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• SectIOns of the Code of Federal Regulations to which additions have 
been made. 

• (italics) New sections that have been added. 

Subpart A-General 

192.1 Scope of part. 

(a) This part prescribes mmlmum safety requirements for pipe
line facilities and the transportation of gas, including pipeline facili
ties and the transportation of gas within the limits of the outer 
continental shelf as that term is defined in the Outer Continental 
Shelf Lands Act (43 U.S.C. 1331). 

(b) This part does not apply to the gathering of gas outside of 
the following areas: 

(1) An area within the limits of any incorporated 01' unincor
porated city, town, 01' village. 

(2) Any designated residential 01' commercial area such as a 
subdivision, business or shopping center, 01' community development. 

l!J2.3 Definitions. 

As used in this part-
"Distribution Line" means a pipeline other than a gathering 01' 

transmission line. 
"Gas" means natural gas, flammable gas, 01' gas which is toxic 01' 

cOlTosive. 
"Gathering Line" means a pipeline that transports gas from a 

current production facility to a transmission line or main. 
"High pressure distribution system" means a distribution system 

in which the gas pressure in the main is higher than the pressure 
provided to the customer. 

"Listed specification" means a specification listed in section I of 
Appendix B of this part, 

"Low-pressure distribution system" means a distribution system 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 line. 

"Maximum actual operating pressure" means the maximum pres
sure that occurs during normal operations over a period of 1 year. 

"Maximum allowable operating pressure" means the maximum pres
sure at which a pipeline or segment of a pipeline may be operated 
under this part. 
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"Municipality" means a city, county, or any other political sub
division of a State. 

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

"Person" means any individual, firm, joint venture, partnership, 
corporation, association, State, municipality, cooperative association, 
or joint stock association, and includes any trustee, receiver, assignee, 
01' personal representative thereof. 

"Pipe" means any pipe 01' 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 fabricated assemblies. 

"Pipeline facility" means new and existing pipelines, rights-of-way, 
and any equipment, facility, 01' building used in the transportation 
of gas 01' in the treatment of gas during the courSe of transportation. 

"Secretary" means the Secretary of Transportation 01' any person 
to whom he has delegated authority in the matter concerned. 

"Service Line" means a distribution line that transports gas to 
a customer meter set assembly from a common source of supply. 

"SMYS" means specified minimum yield strength is-
(1) For steel pipe manufactured in accordance with a listed speci

fication, the yield strength specified as a minimum in that specifica
tion; 01' 

(2) 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 Columbia, 
and the Commonwealth of Puerto Rico. 

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

(1) Transports gas from a gathering line or storage facility to a 
distribution center or storage facility; 

(2) Operates at a hoop stress of 20 percent or more of SMYS; or 
(3) Transports gas within a storage field. 
"Transportation of gas" means the gathering, transmission, or dis

tribution of gas by pipeline 01' the storage of gas, in or affecting 
interstate or foreign commerce. 

192.5 Class locations. 

(a) Class location is determined 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 centerline of any continuous I-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. For the purposes of this section, each separate 
dwelling unit in a multiple dwelling unit building is counted as n 
separate building intended for human occupancy. 

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

(c) A Class 2 location is any class location unit that has more 
than 10 but less than 46 buildings intended for human occupancy. 
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(d) A Class 3 location is-
(1) Any class location unit that has 46 01' m01'e buildings intended 

for human occupancy; 01' 
(2) An area where the pipeline lies within 100 yards of any of 

the following: 
(i) A building that is occupied by 20 or more persons during 

normal use. 
(ii) A small, well-defined outside area that is occupied by 20 or 

more persons during normal use, such as a playground, recreation 
area, outdoor theater, or other place of public assembly. 

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

(f) The boundaries of the class locations determined in accordance 
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 four 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. 

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

192.7 Incorporation by reference. 

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

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

(c) The full titles for the publications incorporated by reference 
in this part are provided in Appendix A to this part. 

192.9 Gathering lines. 

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

192.11 Petroleum gas systems. 

(a) No operator may transport petroleum gas in a system that 
serves 10 or more customers, or in a system, any portion of which 
is located in a public place (such as a highway), unless that system 
meets the 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 petroleum gas system covered by paragraph (a) of this 
section must comply with the following: 

(1) Aboveground structures must have open vents neal' 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 prevent 
any accumulation of gas at 01' below ground level. 
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(4) Special precautions must be taken to provide adequate venti
lation where excavations are made to repair an underground system. 

(c) For the purpose of this section, petroleum gas means propane, 
butane, 01' mixtures of these gases, other than a gas ail' mixture that 
is used to supplement supplies in a natural gas distribution system. 

192.13 General 

(a) No person may operate a segment of pipeline that is readied 
for service after March 12, 1971, unless that pipeline has been de
signed, installed, constructed, initially inspected, and initially tested 
in accordance with this part. 

(b) No person may operate a segment of pipeline that is replaced, 
relocated, 01' otherwise changed after November 12, 1970, unless that 
replacement, relocation, 01' change has been made in accordance with 
this part. 

(c) Each operator shall maintain, modify as appropriate, and 
follow the plans, procedures, and programs that it is required to 
establish under this part. 

192.15 Rules of regulatory construction. 

(a) As used in this part-
"Includes" means including but not limited to. 
"May" means "is permitted to" or "is authorized to". 
"May not" means "is not permitted 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; and 
(3) Words importing the masculine gender include the feminine. 

192.17 Filing- of inspection and maintenance plans. 

(a) Except as provided in paragraph (b) of this section, each 
operator shall file with the secretary not later than February 1, 
1971 a plan for inspection and maintenance of each pipeline facility 
which he owns 01' operates. In addition, each change to an inspection 
and maintenance plan must be filed with the secretary within 20 
days after the change is made. 

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

(1) 'l'hat are subject to the jurisdiction of a state agency that has 
submitted a certification 01' agreement with respect to those facilities 
under section 5 of the Natural Gas Pipeline Safety Act (49 U.S.C. 
1675); and 

(2) For which an inspection and maintenance plan is required to 
be filed with that state agency. 

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

Subpart B-Materials 

192.51 Scope. 

This subpart prescribes minimum requirements for the selection 
and qualification of pipe and components for use in pipelines. 
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192.53 General. 

Materials for pipe and <;omponents must be-
(a) Able to maintain the structUl'aI integrity of the pipeline un

der temperature and other environmental conditions that may be 
anticipated, 

PSG 192,53 (a) Some of the matm'ials confonning to specificaUons 
appt'oved for use uncle?' this code mcty not have prope1,ties suitable fO'}' 
U~e lowe?' p01'tion of the tempe1'atu?'e bamd cove'l'ecl by this code, Engi
nee'J's a1'e cautioned to give cbttention to the low-temlJe?'Cbtu?'e P1'O})
e'l'ties of the mctteTials used for facilities to be exposed to unusually 
low g,1'onnd tempe?'atm'es 01' low atmosph81'ic tempercttw'es. Twenty 
(20) inch steel pipe and large'}', with a s1Jecified minimum yield 
,~t'/'ength of 52,000 1J.8,L O'}, higher, shall be tested f01' f1'act1we tpugh-
1WSI:I in acc01'dance with the ctpplicable section of 'J'es}Jective API 
standa1YZ unde?' which it WCbS p1'od1lC:ed, except f01' small lot purcluwcs 
of pipe where testing f01' f?'ctctw'e toughness is imp.?'aci1'ccbl. 

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

(c) Qualified in accordance with the applicable l'equhements of 
this subpart. 

PSG 192,53 (d) vVhen substcmticbl quanWies of pipe al'e acquired 
ce?'tified rep01'ts of chemical composition and physical J11'Opel'ties shall 
be obtained,' when the qucmtity of pilJe involved is so limited that 
this l'equi1'ement would be imp?'actical, a ce1'Ufied statement shall be 
obtained setting forth the specification unde?' which the pipe was 
manufcwtlwecl, 

192.55 Steel pille. 

(a) New steel pipe is qualified for use under this part if-
(1) It was manufactured in accordance with a listed specification; 
(2) It meets the requirements of paragraphs II-A through II-D 

of Appendix B of this part; or 
(3) It is used ill accordance with paragraph (c) 01' (d) of this 

section. 
(b) Used steel pipe is qualified for use under this part if-
(1) It was manufactured in accordance with a listed specification 

and it meets the requirements of paragraph H-C .of Appendix B to 
this part; 

(2) It meets the requirements of paragraph H-A through H-D of 
Appendix B to this part. 

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

(4) It is used in accordance with ,paragraph (c) of this section, 
(c) New 01' 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 be done, if visual examination indicates that the 
pipe is in good condition and that it is free of split seams and other 
defects that would cause leakage. If it is to be welded, steel pipe that 
has not been manufactured to a listed specification must also pass 
the weld ability tests prescribed in paragraph II-B of Appendix B to 
this part. -
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(d) Steel pipe that has not been previously used may be used as 
replacement pipe in a segment of pipeline if it has been manufactured 
prior to November 12, 1970, in accordance with the same specifica
tion as the pipe used in constructing that segment of pipeline. 

(e) New steel p,i.pe that has been cold expanded must comply with 
the mandatory provisions of API Standard 5LX. 

PSG 192.55 (f) Pipe mannfacttwed j?'011i steel made by the Besseme?' 
process shall not be used. 

192.57 Cast iron 01' ductile iron pipe. 

(a) New cast iron or new ductile iron pipe is qualified for use 
nuder this part if it has been manufactured in accordance with a 
listed specification. 

(b) Used cast iron or used ductile iron pipe is qualified for use 
under this part if inspection shows that the pipe is sound and allows 
the makeup of tight joints and-

(1) It has been removed from au existing pipeline that operated at 
the same or higher pressure; or 

(2) It was manufactured in accordance with a listed specification. 
PSG 192.57 ( c) Cast i1'on pipe shc~ll not be used as a 1)e1'11Ument 1)a1·t 

of ctny pipin,q system const1'1wted uncle']' this code excelJt when it is 
u.sed as a temp01'cw'y installation 01' 1'eplcwement of Sh01't sections of 
exisUng cast i1'on pipe bec[ulse of maintenance 01' 1'elocation. In those 
cases whe'l'e cast i1'on pipe is used it shall be designed, installed, ctncZ 
openLted in CWC01y!cmce with the al)plicnble sections of this coele. 

192.59 Plastic pipe. 

(a) New plastic pipe is qualified for 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 antici-

pated. 
(b) Used plastic pipe is qualified for use under this part if
(1) It meets the requirements of a listed specification; 
(2) It is resistant to chemicals with which contact may be antici

pated; 
(3) It has been used only in natural gas sel'vice; 
(4) Its dimensions are still within the tolerances of the specifica

tion to which it was manufactured; and 
(5) It is free of visible defects. 
PSG 192.59 (c) Plnstic pil)e ctnel tubing shnll be nclequntely suz;pO?'tecl 

cl-iwing st01·nge. 'l'hennoplnstic pipe, tubing nnd fittings shcdl be ]}1'O
tected f,?'01n long tenn expOS1we to di?'ect sunl·ight. 

192.61 Copper pipe. 

Copper pipe is qualified for use under this part if it has been 
manufactured in accordance with a listed specification, 

192.63 Marldllg of materials. 

(a) Except as provided in paragraph (d) of this section, each 
valve, fitting, length of pipe, and other component must be marked 
as prescribed in~ 

(1) The specification or stanaard to which it was manufactured; 01' 

Register, May, 1972, No. IH7 



PUBLIC SERVICE COMMISSION 265 

(2) MSS standard practice, SP-25. 
(b) Surfaces Qf 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 

01' rounded edges that will minimize stress concentrations. 
(d) Paragra·ph (a) of this section does not apply to items manu

factured before November 12, 1970, that meet all of the following: 
(1) The item is identifiable as to type, manufacturer, and model. 
(2) Specifications 01' standards giving pressure, temperature, and 

other appropriate criteria for the use of items are readily available. 

192.65 Transportation of pipe. 

In a pipeline to be operated at a hoop stress of 20 percent 01' more 
of SMYS, no operator may use pipe having an outer diameter to wall 
thickness ratio of 70 to one, or more, that is transported by railroad 
unless that transportation was performed in accordance with API 
RP5L1. 

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, 01' must be 
installed with adequate protection, to withstand anticipated extel'llal 
pressures and loads that will be imposed on the pIpe after installation. 

192.105 Design forlUula for steel pipe. 

(a) The design pressure for steel pipe is determined in accordance 
with the following formula: 

p = ~ gt X F' X EXT 

P = Design pressure in pounds pel' square inch gage, 
S = Yield strength in pounds pel' square inch determined in accord

ance with 192.107. 
D = Nominal outside diameter of the pipe in inches. 
t :;::= Nominal wall thickness of the pipe in inches. If this is Ull

known, it is determined in accordance with 192.109. Addi
tional wall thickness required for concurrent exte1'llal 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 joint factor determined in accordance with 192.113. 
T = Temperature derating factor determined in accordance with 

192.115. 

(b) If steel pipe that has been cold worked to meet the SMYS 
is heated, other than by welding, to 600 0 F. 01' more, the design 
pressure is limited to 75 percent of the pressure determined under 
paragraph (a) of this section. 
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192.107 Yield strength (8) for steel pipe • 

. (a) For pipe thaf is manufactured in accordance with a specifica
tion 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, if that value is known. 

(b) For pipe that is manufactured in accordance with a specifica
tion not listed in section I of Appendix B to this part or whose 
specification 01' tensile properties are unknown, the yield strength to 
he used in the design formula in 192.105 is one of the following: 

(1) If the pipe is tensile tested in accordance with section ll-D 
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 p.s.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) fol' steel pipe. 

(a) If the nominal wall thickness for steel pipe is not known, it 
is determined 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 10 lengths, only 10 percent of the individual 
lengths, but not less than 10 lengths, need be measured. The thickness 
of the lengths that are not measured must be verified by applying 
a gage set to the minimum thickness found by the measurement. The 
nominal wall thickness to be used in the design formula in 192.105 
is the next wall thickness found in commercial specifications that is 
below the average of all the measurements taken. However, the 
nominal wall thickness used may not be more than 1.14 times the 
smallest measurement taken on pipe less than 20 inches in outside 
diameter, nor more than 1.11 times the smallest measurement taken 
on pipe 20 inches or more in outside diameter. 

192.111 Design factor (F) for steel pipe. 

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

Class Design 
location facto?' (F) 

1 ______________________________________________ 0.72 
2 ______________________________________________ 0.60 
3 ______________________________________________ 0.50 
4 ______________________________________________ 0.40 

(b) A design factor of 0.60 01' less must be used in the design 
formula in 192.105 for steel pipe in Class 1 locations that: 

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

. (2). Crosses without a casing, 01' makes a parallel encroachment 
on, the right-of-way of either a hard surfaced road, a highway, a 
public street, or a railroad; 
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, (3) Is supported by a vehicular, pedestrian,railroad, or pipeline 
bridge; 01' 

(4) Is used in a fabricated assembly, (including separators, main
line valve assemblies, cross-connections, and river crossing headers) 
01' is used within five pipe diameters in any direction fl',om the last 
fitting. of a fabricated assembly, other than a transition 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 
ci'osses the right-oi-way of a hard surfaced road, a highway, a public 
street, or a railroad. 

(d) For Class 1 01' Class 2 locations, a design factor of 0,50, or 
less, must be used in the design formula in 192.105 for each com
pressor station, regulator station, and measuring station. 

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: 

Specification Pipe clasR 

Longitudinal 
joint factor 

(E) 

AS'l'M A 53 ___________ Seamless ______________________________________ _ 
Electric resistance welded _______________________ _ 
Fnrnace but.t. welded ____________________________ _ 

ASTM A 100 __________ Seamless ______________________________________ _ 
ASTM A 134- _________ Elect.ric fusion arc welded _______________________ _ 
ASTM A 135 __________ Telect.ric resist.ance welded _______________________ _ 
ASTM A 139 __________ Electric fusion welded ___________________________ _ 
ASTM A 155 __________ Elect.ric fusion arc welded _______________________ _ 
ASTM A 211. _________ Spiral welded steel pipe _________________________ _ 
ASTM A 333 __________ Seamless ______________________________________ _ 

Electric resistance welded _______________________ _ 
ASTM A 381. _________ Double submerged arc welded ____________________ _ 
API 5 L _______________ Seamless ______________________________________ _ 

Electric resistance welded _______________________ _ 
Electric /lash welded ____________________________ _ 
Submerged arc welded __________________________ _ 
Furnace butt welded ____________________________ _ 
Furnace lap-welded _____________________________ _ 

API 5 LX _____________ Seamless ______________________________________ _ 
Electric resistance welded _______________________ _ 
Electric flash welded ____________________________ _ 
Submerged arc welded __________________________ _ 

API 5 LS ______________ Electric resistance welded _______________________ _ 

Other __________________ ~y;::~~~~ ~~~I:"~~~~~-_ ~ ~= === = === === == ==== ==== == = Other __________________ Pipe 4 inches or less ____________________________ _ 

1.00 
1.00 

.60 
1.00 

.80 
1.00 

.80 
1.00 

.80 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.60 

.80 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.80 

.60 

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

192.115 'l'emperature derating- factor (T) for steel pipe. 
The temperature derating factor to be used in the design formula 

in 192.105 is determined as follows: 
Gas tempemtu1'e Tempemture 

in degrees de1'ating 
Falwenheit facto?' (T) 

250 or less ________________________________ 1.000 
300 ______________________________________ 0.967 
350 ______________________________________ 0.933 
400 ______________________________________ 0.900 
450 ______________________________________ 0.867 
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For intermediate gas temperatures, the derating factor is determined 
by interpolation. 

192.117 Design of cast iron pipe. 

Cast iron pipe must be designed in accordance with ANSI A 21.1 
using the following values for S (bursting tensile strength) and 
R (modulus of rupture) in the design equations: 

Specification Type of pipe 

ANSI A 21.3 ....•....•. Pit casL ..........•....•..••......•... 
ANSI A 21.7 •......•... Centrifugal (metal mold} ....•.......•... 
ANSI A 21.9 ••••••••••• Centrifugal (sand·lined mold} ••..•.•••.•. 

192.119 Design of ductile iron pipe. 

S 

psi 
11,000 
18,000 
18,000 

R 

psi 
31,000 
40,000 
40,000 

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

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

192.121 Design of plastic pipe. 

(a) The design pressure for plastic pipe is determined in accord· 
ance with the following formula and is subject to the limitations of 
192.123: 

P=2S (D-t) 
P = Design pressure in pounds pel' square inch gage. 
S = For thermoplastic pipe, the long-term hydrostatic strength in 

pounds per square inch as stated in the listed specification; 
for thermosetting plastic pipe, 11,000 p.s.i. 

t = Specified wall thickness in inches. 
D = Specified outside diameter in inches. 
F = Design factor for plastic pipe. 
(b) The design factor for plastic pipe is determined as follows: 

Class 
location 

1 __________________________________________ _ 
2 __________________________________________ _ 
3 __________________________________________ _ 
4 __________________________________________ _ 

192.123 Design limitation for plastic pipe. 

Design 
factor 
0.32 
0.25 
0.25 
0.20 

(a) The design pressure may not exceed 100 p.s.i.g. for plastic 
pipe used in-

(1) Distribution systems; 01' 

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

the pipe will be-
(1) Below minus 20° F.; or 
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(2) Above 100 0 F. for thermoplastic pipe 01' above 1500 F. for re
inforced thermosetting plastic pipe. 

(c) The wall thickness for thermoplastic pipe may not be less 
than 0.062 inches. 

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

Nominal 
size in 
inches 

2 
3 
4 
6 

192.125 Design of copper pipe, 

Minimu1n wall 
. thickness in 

inches 
0.060 
0.060 
0.070 
0.100 

(a) Copper pipe used in mains must have a minimum wall thick
ness of 0.065 inches and must be hard drawn. 

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

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

(d) Copper pipe that does not have anintel'l1al corrosion resistant 
lining may not be used to carry gas that has an average hydrogen 
sulfide content of more than 0.3 grains pel' 100 standard cubic feet 
of gas. 

PSC 192.125 (e) Fittillgs in cappel' piping. It is 1'ecQ'/nmendecl that fit· 
tings in copper piping and exposed to the soil, such as service tees, 
preSSlwe cont.1'ol fittings, etc., be made of bronze, coppe1' 01' b1'ass. 

Subpart D-Desigll of Pipeline Components 

1.92.1.41 Scope. 

This subpart prescribes minimum requirements for the design and 
installation of pipeline components and facilities. In addition, it 
prescribes requirements relating to protection against accidental 
overpressuring. 

1.92.1.43 Gene1'l\l requirements. 

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

1.92.1.45 Valves. 

(a) Each valve must meet the minimum requirements of API 6A, 
API 6D, or MSS SP·52, 01' the equivalent, and may not be used 
under operating conditions that exceed the applicable pressure·tem· 
perature ratings contained in those standards. 

(b) Each valve must be able to meet the anticipated operating 
conditions. 

(c) No valve having shell components made of ductile iron may 
be used at pressures exceeding 80% of the pressure ratings for com-
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parable stMl valves at their listed temperature. However, a valve 
having shell components made of ductile iron may be used at pres
sures up to 80% of the pressure ratings for comparable steel valves 
at their listed temperature, 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. 

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

192.147 Flanges and flange accessories. 
(a) Gene1'al 'l'equi1'ements. Each flange or flange accessory must 

meet the minimum requirements of ANSI B16.5, MSS SP-44, or ANSI 
B16.24, or the equivalent. 

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

192.149 Standard fittings. 
(a) The minimum metal thickness of threaded fittings may not 

be less than specified for the pressures and temperatures in the 
applicable standards referenced in this part, or their equivalent. 

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

192.151 Tapping. 
(a) Each mechanical fitting used to make a hot tap must be de

signed for at least the operating pressure of the pipeline. 
(b) Where a ductile iron pipe is tapped, the extent of full-thl'ead 

engagement and the need for the use of outside-sealing service con
nections, tapping saddles, or other fixtures must be determined by 
service conditions. 

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

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

(2) A l1,4-inch tap may be made in a 4-inch cast iron or ductile 
iron pipe, without reinforcement. 
HoweVer, in areas where climate, soil, and service conditions may 
create unusual extel'l1al stresses on cast iron pipe, unreinforced tapa 
may be used only on 6-inch 01' larger pipe. 

192.153 Components fabricated by we1ding. 
(a) Except for branch connections and assemblies of standard 

pipe and fittings joined by circumferential welds, the design preSsure 
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of each component fabricated by welding, whose strength cannot be 
determined, must be established in accordance with paragraph,UG-I0l 
of section VHI of the ASME Boiler and Pressure Vessel Code. 

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

(1) Regularly manufactured butt-welding fittings. 
(2) Pipe that has been produced and tested under a specification 

listed in Appendix B to this part. 
(3) Partial assemblies such as split rings 01' collars. 
(4) Prefabricated units that the manufacturer certifies have been 

tested to at least twice the maximum pressure to which they will be 
subjected under the anticipated operating 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% 01' more 
of the SlVIYS of the pipe, 

(d) Except for fiat closures designed in accordance with section 
VIlt of the AS ME Boiler and Pressure Code, flat closures and' fish 
tails lhay 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 cOllnectlo1ts. 
Each welded branch connection made to pipe in the form of a single 

connection, 01' 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 stl'esses in the i'Elmaining pipe 
wall due to the opening in the pipe or header, the shea1' stresses 
pr6duced by the pressure acting on the area of the bl'anch 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 con

ditions 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 pl'e~ent 

thermal expansion 01' contraction from causing excessive sti'esses in 
the pipe 01' components, excessive bending or unUSual loads at joints, 
01' undesirable forces 01' moments at points of connection to equi,p
ment, or at anchol'age or guide points. 

192.161 Supports and anchors. 
(a) Each pipeline and its associated equipment nlust have -enough 

anchors or supports to- - -
(1) Prevent undue strain on connected eqUipment; 
(2) Resist longitudinal forces caused by a bend, 01' offset in the 

pipe; and ' " 
(3) Pl'event 01' damp out excessive vibration. 
(b) Each exposed pipeline must haVe enough supports or anchors 

, to protect the exposed pipe joints from' theniaximum end force caused 
by intel'nal pressUre and any additional forces caused by tempei'attire 
expansion 01' contraction 01' by the weight of the pipe and 'its contents . 
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(c) Each support or anchor on an exposed pipeline must be made 
of durable, noncombustible material and must be designed and in
stalled as follows: 

(1) Free expansion and contraction of the pipeline between sup
ports 01' 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% 01' 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 covel' 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, 01' it must have an anchor that will 
limit the movement of the pipeline. 

(f) Each underground pipeline that is being connected to new 
branches must have a firm foundation for both the header and the 
branch to prevent lateral and vertical movement. 

192.163 Compressor stations: design and construction. 

(a) Location of C01npreSSO,1' building. Each main compressor build
ing of a compressor station must be located on ,property under the 
control of the operator. It must be far enough away from adjacent 
property, not under control of the operator, to minimize the possi
bility of fire being communicated to the compressor building from 
structures on adjacent property. There must be enough open space 
around the main compressor building to allow the free movement of 
fire-fighting equipment. 

(b) Building construction. Each building on a compressor station 
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; 01' 

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

PSC 192.163 (b) All C01np1'essor station buildings shall be con
structed of non-combustible mate1'ials as defined by the Wisconsin 
state building code administe1'ed by the depm'tment of indust1'Y, lab01' 
and hmnan 1·elations. 

(c) Exits. 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 unobstructed passage 
to a place of safety. 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 P1'ovided in compliance with the 
?'equi1'ements of the Wisconsin state building code adminiBtered by 

, the dep(J;1'tment of indust1'Y, lab01' and human 1'elations. Ladders shall 
not be used f01' exits. 
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(d) .Fenced . areas. Each. fence around a compressor station must 
have at least 2 gates located so as to provide a convenient oppor
tunity for escape to a place of safety, or have other facilities affording 
a similarly convenient exit from the area. Each gate located within 
200 feet of any compressor plant building must open outward and, 
when occupied, must be openable from the inside without a key. 

(e) Elect1'ical facilities. Electrical equipment and wiring installed 
in compressor stations must conform to the National Electrical Code, 
ANSI Standard Cl, so far as that code is applicable. 

PSC 192.163 (e) All eleot?'ioal equipment and wit'ing installed in gas 
tYctns1nission mul distt'ibution compt'eSSM' stations shall con!01'1n to 
the 1'equirements of the Wisoonsin state eleot1'ioal code. 

192.165 Compressor stations: liquid' removal. 

(a) Where entrained vapors in gas may liquefy under the antici· 
pated pressure and temperature conditions, the compressor must be 
protected 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 liquids. 
(2) Where slugs of liquid could be carried into the compressors, 

have either automatic liquid removal facilities, an automatic compres
sor shutdown device, or a high liquid level alarm; and 

(3) Be manufactured in accordance with section VIII of the ASME 
Boiler and Pressure Vessel Code, except that liquid separators con
structed of pipe and fittings without internal welding must be fabri
cated with a design factor of 0.4, or less. 

192.167 Compressor st.ations: emergency shutdown. 

(a) EXcept for unattended field compressor stations of 1,000 horse
power or less, each compressor station must have an emergency 
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 from the blowdown piping at a location 
where the gas will not create a hazard. 

(3) It must provide means for 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 l'equired to 
assist station personnel in evacuating the compressor building and 
the area in the vicinity of the gas headers must remain energized; 
and 

(ii) Electrical circuits needed to protect equipment from damage 
may remain energized. 

(4) It must be operable from at least 2 locations, each of which is
(i) Outside the gas area of the station; 
(ii) Near the exit gates in the station fence; and 
(iii) Not more than 500 feet from the limits of the station, 
(b) If a compl'essor station supplies gas directly to a distl'ibution 

system with no other adequate source of gas available, the emer
gency shutdown system must be designed so that it will not function 
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at the wrong timo and cause an' unintended outage on the distribution 
system.' 

192.169 Compressor stations: pressure limiting devices. 
(a) Each compressor station must have pressure relief 01' other 

suitable pl'otective deVices of sufficient capacity and sensitivity to 
ensure that the maximum allowable operating pressure of the station 
piping and equipment is not exceeded by more than 10%. 

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

192.171 Comp\'essor stations: additional safety equipment. 
(a) Each compressor station must have adequate fire protection 

facilities, If fire pumps are a part of these facilities, their operation 
may not be affected by the emergency shutdown system. 

PSG 192,171 (a) Fire protection. Fir'e-1J?'otection facilities shall be 
pj'oviclecl as specijicctlly dij'ectecl by the depw'tment of industr'y, labo1' 
and human 1'elations and the local jir'e depa1'tment. The opM'ation of 
jir'e-p1'otection facilitil?-s, such as PU111,PS, shall not be affected by CLn 

e'lne?'ge1wy shutdown, . 
(b) Each compressor station prime 'mover, other than an electrical 

induction ,or synchronous motor, must have an automatic device to 
shut down the unit before the speed of either the prime mover 01' 

the driven unit exceeds a maximum safe speed. 
(c) Each compressor unit in a compressor station must have a shut

down 01' alarm device that operates in the event of inadequate cooling 
01' lubrication of the unit, 
, (d) Each compressor station gas engine that operates .with pres

sure gas injection must be equipped so that stoppage of the engine 
automatically shuts off the fuel and vents the engine distribution 
manifold. 

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

192.173 Compressor stations: ventilation. 
Each compressor station building must be ventilated to ensure that 

employees are not endangered. by the accumulation of gas in rooms, 
sumps, attics, pits, 01' other enclosed places. 

PSG 192,173 Ther'e shall be c01npliance with the dep[~r't1nent of 
indush'V, lc~bM' and human relations' heating, ventilation, and cdr' con
ditioning code, 

192.175 Pipe-type and bottle-type holders. 
(a) Each pipe-type and bottle-type holder must be designed so as 

to prevent the accumulation of liquids in the holder, in connecting 
pipe, or in auxiliary equipment, that might cause corrosion or inter
fere with the safe operation of the holder. 

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

C= 3DXPXF 
1;000 

in which: 
C =:Minimumclearance between pipe containers or bottles in' inches. 
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D= Outside diameter of pipe containers or bottles in inches. 
P = Maximum allowable operating pressure, p.s.i.g. 
F = Design factor as set forth in 192.111 of this part. 

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

275 

(1) Located on a storage site entirely surrounded by fencing that 
prevents access by unauthorized persons and with minimum clearance 
from the fence as follows: 

Maximurn allowable 
operating p1'esmwe 

Minimum 
clearance 

(feet) 
Less than 1,000 p.s.i.g. _________________________ _ 25 

100 1,000 p.s.i.g. or more ___________________________ _ 

(2) Designed using the design factors set forth in 192.111; and 
(3) Buried with a minimum covel' in accordance with 192.327. 
(b) Each bottle-type holder manufactured from steel that is not 

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

chemical and tensile requirements for the various grades of steel in 
either API Standard 5A 01' ASTM A 37Z. 

(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 01' stress relieved, except that copper wires may 
be attached to the small diameter portion of the bottle end closure 
for cathodic protection if a localized thermit welding process is used. 

(4) The holder must be given a mill hydrostatic test at a pressure 
that produces a hoop 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 part. 

192.179 Transmission line valves. 
(a) Each transmission line, other than offshore segments, must 

have sectionalizing block valves spaced as follows: 
(1) Each point on t~e pipeline in a Class 4 location must be 

within 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 

7 % miles of a valve. 
(4) Each point on the pipeline in a Class 1 location must be within 

10 miles of a valve. 
(b) Each sectionalizing block valve on a transmission line, other 

than offshore segments, must comply with the following: 
(1) The valve and the operating device to open or close the valve 

must be readily accessible and protected from tampering and damage. 
(2) The valve must be supported to prevent settling of the valve 

01' 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 
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the gas can . be blown to the atmosphere without hazard and, if the 
transmission line is adjacent to an overhead electric line, so that the 
gas is directed away from the electrical conductors. 

192.181 Distribution line valves. 

(a) Each high-pressure distribution system must have valves 
spaced. so as to reduce the time to shut down a section of main in 
an. emergency. The valve spacing is determined by the operating 
pressure, the size of the mains, and the local physical conditioJls. 

(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 preclude 
access to the station. 

PSG 192.181 (b) It is 'intended tlwt the distamce between the valve 
and the 1'egnlatO'l' 01' 1'egulato?'s sknll be sufficient to pe1'mit the OP61'
ntion of the valve cl1wing nn enw1'gency such as a /cwge gets leak 01' a 
fire in the station. These valves shall be in accessible locations not 
close1' tlwn 25 feet and p1'efm'ably not mO'l'e them 1,500 feet distant 
j?'o?n each 1'egulnt01' station. 

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

(1) '1'he valve must be placed in a readily accessible location so as 
to facilitate its operation in an emergency. 

(2) The operating stem or mechanism must be readily accessible. 
(3) If the valve is installed in a buried box or enclosure, the box 

01' enclosure must be installed so as to avoid transmitting extel'l1al 
loads to the main. 

192.183 Vaults: structural design requirements. 

(a) Each underground vault or pit for valves, pressure relieving, 
·pressure limiting, or pressure l'egulating 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 equip
ment required in the vault or pit can be properly installed, operated, 
and maintained . 
.. ,(c). Each pipe entering, 01' 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. 

PSG 192.183 (d) In the design of vaults and pits f01' lJress?t.?'e limit.
ing, pressure 1'elieving and p1'essure 1'egulating equipment, consicle1'
ation shall be given to the p1'otection of the insta1led equipment j?'om 
damage, such as tlUtt 1'esulting f1'01n an explosion wUhin the vault 
o?'pit, which may cause portions of the roof 01' coveT to fall into the 
vemlt. 

PSG 192.183 (e) Vault or pit olJenings shall be locateel so as to mini
mize the hMa?'ds of tools 01' otke1' objects falling upon the 1'egulat01', 
1Jiping, 01' othM' equipment. The control piping and the operating Pa?·ts 
0/ the equipment installed shnll not be located uncle?' a vault or pit 
opening where W01'kmen enn step on them when entering 01' leaving 
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the ~)nult 01' pit, unless such pwl'ts are suitably P1'otected. When
eve/, a vault 01' pit opening is to be located a,bove equipment which 
could be drt1l1(('(Jed by a, falling co've1', (t ciJ'culcw cOVe?' should be in
st((,lled 01' otlze1' 81tituble p1'ecuutions taken, 

192,185 Vaults: accessibility. 

Each vault must be located in an accessible location and, so far 
as practical, away from-

,(a) Street intersections or points where traffic is heavy 01' dense; 
(b) Points of minimum elevation, catch basins, 01' places where 

the access covel' will be in the course of surface waters; and 
(c) Water, electric, steam, or other facilities. 

192.187 Yau\t.s: sealing', venting, and ventilation. 

Each underground vault 01' closed top pit containing either a pres
sure regulating or reducing station, or a pressure limiting or relieving 
station, must be sealed, vented 01' ventilated, as follows: 

(a) When the internal volume exceeds 200 cubic feet--
(1) The vault 01' 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 01' pit; and 
(3) The ducts must be high enough above grade to disperse any 

gas-ail' mixtures that nifght be discharged, 
PSC 192,187 (a) (3) The outside end of the ducts shall be equi1Jped 

with (b suitable weathe'i'lJ1'Oof fitting 01' vent-head designed to ])1'e
vent f01'eign 11Uttte1' /1'01)1, entM'ing 01' obst1'lwting the duct, The effec
ti-ve (wen of the openings in such fittings 01' vent-heads slwll be nt 
lenst equnl to the eJ'oss-sectional (wen of n 4Anch duct, The lW1'izontnl 
section of the ducts shnll be ns Sh01't (bS lJ1'ctcticnl a.nd shnll be pitched 
to p1'e'vent the accmnula,tion of liquids in the line. The numbe1' of 
bends ancl offsets slwll be 1'educecl to n m.ini1n1l1n nnd p1'ovisions shnll 
be inc01'P01'~;'tecl to facilita,te the pe1'ioclic clea.ning of the ducts. 

(b) When the internal volume is more than 75 cubic feet but 
less than 200 cubic feet-

(1) If the vault 01' pit is sealed, each opening must have a tight 
fitting covel' without open holes through which an explosive mixture 
might be ignited, and there must be a means for testing the internal 
atmosphere before removing the cover; 

(2) If the vault 01' pit is vented, there must be a means of pre
venting external sources of ignition from reaching the vault atmos
phere; 01' 

(3) If the vault 01' pit is ventilated, paragraph (a) 01' (c) of this 
section applies. 

(c) If a vault 01' pit covered by paragraph (b) of this section is 
ventilated by openings in the covers or gratings and the ratio of the 
internal volume, in cubic feet, to the effective ventilating area of 
the covel' 01' grating, in square feet, is less than 20 to 1, no additional 
ventilation is required. 

192.189 Vaults: drainage aud waterproofing. 

(a) Each vault must be designed so as to minimize the entrance 
of water, 

Register, ?vIay,1972, No, 197 



278 WISCONSINADMINISTRA TIVE CODE 

:PSC 192.189 (a) Neve1·theless, 1'O,Ult equipment shall altval/s be de
signed to ope1'ate sCLfely, if submm·ged. 

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

(c) All electrical equipment in vaults must conform to the ap
plicable requirements of Class 1, Group D, of the National Electrical 
Code, ANSI Standard C1. 

PSC 192.189 (c) Elect1'icc~l eqwi1Yment in vaults slwll con!01'1n to the 
r£1JplicCLble 1'equi1'e1nents of the Wisconsin state elect1'l,'ca,l code. 

192.191 Design pl'eSSUl'e of plastic fittings. 

(a) Thermosetting fittings for plastic pipe must conform to ASTM 
D 2517. 

(b) The design pressure of Acrylonitrile-butadiene-styrene (ABS) 
and polyvinyl chloride (PVC) Schedule 40 and 80 thermoplastic fit
tings must be obtained from the following table: 
DESIGN PRESSURE OF THERMOPLASTIC FITTINGS. P.S.I.G. OF' VARIOUS 

STRENGTHS, iMATERIALS AND CLASS LOCATIONS 

ABS Type I and PVC 
Type II cluss location 

PVC Type I 
class location 

Size inches Schedule 1 2 and 3 4 1 2 and 3 4 

Yo--- -- ---- ----- --- 40 100 100 100 100 100 100 
80 100 100 100 100 100 100 

~1--- - -- -- ---- -- --- 40 100 100 96 100 100 100 
80 100 100 100 100 100 100 

1 -- - - - - - - - -------- 40 100 100 90 100 100 100 
80 100 100 100 100 100 100 

17.f ___ -- - - -- _____ - __ 40 100 92 74 100 100 100 
80 100 100 100 100 100 100 

1Yo ___ ---- --_- ____ -- 40 100 83 66 100 100 100 
80 100 100 94 100 100 100 

2 ------ - - - - - - ----- 40 89 69 55 100 100 100 
80 100 100 81 100 100 100 

2 Yo ____ -_ ---________ 40 99 76 61 100 100 100 
80 100 100 85 100 100 100 

3 -- - - - - - - - - - -- - --- 40 84 66 53 100 100 100 
80 100 94 75 100 100 ioo 3Yo- __ __ --- -___ -____ 40 77 60 48 100 100 96 
SO 100 86 69 100 100 100 

4 ----------------- 40 71 56 44 100 100 89 
80 100 81 65 100 100 100 

5 --- -- --- - - -- ----- 40 62 49 39 100 97 78 
80 93 72 58 100 100 100 

6 -- - - ----- --- - ---- 40 56 44 35 100 88 71 
80 89 70 56 100 100 100 

NOTE: These pressure ratings are the same value as the design pressure of the corresponding 
pipe size and schedule in the same class location, as determined by the formula given in 1~2.121 
and the limitations in 192.123 of this part. 

192.193 Valve installation in plastic pipe. 

Each valve installed in plastic ,pipe must be designed so as to 
protect the plastic material against excessive torsional or shearing 
loads when the valve or shutoff is operated, and from any other 
secondary stresses that might be exerted through the valve or its 
enclosure. 

192.195 Protection against accidental overpressuring. 

(a) Genernl1'equi1'ements. Except as provided in 192.197, each 
pipeline that is connected to a gas source so that the maximum 
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allowable operating pressure could be exceeded as the result of pres
sure control failure 01' of some other type of failure, must have 
pressure relieving 01' pressure limiting devices that meet the require
ments of 192,199 and 192,201, 

(b) Additional 1'equirements f01' dista-ibution syste1ns. Each dish'i
bution 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 pres
sure, load, and other service conditions that will be experienced in 
normal operation of the system, and that could be activated in the 
event of failure of some portion of the system; and 

(2) Be designed so as to prevent accidental overpressuring, 

PSC 192,195 (3) Suitnble types of protective devices to ]J1'event over-
1nessu1'ing of hig h-1J1'eSSU1'e dist?'ibntion systems include: 

(i) Spring-loaded 1'elief valves of tYIJes meeting the ]J1'ovisions of 
the ASME Unfi1'ed P1'essure Vessel Code. 

(ii) Pilot-loaded back-1J1'eSSU1'e regulc~t01'S used as relief valves, so 
designed tlwt faih~1'e of the 1Jilot system 01' cont1'ol lines will cmlse 
the 1'egulc~t01' to open. 

(i1:i) Weight-loctded 1'elief valves. 
(iv) A 1l1,011:it01'ing 1'egulc~t01' installed in sedes with the p1'ima1'Y 

1J1'eSSU1'e 1'egulator. 
(v) A se1'ies 1'egulc(,tor instctlled upst?'e®n f1'om the IJ1'imct1'y 1'egu

lat01', and set to continuousl:y limit the p1'eSS1l1'e on the inlet of the 
111'i11/.((,7'1/ 1'egulator in cwc01'dctnce with the 1J1'ovisions of section 192,201. 

(vi) An cmtomat-ic shut-off device installed in sM'ies with the pri
lIW1'y p1'eSS1l1'e reg7dat01., and set to shut off in a.,ccorclance with the 
1J1'ovisions of 192,201, This device must remain closed until manu
ally 1'eset, it should not be used where it might ccmse an intm'1'up
tion in se1'vice to a lcwge nmnbe1' of CUSt01n61'S. 

(vii) Sp1'ing-loaded diaplumgm-tYIJe 1'elief valves, 

PSC 192.195 (4) Suitctble types of protective devices to p1'event 
OV61'1JreSSu1'ing of low-p1'essu?'e distribution systems include: 

(i) A liquid seal 1'elief device thctt can be set to open accumtely 
and consistently (/,t tll e desi1'ed1J1'eSS1We, 

(ii) Weight loaded 1'elief valves. 
(iii) An (Lutomatic shut-off device as deSC1'ibed in PSC 192.195 (3) 

(vi), 
(iv) A pilot loculed back-l11'essu1'e ?'egulat01' as desC1'ibed in PSC 

192,195 (3) (ii) , 
(v) A 1nonitO?'ing 1'egulatO?' as desM'ibed in PSC 192.195 (3) (iv) , 
(vi) A sedes 1'egulat01' as described in PSC 192,195 (3) (v), 

PSC 192.195 (c) Suitable types of p1'otective devices to prevent 
over]J1'essu1'ing of gas p1'eSS1we hold61's, pipelines (tnd other facilities 
that might at times be bottle tight incZ1ule: 

(1) SpTing-loacZed 1'elief valves of types meeting the p1'ovisions of 
the ASME Unfi1'ed P1'essuTe Vessel Code. 

(2) Pilot-loaded back-'j)1'eSSU1'e 1'egulat01's used, as 1'elief valves, so 
designed that failu?'e of the IJilot syste1n 01' cont1'ol lines will cmtse 
the ?'egulatoi'to open. 
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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. or less and a sel'vice regulatOl' having the 
following characteristics is used, no other pressure limiting device 
is required: 

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

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

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

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

(5) A regulator that, under normal operating conditions, is able 
to regulate the downstream pressure within the necessary limits of 
accuracy and to limit the build-up of pressure under no-flow condi
tions 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 
01' control lines. 

(b) If the maximum actual operating pressure of the distribution 
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 section 
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 customer's appliances 
if the service regulator fails. 

(c) If the maximum actual operating pressure of the distribution 
systems exceeds 60 p.s.i.g. one of the following methods must be 
used to regulate and limit, to the maximum safe value, the pressure 
of 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 regulator. The upstream regulator may not be set 
to maintain a pressure higher than 60 p.s.i.g. A device must be 
installed between the upstream regulator and the service regulator to 
limit the pressure on the inlet of the service regulator to 60 p.s.i.g. 
or less in case the upstream regulator fails to function properly. 
This device may be either a relief valve or an automatic shutoff' that 
shuts, if the pressure on the inlet of the service regulator exceeds 
the set pressure (60 p.s.i.g. or less), and remains closed until manually 
reset. 

(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 regulator or it 
may be a separate unit installed downstream from the service regu
lator. This combination may be used alone only in those cases where 
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the inlet pressure on the service regulator does not exceed the manu
facturer's safe working pressure rating of the service regulator, and 
may not be used where the inlet pressure on the service regulator 
exceeds 125 p.s.i.g. For higher inlet pressures, the methods in sub
paragraph (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. 

PSG 192.197 (d) The se'l'vice 1~egulat01' must be of Cb type that -is 
capctble uncle1' 1W1'mal opM'ating conditions of 1'egulating the down
st1'eam lJ1'eSSU1'e within the limits of section PSG 134,23 and of lim
iting the build-up of ]J1'eSSU1'e unde1' no-flow conditions to 50% 01' less 
of the dischaJ'ge p1'eSSU1'e maintained uncler flow conditions. 

PSG 192.197 (e) In addition to the lJ1'ovisions of 192.197 (a) ctnd 
(b) if the 1JwximU1n actual opemting ]J1'eSSU1'e of the dist1'ibution sys
tem is greate1' than low pr'eSSU1'e and is equal to 01' less than 60 p.s.i.g., 
a suitable lJ1'otective device shall be installed to ]J1'event unsafe ove1'
p1'eSSU1'ing of the cllstome1's' Clfppliances should the sM'vice 1'egulat01' 
fail. Some of the suitable types of ]J1'otective devices to In'event ove?'
presSU1'ing of custome1'S' applictnces ((,1'e: 

(Ct) A monitoring 1'eg?tlat01' 
(b) A 1'elief valve 
(c) An automatic shut-off device 

These devices may be installed as an integ'ml lJaJ't of the se1'vice 1'eg
ulator 01' as a sep((,1'ate unit. 

PSG 192.197 (I) B1'eather vents shall be provicl'ed on all se1'vice 
1·egulators. 

192.199 Requirements for design of pressure relief and limiting 
devices. 

Except for rupture discs each pressure relief or pressure limiting 
device must-

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

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

(c) Be designed and installed so that it can be readily operated 
to detel'll1ine if the valve is free, can be tested to determine the pres
sure 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, 01' outlet ports designed to pre

vent accumulation of water, ice, or snow, located where gas can be 
discharged into the atmosphere without undue hazard; 

PSG 192.199 (e) In wcldition the ontlet lJ01'ts must be insect-1J1'oo/ 
and consideration should be g'iven to ctll exposures in the immediate 
vicinity including windows 01' locations whe1'e gas can entM' confined 
a1'eas. 

(f) Be designed and installed so that the size of the openings, 
pipes, and fittings located between the system to be protected and the 
pressure relieving device, and the size of the vent line, are adequate 
to prevent hammering of the valve and to prevent impairment of 
relief capacity; 
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(g) Where installed at a district l'egulator station to protect a 
pipeline system from ovetpressuring, be designed and installed to 
prevent allY single incident such as all explosion in a vault or damage 
by a vehicle from affecting the operation of both the overpressure 
protective device and the district regulator; and 

(h) Except for a valve that will isolate the system under pro
tection froin its source of pl'essure, be designed to pI'event unauthor
ized operation of any stop valve that will make the pI'essute relief 
valve 01' pressure limiting device inopel'atiVe, 

PSC 192.199 (h) Acceptnble methods fo:/' complying with 192.199 (Ii) 
are: 

(i.) Lock the stop valve in the open ])osition, Inst1'uct cmthM'ized 
pm'sonnel of the impM'tc&nce of not innclve?'tently lecwing the stop 
'valve closed nnd of being present chwing the enti1'e pM'iod that the 
stoll 'vnrue is closed so that they can lock it in the open position bef01'e 
they leave the location. 

(ii) Install duplic(&te 1'elief vnlves, each having aclequc~te capcwity 
by ,itself to IJ1'otect the system wul a'l'rCbnge the isotctting vc&lves 01' 
8-way valve so thnt mechanically it is possible to 1'ende?' only one 
safety device inol)e?'(~tive nt a time. 

PSC 192.199 (i) P'l'eccmtions slwll be tcdcen to p?'event uncmthO'l'ized 
ope?'ation of nny valve which will l1wke 1)1'eSS1(1'e limiting devices in
ope1'aUve. This 1))'ovision applies to isolating vc~lves, by-pass valves, 
cmd valves on cont1'ol 0'1' float lines which Me located between the 
p1'essw'e limiting device and the system which the device p?'otects. 
A methocl simila1' to PSG 192.199 ,(h) shall be conside?'ed acceptable 
in com.plying with this provision. 

192.201 Required capacity of pressure relieving and limiting stations. 

(a) Each pressure relief station or pressure limiting station 01' 

group of those stations installed to protect a pipeline must have 
enough capacity, and must be set to operate, to prevent-

(1) The pressure from exceedillg the hlaximum allowable opel'
ating pressure plus 10 percent 01' the pressure that produces a hoop 
stress of 75% of SMYS, whichever is lower; 01' 

(2) In a low-pressul'e distribution system, a pressure that would 
cause the unsafe operation of ahY connected and properly adjusted 
gas utilization equipment. 

(b) When more than one pressure regulating or compressor sta
tion feeds into a pipeline, relief valves 01' other protective devices 
must be installed at each station to ensure that the complete failure 
of the largest capacity regulator 01' compressor, 01' any single run of 
lesser capacity regulators 01' compressors in that station, will not 
impose pressures on any part of the pipeline 01' distribution system 
in excess of those for which it was designed, 01' against which it 
was protected, whichever is lower. 

(c) Relief valves 01' other pressure limiting devices must be in
stalled at 01' near each regulator station in a low-pressure distribution 
system, with a capacity to limit the maximum pressure in the main 
to a pressure that will not exceed the safe operating pressure for any 
connected and properly adjusted gas utilization equipment. 
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192.203 Instruntent, control, and sampling' pipe and contllonents .. 

(a) Applicability. This sectioll 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) Iliate1'ials and design. All materials employed for pipe and 
components must be designed to meet the particulal' 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 equipment to which 
it is attached, and be designed to satisfactorily withstand all stresses 
without failure by fatigue. 

(2) A shutoff valve must be installed in each takeoff line as neal' 
as practicable to the point of takeoff. Blowdown valves must be in
stalled where necessary. 

(3) Brass or copper material may not be used for metal tem
pei'atUl'es greater than 400 0 F. 

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

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

(6) Pipe or components subject to clogging from solids or de
posits must have suitable connections for cleaning. 

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

(8) Each joint between sections of pipe, and between pipe and 
valves or fittings, must be made in a manner suitable for the antici
pated pressure and tempel'ature condition. Slip type expansion joints 
may not be used. Expansion must be allowed for by providing flexi
bility 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 anyone control line from making both the regUlator and the over
pressure protective device inoperative. 

PSC 192.204 Pipelines all private fight-of-way of electric trallsmissioll 
lilies. 

WhM'e gas pipelines parallel ove1'head elect1'ic [?'ansmission lines 
on the Same 1'ight-of·way, the company olJM'ating the pipelines shall 
talee the following precautions: 

(a) Bnwloy blow-down connections that will di'/'ect the gas away 
j1'om the elec[?'ic conductors. 

(b) b~stall a bonding conductor across points whM'e the main is 
to be sepa1'ated (md maintain this connection while the pipeline is 
separated. The CU1'1'ent carrying cnJJCwity of the bonding conduct01' 
should be at least one-half of the capa.city of the oVM'head line con" 
duot01's. 

(c) IIi ake a study in collabomtion with the electric company on the 
common lJ1'oblems of c01'rosion and electrolYsis, taking the following 
factors into consicle1'ation: 

(1) '1'hepossibilit1J of the pipeline cM'rying either unbalanced Une 
aU'rrents 01' fault C/l1'1'ents. 
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(2) The possibility of lightning 01' fc~ult C1W'1'ents inducing voltages 
snfficient to punctn1'e pilJe cocttings 01' IJ'ilJe, 

(8) CathodiclJ1'otection of the lJipeline, including location of g1'ouncl 
beds, especially if the elect1'ic line is c((,1'1'ied on steel towe'I'S, . 

(4) Bonding connections between the pipeline cmcZ eithe1' the steel 
towe1' footings 01' the bll1'ied g1'01tnel facilities 01' the g1'ound-wi1'e of 
the ove1'heael electric system. . . 

(el) Investigate the necessity of IJ1'otecting insulating joints in the 
pipeline ctgain.~t ind-nced voltages 01' CWI'1'ents 1'esulting f1'om light
ning st1'okes. Such p1'otection can be obtwined by connecting bU1'ied 
sa01'ificial anodes to the pipe 1WU1' the insulating joints 01' by b1'idg
ing the pipeline insulat01' with a spMk-gap 01' bll other effective 
means. 

Subpart E-Welding of Steel in Pipelines 

192.221 Scope. 

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

(b) This subpart does not apply to welding that occurs during 
the manufacture of steel pipe 01' steel pipeline components. 

192.223 General. 

(a) Welding must be performed in accordance with established writ
ten welding procedures that have been qualified under 192.225 to 
produce sound, ductile welds. 

(b) Welding' must be performed by welders who are qualified under 
192.227 and 192,229 for the welding' procedures to be used. 

PSG 192.223 (c) P1'i01' to welding in 01' cwounda st1'!wtu1'e o'/' ((;I'e(, 
containing gas facilities, a th01'ough check shcdl be made to dete1'mine 
the possible IJ1'esence of a combustible gas 1nixtu1'e. TVelding shall 
begin only when safe conditions U1'e indicated. 

192.225 Qualifications of welding prOCedlil'es. 

(a) Each welding procedure must be qualified under either section 
IX of the ASME Boiler and Pressure Vessel Code or section 2 of 
API Standard 1104, whichever is appropriate to the function of the 
weld. 

(b) When a welding procedure is being qualified under section 
IX of the ASME Boiler and Pressure Vessel Code, the following 
steels are considered to fall within the P-Number 1 grouping for the 
purpose of the essential variable and do not require separate qualifi
cation of welding procedures: . 

(1) Carbon steels that have a carbon content of 0.32 (ladle analy
sis) 01' less. 

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

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

(c) Each welding procedure must be recorded in detail during 
the qualifying tests. This record must be retained and followed when
ever the procedure is used. 

192.227 Qualification of welders, 

(a) Except as provided in paragraph (c) of this section, each 
welder must be qualified in accordance with one of the following: 

(1) Section IX of the ASME Boiler and Pressure Vessel Code. 
(2) Section 3 of API Standard 1104. 
(b) When a welder is being qualified under section IX of the 

AS ME Boiler and Pressure Vessel Code, the following steels are 
considered to fall within the P-Number 1 grouping for the purpose 
of the essential variables and do not require separate qualification: 

(1) Carbon steels that have a carbon content of 0.32 percent 
(ladle analysis) 01' less. 

(2) Carbon steels that have a carbon equivalent (C+l,4 Mn) of 
0.65 percent (ladle analysis) 01' less. 

(3) Alloy steels with weldability characteristics that have been 
shown to be similar to the carbon steels listed in subparagraphs (1) 
and (2) of this paragraph. 
Alloy steels and carbon steels that are not covered by subparagraph 
(1), (2), 01' (3) of this paragraph require separate qualification of 
welders for each individual pipe specification in accordance with 
sections VIII and IX of the ASME Boiler and Pressure Vessel Code. 

(c) A welder may qualify to perform welding on pipe to be oper
ated at a pressure that produces a hoop stress of less than 20% of 
SMYS by pel'iorming' an acceptable test weld, for the pl'ocess to be 
used, under the test set forth in section I of Appendix C to this 
part. A welder who makes welded service line connections to mains 
must also perform an acceptable test weld under section II of Appendix 
C to this part as a part of his qualifying test. After initial qualifica
tion, a welder may not perform welding unless~ 

(1) Within the preceding 12 calendar months, he has requalified; 01' 

(2) Within the preceding 6 calendar months he has had-
(i) A production weld cut out, tested and found acceptable in 

accordance with the qualifying test; 01' 

(ii) For welders who work only on service lines 2 inches or smaller 
in diameter, two sample welds tested and found acceptable in accord
ance 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 test
ing may weld compressor station pipe and components. 

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

(c) No welder who is qualified under 192.227 (a) may weld unless, 
within the preceding. 6 calendar months, he has had at least one weld 
tested and found acceptable under either section 3 01' 6 of API Stand· 
ards 1104. 
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192.231 Protection from weather. 
The welding operation 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 % 01' more of SMYS may not deflect the 
pipe more than 3°. 

(b) A miter 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 12 % ° and must be a distance equal 
to one pipe diameter or more away from any other miter joint, as 
measured from the crotch of each joint. 

(c) A miter joint on steel pipe to be operated at a pressure that 
produces a hoop stress of 10% 01' less of SMYS may not deflect the 
-pipe more than 90°. 

192.235 Preparation for welding. 
Before beginning any welding, the welding surfaces must be clean 

and free of any material that may be detrimental to the weld, and 
the pipe or component must be aligned to provide the most favorable 
condition for depositing the root bead. This alignment must be pre
served while the root bead is being deposited. 

192.237 Preheating. 
(a) Carbon steel that has a carbon content in excess of 0.32 per

cent (ladle analysis) or a carbon equivalent (C+14 Mn) in excess 
of 0.65 percent (ladle analysis) must be preheated for welding. 

(b) Carbon steel that has a lower carbon content or carbon equiva
lent than the steels covered by paragraph (a) of this section must 
be preheated for welding when reheating will alleviate existing con
ditions that would limit the welding technique or tend to adversely 
afl.'ect the quality of the weld. 

(c) When steel materials with different preheat temperatures are 
being preheated for welding, the higher temperature must be used. 

(d) Preheat temperature must be monitored to ensure that the 
required preheat temperature is reached before, and maintained 
during, the welding operation. 

192.239 Stress relieving. 
(a) Except as provided in paragraph (f) of this section, each 

weld on carbon steel that has a carbon content in excess of 0.32 per
cent (ladle analysis) or a carbon equivalent (C+~ Mn) in excess 
of 0.65 percent (ladle analysis) must be stress relieved as prescribed 
in section VIII of the ASME Boiler and Pressure Vessel Code. 

(b) Except as provided in paragraph (f) of this section, each weld 
on carbon steel that has a carbon content of less than 0.32 percent 
(ladle analysis) or a carbon equivalent (C+14 Mn) of less than 0.65 
percent (ladle analysis) must be thermally stress relieved when 
conditions exist which cool the weld at a rate detrimental to the 
quality of the weld. 

(c) Except as provided in ,paragraph (f) of this section, each weld 
on carbon steel pipe with a wall thickness of more than 1 ~ inches 
must be stl'ess relieved. 
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(d) When a weld connects pipe or components that are of different 
thickness, the wall thickness to be used in determining whether stress 
relieving is required under this section is~ 

(1) In the case of pipe connections, the thicker of the two pipes 
joined; or 

(2) In the case of branch connections, slip-on flanges, 01' socket weld 
fittings, the thickness of the pipe run 01' header. 

(e) Each weld of different materials must be stress relieved, if 
either material requires stress relieving under this section. 

(f) Notwithstanding paragraphs (a), (b), and (c) of this section, 
stress relieving is not required fOl' the following: 

(1) A fillet or groove weld one-half inch, or less, in size (leg) 
that attaches a connection 2 inches, or less, in diameter; or 

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

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

(h) When stress relieving, the temperature must be monitored to 
ensure that a uniform temperature is maintained and that the proper 
stress relieving cycle is accomplished. 

192.241 Inspection and test of welds. 

(a) Visual inspection of welding must be conducted to insure that
(1) The welding is performed in accordance with the welding 

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 

produces a hoop stress of 20 percent 01' 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 in
spector need not be non destructively tested if~ 

(1) The pipe has a nominal diameter of less than 6 inches; 01' 

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

(c) The acceptability of a weld that is nondestructively tested 01' 

visually inspected is determined according to the standards in section 
6 of API Standard 1104. 

192.243 Nondestructive testing. 

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

(b) Nondestructive testing of welds must be performed
(1) In accordance with written procedures; and 
(2) By persons who have been trained and qualified in the estab

lished procedUres and with the equipment employed in testing. 
(c) Procedures must be established for the proper interpretation 

of each nondestructive test of a weld to ensure the acceptability of 
the weld under 192.241 (c). 
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(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, at least 10%. 
(2) In Class 2 locations, at least 15%. 
(3) In Classes 3 and 4 locations and at crossings of major or naviga

ble rivers, 100% if practicable, but not less than 90%. 
(4) Within railroad 01' public highway rights-of-way, including 

tunnels, bridges and overhead road crossings, and at pipeline tie-ins, 
100%. 

PSG 192.243 (d) (5) In addition, all welds within 500 feet of build
ings intended f01' human OCCU1Jancy shall be tested. 

PSG 192.243 (d) (6) If one weld in any mndom sample is fonnd to 
be unacceptable then the mini1mon 1JB1'centuge of welds selected fo?' 
examination will be that of the next highe?' class locettion, If a sec
ond weld is found to be u,nacceptetble or if 2 01' nW1'e welds (t?'e found 
to be unetcceptuble in the odginal 1'andom sample, then 100% of the 
welds shall be inspected if pmcticable, but in no cuse less thun 90% 
of .the welds in thett day's constnwtion. 

(e) Except for a welder whose work is isolated from the principal 
welding activity, a sample of each welder's work for each day must 
be nondestructively tested, when nondestructive testing is required 
under 192.241 (b). 

(f) When nondestructive testing' is required under 192.241 (b), 
each operator must retain, for the life of the pipeline, a record 
showing by milepost, engineering station, or by geographic feature, 
the number of g'irth welds made, the number of nondestl'uctively 
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 192.241 (c) must be 
removed 01' repaired. A weld must be removed if it has a crack that 
is more than 2 inches long 01' that penetrates either the root 01' second 
bead. 

(b) Each weld that is repaired must have the defect removed down 
to olean metal and the segment to be repaired must be preheated. 
After repair, the segment of the weld that was repaired must be 
inspected to insure its acceptability. If the repair is not acceptable, 
the weld must be removed. 

PSG 192.246 Pl'ecautiollS to avoid e;rplosions of gas-ail' mixtul'es or un" 
controlled fires during construction ope1'Otiolls. 

(n) Ope?'ations such etS gus 01' electric welding and cutting with 
Oidting to?'ches cetn be setfely pB1'f01'mecl on pipelines nnd metins nnd 
mtxilinl'y equipment, provided tlwt they cwe completely full of gus, 
O?' eth' that is fl'ee fl'om combustible Inetteriul. Steps slwll be tuken 
to pl'event et lnixtul'e of getS nnd a,il' (~t nll points whe?'e such opel'a
Nons Ul'e to be PB1'/01'lned. 

(b) When n pipeline 01' l1win ccm be kept full of gets dU1'ing a weld
ing01' cutting ope?'ntion, the following lJ?'oced1l1'eS W'e l'ec01nmended: 

(1) Keep et slight flow of gus moving towa,1'd the point whe?'e cut
ting 01' welding is being done. 
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(2) '1'he gas 1J1'essU1'e at the sUe of the wo?'k shall be cont?'olled by 
suitable means, 

(8) Close all slots 01' open ends irn1nediately afte1' they are cut 
with tape, and/or tightly fitting canvas 01' othe1' suitable matM'ial, 

(4) Do not pm'mit two openings to 1'emain wwovM'ed at the same 
time, This is doubly imp01'tant if the two openi.ngs a1'e at di.fje1'ent 
elevations, 

(c) No welding 0,1' .acetylene cutting shall be done on (t 1Jipeline, 
main, 01' auxilia1'Y a1JpMatus that contains air if it is connected to 
a som'ce of gas, tmless a suitable means has been 1J1'ovided to pre
vent the leakage of gas into the pipeline 01' mains. 

(d) In situations whm'e welding 01' cutting must be done on facili
ties which a1'e filled with ai?' and connected to a som'ce of gas and 
the precautions 1'eco1nmended above c(mnot be taken, one 01' m01'e of 
the following precautions, depending upon the ci1'c'U?nstances at the 
,job a1'e 1'equi1'ed: 

(1) P7wging of the pine 01' equipment upon which welding 01' cut
ting is to be done, with combustible gas 01' ine1't gas, 

(2) '1'esting of the atmosph6'l'e in the vicinity of the zone to be 
heated bef01'e the w01'!e is sta1'ted and at int61'vals (ts the w01~k P1'O
g1'esses, with (t combustible gas indicator 01' by othm' suitable means. 

(8) Careful verification be/01'e the w01'k sta1·ts that the'valvesthat 
isolate the wode from a SOU1'ce 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 con
traction or expansion of the piping 01' by anticipated external 61' in-' 
ternal Joading. 

(b) Each joint must be made in accordance with written procedures 
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 mechanical joint 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 follower ring. 

(c) Cast iron pipe may not be joined by threaded joints. 
(d) Cast iron pipe may not be joined by brazing. 
(e) Each flange on a flanged joint in cast iron pipe must conform 

in dimensions and drilling to ANSI Standard B16.1 and be cast in
tegralJy with the pipe, valve, 01' fitting. 
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192.277 Ductile iron pipe. 
(a) Each mechanical joint in ductile iron pipe must conform to 

ANSI Standard A21.52 and ANSI Standard A21.11. 
(b) Ductile iron pipe may not be joined by threaded joints. 
(c) Ductile iron pipe may not be joined by brazing. 

192.279 Copper pipe. 
Copper pipe may not be threaded, except that copper pipe used for 

joining screw fittings or valves may be threaded if the wall thickness 
is equivalent to the comparable size of standard wall pipe, as defined 
in ANSI Standard B3S.10. 

pse 192.279 
C01)P81' pipe shall be joined by using eith81' a comp1'ession tYlle 

coupling 01' a Mazed 01' solde1'ed l(~p joint. The fUZe1' l1wte1'ial used 
for brazing shall be a cOPP81'-phosphorous alloy .01' silver base alloy, 
B1ttt welds a1'e not p81'-missible f01' joining COpp81' pipe 01' tubing. 

192.281 Plastic pipe. 
(a) General, Each plastic pipe joint must be made in accordance 

with written procedures that have been proven by destructive burst 
test to produce joints at least as strong as the pipe being joined. A 
plastic pipe joint that is joined by solvent cement, adhesive, or heat 
fusion may not be disturbed until it has properly set. Plastic pipe 
may not be joined by a threaded joint or miter joint. 

(b) 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 conform to ASTM Specification 
D 2513. 

(3) The safety requirements of Appendix A of ASTM Specification 
D 2513 must be met. 

(4) The joint may not be heated to accelerate the setting of the 
cement. 

pse 192.281 (b) (5) proper fit between the pipe 01' tubing and mat
ing socket 01' sleeve is essential to a good joint. Sound joints cannot 
normally be made between loose fitting pw'ts. 

pse 192.281 (b) (6) A unif01'1n co(~ting of the solvent cement is 1'e
qui?'ed on both mating surfaces. Afte?' the joint is made, excess cement 
shall be 1'emoved f1'om the outside of the joint. The joint shall not be 
disturbed until it has p1'ope1'ly set. 

pse 192.281 (b) (7) This type joint shall not be made between dif
ferent kinds of plastics. 

(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, compresses the 
heated ends together, and holds the pipe in propel' alignment while 
the plastic hardens. 

(2) A socket heat-fusion joint must be joined by a device that 
heats the mating surfaces of the joint uniformly and simultaneously 
to essentially the same temperature. 
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(3) Heat may not be applied with a torch 01' other open flame. 

PSG 192.281 (0) (4) Ga1'e must be used in the heaUng ope.ration to 
m'event damage to the plastic mate1'ial f1'om overheating or having 
the ?nate'rial not sufficiently heated to aSSlwe a sound joint. 

PSG 192.281 (0) (5) This type joint shall not be 1Ju~de between dif
fm'ent kinds of lJlastics. 

(d) Adhesive joints. Each adhesive joint on plastic pipe must com-
ply with the following: 

(1) 'fhe adhesive must conform to ASTM Specification D 2517. 
(2) The materials and adhesive must be compatible with each other. 

PSG 192.281 (d) (3) An adhesive bonded joint may be heated in 
aoco'l'dance with the pipe manufactU1'e1"s 1'eco1nmendation in orclM' to 
accelM'ate CU1'e, 

PSG 192.281 (el) (4) P1'ovision shall be 1I!(J)cle to clct1np 01' otherwise 
In'event the joined ?nctte1'ials f1'om moving until the adhesive is prop
M'ly set. 

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

(1) The gasket material in the coupling must be compatible with 
the plastic. 

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

PSG 192.281 (e) (2) The tubula?' stiffene1' should be flush with end 
of pipe 01' tubing and p1'oject at least ~ in. beyond the outside end 
of the comp1'ession fitting when instctlled. The stiffene1' shall be /1'ee 
of 1'ough or sha;rp edges and shall not be a force fit in the plastic. 

Subpart G-General Construction Requirements for Transmission 
Lines and Mains 

192.301 Scope. 

This subpart prescribes minimum requirements for constructing 
transmission lines and mains. 

192.303 Compliance with specifications or standards. 

Each transmission line 01' main must be constructed in accordance 
with comprehensive written specifications or standards that are con
sistent with this part. 

192.305 Inspection: general. 

Each transmission line 01' main must be inspected to ensure that it 
is constructed in accordance 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 determinable damage that could impair its serviceability. 

PSG 192.307 Detectioll of gOl/ges alld gl'ooves. 
The field inspection p~'o'vided on each job shall be suitable to 1'e

duce to an acceptable minimum the clwnces that gouged 01' g1'00ved 
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pipe will get into the finished t'ransmission line 01' main. Inspeotion 
fo?' this PU1'pose just ahead of the coating opemtion emd d1wing the 
lowe'ring in and backfill ope1'CLtion is 1·eqni1·ed. 

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 thiclmess required for the design pressures 
of the pipeline. 

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

(1) A dent that contains a stress concentrator such as a scratch, 
gouge, groove, or arc burn. 

(2) A dent that affects the longitudinal weld 01' a circumferential 
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 12%, inches 01' less in outer 
diameter; or 

(ii) More than 2% of the nominal pipe diameter in pipe over 12%' 
inches in outer diameter. 

For the purpose of this section a "dent" is a depression that pro
duces a gross disturbance in the curvature of the pipe wan without 
reducing the pipe-wall thickness. The depth of a dent is measmed 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%, 01' 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 waH 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; 01' 

(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, 01' dent that is removed from a 
length of pipe must be removed by cutting out the damaged portion 
as a cylinder. 

PSC 192.309 (f) Due 1J,1'ima1'ily to olimate condit'ions, g01~[Jes, [/1'00Ves, 
notohes, and dents hewe been found to be an im,p01'tant oause of steel 
l)ipe failu1'es and an attempt shall be 1nade to IJ1'event 01' eliminate 
ha1''/1~ful defects of this natu1'e. Subseotion 192,809 (b) pe1'tains to 
t1'ans1nission lines and mains intended to ope'l'ate CLt hoop st?'esses 
of 20% 01' 40% 01' 11W1'e of the speoified minimum yielcl st1'ength. 
Howev(J?', applioable p01'tions of these pa1'(l.g1'aphs should also be ap
plied to faeilit'ies intended to 01Je1'ate below this hoop st'l'ess level. 
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192.311 Repair of plastic pipe. 
Each imperfection or damage that would impair the serviceability 

of plastic pipe must be repaired by a 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 192.815, must comply with the following: 
(1) A bend may not impair the serviceability of the pipe. 
(2) On pipe containing a longitudinal weld, the longitudinal seam 

must be as near as practicable to the neutral axis of the bend. 
(8) A bend on pipe that is 12 inches, 01' more, in nominal diameter 

must not deflect the pipe more than 1lh 0 in any length of pipe equal 
to the diameter. 

(4) For pipe more than 4 inches in nominal diameter, the differ. 
ence between the maximum and minimum diameter at a bend may not 
be more than 2lh % of the nominal diameter. 

PSG 192.313 (a) (5) Smooth bends on lJipe 4 inches in size and 
smaller shall lwve a difference between the m(~xim1l1n and minimum 
diameter of not l1W1'e than 12.5 1JM'cent of the nominal diameter. 

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

(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 01' more in diameter unless the arc length, as measured along 
the crotch, is at least 1 inch. 

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

192.315 Wrinkle bends in steel pipe. 
(a) A wrinkle bend may not be made on steel pipe to be operated 

at a pressure that produces a hoop stress of 30%, or more, of SMYS. 
(b) Each wrinI~le bend on steel pipe must comply with the 

following: 
(1) The bend must not have any sharp kinks. 
(2) When measured along the crotch of the bend, the 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 1lh 0 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 from wash

outs, floods, unstable soil, landslides, 01' other hazards that may cause 
the pipe to move or to sustain abnormal Joads. 

(b) Each transmission line or main that is constructed above 
ground must be protected from accidental damage by vehicular traffic 
or other similar causes, either by being placed at a safe distance from 
the traffic or by installing barricades. 

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% 01' more of 
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SMYS must be installed so that the pipe fits the ditch so as to mini
mize stresses and protect the pipe coating from damage. 

PSG 192.319 (a) This incZucBes grading the. ditch so that the lJipe 
has a jiX1n, substantially continuous bea1'ing on the bottom of the 
ditch. When Zong sections of pipe that have been welded alongside 
the ditch a?'e 10we1'ed in, ca?'e shctll be exe1'cised so a,s not to je1'k the 
lJipe 01' impose any st?'ains thctt llwy kink 01' 1nd a pe?'1nanent bend in 
the pipe. 

(b) Each ditch for a transmission line or main 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 equipment 

or from the backfill material. 

PSG 192.319 (b) (3) If the?'!> a?'e large ?'ocks in the mate?'ial to be 
used fa?' backfiU, ca1'e should be used to ]J1'event damage to the coat
ing 01' pipe by such ?neans as the use of 1'ock shield mate?'ictZ, 01' by 
making the initial fill with ?'ock f?'ee mate1'ial to Ct sUfficient depth 
aVe?' the pipe to prevent ?'ock damage. 

PSG 192.319 (b) (4) TVhere flooding of the t1'ench is done to con
solidate the backfill, ca?'e shall be eXe?'cised to see tlwt the pipe is 
not floated f1'om its fi1'1n bea1'ing on the trench bottom. 

PSC 192.319 (c) The p1'ovisions of 192.319 (a) shall n/so npply to 
l1wins opemting at less thcm 20% of the 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 corrosion. 

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

(d) Thermoplastic pipe that is not encased must have a minimum 
wall thickness of 0.090 inches, except that pipe with an outside diame
ter of 0.875 inches or less may have a minimum waIl thickness of 
0.062 inches. 

(e) Plastic pipe that is not encased must have an electrically con
ductive wire or other means of locating the pipe while it is under
ground. 

(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 slwll be ?'eamed and cleaned to 
the extent necessct1'Y to 1'emove nny shn?'p edges, p1'ojections, 01' ab1'a
sive matm'ial which could damage the plnstic dU1'ing nnd afte1' insm'
tion. That portion of the plnstic piping which spcms distu1'bed en1,th 
slwll be adequately 1J1'otected by n b1'idging piece 01' othe1' m6nns !1'om 
c1'ltshing 01' shecwing f1'o111 exte1'1wl landing 01' settling of backfill. 
Ca?'e shall be taken to p1'event the plastic piping f1'011t ben1'ing on the 
end of the ensing. 

PSC 192.321 (g) Cw'e shnll be exercised to nvot'd1'ough hnndling of 
plastic pipe and tnbing. It shall not be 1JUshed 01' pulled ove?' sha?'p 
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projections, d1'opped 01' have other objects dropped upon it. Caution 
shall be taken to prevent kinking 01' buckling, and any kinks 01' 
buckles which OCCll1' shall be 1'emoved by cutting out as a cylinde1'. 

PSC 192.321 (h) Changes in di1'ection of lJZastic piping may be made 
with bends, tees 01' elbows under the following limitations: 

(1) Plastic pipe and tubing may be deflected to a 1'adius not less 
than the minimll1n 1'eco1nmended by the manufact~W'e1' f01' the kind, 
typ(f, g1'ade, wall thickness and diamete1' of the pa1'ticula1' plastic 
used. 

(2) The bends shall be f1'ee of buckles, c1'acks, 01' othe1' evidence 
of damage. 

(8) Changes in di1'ection tlwt cannot be made in acc01'dance with 
PSC 192,321 (h) (1) above shall be made with elbow-tY1Je fittings. 

(1,) Mite?' bends M'e not permitted. 
(5) Branch connections shall be made only with socket-type tees 

01' othe1' suitable fittings specifically designed f01' the pm'pose. 

PSC 192.821 (i) Plastic piping shall be laid on undistu?'beel OJ' well 
compacted soil. If lJlastic piping is to be laiel in soils which may 
dmnage it, the piping shall be pTotected by suitable J'ock /1'ee mate-
1'ials bef01'e bacle-filling is completed. Plastic lJiping shall not be sup
p01'teel by blocking. Well tct1nped ea1'th 01' o the?' continuous SU1Jp01't 
shall be used. 

192.323 Casing. 

Each casing used on a transmission line 01' main under a railroad 
01' highway must comply with the following: 

(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 allowable operating pressure 
of the pipe, the casing must be designed to hold this pressure at a 
stress level of not more than 72% of SMYS. 

(d) If vents are installed on a casing, the vents must be protected 
from the weather to prevent water from entering the casing. 

PSC 192.823 (e) Casing 1'equi1'ements of highway auth01'ities shall 
be followeel; howevM', const1'1wtion type shall not be any less than 
pJ'ovideel by this code. 

192.325 Underground clearance. 

(a) Each transmission line must be installed with at least 12 
inches of clearance from any other underground structure not asso
ciated with the transmission line. If this clearance cannot be attained, 
the transmission line must be protected from damage that might re
sult from the proximity of the other structure. 

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

PSC 192.325 (b) If the st.1'uctu1'e is a public build:ing whM'e people 
nssemble or in ((1'ens such as lJla1Jg1'ound, assembly g1'ound, 01' lJad~, 
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whe1'eve1' 1Jossible the cleOll'ance shall be at least 100 feet if the 1nain 
:is o]Je?'atecl at l1W1'e than 100 ]J,s,i but less them 500 ]J,s,i. and shall 
be at leetst 150 feet if o]Jenttecl ctt 500 ]J.s.i. 01' l1W1'e. If these clea1'
nnces cannot be lIutintetined, then the next highe?' type of const1'uC
tion slwll be used except such const1'uction ?nay be ]J1'essu1'e-tested 
the set1ne ets the 1'e1netinder of the line. No dist1'ibution 1netin 01' t1'ans
mission line shetll be installed uncle?' buildings. 

(c) In addition to meeting the requirements of pal'agraph (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 Covel'. 

(a) Except as provided in paragraph (c) of this section, each 
buried transmission line must be installed with a minimum covel' 
as follows: 

Location 

Class 1 locations ___________________________________________ _ 
Class 2, 3, and 4 locations ___________________________________ _ 
Drainage ditches of public roads and railroad crossings __________ _ 

Normal 
soil 

Inches 
30 
36 
36 

Consolidated 
rock 

Inches 
18 
24 
24 

(b) Except as provided in paragraphs (c) and (d) of this section, 
each buried 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 covel', the transmis
sion line or main may be installed with less cover if it is provided 
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; and 
(3) Provides adequately for prevention of damage to the pipe by 

external forces. 

Subpart H-Customer Meters, Service Regulators, and Service Lines 

192.351 Scope. 

This subpart prescribes mllllmum requirements for installing cus
tomer 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 from corrosion and other damage. However, the up
stream regulator in a series may be buried. 
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. (b) Each service regulator installed within a building must be 
located as neal' as practical to the point of service line entrance. 

PSG 192.353 (b) Wheneve?' lJ1'aotioal, the meters sha,u be installed 
at the same looation. 

(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 meter. 

PSG 192.353 (c) iI1ete1's shall not be installed in bed'rooms, closets, 
batlwooms, unde?' oombustible stai1'ways 01' in tmventilated O?' inao
oessible plaoes, nO?' olose1' than tlwee feet to SOU1'ces of ignition, in
oluding fU1"Iwoes and water heate1·s. 

(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) Proteotion f?'om vacuum or bacle lJ?'eSsU?'e: If the customer's 
eqUipment might create either a vacuum or a back pressure, a device 
must be installed to protect the system. 

PSG 192.355 (a) (1) Install a oheole valve 01' equivalent if: 
(i) The utilization equipment might induoe a baok-p1'essu?'e. 
(ii) The gas 1ttilization equipment is conneoted to a sou?'oe 0/ oxy

gen or comp1'essed air. 
(iii) Liquefied petroleum gas O?' o the?' sUP1)lementa1'Y gas is used 

as standby and might flow baok into the metm'. A tll'ree-way valve 
installed to admit the standby supply and C6t the sct1ne time shut off 
the ?'egula1' supply, can be substituted f01' a oheck valve if desi1'ecl. 

(b) Se:rvice regulator vents and relief vents. The outside terminal 
of each service regulator vent and relief vent must--

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

freely into the atmosphere and away from any opening into the build
ing; and 

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

PSG 192.355 (b) (3) At locaUons whm'c se1'vice ?'egulat01's might be' 
subme1'ged ci2wing floods, eithe?' a special anti-flood type b1'eathe1' 
vent fitting shall be installed, 01' the vent line shall be extended above 
the height of the expeoted flood wate1'S. 

(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 able to support that traffic. 

192.357 Customer meters and regulators: installation. 

(a) Each meter and each regulator must be installed so as to 
minimize anticipated stresses upon the connecting piping and the 
meter. 

(b) When close all-thread nipples are used, the wall thickness re
maining after the threads are cut must meet the minimum wall thick
ness requirements of this part. 

(c) Connections made of lead or other easily damaged material 
may not be used in the installation of meters or regulators. 
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(d) Each regulator that might release gas in its operation must 
be vented to the outside atmosphere. 

192.359 Customer meter installations: operating pressure. 

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

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

(c) A rebuilt or repaired tinned steel case meter may not be used at 
a pressure that is more than 50% of the pressure used to test the 
meter after rebuilding or repairing 

192.361 Service lines: installation. 

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

(b) Support and baokfill. Each service line must be properly sup
ported 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 fO?' drainage. Where condensate in the gas might 
cause interruption in the gas supply to the customer, 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) Proteotion against piping stmin and extemal loading. Each 
service line must be installed so as to minimize anticipated piping 
strain and external loading. 

(e) Installation of se1'Vioe lines into buildings. Each underground 
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 shearing 
action and backfill settlement; and 

(3) Be sealed at the foundation wall to prevent leakage into the 
bui,lding. 

(f) Installation of service lines under buildings. Where an under
ground 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 sup

plies the building it underlies, extend into a normally usable and 
accessible part 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 ?'eoo1n1nendecl that service to one otlstomer 
and/oj' one building be supplied thj'ough one se1'VioQ and one shut-off 
valve. 
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192.363 Service lines: valve requirements. 

(a) Each service line must have a service-line valve that meets 
the applicable requirements of subparts Band D of this part. A valve 
incorporated 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 heat. 

(c) Each service-line valve on a high-pressure service line, in
stalled above ground or in an area where the blowing of gas would 
be hazardous, must be designed and constructed to minimize the pos
sibility of the removal of the core of the valve with other than spe
cialized tools. 

192.365 Service lines: location of valves. 

(a) Relation to regulator or mever. Each service-line vaJve must 
be installed upstream of the regulator or, if there is no regulator, up
stream 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. 

PSC 192.365 (b) Wheneve1' gas is supplied to a theat1'e, ChU1'ch, 
school, lact01'Y 01' other building whe1'e la1'ge numbers 01 pm'sons 
assemble, an outside valve in such case will be 1'equi1'ed. 

(c) UndM'ground valves. Each underground service-line valve must 
be located in a covered durable curb box or standpipe that allows 
ready operation of the valve and is supported independently of the 
service lines. 

192.367 Service lines: general requirements for connections to main 
piping. 

(a) Location. Each service-line connection to a main must be lo
cated at the top of the main 01', if that is not practical, at the side 
of the main, unless a suitable protective device is installed to mini
mize the possibility of dust and moisture being carried from the main 
into the service line. 

(b) Comp1'ession-type connection to main. Each compression-type 
service line to main connection must-. 

(1) Be designed and installed to effectively sustain the longitudinal 
pull-out or thrust forces caused by contraction or expansion of the 
piping, or by anticipated extel'l1al or internal loading; and 

(2) If gaskets 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 Service lines: cOllnections to cast iron or ductile iron maillS. 

(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. 
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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. 

PSG 192.371 
(a) When coated steel pipe is to be instrtlled as a se1'vice line in a 

b01'e, ca1'e should be eXM'cised to p1'event damage to the coating dtw
ing installation. F01' cdl instctll(ttions to be made by b01'ing, d1'iving 
01' similw' methods 01' in (t 1'oclcy type soil, the following 1wactices 
01' thei1' equivnlents (we 1'ecom1Jtended.' 

(1) When a sM'vice line is to be installed by b01'ing 01' driving amd 
a canted steel 1Jipe is to be used f01' the se'l'vice line, the canted pilJe 
should not be used (ta the b01'e 1)ipe 01' d1'ive pipe nnd left in the 
g1'0u,nd ns pn1't of the se1'vice line. It is p1'efM'able to make such in
stallations by first making an ove1'size bore, 1'emoving the pipe used 
f01' b01'ing and then inserting the canted pipe. 

(2) Coated steel pipe 1J1'efembly should not be inse1'ted tlwough a 
b01'e in exceptionally 1'ocky soil whe1'e there is a likelihood of dam
n,ge to the coating 1'esnlting /rom the insl31'tion. 

192.373 Service lines: cast iron and ductile iron. 
(a) Cast iron 01' ductile iron pipe less than 6 inches in diameter 

may not be installed for service lines. 
(b) If cast iron pipe 01' ductiole iron pipe is installed for 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 01' under a building 

192.375 Service lines: plastic. 
(a) Each plastic service line outside a building must be installed 

below ground level, except that it may terminate above ground and 
outside the building', if-

(1) The above ground part of the plastic service line is protected 
against deterioration and external damage; and 

(2) The plastic service line is not used to support external loads. 
PSG 192.375 (3) The above g1'onnd p01'tion of the plcwtic ser'vice line 

is completely enclosed in n 1'igicl metctl t1tbe 01' metctl 1Jipe. The meta,l 
tube 01' 1)ipe shall lwve a 1nini1n'Wm wall thickness of 0.085 in., cule
quate p1'otection against c01'1'osion, and slwll extend n 1nini1nU1n of 
6 inches below [J1'Ctde. 

(b) Each plastic sel'vice line inside a building mnst be protected 
against external damage. 

) 

192.377 Service lines: copper. 
Each copper service line installed within a building must be pro

tected against external damage. 

PSG 192.377 
Coppe1' se1'vice lines installed within ((, bnUding may not be con

cealed. 
PSG 192.377 (a) F8'/'1'01lS 'vulves und fittings installed on undM'

g1'ound COP1J131' se1'vice lines shall be protected from contact with the 
soil 01' insulated f1'om the COpPM' pipe. 
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Subpart I-Requirements for Corrosion Control 

192.451 Scope. 

aOl 

This subpart prescribes nUl1ImUl11 requirements for the protection 
of metallic pipelines· from extel'llal, internal, and atmospheric corro
sion. 

192.453 General. 

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

192.455 External corrosion control: buried or submerged pipelines 
installed after July 31, 1971. 

(a) Except as provided in paragraphs (b) and (c) of this sec
t~on, each buried or submerged pipeline installed after July 31, 1971 
must be protected against external corrosion, including the follow
ing: 

(1) It must have an external protective coating meeting the re
quirements of 192.46. 

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

(b) An operator need not comply with paragraph (a) of this sec
tion, if the operator can demonstrate by tests, investigation, 01' expe
rience in the area of application, including, as a minimu111, soil resis
tivity measurements and tests for corrosion accelerating bacteria, 
that a corrosive enviromnellt does not exist. However, within 6 
months after an installation made pursuant to the preceding sen
tence, the operator shall conduct tests, including pipe-to-soil poten
tial measurements with respect to either a continuous reference elec
trode, or an electrode using close spacing, not to exceed 20 feet, and 
soil resistivity meaSUl'ements at potential profile peak locations, to 
adequately evaluate the potential profile along the entire pipeline. 
If the tests made indicate that a corrosive condition exists, the pipe
line 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 expe
rience that--

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

(2) For a temporary pipeline with an operating period of service 
not to exceed 5 years beyond installation, corrosion during the 5-yeal' 
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 a pipeline is extel'nall~r coated, it must be cathodieaUy 
protected in accordance with paragraph (a) (2) of this section. 
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(e) Aluminum may not be installed in a buried 01' submerged pipe
line if that aluminum is exposed to an environment with a natural 
pH in excess of 8, unless tests or experience indicate its suitability 
in the particular environment involved. 

192.457 External corrosion control: buried or submerged pipelines 
installed before August 1, 1971. 

(a) Except for buried piping at compressor, regulator, and meas
uring stations, each buried or submerged transmission line installed 
before August 1, 1971, that has an effective external coating must, 
not later than August 1, 1974, be cathodically protected along the 
entire area that is effectively coated, in accordance with this subpart. 
For the purposes of this subpart, a pipeline does not have an effec
tive 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 CUl'l'ent requirements. 

(b) Except for cast iron 01' ductile iron, each of the following 
buried 01' submerged pipelines installed before August 1, 1971, must, 
not later than August 1, 1976, be cathodically protected in accord
ance with this subpart in areas in which active corrosion is found: 

(1) Bare 01' ineffectively coated transmission lines. 
(2) Bare 01' coated pipes at compressor, regulator, and measur

ing stations. 
(3) Bare 01' coated distribution lines. The operator shall deter

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

(c) For the purpose of this subpart, active corrosion means con
tinuing corrosion which, unless controlled, could result in a condition 
that is detrimental to public safety. 

PSC 192.457 (d) Notwithstanding -the IJl'ovisions of 192.457 (b) 
(1'ega?Yling aotive 0Q1'1'osion), effeotively ooc6tecZ steel dist1'ibution 1Jipe
lines must, not late?' than August 1', 1975, be oathodioally p1'oteoted 
along the enti1'e Mea that is effeotively ooated in ctooo1'Clanoe with 
this subpw't. 

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 evi
dence of external corrosion if the pipe is bare, 01' 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 para
graphs of 192.485, 192.487, 01' 192.489. 

192.461 External corrosion control: protective coating. 

(a) Each external protective coating, whether conductive or insu
lating, applied for the purpose of external corrosion control must

(1) Be applied 011 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; 
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(4) Have sufficient 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 insu
lating type must also have low moisture absorption and high elec
trical resistance. 

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

(d) Each external protective coating must be protected from dam
age resulting from adverse ditch conditions or damage from support
ing blocks. 

(e) If coated pipe is installed by boring, driving, 01' other similar 
method, precautions must be taken to minimize damage to the coat" 
ing' during installation. 

192.463 External corl'osion control: cathodic protection. 

(a) Each cathodic protection system required by this subpart must 
provide a level of cathodic protection that complies with one 01' more 
of the applicable criteria contained in Appendix D of this subpart. 
If none of these criteria is applicable, the cathodic protection sys
tem must provide a level of cathodic protection at least equal to that 
provided by compliance with one 01' more of these criteria. 

(b) If amphoteric metals are included in a buried 01' 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; 01' 

(2) The entire buried 01' submerged pipeline must be cathodically 
protected at a cathodic potential that meets the requirements of 
Appendix D of this part for amphoteric metals. 

(c) The amount of cathodic protection must be controlled so as 
not to damage the protective coating 01' the phJe. 

192.465 Extel'llal corrosion control: monitoring. 

(a) Except where impractical on offshore pipelines, each pipeline 
that is under cathodic protection must be tested at least once each 
calendar year, but with intervals not exceeding 15 months, to deter
mine whether the cathodic protection meets the requirements of 
192.463. However, if tests at those intervals are impractical for sepa
rately protected service lines or short sections of protected mains, 
not in excess of 100 feet, these service lines and mains may be sur
veyed on a sampling basis. At least 10 percent of these protected 
stl'Uctures, distributed over the entire system, must be surveyed each 
calendar year, with a different 10 percent checked each subsequent 
year, so that the entire system is tested in each 10-year period. 

(b) At intervals not exceeding 2 months, each cathodic protection 
rectifier 01' other impressed current power source must be inspected 
to ensure that it is operating. 

(c) At intervals not exceeding' 2 months, each reverse current 
switch, each diode, and each interference bond whose failure would 
jeopardize structure protection, must be electrically checked for propel' 
performance. Each other interference bond must be checked at least 
once each calendar year, but with intervals not exceeding 15 months. 
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(d) Each operator shall take prompt remedial action to correct 
any deficiencies indicated by the monitoring. 

(e) After the initial evaluation required by paragraphs (b) and 
(c) of 192.455 and parag~'aph (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 subpart 
in areas in which active corrosion is found. The operator shall deter
mine the areas of active corrosion by electrical survey, 01' where elec
h'ical survey il? impraGtical, by the study of corrol?ion and leak history 
records, by leak detection survey, or by other means. 

192.467 External corrosion control: electrical isolation. 

(a) EaGh buried oJ,' submerged pipeline must be elech'ically iso
lated fl'Om other underground metallic structures, unless the pipe
line and the other structures are electrically interconnected and ca
thodically protected as a single unit. 

(b) An insulating device must be installed where electrical isola
tion of a portion of a pipeline is necessary to facilitate the application 
of cOn'osion control. 

(c) Except for unprotected coppe~' inserted in fermus pipe, each 
pipeline mUst be electrically isolated from metallic casings that are 
a :part of the underground system. However, if isolation is not 
achieved because it is impractical, other measures must be taken to 
minimize corrosion of the pipeline h~side 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 talren 
to prevent arcing. 

(f) Where a pipeline is located in close proximity to electrical tnms
mission tower fooUngs, ground cables or counterpoise, or in other 
areas where fault currents or unusual risk of lightning may be antic
ipated, 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. 

Except where impraGtical on offshore and wet marsh area pipe
lines, each pipeline unde~' cathodic protection required by this sub
part must have sufficient test stations or other contact POil1tf; fol,' 
electrical measurenumts to detel1nine the adeqtlacy of cathodic pro
teGtion. 

192.471 Extel'1lal corrosion control: test leads. 

(a) Each test lead wire must be connected to the pipeline so as 
to ~'emain meGhanically 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 insulat
ing material compatible with the pipe coating and the insulation on 
the wire. . 
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192.473 Extel'llal corrosion control: interference currents. 

(a) After July 31, 1973, each operator whose pipeline system is 
subjected to stray currents shall have in effect a continuing program 
to minimize the detrimental effects of such currents. 

(b) Each impressed current type cathodic protection system 01' 

galvanic anode system must be designed and installed so as to mini
mize any adverse effects on existing adjacent underground metallic 
structures. 

192.475 Internal corrosion control: general. 

(a) After July 31, 1972, cOl'l'osive 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 intel'llal 
corrosion. 

(b) Whenever any pipe is removed from a pipeline for any rea
son, the internal surface must be inspected for evidence of corrosion. 
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 appli
cable paragraphs of 192.485, 192.487 01' 192.489; and 

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

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. After July 31, 1972, each coupon or 
other means of monitoring internal cOl'l'osion must be checked at 
intervals not exceeding 6 months. 

192.479 Atmospheric cOl'l'osion control: general. 

(a) Pipelines installed afte1' July 31, 1971. Each aboveground pipe
line or portion of a pipeline installed after July 31, 1971 that is ex
posed to the atmosphere must be cleaned and either coated or jacketed 
with a material suitable for the prevention of atmospheric corrosion. 
An operator need not coi11ply '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 befM'e August 1, 1971. Not later than Au
gust 1, 1974, each operator having an aboveground pipeline or por
tion of a pipeline installed before August 1, 1971 that is exposed 
to the atmosphere, shall-

(1) Determine the areas of atmospheric corrosion on the pipeline; 
(2) If atmospheric corrosion is found, take remedial measures to 

the extent required by the applicable paragraphs of 192.485, 192.487, 
01' 192.489; and 

(3) Clean and either coat 01' jacket the areas of atmospheric cor
rosion 011 the pipeline with a material suitable for the prevention of 
a tmospheric corrosion. 

Regj'2ter, May, 1972, No. 197 



306 WISCONSIN ADMINISTRATIVE CODE 

192.481 Atmospheric corrosion control: monitoring. 

After meeting the requirements of paragraphs (a) and (b) of 
192.479, each operator shall, at intervals not exceeding 3 years, re
evaluate its aboveground pipelines 01' portions of pipelines that are 
exposed to the atmosphere and take remedial action wherever neces
sary to maintain pl'otection against atmospheric corrosion. 

192.483 Remedial measllres: general. 

(a) Each segment of metallic pipe that replaces pipe removed from 
a buried or submerged pipeline because of extel'l1al corrosion must 
have a properly prepared surface and must be provided with an ex
tel'l1al protective coating that meets the requirements of 192.461. 

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

(c) Except for cast iron or ductile iron pipe, each seg1nel1t of 
buried 01' submerged pipe that is required to be repaired because of 
extel'l1al cOl'l'osion must be cathodically protected in accordance with 
this subpart. 

192.485 Remedial measllres: transmission lines. 

(a) Gene1'al CQ1'1'osion. Each segment of transmission line pipe with 
general cOl'l'osion and with a remaining wall thickness less than that 
required for the maximum allowable operating pressure of the pipe
line, must be replaced 01' the operating pressure reduced commensu
rate with the actual remaining wall thickness. However, if the area 
of general corrosion is small, the corroded pipe maybe repaired, Cor
rosion pitting so closely grouped as to affect the overall strength of 
the pipe is considered general corrosion for the purpose of this para
graph. 

(b) Locctlized CQ1'1'osion pitting. Each segment of transmission line 
pipe 'with localized corrosion pitting to a degree where leakage might 
result must be replaced or repaired, or the operating pressure must 
be reduced commensurate with the strength of the pipe, based on 
the actual remaining wall thickness in the pits. 

192.487 Remedial measures: distribution lines ot.her than cast iron 01' 

ductile iron lines. 

(a) General C01"i'osion. 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 pressure of the pipeline, or a remaining wall 
thickness less than 30 percent of the nominal wall thickness, must be 
replaced. However, if the area of general corrosion is small, the 
corroded pipe may be repaired. Corrosion pitting so closely g'l'ouped 
as to affect the overall strength of the pipe is considered general 
corrosion for the purpose of this paragraph. 

(b) Localized CM'1'osion 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. 

Register, May, 1972, No, 197 



PUBLIC SERVICE COMMISSI'ON 307 

192.489 Remedial meaSllres: cast iron and ductile iron pipelines. 
(a) General g1'aphitization. Each segment of cast iron 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 gmphitization. Each segment of cast iron or ductile 
iron pipe on which localized graphitization is found to a degree where 
any leakage might result, must be replaced or repaired, or sealed 
by internal sealing methods adequate to prevent or arrest any leak
age. 

192.491 Corrosion control records. 
(a) After July 31, 1972, each operator shall maintain records 01' 

maps to show the location of cathodically protected piping, cathodic 
protection facilities, other than unrecorded galvanic anodes installed 
before August 1, 1971, and neighboring structures bonded to the 
cathodic protection system. 

(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 section. 
(2) Records of each test, survey, or inspection required by this sub

part, in sufficient detail to demonstrate the adequacy of corrosion 
control measures 01' that a corrosive condition does not exist. 

Subpart J-Test Requirements 

192.501 Scope. 
This subpart prescribes minimum leak-test and strength-test re

quirements for pipelines. 

192.503 General requirements. 
(a) No person may operate a new segment of pipeline, or retu1'l1 

to service a segment of pipeline that has been relocated or replaced, 
until-

(1) It has been tested in accordance with this subpart to substan
tiate the proposed maximum allowable operating pressure; and 

(2) Each potentially hazardous leak has been located and elimi. 
nated. 

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

(1) Compatible with the material of which the pipeline is con· 
structed; 

(2) Relatively free of sedimentary materia,Is; and 
(3) Except for natural gas, nonflammable. 
(c) Except as provided in 192.505 (a), if ail', natural gas, 01' inert 

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

Maximum hoop stress allowed as 
percentage of SMYS 

Class location Natural gas Air or inert gas 

L_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 80 80 
2____ ___ ______ ______ ___ ___ __________ __ _ _ _ ________ __ __ 30 75 
3__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 30 50 
4 ___________________________________________ .______ __ 30 40 
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(d) Each weld used to tie-in a test segment of pipeline is excepted 
from the test requirements of this subpart. 

192.505 Strength test requirements for steel pipeline to operate at a 
hoop stress of 30 percent 01' more of SMYS. 

(a) Except for service lines, each segment of a steel pipeline that 
is to operate at a hoop stress of 30% 01' more of SMYS must be 
strength tested in accol'dance with this section to substantiate the 
proposed maximum allowable operating pressure, In addition, in a 
Class 1 01' Class 2 location, if there is a buUding 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 oper
ating pressure on that segment of the pipeline within 300 feet of 
such a building, but in no event may the test section be less than 600 
feet unless the length of the newly installed 01' relocated pipe is less 
than 600 feet, However, if the buildings are evacuated while the 
hoop stress exceeds 50% of SMYS, ail' 01' inert gas may be used as 
the test medium. 

(b) In a Class 1 01' Class 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 01' 

above the test pressure for at least 8 hours. 
(d) If a component other than pipe is the only item being replaced 

01' added to 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; or 

(2) The component was manufactured under a quality control sys
tem that ensures that each item manufactured is at least equal in 
strength to a prototype and that the prototype was tested to at least 
the pressure required for the pipeline to which it is being added. 

(e) For fabricated units and short sections of pipe, for which a 
post installation test is impractical, a preinstallation strength test 
must be conducted by maintaining the pressure at 01' above the test 
pressure for at least 4 hours. 

PSG 192,505 (f) Except in f1'ee~ing weathe1' 01' when wc~te1' is not 
available, pipelines 01' mains la1'ge1' thcm 6 inches in dia1neteq', in
stalled in class locations 1, 2, 01' 3, slutll be hlld1'ostaticallll tested in 
place to c~t least 90% of the specified minimum y·ield st1'ength, 

192,507 Test requirements for pipelines to operate at a hoop stress 
less than 30% of Sl\1YS and 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 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 en
sure discovery of all potentially hazardous leaks in the segments being 
tested. 

(b) If, during the test, the segment is to be stressed to 20% Or 
more of SMYS and natural gas, inert gas, 01' ail' is the test medium

(1). A Jeak test must be maae at a pressure between 100 p.s.i.g, 
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and the pressure required to produce a hoop stress of 20% of SMYS; 
or 

(2) The line must be walked to check fo!' leaks while the hoop 
stress is held at approximately 20% of SMYS. 

(c) The pressure must be maintained at 01' above the test pressure 
for at least 1 hour. 

192.509 Test requirements for pipelines to operate at 01' below 100 
p.s.i.g. 

Except for service lines and plastic pipelines, each segment of a 
pipeline that is to be operated at or below 100 p.s.i.g. must 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 
b~ 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.s.i.g. . 

PSG 192.509 (c) If substantial lJ1'otective coatings WJ'e alsed tlwt 
would seal a split seC~1n, the leclk test p1'eSSU1'e shall be 100 p.s.i.g. 

192.511 Test requirements for service 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 operating 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 of more than 40 p.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% 01' more of SMYS must be tested in accol'dance with 
192.507 of this subpart. 

PSG 192.511 (d) Each segment of a service line (other than plastic) 
intended to be ope1'atecl at a p1'essU?'e between 0 c~ncl 1 p.s,i,g. must 
be given a leak test at a p1'eSSU1'e of not less than 50 p.s.i.g. 

192.513 Test requirements for plastic pipelines. 
(a) Each segment of a plastic pipeline must be tested in accord

ance 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 oper

ating pressure or 50 p.s.i.g., ·whichever is greater. However, the maxi
mum test pressure may not be more than 3 times the desi.gn pressure 
of the pipe. 

(d) The temperature of thermoplastic material must not be more 
than 100 0 F. during the test. 

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 em-
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ployees and the general public during the testing. Whenever the 
hoop stress of the segment of the pipeline being tested will exceed 
50% of SMYS, the operator shall take all practicable steps to keep 
persons not working on the testing operation outside of the testing 
area until the pressure is reduced to 01' 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 recol'd must contain at least the following information: 

(a) The operator's name, the name of the operator's employee re
sponsible for making the test, and the name of any test company 
used. 

(b) Test medium used. 
(c) Test pressure. 
(d) Test duration. 
(e) Pressure recording charts, 01' other record of pressure readings. 
(f) Elevation variations, whenever significant for the particular 

test. 
(g) Leaks and failures noted and their disposition. 

Subpart K-Upl'atillg 

192.551 Scope. 

This subpart prescribes minimum requirements for increasing max
imum allowable operating pressures (uprating) for pipelines. 

192.553 General requirements. 

(a) P1'essure inC?·eases. 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 con
trolled, and in accordance 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 
checked for leaks. 

(2) Each leak detected must be repaired before a further pressure 
increase is made, except that a leak determined not to be potentially 
hazardous need not be repaired, if it is monitored during the pressure 
increase and it does not become potentially hazardous. 

(b) Reao1'ds. Each operator who uprates a segment of pipeline shall 
retain for the life of the segment a record of each investigation re. 
quired by this subpart, of all work performed, 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 pres
sure. Except as provided in 192.555 (c), a new maximum allowable 
operating pressure established under this subpart may not exceed 
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the maximum that would be allowed under this part for a new seg
ment 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 ill 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 pres
sure that will produce a hoop stress of 30% 01' more of SMYS and 
that is above the established maximum allowable operating pressure. 

(b) Before increasing operating pressure above the previously.es
tablished 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, 01' alterations in the segment 
of pipeline that are necessary for safe operation at the increased 
pressure. 

(c) After complying with paragraph (b) of this section, an opera
tor 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 pres
sure the highest pressure to which the segment of pipeline was pre
viously subj ected (either in a strength test or in actual operation). 

(d) After complying with paragraph (b) of this section, an opera
tor that does not qualify under paragraph (c) of this section may 
increase the previously established maximum allowable operating 
pressure if at least one of the following requirements is met: 

(1) The segment of pipeline is successfully tested in accordance 
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 1 location if the line 
has not previously been tested, and if-

(i) It is impractical to test it in accordance with the requirements 
of this part; 

(ii) The new maximum operating pressure does not exceed 80% of 
that allowed for a new line of the same design in the same location; 
and 

(iii) The operator determines that the new maximum allowable 
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 upratingi 01' 

(2) 25% of the total pressure increase, whichever produces the 
fewer number of increments. 
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192.557 Uprating: steel pipelines to a pressure that will produce a 
hoop stress less than 30% of SMYS; plastic, cast iron, and ductile 
iron pipelines. 

(a) Unless the requirements of this section have been met, no 
person may subject~ 

(1) A segment of steel pipeline to an operating pressure that will 
produce a hoop stress less than 30% of SMYS and that is above the 
previously established maximum allowable operating pressure; 01' 

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

(b) Before increasing operating pressure above the previously es
tablished 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 be repaired, 
if it is monitored during the pressure increase and it does not become 
potentially hazardous; 

(3) Make any repairs, replacements, 01' alterations in the segment 
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 01' bell and spigot joints to prevent failure 
of the pipe jOint, if the offset, bend, or dead end is exposed in an 
excavation; 

(5) Isolate the segment of pipeline in which the pressure is to be 
increased from any adjacent segment that will continue to be oper
ated at a lower pressure; and 

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

(c) After complying with paragraph (b) of this section, the in
crease in maximum allowable operating pressure must be made in 
increments that are equal to 10 p.s.i.g. 01' 25% of the total pressure 
increase, whichever produces the fewer number of increments. When
ever the requirements of paragraph (b) (6) of this section apply, 
there must be at least 2 approximately equal incremental increases. 

(d) If records for cast iron or ductile iron pipeline facilities are 
not complete enough to ascertain compliance with 192.117 or 192.119, 
as applicable, the following procedures must be follo·wed: 

(1) If the original laying conditions cannot be ascertained, the 
operator shall assume, when applying the design formulas of ANSI 
A21.1, that cast iron pipe was supported on blocks with tamped back
fill and, when applying the design formulas of ANSI A21.50, that 
ductile iron pipe was laid without blocks with tamped backfill. 

(2) Unless the actual maximum cover depth is known, the operator 
shall measure the actual covel' in at least three places where the cover 
is most likely to be greatest and shall use the greatest covel' measured. 

(3) Unless the actual nominal wall thickness is known, the opel'a-
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tOl' shall determine the wall thickness by cutting and measuring 
coupons from at least three separate pipe lengths. The coupons must 
be cut from pipe lengths in areas where the cover depth is most likely 
to be the greatest. The average of all measurements taken must be 
increased by the allowance indicated in the following table: 

Allowance (inches) 
--~----

Cast iron pipe 

Pit cast 
Pipe size (inches) pipe 

Centrifugally Ductile 
cast pipe iron pipe 

-----------------------
3-8_. ________ • _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ 0.075 0.065 0,065 
10-12___ _ __ ___ _ __ _ _ _ _ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 0.08 0.07 0.07 
14-24___ __ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ __ 0.08 0.08 0.075 
30-42.__ _ ____ ___ _ ___ __ _ ___ __ _ _ __ __ _ __ __ _ _ __ _ 0.09 0.00 0.075 
48 _______________________________ .__ _ _ __ _ __ _ 0.09 0,09 0.08 
54-60 __ • ___ .___ __ ___ _ __ ___ __ _ __ _ ___ __ __ __ _ __ 0.09 

NOTE.~The nominal wall thickness of the cast iron is the standard thickness listed in table 
10 or table 11, as ~pplicable, of ANSI A21.1 nearest the value obtained under this subparll
graph. The nominal wall thickness of ductile iron pifle is the standard thickness listed in 
table 6 of ANSI A21.50 nearest the value obtained under this subparagraph. 

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

Subpart L-Operatiolls 

192.601 Scope. 

This subpart prescribes minimum requirements for the operation 
of pipeline facilities. 

192.603 General provisions. 

(a.) No person may operate a segment of pipeline unless it is op
erated in accordance with this subpart. 

(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 IJlal1. 

Each opemtol' shall include the following in its operating and main
tenance plan: 

(a) Instructions for employees covering operating and maintenance 
procedures during normal operations and repairs. 

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

(c) Specific programs relating to facilities presenting the. greatest 
hazard to public safety either in an emergency or because of extraor
dinary construction or maintenance requirements. 

(d) A program for conversion procedures, if convers~on of a low
pressure distribution system to a higher preSSUl'e is contemplated. 
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(e) Provision for periodic inspections to ensure that operating 
pressures are appropriate for the class location. 

192.607 Initial determination of class location and confirmation 01' 
establishment of maximum allowable operating pressure. 

(a) Before April 15, 1971, each operator shall complete a study to 
determine for each segment of pipeline with a maximum allowable 
operating 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 allow
able operating pressure for each segment of pipeline is commensurate 
with the present class location. 

(b) Each segment of pipeline that has been determined under para
graph (a) of this section to have an established maximum allowable 
operating pressure producing a hoop stress that is not commensu
rate with the class location of the segment of pipeline and that is 
found to be in satisfactory condition, must have the maximum allow
able operating pressure confirmed 01' revised in accordance with 
192.611. The confirmation 01' revision must be completed not later than 
December 31, 1974. 

(c) Each operator required to confirm or revise an established max
imum allowable operating pressure undel' pal'agraph (b) of this sec
tion shall, not later than December 31, 1971, prepare a comprehensive 
plan, including a schedule, for carrying out the confirmations or revi
sions. The comprehensive plan must also provide for confirmations 
01' 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, 1973. 

192.609 Change in class location: required study. 

Whenever an increase in population density indicates a change in 
class location for a segment of an existing steel pipeline operating 
at hoop stress that is more than 40% of SMYS, 01' indicates that 
the hoop stress corresponding to the established maximum allowable 
operating pressure for a segment of existing pipeline is not commen
surate 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 Jocation by the applicable provi
sions 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 c01'l'esponding 

operating hoop stress, taking preSSlJre gradient into account, for the 
segment Of pipeline involved; and 

(f) The actual area affected by the population density increase, and 
physical barriers 01' other factors which may limit further expansion 
of the more densely populated area. 

Reg-istel'. May. 1972, No. 197 



PUBLIC SERVICE COMMISSION 315 

192.611 Change in class location: confirmation or revision of maxi
mum allowable operating pressure. 

If the hoop stress corresponding to the established maximum allow
able operating pressure of a segment of pipeline is not commensurate 
with the present class location, and the segment is in satisfactory 
physica.l 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 Sl\1TS 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 wiII 110t exceed 72% of SMYS 
of the pipe in Class 2 locations, 60% of SMYS in Class 3 locations, 
01' 50% of SMYS in Class 4 location~. 

(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 corresponding 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) 01' (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 after the requali
fication test is 0.8 times the test pressure for Class 2 locations, 0.667 
times the test pressure for Class 3 locations, and 0.555 times the test 
pressure for Class 4 locations. 

(2) The maximum allowable operating pressure confirmed 01' re
vised in accordance with this section, may not exceed the maximum 
allowable operating pressure established before the confirmation 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 loca
tions, 01' 50% of the SMYS in Class 4 locations. 

(d) Confirmation or revision of the maximum allowable operating 
pressure of a segment of pipeline in accordance with this section does 
not preclude the application of 192.553 and 192.555. 

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

(1) Confirmation 01' revision due to changes in class location that 
occur before July 1, 1973, must be completed not later than Decem
ber 31, 1974. 

(2) Confirmation 01' revision due to changes in class location that 
occur on 01' after July 1, 1973, must be completed within 18 months 
of the change in class location. 

192,613 Cont.inuing surveillance. 

(a) Each operator sha],] have a procedure for continuing surveil
lance of its facilities to determine and take appropriate action con
cerning changes in class location, failures, leakage history, corrosion, 
substantial changes in cathodic protection requirements, and other 
unusual operating and maintenance conditions. 
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(b) If a segment of pipeline is determined to be in unsatisfactory 
condition but no immediate hazard exists, the operator shall initiate 
a p~'ogram to recondition or phase out the segment involved, or, if 
the segment cannot be reconditioned Ol' phased out, reduce the maxi~ 
mum allowable operating pressure in accordance with 192,619 (a) 
and (b). 

PSG 192.618 (0) When street is paved 01' 1'epaved. Wheneve1' a 1'Oad 
01' street is paved 01' 1'epaved with pe1'manent pavement, the opM'atO'!' 
shall: . 

(1) Gheck fcw leaks along c~ll1ncLins and sM'vices in the st'reets and 
abutting prope1'ty, This check shall be conducted by testing with a 
combustible gas indicat01' ai1' sa1n1Jles tqken f1'om holes placed nea?' 
the pipes. 

(2) Determine condition of pipe and joints by sal})~ple vis~tal eXCl;1ni. 
ncttion. 

(3) Place clamps on, 1'econstnwt, 01' 1'epai1' joints if they w'e Ukely 
to dry out 01' w'e leaking, 

(.It) Replace 1Jipe if existing pipe is c01'1'oded to such an extent that 
it is likely to 1'equi1'e 1'eplacement before the st1'eet is again 1'esu1'faced, 

PSG 192.613 (d) Unde1'g1'ound 1Jipes. Wheneve1' unde1'g1'ound pipes 
(We exposed in O1'der to 1'epai1' leaks, the utility shall 1'ec01'd on the 
?'epai1' 01'dM' the natU1'e of the leak and possible cause !1'O?n observa-
tion, 

192,615 Emergency plans, 
Each operator shall~ 
(a) Have written emergency procedures; 
(b) Acquaint appropriate operating and maintenance employees 

with the procedures; 
(c) Establish Haison with appropriate public officials, including 

fire and police officials, with respect to the procedures; and 
(d) Establish an educational program to enable customers and the 

general public to recognize and report a gas emergency to the appro
pria te officials. 

192.617 bwestigatioll of failures. 
Each operator shall establish procedures for analyzing accidents 

and failures, including the selection of samples of the failed facility 
or equipment for laboratory examination, where appropriate, for the 
purpose of determining the causes of the fai,lure and minimizing the 
possibility of a recurrence. 

192.619 Maximum allowable operating pressure: steel or plastic pipe
lines. 

(a) Except as provided in paragraph (c) of this section, no per
son may operate a segment of steel or plastic pipeline at a pressure 
that exceeds the lowest of the following: 

(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 preSSU1'e to which the 
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. 
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PSG 192.619 (a) (2) (i) FM' plastic pipe used as a gas service, the 
maximum allowable ope1'ating pfeSSU1'e in any class location shall 
not exceed 60 p.s,i.g. 

(ii) For steel pipe, operated at 100 p.s.i.g, or more, the test pres
sure is divided by a factor determined in accordance with the follow
ing table: 

Factor 

Segment 
installed before 

Class location (Nov. 12, 1970) 

L_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.1 
2___ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.25 
3__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.4 
4__ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 1.4 

Segment 
installed after 

(Nov. 11, 1970) 

1.1 
1.25 
1.5 
1.5 

(3) The highest actual operating pressure to which the segment 
was subjected during the 5 years preceding July 1, 1970, unless the 
segment was tested in accordance with paragraph (a) (2) of this 
section after July 1, 1965, 01' the segment was up rated in accordance 
with Subpart K of this part. 

(4) For furnace butt welded steel pipe, a 1) res sure equal to 60% 
of the mill test pressure to which the pipe was subjected, 

(5) For steel pipe other than furnace butt welded pipe, a pressure 
equal to 85'% of the highest test pressure to which the pipe has been 
subjected, whether by mill test or by the post installation test. 

(6) The pressure determined by the operator to be the maximum 
safe pressure after conSidering the history of the segment, particu
larly known corrosion and the actual operating pressure. 

(b) No person may operate a segment to which paragraph (a) (6) 
of this section is applicable, unless over-pressure protective devices 
are instaHed on the segment in a manner that will prevent the maxi
mum allowable operating pressure from 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 satisfac
tory condition, considering its operating and maintenance history, at 
the highest actual operating pressure to which the segment was sub
jected during the 5 years preceding July 1, 1970, subject to the re
quirements of 192.611, 

192.621 Maximum allowable operating pressure: high-pressure dis
tribution systems. 

(a) No person may operate a segment of a high pressure distribu
tion system at a pressure that exceeds the lowest of the following 
pressures, as applicable: 

(1) The design pressure of the weakest element in the segment, 
determined in accordance with Subparts C and D of this part. 

(2) 60 p.s.i.g., for a segment of a distribution system otherwise 
designed to operate at over 60 p.s.i.g., unless the service lines in the 
segment are equipped with service regulators 01' other pressure limit
ing devices in series that meet the requirements of 192.197 (c). 

(3) 25 p.s.i.g. in segments of cast iron pipe in which there are 
unreinforced bell 'a:n.d spigot joints. 
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PSG 192,621 (a) (8) No pM'son may opemte a segment of a cast 
iron pipe in which the1'e @'e umeinf01'ced bell and spigot joints at 
a pr'essure highe1' than low pr'eSSlwe unless it can be p1'oven to the 
commission that they can be opM'ated at a highe1' preSSlwe. However, 
the maximum cdlowable opM'ctting preSSU1'e unde?' any ci1'cumstances 
shall not exceed 15 p.s.i.g. 

(4) The pressure limits to which a joint could be subjected without 
the possibiHty of its parting. 

(5) The pressure determined by the operator to be the maximum 
safe pressure after considering the history of the segment, particu
larly known corrosion and the actual operating pressures. 

(b) No person may operate a segment of pipeline to which para
graph (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. 

PSG 192.621 (0) Sixty p.s.i.g. in indiviclual dist1'ibution syste1n8 01' 
pM·tions the?'eof. The intercity 01' supply mains for these dist1'ibution 
systems may be ope?'ated at higher p1'eSSU1'es p?'ovided by this code 
if the numbe1' of services supplied from these mains are limited and 
these mains @'e not an integml pa?'t of the clism'ibution syste?n. The 
pressure and the services supplied from these higher pressu?'e inter
cimj and supply mains shall be limited to 60 p.s.i.g. unless the se?'v
ice lines @'e equipped with se?'ies ?'egulatM's 01' othe?' pr'essure limit
ing devices as pr'esc?'ibed in 192.197 (c). 

192.623 Maximum and minimum allowable operating pressure: low
pressure distribution systems. 

(a) No person may operate a low-pressure distribution system at 
a pressure high enough to make unsafe the operation of any con
nected 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. 

PSG 192,628 (c) No person may ope?'ate a low preSSlwe distribution 
system at a p1'eSSU1'e in excess of that provided by section PSG 13.1;.128 
(1). 

192.625 Odorization of gas. 

(a) Combustible gases in mains and service lines must be odor
ized as provided in paragraphs (b) through (f) of this section. 

(b) The intensity of the odor of combustible gases must be such 
as to be readily detectable at concentrations of one fifth of the lower 
explosive limit, 

(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 01' harmful to those mate
rials to which the products of combustion will be exposed. 
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(d) The odorant may not be soluble in water to an extent greater 
than 2.5 parts to 100 parts by weight. 

(e) Equipment for odorization must introduce the odorant without 
wide variations in the level of odorant. 

(f) Each operator shall conduct periodic sampling of combustible 
gases to assure the proper concentration of odorant in accordance 
with this section. 

(g) The odorization requirements of Part 190 of this chapter, as 
in effect on August 12, 1970, must be complied with, in each State 
in which odorization of gas in transmission lines is required by that 
part, until the earlier of the following dates: 

(1) January 1, 1972; or 
(2) The date upon which the distribution companies in that State 

are odorizing gas in accordance with paragraphs (a) through (f) 
of this section. 

192.627 Tapping pipelines uuder 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 a pipeline is being purged of air by use of gas, the 
gas must be released into one end of the line in a moderately rapid 
and continuous flow. If gas 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 gas. 

(b) When a pipeline is being purged of gas by use of air, the air 
must be released into one end of the line in a moderately rapid and 
continuous flow. If ail' 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, mwin, or 8M'vice shall be p;U?'ged into 
any building 01' confined space. 

Subpart M-Maintenauce 

192.701 Scope. 

This subpart prescribes minimum requirements for maintenance of 
pipeline facilities. 

192.703 General. 

(a) No person may operate a segment of pipeline, unless it is main
tained in accordance with this subpart. 

(b) Each segment of pipeline that becomes unsafe must be re
placed, repaired, or removed from service. 

(c) Hazardous leaks must be repaired promptly. 

192.705 Transmission lines: patrolling. 

(a) Each operator shall have a patrol program to observe, at in
tervals not exceeding 1 year, surface conditions on and adjacent to 
the transmission line right-of-way for indications of leaks, construc
tion activity, and other factors affecting safety and operation. 
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(b) The frequency of the patrol must be determined by the size 
of the line, the operating pressures, the class location, terrain, 
weather, and other relevant factors. 

(c) Highway and railroad crossings must be patrolled more often 
and in greater detail than transmission Jines in open country. 

192.707 Transmission lines: marlrers. 

Each operator shall install signs or markers wherever necessary to 
identify the location of a transmission line in order to reduce th", 
possibility of damage 01' interference. 

PSG 192.707 
When t1'ansmission lines a1'e located outside urban a1'eas, their 

location shall be ma?'ked (recognizable to the public) at each fence 
line, rond crossing, 1'ail1'oad M'ossing, 1'iver, lnke, st1'eam, or drain
nge ditch c1'ossing nnd whe1'ever it is conside1'ed necessn1'y to identify 
the locntion of a pipeline to reduce the possibility of da1nage or inter
fM'ence. 

192.709 Transmission lines: record-keeping. 

Each operator shall keep records covering each leak discovered, 
repair made, transmission line break, leakage survey, line patrol, and 
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 operator shall take immediate temporary measures to 
protect the public whenever-

(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 SMYSi and 

(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 192.717 (c), no operator may use a welded 
patch as a means of repair. 

192.713 Transmission lines: pel'manent field repair of imperfections 
and damage. 

Each imperfection or damage that impairs the serviceability of a 
segment of steel transmission line operating at 01' above 4Q% of SMYS 
must be repaired as follows: 

(a) If it is feasible to take the segment out of service, the imper
fection or damage must be removed by cutting out a cylindrical piece 
of pipe and replacing it with pipe of similar or greater design 
strength. 

(b) If it is not feasible to take the segment out of service, a full 
encirclement welded split sleeve of appropriate design must be applied 
over the imperfection or damage. 

(c) If the segment is not taken out of service, the operating pres
sure must be reduced to a safe level during the repair operations. 
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PSG 192.713 (d) Gouges and g~'ooves of lesse?' depth than 10% of 
the nominal wall thickness of the pipe may be ~'emoved by g~'inding 
out to a smooth contour p?'ovided the grinding does not ~'educe the 
?'e?naining wall thickness to less than the minimu?n prescribed by 
this code fM' the conditions of use. 

192.715 Transmission lines: permanent field repair of welds. 

Each weld that is unacceptable under 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 repaired in accordance with the applicable 
requirements of 192.245. 

(b) A weld may be repaired in accordance with 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 
(3) Grinding of the defective area can be limited so that at least 

l,k-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 installing 
a full encirclement welded split sleeve of appropriate design. 

192.717 Transmission lines: permanent field repair of lealm. 

Each permanent field repair of a leak must be made as follows: 
(a) 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 g'l'eater design strength. 

(b) If it is not feasible to take the segment of transmission line out 
of service, it must be repaired by installing a full encirclement 
welded split sleeve of appropriate design. 

(c) 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 p.s.i. 
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 the diameter of 
the pipe in size. 

192.719 Transmission lines: testing of repairs. 

(a) Testing of replacement pipe. (1) If a segment of transmission 
line is repaired by cutting out the damaged portion of the pipe as a 
cylinder, the replacement pipe must be tested to the pressure required 
for a new line installed in the same location. 

(2) The test required by subparagraph (1) of this paragraph may 
be made on the pipe before it is installed, but all field girth butt welds 
that are not strength tested must be tested after installation by 
nondestructive tests meeting the requirements of 192.243. 

(b) Testing of 1'epairs made by welding. Each repair made by 
welding in accordance with 192.713, 192.715, and 192.717 must be 
examined in accordance with 192.241. 
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PSG 192,720 Repair of steel pipe opel'ating below 40% of the specified 
minimum yield strength. 

If inspections at any time reveal an inju1'ious defect, gouge, g1'oove, 
dent, M' leak, immediate temp01'ary meaS1~res shall be e'ntployed to 
1Jrotect the pl'opm'ty and public if it is not feasible to make pm'ma
nent 1'epai1' at time of discovery, As soon as feasible, pm'lnanent re
pai1's shall be made using 1'ecognized methods of 1'epair, 

192,721 Distribution systems: patrolling, 

(a) The frequency of patrolling mains must be determined by the 
severity of the conditions which could cause failure or leakage, and 
the consequent hazards to public safety, 

(b) Mains in places or on structures where anticipated physical 
movement or external loading could cause failure or leakage must be 
patroled at intervals not exceeding 3 months, 

PSG 192,722 Distribution mains: 111m'kel's, 
When dist1'ibution mains a1'e located outside u1'ban al'eas, thei1' 

location shall be 11wl'ked (l'ecognizable to the public) at each fence 
line, 1'oad C1'ossing, 1'aill'oad crossing, 1-ivm', lake, stl'eam, or drain
age ditch c1'ossing and wh61'evm' it is considered necessa1'y to iden
tify the location of a pipeline to 1'educe the possibility of damage 01' 
intm'fe1'ence, . 

192.723 Distribution systems: leakage surveys and procedures. 

(a) Each operator of a distribution system shall provide for 
periodic leakage surveys in its operating and maintenance plan. 

(b) The type and scope of the leakage control program must be 
determined by the nature of the operations and the local conditions, 
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 1 year. 

(2) Leakage surveys of the distribution system outside of the 
principal business areas must be made as frequently as necessary, but 
at intervals not exceeding 5 years. 

PSG 192,723 
Evel'Y operator shall maintain a gas leak-detection p1'og1'am and 

shall maintain records of opel'ation under the p1'og1'am. The p1'og1'am 
shall consist of not less than the following: 

(a) In pl'incipal business districts (as shown by maps filed with 
the public sm'vice commission by each utility) a 1'easonable stl'eet
opening survey shall be conducted twice annually by making tests 
with combustible gas indicato1'B in stl'eet openings such as telephone 
and electric vaults and manholes, catch basins and sewel' system 
manholes, and gas system openings. 

(b) In each p1'incipal business dist1'ict a building sU1'vey shall be 
cond1wted once a yea1', The piping from the sel'vice ent1'ance to the 
meter outlet and metm'ing and l'egulating equipment shall be tested 
f01' gas leakage in those buildings that have gas sm'vice, 
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(c) A stwvey of all bttildings used for public gather'ings such as 
schoollf, churches, hospitals, and theate1's shall be conducted once each 
year. The piping f1'om the service entrance to the meter' outlet and 
mete1'ing and 1'egulating equipment shall be tested /01' gas leakage. 

(d) In 1'esidential at'eas, in addition to a survey of public build
ings the vegetation shall be checked. At least 3 bat'hole tests shall 
be made in each block; at least one street opening sh(~ll be checked 
if one exists in each block 01' at each inte1'section; and on st1'eets 
whe1'e systeJn is ope1'ating at a p1'essm'e of m01'e than 10 p.s.i.g., all 
st1'eet openings shall be checked. (See 192.723 (b) (1) above f01' 
types of street openings.) The utility may substitute f01' the bar'hole 
tests a g1'ound surface SU1'vey with a hand-operated, continuous-sam
pling inst1'ument capable of detecting combustible gas in ai1' concen
trations of 100 parts PM' million. The tttility may substitute for all 
the tests required by this section (PSG 192.723 (d)) a survey by 
mobile flame ionization 01' inf1'a1'ed gas detection units, p1'ovided that 
a method be included to check individual services. The tests requir'ed 
by this section (PSG 192.'~23 (d)) shall be made each year. 

(e) Along lines in 1'u1'al a1'eas, the vegetation shall be checked 
annually. 

(I) When a leal~ complaint is r'eceived and the odor of gas indi
cates that the1'e is a leak in 01' near' the premises, a search shall be 
car1'ied to conclusion until such leak is found. 

PSG 192.724 Furthel' leakage survey after repair of leak. 
When a leak is found and 1'elJai1'ed, a fU1,ther check shall be made 

in the vicinity of the repaired leak to detM'mine if the1'e is any other' 
SOU1'ce of mig1'ant gas in the neighb01'hood. 

192.725 Test requirements for reinstating service lines. 

(a) Except as provided in paragraph (b) of this section, each dis
connected 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 reconnecting. However, 
if provisions are made to maintain continuous service, 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. 

Each operator shall provide for abandonment or inactivation of 
facilities in its operating and maintenance plan, including the follow
ing provisions: 

(a) Each facility abandoned in place, or, except when undergoing 
maintenance, each line not subject to gas pressure, must be discon
nected from all sources and supplies of gas, purged of gas, and the 
ends sealed; however, the line need not be purged when the volume 
of gas is so small that there is no potential hazard. 

(b) If ail' is used for ,purging, the operator shall ensure that a 
combustible mixture is not present after purging. 

(c) Each abandoned vault must be filled with a suitable com
pacted material. 
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PSC 192.727 (d) Sp~cial eff01'ts sh,all be made to include services 
which have not been used f01' two yea?'s in a way that will remove 
gas f1'om the custome?'s' p1'emises. The plan shall include the follow
ing p1'ovisions: 

(1) If the facilities a1'e abandoned in place, they shall be physi
cally disconnected f?'01n the piping system. The open ends of all aban
doned facilities shall be capped, plugged, 01' otherwise effectively 
sealed. 

(2) In cases where a main is abandoned, togethe1' with the se1'vice 
lines connected to it, insofa1' as se1'vice lines a1'e conce1'ned, only the 
cust01ne?'s' 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, operating, 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 
192,'739 and 192,743, and must be operated periodically to determine 
that it opens at the correct set pressure. 

(b) Any defective or inadequate equipment found must be promptly 
repaired 01' replaced. 

(c) Each remote control shutdown device must be inspected and 
tested, at intervals not to exceed 1 year, to determine that it functions 
properly. 

192.733 Compressor stations: isolation of equipment for maintenance 
01' alterations. 

Each operator shall establish procedures for maintaining compres
sor stations, including provisions for isolating units or sections of 
pipe for purging before returning to service. 

192.735 Compressor stations: storage of combustible 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 com
pressor building. 

(b) Aboveground oil 01' gasoline storage tanks must be protected 
in accordance with National Fire Protection Association Standard 
No. 30. 

PSC 192.735 (c) All aboveg1'ound oil 01' gasoline st01'age tanks shall 
be consi1"!wted and p1'otected in acc01'dance with the aplJlicable codes 
of the depa1'tment of industry, labM' and hU1n(tn 1'elations. 

192.737 Pipe. type and bottle-type holders: plan for inspection and 
testing. 

Each operator having' a pipe-type 01' bottle-type holder shaU estab· 
lish a plan for the systematic, routine inspection and testing of these 
facHities, including' the following': 

(a) Provision must be made for detecting' external corrosion before 
the strength of the container has been impaired, 
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(b) Periodic sampling and testing of gas in storage must be made 
to determine the dew point of vapors contained in the stored gas, 
that if condensed, might cause internal corrosion 01' interfere 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 capacity. 

192.739 Pressure limiting and regulating stations: inspection and 
testing. 

Each pressure limiting station, relief device (except rUilture discs), 
and pressure regulating station and its equipment must be subjected, 
at intervals not exceeding 1 year, to inspections and tests to deter
mine that it is-

(a) In good mechanical condition; 
(b) Adequate from the standpoint of capacity and reliability of 

operation for the service in which it is employed; 
(c) Set to function at the correct pressure; and 
(d) Properly installed and protected from dirt, liquids, or oliher 

conditions that might prevent propel' operation. 

192.741 Pressure limiting and regulating stations: tele~et~ring 01' 

recording gages. ' 
(a) Each distribution system supplied by more than o'ne district 

pressure regulating station must be equipped with telemetering or 
recording pressure gages to indicate the gas pressure in the district. 

(b) On distribution systems supplied by a single district pressure 
regulating station, the operator shall determine the necessity of 
installing telemetering or recording gages in the district, taking into 
consideration the number of customers supplied, the operating pres
sures, the capacity of the installation, and other operating conditions. 

(c) If there are indications of abnormally high- or low-pressure, 
the regulator and the auxiliary equipment must be inspected and 
the necessary measures employed to correct any unsatisfactory oper
ating conditions. 

PSG 192,741 (d) Each low p1'eSSll1'e distt'ibution system must be 
equipped with telemeteTing or' 1'eCM'ding p1'eSSU1'e gage 01' gages as 
may be 1'eqnired to prolJe1'ly indicate the gas }J1'eSSU1'e in the system 
(bt all. times. At least once each yem' the pTeSSU1'e va1'iation shall be 
detM'mined tlwoughout each system. 

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 intervals not exceeding 1 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 one year, and these required capacities com
pared with the rated or experimentally determined relieving capacity 
of the device for the operating conditions under which it works. 
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(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 Service regulators and associated safety devices: inspection 
and testing. 

Company service regulators and associated safety devices on cus
tome1's' p?'emises shall be inspected and tested pe1'iodically to deter
mine whether they Me in P1'Ope1' operating condition, The above shall 
include testing of the set pressu?'e of the regulator at a specific flow 
rate, determination of the lock-up pressure, and deter?nine as to 
whethe1' the1'e Me any leaks, internal or exte1'nal, associated with 
the ?'egulat01'. The test inte1'val shall be the same as the interval 
between mete?' changes in the mete?' ?'otation p?'ogram. (See section 
PSC 184,80.) 

192.745 Valve maintenance: transmission lines. 

Each transmission line valve that might be required during any 
emergency must be inspected and partially operated, at intervals not 
exceeding 1 year. 

192.747 Valve maintenance: distribution systems. 

Each valve, the use of which may be necessary for the safe opera
tion of a distribution system, must be checked and serviced, at 
intervals not exceeding 1 year. 

PSC 192.747 
(a) Inspection shall include checking of alignment to permit use 

of a key or wrench and clea1'ing from the valve box o?· vault any 
deb?'is which would inte1'fere O?' delay the opemtion of the valve. Rec
O1'ds shall be maintained to show specific valve location and such rec
ords shall be ?nade continuously accessible to auth01'ized personnel 
for use under eme?'gency conditions. 

(b) Existing connections in the form of inline valves between low 
presstwe gas clist?'ibtttion systems and high p1'essure gas distribution 
systems shall be physically severed by Janua1'y 1, 1974. 

(c) The by-pass valves in district ?'egulato?' stations supplying gas 
to a low preSSU1'e dist?'ibution system shall be sealed, locked 01' othe1'
wise be ?'ende1'ed incapable of opM'ation, except by autho?'ized Pe1'
sonnel by Janua1'y 1, 1974. 

192.749 Vault maintenance. 

(a) Each vault housing .pressure regulating and pressure limiting 
equipment, and having a volumetric internal content of 200 cubic feet 
or more, must be inspected, at intervals not exceeding 1 year, to 
determine that it is in good physical condition and adequately 
ventilated. 

(b) If gas is found in the vault, the equipment in the vault must 
be inspected for leaks, and any leaks found must be repaired. 

(c) The ventilating equipment must also be inspected to determine 
that it is functioning properly. 

(d) Each vault covel' must be inspected to assure that it does 
not present a hazard to public safety. 
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192.751 Prevention of accidental ignition. 

Each operator shall take steps to minimize the danger of acci
dental ignition of gas in any structure 01' area where the presence 
of gas constitutes a hazard of fire. 01' 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 01' electric welding 01' cutting may not be performed on 
pipe 01' on pipe components that contain a combustible mixture of gas 
and air in the area of work. 

(c) Post warning signs, where appropriate. 

PSG 192.751 (d) Wheneve1' the accidental ignition in the open air 
of gas-ai1' mixtu1'e might be likely to cause personal inju1'y M' P1'Op
erty damage, p1'ecautions shall betaken as, f01' example: 

(1) Prohibit smoking and open [tames in the ai'ea,. and 
(2) Install a metallic bond a1'ound the location of cuts in gas pipes 

to be made by oth61' means than cutting to?'ches, and 
(3) Take precautions to prevent static electricity spa1'ks, and 
(J,) P1'ovide fi1'e extinguishe1's of app1'opriate size and type in 

accordance with the depa1'tment of indust1'y, labO?' and human 1'ela
tions' 1'equi1'ements. 

192.753 Caullmd bell and spigot joints. 

(a) Each cast iron caulked bell and spigot joint that is subject to 
pressures of 25 p.s,i.g, 01' more must be sealed with mechanical 
leak clamps. 

(b) Each cast iron caulked bell and spigot joint that is subject 
to pressures of less than 25p,s,i.g, and is exposed for any reason, 
must be sealed by a means other than caulking, 

PSG 192.753 
Existing un1'einf01'ced bell and spigot jointed cast iron pipe shall be 

operoted at low P1'eSSU1'e unless it can be p1'oved to the commission 
that they can be satisfact01'ily olJ61'ated at a higher p1'eSSU1'e, How
ever, the operating p1'ess(Ure unde1' any ci1'cU;Jnstances shall not exceed 
15 p,s.i.g. 

APPENDIX A-INCORPORATED BY REFERENCE 

1. List of organizations and addresses, 

A. American National Standards Institute (ANSI), 1430 Broad
way, New York, N, y, 10018 (formerly the United States of Amer
ican Standards Institute (USASI», All current standal'ds issued by 
USASI and ASA have been redesigned as American National Stand
ards and continued in effect, 

B, American Petroleum Institute (API), 1271 Avenue of the Amer
icas, New York, N, y, 10020 01' 300 Corrigan Towel' Building, Dal
las, Tex, 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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D. American Society for Testing and Materials (ASTM), 1916 Race 
Street, Philadelphia, Pa. 19103. 

E. Manufacturers Standardization Society of the Valve and Fit
tings Industry (MSS), 1815 North Fort Myel' Drive, Room 913, 
Arlington, Va. 22209. 

F. National Fire Protection Association (NFPA), 60 Batterymarch 
Street, Boston, Mass. 02110. 

II. Documents incorporated by reference. 

A. American Petroleum Institute: 
1. API Standard 5L "API Specification for Line Pipe" (1967, 1970 

editions) . 
2. API Standard 5LS "API Specification for Spiral-Weld Line Pipe" 

(1967, 1970 editions). 
3. API Standard 5LX "API Specification for High-Test Line Pipe" 

(1967, 1970 editions). 
4. API Recommended Practice 5LI entitled "API Recommended 

Practice for Railroad Transportation of Line Pipe" (1967 edition). 
5. API Standard 5A "API Specification for Casing, Tubing, and 

Drill Pipe" (1968 edition). 
6. API Standard 6A "Specification for Wellhead Equipment" (1968 

edition) . 
7. API Standard 6D "Specification for Pipeline Valves" (1968 edi

tion) . 
8. API Standard 1104 "Standard for Welding Pipe Line and Re

lated Facilities" (1968 edition). 

B. The American Society for Testing and Materials: 
1. ASTM Specification A53 "Standard Specification for Welded and 

Seamless Steel Pipe" (A53-65, A53-68). 
2. ASTM Specification A72 "Standard Specification for Welded 

Wrought-Iron Pipe" (A72-64T, A72-68). . 
3. ASTM Specification Al06 "Standard Specification for Seamless 

Carbon Steel Pipe for High-Temperature Service" (Al06-66, Al06-
68) . 

4. ASTM Specification A134 "Standard Specification for Electric
Fusion (ARC)-Welded Steel Plate Pipe, Sizes 16 in. and over" (A134-
64, A134-68). 

5. ASTM Specification A135 "Standard Specification for Electric
Resistance-Welded Steel Pipe" (A135-63T, A135-68). 

6. ASTM Specification A139 "Standard Specification for Electric
Fusion (ARC)-Welded Steel Pipe (Sizes 4 in. and over)" (A139-64, 
A139-68). 

7. ASTM Specification A155 "Standard Specification for Electric
Fusion-Welded Steel Pipe for High-Pressure Service" (A155-65, 
A155-68). 

8. ASTM Specification A211 "Standard Specification for Spiral 
Welded Steel 01' Iron Pipe" (A211-63, A211-68). 

9. ASTM Specification A333 "Standard Specification for Seamless 
and Welded Steel Pipe for Low-Temperature Service" (A333-64, 
A333-67) . 

10. ASTM Specification A377 "Standard Specification for Cast Iron 
and Ductile Iron Pressure Pipe" (A377-66). 
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11. ASTM Specification A381 "Standard Specification for Metal
Arc-Welded Steel Pipe for High-Pressure Transmission Service" 
(A381-66, A381-68). 

12. ASTM Specification A539 "Standard Specification for Electric
Resistance Welded Coiled Steel Tubing for Gas and Fuel Oil Lines" 
(A539-65). 

13. ASTM Specification B42 "Standard Specification for Seamless 
Copper Pipe, Standard Sizes" (B42-62, B42-66). 

14. ASTM Specification B68 "Standard Specification for Seamless 
Copper Tube Bright Annealed" (B68-65, B68-68). 

15. ASTM Specification B75 "Standard Specification for Seamless 
Copper Tube" (B75-65, B75-68). 

16. ASTM Specification B88 "Standard Specification for Seamless 
Copper Water Tube" (B88-66). 

17. ASTM Specification B251 "Standard Specification for General 
Requirements for Wrought Seamless Copper and Copper-Alloy Tube" 
(B251-66, B251-68). 

18. ASTM Specification D2513 "Standard Specification for Ther
moplastic Gas Pressure Pipe, Tubing and Fittings" (D2513-66T, 
D2513-68) . 

19. ASTM Specification D2517 "Standard Specification for Rein
forced Thermosetting Plastic Gas Pressure Piping and Fittings" 
(D2517-66T, D2517-67). 

20. ASTM Specification A372 "Standard Specification for Carbon 
and Alloy Steel Forgings for Pressure Vessel Shells" (A372-67). 

C. The American National Standards Institute, Inc.: 
1. ANSI A21.1 "Thickness Design of Cast-Iron Pipe" (A21.1-1967). 
2. ANSI A21.3 "Specifications for Cast Iron Pit Cast Pipe for Gas" 

(A21.3-1953) . 
3. ANSI A21.7 "Cast-Iron Pipe Centrifugally Cast in Metal Molds 

for Gas" (A21.7-1962). 
4. ANSI A21.9 is titled "Cast-Iron Pipe Centrifugally Cast in 

Sand-Lined Molds for Gas" (A21.9-1962). 
5. ANSI A21.11 "Rubber Gasket Joints for Cast-Iron Pressure Pipe 

and Fittings" (A21.11-1964). 
6. ANSI 21.50 "Thickness Design of Ductile-Iron Pipe" (A21.50-

1965) . 
6a. ANSI A21.52 "Ductile-Iron Pipe, Centrifugally Cast, in Metal 

Molds 01' Sand-Lined Molds for Gas" (A21.52-1965). 
7. ANSI B16.1 "Cast Iron Pipe Flanges and Flanged Fittings" 

(B16.1-1967) . 
8. ANSI B16.5 "Steel Pipe Flanges and Flanged Fittings (B16.5-

1968) . 
9. ANSI B16.24 "Bronze Flanges and Flanged Fittings" (B16.24-

1962) . 
10. ANSI B36.10 "Wrought-Steel and Wrought-Iron Pipe" (B36.10-

1959) . 
11. ANSI C1 "National Electrical Code, 1968" (Cl-1968). 

D. The American Society of Mechanical Engineers: 
1. AS ME Boiler and Pressure Vessel Code, section VIII is titled 

"Pressure Vessels, Division 1" (1968 edition). 
2. AS ME Boiler and Pl'essure Vessel Code, section IX is titled 

"Welding Qualifications" (1968 edition). 
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E. Manufacturer's Standardization Society of the Valve and Fit
tings Industry: 

1. MSS SP-25 "Standard Marking System for Valves, Fittings, 
Flanges and Union" (1964 edition). 

2. MSS SP-44 "Steel Pipe Line Flanges" (1955 edition). 
3. MSS SP-52 "Cast Iron Pipe Line Valves" (1957 edition). 

F. National Fire Protection Association: 
1. NFP A Standard 30 "Flammable and Combustible Liquids Code" 

(1969 edition). 
2. NFPA Standard 58 "Storage and Handling, Liquefied Petroleum 

Gases" (1969 edition). 
3. NFP A Standard 59 "LP Gases at Utility Gas Plants" (1968 edi

tion) . 

APPENDIX B-QUALIFICATION OF PIPE 

1. Listed Pipe Specifications. Numbers in parentheses indicate appli-
cable editions. 

API 5L-Steel and iron pipe (1967,1970). 
API 5LS-Steel pipe (1967,1970). 
API 5LX-Steel pipe (1967,1970). 
ASTM A53-Steel pipe (1965,1968). 
ASTM A106-Steel pipe (1966, 1968). 
ASTM A134-Steel pipe (1964, 1968). 
ASTM A135-Steel pipe (1963T, 1968). 
ASTM A139-Steel pipe (1964,1968). 
ASTM A155-Steel pipe (1965,1968). 
ASTM A211-Steel and iron pipe (1963,1968). 
ASTM A333-Steel pipe (1964, 1967). 
ASTM A377-Cast iron pipe (1966). 
ASTM A381-Steel pipe (1966,1968). 
ASTM A539-Steel tubing (1965). 
ANSI A21.3-Cast iron pipe (1953). 
ANSI A21.7-Cast iron pipe (1962). 
ANSI A21.9-Cast iron pipe (1962). 
ANSI A21.52-Ductile iron pipe (1965). 
ASTM A72-Wrought iron pipe (1964T, 1968). 
ASTM B42-Copper pipe (1962, 1966). 
ASTM B68-Copper tubing (1965, 1968). 
ASTM B75-Copper tubing (1965,1968). 
ASTM B88-Copper tubing (1966). 
ASTM B251-Copper pipe and tubing (1966, 1968). 
ASTM D2513-Thermosplastic ,pipe and tubing (1966T, 1968). 
ASTM D2517-Thermosetting plastic pipe and tubing (1966T, 

1967) . 

II. Steel pipe of unknown 01' unlisted specification. 
A. Bending P1'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 open
ing the longitudinal weld. 

For pipe more than 2 inches in diameter, the pipe must meet the 
requirements of the flattening test set forth in ASTM A53, except 
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that the number of tests must be at least equal to the minimum re
quired 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. The weld must be 
made under the most severe conditions under 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 diameter, at least 
one test weld must be made for each 100 lengths of pipe. On pipe 
4 inches 01' 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, weldabiIity may be established 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 for testing 
a girth weld. 

C. Inspection. The pipe must be clean enough to permit adequate 
inspection. It must be visually inspected to ensure that it is reason
ably round and straight and there are no defects which might im
pair the strength or tightness of the pipe. 

D. Tensile Properties. If the tensile properties of the pipe are not 
known, the minimum yield strength may be taken as 24,000 p.s.i.g. 
or less, 01' the tensile properties may be established by performing 
tensile tests as set forth in API Standard 5LX. All test specimens 
shall be selected at random and the following number of tests must 
be performed: 

Number of Tensile Tests-All Sizes 

10 lengths 01' less-1 set of tests for each length. 
11 to 100 lengths-1 set of tests for each 5 lengths, but not less than 

10 tests. 
Over 100 lengths-1 set of tests for each 10 lengths, 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 192.55 
(c). 

APPENDIX C-QUALIFICATION FOR WELDERS OF 
LOW STRESS LEVEL PIPE 

1. Basic test. The test is made on pipe 12 inches or less in diam
eter. 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 
foul' coupons and subjected to a root bend test. If, as a result of this 
test, two or more of the four coupons develop a crack in the weld 
material, or between the weld material and base metal, that is more 
than 1A;-inch long in any direction, the weld is unacceptable. Cracks 
that occur on the cornel' of the specimen during testing are not con
sidered. 

II. Additional tests for welden of service line connections to mains. 
A service line connection fitting is welded to a pipe section with the 
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same diameter as a typical main. The weld is made in the same posi
tion as it is made in the field. The weld is unacceptable if it shows 
a serious undercutting or if it has I' oIled edges. The weld is tested 
by attempting to break the fitting off the run pipe. The weld is un
acceptable if it breaks and shows incomplete fusion, overlap, 01' poor 
penetration at the junction of the fittings and run pipe. 

III. P81'iodia tests f01' welde1's of small serviae lines. Two samples 
of the welder's work each about 8 inches long with the weld located 
approximately in the center, are cut from steel service line and 
tested as follows: . 

(1) One sample is centered in a guided bend testing machine and 
bent to the contour of the die for a distance of 2 inches on each side 
of the weld. If the sample shows 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 01' 

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 paragraph. 

APPENDIX D-CRITERIA FOR CATHODIC PROTECTION AND 
DETERMINATION OF MEASUREMENTS 

1. C1'iteria f01' aathodia p1·oteation-A. Steel, cast i1'on, and duatile 
i1'on st1'uatu1'es. 

(1) A negative (cathodic) voltage of at least 0.85 volt, with ref
erence to a saturated copper-copper sulfate half cell. Determination 
of this voltage must be made with the protective current applied, and 
in accordance with sections II and IV of this appendix. 

(2) A negative (cathodic) voltage shift of at least 300 millivolts. 
Determination of this voltage shift must be made with the protec
tive current applied, and in accordance with sections II and IV of 
this appendix. This criterion of voltage shift applies to structures 
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 determined 
in accordance with sections III 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 st1'uatures. (1) Except as provided in subparagraph 
(3) and (4) of this paragraph, a minimum negative (cathodic) volt
age shift of 150 millivolts, produced by the application of protective 
current. The voltage shift must be determined in accordance with 
sections II and IV of this appendix. 

(2) Except as provided in subparagraphs (3) and (4) of this par
agraph, 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 appendix. 
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(3) Notwithstanding the alternative minimum criteria in subpar
agraphs (1) and (2) of this paragraph, aluminum, if cathodically 
protected at voltages in excess of 1.20 volts as measured with refer
ence 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 par
ticular 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 01' testing 
must be made before applying cathodic protection to stop pitting 
attack on aluminum structures in environments with a natural pH 
in excess of 8. 

C. Coppm' st1'uctures. 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 appendix. 

D. Metals of different anodic 1Jotentials. 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 are involved that could be 
damaged by high alkalinity covered by subparagraphs (3) and (4) 
of paragraph B of this section, they must be electrically isolated with 
insulating flanges, or the equivalent. 

~ II. Interp?'etation of voltage meaSU1·ement. Voltage (IR) drops other: 
than those across the structure-electrolyte boundary must be consid
ered for valid interpretation of the voltage measurement in para
graph A (1) and (2) and paragraph B (1) of section I of this 
appendix. 

III. Determination of pola1'ization voltage shift. The polarization 
voltage shift must be determined by interrupting the protective cur
rent and measuring the polarization decay. When the current 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 section I of this appendix. 

IV. Refe1'ence h(~lf cells. A. Except as provided in paragraphs B 
and C of tllis section, negative (cathodic) voltage must be measured 
between the structure surface and a saturated copper-copper sulfate 
half cell contacting the electrolyte. 

B. Other standard reference half cells may be substituted for the 
saturated copper-copper sulfate half cell. Two commonly used ref
erence half cells are listed below 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 addition to the standard reference half cells, an alternate 

metallic material or structure may be used in place of the saturated 
copper-copper sulfate half cell if its potential stability is assured 
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and if its voltage equivalent referred to a saturated copper-copper 
sulfate half cell is established. 

Note. Copie,s of the publications referred to are available for inspec
tion at the office of the public service commission. the secretary of 
state and the revisor of statutes or may be procured for personal use 
from the addresses listed in 192.753. 
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