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PUBLIC SERVICE COMMISSION 

Subpart I-Requirements for Corrosion Control 

192,451 Scope. 

301 

This subpart prescribes minimum requirements for the protection 
of metallic pipelines from external, 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 
qualified 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
tion, 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, or expe­
rience in the area of application, including, as a minimum, soil resis­
tivity measurements and tests for corrosion accelerating bacteria, 
that a corrosive environment 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 1·esistivity measurements 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; 
01' 

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

(cl) Notwithstanding the provisions of paragraph (b) or (c) of 
this section, if a pipeline is externally coated, it must be cathodically 
protected in accordance with paragraph (a) (2) of this section. 
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(e) Aluminum may not be installed in a buried or submerged pipe• 
line if that aluminum is exposed to an environment with a natural 
pH in excess of 8, unless tests or experie1ice 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 current requirements. 

(b) Except for cast iron or ductile iron, each of the following 
buried or submerged pipelines installed before Aug·ust 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 or ineffectively coated transmission lines. 
(2) Bare or coated pipes at compressor, regulator, and measur­

ing stations. 
(3) Bare or 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 provisions of 192,457 (b) 
(regarding active cor1·osion), effectively cocited steel clistribution pipe­
lines niust, not late1· than August 1·, 1975, be ccithodically protected 
along the entire area that is effectively coated in acconlance with 
this subpa1•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, or if the coating is 
deteriorated. If external corrosion is found, remedial action must 
be taken to the extent required by 192.483 and the applicable para­
graphs of 192.485, 192.487, or 192.489. 

192.461 External corrosion control: protective coating. 

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

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

resist underfilm migration of moisture; 
(3) Be ·sufficiently ductile to resist cracking; 
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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 SMYS for a period of not less than 8 hours, the 
maximum allowable operating pressure must be confirmed or reduced 
so that the corresponding hoop stress will not exceed 72% of SMYS 
of the pipe in Class 2 locations, 60% of SMYS in Class 3 locations, 
or 50% of SMYS in Class 4 locations. 

(b) If the segment involved has not been previousJy 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) or (b) of this section, it must be 
tested in accordance with the applicable requirements of Subpart J 
of this part, and its maximum allowable operating pressure must then 
be established so as to be equal to or less than the following: 

(1) The maximum allowable operating pressure 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 or 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, or 50% of the SMYS in Class 4 locations. 

(d) Confirmation or revision of the maximum allowable operating 
pressure of a segment of pipeline in accordance with this section does 
not preclude the application of 192.553 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 or 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 or revision due to changes in class location that 
occur on or after July 1, 1973, must be completed within 18 months 
of the change in class location. 

192.613 Continuing· surveillance. 

(a) Each operator shal,l 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 program to recondition or phase out the segment involved, or, if 
the segment cannot be reconditioned or phased out, reduce the maxi­
mum allowable operating pressure in accordance with 192.619 (a) 
and (b). 

PSC 192.613 (c) When street is paved or repaved. Whenever a road 
() 01· street is paved· or repavecl with permanent pavement, the operato'J' 

i MA uh ll: 
' "" (J 1 (1) Check f01· leaks along all mains and services in the streets and 

fU\ 1 abutting property. This check shall be conducted by testing with a 
" 

1 
;· combustible gas inclicator afr samples tciken from holes vlaced nea1· 

1 , 1 the vipes. 
· ,•}Li----(2) Determine condition of pipe and ioints by sa1nple visual exami­

nation. 
(tJ) Place clamps on, reconstruct, 01· repafr ioints if they are likely 

to dry out or are leaking. 
( 4) Rev lace pipe if existing pipe is corroded to such an extent that 

it is likely to require 1·eplace1nent before the st1·eet is again resu1·faced. 

PSC 192.613 ( d) Unde1·ground vipes. Wheneve1· unde1·ground vipes 
are exposecl in order to repair leaks, the utility shall record on the 
rnpai1· orcle1· the nature of the leak and possible cause f1·01n 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 ,liaison 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• 
priate officials. 

192.617 Investigation 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 faiJure 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 pressure 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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(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 mea-sured 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 or 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. Copper structures. 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 potentials. A negative (cathodic) 
voltage, measured in accordance with section IV of this appendix, 
equal to that required for the most anodic metal in the system must 
be maintained. If amphoteric structures 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. Interpretation of voltage 1neasurement. 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. Dete1mination of polarization 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. Reference half cells. A. Except as provided in paragraphs B 
and C of this 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 KC1 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, 
~~: Copies of the publications referred to are available for inspec­

tiorr- at the office of the public service commission, the secretary of 
state and the revi1sor of statutes or may be procured for personal use 
from the addresses listed in 192.753. 

History: Cr. Register, May, 1972, No. 197, eff. 6-1-72; er. 192.12, 192.379, 
appendix A-II F 4; am. 192.201 (a), 192.625 (g) (1), 192.717 (b), 192.727, 
Register, February, 1973, No. 206, eff, 3-1-73. 
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