1.5 months, but at least once each calendar 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..

(c) A survey of'all buildings used for public gatherings such as
schools, churches, hospitals, and theaters shall be conducted at
intervals not exceeding 15 months, but at least once each calendar
year. The piping from the service entrance to the meter outlet and
metering and regulating equipment shall be tested for gas leak-
age..

(d) In residential areas, in addition to a survey of public build-
ings 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 streets
where the system is operating at a pressure of more than 10
p,s,i•,g., all street openings shall be checked. (See s. 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-oper-
ated, continuous-sampling instrument capable of'detecting com-
bustible gas in air concentrations of 100 parts per million .The
utility may substitute, for• all the tests required by this section (PSC
192 ..72 .3 (d)) a survey by mobile flame ionization or infrared gas
detection units. The tests required by this section (PSC 192 .723
(d)) shall be made at intervals not exceeding 1 .5 months, but at
least once each calendar year.

(e) A survey of all services with an acceptable leak detection
device shall~be madeatintervals not exceeding five years .

(f) Along lines in rural areas, the vegetation shall be checked
annually .

(g) When a leak complaint is received and the odor of gas indi-
cates 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 Fu rther leakage su rvey 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 neighborhood.
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192.725 Test requirements for reinstating se rv ice
lines. (a) Except as provided in paragraph (b) of this section,
each disconnected service line must be tested in the same manner
as a new service line, before being reinstated .

(b) Each service line temporarily disconnected 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 reconnect-
ing .. However, if provisions are made to maintain continuous ser-
vice, such as by installation of a bypass, any part of the original
service line used to maintain continuous service need not be
tested..

192 .727 Abandonment or inactivation of facilities . (a)
Each operator shall provide in its operating and maintenance plan
for abandonment or deactivation of pipelines, including provi-
sions for meeting each of the requirements of this section .

(b) Each pipeline abandoned in place must be disconnected
from all sources and supplies of gas ; purged of gas ; in the case of
offshore pipelines, filled with water or inert materials; and sealed
at the ends However, the pipeline need not be purged when the
volume of gas is so small that there is no potential hazard „

(c) Except for service lines, each inactive pipeline that is not
being maintained under this part must be disconnected from all
sources and supplies ofgas ; purged of gas; in the case of off-shore
pipelines, filled with water or inert materials ; and sealed at the
ends,: However, the pipeline 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 discontinued, one of the
following must be complied with :

(1) The valve that is closed to prevent the flow of gas to the cus-
tomer mustbe provided with a locking device or other means
designed to prevent the opening of the valve by persons other than
those authorized by the operator .

(2) A mechanical device or fitting that will prevent the flow of
gas must be installed in the service line or in the meter assembl,y, .

(3) The customer'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
combustible mixture is not present after purging .

(f) Each abandoned vault must be filled with a suitable com-
pacted material

PSC 192 .727(g)Special efforts shall be made to include ser-
vices which have not been used for two years in a way that will
remove gas from the customers' pr•emises,The plan shall include
the following provisions °

(1) If the facilities are abandoned in place, they shall be physi-
cally disconnected from the piping system The open ends of all
abandoned facilities shall be capped, plugged, or otherwise effec-
tively sealed .

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

192 .729 Compressor stations: procedures for gas
compressor units. Each operator shall establish starting, opex-
ating, and shutdown procedures for gas compressor units „

192.731 Compressor stations : inspection and testing
of relief devices . (a) Except for rupture discs, each pressure
relieving device in a compressor station must be inspected and
tested in accordance with ss . 192339 and 192, .743, and must be
operated periodically to determine that it opens atthe correct se t
pressure ..

(b) Any defective or inadequate equipment found must b e
promptly repaired or replaced .
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(c) Each remote control shutdown device must be inspected
and tested at intervals not exceeding 15 months, but at least once
each calendar year, to determine that it functions properly .

192.733 Compressor stations : isolation of equipment
for maintenance or alterations . Each operator shall establish
procedures for maintaining compressor stations, including provi-
sions for isolating units or sections of pipe for purging before
returning to service.

192.735 Compressor stations: storage of combus-
tible materials. (a) Flammable or combustible materials in
quantities beyond those required for everyday use, or other than
those normally used in compressor buildings, must be stored a
safe distance from the compressor building .,

(b) Aboveground oil or gasoline storage tanks must be pro-
tected in accordance with National Fire Protection Association
Standard No., 30 .

PSC 192 .735 (c) All aboveground oil or gasoline storage
tanks shall be constructed and protected in accordance with the
applicable codes of the department of industry, labor and human
relations.•

192.737 Pipe-type and bott le-type holders : plan for
inspection and testing . Each operator having a pipe-type or
bottle-type holder shall establish aplan for the systematic, xoutine
inspection 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 vapor s contained in the stored
gas, that if condensed, might cause internal corrosion or inteifexe
with the safe operation of the storage plant .

(c) The pressure control and pressure limiting equipment must
be inspected and tested periodically to determine that it is in a safe
operating condition and has adequate capaci ,ty .,

192.739 Pressure limiting and regulating stations :
inspection and testing . Each pressure limiting station, relief
device (except rupture discs), and pressure regulating station and
its equipment must be subjected at intervals not exceeding 15
months, but at least once each calendar year, to inspections and
tests to determine that it is -

(a) In good mechanical condition ;
(b) Adequate from the standpoint ofcapacity and reliability of

operation for the service in which it is employed ;

(c) Set to function at the correct pressure ; an d
(d) Properly installed and protected from dirt, liquids, or other

conditions that might prevent proper operation „

192.741 Pressure limiting and regulating stations :
telemetering or recording gages . (a) Each distribution sys-
tem supplied by more than one district pressure regulating station
must be equipped with telemetering or recording pressure gages
to indicate the gas pressure in the distcict .

(b) On distribufion systems supplied by a single district pres-
sure regulating station, the operator shall determine the necessity
of installing telemetexing or recording gages in the district, taking
into consideration the number of`customeis supplied, the operat-
ing pressures, the capacity of the installation, and other operating
conditions .

(c) If there are indications of abnormally high- or low-pres-
sure, the regulator and the auxiliary equipment must be inspected
and the necessary measures employed to correct any unsatisfac-
tory operating conditions .

PSC 192:741 (d) Each low pressure distribution system must
*be equipped withtelemetering or recording pressure gage or
gages as may be required to pr•operly indicate the gas pressure in

/
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the system at all times•. At least once each year the pr•essure varia- (c) The ventilating equipment must also be inspected to deter-
tion shall be determined throughout each system, mine that it is functioning properly ,

192.743 Pressure limiting and regulating stations :
testing of relief devices . (a) If feasible, pressure relief devices
(except rupture discs) must be tested in place, at inteivals not
exceeding 15 months, but at least once each calendar• year, to
determine that they have enough capacity to limit the pressure on
the facilities to which they are connected to the desired maximum
pressure.

(b) If a test is not feasible, review and calculation of the
required capacity of the relieving device at each station must be
made at intervals not exceeding 15 months, but at least once each
calendar 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. After the
initial calculations, subsequent calculations are not required if the
review documents that parameters have not changed in a manner
which would cause the capacity to be less than required

.(c) If the relieving device is of insufficient capacity, a new or
additional device must be installed to provide the additional
capacity required „

PSC 192.744 Se rvice regulators and associated
safety devices :inspection 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 condition., The above shall include
testing of the set pressure of the regulator at a specific flow rate,
determination of the lock-up pressure, and determination as to
whether there are any leaks, internal or external, associated with
the regulator. The test interval shall be the same as the interval
between meter changes in the meter rotation program . (See sec-
tion PSC 13430.)

(d) Each vault cover must be inspected to assure that it does not
present a hazard to public safet,y.,

192.751 Prevention of accidental ignition . Each opera-
tor shall take steps to minimize the danger of accidental ignition
of gas in any structure or area where the presence of gas consti-
tutes a hazard of f'ire 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 mixture of
gas and air• in the area of work .

(c) Post warning signs, where appropriate, .

PSC 192 .751 Whenever the accidental ignition 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 smoking and open flames in the area, and

(2) Install a metallic bond around the location of'cuts in gas
pipes to be made by other means than cutting torches, and

(3) Take precautions to prevent static electricity sparks, and
(4) Provide fir•e extinguishers of appropriate size and type in

accordance with the department of industry, labor and human
relations' requir•ements ;.

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 .i..g.. or more must be sealed with :(1) A mechanical leak clamp;
Or

(2) A material or device which-
(i) Does not reduce the flexibility of the,joint ;

192 .745 Valve maintenance: transmission lines . Each
transmission line valve that might be iequired during any emer-
gency must be inspected and partially operated at intervals not
exceeding 15 months, but at least once each calendar- ,year, .

192.747 Valve maintenance: distribution systems.
Each valve, the use of which may be necessary for the safe opera-
tion,of a distribution system, must be checked and serviced at
intervals not exceeding 15 months, but at least once each calenda r
year•,

PSC 192 .747 (a) Inspection shall include checking of align-
ment to permit use of a ke•y or wrench and clearing from the valve
box or vault any debris which would interfere or delay the opera-
tion of the valve, Records shall be maintained to show specific
valve location and such records shall be made continuously
accessible to authorized personnel for use under, emergenc y

be inspected for leaks, and any leaks found must be repaired

.(ii) Permanently bonds, either chemically or mechanically, or

conditions .

(b) Existing connections in the form of inline valves between
low pressure gas distribution systems and high pressure gas dis-
tribution systems shall be physically severed by January 1, 1974 .

(c) 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 operation, except by autho-
rized personnel by January 1, 1974 ..

192 .749 Vault maintenance . (a) Each vault housing pres-
sure regulating and pressure limiting equipment, and having a vol-
umetric internal content of 200 cubic feet or more, must be
inspected at intervals not exceeding 15 months, but at least once
each calendar •year, to determine that it is in good physical condi-
tion and adequately ventilated..

(b) If gas is found in the vault, the equipment in the vault must

both, with the bell and spigot metal surf aces or adjacent pipe metal
surfaces; and

(iii) Seals and bonds in a manner that meets the strength, envi-
ronmental, and chemical compatibility requirements of ss•,192,53
(a) and (b) and 192 .141

(b) Each cast iron caulked bell and spigot,joint that is subject
to pressures of less than 25 p ..s .i.g ., and is exposed for• any reason,
must be sealed by a means other than caulking, .

PSC 192.753 Existing unreinforced bell and spigot jointed
cast iron pipe shall be operated at low pressure unless it can be
proved to the commission that they can be satisfactorily operated
at a higher pressur•e . However, the operating pressure under any
circumstances shall not exceed 15 p.s• .i .g..

192 .755 Protecting cast-iron pipelines. When an opera-
tor has knowledge that the support for a segment of a buried cast-
iron pipeline is disturbed :

(a) That segment of the pipeline must be protected, as neces-
sai,y, against damage during the disturbance by :

(1) Vibrations from heavy construction equipment, trains,
trucks, buses, or blasting ;

(2) Impact forces by vehicles ;
(3) Earth-movement;
(4) Apparent future excavations near the pipeline; or
(5) Other foxeseeable outside f'orces which may subject that

segment of the pipeline to bending stress .
(b) As soon as feasible, appropriate steps must be taken to pro-

vide permanent protection for the disturbed segment from damage
that might result from external loads, including compliance with
applicable requirements of ss .192 .317 (a), 192 .319, and 192361
(b) - (d)..
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APPENDIX A-INCORPORATED BY
REFERENCE

L. List of organizations and addresses . A . American National
Standards Institute (ANSI), 1430 Broadway, New York, N . Y
1001 8

B. American Petroleum Institute (API), 1801 K Street NW,
Washington, D .C.20006, or 300 Corrigan Tower Building, Dal-
las, Texas, 75201 .

C. The American Society of Mechanical Engineers (ASME)
United Engineering Center, 345 East 47th Street, New York, N . Y.,
10017.
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(2) ANSI B16 ..5 "Steel Pipe Flanges and Flanged Fittings"
(1977) .

D .. The American Society of Mechanical Engineers :
(1) ASME Boiler and Pressure Vessel Code, Section VIII

"Pressure Vessels Division 1" (1977) .
(2) ASME Boiler and Pressur e Vessel Code, Section IX "Weld-

ing Qualifications" (1977) .
E, Manufacturer's Standardization Society of the Valve and

Fittings Industry :
(1) MSS SP-44 "Steel Pipe Line Flanges" (1975) .,
F, National Fire Protection Association : 1

D American Society for Testing and Materials (ASTM), 1916 (1) NFPA Standard 3 0 "Flammable and Combustible Liquids
Race Street, Philadelphia, Pa, . 19103 . Code" (1977) ;

E . M anufacturers St an dardization Society of the Valve and Fit-
tings Industry (MSS), 5203 Leesburg Pike, Suite 502, Falls
Church, Va22041 ..

F. National Fire Protection Association (NFPA), Batterymarch
Park, Quincy, Mas s . 02269.

II ., Documents incorporated by reference Numbers in paren-
theses indicate applicable editions ..

A. American Petroleum Institute :
(1) API Specification 6D "API Specification for Pipeline

Valves''(1977) .

(2) API Specification 5L "API Specification for Line Pipe"
(1985)..

(3) API Recommended Practice 5LI "API Recommended
Practice for Railroad Transportation of Line Pipe" (1972) .•

(4) API Standard 1104 "Standard for Welding Pipe Lines and
Related Facilities" (1980) .,

B . The American Society f'or Testing and Materials:
(1) ASTM Specification A53 "Standard Specification forPipe,

Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seam-
less" (A53-79).

(2) ASTM Specification A106 "Standard Specification for
Seamless Carbon Steel Pipe for High-Temperature Service"
(A106-79b).

(3) ASTM Specification A671 "Electric-Fusion-Welded
Steel Pipe for Atmospheric and Lower Temperatures" (A671-77) ..

(4) ASTM Specification A672 "Electric-Fusion-Welde d
Steel Pipe for High -Pressure Service at Moderate Temperatures"
(A672-79)..

(5) ASTM Specification A691 "Carbon and Alloy Steel Pipe,
Electric-Fusion-Welded for High-Pressure Service at High Tem-
peratuYes"(A691-79) .

(6) ASTM Specification A333 "Standard Specification for
Seamless and Welded Steel Pipe for Low Temperature Service

" (A333-79).
(7) ASTM Specification A372 "Standard Specification for

Carbon and Alloy Steel Forgings for Thin-Walled Pressure Ves-
sels" (A372-78).

(8) ASTM Specification A381 "Standard Specification for
Metal-Arc-Welded Steel Pipe for'use with High-Pressure Trans-
mission Systems" (A381-79) .

(9) ASTM Specification D638 "Standard Test Method for Ten-
sile Properties of Plastic" (D638-77a) .

(10) ASTM Specification D2513 "Standard Specification for
Thermoplastia . Gas Pressure Pipe, Tubing, and Fittings"
(D2513-81) .

(11) ASTM Specification D2517 "Standard . Specification for
Reinforced Epoxy Resin Gas Pressure Pipe and Fittings"
(D2517-73) (Reapproved 1979).

CThe American National Standards Institute, Inc, :
(1) ANSI B 16..1 "Cast-Iron Pipe Flanges and Flanged Fit-

tings"(1975) .

(2) NFPA Standard 58 "Standard for the Storage and Handling
of Liquefied Petroleum Gases" (1979) .

(3) NFPA Standard 59 "Standard for the Storage and Handling
of Liquefied Petroleum Gases at Utility Gas Plants" (1979), .

(4) NFPA Standard 59A "Storage and Handling Liquefied Nat-
ur al Gas" (1979) .

(5) "National Electrical Code" NFPA-70 (ANSI) (1978) .

APPENDIX B-QUALIFICATION OF PIPE
L: Listed Pipe Specifications . Numbers in parentheses indicate

applicable editions .,
API 5L-Steel pipe (1985) ..
ASTMA53-Steel pipe (1979)„
ASTM A106-Steel pipe (1979) .
ASTM A333-Steel pipe (1979).
ASTM A381-Steel pipe (1979)

.ASTM Specification A671 - Steel pipe (1977) .,
ASTM Specification A672 - Steel pipe (1979)

.ASTM Specification A691 - Steel pipe (1979),•
ASTM D2513-Thermoplastio pipe and tubing (1987), .
ASTM D2517-Thermosetting plastic pipe and tubing (1973) .
II. Steel pipe of'unknown or unlisted specification..
A . Bending Pr•operties . For pipe 2 inches or less in diameter,

a length of pipe must be cold bent through at least 90 degrees
around a cylindrical mandrel that has a diameter 12 times the
diameter of the pipe, without developing cracks at any portion and
without opening the longitudinal weld. For pipe more than 2
inches in diameter, the pipe must meet the requirements of the flat-
tening test set forth in ASTM A53, except that the number of tests
must be at least equal to the minimum required in paragraph II-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 .. Theweld
must be made under the most severe conditions which welding
will be allowed in the field and by means of the same procedure
that will be used in the field, . On pipe more than 4 inches in diame-
ter, 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 requirements
of' API Standard 1104 cannot be met, weldability may be estab-
lished by making chemical tests for carbon and manganese, and
proceeding in accordance with section IX of the ASME Boiler and
Pressure Vessel Code.The same number of chemical tests must be
made as are required f'or testing a girth weld .

C . Inspection: Thepipe must be clean enough to permit ade-
quate inspection . It must be visually inspected 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, or less, or the tensile properties may be established by per-

l
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forming tensile tests as set forth in API Standard 5L,. All test speci-
mens shall be selected at random and the following number of
tests must be performed :

Number• of' Tensile Tests-All Size s

10 lengths or less-l set of tests f'or each length .
11 to 1001engths-1 set of tests for each 5 lengths, but not less

than 10 tests
.Ovex 100 lengths-l set of tests for each 101engths, but not

less than 20 tests .

If the,yield-tensile ratio, based on the properties determined by
those tests, exceeds 0, .85, the pipe may be used only as provided
in s .192 .55 (c)

.III. Steel pipe manufactured before November 12,1970, to ear-
lier editions of listed specifications. Steel pipe manufactured
before November 12, 1970, in accordance with a specification of
which a later edition is listed in section I of'this appendix, is quali-
fied for, use under this part if the following requirements are met :

A.. Inspection . The pipe must be clean enough to permit ade-
quate inspecfionIt 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 substantially the same requirements with respect to the fol-
lowing properties as a later edition of that specification listed in
section I of this appendix :

(1) Physical (mechanical) properties of pipe, including yield
and tensile strength, elongation, and yield to tensile ratio, and test-
ing requirements 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
manufactured must have substantially the same requirements with
respect to nondestructive inspection of welded seams and the stan-
dards for acceptance or rejection and repair• as a later edition of the
specification listed in section I of this appendix „

(2) The pipe must be tested in accordance with Subpat J of this
part to at least 1 .25 times the maximum allowable operating pres-
sure if it is to be installed in a class 1 location and to at least 1 .5
times the maximum allowable operating pressure if it is to be
installed in a class 2, 3, or 4location. Notwithstanding any shorter
time period permittednnder Subpart J of this part, the test pressure
must be maintained f'or• at least 8 houYs .

APPENDIX C-QUALIFICATION FOR WELDERS OF
LOW STRESS LEVEL PIPE

L. Basic test . The test is made on pipe 12 inches or less in diame-
ter .. The test weld must be made with the pipe in a horizontal fixed
position so that the test weld includes at least one section of over-
head position welding,. The beveling, root opening, and other
details must conform to the specifications of the procedure under
which the welder is being qualified,Upon completion, the test
weld is cut into foux coupons and subjected to a root bend test .~ If,
as a result ofthis test, two or more of the f'our• coupons develop a
crack in the weld material, or between the weld material and base
metal, that is more than 1/8-inch long in any direction, the weld is
unacceptable .. Cracks that occur on the corner of the specimen
during testing are not considered .

II . Additional tests for welders of service line connections to
mains. A service line connection fitting 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 serious undercutting or if it has rolled edges .. The weld
is tested byattemptingto break the fitting off the run pipe .The
weld is unacceptable if it breaks and shows incomplete fusion,

overlap, or poor penetration at the junction of the fittings and run
pipe

III . Periodic tests for welders of'small service lines .; Two sam-
ples of the welder's work each about 8 inches long with the weld
located approximately in the center, are cut fiom steel service line
and tested as follows :

(1) One sample is centered in a guided bend testing machine
and bent to the contoux• of the die for, a distance of 2 inches on each
side of the weld .. If the sample shows any 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 bending test prescribed in subparagraph (1) of this paca-
graph.

APPENDIX D-CRITERIA FOR CATHODIC
PROTECTION AND DETERMINATION OF

MEASUREMENTS
I. Criteria for cathodic protection A . Steel, cast iron, andduc-

tile iron structures ..
(1) A negative (cathodic) voltage of at least 0 .85 volt, with ref-

erence to a saturated copper-copper sulfate half cell . Determina-
tion of this voltage must be made with the protective current
applied, and in accordance: with sections II and IV of this appen-
dix

(2) A negative (cathodic) voltage shift of at least 300 milli-
volts, Determination of this voltage shift must be made with the
protective current applied, and in accordance with sections II and
IV of this appendix,, This criterion of voltage shift applies to struc-
tures not in contact with metals of different anodic potentials.

(3) A minimum negative (cathodic) polarization voltage shift
of 100 millivolts . This polarization voltage shift must be deter-
mined in accordance with sections I II and IV of this appendix

.(4) A voltage at least as negative (cathodic) as that originally
established at the beginning of the Tafel segment of the E-log-I
curve . This voltage must be measured in accordance with section
IV of this appendix .

(5) A net protective current from the electrolyte into the struc-
ture surface as measured by an earth current technique applied at
predetermined current discharge (anodic) points of the structure .

B Aluminum structures „

(1) Except as provided in subparagraph ( 3 ) and (4) of this para-
graph, a minimum negative (cathodic) voltage shift of 150 milli-
volts, produced by the application of protective currerit . The volt-
age shift must be determined in accordance with sections Il and
IV of this appendix .

(2) Except as provided in subparagcaphs (3) and (4) of this
paragraph, a minimum negative (cathodic) polarization voltage
shift of 100 millivolts, This polarization voltage shift must be
determined in accordance with sections III and IV of this appen-
dix.•

(3) Notwithstanding the alternative minimum criteria in sub-
paragraphs (1) and (2) of this paragraph, aluminum, if cathodi-
cally protected at voltages in excess of 1 .20 volts as measured with
reference to a copper-copper sulfate half cell, in accordance with
section IV of this appendix, and compensated for the voltage (IR)
drops other than those across the structure-electrolyte boundary,
may suffer corrosion resulting from the buildup of alkali on the
metal surface. A voltage in excess of 1 .20 volts may not be used
unless previous test results indicate no appreciable corrosion will
occur in the particular, environment ..

(4) Since aluminum may suffer from corrosion under high pH
conditions, and since application of'the cathodic protection tends
to increase the pH at the metal surface, careful investigation or
testing must be made before applying cathodic protection to stop
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pitting attack on aluminum structures in environments with a nat-
ural pH in excess of 8 ..

C . Copper structures. A minimum negative (cathodic) polar-
ization voltage shift of 100 millivolts . This polarization voltage
shift must be determined in accordance with sections III and IV
of this appendix .

D. Metals of different anodic potentials : A negative (cathodic)
voltage, measured in accordance with section IV of this appendix,
equal to that required for the most anodic metal in the system must
be maintained„ If amphoteric structures aYe involved that could be
damaged by highalkalinity covered by subpaagraphs (3) and (4)
of paragraph B of this section, they must be electrically isolated
with insulating flanges, or the equivalent .

H. Interpretation of voltage measurement Voltage (IR) drops
other, than those across the structure-electrol,yte 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

III • Determination ofpolarization voltage shift. The polariza-
tion voltage shift must be determined by interrupting the protec-
tive current and measuring the polarization decay . When the cur-
rent is initially interrupted, an immediate 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
A(3),B (2), and C of sec6on I of this appendix ..

IV. Reference half cells . A . Except'as provided in paragraphs
B and C of this section, negative (cathodic) voltage must be mea-
sured betweemthe structure surface and a saturated copper-cop-
per sulfate half' cell contacting the electrolyte, B .. Other standard
reference half cells may be substituted for the saturated copper-
copper "sulf'ate half cell . Two commonly used reference half cells
are listedbelow along with their voltage equivalent to -0 . 85 volt
as referred to a saturated copper-copper sulfate half cell :

(1)Saturated KCl calomel half cell : -0.78 volt „
(2) Silver-silver chloride half cell used in sea water ;-0.80

volt: C .: In additionto the standard reference half cells, an alter-
nate metallic material or structure may be used in place of the satu-
rated copper-copper sulfate half cell if its potential stability is
assured and if its voltage equivalent referred to a saturated cop-
per-copper sulfate half cell is established .

WISCONSIN CODE ADOPTION OF PART 193 IN
TITLE 49 CODE OF FEDERAL REGULATIONS

- PART 193-LIQUEFIED NATURAL GA S
FACILITIES :FEDERAL SAFETY STANDARDS

Subpart A-General
Sec .
193.2001 Scope of part ..
193 ..2003 Semisolid facilities •
193 .2005 Applicabili •ty.
1912007 Definitions

.193..2009 Rules of regulatory construc6on.
193 ;:2011 Reporting
1932013 Incorporation by ref'erence .

193.2015 Petition for finding or approval .
193.2017 Plans and Procedures .•

Subpart B-S iting Requirements
1912051 Scope

193,•2055 General.

193.2057 Thermal radiation protection .
193.2059 Flammable vapoi-gas dispersio n

pxotection
.193.2061 Seismic investigation and design forces .

193 .2063

193 ..2065

193.2067

193 ..2069

193 .2071

193.2073

Subpart

193 ..2101

Materials

Flooding .

Soil characteristics .

Wind forces .

Other severe weather and natural condi-
tions
Adjacent activities .

Separation of facilities .

C-Design

Scope

,193..2103 General.

193,•2105 Extreme temperatures; normal opera-
tions .

1912107 Extreme temperatures ; emergency
conditions ..

1912109 Insulation.
1912111 Cold boxes .
193 .2113 Piping .
193 ..2115 Concrete subject to cryogenic tempera-

tures..

193.2117 Combustible materials ..
193 :•2119 ~ Records.
Design of Components and Buildings
193,2121 General..
193 ..2123 Valves .
193 .2125 Automatic shutoffvalves .

193 .2127 Piping,•
1912129 Piping attachments and supports .

1912131 Building design.
191•2133 Buildings; ventilation:

193, .2135 Expansion or, contraction .

193 .2137 Frost heave,
193 •2139 Ice and snow,
193,.2141 Electrical systems .

193 .2143 Lightning ..
193 .2145 Boilers and pressure vessels .

191.2147 Combustion engines and turbines .
Impoundment Design and Capacity
1912149 Impoundment required
193 .•2151 General design characteristics .
193,2153 Classes of impounding systems .

193 .2155 Structtual requirement s
1912157 Coatings and coverings :

1912159 Flnors.
193„2161 Dikes, general
193.2163 Vapor barriers •

193•2165 Dike dimensions :.

193,2167 Covered s,ystems.

193 .2169 Gas leak detection .

193,2171 Sump basins .
193,2173 Water iemoval ;

193 .2175 Shared impoundment

193,2179 Impoundment capacity ; general

193 .2181 Impoundment capacity ; LNG storage
tanks .,
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1912183 Impoundment capacity; equipment an d
transfer facIlities ..

193 ..2185 Impoundment capacity ; parking areas ,
portable vessels .

LNG Storage Tanks
193.2187 General,
1912189 Loading f'orces .,
193 .2191 Stratification.
1912193 Movement and stress, .
193 .2195 Penetrations .
193 .2197 Internal design pressure.
193 .2199 External design pressure .
1912201 Internal temperature ,
193 :2203 Foundation .
193 .2205 Frost heave,.
193 ..2207 Insulation.
193 .2209 Instrumentation for LNG storage tanks..
1912211 Metal storage tanks .
193,2213 Concrete storage tanks.
193.2215 Thermal barxiers .
193 .2217 Support s•ystem .
1912219 Internal piping .
193 .2221 Marking ,
Design of Transfer Systems
193 .2223 General.,
193 .2227 Backflow..
193..2229 Cargo transfer systems .,
1932231 Cargo tr ansfer• area, .
1912233 Shutoff valves•,
Subpart D-Construction
193 .2301 Scope .
193 .2303 Construction acceptance .
193 .2304 Corrosion control overview:.
193.2305 Pr•oceduxes.

193.2307 Inspection :
193,2309 Inspection and testing methods .
193 ..2311 Cleanup..
1932313 Pipe welding ;
193:2315 Piping connections .
193 .2317 Retesting .
193 .2319 Strength tests..
193•,2321 Nondestructive tests ..
193 .2323 ° Leak,tests .
193.2325 Testing control systems.
193 .2327 Storage tank tests .
193 .2329 Construction records.,
Subpart E-Equipment
193 .2401 Scope .
Vaporization Equipment
1912403 GeneraL
193•2405 Vaporizer design.,
193 .2407 Operational control .
193.2409 Shutoff valves„
193.2411 Relief devices•
193..2413 Combustion air intakes .,

Liquefaction Equipment
193.2415

193.2417

193.2419

193.2421

193.2423

193 .2425

Control Systems

General .

Control of incoming gas

Backflow.

Cold boxes,

Air in gas,.

Equipment supports.

193 .2427 General .

193 .2429 Relief device s
193.2431 Vents .
193 .2433 Sensing devices .

193 .2435 Warning devices.,
193,2437 Pump and compressor control„

193 .2439 Emergency shutdown control systems..
193 .2441 Control center .

193 .2443 Failsafe control,.
193 .2445 Sources of power.
Subpart F-Operation s
193.2501 Scope.,

193,2503 Operating procedures .
193 .2505 Cooldown.
193,2507 Monitoring operations :.
193 .2509 Emergency procedures .
193 .2511 Personnel safety.,
193 .2513 Tr ansfer• procedures .
193 ..2515 Investigations of failures .

193.2517 Purging „

193 .,2519 Communication systems .
193 .2521 Operating records.,
Subpart G-Maintenance
193.2601 Scope .
193 ..2603 General.
19.32605 Maintenance procedures ,
193..2607 Foreign matecial .

193.2609 Support system s
193 ..2611 Fue protection,

193 .2613 Auxiliary power sources .
193 .,2615 Isolating and purging .
193 .2617 Repairs .
191,2619 Control s,ystems ,
193 ..2621 Testing transfer hoses .
193 .2623 Inspecting LNG storage tanks .
191.2625 Corrosion protection
19 .3 .2627 Atmospheric corrosion control .
193 ..2629 External corrosion control; buried or

submerged components.
193.2631 Internal corrosion control .
193•2633 Interference currents .
193,2635 . Monitoring corrosion control ..
193„2637 Remedial measures .
193 .2639 Maintenance records ..
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Subpart H- Personnel Qualifications and
Training

193..2701 Scope,
1912703 Design and fabrication .
1912705 Construction, installation,inspection an d

testing„
193 .2707 Operations and maintenance.,
193 ..2709 Security .
193 .2711 Personnel health .,
193 .,2713 Training; operations and maintenance, .

193 .2715 Training; secuxit•y.
193..2717 Training; fire protection,

193 2719 Training ; records .
Subpart I-Fire Protectio n
193 ..2801 Scope.
193 .2803 General..
193 ..2805 Fire preventionplan .,
193 .2807 Smoking,.

193 .2809 Open fixes .

193, .2811 Hotwork .
193 .2813 Storage of flammable fluids .,
1912815 Motorized equipment, .
193„2817 Fire control equipment .
193 .2819 Gas detection .,
193 .2821 Fire detection..
Subpart J-Security
193 .2901 Scope.

1912903 Security pxocedures.
193„2905 Protective enclosures..

193 .2907 Protective enclosure construction ..
193 ..2909 Security communications .

193.2911 Security lighting„
193.2913 Security monitoiing .
193 .2915 Alternative power souices .
193.2917 Warning signs..

Appendix A to Part 193-Incorporation by Reference
I.. List of organizations and addresses
H. Documents Incorporated by Reference

Authority : 49 U .S C .1671 et seq, .; 49 CFR 153, Appendix A of Pazt 1, and Appen-
dix A of Part 106

Subpart A-General

193.2001 Scope of pa rt. (a) This part prescribes safety
standards for LNG facilities used in the transportation of gas by
pipeline that is subject to the Natural Gas Pipeline Safety Act of
1968 and Part 192 of this chapter.

(b) This part does not apply to-
(1) Llv G faciliues used by uitimate consumexs of Livii or natu-

ral gas .,
(2) LNG facilities used in the course of natural gas treatment

or h,ydrocarbonextract.ion which do not store LNG
(3) In the case of a marine cargo transfer, system and associated

facilities, any matter otherthan siting pertaining to the system or
facilities betweemthe 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 Section 3 (8) of'the Federal Powex Act (16 U .S .C. 796(8)) ..

193.2003 Semisolid facilities. An LNG facility used in the
transportation or stoiage of' LNG in a semisolid state need not
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comply with any requirement of this part which the Director finds
impractical or unnecessary because of the semisolid state ofLNG .
In making such a finding, the Diuector 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 facility and related personnel qualifications and train-
ing do not apply to-

(1) LNG facilities under construction before the date such stan-
dards are published ; o r

(2) LNG facilities for which an application for approval of the
siting, construction, or operation was filed before March 1, 1978,
with the Department ofEneigy (or any predecessor• organization
of that Department) or the appropriate State or local agency in the
case of any facili ,ty not subject to the jurisdiction of the Depart-
ment of Energy under the Natural Gas Act (not including any
facility the construction of which began after Novembel• 29, 1979,
not pursuant to such an approval).

(b) If an LNG facility listed in paragraph (a) of this section is
replaced, relocated, or significantly altered af'ter February 11,
1980, the replacement, relocated facility, or significantly altered
facility must comply with the applicable requirements of this part
governing siting, design, installation, and construction, except
that-

(1) The siting requirements apply only to LNG storage tanks
that are significantly altered by increasing the original storage
capacity or relocated, not pursuant to an application foi• approval
filed as provided by paragraph (a) (2) of this section before March
1, 1978 ; an d

(2) To the extent compliance with the design, installation, and
construction requirements would make the replaced, relocated, or
altered facility incompatible with other facilities or would other-
wise be impracticable, the replaced, relocated, or significantly
altered facility may be designed, installed, or constructed inaccor-
dance with the original specifications for the facility, or in a man-
ner that the Director• finds acceptable„

(c) The siting, design, installation, and construction of an LNG
facility under construction before February 11, 1980, or that is
listed in paragraph (a) (2) of this section (except a facility under
construction bef'ore July 1, 1976) must meet the applicable
requirements of' NFPA 59A (1972 edition) and Part 192 of this
chapter or the applicable requirements of this part, except that no
Part 192 standard issued af'ter March 1, 1978, applies to an LNG
facility listed in paragraph (a) (2) of this section .

193.2007 Definitions . As used in this part-

"Ambient vaporizer" means a vaporizer which derives heat
from naturally occurring heat sources, such as the atmosphere, sea
water; surface waters, or geothermalwaters

."Cargo transfer system" means a component, or system of
components functioning as a unit, used exclusively for transfel-
xing hazardous fluids in bulK between a tank car, tank truck, or
maxine vessel and a storage tank ,

"Component" means any part, or system of parts functioning
as a unit, including, but not limited to, piping, processing equip-
ment, containers, control devices, impounding systems, lighting,
secuYity devices, fire control equipment, and communication
equipment, whose integrity or reliability is necessary to maintain
safety in controlling, processing, or containing a hazardous fluid .

"Container" means a component other than piping that con-
tains a hazardous fluid. "Control system" means a component,
or system of components functioning as a unit, including control
valves and sensing, warning, relief, shutdown, and other control
devices, which is activated either manually or automatically to
establish or maintain the performance of another component .,

~f
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"Controllable emergency" means an emergency where reason-
able and prudent action can prevent harm to people or property .

"Design pressure" means the pressure used in the design of
components for the purpose of determining the minimum permis-
sible thickness or physical characteristics of its various parts ..
When applicable, static head shall be included in the design pres-
sure to determine the thickness of an,y specific part .

"Determine" means make an appropriate investigation using
scientific 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
Bur'eau or any person to whom authority in the matter concerned
has been delegated .

"Emergency" means a deviation f'rom normal operation, a
structural failure, or severe environmental conditions that prob-
ably 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 accordance with s . 193 .2057 and s .193 .2059 for as
long as the facility is in operation .

"Fail-safe" means a design feature which will maintain or
result in a safe condition in the event of malfunction or failure of
a power supply, component, or control device ,

g" means the standard acceleration of gravity of 9 806 metre
per second 2(32,17 feet per second2) .

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

"Hazardous fluid" means gas or, hazardous liquid:.
"Hazardous liquid" means LNG or a liquid that is flammable

or toxlc•,
"Heated vaporizer" means a vaporizer' which derives heat from

otherthan 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„
"Impounding system" includes an impounding space, includ-

ing dikes and floors for conducting the flow of'spilled hazardous
liquids to an impounding space „

"Liquefied natural gas" or "LNG"means natural gas or syn-
thetic gas having methane (CH4) as its major constituent which
has been changed to a liquid or semisolid ..

"LNG facility" means a pipeline facility that is used for lique-
fying or solidifying natural gas or s,ynthetic gas or transferring,
storing, or vaporizing liquefied natural gas .

"LNG plant" means an LNG facility or system of LNG facili-
ties functioning as a unit .

"m3" means a volumetric unit which is one cubic metre, 6 .2898
barrels, 35 .3147 ft.3, or264 ..1720 U .S. gallons, each volume
being considered as equal to the other~ .

"Maximum allowable working pressure" means the maximum

gage pressure permissible at the top of the equipment, containers
or pressure vessels waiiie operating at design teYfiperatur' e

"Normal operation" means functioning within ranges o .fpres-
sure, temperature, flow, or other operating criteria required by this
part .

"Operator" means a person who owns or operates an LNG
f'acility .

"Per•son" means any individual, firm, joint venture, partner-
ship, corporation, association, state, municipality, cooperative
association, or joint stock association and includes any trustee,
receiver-, assignee, or personal representative ther'eof..

"Pipeline facility" means new and existing piping, rights-of-
way, and any equipment, facility, or, building used in the trans-
portation of gas or in the treatment of gas during the course of
tr anspor•tation .
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"Piping" means pipe, tubing, hoses, fittings, valves, pumps,
connections, safety devices or related components for containing
the flow of hazardous fluids .

"Storage tank" means a container for storage [of] a hazardous
fluid, including an underground cavern .

"Transfer piping" means a system of permanent and temporary
piping used for transferring hazardous fluids between any of the
following : liquefaction process facilities, storage tanks, vaporiz-
ers, compressors, cargo transfer systems, and facilities other' than
pipeline f'acilities .

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

"Waterfront LNG plant" means an LNG plant with docks,
wharves, piers, or other structures in, on, or immediately adjacent
to the navigable water's of'the United States or, Pueito Rico and any
shore area immediately adjacent to those waters to which vessels
may be secured and at which LNG cargo operations may be con-
ducted .

"Vaporization" means an addition of thermal energy changing
a liquid or semisolid to a vapor or gaseous state .

"Vaporizer" means a heat transfer facility designed to
introduce thermal energy in a controlled manner for changing a
liquid or semisolid to a vapor or gaseous state :

193.2009 Rules of regulato ry construction . (a) As used
in this part-

(1) "Includes" means including but not limited to :
(2) "May" means is permitted to or is authorized to :
(3) "May not" means is not permitted to or is not authorized to ;

and
(4) "Shall" or "must" is used in the mandatory and imperative

sense .
(b) In this part-
(1) Words importing the singular include the plural ; and
(2) Words importing the plural include the singular .

193 .2011 Report ing . Leaks and spills of LNG must be
reported in accordance with the requirements of Part 191 of this
chapter..

193 .2013 Incorporation by reference. (a) There are
incorpor'ated 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 5 1
and are part of this regulation as though set forth in full .. All incor-
porated materials are listed in Appendix A to this Part 193 with the
applicable editions in parentheses following the title of the refer-
enced material . Only the latest listed edition applies, except that
an earlier• listed edition may be followed with respect to compo-
nents which .are designed, manufactured, or installed in accor-
dance with the earlier edition before the latest edition is adopted,
unless otherwise pr'ovided in this part . The incorporated materials
are subject to change, but any change will be announced by publi-
cation in the Feder'al Register before it becomes effective .

,(b) All incorporated materials are available for inspection in
the Materials Transportation Bureau, U.S, Department of Txans-
portation, 400 Seventeenth Street, SW ., Washington, D .C„ 20590,
and at the Office of the Federal Register Library, 1100 L Street,
NW .; Washington, D..C .In addition, copies of the incorporated
materials are available from the respective organizations listed in
Appendix A to this Part 193 .,

(c) Incorporated by reference provisions approved by the
Director of the Federal Register . (49 U ..S .C .1674 (a); 49 CFR
1 .53 and Appendix A to Part 1 )

193 .2015 Petitions for fi nding or approval . Where a rule
in this part authorizes the Director to make a finding or approval,
any operator may petition the D'uector to make such finding or
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approval. Petitions must be sent to the Director, Materials Trans-
portation 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 specified, no
public proceeding is held on a petition before it is granted or
denied . Within 90 days after a petition is received, the Director
notifies the petitioner of the disposition of the petition or, if the
request requires more extensive consideration or additional
information or comments are requested and delay is expected, of
the date by which action will be taken ,

193 .2017 Plans and procedures. (a) Each operator shall
maintain at each LNG 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 submitted a current certification or agree-
ment 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 for review and inspection within 20 days after the change is
made :

(b) The Director or, the State Agency, after notice and opportu-
nity for hearing, may require the operator to amend its plans and
procedures as necessary to provide a reasonable level of safety .,

Subpart B-Siting Requirements

193.2051 Scope . This subpact prescribes siting require-
ments for the following LNG facilities : Containers and their
impounding systems, transfer systems and their impounding sys-
tems, emergency shutdown control systems, fire control systems,
and associated foundations, support systems, and normal or auxil-
iary power facilities necessary to maintain safet,y,

193 .2055 General . An LNG facility must be located at a site
of'suitable size, topography, and configuration so that the facility
can be designed to minimize the hazards to persons and offsite
property resulting from leaks and spills of LNG and other hazard-
ous fluids at the site. In selecting a site, each operator shall deter-
mine all site-related characteristics which could jeopardize the
integrity andsecurit,y of'the facility . A site must provide ease of
access so thatpersonnel, equipment, and materials from offsite
locations can reach the site for fire fighting or controlling spill
associated hazards or for evacuation of personnel.

193.2057 Thermal radiation protection . (a) TaEnMAL
ExcLVStoN zoNE, Each LNG container and LNG transfer• system
must have a thermal exclusion zone in accordance with the fol-
lowing :

(1) Within the thermal exclusion zone,the impounding system
may not be located closer in tatgets listed inpacagraph (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 s . 1912149 (b),
operators must comply with the iequirements of this section by
assuming thespace needed for drainage and collection of spilled
liquid is an impounding system.

(b) . Measurement.. The exclusion distance "d" is measured
along the line (PT), as shown in the following impoundment dia-
gram, where the following apply :

(1) T is a point on the target that is closest to (P )
(2) D is a point closest to (T) on the top inside edge of'the inner-

most dike .

170

(3) Q)is one of the following angles with the vertical, to account
for flame tilt and potential preignition vapor f'ormation :

(i) An assumed angle of (QJ)=45°; or
(ii) 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 pet-
cent of the time based on recorded data for the area .

(4) L is one of the following lengths to account for flame
height :

(i) An assumed length of (L)=6(Azt/)c 5, where (A) is the hori-
zontal area across the impounding space measured at the lowest
point along the top inside edge of the dike ; or

(ii) A length determined in accordance with a mathematical
model that meets the criteria of paragraph (c) (2) of this section,
using appropriate parameters consistent with the time period that
a target could be subjected to exposure before harm would result, .

(5) PD is a line of length (L) or less, lying at angle 0 in the verti-
cal planethat intersects points (D) and (T) .

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

(i) Is perpendicular to line (PD) when (PD) is less than (L) ; or

(ii) Has an angular• elevation not above the horizontal at (P)
when (PD) equals (L) ;

(7) P is the point where (PT) and (PD) intersect .•
(c) Exclusion distance length, . The length of an exclusion dis-

tance for each impounding space may not be less than the distance
"d" determined in accordance with one of the following :

(1) d=(f) (A)05, where A= the largest horizontal area across
the impounding space measured at the lowest point along the top
inside edge of the dike, f=values for targets prescribed in para-
graph (d) of'this section .,

(2) Determine "d" from a mathematical model for thermal
radiation and other appropriate fire characteristics which assures
that the incident thermal flux levels in paragraph (d) of this section
are not exceeded . The model must:

(i) Use atmospheric conditions which, if applicable, result in
longer exclusion distances than other atmospheric conditions
occurring at least 95 percent of the time based on recorded data for
the site area:

(ii) Have been evaluated and verified by testing at a scale, con-
sidering scaling effects, appropriate for the range of application:

(iii) Have been submitted to the Director for approval, with
supportive data as necessary to demonstrate validity ; an d

(iv) Have received approval by the D'uector .
(d) Limiting values for incident radiant flux on 6ffsite tar•gets, .

The maximum incident radiant flux at an offsite target from bucn-
ing of a total spill in an impounding space must be limited to the
distances in paragraph (c) of this section using the following val-
ues of"(f)" or "Incident Flux" :

in_ri _

dent
flux
Btu/ft2

Offsite target (f) hour

(1) Outdoor areas occupied by 20 or
more persons during normal use,
such as beaches, playgrounds,
outdoor theaters, other recre-
ation areas or other places of
public assembly . . . . . . . . . . . . (3) 1,600

~~..

~
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(2) Buildings that are used for resi-
dences, or occupied by 20 or
more persons during normal use

(1 .6) 4,000
(3) Buildings made of cellulosic

materials or are not fire resistant
or do not provide durable shield-
ing from thermal radiation that :
(i) Have exceptional value, or
contain objects of exceptional
value based on historic unique -
ness described in Federal, State ,
or local registers ; (ii) Contain
explosive, flammable, or toxic
materials in hazardous quanti-
ties ; or (iii) Could result in addi-
tional hazard if exposed to high
levels of,thermal radiation . . • : (1 .6) 4,00 0

(4) Structures that are fire resistant
and provide durable shielding
from thermal radiation that hav e
the characteristics described in
subdivisions (3) (i) through (3 )
(iii) above , , . . . . . . . . . . . . • . . (1,1) 6,700

(5) Public streets, highways, and
mainlines of railroads • . .. .. , . . . (1 .1) 6,700

(6) Other structures, or if closer to
(P), the right-of-way of the facil-
ity . . . . . . . . . . . . . . . . . . . . . (0.8) 10,000

193.2059 Flammable vapor-gas dispersion protec-
tion . (a) Dispersion exclusion zone, Except as provided by para-
graph (e) of this section, each LNG container and LNG transfer
system must have a dispersion exclusion zone with a boundary
described by the minimum dispersion distance computed in
accordance with this section;. The following are prohibited in a
dispersion exclusion zone unless it is an LNG facility of'the opera-
tor:

(1) Outdoor areas occupied by 20 or more persons during nor-
mal use,such as beaches, playgrounds, outdoor theaters, other
recreation areas, or other places of public assembly.

(2) Buildings that are :
(i) Used f'or residences :
(ii) Occupied by 20 or more persons during normal use :
(iii) Contain explosive, flammable, or toxic materials in haz-

ardous quantities ;
(iv) Have exceptional value or contain objects of exceptionat

value based on historic uniqueness described in Federal, State, or
local registers ; or

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

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

(c) Computing dispersion distance . A minimum dispersion
distance must be computed for the impounding system.. If grading
and drainage are used under s .193,2149 (b), operators must com-
ply with the requirements of this section by assuming the space
needed for drainage and collection of'spilled liquid is an impound-
ing s,ystem .. Dispersion distance must,be determined in accor-
dance with the following dispersion parameters ; 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 s . 193 ..2057 (c) (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

PSC 135.09

other weather conditions at the site at least 90 percent of the time,
based on U.,S . Government weather data, or as an alternative
where the model used gives longex distances at lower wind
speeds, Category F atmosphere, wind speed = 4,5 miles per hour,
relative humidity equals 50.0 percent, and atmospheric tempera-
tures = 0 .0 C .

(3) Dispersion coordinates y, z, and H, where applicable, = O .
(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 transf'er pipe (or multiple pipes that lack provi-
sions to prevent parallel flow) which has the greatest overall flow
capacity, discharging at maximum potential capacity, in accor-
dance with the following conditions :

(i) The rate of vaporization is not less than the sum of flash
vaporization and vaporization from boiling by heat transf'er from
contact surfaces 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 storage tanks with side or bottom
penetrations, the time necessary for the liquid level in the tank to
reach the level of the penetration or equilibrate with the liquid
impounded assuming failures of the internal shutoff valve,.

(ii) In determining variations in vaporization rate due to sur-
face contact, 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 Methods," 1974, or an
alternate model which meets the requirements of subdivisions (ii)
through (iv) ins . 193•2057 (c) (2)..

(iii) Af'ter spill flow is terminated, the rate ofvapoxization is
vaporization of the remaining spillage, if any, from boiling by heat
transfer from contact surfaces that are reducing in area and tem-
perature as a function of time.~

(iv) Vapor detention space is all space provided for liquid
impoundment and vapor detention outside the component served,
less the volume occupied by the spilled liquid at the time the vapor
escapes the vapor detention space .

(2) The boiling rate of LNG on which dispersion distance is
based is determined using the weighted average value of the ther-
mal properties of the contact surfaces in the impounding space
determined from eight representative experimental tests on the
materials involved . If suxfaces are insulated, the insulation must
be designed, installed, and maintained so that it will retain its per-
formance characteristics under spill conditions .

(e) Planned vapor control• An LNG facility need not have a
dispersion exclusion zone if the Director finds that compliance
with paragraph (a) of this section would be impractical and the
operator• prepares and follows a plan for controlling LNG vapor
that is found acceptable by the Director, . The plan must include cir-
cumstances under which LNG vapor is controlled 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 demon-
strated 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 0 or 1 of the "Seismic Risk Map of the
United States," UBC, each operator 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 appli-
cable :

(1) For LNG facilities (other than shop fabricated storage tanks
of 70,000 gallons or less capacity mounted within 2 feet of th e
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ground) located at a site in Puerto Rico in Zone 2, 3, or 4 of
th e"Seismic Risk Map of the United States," or at a site deter-
mined under paragraph ( a) of this section to have a potenti al for
surf ace faulting or soil liquefaction, th e forces th at could reason-
ably be expected to occur at the foundation of the facili ,ty due to
the most critic al ground motion, motion amplification, permanent
differential ground displacement, soil liquefaction, and symmet-
ric and assymmetricreaction forces resulting fr om hydrodynamic
pressure and motion of contained liquid in intex•action wi th the
facility structure ..

(2) For all other LNG facilities, the tot al lateral force set forth
in UBC, Volume 1, corresponding to the zone of the "Seismic Risk
Map of th e United States" in which the facility is located, and a
vertical f'orce equal to the tot al lateral f'orce .

(c) Each operator of an LNG facility to which paragraph (b) (1)
of'this section applies sha ll determine th e seismic design forces on
the basis of a detailed geotechnical investigation and in accor-
dance with paragraphs ( d) and (e) of this section . The investiga-
tion must include each of the following items th at could reason-
ably be expected to affect the site and be sufficient in scope to
identify all hazards th at could reasonably be expected to affect the
facility design:

(1) Identification and ev aluation of faults, Quaternar•y activity
of those faults, tectonic structures, static and dynamic properties
of materi als underlying the site, and, as applicable, tectonic prov-
inces within 100 miles of the site :

(2) Identification and ev aluation of all historically reported
earthquakes which could affect the determination under this sec-
tion of the most critical ground motion or differential displace-
ment at the site when correlated wi th particular faults, tectonic
structures, and tectonic provinces, as applicable ; and

(3) Identification and ev aluation of the hydrologic regime and
th e potential of liquefaction-induced soil failuxes,.

(d) The most critic al ground motion must be determined in
accord ance with paragraph (e) o fthis section ei ther :

(1) Probabilistically, when the available earthquake data are
sufficient to show that the ,yearly~tobability of exceed ance of
most critical ground motion is 10 or less ; or

(2) Deterministically, when the available earthquake data are
insufficient to provide probabilistic estimates, with the objective
of'determining a mostcriticalgtound motion with a yearly pxoba-
bili •ty of exceedance of' 10-4 or les s

(e) The determination of mostcritical ground motion, consid-
ering local and regional seismologic al conditions, must be made
by using thefollowing:

(1) A regionally appropriate attenuation relationship, assum-
ing that earthquakes occur at a location on a fault, tectonic stxuc-
ture, or tectonic piovince, as applicable, which would cause the
most critical seismic movement at the site, except that where epi-
centers of'histoiically reported earthquakes cannot be reasonably
related to known faults or tectonic stsuctures, but are xecognized
as being wi thin a specific tectonic province which is within 100
miles of the site, assume that those earthquakes occur within their
respective provinces at a source closest to th e site, .

(2) A horizontal design response spectrum determined from
the meanplus one standard deviation of' a freef'ield horizontal elas-
tic response spect r a whose spectral amplitudes are consistent wi th
values expected f'or the most critical ground motion .

(3) A vertical design response spectrum that is ei ther two-
thirds of the amplitude of the horizontal design response spectrum
at all frequencies or equal to the horizontal design response spec-
tcum where the site is located within 10 miles of the earthquake
source, :

(f) An LNG storage tank or its impounding system may not be
located at a site where an investigation under paragraph (c) of this
section shows th at any of` the following conditions exists unless
the D'uector, gY ants an approval fox th e site :
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(1) The estimated design horizontal acceleration exceeds 0 8
g at the tank or dike f'oundation .

(2) The specific local geologic and seismic data base is suff'i-
cient to predict future differential surface displacement beneath
the tank and dike area, but displacement not exceeding 30 inches
cannot be assured with a high level of confidence .

(3) The specific local geologic and seismic data base is not suf-
f'icient to predict future differential surface displacement beneath
the tank and dike area, and the estimated cumulative displacement
of a Quaternary fault within one mile of the tank foundation
exceeds 60inches „

(4) The potential for soil liquefaction cannot be accommo-
dated 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 seis-
mic characteristics of the site based on the geotechnical investiga-
tion perfoxmed under paragxaph (c) of this section, with emphasis
on prediction of near field seismic response ..

(2) The design plans and structural analysis for• the tank, its
impounding system, and related foundations, with a report dem-
onstrating that the design requirements of this section are satis-
fied, 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 .. ,.remoteness or topographic features of the site, additional
exclusion distances, or multiple barriers for containing or
impounding LNG) .

(h) Each container which does not have a suucturally liquid-
tight cover must have sufficient fieeboaYd with an appropriate
configuration to prevent the escape of liquid due to sloshing, wave
action, and vertical liquid displacement caused by seismic action .

193 .2063 Flooding . (a) Each operator shall determine the
effects of flooding on an LNG facility site based on the worst
occurrence in a 100-year peiiod„ The determination must take
into account :

(1) Volume and velocity of the floodwater;
(2) Tsunamis (local, regional, and distant) ;
(3) Potential failur•e of dams ;

(4) Predictable land developments which would affect runoff
accumulation of water ; an d

(5) Tidal action .:
(b) The effect of flooding determined under paragraph (a) of

this section must be accommodated by location or design and
construction, as applicable, to reasonably assure :

(1) The structural or functionalintegxityof LNG facilities; and
1(2) Access from outside'the LNG facility and movement of

personnel and equipment about the LNG facility site for the con-
trol of fire and other emergencies .

193.2065 Soil characteristics . (a) Soil investigations
including borings and other• appropriate tests must be made at the
site of each LNG facility to determine bearing capacity, settlement
characteristics, potentialf'or erosion, and other soil characteristics
applicable to the integrity of the facility .

(b)The naturally occurring or designed soil characteristics at
each LNG facility site must provide load bearing capacities, using
appropriate safety factors, which can support the following loads
without excessive lateral or vertical movement that causes a loss
ofthe functional or structural integrity of the facility involved :

(1) Static loading caused by the facility and its contents and any
hydrostatic testing of the facility ; an d
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(2) Dynamic loading caused by movement of contents of the
facility during normal 'operation, including flow, sloshing, and
rollover

193.2067 Wind forces. (a) LNG facilities must be designed
to withstand without loss of structural or functional integrity:

(1) The direct effect of wind forces ;
(2) The pressure diffexential between the interior and exterior

of a confining, or partially confining, structure ; and
(3) In the case of impounding systems for LNG storage tanks,

impact forces and potential penetrations by wind borne missiles, .
(b) The wind forces at the location 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 capacity of notmore than 70,000 gallons, applicable
wind load data in ANSI A 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 justi-
fied by .adequate supportive data; or

(ii) The most critical combination of wind velocity and dura-
tion, with respect to the effect on the structure, having a probabil-
ity ofexcedence in a 50-yeaY period of 0Spexcent or less, if ade-
quate wind data are available and the probabilistic methodology
is reliable .

193.2069 Other severe weather and natural condi-
tions . (a) In addition to the requirements of s• 193 .2061,
193 .2063, 193••2065, and 193 ..2067, each operator shall determine
from historical records and engineering studies the worst effect of
other weather and natural conditions which maypxedictably occur
at an LNG facility site

(b) The facility must be located and designed so that such
severe conditions cannot reasonably be expected to result in an
emergency involving the factors listed in s . 193 .2063 (b) .

193 .2071 Adjacent activities. (a) Each operator shall
determine those present and reasonably foreseeable activities
adjacent to an LNG facility site that could adversely affect the
operation of the LNG facility or the safety of persons or offsite
property, if damage to the facility occurs.

(b) An LNG facility must not be located where present or proj-
ected off site activities would be reasonably expected to-

(1) Adversely affect the operation of an,y of its safety control
systems ;

(2) Cause failure of the facility ; or
(3) Cause the facility not to meet the requirements of this paYt .

193 .2073 Separation of facilities . Each LNG facility site
must be large enough to provide for minimum separations
between facilities and between facilities and the site boundary
to-

(a) Permit movement of personnel, maintenance eq-uipment,
and emergency equipmentaround the facility ; and

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

Subpart C-Design

193.2101 Scope . This subpart prescribes requirements for
the selection and qualification of materials for components, and
for the design and installation or construction of components and
buildings, including separate requirements for impounding sys-
tems, LNG storage tanks, and transfer system s

Materials

193.2103 General . Materials fox• all components must be-

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

(b) Physically, chemically, and thermally compatible within
design limits with any fluid or other materials with which they are
in contact; and

(c) Qualified in accordance with the applicable requirements
of this subpaxt• .

193.2105 Extreme temperatures; normal operations .
Each operatox• shall-

(a) Determine the range of temperatures to which components
will be subjected duting normal operations, including required
testing, initial startup, cooldown operations, and shutdown condi-
tions ; an d

(b) Use component materials that meet the design standards of
this part for strength, ductility, and other properties throughout the
entire rangeof temperatures to which the component will be sub-
jected in normal aperations• .

193.2107 Extreme temperatures; emergency condi-
tions . (a) Each operatar• shall determine the effects on compo-
nents not normally exposed to extreme cold (including a compo-
nent's foundation or support 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
(including their foundations or support systems) of the extreme
heat which could result from an LNG or'othe r, hazardous fluid f'ixe .

(c) Where the exposure determined under paragraph (a) or (b)
of this section could result in a failure that would worsen the emer-
genc•y, the component or its foundation or support system, as
appropriate, must be:

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

(2) Protected by insulation or other means that will delay fail-
ure due to extreme temperature in order to allow adequate time to
take emergencyxesponses;

(d) If a material that has low resistance to flame tempexatures
is used in any component containing a hazardous fluid, the mate-
rialmustbe piotected so that any heat resulting from a controllable
emergency does not cause the release of fluid that would result in
an uncontrollable emergency.,

193 .2109 Insulation . During normal operations, insulation
materials must-

(a) Maintain insulating values ;
(b) Withstand thermal and mechanical design loads ; an d

(c) Be covered with a material that is noncombustible in the
installed state, is not subject to detrimental ultraviolet decay, and
that can withstand the f'orces of wind according to ANSI A58 .1
and anuc .pated loadi ng which cvuid o ccur in a conLLollable elllcl-
genc,y.

193 .2111 Cold boxes . All cold boxes must be made of non-
combustible material and the insulation must be made of materials
which are noncombustible in the installed condition ..

193 .2113 Piping . (a) Piping made of cast iron, malleable
it on, or ductile iron may not be used to carry any cryogenic or haz-
ardous fluids.

(b) Piping materials intended for normal use at temperatures
below -28..9°C (-20°F) or for use under s„ 193•,2107 (c) (1) must
be qualified by testing in accordance with ANSI B 31 .3 to comply
with s .193 .2103 (b).
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193.2115 Concrete subject to c ryogenic tempera-
tures . Concrete intended f'or normal use at cryogenic tempera-
tures or for use under s, 193• 2107 (c) (1) may not be used unless-

(a) Materials, measurements, mixing, placing, prestressing,
and poststressing of concrete meets generally accepted engineer-
ing practices ;

(b) Metallic reinforcing, prestressing wire, structural and non-
structural members used in concrete are acceptable in the installed
condition for the temperature and stress levels encountered at
design loading conditions ; and

(c) Tests for the compressive strength, the coefficient of con-
traction, an acceptable thermal gradient, and, if' applicable,
acceptable sur•face loading to prevent detrimental spalling are per-
formed on the concrete at the lowest temperature for which the
concrete is designed or similar test data on these piopexties are
available.

193 .2117 Combustible materials . Combustible materials
are not permitted for the construction of buildings, plant equip-
ment, 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' noncombustible materials is impxactical .

193.2119 Records . Each opeiator shall keep a record of all
materials for components, buildings, foundations, and support
s,ystems; as necessary to verify that material properties meet the
requirements of this part. These records must be maintained for
the life ofthe item concexned .:

Design of Components and Buildings

193.2121 General. Components, including their founda-
tions and support systems, must be designed, fabricated, and
installed to withstand, without loss of functional or structural
integrity, predictable loadings not including environmental
designforcesundei• Subpart B of 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 API
Standard 6D, if' design conditions fall within their scope •

(b) Extended bonnet valves must be used f'orseivice tempera-
tures below -45.6° C (-50°F) .

(c) Valves used for, cryogenic liquid service must be designed
to operate in the position in which they are installe

d(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 emergenc,y ..

(e) Valves must be designed and installed so that an excessive
load on the piping system does not render the valve inoperable .

193.2125 Automatic shutoff valves . Each automatic
sfiutOff vai4e or combination Of vaives must-

(a) Have a fail-safe design ;
(b) Operate to stop fluid flow which would endanger the opera-

tional integrity of' plant equipment ; and
(c) Close at a rate to avoid fluid hammer which would endanger

the operating integrityof a component.

s,: 193.2127 Piping. (a) Piping must be designed, manufac-
tured, and tested to comply with ANSI B 31 .3• ,

(b) All cryogenic and hazardous fluid piping must have con-
nections to facilitate blowdown and purge as required by this part .,

(c) Each cryogenic or hazardous fluid piping system that i s
above-ground must be identified by color coding, painfing ; or
labeling.
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(d) Seamless pipe or pipe with a longitudinal joint efficiency
of 1 .0determined in accordance with ANSI B31,3 or pipe with a
design pressure less than two-thirds of the mill-proof test pres-
sure or subsequent shop or field hydrostatic test pressure must be
used for process and transfer piping handling cryogenic or other
hazardous fluids with a service temperature below -22° F
(-30°C) .

(e) For, longitudinal or spiral weld piping handling LNG or
cryogenic fluids, the heat affected zone must comply with s.
323•.2•2 .of ANSI B31 .3 ..

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

193 .2129 P iping attachments and supports . Piping
attachments and supports for LNG or refrigerant piping must be
designed to prevent excessive heat transfer which can result in
either unintentional restraint of piping caused by ice formations
or the embiittlement of supporting steel.

193.2131 Building design . (a) Each building or structural
enclosure in which potentially hazardous quantities of flammable
materials are handled must be designed and constructed to mini-
mize fire hazatds ..

(b) Buildings or structural enclosures in which hazardous or
cryogenic fluids are handled shall be of light-weight, noncom-
bustible construction with nonload-bearing walls ..

(c) If rooms containing such fluids are located within or
attached to buildings in which such fluids are not handled, i ..e.,
controlrooms, shops, eta., the common walls shall be limited to
not more than two in number, shall be designed to withstand a
static pressure of at least 4800 Pa (100 psi), 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 potentially hazardous quantities of flammable fluids are
handled must be ventilated to minimize the possibility, during
normal operation, of hazardous accumulation of a flammable gas
and au°mixture, hazardous products of combustion, and other• haz-
ardous vapors in enclosed process areas by one of the following
means:(1) A continuously operating mechanical ventilation sys-
tem ;

(2) A combination gravity ventilation system and normally off'
mechanical ventilationsystem which is activated by suitable
flammable gas detectors at a concentration not exceeding 25 pex-
cent of the lower flammable limit of the gas;

(3) A dual rate mechanical ventilatioms,ystem with the high rate
activated by suitable flammable gas detectors at a concentration
not exceeding 25 percent of the lower flammable limit of the gas ;
or

(4) A gravity ventilation system composed of a combination of
wall openings, roof ventilators, and, if there are basements or
depressed floor levels, a supplemental mechanical ventilation
s,ystem .

(b) The ventilation rate must be at least 1 cubic foot per minute
of air per square foot of floor area•, If vapozs 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 compo-
nent during operating and environmental thermal cycling and
shall-

(a) Provide components that operate without detrimental stress
or restriction of movement, within each component and between
components, caused by contraction and expansion ; and

(b) Prevent ice buildup fiom detrimentally restricting the
movement of components caused by contraction and expansion .
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193.2137 Frost heave. (a) Each opexator shall-(1) Deter-
mine which components and their foundations could be endan-
gered by frost heave from ambient temperatures or operating tem-
peratures of the component; an d

(2) Ptovide protection against frost heave which might impair
their structural integxity

.(b) For each component and foundation determined under
paragraph (a) of this section, instrumentation must be installed to
warn of potential structural impairment due to frost heave, unless
the operator includes 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) Components must be designed
to support the weight of ice and snow which could normally col-
lect or f'ormon them..

(b) Each operator shall provide protection for components
from falling ice or snow which may accumulate on structures•,

(c) Valves and moving components must not become inopera-
tive due to ice foxmation on the component ..

193.2141 Electrical systems . (a) Each oper•ator shall
select and install electrical equipment and wiring for components
in accordance with NFPA-70 and, where applicable Section 7-62
of NFPA-59A .

(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 be
provided in accordance with Section 7-73 of NFPA-59A

193.2143 Lightning. 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 vessels . 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 fabricated in
accordance with Division 1 or Division 2 of Section VIII .

193 .2147 Combustion engines and turbines . Combus-
tion engines 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 pro-
vided to ensure that accidental spills or, leaks from the following
components and areas do not endanger components or adjoining
property or enter• navigable waterways :

(1) Liquefaction and otherprocess equipment ;
(1) Vaporizers ;
(3) Transfer systems ;
(4) Parking areas for, tank cars or tank trucks ; and
(5) Areas for loading, unloading, or storing portable containers

and dewaY vessels• •
(c) Impounding systems for• LNG must be designed and

constructed in accordance with this subpar•t . Impounding systems
intended for containment of hazardous liquids other than LNG
must meet the requirements of NFPA-30 -

part thereof, momentum and low surface friction, f'oaming, failure
of pressurized piping, and accidental pumping .

(b) The basic form of an impounding system may be excava-
tion ; a natural geological formation, manufactured diking, such as
berms or walls, or any combination thereof' .

193.2153 Classes of impounding systems. (a) For the
purpose of this part, impounding systems are classified as follows :

Class 1 . A system which surrounds the component served with
the innex• surface of the dike constructed against or within 24
inches of the component served ..

Class 2 . A system which surrounds the component or area
served with the dike located a distance away from the component
or at the periphery of the axea, .

Class 3. A system which conducts a spill by dikes and floox•s
to a remote impounding space which does not surround the com-
ponent or area served•,

(b) In the case of an impounding system consisting of a com-
bination of classes, requirements of this part regarding a single
class apply according to the percentage of impoundment provided
by each class .

193 .2155 Structural requirements . (a) Subject to para-
graph (b) of this section, the structural parts of an impounding sys-
tem must be designed and constructed to prevent impairment of
the system's performance 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

injected into the system for spill control ;

(iii) The impingement of the trajectory of an LNG jet dis-
charged at any predictable angle; and

(iv) Anticipated hydraulic forces fr om a credible opening in the
component or item served, assuming that the discharge pressure
equals design pressure• ,

(2) The erosive action fiom a spill, including jetting of spilling
LNG, and any other, anticipated erosive action including surface
water runoff, ice formation, dislodgement of ice formation, and
snow remova

l(3) The effect of the temperature, any thermal gradient, and any
other anticipated degradation resulting from sudden or localized
contact with LNG .

(4) Exposure to fire from impounded LNG or from sources
other than impounded LNG

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

(i) Collapse of the component or item served or adjacent com-
ponents ; and

(ii) If the LNG facility adjoins the right-of=way of an•y high-
way or railroad, collision by or explosion of a train, tank cat, or
tank truck that could reasonably be expected to cause the most
severe loading.

(b) For spills from LNG storage tanks with Class 2 or 3
impounding systems, imposed loading and surging flow charac-
teristics must be based on a credible release of the tank contents .

(c) If an LNG storage tank is located within a horizontal dis-
tance of 6,100 in, (20,000 ft.) from the neatest point of the neatest
runway serving 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 explosion of, the heaviest aircraft which
can take off or land at the airport .,

193.2151 General design characteristics . (a) An
impounding system must have a configuiation or design which,
to the maximum extent possible, will prevent liquid from escaping
impoundment by leakage, splash from collapse of a structure ox•

193.2157 Coatings and coverings. Insulation, sealants,
or other coatings and coverings which are part of an impounding
system-
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(a) Must be noncombustible in an installed condition when
exposed to an LNG fire resulting from a spill that covers the floor
of the impounding space ;

(b) Must withstand exposure to fire from sources determined
as required 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
integrity of an impounding system, must be capable of withstand-
ing sudden exposure to LNG without loss of such integrity, .

193 .2159 Floors. Floors of Class 2 and Class 3 impounding
systems must, to the extent feasible-

(a) Slope away from the component or item impounded and to
a sump basin installed under s• 193 .2171 ;

(b) Slope away from the nearest adjacent component;
(c) Drain surf ace waters from the floor atrates based on a storm

of'10-year frequency and 1-hour duration and other natural water
sources; and

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

193.2161 Dikes, general. (a) Penetrations in dikes to
accommodate piping or any other purpose are prohibited .

(b) An outer wall of a component served by an impounding sys-
tem may not be used as a dike except for a concrete wall designed
to comply with the requirements of s, 193 .2155 (c) or equivalent
design impact loading ..

193.2163 Vapor barriers . If vapor barriers are installed in
meeting the requirements of s . 193 .2059, they must be designed
and constructed to detain LNG vapar• .

193 .2165 Dike dimensions. In addition to dike dimensions
needed to comply with other requirements of this subpart, to mini-
mize t he possibility that a trajectory of accidentally discharged
liquid would pass over the top of a dike, the horizontal distance
from the inner wall of the component or vessel served to the clos-
est inside edge of the top of the dike must at least equal the vertical
distance from the maximum liquid level in the component or ves-
sel to the inside edge of the top of the dike .

193.2167 Covered systems. (a) A covered impounding
system is prohibited unless it is-(1) Sealed from the atmosphere
and filled with an inert gas ; or

(2) Permanently interconnected with the vapor space of the
component served ,

(b) Flammable nonmetallic membranous covering is prohib-
ited in a covered system ,

(c) For systems to which paragraph (a) (1) of this section
applies, instrumentation and controls must be provided to-

(1) Maintain pressures at a saf81eve1 ; and
(2) Monitor gas concentrations in accordance with s .

193 2169

(d) Dikes must have adequate structural strength to assure utat
they can withstand impact from a collapsed cover and all antici-
pated conditions which could cause a failure of the impounding
space cover

193.2169 Gas leak detection . Appropriate areas within an
impounding system where collection or passage of'LNG or LNG
vapor could be expected must be equipped with sensing and waxn-
ing devices to monitor continuously for, the presence of' LNG or
LNG vapor and to watn before LNG gas concentration levels
exceed 25 percent of the lower flammable limit ,

193 .2171 Sump basins . Except for Class 1 impounding
systems, a sump basin must beiocated in each impounding system
for collection of water..

193 .2173 Water removal . (a) Except for Class 1 systems,
impounding systems must have sump pumps and piping running
over the dike to remove water collecting in the sump basin ,

(b) The water removal system must have adequate capacity to
remove water at rates which equal the maximum predictable
collection rate from a storm of 10-,year fiequency and 1-hour
duration, and other natural causes .

(c) Sump pumps for water removal must-(1) Be operated as
necessary to keep the impounding space as dty as practical; and

(2)'If sump pumps are designed for automatic operation, hav e
redundant automatic shutdown controls to prevent operation
when LNG is present .

193 .2175 Shared impoundment. When an impounding
system serves more than one LNG storage tank, a means must be
provided to prevent low temperature or fire resulting from leakage
from an,y one of'the storage tanks served causing any other storage
tank to leak The means must not result in a vapor dispersion dis-
tance which exceeds the exclusion zone required by s. 193 2059

193.2179 Impoundment capacity ; general . In addition
to capacities otherwise required by this subpart, an impounding
system must have sufficient volumetric capacity to provide for-

(a) Displacement by the component, tank car, tank truck, con-
tainer, or dewar vessel served; and

(b) Where applicable, displacement which could occur when
a higher density substance than the liquid to be impounded enters
the system, considering all relevant means of assuring capacity .

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 follows :

System percent of
LNG tank's max-
imum liquid

Number of tanks Class or type of capacity capacity
in system system in
1 . . .. . .. , . „ „ . . . . Class 1 .. . ,• .. .. . . 110 percent

.Classes 2 and 3. . 150 percent..

Morethan 1 . . . . Classes 2 and 3 . ., 100 percent of all
tanks or 150 per•-
centof largest
tank, which ever is
greater.

(b) For purposes of this section, a covered impounding system
serving a single LNG storage tank may have a capacity of 110 per-
cent of the LNG tank's maximum liquid capacity if it is covered
by a roof that is sepaxate and independent from the LNG storage
tank..

193.2183 Impoundment capacity ; equipment and
+. f a'. .` .`. ic . a: ..,. ., .,..,.aiai~~er °y$ac~~w. If an iiTipiiiriwu~ oyoteiTi sei"v'eS a ~viiipo-

nent under s . 193,2149 (b) (1)-(3), it must have a minimum volu-
metric liquid impoundment capacity equal to the sum of- (a)
One-hundred percentof the volume of liquid tharcould 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 fiomany single failure
of equipment or piping during the time period necessary for, spill
detection, instrument response, and sequenced shutdown by the
automatic shutdown system under s . 193 :2439 ,

193.2185 Impoundment capacity ; parking areas, portable
containers . Each impounding system serving an area listed under
s . 193,2149 (b) (4) or (5) must have a minimum volumetfic liquid
impoundment capacity which complies with the requirements o f
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s . 193 .2181, assuming each tank car, tank truck, portable con-
tainer, 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 require-
ments of this part ,

(b) A flammable nonmetallic membrane liner• 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 integrity any predictable combination of forces which
would result in the highest stress to the part, including the follow-
ing :

(a) Internal design pressure determined under s . 193 .2197 ..
(b) External design pressure determined under s, 193 .2199, .
(c) Weight of the structure .
(d) Weight of liquid to be stored, except that in no case will the

density assumed be less than 293 pounds per cubic foot (470 kilo-
grams per, cubic meter) .

(e) Loads due to testing required by s . 193 .2327 .,
(f) Nonuniform reaction forces on the foundation due to pre-

dictable settling and other movement• ,
(g) Superimposed forces from piping, stairways, and other

connected appurtenances ..
(h) Predictable snow and ice loads .
(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 .

(j) In the case of vacuum insulation, the forces due to the vac-
uum.

(k) In the case of a positive pressure purge, the forces due to the
maximum 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 tank ;
(b) Circulating liquid from the bottom to the top of the same

tank; or
(c) Transferring liquid selectively from the bottom of the tank

to the bottom or top of an,y adjacent storage tan k

193.2193 Movement an d stress . (a) Each operator• shall deter-
mine for normal operations of each LNG storage tank-

(1) The amount and pattern of predictable movement of com-
ponents; including tr•ansfer• 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
movement :of the inner container• and the outer shell imrelation to
each other .

(b) Storage tanks must be designed to provide adequate allow-
ance fox• stress due to movement determined under paragraph (a)
of this section, including provisions that-

(1) Backfill does not cause excessive stresses on the tank struc-
ture due to expansion of the storage tank during warmup ;

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

(3) Expansion bends and other expansion or contraction
devices are adequate to prevent excessive stress on tankpenetra-
tions, especially during cooldown from ambient tempexatures ..

193.2195 Penetrations. (a) All penetrations in an LNG
storage tank must be designed in accordance with API 620,
including Appendix Q•.

(b) The loadings on all penetrations must be determined by an
analysis of all contributing forces, including those from tank ther-
mal movements, connecting piping thermal movements, hydrau-
lic f'orces, applicable 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
liquid level must be fitted with an internal shutoff valve which is
designed and installed so that any failure of the nozzle penetrating
the tank will be outside the tank, .

(d) The requirements of' paragraphs (a) and (c) of this section
do not apply to shop fabricated tanks of 70,000 gallons or less
capacity . All penetrations in such tanks must be designed and
installed in accordance with the applicable provisions of' Section
VIII, Division 1 of the ASME Boiler and Pressure Vessel Code .

193.2197 Internal design pressure.
(a) Each operator shall establish the internal design pressure at

the top of each LNG storage tank, including a suitable margin
above the maximum allowable working pressure .

(b) The internal design 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 predict-
ably might occur, giving consideration to vapor handling equip-
ment, relief devices in accordance with s„ 193 .2429, and an,y other
mitigating measures :(1) Filling the tank with LNG including
effects of increased vaporization rate due to superheat and sensi-
ble heat of the added liquid;

(2) Rollover;
(3) 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 adjacen t

fire, leak of liquid into the intertank space, or other predictable
accident; and

(5) Flash vaporization resulting from pump recuculation .

193.2199 External design pressure .
(a) Each opexator• shall establish the external design pressure

at the top of each LNG storage tank, including a suitable margin
below the minimum allowable working pressure..

(b) The extexnal design pressure may not be higher than the
lowest vapor pressure in the vapor• space resulting from each of'the
following events or combinations thereof that predictably might
occur, giving consideration to gas makeup systems, vacuum relief'
devices in accordance with s . 193 .2429, and any other mitigating
measures•~(1) Withdrawing liquid from the tank ;

(2) Withdrawing gas from the tank;
(3) Adding subcooled LNG to the tank ; and
(4) Rise in barometric pressure, based on the worst combina-

tion of amount of rise and rate of rise which predictably might
occur.

193 .2201 Internal temperature . The liquid container of
each LNG storage tank and all tank parts used in contact with LNG
or its cold vapor, shall be designed for the lowest bulk liquid tem-
perature which can be attained in the LNG storage tank .

193 .2203 Foundation .
(a) Each LNG storage tank must have a stable foundation

designed in accord ance with generally accepted structural engi-
neering practices .

(b) Each foundation must support design loading forces wi th-
out detrimental settling th at could impair• th e stcuctural integrity
of the tank

193.2205 Frost heave. If the protection provided for LNG
storage tank foundations from frost heave under s, . 193•.2137 (a)
includes heating the foundation area-
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(a) An instrumentation and alarm system must be provided to
wain of malfunction of the heating system ; and

(b) A means to correct the malfunction must be provided, .

193.2207 Insulation .
(a) Insulation on the outside of the outer shell of an LNG star-

age tank may not be used to maintain stored LNG at an operating
temperature during normal opexation .

(b) Insulation between an inner container and the outer shell of
an LNG storage tank must-

(1) Be compatible with the contained liquid and its vapor ;
(2) In its installed condition, be noncombusfible ; and
(3) Not significantly lose insulating properties by melting, set-

tling, 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 storage tank having a capacity over 70,000 gallons must be
equipped with a sufficient number of sensing devices and person-
nel warning devices, as prescribed, which operate continuously
while the tank is in operation to assure that each of the following
conditions is not a potential hazard to the structural integrity or
safety of the tank:

Condition Instrumentation
(1) Amount of liquid in the Redundant liquid level

tank•• gages and recorders with
high level alarms, and a
minimum of one indepen-
dent high level alarm ..

(2) Vapor pressure within the Redundant gages and
tank, recorders with high and

low pressure alaxms ..

(3) Temperatures at represen- Temperature indicating
tative critical points in the and recording devices
f'oundation, with alarm,

(4) Temperature of contained Temperature recoxders .,
liquid at various vertical
intervals

(5) Abnormal temperature in Thermocouples located at
tank structure• representative critical

points with recorders .

(6) Excessive relative move- Lineax and rotational
ment of inner container movement indicators
and outer shell . located between inner

container and outer shell
with recorders.

(b) LNG storage tanks with a capacity of 70,000 gallons or, less
must be equipped with the following :

(1) LNG liquid trycocks, when attended during the fill-
ing operation.

(2) Pressure gages and recorders with high pressure alaim, .
(3) Diffeiential pressure liquid level gage ..
(c) Each storage tank must be designed as appropriate to pro-

vide for compliance with the inspection requirements of this part .

193.2211 Metal storage tanks. (a) Metal storage tanks
with internal design pressures of not more than 15 psig must be
designed and constructed in accordance with API Standard 620
and, where applicable, Appendix Q of that standard ,

(b) Metal storage tanks with internal design pressures above 15
psig must be designed in accordance with the applicable division
of Section VIII of the ASME Boiler and Pressure Vessel Code, .

193 .2213 Concrete storage tanks . Concrete storage tanks
must be designed and constructed in accordance with Section 4-3
of NFPA-59A,
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193.2215 Thermal barriers . Thermal bar•riers must be pro-
vided between piping and an outer shell when necessary to pre-
vent the outer shell from being exposed during normal operation
to temperatures lower than its design temperature• ,

193 .2217 Support system . (a) Saddles and legs must be
designed in accordance with generally accepted structural engi-
neering practices, taking into account loads during transportation,
eiection 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 a storage tank with an inner container, support systems
must be designed to-(1) Minimize thermal stresses imparted to
the inner container and outer shell from expansion and conttac-
tion; and

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

(d) LNG storage tanks with an air space beneath the tank bot-
tom or its foundation must be designed to withstand without loss
of funcfional or structural integrity, the forces caused by the igni-
tion of a combustible vapor cloud in this space..

193.2219 Internal piping. Piping connected to aninnex• con-
tainer 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 operation of the tank . Bellows may not be used
within the space between the inner container and outer shell ..

193.2221 Marking . (a) Each operator shall install and main-
tain a name plate in an accessible place on each storage tank and
mark it in accordance with the applicable code or standard incor-
porated by reference ins, s~: 193 .2211 or 193••2213 .

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

(c) Marking required by this section must not be obscured by
f'rosting ., Design of Transfer Systems

Design of Transfer Systems

193.2223 General . (a) Tiansfer systems must comply with
the requirements 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 .

(c) Slip type expansion joints are prohibited and packing-type
joints may not be used in transfer• systems for LNG or flammable
refrigerants, .

(d) A suitable means must be provided to precool the piping in
a manner that prevents excessive stress prior to normal transfer of
cold fluids ..

,(e) Stresses due to thermal and hydraulic shock 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 receiving
container, tank car, or tank truck from causing a hazardous condi-
tion ; and

(2) Maintain one-way flow where necessary for the integrity
or safe operation of the LNG f'acility .

(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 ,
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193.2229 Cargo transfer systems . (a) Each cargo transfer
system must have-(1) A means of safely depressurizing and
venting that system before disconnection ;

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

(3) Transfer piping, pumps, and compressors located or pro-
tected by suitable barxiers 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 which personnel are associated with the
transfer operations..

(b) Hoses and acros for cargo transfer systems must be designed
as follows-

(1) The design must accommodate operating pressures and
temperatures 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 ANSI B31 .3 „
(4) Adequate support must be provided, taking into account ice

for•mation :
(5) Couplings must be designed for the frequency of any cou-

pling or uncoupling .

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 exces-
sive maneuvering ; and

(b) To permit tank trucks to enter or exit the transfer area with-
out backing :.

193.2233 Shutoff valves . (a) Shutoff valves on a transfer
system must be located-

(1) On each liquid supply line, or common line to multiple sup-
ply lines, to a storage tank, or to a cargo transfer system ;

(2) On each vapor or liquid return line f'rom multiple return
lines, used in a cargo transfer, system;

(3) At the connection of a transfer• system with a pipeline sub-
ject to Part 192 of this chapter•; an d

(4) To provide for proper operation and maintenance of each
transfer system ,

(b) Transfer system shutoff valves that are designated for•
operation in the emergency procedures must be manually oper-
able 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 Scope. This subpart prescribes requirements for
the construction or installation of components .

193.2303 Construction acceptance. No person may
place in service anycomponent until it passes all applicable
inspections and tests prescribed by this subpart.

.193 .2304 Corrosion control overview. (a) Subject to
paragraph (b) of this section, components may not be constructed,
repaired, replaced, or significantly altered until a person qualified
under, s,.193 .2707 (c) reviews the applicable design drawings and
materials specifications from a corrosion control viewpoint and
determines that the materials involved will not impair the safety
or reliability ofthe component or any associated component s

(b) The repair, replacement, or significant alteration of compo-
nents must be 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 ; o r
(3) Is occasioned by inspection revealing a significant deterio-

ration of the component due to corxosion .

193.2305 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 properties, component functions, and envi-
ronmental effects that are involved.

(b) All procedures, including any field revisions, must be sub-
stantiated by testing or experience to produce a component that is
reliable and complies with the design and installation require-
ments of this pact.

193.2307 Inspection . (a) All construction, installation, and
testing activities must be inspected as fiequently as necessary in
accordance with a written plan to assure that-(1) Activities are
in compliance with all applicable requirements of this subpart ;
and

(2) Components comply with the applicable material, design,
fabrication, installation, and construction requirements of this
part .

(b) In addition to the requirements of pacagraph (a) of this sec-
tion, the construction of concrete storage tanks must be inspected
in accordance with ACI-311-75 .

(c) Each operator shall have a quality assurance inspection pro-
gram to verify that components comply with their design specifi-
cations and drawings, including any field design changes, before
they are placed in service .

193.2309 Inspection and testing methods . Except as
otherwise provided by this subpart, each operator• shall determine,
commensurate with the hazard that would result from failure of
the component concerned, the scope and nature'of=

(a) Inspections and tests required by this subpart ; and
(b) Inspection and testing procedures required by s . 193 .2305 .

193 .2311 Cleanup. After construction or installation, as the
case may be, all components must be cleaned to remove all detri-
mental contaminants which could cause a hazard during opera-
tion, includingthe following :

(a) All flux residues used in brazing or soldering must be
removed from the joints and the base metal to prevent coirosive
solutions from. being formed, ,

(b) All solvent type cleaner•s 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

mannex, that does not reduce the effectiveness of corrosion protec-
tion and monitoring provided as required by this paYt .,

193:2313 Pipe welding .

(a) Each operator shall provide the following for welding on
pressurized piping for LNG and other hazardous fluids :(1) Weld-
ing procedures and welders qualified in accordance with Section
IX of the ASME Boiler and Pressure Vessel Code or API 1104, as
applicable ;

(2) When welding materials that are qualified by impact test-
ing, welding procedures selected to minimize degradation of low
temperatuxe properties of the pipe material ; and

(3) When welding attachments to pipe, procedures and tech-
niques selected to minimize the danger of burn-throughs and
stress intensification .

(b) Oxygen fuel gas welding is not permitted on flammable
fluid piping with a service temperature below-29°C (-20°F).
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(c) Marking materials for identifying welds on pipe must be
compatible with the basic pipe material .,

(d) Surfaces of components that are less than 6 .35 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 nominal diameter must be joined

by welding, except that-(1) Tlueaded or flanged connections
may be used where necessary for special connections, including
connections for material transitions, instrument connections, test-
ing, 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 s . 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 ref-
erence marks made on the piping for the purpose of inspection, .

(c) Tlueaded joints must be-

(1) Free of stress from external loading; and
(2) Seal welded, or sealed by other means which have been

tested and proven reliable .

(d) Compression type couplings must meet the requirements of
ANSI B31„3 .

(e) Care shall be taken to ensure the tightness of all bolted con-
nections . Spring washers or other such devices designed to com-
pensate for the contraction and expansion of bolted connections
during operating cycles shall be used where required :

(f) The selection of gasket material shall include the consider-
ation of fire .

193.2317 Retesting . After testing required by this subpart
is completed on a component to contain a hazardous fluid,the
component must be retested whenever-

(a) Penetration weldingbther 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 per-
formed 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 pressule ;

(2) The maximum weight of pxoduct which the component
may contain or support;

(b) For piping, the test required by paragraph (a) of this sectio n
111tAstlnclnde apLessllle test colldnctedn alicoldance w11with Sectlo n

337 of ANSI B31 .3, except that testpressures must be based on
the design pressule, : 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 VIII, Division 1, or Division 2 of the ASME Boiler and
Pressure Vessel Code, applies must be pressure tested, inspected,
and stamped in accordance theiewith.

193.2321 Nondestructive tests . (a) The following per-
centages of each day's circumferentially welded pipe joints for
hazardous fluid piping, selected at random, must be nondesttuc-
tively tested over the entire circumference to indicate any defects
which could adversely affect the integrity of the weld or pipe :
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Cryo-
Weld type genic piping Other Test method

Butt welds more
than 2 inches in 100 30 Radiographic or
nominal size.

ultlasonic .

Radiographic ,
Butt welds 2 ultrasonic, liquid
inches or less in 100 30 penetrant, or
nominal size, magnetic par-

ticle,.

Filled and socket Liquid penetrant
welds

: 100 30 or magnetic par-
ticle,

(b) Evaluation of weld tests and repair of defects must be in
accordance with the requirements of ANSI B313 or API 1104, as
applicable..

(c) Where longitudinally or spiral welded pipe is used in tY•ans-
fer systems, 100 percent of the seam weld must be examined by
radiographic or ultrasonic inspection.

(d) The butt welds in metal shells of storage tanks with internal
design pressure of not more than 15 psig must be Iadiographically
tested in accordance with Section 0 .7.6, API 620, Appendix Q,
except that for hydraulic load bearing shells with curved surfaces
that are subject to cryogenic temperatures, 100 percent of' both
longitudinal (or meridional) and cucumferential (or latitudinal)
welds must be Iadioglaphicall,y tested „

(e) The butt welds in metal shells of'storage tanks with internal
design pressure above 15 psig must be radiogr•aphicall•y tested in
accordance with Section IX of the ASME Boiler and Pressure Ves-
sel Code, except thatfor hydraulic load bealing shells with curved
surfaces that are subject to cryogenic temperatures, 100 percent
of both longitudinal (or meridional) and circumferential (or latitu-
dinal) welds must be radiographically tested .

193.2323 Leak tests. (a) Each container and piping system
must be initially tested to assure that the component will 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 the design pressure after
installation but before placing it in service ,

(c) For a storage tank with vacuum insulation, the inner con-
tainer, outer shell, and all internal piping must be tested for vac-
uum leaks in accordance with an appropriate procedule ..

193.2325 Testing control systems. Each control system
must-be tested before being placed in service to assure that it has
been installed properl,y and will function as required by this part .

193 .2327 Storage tank tests . (a) In addition to other appli-
cable requirements of this subpart, storage tanks for cryogenic
fluids with internal design pressures of not more than 15 psig must
be tested in accordance with Sections Q8 and Q9, of API 620,
Appendix Q, as applicable

.(b) Metal storage tanks for cryogenic fiuids with internai
design pressures above 15 psig must be tested in accordance with
the applicable division of Section VIII 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 verticalmovemenYof the storage tank does not exceed prede-
termined design tolerances •

193.2329 Construction records . For the service life of the
component concerned, each operator shall retain appropriate
records of the following :

(a) Specifications, procedures, and drawings prepared for
compliance with s„ 193 .2305 ; and

i"

t.
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;(b) Results of tests, inspections, and the quality assurance pro-
gram required by this subpait• ,

Subpart E-Equipment

193.2401 Scope. This subpart prescribes requirements far•
the design, fabiication, and installation of vaporization equip-
ment, liquefaction equipment, and control s•ystems

.VaporizationEquipmen t

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, Division 1 of the ASME Boiler• and Pressure Ves-
sel Code .

(b) Each vaporizer must be designed for the maximum allow-
able working pressure at least equal to the maximum discharge
pressure of the pump or pressurized container system supplying
it, whichevei• 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 pressure of the heating medium fluids.

(b) Manifolded vaporizers must be equipped with :
(1) Two inlet valves in series to prevent LNG from entering an

idle vaporizer ; and

(2) Ameans to remove LNG or gas which accumulates
between the valves, ;

193.2409 Shuto ff valves . (a) A shutoff valve must be
located on transferpiping supplying LNG to a vapoxizerThe shut-
off valve must be located at a sufficient distance from the vapor-
izer 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 buildin g

(b) A shutoff' valve must be located on each outlet of a vapor-
izer .

(c) For vaporizers designed to use a flammable intermediate
fluid, ashutoff valve must be located on the inlet and outlet line
of the intermediate fluid piping system where they will be oper-
able during a controllable emergency involving the vaporizet~.

193.2411 Relief devices. The capacity of pressure relief
devices required for vaporizers by s . 193 .2429 is governed by the
following:

(a) For heated vaporizers, the capacity must be at least 110 per-
cent of rated natural gas flow capacity without allowing thepxes-
sure to rise more than 10 percent above the vaporizei•'s maximum
allowable working pressure .

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

193.2413 Combustion air intakers.
(a) Combustion aix intakes to vapotizers must be equipped with

sensing devices to detect the induction of a flammable vapor•

(b) If a heated vapoiizer or vaporizer heater is located in a
building, the combustion air intake must be located outside the
building•, Liquefaction 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 liquefaction equipment must have devices to prevent
backflow from causing a hazardous condition .

193 .2421 Cold boxes. (a) Each cold box in a liquefaction
system must be equipped with a means of monitoring or detecting,
as appropriate, the concentration of natural gas in the insulation
space••

(b) If the insulation space in a cold box is designed to operate
with a gas rich atmosphere, additional natural gas must be
introduced when the concentration of gas falls to 30 percent .

(c) If the insulation space of a cold box is designed to operate
with a gas free atmosphere, additional air or inert gas, as appropri-
ate, must be introduced when the concentration of gas is 25 per-
cent of the lower flammable limit.

193.2423 Air in gas. Where incoming gas to liquefaction
equipment contains au, each operator shall provide a means of
preventing a flammable mixture f'rom occurring under• any operat-
ing condition• . Control Systems

193 .2427 General . (a) Control systems must comply with
the requirements of this subpart and other applicable requirements
of this part .

(b) Each control system must be capable of performing its
design function under normal operating conditions .

(c) Control systems must be designed and installed in a manner
to permit maintenance, including inspection or, testing, in accor-
dance with this part.

(d) Local, remote, and redundant signal lines installed for con-
trol systems that can affect the operation of' a component that does
not fail safe must be routed separately or in separate underground
conduits installed in accordance with NFPA-70 ,

193 .2429 Relief devices . (a) Each component containing
a hazardous fluid must be equipped with a system of automatic
relief devices which will release the contained fluid at a rate suffi-
cient to prevent pres suxes fromexceeding 110 percent of the maxi-
mum allowable working pressure . In establishing relief capacity,
each oper•ator shall considei• trapping of fluid between valves ; the
maximum rates of boiloff and expansion of fluid which may occur
during normal operation, particularly cooldown; and controllable
emergencies .

(b) A component in which internal vacuum conditions can
occur must be equipped with a system of relief devices or other
control system to prevent development in the component of a vac-

ii that might create a hazardous a.vndiuvTi .. iiiuod'ucuon of gas

into a component must not create a flammable mixture within the
component.

(c) In addition to the control system required by paragraphs (a)
and (b) of this section-(1) Each LNG storage tank must be
equipped with relief devices to assure that design pressure and
vacuum relief capacity is available during maintenance of the sys-
tem; 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
possibility that release of fluid could-

(1) Cause an emergency ; or
(2) Worsen a controllable emergenc,y •
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(e) Themeans for adjusting the setpoint pressure of all adjust-
able relief devices must be"sealed .

(f) Relief devices which are installed to limit minimum or max-
imum pressure may not be used to handle boiloffand flash gases
during normal 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 dur-
ing operation.,

(c) Venting of' natural gas/vapor under operational control
which could produce a hazardous gas atmosphere must be
directed to aflare stack or heat exchanger in order to raise its tem-
peratuie to achieve positive buoyancy and safe venting .

193.2433 Sensing devices . Each operator shall determine
the appropriate location for and install sensing devices as neces-
sat,y to-

(1) Monitor the operation of' components to detect a malfunc-
tion which could cause a hazardous condition if permitted to con-
finue ; and

(2) Detect the presence of fire or combustible gas in areas
determined in accordance with Section 500-4 of NFPA 70 to have
a potential for the presence of flammable fluids .

(b) Buildings in which potentially hazardous quantities of
flammable fluids are used or handled must be continuously moni-
tored by gas sensing devices set to activate audible and visual
alarms in the building and at the control center when the con-
centration of the fluid in air is not more than 25 percent of the
lowei flammable limit .•

193.2435 Warning devices . Each operator shall install
warning devices in the control center to warn of hazardous condi-
tions detected by all sensing devices required by this part. Warn-
ings must be given both audibly and visibly and must be designed
to gain the attention of''personnel .. Warnings must indicate the
location and nature of the existing or potential hazard .,

193.2437 Pump and compressor control .
(a) Each pump and compressor for' hazardous fluids must be

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

(2) A,signal light at the pump or compressor• and the remote
control location which indicates whether the pump or compressor
is in operation or off;

.(3) Adequate valving to ensure thatthe pump or compressor
can be isolated for maintenance ; an d

(4) A check valve on each discharge line where pumps or com-
pressors operate in parallel ..

(b) Pumps or compressors in a cargo transfer system must have
shutdown controls at the loading or unloading area and at the
pump or compressor, site :.

193.2439 Emergency shutdown control systems . (a)
Each transfer system, vaporizer, liquefaction system, and storage
system tank must be equipped with an emergency shutdown con-
trol system~ The control must automatically actuate the shutdown
of the component (providing pressure relief as necessary) when
any of the following occurs .(1) Temperatures of the component
exceed the limits determined under s.. 193 .2105 ;

(2) Pressure outside thelimits of the maximum and minimum
design pressure ;

(3) Liquid in receiving vessel reaches the design maximum liq-
uid level ;

(4) Gas concentrations in the area of the component exceed 40
percent of the lower• flammable limit ;
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(5) A sudden excessive pressure change or other condition
indicating a potentially dangerous condition ; and

(6) Presence of fire in area of component ,
(b) For cargo transfer systems where all transfer operations are

continuously manned and visually supervised by qualified per-
sonnel, actuation of the emergency shutdown control system may
be manual after devices warn of the events listed in paragraph (a)
of this sectio

n(c) Except for components that operate unattended and are
remote from the control center, a reasonable delay may be pro-
grammed in emergency shutdown control systems required by
this section between warning and automated shutdown to provide
for manual response

•(d) Each LNG plant must have a shutdown control system to
shut down all operations of the plant safely .The system must be
operable 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 con-
trol center from which operations and warning devices are moni-
tored as required by this part. A control center must have the fo1-
lowing capabilities and characteristics-

(a) It must be located apart or protected fiom other LNG facili-
ties so that it is operational during a controllable emergenc,y .

(b) Each remotely actuated control system and each automatic
shutdown control system required by this part must be operable
from the control centei .

(c) Each control center must have personnel in continuous
attendance while any of the components under its control are in
operation, unless the control is being performed from another con-
trol center which has personnel in continuous attendance .

(d) If more than one control center is locatedat an LNG plant,
each control center must have more than one means of' commu-
nication with each other` centex.

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

193 .2443 Fail-safe control . Control systems for compo-
nents must have a fail-safe design.. A safe condition must be main-
tained until personnel take appropriate action either to reactivate
the component served or to prevent a hazard from occurring ..

193 .2445 Sources of power. (a) Electrical control systems,
means of communication, emergency lighting, and firefighting
systems must have at least two sources ofpower• which function
so that failure of one source does not affect the capability of the
other source :

(b) Where auxiliary generators are used as a second source of
electrical power-

.. . . . . . . . . ~

(1) They must be located apart or protected from component s
so that they are not unusable during a controllable emergency ; and

(2) Fuel supply must be protected from hazards .

Subpart F-Operations

193 .2501 Scope . This subpart prescribes requirements for
the operation of LNG f'acilities .

193 .2503 Operating procedures .Each operator shall fol-
low one or more manuals of written proceduresto provide safety
in normal operation and in responding to an abnormal operation
that would affect safet,y.. The procedures must include provisions
for-
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(a) Monitoring components or buildings according to the
requirements of s, 193 .2507

.(b) Startup and shutdown, including for initial startup, perfor-
mance testing to demonstrate that components will operate satis-
factorily in service .

(c) Recognizing abnormal operating conditions .
(d) Purging and inerting components according to the require-

ments of s.. 1912517 ,
(e) In the case of vaporization, maintaining the vaporization

rate, temperature and pressure so that the resultant gas is within
Hmits established for the vaporizer and the downstream piping ;

(f) In the case ofliquefaction, maintaining temperatures, pres-
suxes, pressured differentials and flow rates, as applicable, within
their design limits for:

(1) Boilers ;

(2) Turbines and other prime movers ;
(3) Pumps, compressors, and expanders ;
(4) Purification and regeneration equipment; and
(5) Equipment within cold boxes .

(g) Cooldown of components according to the requirements of
s . 193 .2505 ; and

(h) Compliance with s .. 193 .2805 (b) :

193.2505 Cooldown . (a) The cooldown of each system of
components 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 expansion and contrac-
tion devices .

(b) Af'ter, cooldown stabilization is reached, cryogenic piping
systems must be checked for leaks in areas of flanges, valves, and
seals .

193.2507 Monitoring operations. Each component in
operation or building determined under• s . 193,2805 (a) (2) in
which a hazard to persons or property could exist must be moni-
tored to detect fire or any malfunction or flammable fluid which
could cause a hazardous conditionMonitoring must be accom-
plished by watching or listening from an attended 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 operating procedures .,

193 .2509 Emergency procedures . (a) Each operator• shall
determine the types and places of emergencies other• than fires that
may reasonablybe expected to occur at an LNG plant due to oper-
ating malfunctions, structural collapse, personnel erxor, 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 identi-
fied under s .193•,2817 (a), each operator, shall follow one or more
1Tiar'iuaiS of written pr'ocedures" The procedures must provide fOY'
the following :

(1) Responding to controllable emergencies, including notify-
ing personnel and using equipment appropriate for handling the
emergenc,y .

(2) Recognizing an uncontrollable emergency and taking
action to minimize haxm to the public and personnel, including
prompt notification 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 protect the public in the event of an emergency, includ-
ing catastrophic failure of an LNG storage tank, .

(4) Cooperating with appropriate local officials in evacuations
and emergencies requiring mutual assistance and keeping these
officials advised 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 ;
(iii) Communication and emergency control capabilities at the

LNG plant; and
(iv) The status of each emergency .

193.2511 Personnel safety. (a) Each operator• shall provide
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 at a fixed location,
such as a building or yard, where they could be harmed by thermal
radiation from a burning pool of impounded liquid, must be pro-
vided a means of' protection at that location from the harmful
effects of thexmal radiation or a means of escape ..

(c) Each LNG plant must be equipped with suitable first-aid
material, the location of which is clearly marked and readily avail-
ableto personnel•,

193.2513 Transfer procedures . (a) Each 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 per-
sonnel to:

(1) Before transfer, verify that the transfer system is ready for
use, with connections and controls in proper• positions, including
if the system could contain a combustible mixture, verifying that
it has been adequately purged in accordance with a procedure
which meets the requirements of AGA "Purging Principles and
Practice ; "

(2) Before transfer, verify that each receiving container or tank
vehicle does not contain any substance that would be incompat-
ible 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
receiving containei• 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 into a partially filled
(excluding cooldown heel) container, determine any differences
in temperature or specific gravity between the LNG being trans-
ferred and the LNG already in the container• and, if necessary, pro-
vide a means to prevent rollover due to stratification ;

(5) Veiif,y that the transfer operations are proceeding within
design conditions and that overpressure or overfilling does not
occur by monitoring applicable flow rates, liquid levels, and vapor
returns ;
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sure occurs• and
(7) Deactivate cargo transfer systems in a safe manner• by

depressurizing, venting, and disconnecting lines and conducting
any other appropriate opeiations

.(c) In addition to the requirements of paragraph (b) of this sec-
tion, the procedures f'or cargo transfer must be located at the trans-
fet• area and include provisions for personnel to :

(1) Be in constant attendance during all cargo transfer opera-
tions ;

(2) Prohibit the backing of tank trucks in the tr•ansfer area,
except when a person is positioned at the xear of the truck giving
instructions to the driver ;

(3) Before transfer, verify that-
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(i) Each tank car or tank truck complies with applicable regula-
tions governing 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 ; an d

(iv) Each tank truck engine is shut off unless it is required for
transfer operations ;

(4) Prevent a tank truck engine that is off duxing transfer opex a-
tions from being restarted until the transf'er lines have been dis-
connected and any released vapors have dissipated ;

(5) Prevent loading LNG into a tank car• or tank truck that is not
in exclusive LNG service or that does not contain a positive pres-
suxe if it is in exclusive LNG service, until aftex• the oxygen content
imthe tank is tested and if'it exceeds 2 percent by volume, purged
in accordance with a procedure that meets the requirements of
AGA "Purging Principles and Practice; "

(6) Verify that all transfer lines have been disconnected and
equipment cleared before the tank car or tank truck is moved from
the tYansferposition; and

(7) Verify that transfers into a pipeline system will not exceed
the pressure or temperature limits of the system .,

193.2515 Investigations of failures . (a) Each operator
shall investigate the cause of each explosion, fire, or LNG spill or
leak which results in-

(1) Death or injury requiring hospitalization ; or
(2) Property damage exceeding $10,000 .
(b) As a result of the investigation, appropriate action must be

taken to minimize reoccurrence of the incident .

(c) If the D'uector or relevant state agency under section 5 of
the Natural Gas Pipeline Safety Act of 1968 (49 USC . 1674)
investigates an incident, the operator• involved shall make avail-
able all relevant information and provide reasonable assistance in
conducting the investigation . Unless necessary to restore or main-
tain setvice, or for safe •ty, no component involved in the incident
may be moved from its location or otherwise altered until the
investigation is complete or the investigating agency otherwise
pxovides. Where components must be moved for operational or
safet,y reasons, they must not be removed from the plant site and
must be maintained intact to the extent practicable until the inves-
tigation is complete or the investigating agency otherwise pro-
vides .

193.2517 Purging . When necessary for safety, components
that could accumulate significant amounts of combustible mix-
tures must be purged in accordance with a procedure which meets
the pxovisions of the AGA "Purging Principles and Piactice" after
being taken out of' service and before being returned to service .

193 .2519 Communication systems . (a) Each LNG plant
must have a primary communication system that provides for• ver-
bal communications between all opeiating personnel at theix• work
stations in the LNG plant.

(b) Each LNG plant in excess of 70 ;000 gallons storage capac-
ity must have an emergency communication system that provides
for verbal communications between all persons and locations nec-
essary for the ordexly shutdown of operating equipment and the
operation of safety equipment in time of emergency . The emex-
gency communication system must be independent of and physi-
cally separated from the primary communication system and the
security communication system under s 193 .2909.

(c) Each communication system required by this part must
have:an auxiliary source of power, except sound-powered equip-
ment .
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193 .2521 Operating records . Each operator• shall maintain
a record of the results of each inspection, test, and investigation
requixed by this subpat,Such records must be kept for a period
of not less than 5 yeats .

Subpart G-Maintenance

193.2601 Scope . This subpart prescribes requirements for
maintaining components at LNG plant s

193 .2603 General. (a) Each component in service, including
its support system, must be maintained in a condition that is com-
patible with its operational or safety purpose by repair, replace-
ment, or other means .

(b) An operator may not place, return, or continue in service
any component which is not maintained in accordance with this
subpart.

(c) Each component taken out of service must be identified in
the records kept under s 193 ..2639 .

(d) If a safety device is taken out of sexvice for maintenance,
the component 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 operation of a component taken out of ser•-
vice could cause a hazardous condition, that component must
have a tag attached to the controls beating the words "do not oper-
ate"orwords of comparable meaning.

193.2605 Maintenance procedures . Each opexator shall
detexmine and perform, consistent with generally accepted engi-
neering practice, the periodic inspections or tests needed to meet
the applicable requirements of this subpart and to vexify that com-
ponents meet the maintenance standards prescribed by this sub-
part .

(b) Each operator shall follow one or more manuals of written
procedures 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
paragraph (a) of this section and theix 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
s • 193,.2805 .

193 .2607 Foreign material . (a) The presence of foreign
material, contaminants, or ice shall be avoided or controlled to
maintain the operational safety of each component..

(b) LNG plant grounds must be free from rubbish, debris, and
other• material which present a fire hazatd . Grass areas on the LNG
plant grounds must be maintained in a manner that does not pies-
ent a fire hazard..

193.2609 Support systems. Each support system or
foundation ofeach component must be inspected for any detti-
mental change that could impair suppoit ..

193.2611 Fire protection . (a) Maintenance activities on fire
control equipment must be scheduled so that a minimumof equip-
ment is taken out of service at any one time and is retuxnedto ser-
vice in a reasonable period of time .

(b) Access routes for movement of fire control equipment
within each LNG plant must be maintained to reasonably provide
for- use in all weather conditions .

193.2613 Auxiliary power sources . Each auxiliary 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 neededto start up and simultaneously operate
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equipment that would have to be served by that power source in
an emergency ,

193.2615 Isolating and purging . (a) Before personnel
begin maintenance activities on components handling flammable
fluids whichaYe isolated for maintenance, the component must be
purged in accordance with a procedure which meets the require-
ments of AGA "Purging Principles and Practices," unless the
maintenance procedures under s 193 .2605 provide that the activ-
ity can be safely performed without purgin

g(b) If the component or maintenance activity provides an igni-
tion source, a 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 be used to ensure that the
work area is free of flammable fluids .

193 .2617 Repairs. (a) Repair work on components must be
performed and tested in a manner which-

(1) As far as practicable, complies with the applicable require-
ments of Subpart D of this part; and

(2) Assures the integrity and operational safety of the compo-
nent being repaued .

(b) For repairs made while a component is operating, each
operator shall include in the maintenance procedures under• s .
1912605 appropriate precautions to maintain the safety of pex-
sonnel and property during repair activities .,

193 .2619 Control systems . (a) Each control system must
be properly adjusted to operate within design limits .

(b) If a control system is out of service for 30 days or more, it
must be inspected and tested for operational capability before
returning it to service, .

(c) Control systems in service, but not normally in operation
(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 liquefaction
or vaporization, must be inspected and tested before use each sea-
son .

(2) Control systems that are intended for fire protection must
be inspected 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 calendar• year but with intervals not exceeding 15 months ..

(e) Relief valves must be inspected and tested for verification
of'the valve seat lifting pressure and reseating ,

193.2621 Testing transfer hoses . Hoses used in LNG or
flammable refrigerant transfer systems must be-

(a) Tested more each calendar year', but with intervals not
exceeding 15 months, to the maximum pump pressure or relief
valve setting ; an d

(b) Visually inspected for damage or defects before each use.

193 .2623 Inspecting LNG storage tanks. Each LNG
storage tank must be inspected or tested to verify that each of the
following conditions does not impair the structural integrity or
safety of the tank:

(a) Foundation and tank movement during normal operation
and af'ter• a major meteorological or geophysical disturbance :

(b) Inner tank leakage, .
(c) Effectiveness of insulation.,

(d) Frostheave.,

193 .2625 Corrosion protection . (a) Each operator shall
determine which metallic components could, unless corrosion is
controlled, have their, integrity or reliability advexsely affected by
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external, internal, or atmospheric corrosion during their intended
service life ..

(b) Components whose integrity or, reliability could be
adversely affected by corrosion must be either-

(1) Protected from coirosion in accordance with s, . s . 193 .2627
thru 193 .2635, as applicable ; o r

(2) Inspected and replaced under a program of scheduled main-
tenance in accordance with procedures established under s

.193.2605 ,

193.2627 Atmospheric corrosion control . Each
exposed component that is subject to atmospheric corrosive attack
must be protected from atmospheric corrosion by-

(a) Material that has been designed and selected to resist the
corrosive atmosphere involved; or

(b) Suitable coating or jacketing .

193.2629 External corrosion control ; buried or sub-
merged components. (a) Each buried or submerged compo-
nent that is subject to external corrosive attack must be protected
from external corrosion by-

(1) Material that has been designed and selected to resist the
corrosive environment involved ; o r

(2) The following means:
(i) An external protective coating designed and installed to pre-

vent corrosion attack and to meet the requirements of s . 192,461
of this chapter ; an d

(ii) A cathodic protection system designed to protect compo-
nents in their entirety in accordance with the requirements of s•,
192 .463 of this chapter and placed in operation before October 23,
1981, or, within 1 year, after the component is constructed or
installed, whichever• is later .

(b) Where cathodic protection is applied, components that are
electrically interconnected must be protected as a unit .,

193.2631 Internal corrosion control . Each component
that is subject to internal corrosive attack must be protected from
internal corrosion by-

(a) Material that has been designed and selected to resist the
corrosive fluid involved; or

(b) Suitable coating, inhibitor, or other means .

193 .26331nterference currents . (a) Each component that
is subject to electrical current interference must be protected by
a continuing program to minimize the detrimental effects of cur-
rents .

(b) Each cathodic protection system must be designed and
installed so as to minimize any adverse effects it might cause to
adjacent metal components .

(c) Each impressed current power source must be installed and
maintained to prevent adverse interference with communications
and control systems•,

193.2635 Monitoring corrosion control . Corrosion
protection provided as required by this subpart must be periodi-
call,y monitored to give early recognition of ineffective corrosion
protection, including the following, as applicable :

(a) Each buried or submerged component under cathodic
protection must be tested at least once each calendax year, but with
intervals not exceeding 15 months, to determine whether the
cathodic protection meets the requirements of s•, 192 .463 of this
chapter..

(b) Each cathodic protection rectifier or other impressed cur-
rent power source must be inspected at least 6 times each calendar
year-, but with intervals not exceeding 21/2months, to ensure that
it is operadng properl,y..

(c) Each reverse current switch, each diode, and each interfer-
ence bond whose failure wouldjeopardize component protectio n
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must be electrically checked for proper performance at least 6
times each calendar year, but with intervals not exceeding
21/2months ., Each other interference bond must be checked at least
once each calendar year, but with intervals not exceeding 15
months .

(d) Each component that is protected from atmospheric corro-
sion must be inspected at intervals not exceeding 3 years .

(e) Ifa component is protected fiom internal corrosion, moni-
toring devices designed to detect internal corrosion, such as cou-
pons or probes, must be located where corrosion is most likely to
occur„ However, monitoring is not required for corrosion resistant
materials if the operator can demonstrate that the component will
not be adversely affected by internal corrosion during its service
life . Internal corrosion control monitoring devices must be
checked at least two times each calendar year but with intervals
not exceeding 71/2 months .

193 .2637 Remedial measures. Prompt corrective or reme-
dial action must be taken whenever, an operator learns by inspec-
tion or otherwise that atmospheric, external, or internal corrosion
is not controlled as required by this subpart .

193.2639 Maintenance records . (a) Each operator shall
keep a recor d at each LNG plant of the data and type of each main-
tenance activity performed on each component to meet the
requirements of this subpart, including periodic tests and inspec-
tions, for a period of not less than five yeais

.(b) Each operator shall maintain records or maps to show the
location of' cathodically protected components, neighboring
structures bonded to the cathodic protection system, and corro-
sionptotection equipment.

(c) Each of the following records must be retained for as long
as the LNG facility remains in service :

(1) Each record or map required by paragraph (b) of this sec-
tion .

(2)Records of each test, survey, or inspection required by this
subpart in sufficient detail to demonstrate the adequacy of corxo-
sion control measures.

Subpart H-Personnel Qualification and Training

193.2701 Scope. This subpart prescribes requirements for
personnel qualifications and training ..

193.2703 Design and fabrication . For, the design and fab-
rication of components, each operator• shall use-

(a) With respect to design, persons who have demonstrated
competence by training or experience imthe design of comparable
components• ,

(b) With respect to fabrication, persons who have demon-
strated competence by training or, experience in the fabrication of
comparable components ,

193 .2705 Construction, installation, inspection, and
testing . (a) Supervisors and other personnel utilized fox•
construcflon, installation, inspection, or testing must have demon-
strated their capability to perform satisf'actorilythe assigned func-
tion by appropriate training in the methods and equipment to be
used or related experience and accomplishments .

(b) Each opexatot• must periodically determine whether inspec-
tors per•forming duties under s : 193 .2307 are satisfactorily per-
forming their assigned funcflon .

193 .2707 Operations and maintenance. (a) Each opera-
tor shall utilize for operation or maintenance of components only
those personnel who have demonstrated their capability to per-
form their• assigned functions by-(1) Successful completion of
the training required by s .. s,• 193 .2713 and 193 .2717; and
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(2) Experience related to the assigned operation or mainte-
nance function ; an d

(3) Acceptable performance on a proficiency test relevant to
the assigned functio

n(b) A person who does not meet the requirements of'paragraph
(a) of this section may operate or maintain a component when
accompanied and directed by an individual who meets the
requirements

.(c) Corrosion control piocedures under s ..193• .2605 (b), includ-
ing 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
corrosion control technolog•y.

193.2709 Security. Personnel having security duties must
be qualified to, perform their assigned duties by successful
completion of the training required under s . 193•2715•,

193.2711 Personnel health. Each operator shall follow a
written plan to verify that personnel assigned operating, mainte-
nance, security, or fire protection duties at the LNG plant do not
have any physical condition that would impair performance of
their assigned,duties .The plan must be designed to detect both
xeadilyobservable disorders, such as physical handicaps or injury,
and conditions requiring professional examination for discovery.

193 .2713 Training ; operations and maintenance.
(a) Each operator shall provide and implement a written plan

of initial training to instruct-(1) All permanent maintenance,
operating, and supervisory personnel-

(i) About the characteristics and hazards of` LNG and other
flammable 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;

(ii) About the potential hazards involved in operating and
maintenance activities ; and

(iii) To carry out aspects ofthe operating and maintenance pro-
cedures under s .. s . 193 .2503 and 193 ..2605 that relate to their
assigned functions; and

(2) All personnel-
(i) To carry out the emergency procedures under s . 193 .2509

that relate to their assigned functions ; and
(ii) To give fust-aid ; and
(3) All operating and appropriate supervisory personnel-
(i) To understand detailed instruction on the facility operations,

including controls, functions, and operating procedures ; and
(ii) To understand the LNG tr ansfer• procedures provided under

s• 193 •2513 .
(b) A written plan of' continuing instruction must be conducted

at intervals of not more than two years to keep all personnel cur-
rent on the knowledge and skills they gained in the program of ini-
tial insuucuon ,

193.2715 Training ; security. (a) Personnel responsible for
security at an LNG plant must be trained in accordance with a
written plan of initial instruction to :(1) Recognize breaches of
security ;

(2)Carx,y out the security procedures under s ; 193 .2903 that
relate to their assigned duties ;

(3) Be familiar with basic plant operations and emergency pro-
cedures, 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 ofnot more than two years to keep all personnel having

,'-
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security duties current on the knowledge and skills they gained in
the program of initial instruction

193 .2717 Training ; fire protection . (a) All personnel
involved in maintenance and operations of an LNG plant, includ-
ing their immediate supervisors, must be trained in accordance
with a written plan of initial instruction, including plant fire drills,
to :(1) Know and follow the fire prevention procedures under s .
193 .2805 (b) ;

(2) Know the potential causes and areas of fire determined
under s .. 193 .2805 (a) ;

(3) Know the types, sizes, and predictable consequences of fire
determined under s . 193 .2817 (a) ; and

(4) Know and be able to petfoim theu• assigned fire control
duties according to the procedures established under s . 193.2509
and by proper .use of equipment provided under s . 193„2817,.

(b) A written plan of continuing instruction, including plant
fire drills, must be conducted at intervals of not more than two
years to keep personnel current on the knowledge and skills they
gained in the instruction under• paragraph (a) of this sec6on .

193.2719 Training ; records . (a) Each operator• shall main-
tain a system of records which-(1) Provide evidence that the
training programs required by this subpart have been imple-
mented ; an d

(2) Provide evidence that personnel have undergone and satis-
factorily completed the required training progxams .

(b) Records must be maintained for one yeac• after personnel are
no longer assigned duties at the LNG plant .

Subpart I-Fire Protection

s .193 .2801 Scope. This subpart prescribes requirements for
fire prevention and fire control at LNG plants other than water•-
front LNG plants ..

s. 193.2803 General. Each operator shall use sound fire
protection engineering principles to minimize the occurrence and
consequences of fire .

193 .2805 Fire pfevention plan . (a) Each operator• shall
detexmine-(1) Those potential sources of ignition located inside
and adjacent to the LNG plant which could cause fires that affect
the safety of the plant; and

(2) These areas, as described in Section 500-4 of NFPA-70,
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 section, each operator shall include in the operating and main-
tenance procedures under s .. 193 .2503 and s, 193.2605, as
appropriate, steps necessary to minimize-
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(2) The possibility of flammable fluids being ignited by
sources identified under paragraph (a) (1) of'this section•,

193.2807 Smoking . (a) (1) Smoking is prohibited at an LNG
plant in areas identified under s, 193 ;2805 (a) (2) .(2) Smoking is
permitted only in such locations that the operator designates as a
smoking area .

(b) Signs marked with the words "smoking permitted" must be
displayed in prominent places in each smoking area designated
under paragraph (a) of this section .

(c) Signs marked with the words "NO SMOKING" must be
displayed in prominent places in areas where smoking is prohib-
ited .

193 .2809 Open fires . (a) No open fires are permitted at an
LNG plant, except at flare stacks and at times and places desig-
nated by the operator.

(b) Whenever an open fire is designated, there must be at the
site of the fire-(1) Trained fire fighting personnel; and

(2) Fite control equipment which has the capability of extin-
guishing the fire.

(c) The fire fighting personnel and equipment must remain at
the fire site until the fire is extinguished and there is no possibility
of reignition .

193 .2811 Hotwork. Welding, flame cutting, and similar
operations are prohibited, except at times and places that the oper-
ator designates in writing as safe and when constantly supervised
in accordance with NFPA-51B .

193.2813Storage of flammable fluids . Flammable fluids
may not be stored in areas where ignition sources are present,
unless stored in accordance with the requirements of Chapter 4 of
NFPA 30 „

193 .2815 Motorized equipment. Use of motor vehicles
and other motorized equipment which constitute potential igni-
tion sources is prohibited in an impounding space, in areas within
15 m(49 .2 ft) of a storage tank, and in areas within 15 m(49 ..2 ft)
of processing equipment containing a flammable fluid except-

(a) At times the operatordesignates in writing as safe ; and
(b) When the motorized equipment is constantly attended

193 .2817 Fire equipment . (a) Each operator shall deter-
mine : (1) the types and sizes of fixes 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 fues, including the failure of components
or buildings due to heat exposure ..

(b) Each operator shall provide and maintain fire contcol equip-
ment and supplies in accordance with the applicable requirements
of NFPA 59A to protect or cool components that could fail due fo
heat exposure from fires determined under paragraph (a) of this
section and either worsen an emergency or endanger per•sons 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 supplies must include the following:

(1) Portable fire extinguishers suitable for types of fires identi-
fied under paragraph (a) of this section ; and

(2) If the total inventory of LNG is 265 m3 (70,000 gal ) or
more, a water supply andassociated delivery s,ystem .

(c) Each operator, shall determine the type, size, quantity and
location of the fire control equipment and supplies required under
paragraph (b) of this section .

(d) Each operator shall provide each facility person who may
be endangered by exposure to fire or the products of combustion
in performing fire control duties protective clothing and equip-
ment, including, if necessaxy, a self~-contained breathing appara-
tus .• ~ .. ,. . . . . .

. (e) Portable fire control equipment, protective clothing an d
equipment for personnel use, controls for fixed fire control equip-
ment, and fire control supplies must be conspicuously located,
marked for easy recognition, and readily available for use ,

(f) Fire control equipment must have operating instcuctions,.
Instructions must be attached to por•table equipment and placed at
the location of controls for fixed equipment .

193.2819 Gas detection . (a) All areas determined under s.,
193 .2805 (a) (2) in which a hazard to persons or property could
exist must be continuously monitored for the presence of flam-
mable gases and vapors with fixed flammable gas detection sys-
tems provided and maintained according to the applicable
requirements of NFPA 59A .
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(b) Each fixed flammable gas detection system must be pro-
vided with audible and visible alarms located at an attended con-
trol room or control station, an d an audible alarm in the area of gas
detection ,

(c) Flammable gas detection alarms must be set to activate at
not more than 25 per•cent of the lower flammable limit of the gas
or vapor being monitored..

(d) Gas detection systems must be installed so that they c an be
readily tested as required by NFPA 59A.

(e) A minimum of two portable flammable gas detectors capa-
ble 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 pl ant must be
continuously monitored for the presence of flammable gases and
vapors wi th a fixed flammable gas detection system that provides
a visible or audible alarm outside th e enclosed building. The sys-
tems must be provided and maintained according to the applicable
requirements of NFPA 59A,

193.2821 Fire detection . (a) Fire detectors that continu-
ously monitorfor• thepresence of either flame, heat, or products
of combustion must be provided in all areas determined under s .
193 .2805 (a) (2) in which a hazard to persons or property could
exist and in all other areas that are used for the storage of flam-
mable or, combustible material, .

(b) Each fire detection system must be provided with audible
and visible alarms located at an attended control room or control
station, and an audible alarm in the area of fire detection .. The sys-
tems must be provided and maintained according to the applicable
requirements of NFPA 59A.

Subpart J-Security

193.2901 Scope. This subpart prescribes requirements for
security at LNG plants other than waterfiont LNG plants .

193 .2903 Security procedures . Each operator shall pre-
pare and follow one or more manuals of written procedures to pro-
vide security f'or, each LNG p1ant . The procedures must be avail-
able at the plant in accordance with s : 193 • 2017 and include at
least:

(a) A description and schedule of security inspections and
patrols performed in accordance with s . 193 .2913 ;

(b) A list of security personnel positions or responsibilities uti-
lized at the LNG plant;

(c) A brief description of the duties associated with each secu-
rity personnel position or responsibility ;

(d) Instructions f'or actions to be taken, including notification
of other appropriate plant personnel and law enforcement offi-
cials, where there is any indication of an actual or attempted
breach of security ;

(e) Methods for, ddetermining which persons are allowed access
to the LNG plant;

(f) Positive identifications of all persons entering 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
informed about current security procedures under this section .,

193.2905 Protective enclosures. (a) The following facili-
des must be surrounded by a protective enclosure :(1) Storage
tanks ;

(2) Impounding systems ;
(3) Vapor bar•riers ;
(4) Cargo transf'er s,ystems ;
(5) Process,liquef'action, and vaporization equipment ;
(6) Control rooms and stations ;
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(7) Control systems ;
(8) Fire control equipment ;
(9) Security communications systems ; and
(10) Alternative power• sources, The pi•otective enclosure may

be one or more separate enclosures surrounding a single facility
or multiple f'acilities• .

(b) Ground elevations outside a protective enclosure must be
graded in a manner th at does not impair the effectiveness of the
enclosure„

(c) Protective enclosures may not be located near features out-
side of the facility, such as trees, poles, or buildings, which could
be used to breach the securi ty.

(d) At least two accesses must be provided in each protective
enclosure and be located to minimize the escape dist an ce in the
event of emergency.

(e) Each access must be locked unless it is continuously
guarded . During normal operations, an access may be unlocked
only by persons designated in writing by the operato r . During an
emergency, a means must be readily available to all facili ty per-
sonnel within the protective enclosure to open each access .

193 .2907 Protective enclosure construction. (a) Each
protective enclosure must have sufficient strength and configura-
tion to obstruct unauthorized access to the facilities enclosed .

(b) Protective enclosures must be fences or walls constructed
as follows :

(1) Fences must be chainlink security fences constructed of
No . 11 American wire gauge or heavier metal wire .

(2) Walls must be vertical and constructed of stone, brick, cin-
der block, concrete, steel or comparable material

s (3) Protective enclosures must be topped by three or more
strands of barbed wue or similar• materials on brackets angled out-
ward between 30° and 45° from the vertical, with a height of at
least 2•.4m (8 ft) including approximately one foot of barbed top-
ping .

(4) Openings in or under protective enclosures must be secured
by grates, doors or covers of construction and fastening of suffi-
cient strength such that the integrity of the protective enclosure is
not reduced by any opening .,

(c) Paragraphs (b) (1) thru (b) (3) of this section do not apply
to protective enclosures constructed before Octobet• 23, 1980„

(1) Are made of noncombustible materials ;
(2) Are at least 2 .lm (7 ft• .) in height including approximatel,y

one f'oot 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 personnel having super-
visory security duties and law enforcement officials ; and

(b) Direct communications between all on-duty personne l
h wJing Jecurlt~Y dUttes alldalt 1.V11trV1rVVljls and control StatiGnS ,

193 .2911 Security lighting . Where security warning sys-
tems are not provided for security monitoring under s . 193 .2913,
the area around the facilities listed under• s . 193 ..2905 (a) and each
protective enclosure must be illuminated witha minimum in ser-
vice lighting intensity of not less than 2 .2 lux (01 ft.c) between
sunset and sunrise

193.2913 Security monitoring . Each protective enclosure
and the area around each facility listed in s .. 193 .2905 (a) must be
monitored for• the presence of unauthorized persons . Monitoring
must be by visual observation in accoxdance with the schedule in
the security procedures under s ..193 ..2903 (a) or by security warn-
ing systems that continuously transmit data to an attended loca-

~~
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tion.. At an LNG plant with less than 40,000 m3 (250,000 bbl) of
storage capacity, only the protective enclosure must be monitored ,

193.2915 Alternative power sources . An alternative
source of power that meets the requirements of's, 193 .2445 must
be provided for security lighting and security monitoring and
warning systems required under s .s .193 .2911 and 193291 3

193 .2917 Warning signs . (a) Warning signs must be con-
spicuously placed along each protective enclosure at intervals so
that at least one sign is recognizable at night from a distance of
30m (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 back-
ground of shaiply contrasting color : The words "NO TRESPAS-
SING," or words of comparable meaning . A. American Con-
crete Institute (ACI) ,

Appendix A to Part 193-Incorporation by Reference

1 . List of'Organizations and Addresses
A. American Concrete Institute (ACI), P.O .. Box 19150, Red-

ford Station, Detroit, Michigan 48219

.B; American Gas Association (AGA), 1515 Wilson Boulevard,
Arlington, Virginia 22209 .

C. American National Standards Institute (ANSI), 1430
Broadway, New York, New York 10018 .

D . American Petroleum Institute (API), 2101 L . Street, NW.,
Washington, D .C. 20037 .

E . American Society of Mechanical Engineers (ASME),
United Engineering Center, 345 East 47th Street, New York, New
York 10017,

F. National Fire Protection Association (NFPA), Batterymarch
Park, Quincy, Mass .. 02269 .

G. International Conference of Building Officials, 5360 South
Workman Hill Road, Whittier, California 90601 .
II, Documents Incorporated by Refer•ence

A. American Concrete Institute (ACI)
1 . ACI Standard 311-75- Recommended Practice for Con-

crete Inspection, (1975 edition) .
B . American Gas Association (AGA)
1 . Evaluation of LNG Vapor control Methods . (October 1974

edition) ,

2 . Purging Principles and Practice (1975 edition)•
C. American National Standards Institute (ANSI)
1 . ANSI A 58.1 Building Code Requirements for Minimum

Design Loads in Buildings and Other' Structures :
D .. American Petroleum Institute (API)
1 .. API 620-Recommended Rules forDesignand Construction

of Latge, Welded, Low Pressure Storage Tanks (6th edition, Dec ..~
1978)

2, API 1104 Standard for Welding Pipelines and Related Facili-
ties (15th edition, 1980)

1 API 6D Specifications for Pipeline Valves (17 edition,
1977) •

E. American Society of Mechanical Engineers (ASME )
1 . ANSI B31 .3 Chemical and Plant Petroleum Refinery Piping

(1976 edition)..
2•, ASME Boiler and Pressure Vessel Code, Section 1 Power•

Boilers (1977 edition) .
3 . ASME Boiler and Pressure Vessel Code, Section 8 Division

1 (1977 edition)
~ 4,, ASME Boiler and Pressure .Vessel Code, Section 8 Divisio n

2, Alternative Rules(1977 edition) .

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 Refiigeration Piping (1974 edition)
8 . ANSI B31 .,8 Gas Transmission and Distribution Piping Sys-

tems (1975 edition) .

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 Tur-

bines (1979 edition)
2 . NFPA No 59A Storage and Handling of LNG (1972 edition

for s . 193 .2005 (c), otherwise 1979 edition) ..
3 .. NFPA No.. 70 Natioiial Electric Code (1978 edition) .
4„ NFPA No., 30 Flammable Liquids (1981 edition) .
5„ NFPA No.~ 51 B Cutting and Welding Processes (1977 edi-

tion) .

PART 199-DRUG TESTIN G

Sec .:
199,.1 Scope an d complian ce .
199 .3 Definitions .
199 .5 DOT procedures .
1993 Anti--irug plan .
199 .9 Use of persons who f'ail or refuse a drug test .
199 .11 Drug tests requixed .
199 .13 Drug testing laboratory ,

199 .15 Review of drug testing results .
.199 .17 Retention of sample an d retesting.
199 ..19 Employee assistance pxogram .

199 .21 Contractor emplo•yees .
19923 Recordkeeping.

Authority : 49 App. U..S .C .1672, 1674a, 1681, 1804, 1808,
2002, and 2040; 49 CFR 1 :53• ,

199 .1 Scope and compliance. (a) This part requires oper-
ators of pipeline facilities subject to Part 192, 193, or 195 of this
chapter to test employees for the presence of prohibited drugs and
provide an employee assistance program. However, this part does
not apply to operators of "master meter• systems" defined in s .
1913 of this chaptex .

(b)Operators with more than 50 employees subject to drug
testing under• this part need not comply with this part until April
20, 1990 .. Operators with 50 or fewer employees subject to drug
testing under, this part need not comply with this part until August
21, 1990 „

(c) This part shall not apply to any person f'or• whom com-
pliance with this part would violate the domestic laws or policies
of another country ,

(d) This part is not effective until January 2, 1992, with respect
to any person for whom a foreign government contends that
application of this part raises questions of compatibility with that
country's domestic laws or policies . On or before December 2,
1991, the Administrator shall issue any necessary amendment
resolving the applicability of this part to such per•son on and after
January 2 ; 1992:.

199.3 Definitions . As used in this part-
"Accident" means an incident reportable under Part 191 of this

chapter involving gas pipeline facilities or LNG facilities, or an
accident reportable under Part 195 of this chapter involving haz-
ardous liquid pipeline facilitie s

"Administrator" means the Administrator of the Research and
Special Programs Administration (RSPA), or any pet son who has
been delegated authority in the matter concexned .
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"DOT Procedures" means the "Procedures for Transportation
Workplace Drug Testing Programs" published by the Office of the
Secretary of Transportation in Part 40 of this title

"Employee" means a person who performs on a pipeline or
LNG facility an operating, maintenance, or emergency-response
function regulated by Part 192, 193, or 195 of this chapter, This
does not include clerical, truck driving, accounting, or other func-
tions not subject to Part 192, 193, or 195 of'this chapter, The per-
son may be employed by the operatox, be a contractor engaged by
the operator, or be employed by such a contractor ,

"Fail a drug test" means that the confirmation test result shows
positive evidence of the presence under DOT Piocedures of a pro-
hibited drug in an employee's system .

"Operator" means a person who owns or operates pipeline f'aci-
lities subject to Part 192, 193, or 195 of this chapter.

"Pass a dxug test" means that initial testing or confirmation
testing under DOT Procedures does not show evidence of the
presence of a prohibited dxug in a person's system ..

"Prohibited diug" means any of the following substances spe-
cified in Schedule I or Schedule II of the Controlled Substances
Act, 21 U.S .C.. 801,812 (1981 & 1987 Cum. P .P,) : marijuana,
cocaine, opiates, amphetamines, and phencyclidine (PCP) . In
addition, for the purposes of reasonable cause testing,"prohibited
drug" includes any substance in ScheduleI or II if an operator has
obtained prior approval from RSPA, pursuant to the"DOT Proce-
dures" in 49 CFR Part 40, to test for such substance, and if the
Department of' Health and Human Services has established an
approved testing protocol and positive threshold for such sub-
stance.,

"State agency" means an agency of any of the several states,
the District of Columbia, or Puerto Rico that participates under
section 5 of'the Natural Gas pipeline Safety Act of 1968 (49 App .
U .S .C.. 1674) or section 205 of the Hazardous Liquid Pipeline
Safety Act of 1979 (49 App U .S .C.. 2009) .

199 .5 DOT procedures. The anti-dxug program required
by this part must be conducted accoidingto the requirements of
this pact and the DOT ProceduxesIn the event of conflict, the pro-
visions ofthis part prevail. Terms and concepts used in this part
have the same meaning as in the DOT Pxocedures .

199.7 Anti-drug plan . Each operator shall maintain and
follow a written anti-dxug plan that conforms to the requirements
of this part and the DOT Procedures, . The plan must contain-

(a) Methods and procedures for, compliance with all the
requirements of this part, including the employee assistance pro-
grain;

(b) The name and address of each laboratory that analyzes the
specimens collected for drug testing ;

(c) The name and address of the operator's medical review offi-
cer; an d

(d) Procedures for notifying employees of the coverage and
provisions of the plan

199.9 Use of persons who fail or refuse a drug test .
(a) An opeiator, mmay not knowingly use as an employee any

person who :

(1) Fails a dtug test required by this part and the medical review
officer makes a determination under s . 199.,15 (d) (2) ; or

(2) Refuses to take a .drug test required by this part
(b) Paragraph (a) (1) of this .section does not apply to a person

who has- ,
(1) Passed a drug test under DOT Procedures ;
(2) Been recommended by the medical review officer for

return to duty in accordance with s,: 19915 (c) ; and
(3) Not failed a drug test required by this part after retuining

to duty.
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199.11 Drug tests required . Each operator shall conduct
the following drug tests for the presence of a prohibited drug:

(a) Pre-emplo,yment testing . No operator may hire or contract
for the use of any per•son as an employee unless that person passes
a dtug test or is covered by an anti-drug program that conforms
to the requirements of this part .

(b) Post-accident testing . As soon as possible but no later than
32 hours after an accident, an operator shall drug test each
employee whose performance either contributed to the accident
or cannot be completely discounted as a contributing factor to the
accident. Tf an employee is injured, unconscious, or otherwise
unable to evidence consent to the drug test, all reasonable steps
must be taken to obtain a urine sample . An operator may decide
not to test undei this paragraph but such a decision must be based
onthe best infotmation available immediately af'ter, the accident
that the employee's pexfoimance could not have contributed to the
accident or that, because of the time between that performance
and the accident, it is, not likely that a drug test would reveal
whether the performance was affected by dtug use• ,

(c) Random testing. Each operator shall administer, every 12
months, a number of x•andom drug tests at a rate equal to 50 per•cent
of its employees,. Each operator shall select employees for, testing
by using a random number table or a computer-based random
number generator that is matched with an employee's social secu-
rity number, payroll identification number, or other appropriate
identification number. However, during the first 12 months fol-
lowing the institution of random drug testing under this part, each
opeiator, shall meet the following conditions :

(1) The random drug testing is spread reasonably through the
12-month period ;

(2) The last test collection during the year is conducted at an
annualized rate of 50 percent; and

(3) The total number oftests conducted during the 12 months
is equal to at least 25 percent of the covered population .

(d) Testing based on reasonable cause. Each operator shall
drug test each employee when there is reasonable cause to believe
the employee is using a prohibited drug. The decision to test must
be based on a reasonable and articulable belief that the employee
is using a prohibited drug on the basis of specific, contempora-
neous physical, behavioral, or performance indicators of'probable
drug use At least two of'the employee's supervisors, one of whom
is trained in detection of thepossible s,ymptomsof diug use, shall
substantiate and concur in the decision to test an employee . The
concurrence between the two supervisors may be by telephone.,
However, in the case of operators with 50 or fewer employees sub-
ject to testing under this paYt; only one supervisorofthe employee
trained in detecting possible dcug use symptoms shall substantiate
the decision to test„

(e) Return to duty testing. An employee who refuses to take or
does not pass a drug test may not return to duty until the employee
passes a drug test administered under this part and the medical
review officer has determined that the employee may return to
duty:. An employee who returns to duty shall be subject to a rea-

^a . . blo ^f f^llv.J d.~• *w°, :^^ •«"^..S . .̂ .. pi ..g".a. . -up ug ouiis vr'luavu~ piivr noi.ice

for not more than 60 months after his or her retuin to duty .,

199 .13 Drug testing laborato ry. (a) Each operator shall
use for the drug testing iequiredby this part only drug testing labo-
ratoxies certified by the Department of Health and Human Ser-
vices under the DOT Procedures „

(b) The drug testing laboratory must permit :
(1) Inspections by the operator before the laboratory is

awarded a testing contract ; and
(2) Unannounced inspections, including examination o

frecords, at any time, by the operator, the Administrator, and if the
operator• is subject to state agency jurisdiction, a representative of
that state agency
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199 .15 Review of drug testing results. (a) MRO appoint-
ment . Each operator shall designate or appoint a medical review
officer (MRO) . If an operator does not have a qualified individual
on staff to serve as MRO, the operator may contract for the provi-
sion of MRO services as part of its anti-drug program „

(b) MRO qualifications•, The MRO must be a licensed physi-
cian with knowledge of drug abuse disordexs ..

(c) MRO duties.. The MRO shall pexf'orm the following func-
tions for the operator :

(1) Review the results of dxug testing bef'ore they are reported
to the operaton

(2) Review and interpret each confirmed positive test result as
follows to determine if there is an alternative medical explanation
for the confirmed positive test result :

(i) Conduct a medical interview with the individual tested .
(ii) Review the individual's medical history and any relevant

biomedical factors ,
(iii) Review all medical records made available by the individ-

ual tested to determine if a confirmed positive test resulted from
legally prescribed medication• ,

(iv) If necessaxy, require that the original specimen be reana-
lyzed to determine the accuracy of the reported test result ..

(v) Verify that the laborator,y report and assessment are cor•rect .
(3) Determine whether and when an employee who refused to

take or did not pass a drug test administered under DOT Pxoce-
dures may be returned to duty .

(4) Determine a schedule of unannounced testing, in consulta-
tion with the opexator, for an employee who has returned to duty.,

(5) Ensure that an employee has been drug tested in accordanc e
with the DOT Procedures before the employee returns to dut,y .

(d) MRO determinations . The following rules govern MRO
determinations :

(1) If'the MRO determines, after appropriate review, that there
is a legitimate medical explanation for the confirmed positive test
result other than the unauthorized use of a prohibited dcug, the
MRO is not required to take further• action .

(2) If the MRO determines, af'ter appropriate review, that there
is no legitimate medical explanation for, the confirmed positive
test result other than the unauthorized use of a prohibited drug, the
MRO shall refer the individual tested to an employee assistance
program, or to a personnel or administrative officer for further•
proceedings in accordance with the operator's anti-drug program• .

(3) Based on a review of laborator,y inspection reports, quality
assurance and quality control data, and other drug test results, the
MRO may conclude that a particular diug test result is scientifi-
cally insufficient for further action . Under these circumstances,
the MRO should conclude that the test is negative for the presence
of' a prohibited drug or drug metabolite in an individual's s,ystem,

the MRO .. The employee may specify retesting by the original lab-
oratory or by a second laboratory that is certified by the Depart-
ment of Health and Human Services . The operator may require the
employee to pay in advance the cost of shipment (if any) and
reanalysis of the sample, but the employee must be reimbursed f'or
such expense if the retest is negative .

(c) If the employee specifies retesting by a second laboratory,
the original laboratory must follow approved chair-of-custody
procedures in transferring a portion of the sample .

(d) Since some analysts may deteriorate during storage,
detected levels of the chug below the detection limits established
in the DOT ProceduYes, but equal to or greater than the established
sensitivity of the assay, must, as technically appropriate, be
reported and considered corroborative of the original positive
results ..

199.19 Employee assistance program . (a) Each opera-
tor shall provide an employee assistance program (EAP) for its
employees and supervisor•y .. personnel who will determine
whether an employee must be drug tested based on reasonable
cause„ The operator may establish the EAP as a part of its internal
personnel services or the operator may contract with an entity that
provides EAP secvices . Each EAP must include education and
training on drug use.At the discretion of the operator, the EAP
may include an opportunity for employee rehabilitation .

(b) Education under each EAP must include at least the follow-
ing elements : display and distribution of informational material ;
display and distribution of a community service hot-line tele-
phone number for employee assistance ; and display and disttibu-
tion of the employer's policy regarding the use of prohibited
dxugs .

(c) Training under each EAP for supervisory personnel who
will determine whether an employee must be diug tested based on
reasonable cause must include one 60-minute period of training
on the specific, contemporaneous physical, behavioral, and per-
formance indicators of probable drug use .

199.21 Contractor employees. With respect to those
employees who are contractors or employed by a contractor, an
operator may provide by contract that the drug testing, education,
and training required by this part be carried out by the contractor
provided :

(a) The operator remains responsible for ensuring that the
requirements of this part are complied with; and

(b) The contractor allows access to property and records by the
operator, the Administrator, and if the operator• is subject to the
jurisdiction of a state agency, a representative of the stage agency
for the purpose of monitoring the operator's compliance with the
requirements of this patt.

199.17 Retention of samples and retesting . (a) Sam-
ples that yield positive results on confirmation must be retained
by the laboratory in properly secured, long-term, frozen storage
for at least 365 days as required by the DOT Procedures. Within
this 365-day period, the employee or, his [or her] representative,
the operator, the Administrator, or, if the operator is subject to the
juiisdiction of a state agency, the state agency may request that the
laboratory retain the sample for an additional period .If, within the
365-day period, the laboratory has not received a proper written
request to retain the sample for a further reasonable period speci-
fied in the request, the sample may be discarded following the end
of the 365-day period .

(b) If the medical review officer (MRO) determines there is no
legitimate medical explanation foi• a confirmed positive test result
other than the unauthorized use of' a prohibited diug, the original
sample must be retested if the employee makes a written request
fox• retesting within 60 days of receipt of the final test result from

199.23 Recordkeeping . (a) Each operator shall keep the
following records for the periods specified and permit access to
the records as provided by paragraph (b) of this section :

(1) Records that demonstrate the collection process conforms
to this part must be kept for at least 3 years ,

(2) Records of employee drug test results that show employees
failed a drug test, and the type of test failed (e .g,, post-accident),
and records that demonstrate rehabilitation, if an•y, must be kept
for at least 5 years, and include the following inf'ormation :

(i) The functions performed by employees who failed a drug
test .

(ii) The prohibited drugs which were used by employees who
failed a drug test .

(iii) The disposition of employees who failed a drug test (e .g .,
termination, rehabilitation, leave without pay

) (iv) The age of each employee who failed a drug test,.
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(3) Records of employee drug test results that show employees
passed a drug test must be kept for at least 1 year .

(4) A record of the number of employees tested, by type of test
(e .g.., post-accident), must be kept for at least 5 years .

(5) Records confirming that supervisors and employees have
been trained as required by this part must be kept f'or at least 3
,year s .,

(b) Inf'ormation regarding an individual's dYug testing results
or rehabilitation may be released only upon the written consent of
the individual, except that such information must be released
regardless of consent to theAdministrator• or the representative of
a state agency upon request as part of an accident investigation .
Statistical data related to drug testing and rehabilitation that is not
name-specific and training records must be made available to the
Administrator or, the representative of a state agency upon request .
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