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FOREWORD

Established in 1880, The American Society of Mechanical Engineers (ASME) is a professional not-for-
profit organization with more than 135,000 members and volunteers promoting the art, science and practice
of mechanical and multidisciplinary engineering and allied sciences. ASME develops codes and standards
that enhance public safety, and provides lifelong learning and technical exchange opportunities benefiting
the engineering and technology community. Visit www.asme.org for more information.

ASME Standards Technology, LLC (ASME ST-LLC) is a not-for-profit Limited Liability Company, with

AS
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F as the sole member, formed in 2004 o carty out work related to emerging and advanced techno|
ASME ST-LLC mission includes meeting the needs of industry and government by providing
ards-related products and services, which advance the application of emerging-and 1

cominercialized science and technology and providing the research and technology developmment need
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lish and maintain the technical relevance of codes and standards. Visit www.stllc.dsme.org for
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ritten inquiries will be considered. They shall include the name and mailing address of the inq
¢ mailed to the following address:
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1

INTRODUCTION

This compendium describes each ASME standard referenced in 49 of the Code of Federal Regulations
(CFR) Part 192, 49 CFR Part 193, and 49 CFR Part 195. For each 49 CFR Part the referenced ASME
standard will be identified and, in the case of ASME B31.8S and certain other ASME standards, the relevant
text will be included in this compendium.

It is intended that the reader of this compendium document will be initially reviewing the federal pipeline
safety regulations and then reviewing the referenced ASME standard. This compendium document has

been|

Structured to Tacilitate this usage pattern.

Part
CFR
195,

n for

ASME pressure technology codes and standards are used in numerous applications across various.andufstrial
sectqrs. This compendium is intended to aggregate those pressure-related requirementsyapplicable to
United States federal pipeline safety regulations where ASME standards are referencedsi-¢., 49 CFR
192, [“Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety-Standards;” 49
Part [ 193, “Liquefied Natural Gas Facilities: Federal Safety Standards;” and 49 CFR Part
“Trapsportation of Hazardous Liquids by Pipeline.”
This|compendium is not intended to be a complete standard covering all aspects of piping safety, incliding
design, fabrication, installation, inspection and maintenance and should not be considered a substitutid
the application of sound engineering judgment. Readers are encouraged to refer to the current versipn of
the applicable ASME standard.
Refefences for ASME Standards and Codes within this compendium use the versions listed in Figure
Figure 1-1: Summary of Referenced Standards
Designator Title Year|
ASME B16.1 | Gray Iron Pipe Flanges and Flanged Fittings: (Classes 25, 125, and 2010
250)
ASME B16.5 | Pipe Flanges and Flanged Fittings 2013
ASME B16.9 | Factory-Made Wrought Buttwelding Fittings 2012
ASME B31G | Manual for Betermining the Remaining Strength of Corroded 2012
Pipelines:
ASME B31.4 | Pipeline Transportation Systems for Liquids and Slurries 2012
IASME B31.8 | Gag Transmission and Distribution Piping Systems 2012

4

ASME B31.8S | Supplement to B31.8 on Managing System Integrity of Gas Pipelines. 2012

ASME BPVC A Boiler & Pressure Vessel Code, Section I, Rules for Construction of 2013
Power Boilers

ASME BRV'C | Boiler & Pressure Vessel Code, Section VIII, Division 1, Rules for 2013
Construction of Pressure Vessels

ASME BPVC | Boiler & Pressure Vessel Code, Section VIII, Division 2, Alternative | 2013]

Rules, Rules for Construction of Pressure Vessels

ASME BPVC | Boiler & Pressure Vessel Code, Section IX, Welding, Brazing, and 2013

Fusing Qualifications
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2 49 CFR 192 — TRANSPORATION OF NATURAL AND OTHER GAS
PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS

21 Design of Pipeline Components

2.1.1 CFR Reference: 192.147 Flanges and Flange Accessories

2.1.1.1 CFR Language: 192.147(a)

BY

Each Tlange or iflange accessory (other than cast iron) must meet the mimmum requiremen
ASME/ANSI B16.5, MSS SP-44, or the equivalent.

2.1.12 ASME Standard Reference

The CFR references ASME B16.5 “Pipe Flanges and Flanged Fittings: NPS %2 through NPS 24 Metric
Stanglard”, in its entirety.

2.1.1{3 CFR Language: 192.147(¢c)

EacH flange on a flanged joint in cast iron pipe must conform in dimensions, drilling, face and gasket d
to ABME/ANSI B16.1 and be cast integrally with the pipe, valve, or fitting.

2.1.1.4 ASME Standard Reference

The CFR references ASME B16.1 “Gray Iron Pipe Flangestand Flanged Fittings: (Classes 25, 125
250)| in its entirety.

2.1.2 CFR Reference: 192.153 Components Fabricated by Welding

2.1.2.1 CFR Language: 192.153(a)
(@)

xcept for branch connections and assemblies of standard pipe and fittings joined by circumfers
elds, the design pressure of each” component fabricated by welding, whose strength cann
etermined, must be established, in accordance with paragraph UG-101 of Section VIII, Division

the ASME Boiler and PressureiVessel Code.
2.1.2.2 ASME Standard Reference
The [CFR references ASME Boiler & Pressure Vessel Code, Section VIII, Division I, “Rule

Congtruction of PressureVessels”, paragraph UG-101.

2.1.2.3 CFR Language: 192.153(b)
(b)

ach prefabricated unit that uses plate and longitudinal seams must be designed, constructed, and {|
ih ageordance with Section I, Section VIII, Division 1, or Section VIII, Division 2 of the ASME B

Inch

Psign

and

ential
t be
1, of

5 for

ested
oiler

nd>Pressure Vessel Code, except for the following:

(/) Regularly manutactured buttwelding Tittings.
(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 or 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.
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2.1.2.4 ASME Standard Reference

The CFR references ASME Boiler & Pressure Vessel Code, Section VIII, Division I, “Rules for
Construction of Pressure Vessels” in its entirety and ASME Boiler & Pressure Vessel Code, Section VIII,
Division 2, “Alternative Rules, Rules for Construction of Pressure Vessels” in its entirety.

2.1.2.5 CFR Language: 192.153(d)
(d) Except for flat closures designed in accordance with Section VIII of the ASME Boiler and Pressure

2.1.2.6 ASME Standard Reference

The

Condtruction of Pressure Vessels” in its entirety and ASME Boiler & Pressure Vessel{Code, Section
Divigion 2, “Alternative Rules, Rules for Construction of Pressure Vessels” in its entirety.

21

2.1.3.1 CFR Language: 192.165(b)(3)

()

2.1.3.2 ASME Standard Reference

The

Congtruction of Pressure Vessels” in its entiretytand ASME Boiler & Pressure Vessel Code, Section
Divigion 2, “Alternative Rules, Rules for Construction of Pressure Vessels” in its entirety.

2.2

2.2,

2.2.
(@)

2.2.
The

.3 CFR Reference: 192.165 Compressor Stations: Liquid Remoyal

C A v 4 are—ve O
Welders, Brazers, and Welding and Brazing Operators” in its entirety.

Code, flat closures and fish tails may not be used on pipe that either operates at 100 psi (689 kPa)

oage,

@r more, or is more than 3 inches (76 millimeters) nominal diameter.

CFR references ASME Boiler & Pressure Vessel Code, Section VIII, Division’ I, “Rule

Fach liquid separator used to remove entrained liquids at a compressor station must:
3) Be manufactured in accordance with Section VIII of the ASME Boiler and Pressure Vessel (
except that liquid separators constructed of pipe and fittings without internal welding mu|
fabricated with a design factor of 0.4, or less.

CFR references ASME Boiler & Pressure\Vessel Code, Section VIII, Division I, “Rule

Welding of Steel in Pipelines

1 CFR Reference: 192.227 Qualification of Welders

.1 CFR Language: -192.227(a)

Except as providediin paragraph (b) of this section, each welder must be qualified in accordance
bection 6 of APIN104 (incorporated by reference, see 192.7) or Section IX of the ASME Boile
Pressure Vessel Code (incorporated by reference, see 192.7). However, a welder qualified und
darlier edifion than listed in 192.7 of this part may weld but may not requalify under that earlier ed

.2 ASME Standard Reference

5 for
VIII,

ode,
S5t be

5 for
VIIL,

with
- and
er an
tion.

edures,
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2.3

2.31

2.3.1.1 CFR Language: 192.279

Joining of Materials Other Than by Welding

CFR Reference: 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 Schedule 40 or heavier wall pipe listed

in Table Clof ASME/ANSI B16.5.

2.3.1|.2 ASME Standard Language

The CFR references ASME B16.5 “Pipe Flanges and Flanged Fittings: NPS % through NPS 24 MetricfInch
Stanglard”. For user convenience, Table C1 of ASME B16.5 has been included as Figure 2-1)
Figure 2-1: Flange Bolting Dimensional Recommendations (B16.5 —Table C1)
Product Carbon Steel [Note (1)] Alloy Steel
Stud bolts ASME B18.2.1 ASME.B18.2.1
Boltk smaller than 27 in. ASME B18.2.1, square or heavy ASME B18.2.1, heavy hex head
hex head
Bolts equal to or larger than 7 in. ASME B18.2.1, square or heavy ASME B18.2.1, heavy hex head
hex head
Nutg smaller than 5 in. ASME B18.2.2, heavy hex ASME B18.2.2, heavy hex
Nutg equal to or larger than 27 in. ASME B18.2.2, hex or heawy*hex ASME B18.2.2, heavy hex
External threads ASME B1.1, Cl. 2A coarse’series ASME B1.1, Cl. 2A coarse series up through 1
in.; eight thread series or larger bolts
Intefnal threads ASME B1.1, Cls2Bicoarse series ASME B1.1, Cl. 2B coarse series up through 1
in.; eight thread series for larger bolts
NOTE:
(1) When B18.2.1 bolting is used, it should be threaded as close to the head as applicable to continuous and double-end stud|bolts.
2.4 | Requirements for.Corrosion Control
2.4.1 CFR Reference: 192.485 Remedial Measures: Transmission Lines
2.4.1.1 CFR Language: 192.485(c)
Undgr paragraphs.(a) and (b) of this section, the strength of pipe based on actual remaining wall thickness
may [be determined by the procedure in ASME/ANSI B31G or the procedure in AGA Pipeline Res¢arch
ittee-Project PR 3-805 (with RSTRENG disk). Both procedures apply to corroded regions that do

e

not genetrate the pipe wall, subject to the limitations prescribed in the procedures.

2.4.1.2 ASME Standard Reference

The CFR references ASME B31G “Manual for Determining the Remaining Strength of Corroded
Pipelines” in its entirety.
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2.5

2.5.

Operations

1 CFR Reference: 192.619 What is the Maximum Allowable Operating Pressure for

Steel or Plastic Pipelines?

2.5.1.1 CFR Language: 192.619(a)(1)(i)

(a) No person may operate a segment of steel or plastic pipeline at a pressure that exceeds a maximum
allowable operating pressure determined under paragraph (c) or (d) of this section, or the lowest of the

2.5.1.2 ASME Standard Language

The

user ponvenience, Appendix N of B31.8 has been included below.

2.5.1.2.1 Recommended Practice for Hydrostatic Testing of Pipelines in Place (B31.

2.5.1.2.1.1 Introduction (B31.8 - N-1)

The

hydrpstatic testing of in-place pipelines. ItAs intended to provide basic guidelines only. The portio

this

minimum Yyield strength is reached, are only used when such determination is needed.

2.5.1(2.1.2 Planning (B31.8.-/N-2)

(©)

()

fiottowimg:

/) The design pressure of the weakest element in the segment, determined in accordance
subparts C and D of this part. However, for steel pipe in pipeline being converted under 1
or uprated under subpart K of this part, if any variable necessary to determine the design pre
under the design formula (192.105) is unknown, one of the following pressur€+S to be us
design pressure:

of ASME B31.8 (incorporated by reference, se 192.7), reduced by \th¢ appropriate fact
paragraph (a)(2)(ii) of this section; or

CFR references ASME B31.8 “Gas Transmission and Distribution Piping Systems”, Appendix N

Nonmandatory Appendix N)

purpose of the recommended practice is to-¢ite some of the important steps that should be tak

recommended practice, which coversithe determination of the pressure at which the pipe speq

All pressure tests shall bejconducted with due regard for the safety of people and property. Whe
est pressure is aboye\400 psig (2,760 kPa), appropriate precautions shall be taken to keep peopl
ngaged in the testing operations out of the testing area while conducting the hydrostatic test.
election of Test-Sections and Test Sites. The pipeline may need to be divided into sections for tg

oint @f the isolated area, must be known to maintain the specified pressure at the maximum an|

with
D2.14
Ksure
bd as

(i) Eighty percent of the first test pressure that produces yield under Seetion N5 of Appendix N

or in

For

En in
ns of
ified

n the
c not

sting
mum

pst pressures due to hydrostatic head differential. The elevation at the test site, the high point andl low

d the

!
q
N
tp isolate argas)with different test pressure requirements, or to obtain desired maximum and mini
t
!
1

hinimum elevations.

Water Source and Water Disposal A water source as well as location(s) for water disposal _should be

selected well in advance of the testing. Federal, state, and local regulations should be checked to ensure
compliance with respect to usage and/or disposal of the water. In disposing of the water after testing,
care should be taken to prevent damage to crops and excessive erosion or contamination of streams,

rivers, or other waterbodies including groundwater.
Ambient Conditions - Hydrostatic testing in low temperature conditions may require
(1) heating of test medium.


https://asmenormdoc.com/api2/?name=ASME PTB-9 2014.pdf

PTB-9-2014: ASME Pipeline Standards Compendium

(2) the addition of freeze point depressants. Caution should be exercised in the handling of freeze point
depressants during tests. Disposal of freeze point depressants must be carefully planned and
executed.

2.5.1.2.1.3  Filling (B31.8 - N-3)

Filling is normally done with a high-volume centrifugal pump or pumps. Filling should be continuous and
be done behind one or more squeegees or spheres to minimize the amount of air in the line. The progress
of filling should be monitored by metering the water pump into the pipeline and calculating the volume of

line fited—tfmrecessary; = periodof temperature stabitizatiom between the ground-and-fitt-water strould be
provided.

2.5.1.2.1.4 Testing (B31.8 - N-4)

(a) Pressure Pump - Normally, a positive displacement reciprocating pump is used for_pressurizing the
pipeline during test. The flow capacity of the pump should be adequate to ptovide a reasopable
fressurizing rate. The pressure rating of the pump must be higher than the afticipated maximum test
Aressure.
(b) Test Heads, Piping, and Valves - The design pressure of the test heads and;piping and the rated prefsure
of hoses and valves in the test manifold shall be no less than the anticipated test pressure. All equipment
ghould be inspected prior to the test to determine that it is in satisfactory condition.

Pressurization - Following is a sequence for pressurization.

/) Raise the pressure in the section to no more than 80% of anticipated test pressure and hold [for a
time period to determine that no major leaks exist.
?) During this time period, monitor the pressure and check the test section for leakage. Repaif any
major leaks that are found.
3) After the hold time period, pressurize at a uniform rate to the test pressure. Monitor for deviation
from a straight line by use of pressure-volumie plots (logs or automatic plotter).
/) When the test pressure is reached and stabilized from pressuring operations, a hold period| may
commence. During this period, testimedium may be added as required to maintain the minimum
test pressure.

2.5.1.2.1.5 Determination of Pressure Required to Produce Yielding (B31.8 - N-5)

(a) Pressure-Volume Plot Methods - If monitoring deviation from a straight line with graphical plofs, an
ccurate plot of pressure-versus the volume of water pumped into the line may be made either by |hand
r automatic plotter. (To’make a hand plot, the pump strokes are counted to determine volum¢ and
lotted against presSsure readings. The plot should be started at a pressure low enough to estgblish
ccurately the straight-line portion of the pressure-volume plot. The points should be plotted frequently
nough so thatdeviation from the straight-line portion can be detected readily. The deviation from the
raight lineis the start of the nonlinear portion of the pressure-volume plot and indicates that the elastic
limit ofiséme of the pipe within the section has been reached.
(b) Yield-for unidentified or used pipe [as limited by ASME B31.8 para. 841.1.4(a) and allowed under
aras. 811.1(f) and 817.1.3(h)] is determined by using the pressure at the highest elevation within p test
section, at which the number of pump strokes (measured volume) per increment of pressure rise
becomes twice the number of pump strokes (measured volume) per increment of pressure rise that was
required during the straight-line part of the pressure-volume plot before any deviation occurs.
(c) For control of maximum test pressure when hoop stress levels exceed 100% SMY'S within a test section,
one of the following measures may be used:
(1) The pressure at which the number of pump strokes (measured volume) per increment of pressure
rise becomes twice the number of pump strokes (measured volume) per increment of pressure rise
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)

that was required during the straight-line part of the pressure-volume plot before any deviation

occurs.

The pressure shall not exceed the pressure occurring when the number of pump strokes (measured

volume) taken after deviation from the straight-line part of the pressure-volume plot, times the

volume per stroke, is equal to 0.002 times the test section fill volume at atmospheric pressure.

This

represents the average behavior of the test section. Individual pipe lengths may experience greater

or smaller expansion based on their respective mechanical properties.

2.5.1.2.1.6 Leak Testing (B31.8 - N-6)

If, dyring the hold period, leakage is indicated, the pressure may be reduced while locating the leak:

the |

2.5.1
The

pak is repaired, a new hold period must be started at full test pressure.

.2.1.7 Records (B31.8 - N-7)

pperating company shall maintain in its file for the useful life of each pipelifi¢ and main, re

showing the following:
(a) test medium

(b) t

st pressure

(c) test duration
(d) test date
(e) pressure recording chart and pressure log

D 1
@ 1
(h) ¢
@
() 9
(k) 1
D 1
(m) ¢
(n) d

The
met.

Note
each

2.6

2.6.1

ressure versus volume plot (if applicable)

ressure at high and low elevations

levation at point test pressure measured

erson(s) conducting test, operator, and testing contragtor, if utilized
nvironmental factors (ambient temperature, raining, snowing, windy, etc.)
hanufacturer (pipe, valves, etc.)

ipe specifications (SMYS, diameter, wall. thickness, etc.)

lear identification of what is included infeach test section

escription of any leaks or failures and\their disposition

hbove records shall be reviewed'to ensure that the requirements of this Code [ASME B31.8] have

: Many sections of ASME B31.8S are incorporated by reference, but not all. For user conveni

CFR reference text-will be included as well as the complete text of the Code corresponding refer
Gas Transmission Pipeline Integrity Management

CFR’Reference: 192.903 What Definitions Apply to this Subpart?

2.6.

.1_CFR Language: 192.903(c)

A fter

bords

been

Erce,
ence.

(c) A Tacility occupied by persons who are coniined, are of impaired mobility, or would be difficult to

evacuate.

retirement facilities or assisted-living facilities.

Potential impact circle is a circle of radius equal to the potential impact radius (PIR).

Examples include but are not limited to hospitals, prisons, schools, day-care facilities,

Potential impact radius (PIR) means the radius of a circle within which the potential failure of a pipeline
could have significant impact on people or property. PIR is determined by the formula R = 0.69*
(square root of (p*d2)), where ‘r’ is the radius of a circular area in feet surrounding the point of failure,
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‘p’ is the maximum allowable operating pressure (MAOP) in the pipeline segment in pounds per square
inch and ‘d’ is the nominal diameter of the pipeline in inches.

Note: 0.69 is the factor for natural gas. This number will vary for other gases depending upon their
heat of combustion. An operator transporting gas other than natural gas must use Section 3.2 of
ASME/ANSI B31.8S-2001 (Supplement to ASME B31.8; incorporated by reference, see 192.7) to
calculate the impact radius formula.

Remediation is a repair or mitigation activity an operator takes on a covered segment to limit or reduce

2.6.1.2.1 Consequences (B31.8S - 3)

2.6.1.2.1.1 General (B31.8S - 3.1)

Risk|is the mathematical product of the likelihood (probability) and the cansequences of events that fesult
wherte from a failure. Risk may be decreased by reducing either thedikelihood or the consequenceq of a
failute, or both. This section specifically addresses the consequence portion of the risk equation. | The
opergtor shall consider consequences of a potential failure when<prioritizing inspections and mitigation
activiities.

The B31.8 Code manages risk to pipeline integrity by adjusting design and safety factors, and inspection
and mhaintenance frequencies, as the potential consequences of a failure increase. This has been done ¢n an
empirical basis without quantifying the consequences-of a failure.

Subsgction 2.6.1.2.1.2 describes how to determine the area that is affected by a pipeline failure (pot¢ntial
impact area) in order to evaluate the potential consequences of such an event. The area impacted is a
function of the pipeline diameter and pressure.

2.6.1(2.1.2 Potential Impact-Area (B31.8S - 3.2)

The fefined radius of impact-for-natural gas is calculated using the formula

1=0.69 -d\/p (r =0.00315 -d\/p) (1)
whete
d = putside diameter of the pipeline, in. (mm)

p = pipeline’segment’s maximum allowable operating pressure (MAOP), psig (kPa)
r = radius.of'the impact circle, ft (m)

EXAMPILE 1:- A 301in_ diameter pipp with a maximum allowable nppmting pressure of 1.000 pqig as a

potential impact radius of approximately 660 ft.

r=0.69 -d\/p

N| =

Ib
=069 - (30in.)(1,000-)

mn
= 654.6ft ~ 660 ft
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EXAMPLE 2: A 762 mm diameter pipe with a maximum allowable operating pressure of 6,900 kPa has
a potential impact radius of approximately 200 m.

r =0.00315 -d\/p

1
=0.00315 - 762 mm (6,900 kPa )2
=1994m ~200m

Use of this equation shows that failure of a smaller diameter, lower pressure pipeline will affect a smaller
area than a larger diameter, higher pressure pipeline. (See GRI-00/0189.)

NOTH: 0.69 is the factor for natural gas using U.S. Customary units and 0.00315 is the factor using metric units. Other nges or

rich nhtural gas shall use different factors.
Equdtion (1) is derived from
115,920 Q pd?
—_ ===, . . -C, H-» — -
r \/ 3 K Xg"V LaAc ay L
where
. : YRT
a, = sonic velocity of gas = |—
m
C, = discharge coefficient
d = line diameter
H. = heat of combustion
Iy, = threshold heat flux
m = gas molecular weight
p = live pressure
) gx+1)
201
= flow factor = (—)
¢ v y+1
R = gas constant
r = refined radius of impact
T % gas temperature
y = specific heat ratio of gas
A = release rate decay factor
U = combustion efficiengy factor
Xg 5 emissivity factor

10
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GENKERAL NOTE: This diagram represents the results for a 30 in. (762 mm) pipe with’an MAOP of 1,000 psig (6,900 kPa).

Ina
and
counft the number of houses and individual units in buildingsavithin the potential impact area. The pots
impagct area extends from the center of the first affected ‘circle to the center of the last affected circlg
Figufe 2-2). This housing unit count can then be used to help determine the relative consequences
ruptyre of the pipeline segment.

The fanking of these areas is an important el¢ment of risk assessment. Determining the likelihood of {3
is th¢ other important element of risk assessiment (see Subsections 2.6.5.4.1 and 2.6.5.6.1).

2.6.1(2.1.3 Consequence Factors to Consider (B31.8S - 3.3)

Wheh evaluating the consequences of a failure within the impact zone, the operator shall consider at
the fpllowing:

(@)
()

(c)

(d)
(e)
o)
g
(h)
(i)

Figure 2-2: Potential Impact Area (B31.8S - Fig 3.2-1)

Potential impact area
(within dashed lines)

1,000 ft.
(305 m)
School
— 660 ft.
(200 m)

AN

BNEA

performance-based program, the operator may consider alternate models that calculate impact
onsider additional factors, such as depth of burial that may reduce impact areas. The operator

population density
proximity of the pepulation to the pipeline (including consideration of manmade or natural barrier
thay provide some level of protection)

ctirement’COmmunities, prisons, recreation areas), particularly in unprotected outside areas

nvironmental damage

nreas
shall
ntial
(see
of a

ilure

least

5 that

roximity oflpopulations with limited or impaired mobility (e.g., hospitals, schools, childcare cefters,

!
1
propertydamage
q
q

ftects of unignited gas releases

security of gas supply (e.g., impacts resulting from interruption of service)
public convenience and necessity
potential for secondary failures

Note that the consequences may vary based on the richness of the gas transported and as a result of how the
gas decompresses. The richer the gas, the more important defects and material properties are in modeling
the characteristics of the failure.

11
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2.6.2 CFR Reference: 192.907 What Must an Operator Do to Implement this Subpart?

2.6.2.1 CFR Language: 192.907(b)

(b) Implementation Standards. In carrying out this subpart, an operator must follow the requirements of

this subpart and of ASME/ANSI B31.8S (incorporated by reference, see 192.7) and its appendices,
where specified. An operator may follow an equivalent standard or practice only when the operator
demonstrates the alternative standard or practice provides an equivalent level of safety to the public
and property In the event of a conflict between this subpart and ASME/ANSI B31.8S, the requirements

1 1 l[llb bLlU[JdlL LUllllUl

2.6.2.2 ASME Standard Language

49 JFR 192.907(b) does not contain direct reference to ASME B31.8S. However, B31.89 Section
Scope, best illustrates the intent of 192.907(b) and is included below for convenience.

proven industry practices and processes. The processes and approaches within this Code [ASME B3
are applicable to the entire pipeline system.

Definition: operator or operating company: individual, partnership, corporation, public agency, oy
agen
mainftenance of the pipeline facilities.

Note: 192.911 references four (4) ASME B31.8S sections in their entirety. For ease of use, the 49
192.911 reference language is included immediately below with the respective ASME B31.8S languag
each|section following.

2.6.3 CFR Reference:;192.911 What Are the Elements of an Integrity Manager

Program?
2.6.3.1 CFR Language: 192.911, 192.911(i), 192.911(k), 192.911(1), 192.911(m)

An operator's initial integrity management program begins with a framework (see § 192.907) and ev
into ja morg detailed and comprehensive integrity management program, as information is gained

Thls Code [ASME B31.8S] is spe01ﬁcally designed to pr0V1de the operator (see definition below) wrt‘li] the
z

, or other entity currently responsible for the-design, construction, inspection, testing, operation,

1.1,

ipeline

ing
[ .8S]

Vner,
and

CFR
e for

hent

blves
and
hitial

incof orated into the program An operator must make contrnual 1rnprovernents to 1ts prograrn The i
progta e

Vhen

indicated, refer to ASME/ANSI B31 8S (1ncorporated by reference see § 192 7) for more detalled

information on the listed element.)
(a) An identification of all high consequence areas, in accordance with § 192.905.
(b) A baseline assessment plan meeting the requirements of § 192.919 and § 192.921.

(c) An identification of threats to each covered pipeline segment, which must include data integration and
a risk assessment. An operator must use the threat identification and risk assessment to prioritize
covered segments for assessment ( § 192.917) and to evaluate the merits of additional preventive and

mitigative measures ( § 192.935) for each covered segment.

12
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(d) A direct assessment plan, if applicable, meeting the requirements of § 192.923, and depending on the
threat assessed, of §§ 192.925, 192.927, or 192.929.

(e) Provisions meeting the requirements of § 192.933 for remediating conditions found during an integrity
assessment.

(f) A process for continual evaluation and assessment meeting the requirements of § 192.937.

(g) If applicable, a plan for confirmatory direct assessment meeting the requirements of § 192.931.

(h) Provisions meeting the requirements of § 192.935 for adding preventive and mitigative measures to
protect the hlgh consequence area.

eeting the requlrements of § 192. 945

(7)) Record keeping provisions meeting the requirements of § 192.947.

(k) A management of change process as outlined in ASME/ANSI B31.8S, Section 11.

() A quality assurance process as outlined in ASME/ANSI B31.8S, Section 12.

(m) A communication plan that includes the elements of ASME/ANSI B31.8S, Section J0;and that incJudes

procedures for addressing safety concerns raised by—

/) OPS; and

?) A State or local pipeline safety authority when a covered segment is located in a State where|OPS

has an interstate agent agreement.

(n) Rrocedures for providing (when requested), by electronic or other means, a copy of the operator's risk

dnalysis or integrity management program to—

/) OPS; and

?) A State or local pipeline safety authority when a covered segment is located in a State where|OPS
has an interstate agent agreement.

rocedures for ensuring that each integrity assessment i§ being conducted in a manner that minirphizes

nvironmental and safety risks.

process for identification and assessment of newly-identified high consequence areas. (See § 192.905

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelihes”,
Sections 9, 10 11, and 12. For user convenience, Section 9, 10, 11 and 12 of B31.83 has been included

2.6.3.2.1.1 Introduction (B31.8S - 9.1)

This[section provides-the performance plan requirements that apply to both prescriptive- and performance-
basedl integrity management programs. Integrity management plan evaluations shall be performed at|least
1ly to ptevide a continuing measure of integrity management program effectiveness over time. [Such
evalyations-should consider both threat-specific and aggregate improvements. Threat-specific evaluations
may ppply’to a particular area of concern, while overall measures apply to all pipelines under the intdgrity

1 f PataVanalohanl
man s

oot

Program evaluation will help an operator answer the following questions:
(a) Were all integrity management program objectives accomplished?
(b) Were pipeline integrity and safety effectively improved through the integrity management program?

2.6.3.2.1.2 Performance Measures Characteristics (B31.8S - 9.2)

Performance measures focus attention on the integrity management program results that demonstrate
improved safety has been attained. The measures provide an indication of effectiveness, but are not

13
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absolute. Performance measure evaluation and trending can also lead to recognition of unexpected results
that may include the recognition of threats not previously identified. All performance measures shall be
simple, measurable, attainable, relevant, and permit timely evaluations. Proper selection and evaluation of
performance measures is an essential activity in determining integrity management program effectiveness.

Performance measures should be selected carefully to ensure that they are reasonable program effectiveness
indicators. Change shall be monitored so the measures will remain effective over time as the plan matures.
The time required to obtain sufficient data for analysis shall also be considered when selecting performance

measu

Procgss or Activity Measures. (B31.8S-9.2.1)

Procgss or activity measures can be used to evaluate prevention or mitigation activitiesQ)These meapures
detemine how well an operator is implementing various elements of the integrity management program.
Meagures relating to process or activity shall be selected carefully to permit performance evaluation within

a reaflistic time frame.
Opetjational Measures. (B31.8S-9.2.2)

Opetfational measures include operational and maintenance trends that mieasure how well the syst¢m is
respgnding to the integrity management program. An example of suchra measure might be the changes in
corrgsion rates due to the implementation of a more effective cathodic protection (CP) program. | The
number of third-party pipeline hits after the implementation of prevention activities, such as improvinlg the

excayation notification process within the system, is another example.
Diregt Integrity Measures. (B31.8S-9.2.3)

Dire¢t integrity measures include leaks, ruptures, injuries, and fatalities. In addition to the above categgries,
perfqrmance measures can also be categorized as leading measures or lagging measures. Lagging meafures
are r¢active in that they provide an indication of past integrity management program performance. Leading
meagures are proactive; they provide an indication of how the plan may be expected to perform. Sejveral

exanjples of performance measures classified'as described are illustrated in Figure 2-3.
2.6.3.2.1.3 Performance Measurement Methodology (B31.8S - 9.3)
An operator can evaluate a system’s integrity management program performance within their own system

and glso by comparison with othér systems on an industry-wide basis.

2.6.3.2.1.4 Performance Measurement: Intrasystem (B31.8S - 9.4)

(@)

erformance metrics shall be selected and applied on a periodic basis for the evaluation of|both
rescriptive-canid performance-based integrity management programs. Such metrics shall be suitable
r evalyation of local and threat-specific conditions, and for evaluation of overall intdgrity
anagement program performance.

(b) Kor gperators implementing prescriptive programs, performance measurement shall include all gf the

threat-specific metrics for each threat in Subsection 2.6.5.4.2 (see Figure 2-4). Additionally, the

following overall program measurements shall be determined and documented:

(1) number of miles (kilometers) of pipeline inspected versus program requirements [the total miles
(kilometers) of pipeline inspected during the reporting period including pipeline miles (kilometers)
that were inspected as part of the integrity management plan but were not required to be inspected. ]

(2) number of immediate repairs completed as a result of the integrity management inspection program.
(The total number of immediate actionable anomaly repairs made to a pipeline as a consequence of
the integrity management plan inspections, anywhere on the pipeline. Only repairs physically made
to the pipe are considered repairs. For this metric, coating repairs are not considered repairs. Each

14
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(©)

@

(e)

actionable anomaly repaired shall be counted when a repair method is used that repairs multiple
anomalies in a single repair area.)
(3) number of scheduled repairs completed as a result of the integrity management inspection program.
[The total number of scheduled actionable anomaly repairs. See explanation for (2).]
(4) number of leaks, failures, and incidents (classified by cause)
For operators implementing performance-based programs, the threat-specific metrics shown in
Subsection 2.6.5.4.2 shall be considered, although others may be used that are more appropriate to the
specific performance-based program. In addition to the four metrics above, the operator should choose

3-5 utilizing normalization factors meaningful to the operator for that event and their system, and
ould help them evaluate trends. Such normalization factors may include covered pipeline le
umber of customers, time, or a combination of these or others. Since performanée<based inspe]

dufficient metric data be collected to support those inspection intervals. Program evaluation shgll be

performed on at least an annual basis.

In addition to performance metric data collected directly from segménts covered by the intdgrity

thanagement program, internal benchmarking can be conducted that-inay compare a segment against

dnother adjacent segment or those from a different area of the same pipeline system. The information

gbtained may be used to evaluate the effectiveness of prevention/activities, mitigation techniqu¢s, or

performance validation. Such comparisons can provide a basis to substantiate metric analyse$ and

identify areas for improvements in the integrity managenient program.

A third technique that will provide effective informationis internal auditing. Operators shall copduct

periodic audits to validate the effectiveness of their‘integrity management programs and ensurg¢ that

they have been conducted in accordance with the written plan. An audit frequency shall be establighed,

donsidering the established performance metri¢s and their particular time base in addition to chgnges

gr modifications made to the integrity mandgement program as it evolves. Audits may be perfomed

By internal staff, preferably by personnel-not directly involved in the administration of the intdgrity

thanagement program, or other resourees. A list of essential audit items is provided below as a stdrting

point in developing a company auditprogram.

/) A written integrity management policy and program for all the elements in Figure 2-7 shall [be in
place.

?)  Written integrity management plan procedures and task descriptions are up to date and readily
available.

3)  Activities are’performed in accordance with the plan.

/) A responsible individual has been assigned for each element.

5)  Appropridte references are available to responsible individuals.

6) Indiyiduals have received proper qualification, which has been documented.

7)  Theintegrity management program meets the requirements of this document.

) ~Required activities are documented.

9)5~Action items or nonconformances are closed in a timely manner.

(19— The sk critera used rave beenmreviewed amddocummented:

(11) Prevention, mitigation, and repair criteria have been established, met, and documented.

Data developed from program specific performance metrics, results of internal benchmarking, and

audits shall be used to provide an effective basis for evaluation of the integrity management program.

15
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Figure 2-3: Performance Measures (B31.8S - Table 9.2.3-1)

Measurement Category Lagging Measures Leading Measures
Process/activity measures Pipe damage found per location Number of excavation
excavated notification requests,

number of patrol detects

Operational measures Number of significant ILI corrosion New rectifiers and ground
anomalies beds installed, CP current
demand change, reduced
CIS fault detects

Direct integrity measures Leaks per mile (km) in an integrity Change in leaks per mile (km)
management program

Figure 2-4: Performance Metrics (B31.8S - Table 9.4(b)-1)

Threats Performance Metrics for Prescriptive Programs

Extlernal corrosion Number of hydrostatic test failures caused by extefnal) corrosion
Number of repair actions taken due to in-line inspection results
Number of repair actions taken due to direct\assessment results
Number of extemal corrosion leaks

Intgrnal corrosion Number of hydrostatic test failures caused by intemal corrosion
Number of repair actions taken duécto, in-line inspection results
Number of repair actions taken die to direct assessment results
Number of intermal corrosion leaks

Stress corrosion cracking Number of in-service leaks or failures due to SCC
Number of repair replacerments due to SCC
Number of hydrostatic test failures due to SCC

Manufacturing Number of hydrostatic test failures caused by manufacturing defects
Number of leaks due to manufacturing defects

Copstruction Numbet.of leaks or failures due to construction defects
Numberof girth welds/couplings reinforced/removed
Number of wrinkle bends removed

Number of wrinkle bends inspected

Number of fabrication welds repaired/removed

Eqgipment Number of regulator valve failures

Number of relief valve failures

Number of gasket or O-ring failures
Number of leaks due to equipment failures
Number of block valve failures

Thifrd-party damage Number of leaks or failures caused by third-party damage

Number of leaks or failures caused by previously damaged pipe

Number of leaks or failures caused by vandalism

Number of repairs implemented as a result of third-party damage prior to a leak or failure

Incorrect operations Number of leaks or failures caused by incorrect operations
Number of audits/reviews conducted
Number of findings per audit/review, classified by severity

Weather related and outside Number of leaks that are weather related or due to outside force
forces Number of repair, replacement, or relocation actions due to weather-related or outside-force threats
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Figure 2-5: Overall Performance Measures (B31.8S - Table 9.4(c)-1)

Miles (km) inspected vs. integrity management program requirement
Jurisdictional reportable incidents/safety-related conditions per unit of time
Fraction of system included in the integrity management program

Number of anomalies found requiring repair or mitigation
Number of leaks repaired
Number of pressure test failures and test pressures [psi (kPa) and % SMYS]

Number of third-party damage events, near misses, damage detected
Risk or probability of failure reduction achieved by integrity management program

2.6.3

In a
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be ¢4
can 4

2.6.3

The
mang
perfa
in th
mang

recommendations, and resultant changes made to the integrity management program shall be docume

2.6.3

2.6.3

The
pers
the r

Number ol unautnorized Crossings

Number of right-of-way encroachments:
Number of pipeline hits by third parties due to lack of notification as locate request through the
one-call process
Number of aerial{ground patrol incursion detections
Number of excavation notifications received and their disposition

Integrity management program costs

.2.1.5 Performance Measurement: Industry Based (B31.8S --9.5)

Idition to intrasystem comparisons, external comparisons, ¢an provide a basis for perforn
urement of the integrity management program. This canxinelude comparisons with other pip
itors, industry data sources, and jurisdictional data soufces. Benchmarking with other gas pip
itors can be useful; however, any performance measuré’or evaluation derived from such sources
refully evaluated to ensure that all comparisons made are valid. Audits conducted by outside en
Iso provide useful evaluation data.

.2.1.6 Performance Improvement (B31.8S - 9.6)
results of the performance measurements and audits shall be utilized to modify the intg
gement program as part of a contifugus improvement process. Internal and external audit resul

b integrity management program: Recommendations for changes and/or improvements to the intq
gement program shall be-based on analysis of the performance measures and audits. The re

.2.2 Communication Plan (B31.8S - 10)

.2.2.1 General (B31.8S - 10.1)

bperator’shall develop and implement a communications plan in order to keep appropriate com
nnelgjurisdictional authorities, and the public informed about their integrity management effort
psults/of their integrity management activities. The information may be communicated as part of

ance
eline
eline
shall
tities

grity
s are

rmance measures that should be used to evaluate effectiveness in addition to other measures stipulated

grity
Sults,
nted.

pany
5 and
bther

rad o municationg
Fee+

requ

om
OO ToTTtroTIoT

Some of the information should be communicated routinely. Other information may be communicated
upon request. Use of industry, jurisdictional, and company websites may be an effective way to conduct
these communication efforts.

Communications should be conducted as often as necessary to ensure that appropriate individual s and
authorities have current information about the operator’s system and their integrity management efforts. It
is recommended that communications take place periodically and as often as necessary to communicate
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significant changes to the integrity management plan. API Recommended Practice 1162, Public Awareness
Programs for Pipeline Operators, provides additional guidance.

2.6.3.2.2.2 External Communications (B31.8S - 10.2)

The following items should be considered for communication to the various interested parties, as outlined

below:

(a) Landowners and Tenants Along the Rights-of-Way

(1) company name, location, and contact information

(£)generattocatiom mformatiom and - where Tore specic tocatiom rformation or maps carm be optpined

3) commodity transported

/) how to recognize, report, and respond to a leak

5) contact phone numbers, both routine and emergency

6) general information about the pipeline operator’s prevention, integrity measures}-and emergency
preparedness, and how to obtain a summary of the integrity management plan

7) damage prevention information, including excavation notification numbers; exeavation notification
center requirements, and who to contact if there is any damage

(b) Rublic Officials Other Than Emergency Responders

/) periodic distribution to each municipality of maps and company contact information

?) summary of emergency preparedness and integrity management program

(c) llocal and Regional Emergency Responders

/) operator should maintain continuing liaison with all €mergency responders, including [local
emergency planning commissions, regional and ar¢a planning committees, jurisdictional
emergency planning offices, etc.

?) company name and contact numbers, both routinecand emergency

3) local maps

) facility description and commodity transported

5) how to recognize, report, and respond to a Teak

6) general information about the operatot®s’prevention and integrity measures, and how to obtain a
summary of the integrity management plan

7) station locations and descriptions

$) summary of operator’s emetgéncy capabilities

9) coordination of operator’s&mergency preparedness with local officials

(d) Gieneral Public

/) information regarding.operator’s efforts to support excavation notification and other dagage
prevention initiatives

?) company nameycontact, and emergency reporting information, including general business coptact

It is ¢xpected that some dialogue may be necessary between the operator and the public in order to canvey
the gperator’s ‘confidence in the integrity of the pipeline, as well as to convey the operator’s expectdtions
of the publie.as'to where they can help maintain integrity. Such opportunities should be welcomed in prder
to hellp pretect assets, people, and the environment.

2.6.3.2.2.3 Internal Communications (B31.8S - 10.3)

Operator management and other appropriate operator personnel must understand and support the integrity
management program. This should be accomplished through the development and implementation of an
internal communications aspect of the plan. Performance measures reviewed on a periodic basis and
resulting adjustments to the integrity management program should also be part  of the internal
communications plan.
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2.6.3.2.3 Management of Change Plan (B31.8S - 11)

(a) Formal management of change procedures shall be developed in order to identify and consider the

A mJTTagemment Of CITANgE process Meiudes the foifowing:

(b)

(©)

(d)

(e)

impact of changes to pipeline systems and their integrity. These procedures should be flexible enough
to accommodate both major and minor changes, and must be understood by the personnel that use them.
Management of change shall address technical, physical, procedural, and organizational changes to the
system, whether permanent or temporary. The process should incorporate planning for each of these
situations and consider the unique circumstances of each.

/) reason for change
?) authority for approving changes
3) analysis of implications
/) acquisition of required work permits
5) documentation
6) communication of change to affected parties
7) time limitations
$) qualification of staff
The operator shall recognize that system changes can require changes(in the integrity management
program and, conversely, results from the program can cause system changes. The following are
gxamples that are gas-pipeline specific, but are by no means all-inclusive.
/) If a change in land use would affect either the consequence”of an incident, such as increases in
population near the pipeline, or a change in likelihood\of an incident, such as subsidence due to
underground mining, the change must be reflected in the integrity management plan and the threats
reevaluated accordingly.
?) If the results of an integrity management program inspection indicate the need for a change fo the
system, such as changes to the CP prografiv or, other than temporary, reductions in operpting
pressure, these shall be communicated to operators and reflected in an updated intdgrity
management program.
3) If an operator decides to increase-pfessure in the system from its historical operating pressufe to,
or closer to, the allowable MAQORP jthat change shall be reflected in the integrity plan and the threats
shall be reevaluated accordingly.
) If a line has been operating\in a steady-state mode and a new load on the line changes the mofde of
operation to a more ¢yclical load (e.g., daily changes in operating pressure), fatigue shqll be
considered in each of the threats where it applies as an additional stress factor.
Along with management, the review procedure should require involvement of staff that can assess
dafety impact and,\if necessary, suggest controls or modifications. The operator shall hav¢ the
exibility to maintain continuity of operation within established safe operating limits.
anagement Of ‘change ensures that the integrity management process remains viable and effective as
hanges tosthe system occur and/or new, revised, or corrected data becomes available. Any chanige to
quipment or procedures has the potential to affect pipeline integrity. Most changes, however small,
illlhave a consequent effect on another aspect of the system. For example, many equipment chgnges
ill tequire a corresponding technical or procedural change. All changes shall be identified and
reviewed before implementation. Management of change procedures provides a means of maintaining
order during periods of change in the system and helps to preserve confidence in the integrity of the
pipeline.
In order to ensure the integrity of a system, a documented record of changes should be developed and
maintained. This information will provide a better understanding of the system and possible threats to
its integrity. It should include the process and design information both before and after the changes
were put into place.
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(/) Communication of the changes carried out in the pipeline system to any affected parties is imperative
to the safety of the system. As provided in Section 10, communications regarding the integrity of the
pipeline should be conducted periodically. Any changes to the system should be included in the
information provided in communication from the pipeline operator to affected parties.

(¢) System changes, particularly in equipment, may require qualification of personnel for the correct
operation of the new equipment. In addition, refresher training should be provided to ensure that facility
personnel understand and adhere to the facility’s current operating procedures.

Qual
all th

progj

prog
secti

2.6.3

(a) §
]

(b) 9

3.2.4.1 General (B31.8S - 12.1)

ity control as defined for this Code [ASME B31.8S] is the “documented proef that the operator 1
e requirements of their integrity management program.” Pipeline operaters that have a quality cd
rfam that meets or exceeds the requirements in this section can incorporate the integrity manage
fam activities within their existing plan. For those operators wha’do not have a quality program
bn outlines the basic requirements of such a program.

.2.4.2 Quality Management Control (B31.8S - 12.2)

Requirements of a quality control program include doetithentation, implementation, and mainten

'he following six activities are usually required:

/) identify the processes that will be included.igvthe quality program

?) determine the sequence and interaction of‘these processes

3) determine the criteria and methods needéd to ensure that both the operation and control of

processes are effective

) provide the resources and information necessary to support the operation and monitoring of

processes

5) monitor, measure, and analyze these processes

6) implement actions neeessary to achieve planned results and continued improvement of
processes

pecifically, activities to-be included in the quality control program are as follows:

/) the operator sliall determine the documentation required and include it in the quality prog
These documients shall be controlled and maintained at appropriate locations for the duration
programs~Examples of documented activities include risk assessments, the integrity manage
plan, integrity management reports, and data documents.

?) thexesponsibilities and authorities under this program shall be clearly and formally defined.

3) results of the integrity management program and the quality control program shall be review

ment

heets
ntrol
ment
) this

NNCC.

these

these

these

ram.
f the
ment

ed at

predetermined intervals, making recommendations for improvement.

4) the personnel involved in the integrity management program shall be competent, aware of the
program and all of its activities, and be qualified to execute the activities within the program.

Documentation of such competence, awareness, and qualification, and the processes for
achievement, shall be part of the quality control plan.

their

(5) the operator shall determine how to monitor the integrity management program to show that it is
being implemented according to plan and document these steps. These control points, criteria,

and/or performance metrics shall be defined.
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(6) Periodic internal audits or independent third-party reviews of the integrity management program
and its quality plan are required.
(7) corrective actions to improve the integrity management program or quality plan shall be
documented and the effectiveness of their implementation monitored.
(¢) When an operator chooses to use outside resources to conduct any process (for example, pigging) that
affects the quality of the integrity management program, the operator shall ensure control of such
processes and document them within the quality program.

2.6.4__CFR Reference: 192.913 When May an Operator Deviate its Program from Certain
Requirements of this Subpart?

2.6.4.1 CFR Language: 192.913(a), 192.913(b)(1)

(a) (reneral - ASME/ANSI B31.8S (incorporated by reference, see § 192.7) provides theressential fedtures
¢f a performance-based or a prescriptive integrity management program. An.Operator that upes a
performance-based approach that satisfies the requirements for exceptional performance in paragraph
b) of this section may deviate from certain requirements in this subpart, as provided in paragraph (c)
¢f this section.
(b) Exceptional performance - An operator must be able to demonstrate the exceptional performance of its
ihtegrity management program through the following actions.
/) To deviate from any of the requirements set forth in paragraph{c) of this section, an operator jmust
have a performance-based integrity management program that meets or exceed the performgnce-
based requirements of ASME/ANSI B31.8S and includés;at a minimum, the following elements—
(i) A comprehensive process for risk analysis;
(i) All risk factor data used to support the program,
(iii) A comprehensive data integration process;
(iv) A procedure for applying lessons learned from assessment of covered pipeline segmerijts to
pipeline segments not covered by this-subpart;
(v) A procedure for evaluating every'incident, including its cause, within the operator's secfor of
the pipeline industry for implications both to the operator's pipeline system and t the
operator's integrity manage¢ment program;
(vi) A performance matrix_that demonstrates the program has been effective in ensuring the
integrity of the coveréd-segments by controlling the identified threats to the covered segnjents;
(vii) Semi-annual performance measures beyond those required in § 192.945 that are part df the
operator's performance plan (see § 192.911(i)). An operator must submit these measurds, by
electronic or other means, on a semi-annual frequency to OPS in accordance with § 192[{951;
and
(viii) An analysis that supports the desired integrity reassessment interval and the remediation
methods to be used for all covered segments.
?) In additien to the requirements for the performance-based plan, an operator must—
(i) "Have completed at least two integrity assessments on each covered pipeline segment the
operator is including under the performance-based approach, and be able to demonstratg¢ that
each assessment effectively addressed the identified threats on the covered segment.
(ii) Remediate all anomalies identified in the more recent assessment according to the
requirements in § 192.933, and incorporate the results and lessons learned from the more
recent assessment into the operator's data integration and risk assessment.
(c) Deviation - Once an operator has demonstrated that it has satisfied the requirements of paragraph (b)
of this section, the operator may deviate from the prescriptive requirements of ASME/ANSI B31.8S
and of this subpart only in the following instances.

21


https://asmenormdoc.com/api2/?name=ASME PTB-9 2014.pdf

PTB-9-2014: ASME Pipeline Standards Compendium

(1) The time frame for reassessment as provided in § 192.939 except that reassessment by some method

allowed under this subpart (e.g., confirmatory direct assessment) must be carried out at inte
no longer than seven years;

rvals

(2) The time frame for remediation as provided in § 192.933 if the operator demonstrates the time

2.6.4

frame will not jeopardize the safety of the covered segment.
[68 FR 69817, Dec. 15, 2003, as amended by Amdt. 192-95, 69 FR 18231, Apr. 6, 2004]

.2 ASME Standard Language

49 C
segn
Secti
in Sy

2.6.¢

2.6.5

(a)
!
t

£

2.6.5
The

Section 2. For user convenience, Section 2 of B31.8S has been included below.

2.6.5

2.6.5

This
colle
prog

This
addr

R192-913 () anmd49-CFR192-913(by(Hdo ot contammrdirect references to ASME B3 1857 Ho
ents of ASME B31.8S Sections 5, 6, and 9 are applicable. For user convenience: ASME, Bj
on 5 language may be found in Subsection 2.6.5.6.1; ASME B31.8S Section 6 language may)be fi
bsection 2.6.5.2.2; and ASME B31.8S Section 9 language may be found in Subsection2.673.2.1

Integrity and Use the Threat Identification in its Integrity Program?

.1 CFR Language 192.917(a)

[hreat identification. An operator must identify and evaluate all potential threats to each coy

hreats listed in ASME/ANSI B31.8S (incorporated by referehce, see 192.7), Section 2, whic

rouped under the following four categories:

/) Time dependent threats such as internal corrosion, ‘external corrosion, and stress corr
cracking;

?) Static or resident threats, such as fabrication or construction defects;

3) Time independent threats such as third party damage and outside force damage; and

) Human error.

.2 ASME Standard Language
CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipel

.2.1 Integrity Management Program Overview (B31.8S - 2)

.2.1.1 General (B31.8S - 2.1)

section describes therequired elements of an integrity management program. These program eler
ctively providé.the basis for a comprehensive, systematic, and integrated integrity manage]
fam. The program elements depicted in Figure 2-6 are required for all integrity management progi

pss the'key program elements. This Code [ASME B31.8S] utilizes recognized industry practicq

deve

ver,
1.8S
ound

b CFR Reference: 192.917 How Does an Operator Identify Potential Threats to Pip¢line

hered

ipeline segment. Potential threats that an operator must considet,include, but are not limited t¢, the

1 arc

sion

2

nes

hents
ment
ams.

Code [ASME B31.8S] requires that the operator document how its integrity management prograng will

s for

oping an integrity management program.

The process shown in Figure 2-7 provides a common basis to develop (and periodically reevaluate) an
operator-specific program. In developing the program, pipeline operators shall consider their companies’
specific integrity management goals and objectives, and then apply the processes to ensure that these goals
are achieved. This Code [ASME B31.8S] details two approaches to integrity management: a prescriptive
method and a performance-based method.
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The prescriptive integrity management method requires the least amount of data and analysis, and can be
successfully implemented by following the steps provided in this Code [B31.8S] and Nonmandatory
Appendix A. The prescriptive method incorporates expected worst-case indication growth to establish
intervals between successive integrity assessments in exchange for reduced data requirements and less-

extensive analysis.

Figure 2-6: Integrity Management Program Elements (B31.8S Fig. 2.1-1)

Integrity
management
program
elements

|

l |

A

Y

Integrity Performance
management |
Bign (se(l:jtiag:w 9)
section 8)

Communications
plan
(section 10)

Managemeént
of change
plan
{section 11}

Quality control
plan
(section 12)
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Figure 2-7: Integrity Management Plan Process Flow Diagram (B31.8S - Fig. 2.1-2)

Identifying potential
pipeline impact
by threat
{section 3)

F F ]

Risk assessment
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»| and integrating data
{section 4}
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{section 5)
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All threats
evaluated

Integrity agsessment
{sdction 6)

|

Responses to integrity
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{section 7}

performance-based integrity management method requires more knowledge of the pipeline

pquently more data-intensive risk-assessments and analyses can be completed. The res

rmance-based integrity managément program can contain more options for inspection intej

ction tools, mitigation, and(prevention methods. The results of the performance-based method
or exceed the results of’the prescriptive method. A performance-based program cann

pmented until the operatar has performed adequate integrity assessments that provide the data

rmance-based programh. A performance-based integrity management program shall includ

wing in the integrity management plan:

description.efihe risk analysis method employed

ocumentafion’ of all of the applicable data for each segment and where it was obtained
documented analysis for determining integrity assessment intervals and mitigation (repaif

revention) methods

documented performance matrix that, in time, will confirm the performance-based options chos

and
Iting
vals,
must
t be
for a
e the

and

en by

g
q
g
K
g
t

1C OPCIdator

The processes for developing and implementing a performance-based integrity management program are
included in this Code [B31.8S].

There is no single “best” approach that is applicable to all pipeline systems for all situations. This Code
[B31.8S] recognizes the importance of flexibility in designing integrity management programs and provides
alternatives commensurate with this need. Operators may choose either a prescriptive- or a performance-
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based approach for their entire system, individual lines, segments, or individual threats. The program
elements shown in Figure 2-6 are required for all integrity management programs.

The process of managing integrity is an integrated and iterative process. Although the steps depicted in
Figure 2-7 are shown sequentially for ease of illustration, there is a significant amount of information flow
and interaction among the different steps. For example, the selection of a risk assessment approach depends
in part on what integrity-related data and information is available. While performing a risk assessment,
additional data needs may be identified to more accurately evaluate potential threats. Thus, the data

gath

ring and risk assessment steps are tightly coupled and may require several iterations until an op

rator

has d

A br
to th
Codg
and 1

2.6.5
The

onfidence that a satisfactory assessment has been achieved.

e more specific and detailed description of the individual elements that compose the remainder o
igure 2-7.

.2.1.2 Integrity Threat Classification (B31.8S - 2.2)

ef overview of the individual process steps is provided in Subsection 2.6.5.2.1 as well as instrudtions

if this

[B31.8S]. References to the specific detailed sections in this Code [B31.8S] are shown in Figurg 2-6

first step in managing integrity is identifying potential threats to integrity. All threats to pipeline

Reseprch Committee International (PRCI) into 22 root causes. Eachrofithe 22 causes represents a thrgat to
pipeline integrity that shall be managed. One of the causes reportéd by operators is “unknown”; that

inte%ity shall be considered. Gas pipeline incident data has been analyzed and classified by the Pipeline

root
relat
time

bd failure types according to their nature and growth characteristics, and further delineated by

S, NO

Cause or causes were identified. The remaining 21 threatsihave been grouped into nine categories of

three

related defect types. The nine categories are useful insidentifying potential threats. Risk assessinent,

integrity assessment, and mitigation activities shall be correctly addressed according to the time factorg and

failu

(a) ']

(b)

'e mode grouping.
[ime-Dependent
/) external corrosion
?) internal corrosion
3) stress corrosion cracking
Stable
/) Manufacturing-related defects
(i) defective pipe seam
(ii) defective pipe
?) Welding/fabrication telated
(i) defective pipe girth weld (circumferential) including branch and T joints
(ii) defective-fabrication weld
(iii) wrinkle*bend or buckle
(iv) stripped threads/broken pipe/coupling failure
3) Equiprment
(i), gasket O-ring failure

(ii) control/relief equipment malfunction

(iii) seal/pump packing failure
(iv) miscellaneous

(c) Time-Independent
(1) Third party/mechanical damage

(i) damage inflicted by first, second, or third parties (instantaneous/immediate failure)
(ii) previously damaged pipe (such as dents and/or gouges) (delayed failure mode)
(iii) vandalism

(2) Incorrect operational procedure
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(3) Weather-related and outside force
(i) cold weather
(ii) lightning
(iii) heavy rains or floods
(iv) earth movements

The interactive nature of threats (i.e., more than one threat occurring on a section of pipeline at the

same

time) shall also be considered. An example of such an interaction is corrosion at a location that also has

third-party damage

The pperator shall consider each threat individually or in the nine categories when following the ‘pr
selegted for each pipeline system or segment. The prescriptive approach delineated in Subsection 2.6
enab]es the operator to conduct the threat analysis in the context of the nine categories. All 2 threats
be cqnsidered when applying the performance-based approach.

If thg operational mode changes and pipeline segments are subjected to significant.pfessure cycles, pre
diffefential, and rates of change of pressure fluctuations, fatigue shall be eonsidered by the ope
including any combined effect from other failure mechanisms that are congidered to be present, su
corrgsion. A useful reference to help the operator with this consideration is GRI 04-0178, “Effe
Presgure Cycles on Gas Pipelines.”

2.6.5.2.1.3 The Integrity Management Process (B31.8S.~2.3)

The ntegrity management process depicted in Figure 2-7 is described below.
Identify Potential Pipeline Impact by Threat (B31.8S - 2.3.1)

This [program element involves the identification of petential threats to the pipeline, especially in arg
concprn. Each identified pipeline segment shall have the threats considered individually or by the]
categories. See Subsection 2.6.5.2.1.2.

Gathering, Reviewing, and Integrating Data (B31.8S - 2.3.2)

The first step in evaluating the potential(thieats for a pipeline system or segment is to define and gathg
necepsary data and information that characterize the segments and the potential threats to that segmer
tep, the operator performsSthe initial collection, review, and integration of relevant data
ation that is needed to understand the condition of the pipe; identify the location-specific thre
egrity; and understand-the public, environmental, and operational consequences of an incident.

eration, maintendnce, patrolling, design, operating history, and specific failures and concerns th
e to each system and segment will be needed. Relevant data and information also include
condjitions or actions that affect defect growth (e.g., deficiencies in cathodic protection), reduce
propgrties (e,gs-field welding), or relate to the introduction of new defects (e.g., excavation work 1
pipeline). Subsection 2.6.1.2.1 provides information on consequences. Subsection 2.6.5.4.1 pro
detaills for-data gathering, review, and integration of pipeline data.

hcess
5.4.2
shall

Ksure
rator,
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ct of
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nine

1 the
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of data to support a fiskassessment will vary depending on the threat being assessed. Informati¢gn on

Wt are
hose
pipe
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ides

Risk nt (B31.8S -2.3.3)

In this step, the data assembled from the previous step are used to conduct a risk assessment of the pip

eline

system or segments. Through the integrated evaluation of the information and data collected in the previous

step, the risk assessment process identifies the location-specific events and/or conditions that could le
a pipeline failure, and provides an understanding of the likelihood and consequences (see Subse
2.6.1.2.1) of an event. The output of a risk assessment should include the nature and location of the
significant risks to the pipeline.
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Under the prescriptive approach, available data are compared to prescribed criteria (see Subsection
2.6.5.4.2). Risk assessments are required in order to rank the segments for integrity assessments. The
performance-based approach relies on detailed risk assessments. There are a variety of risk assessment
methods that can be applied based on the available data and the nature of the threats. The operator should
tailor the method to meet the needs of the system. An initial screening risk assessment can be beneficial in
terms of focusing resources on the most important areas to be addressed and where additional data may be
of value. Subsection 2.6.5.6.1 provides details on the criteria selection for the prescriptive approach and
rlsk assessment for the performance-based approach The results of th1s step enable the operator to

thod
may

mine
alterpative courses of action and time frames for performing integrity assessments. It is the opergtors’
respgnsibility to document the analyses justifying the alternative~courses of action or time frdmes.
Subsgction 2.6.5.2.2 provides details on tool selection and inspection:

Dataland information from integrity assessments for a specific threat may be of value when considering the
presgnce of other threats and performing risk assessment for those threats. For example, a dent mgy be
identified when running a magnetic flux leakage (MEL) tool while checking for corrosion. This|data
elempnt should be integrated with other data elements/for other threats, such as third-party or construction
damgge.

Indiqations that are discovered during inspecttons shall be examined and evaluated to determine if they are
actugl defects or not. Indications may be evaluated using an appropriate examination and evaluation|tool.
For Ipcal internal or external metal loss, ASME B31G or similar analytical methods may be used.

Responses to Integrity Assessment; Mitigation (Repair and Prevention), and Setting Inspection Intervals
(B31{8S-23.5)

In tl;[‘s step, schedules to respond to indications from inspections are developed. Repair activities fgr the
anonpalies discovered during inspection are identified and initiated. Repairs are performed in accordance
withjaccepted industry\standards and practices.

Prevention practiees are also implemented in this step. For third-party damage prevention and low-gtress
pipelines, mitigation may be an appropriate alternative to inspection. For example, if damage [from
excapatiofitwas identified as a significant risk to a particular system or segment, the operator may elgct to
conduet,damage-prevention activities such as increased public communication, more effective excaviation

The mitigation alternatives and implementation timeframes for performance-based integrity management
programs may vary from the prescriptive requirements. In such instances, the performance-based analyses
that lead to these conclusions shall be documented as part of the integrity management program. Subsection
2.6.11.6.1 provides details on repair and prevention techniques.
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Update, Integrate, and Review Data (B31.8S - 2.3.6)

After the initial integrity assessments have been performed, the operator has improved and updated
information about the condition of the pipeline system or segment. This information shall be retained and
added to the database of information used to support future risk assessments and integrity assessments.
Furthermore, as the system continues to operate, additional operating, maintenance, and other information
is collected, thus expanding and improving the historical database of operating experience.

Reassess Risk (B31.8S - 2.3.7)

Risk assessment shall be performed periodically within regular intervals, and when substantial changes
occuf to the pipeline. The operator shall consider recent operating data, consider changes to the plqeline

systgm design and operation, analyze the impact of any external changes that may have occurred’sinde the
last fisk assessment, and incorporate data from risk assessment activities for other threats. Thetesults of
integrity assessment, such as internal inspection, shall also be factored into future risk assessments, to
ensufe that the analytical process reflects the latest understanding of pipe condition.

2.6.82.14 Integrity Management Program (B31.8S - 2.4)

The pssential elements of an integrity management program are depicted in Figure 2-6 and are descfibed
beloyv.

Integrity Management Plan (B31.8S - 2.4.1)

The Integrity management plan is the outcome of applying the process'depicted in Figure 2-6 and discyissed
in Syibsection 2.6.5.2.3. The plan is the documentation of the ‘execution of each of the steps anfl the
suppprting analyses that are conducted. The plan shall include prevention, detection, and mitigation
prac]jces. The plan shall also have a schedule established ‘that considers the timing of the pragtices
deplpyed. Those systems or segments with the highest risk should be addressed first. Also, the plan|shall
conslder those practices that may address more thanione threat. For instance, a hydrostatic test| may
demg@nstrate a pipeline’s integrity for both time-dgpéndent threats like internal and external corrosipn as

well jas static threats such as seam weld defects and defective fabrication welds.

A performance-based integrity management plan contains the same basic elements as a prescriptive [plan.
A pgrformance-based plan requires more” detailed information and analyses based on more extehsive
knowledge about the pipeline. This«Code [ASME B31.8S] does not require a specific risk analysis model,
only [that the risk model used can-bé-shown to be effective. The detailed risk analyses will provide a etter
undeystanding of integrity, whiChywill enable an operator to have a greater degree of flexibility in the timing
and methods for the implementation of a performance-based integrity management plan. Section 2.6.5.2.3
provldes details on plan.development.

The plan shall be periodically updated to reflect new information and the current understanding of intdgrity
thredt s. As new tisks or new manifest at ions of previously known risks are identified, additional mitigative
actiops to address these risks shall be performed, as appropriate. Furthermore, the updated risk assessment

assessment techniques, pipeline repair activities, and the mitigative risk control activities. The operator
shall also evaluate the effectiveness of its management systems and processes in supporting sound integrity
management decisions. Subsection 2.6.3.2.1 provides the information required for developing performance
measures to evaluate program effectiveness. The application of new technologies into the integrity
management program shall be evaluated for further use in the program.
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Communications Plan (B31.8S - 2.4.3)

The operator shall develop and implement a plan for effective communications with employees, the public,
emergency responders, local officials, and jurisdictional authorities in order to keep the public informed
about their integrity management efforts. This plan shall provide information to be communicated to each
stakeholder about the integrity plan and the results achieved. Subsection 2.6.3.2.2 provides further
information about communications plans.

Management of Change Plan (B31.8S -2.4.4)

Pipeline systems and the environment in which they operate are seldom static. A systematic process shall
be uped to ensure that, prior to implementation, changes to the pipeline system design, operation, or
mainftenance are evaluated for their potential risk impacts, and to ensure that changes to the envirghmeént in
which the pipeline operates are evaluated. After these changes are made, they shall be incotperatdd, as
appropriate, into future risk assessments to ensure that the risk assessment process addresses the sygtems
as cyrrently configured, operated, and maintained. The results of the plan’s mitigative activities should be
used|as a feedback for systems and facilities design and operation. Subsection 2¢6.3:2.3 discusses the
impqrtant aspects of managing changes as they relate to integrity management.
Quality Control Plan (B31.8S - 24.5)

Subsgction 2.6.3.2.4 discusses the evaluation of the integrity management’program for quality cqntrol
purppses. That section outlines the necessary documentation for the integrity management program.| The
sectipn also discusses auditing of the program, including the processes, inspections, mitigation actiyities,
and prevention activities.

2.6.8.2.2 Integrity Assessment (B31.8S - 6)

2.6.82.2.1 General (B31.8S - 6.1)

Based on the priorities determined by risk assessment, the operator shall conduct integrity assessmhents
using the appropriate integrity assessment methods.” The integrity assessment methods that can be usdd are
inling inspection, pressure testing, direct assessment, or other methodologies provided in Subsection
2.6.9.2.2.5. The integrity assessment method'is based on the threats to which the segment is susceptible.
Mor¢ than one method and/or tool may)be required to address all the threats in a pipeline segient.
Conyersely, inspection using any of the-integrity assessment methods may not be the appropriate actign for
the dperator to take for certain threats. Other actions, such as prevention, may provide better intggrity
manggement results.

Subsection 2.6.5.2.1 provides a listing of threats by three groups: time-dependent, stable, and fime-
independent. Time-dependent threats can typically be addressed by utilizing any one of the intggrity
asse§sment methods ‘discussed in this section. Stable threats, such as defects that occurred dfiring
manyifacturing, .¢an typically be addressed by pressure testing, while construction and equipment tHreats
can typically/b€ addressed by examination and evaluation of the specific piece of equipment, component,
or pipe joint:"Random threats typically cannot be addressed through use of any of the integrity assessment
methods-discussed in this section, but are subject to the prevention measures discussed in Subsection
2.6.11.6.1

Use of a particular integrity assessment method may find indications of threats other than those that the
assessment was intended to address. For example, the third-party damage threat is usually best addressed
by implementation of prevention activities; however, an in-line inspection tool may indicate a dent in the
top half of the pipe. Examination of the dent may be an appropriate action in order to determine if the pipe
was damaged due to third-party activity.
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It is important to note that some of the integrity assessment methods discussed in Subsection 2.6.5.2.2 only
provide indications of defects. Examination using visual inspection and a variety of nondestructive
examination (NDE) techniques are required, followed by evaluation of these inspection results in order to
characterize the defect. The operator may choose to go directly to examination and evaluation for the entire
length of the pipeline segment being assessed, in lieu of conducting inspections. For example, the operator
may wish to conduct visual examination of aboveground piping for the external corrosion threat. Since the
pipe is accessible for this technique and external corrosion can be readily evaluated, performing in-line
inspection is not necessary.

2.6.4.2.2.2 Pipeline In-Line Inspection (B31.8S — 6.2)

In-lipe inspection (ILI) is an integrity assessment method used to locate and preliminarily €haracferize
indidations, such as metal loss or deformation, in a pipeline. The effectiveness of the ILI toahuséd depends
on the condition of the specific pipeline section to be inspected and how well the<teol matchep the
requjrements set by the inspection objectives. API Standard 1163, In-Line Anspection Sygtems
Qualjification, provides additional guidance on pipeline in-line inspection. The, following paragfaphs
discyss the use of ILI tools for certain threats.

Metdl Loss Tools for the Internal and External Corrosion Threat (B31.8S —6.2.1)

For these threats, the following tools can be used. Their effectiveness is litnited by the technology th¢ tool
employs.
(a) Magnetic Flux Leakage, Standard Resolution Tool - This is bétter suited for detection of meta] loss
than for sizing. Sizing accuracy is limited by sensor size. Itis sensitive to certain metallurgical defects,
uch as scabs and slivers. It is not reliable for detection orsizing of most defects other than metal|loss,
nd not reliable for detection or sizing of axially aligned metal-loss defects. High inspection speeds
egrade sizing accuracy.
Magnetic Flux Leakage, High Resolution Tool -~This provides better sizing accuracy than stamdard
esolution tools. Sizing accuracy is best for geometrically simple defect shapes. Sizing acc:tracy
egrades where pits are present or defect geometry becomes complex. There is some ability to detect
efects other than metal loss, but abilitylvaries with defect geometries and characteristics. It is not
enerally reliable for axially aligned defects. High inspection speeds degrade sizing accuracy.
Ultrasonic Compression Wave Tool-"This usually requires a liquid couplant. It provides no detection
1 sizing capability where returh, signals are lost, which can occur in defects with rapidly chapging
rofiles, some bends, and whén)a defect is shielded by a lamination. It is sensitive to debris and deposits
n the inside pipe wall. High speeds degrade axial sizing resolution.
Ultrasonic Shear Waye Jool - This requires a liquid couplant or a wheel-coupled system. Sjzing
ccuracy is limited-by-the number of sensors and the complexity of the defect. Sizing accuracy is
egraded by thepresence of inclusions and impurities in the pipe wall. High speeds degrade sjizing
esolution.
[ransverseflux Tool - This is more sensitive to axially aligned metal-loss defects than standard and
igh resolution MFL tools. It may also be sensitive to other axially aligned defects. It is less sengitive
han standard and high resolution MFL tools to circumferentially aligned defects. It generally proyides
ess, sizing accuracy than high resolution MFL tools for most defect geometries. High speeds$ can

1 . .
UEICLUU lellls abvulavy.

Crack Detection Tools for the Stress Corrosion Cracking Threat (B31.8S —6.2.2)

For this threat, the following tools can be used. Their effectiveness is limited by the technology the tool

employs.

(a) Ultrasonic Shear Wave Tool - This requires a liquid couplant or a wheel-coupled system. Sizing
accuracy is limited by the number of sensors and the complexity of the crack colony. Sizing accuracy
is degraded by the presence of inclusions and impurities in the pipe wall. High inspection speeds
degrade sizing accuracy and resolution.

()

(c)

@)

(e)

(e . SR S N o R VR . S NP o s S o W o W . SR N < N )

30


https://asmenormdoc.com/api2/?name=ASME PTB-9 2014.pdf

PTB-

9-2014: ASME Pipeline Standards Compendium

(b) Transverse Flux Tool - This is able to detect some axially aligned cracks, not including stress corrosion
cracking (SCC), but is not considered accurate for sizing. High inspection speeds can degrade sizing
accuracy.

Metal Loss and Caliper Tools for Third-Party Damage and Mechanical Damage Threat (B31.8S — 6.2.3)

Dent

s and areas of metal loss are the only aspect of these threats for which ILI tools can be effectively used

for detection and sizing.

Defo

rmation or geometry tools are most often used for detecting damage to the line involving deformation
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EPIPT CrosS SeCHoT, WHITIT Calt be caused by CONSITUCHON damage, dems caused by the pipe sejtling
rocks, third-party damage, and wrinkles or buckles caused by compressive loading or ureven
ment of the pipeline.

owest-resolution geometry tool is the gaging pig or single-channel caliper-type tool<)This type of tool
bquate for identifying and locating severe deformation of the pipe cross section~ A higher resolution
vided by standard caliper tools that record a channel of data for each caliperarm, typically 10 pr 12
bd around the circumference. This type of tool can be used to discern deformation severity and oyerall
e aspects of the deformation. With some effort, it is possible to identify sharpness or estimate sfrains
iated with the deformation using the standard caliper tool output. High-resolution tools provide the
detailed information about the deformation. Some also indicate slope or change in slope, which can
eful for identifying bending or settlement of the pipeline. Third-party damage that has rerounded
r the influence of internal pressure in the pipe may challengé.th€ lower limits of reliable detectipn of
the standard and high-resolution tools. There has been limited success identifying third-party damage
r magnetic-flux leakage tools. MFL tools are not useful for sizing deformations.

her Threats (B31.8S — 6.2.4)

e inspection is typically not the appropriate inspection method to use for all other threats listpd in
ection 2.6.5.2.1.

al Considerations for the Use of In-Line Inspection Tools (B31.8S —6.2.5)

[he following shall also be considered when selecting the appropriate tool:
/) Detection Sensitivity - Minimum defect size specified for the ILI tool should be smaller thah the
size of the defect sought to be ‘detected.
?) Classification - Classification allows differentiation among types of anomalies.
3) Sizing Accuracy - Sizing-accuracy enables prioritization and is a key to a successful intqgrity
management plan.
) Location Accurady's Location accuracy enables location of anomalies by excavation.
5) Requirementsfor)Defect Assessment - Results of ILI have to be adequate for the specific opergtor’s
defect assessment program.
['ypically, pipeline operators provide answers to a questionnaire provided by the ILI vendor that should
st all thesstgnificant parameters and characteristics of the pipeline section to be inspected. Sorhe of
he moreymport ant issues that should be considered are as follows:
/) Pipeline Questionnaire - The questionnaire pro- vides a review of pipe characteristics, such as|steel

orade, type of welds, length, diameter, wall thickness, elevation profiles, etc. Also| the

questionnaire identifies any restrictions, bends, known ovalities, valves, unbarred tees, couplings,
and chill rings the ILI tool may need to negotiate.

(2) Launchers and Receivers - These items should be reviewed for suitability, since ILI tools vary in

overall length, complexity, geometry, and maneuverability.

(3) Pipe Cleanliness - The cleanliness can significantly affect data collection.
(4) Type of Fluid - The type of phase — gas or liquid — affects the possible choice of technologies.
(5) Flow Rate, Pressure, and Temperature - Flow rate of the gas will influence the speed of the ILI

tool inspection. If speeds are outside of the normal ranges, resolution can be compromised. Total
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time of inspection is dictated by inspection speed, but is limited by the total capacity of batteries
and data storage available on the tool. High temperatures can affect tool operation quality and

should be considered.

(6) Product Bypass/Supplement - Reduction of gas flow and speed reduction capability on the ILI tool
may be a consideration in higher velocity lines. Conversely, the availability of supplementary gas

where the flow rate is too low shall be considered.

(c) The operator shall assess the general reliability of the ILI method by looking at the following:
(1) confidence level of the ILI method (e.g., probability of detecting, classifying, and sizing the

anomalies)
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?) history of the ILI method/tool

3) success rate/failed surveys

{) ability of the tool to inspect the full length and full circumference of the section
5) ability to indicate the presence of multiple cause anomalies

rally, representatives from the pipeline operator and the ILI service vendor should analyze the
bbjective of the inspection, and match significant factors known about the{pipeline and exp

ity management plan for the selection and implementation of the ILEinspections.
hination and Evaluation (B31.8S — 6.2.6)

pning of this information is required in order to determine the time frame for examination

nination consists of a variety of direct inspection techniques, including visual inspection, insped
+ NDE equipment, and taking measurements,@n order to characterize the defect in confirm
vations where anomalies are detected. Once.the defect is characterized, the operator must evalua
t in order to determine the appropriate mitigation actions. Mitigation is discussed in Subse
1.6.1.

.2.2.3 Pressure Testing (B31.8S — 6.3)

ure testing has long been an industry-accepted method for validating the integrity of pipelines.

priate for the threats being assessed.

E B31.8 contains-details on conducting pressure tests for both post-construction testing an
pquent testingtafter a pipeline has been in service for a period of time. The Code specifies th
ure to be attained and the test duration in order to address certain threats. It also specifies alloy

hediums and under what conditions the various test mediums can be used.

pperator should consider the results of the risk assessment and the expected types of anomali

goal
bcted
cs of

ipeline section and the goal set for the inspection. The operator shall gutline the process used in the

efect.
and

tions

htory
¢ the

ction

This
11 be

1 for
b test
yable

es to

deter

b 1 4 | Vb 41 falaae foats
TG WIIVIT U CUIIUULUU IIIDP\/\JLIUIID uLlllLllls PIUDDUIU l\abtlllé.

Time-Dependent Threats (B31.8S — 6.3.1)

Pressure testing is appropriate for use when addressing time-dependent threats. Time-dependent threats are
external corrosion, internal corrosion, stress corrosion cracking, and other environmentally assisted
corrosion mechanisms.

Manufacturing and Related Defect Threats (B31.8S —6.3.2)

Pressure testing is appropriate for use when addressing the pipe seam aspect of the manufacturing threat.
Pressure testing shall comply with the requirements of ASME B31.8. This will define whether air or water
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shall be used. Seam issues have been known to exist for pipe with a joint factor of less than 1.0 (e.g., lap-
welded pipe, hammer-welded pipe, and butt-welded pipe) or if the pipeline is composed of low-frequency
welded electric resistance welded (ERW) pipe or flash-welded pipe. References for determining if a
specific pipe is susceptible to seam issues are Integrity Characteristics of Vintage Pipelines (The INGAA
Foundation, Inc.) and History of Line Pipe Manufacturing in North America (ASME research report).

When raising the MAOP of a steel pipeline or when raising the operating pressure above the historical
operating pressure (i.e., highest pressure recorded in 5 years prior to the effective date of this Code [ASME
B31.8S]), pressure testing must be performed to address the seam issue

Presgure testing shall be in accordance with ASME B31.8, to at least 1.25 times the MAOP. ASME B31.8
defirjes how to conduct tests for both post-construction and in-service pipelines.

All Qther Threats (B31.8S —6.3.3)
Presgure testing is typically not the appropriate integrity assessment method to use forall'ether threats listed
in Sybsection 2.6.5.2.1.

Exarhination and Evaluation (B31.8S — 6.3.4)
Any gection of pipe that fails a pressure test shall be examined in order to evialuate that the failure wap due
to the threat that the test was intended to address. If the failure was due+o another threat, the test fgilure

information must be integrated with other information relative to the other threat and the segment reass¢ssed
for risk.

2.6.82.2.4 Direct Assessment (B31.8S — 6.4)

Dire¢t assessment is an integrity assessment method utilizing a structured process through which the
operjtor is able to integrate knowledge of the physical\characteristics and operating history of a pipeline
or segment with the results of inspection, examination, and evaluation, in order to determinje the

ity.

on pjpeline segments. The operator may use NACE SP0502 to conduct ECDA. The ECDA process
integrates facilities data, and curfent and historical field inspections and tests, with the physical
chargcteristics of a pipeline. Nonintrusive (typically aboveground or indirect) inspections are usgd to
ate the success of the corrosion protection. The ECDA process requires direct examinationg and
ations. Direct examinations and evaluations confirm the ability of the indirect inspections to lpcate
active and past corrosion.lecations on the pipeline. Post-assessment is required to determine a corrsion
rate fo set the reinspection interval, reassess the performance metrics and their current applicability, and
ensufe the assumptions made in the previous steps remain correct.

The ECDA progess therefore has the following four components:
(a) pre-assessment
(b) iJlspections

Seauaariati o c o d Aol ot o
C) cxammatrons-ana-evartattons

(d) post-assessment

The focus of the ECDA approach described in this Code [ASME B31.8S] is to identify locations where
external corrosion defects may have formed. It is recognized that evidence of other threats such as
mechanical damage and SCC may be detected during the ECDA process. While implementing ECDA and
when the pipe is exposed, the operator is advised to conduct examinations for nonexternal corrosion threats.
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The prescriptive ECDA process requires the use of at least two inspection methods, verification checks by
examination and evaluations, and post-assessment validation.

For more information on the ECDA process as an integrity assessment method, see NACE SP0502, Pipeline
External Direct Assessment Methodology.

Internal Corrosion Direct Assessment Process (ICDA) for the Internal Corrosion Threat (B31.8S — 6.4.2)

Internal corrosion direct assessment can be used for determining integrity for the internal corrosion threat
on pipeline segments that normally carry dry gas but may suffer from short-term upsets of wet gas or free
wate RN S—— - = I L~ R v‘v CH— o ,,_v. et "

electrolyte such as water to first accumulate, provide information about the remaining length of\pipe. If
thesq low points have not corroded, then other locations further downstream are less likely to~accumulate
electrolytes and therefore can be considered free from corrosion. These downstream locations” woulld not
require examination.

Interpal corrosion is most likely to occur where water first accumulates. Predicting the locations of yater
accumulation (if upsets occur) serves as a method for prioritizing local examinations. Predicting where
watef first accumulates requires knowledge about the multiphase flow behaviotrin the pipe, requiring cdrtain
data [see Subsection 2.6.5.4.1). ICDA applies between any feed points until @ new input or output chgnges
the potential for electrolyte entry or flow characteristics.

Exarpinations are performed at locations where electrolyte accumulation is predicted. For most pipglines
it is gxpected that examination by radiography or ultrasonic NDEwill be required to measure the remajning
wall thickness at those locations. Once a site has been exposed, internal corrosion monitoring methpd(s)
[e.g.] coupon, probe, ultrasonic (UT) sensor] may allow amoperator to extend the reinspection interval and
benefit from real-time monitoring in the locations most\susceptible to internal corrosion. There mayf also
be sgme applications where the most effective approach is to conduct in-line inspection for a portipn of
pipej and use the results to assess the downstream*internal corrosion where in-line inspection cannpt be
conducted. Ifthe locations most susceptible to corrosion are determined not to contain defects, the intggrity
of a |large portion of the pipeline has been ensured. For more information on the ICDA process fs an
integrity assessment method, see Sub§ection 2.6.7.4.1, and the NACE 0206-2006 Standard Pragtice,
Interhal Corrosion Direct Assessment Methodology for Pipelines Carrying Normally Dry Natural Gas {DG-
ICDA).

Stress Corrosion Cracking Direct Assessment (SCCDA) for the Stress Corrosion Cracking Threat (B31.8% —
64.3

Stress corrosion cracking-direct assessment can be used to determine the likely presence or absence of|SCC
on pjpeline segments.by evaluating the SCC threat. Note that NACE RP0204 Stress Corrosion Cra¢king
(SCAQ) Direct Assessment Methodology provides detailed guidance and procedures for conducting SCEDA.
The BCCDA pre=assessment process integrates facilities data, current and historical field inspectiong, and
tests|with théphysical characteristics of a pipeline. Nonintrusive (typically terrain, aboveground, ahd/or
indirpct)-6bservations and inspections are used to estimate the absence of corrosion protection. | The
SCCPA process requires direct examinations and evaluations. Direct examinations and evalugtions
confirmrtheabrhty of themdirect mspectionstotocateeviderceof-SECom theprpetime—Postassessment
is required to set the re-inspection interval, re-assess the performance metrics and their current applicability,
plus confirm the validity of the assumptions made in the previous steps remain correct.

The focus of the SCCDA approach described in this Code [ASME B31.8S] is to identify locations where
SCC may exist. It is recognized that evidence of other threats such as external corrosion, internal corrosion,
or mechanical damage may be detected during the SCCDA process. While implementing SCCDA, and
when the pipe is exposed, the operator is advised to conduct examinations for non-SCC threats. For detailed
information on the SCCDA process as an integrity assessment method, see especially NACE SP0204.
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All Other Threats (B31.8S — 6.4.4)

Direct assessment is typically not the appropriate integrity assessment method to use for all other threats
listed in Subsection 2.6.5.2.1.

2.6.5.2.2.5 Other Integrity Assessment Methodologies (B31.8S - 6.5)

Other proven integrity assessment methods may exist for use in managing the integrity of pipelines. For
the purpose of this Code [ASME B31.8S], it is acceptable for an operator to use these inspections as an
alternative to those listed above.

For prescriptive-based integrity management programs, the alternative integrity assessment shall ll;e an
industry-recognized methodology, and be approved and published by an industry consenstis*stanglards
orgapization.

For [performance-based integrity management programs, techniques other thansthose published by
consgnsus standards organizations may be utilized; however, the operator shalldellow the performpance
requirements of this Code [ASME B31.8S] and shall be diligent in confirming and.documenting the validity
of thjs approach to confirm that a higher level of integrity or integrity assurance’was achieved.

2.6.8.2.3 Integrity Management Plan (B31.8S - 8)

2.6.82.3.1 General (B31.8S - 8.1)

The [integrity management plan is developed after gathering’the data (see Subsection 2.6.5.4.1) and
comypleting the risk assessment (see Subsection 2.6.5.6.1) fop each threat and for each pipeline segmgnt or
systgm. An appropriate integrity assessment method shall'be identified for each pipeline system or seginent.
i Ising
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key element in the plan. These act1v1t1es may include, for example prevention of third-party darnage and
monitoring for outside force damage.

A performance-based integrity management plan, containing the same structure as the prescriptive-based
plan, requires more detailed analyses based upon more complete data or information about the line. Using
a risk assessment model, a pipeline operator can exercise a variety of options for integrity assessments and
prevention activities, as well as their timing.
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Prior integrity assessments and mitigation activities should only be included in the plan if they were as
rigorous as those identified in this Code [ASME B31.8S].

2.6.5.2.3.2  Updating the Plan (B31.8S — 8.2)

Data collected during the inspection and mitigation activities shall be analyzed and integrated with
previously collected data. This is in addition to other types of integrity management-related data that is
constantly being gathered through normal operations and maintenance activities. The addition of this new
data is a continuous process that, over time, will improve the accuracy of future risk assessments via its
. . 65Tt . ) : Hresult
in continual revision to the integrity assessment and mitigation aspects of the plan. In addition, changes to
the physical and operating aspects of the pipeline system or segment shall be properly managed| (see
Subsection 2.6.3.2.3).

This|ongoing process will most likely result in a series of additional integrity asses§ments or revigw of
previous integrity assessments. A series of additional mitigation activities o follow-up to preyious
mitigation activities may also be required. The plan shall be updated periodically ‘as‘additional informpation
is acquired and incorporated.

It is{recognized that certain integrity assessment activities may be dne-time events and focused on
elimination of certain threats, such as manufacturing, construction, and\équipment threats. For other thfeats,
such|as time-dependent threats, periodic inspection will be requited” The plan shall remain flexibl¢ and
incofporate any new information.

2.6.8.2.3.3 Plan Framework (B31.8S — 8.3)

The Integrity management plan shall contain detailed iniformation regarding each of the following elerhents
for epch threat analyzed and each pipeline segment\or’system.

Gathering, Reviewing, and Integrating Data (B31.8S —8.3.1)

The first step in the integrity management process is to collect, integrate, organize, and review all pertinent
and pvailable data for each threat and(pipeline segment. This process step is repeated after intggrity
asse§sment and mitigation activities ‘have been implemented and as new operation and mainterjance
information about the pipeline system or segment is gathered. This information review shall be contpined
in the plan or in a database that-is-part of the plan. All data will be used to support future risk assessrhents
and integrity evaluations. Data gathering is covered in Subsection 2.6.5.4.1.

Assess Risk (B31.8S - 8.3.2)

Risk|assessment should.be performed periodically to include new information, consider changes magde to
the pipeline system or segment, incorporate any external changes, and consider new scientific technjques
that have been developed and commercialized since the last assessment. It is recommended that this be
perfaqrmed agnually but shall be performed after substantial changes to the system are made and befote the
end ¢f theseurrent interval. The results of this assessment are to be reflected in the mitigation and intdgrity
assegsment activities. Changes to the acceptance criteria will also necessitate reassessment. The intggrity

Integrity Assessment ((B31.8S —8.3.3)

Based on the assessment of risk, the appropriate integrity assessments shall be implemented. Integrity
assessments shall be con ducted using in-line inspection tools, pressure testing, and/or direct assessment.
For certain threats, use of these tools may be inappropriate. Implementation of prevention activities or
more frequent maintenance activities may provide a more effective solution. Integrity assessment method
selection is based on the threats for which the inspection is being performed. More than one assessment
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method or more than one tool may be required to address all the threats. After each integrity assessment,
this portion of the plan shall be modified to reflect all new information obtained and to provide for future
integrity assessments at the required intervals. The plan shall identify required integrity assessment actions
and at what established intervals the actions will take place. All integrity assessments shall be prioritized
and scheduled.

Figure 2-23 provides the integrity assessment schedules for the external corrosion and internal corrosion
time-dependent threats for prescriptive plans. The assessment schedule for the stress corrosion cracking

thre

t is discussed in Subsection 2.6.5.4.2.3.4. The assessment schedules for all other threats are iden

ified

in af
prior
spec
Subs

A pe
prev
prog]

propriate chapters of Subsection 2.6.5.4.2 under the heading of Assessment Interval. A ley
itization listing and schedule shall be contained in this section of the integrity managementplan.
fics for selecting integrity assessment methods and performing the inspections are lcoverg
ection 2.6.5.4.2.

rformance-based integrity management plan can provide alternative integrity aSsessment, repaif

rrent
The
d in

, and

pntion methods with different implementation times than those requiredUnder the prescriptive

rfam. These decisions shall be fully documented.

Responses to Integrity Assessment, Mitigation (Repair and Prevention), and Intervals (B31.8S —8.3.4)

The

shall
first

addr
perfq
prev
appr
sche
real-

Figu
spred
segn
that

plan shall specify how and when the operator will respond to integrity assessments. The resppnses

be immediate, scheduled, or monitored. The mitigation elementof the plan consists of two parts,
bart is the repair of the pipeline. Based on the results of the ifitegrity assessments and the threat
pssed, appropriate repair activities shall be determined-<and conducted. These repairs sh
rmed in accordance with accepted standards and operating practices. The second part of mitigat
pntion. Prevention can stop or slow down future deterioration of the pipeline. Prevention is al
ppriate activity for time-independent threats. All mitigation activities shall be prioritized
fuled. The prioritization and schedule shall be raodified as new information is obtained and shal
ime aspect of the plan (see Subsection 2.6.1176.1)

e 2-8, Figure 2-9, and Figure 2-10 (provide an example of an integrity management plan
dsheet format for a hypothetical pipeline segment (line 1, segment 3). This spreadsheet show
ent data, the integrity assessment plan devised based on the risk assessment, and the mitigation|
vould be implemented, including the reassessment interval.

The
eing
1 be
on is
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plan
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Figure 2-8: Example of Integrity Management Plan for Hypothetical Pipeline Segment (Segment
Data: Line 1, Segment 3) (B31.8S - Table 8.3.4-1)

Segment Data Type Example
Pipe attributes Pipe grade AP| 5L-%42 (290 MPa)
Size NPS 24 (DN 600)
Wall thickness 0.250 in. (6.35 mm)
Manufacturer A. 0. Smith
Manufacturer process Low frequency
Manufacturing date 1965

Operational

Design/construction

Seam type

Operating stress
Coating type
Coating condition

Pipe install date
Joining method
Soil type

Soil stability
Hydrostatic test

Operating pressure (high/low)

Compressor discharge temperature

Pipe wall temperature
Gas quality
Flow rate

Repair methods
Leak/rupture history
Pressure cycling
CP effectiveness
SCC indications

Electric resistance weld

630/550 psig (4 340/3 790 kPa)

72% SMYS
Coal tar
Fair

1966

Submerged arc weld
Clay

Good

None

120°F (49°C)

65°F \¥8°C)

Good

50 MMSCFD (1.42 MSm?/d)

Replacement
None

Low

Fair

Minor cracking

Figure 2-9: Example of Integrity Management Plan for Hypothetical Pipeline Segment (Integn
Assessment Plan: Line’1, Segment 3) (B31.8S - Table 8.3.4-2)

ity

Intervgl,
Threat Criteria /Risk Assessment Integrity Assessment Mitigation yr
External cormsion Some extémalicorrosion history, Conduct hydmostatic test, Replace/repair locations 10
no id-lin&inspection perform in-line inspec- where CFP below
tion, or perform direct 1.25 times the MAOP
assessment
Infernal corrosion Mo history of IC issues, no in- Conduct hydmostatic test, Replace/repair locations 10
line inspection perform in-line inspec- where CFP below
tion, or perform direct 1.25 times the MAOP
assessment
sqQC Have found SCC of near critical Conduct hydmstatic test Replace pipe at test 3-5
dimension failure locations
Mgnufacturing ERW pipe, joint factor <1.0, Conduct hydmstatic test Replace pipe at test NfA
no hydrostatic test failure locations
Construction/fabrication No construction issues None required N/A MNfA
Equipment No equipment issues None required NfA MNfA
Thind-party damage Mo third-party damage issues None required NfA MfA
Incorrect operations Mo operations issues None required NfA MfA
Weather and outside force No weather or outside force None required NJA NfA

related issues
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Figure 2-10: Example of Integrity Management Plan for Hypothetical Pipeline Segment (Mitigation

2.6.3.3 CFR Language: 192.917(b)

(b) Data gathering and integration. To identify and evaluate the potential threats to a covered pip
degment, an operator must gather and intégrate existing data and information on the entire pipelin

2.6.5

g
1
dather and evaluate the set of data'specified in Appendix A to ASME/ANSI B31.8S, and consider]
q
d

.34 ASME Standard Language

Plan: Line 1, Segment 3) (B31.8S - Table 8.3.4-3)

Example Description

Repair Any hydrostatic test failure will be repaired
by replacement of the entire joint of pipe.

Prevention Prevention activities will include further moni-
toring for SCC at susceptible locations,
review of the cathodic protection design

s lovole ol o omitariog Foar colosting
et e T e e T e e ey

seam corrosion when the pipeline is

exposed.
Interval for The interval for reinspection will be 3 yr
reinspection if there was a failure caused by SCC. The
interval will be 5 yr if the test was
successful.
Data Test failures for reasons other than extemal
integration or intemal corrosion, SCC, or seam defeet

must be considered when performingerisk
assessment for the associated threat.

GENERAL NOTE: For this pipeline segment, hydrostafi¢ testing will
be conducted. Selection of this method is appreghigte due to its
ability to address the internal and external corrasion threats as well
as the manufacturing threat and the SCC threah The test pressure
will be at 1.39 times the MAOP.

ould be relevant to the covered segment. In performing this data gathering and integration, an opq
hust follow the requirements in ASME/ANSI B31.8S, Section 4. At a minimum, an operator

n the covered segment andthe non-covered segments, past incident history, corrosion control red

ontinuing surveillancesrecords, patrolling records, maintenance history, internal inspection re
nd all other conditiofis)specific to each pipeline.

CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipel
on 4. EQr user convenience, Section 4 and Appendix A of B31.8S has been included below.

.4.1 Gathering, Reviewing, and Integrating Data (B31.8S - 4)

eline
e that
rator
must
both
ords,
tords

2

nes

2.6.54.1.1 General (B31.8S - 4.1)

This section provides a systematic process for pipeline operators to collect and effectively utilize the data
elements necessary for risk assessment. Comprehensive pipeline and facility knowledge is an essential
component of a performance-based integrity management program. In addition, information on operational
history, the environment around the pipeline, mitigation techniques employed, and process/procedure
reviews is also necessary. Data are a key element in the decision-making process required for program
implementation. When the operator lacks sufficient data or where data quality is below requirements, the
operator shall follow the prescriptive-based processes as shown in Subsection 2.6.5.4.2.

39


https://asmenormdoc.com/api2/?name=ASME PTB-9 2014.pdf

PTB-9-2014: ASME Pipeline Standards Compendium

Pipeline operator procedures, operation and maintenance plans, incident information, and other pipeline
operator documents specify and require collection of data that are suitable for integrity/risk assessment.
Integration of the data elements is essential in order to obtain complete and accurate information needed
for an integrity management program.

2.6.5.4.1.2 Data Requirements (B31.8S - 4.2)

The operator shall have a comprehensive plan for collecting all data sets. The operator must first collect
the data required to perform a risk assessment (see Subsection 2.6.5.6.1). Implementation of the integrity
manggeTent progranr withdrivetire cottectiomamd prioritizationr of additiomatdata elements Tequited to
mordq fully understand and prevent/mitigate pipeline threats.

Figure 2-11: Data Elements for Prescriptive Pipeline Integrity Program (B31.8S - Table"4.2.141)

Category Data
Attribute data Pipe wall thickness
Diameter
Seam type and joint factor
Manufacturer

Manufacturing date
Material properties
Equipment properties

Construction Year of installation
Bending method
Joining method, process and inspection
results
Depth of cover
Crossings/casings
Pressure test
Field coating methods
Soil, backfill
Inspection reports
Cathodic protectioninstalled
Coating type

Operational Gas quality
Flow.rate
Normal maximum and minimum operating
pressures
Leak/failure history
Coating condition
CP {cathodic protection) system performance
Pipe wall temperature
Pipe inspection reports
OD/ID corrosion monitoring
Pressure fluctuations
Regulator/relief performance
Encroachments
Repairs
Vandalism
Extemal forces

Inspection Pressure tests
In-line inspections
Geometry tool inspections
Bell hole inspections
CP inspections (CIS)
Coating condition inspections (DCVG)
Audits and reviews

Prescriptive Integrity Management Programs (B31.8S - 4.2.1)

Limited data sets shall be gathered to evaluate each threat for prescriptive integrity management program
applications. These data lists are provided in Subsection 2.6.5.4.2 for each threat and summarized in Figure
2-11. All of the specified data elements shall be available for each threat in order to perform the risk
assessment. If such data are not available, it shall be assumed that the particular threat applies to the pipeline
segment being evaluated.
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Performance-Based Integrity Management Programs (B31.8S - 4.2.2)

There is no standard list of required data elements that apply to all pipeline systems for performance-based
integrity management programs. However, the operator shall collect, at a minimum, those data elements
specified in the prescriptive-based program requirements. The quantity and specific data elements will vary
between operators and within a given pipeline system. Increasingly complex risk assessment methods
applied in performance-based integrity management programs require more data elements than those listed

in Subsection 2.6.5.4.2.

Il’litl""" tho focuc chall ho o ocollactina tho data nocaccay to-ev aliiato aronc n{-‘nrmnam rmrl otheran.
Y5 tHe—+oeH St e-0-corecth £-the-adta-hecessar Y Syardateadreas—o+cof otet

areaq of high risk. The operator will collect the data required to perform system-wide integrity assessn]
and phny additional data required for general pipeline and facility risk assessments. This data ‘is
integrated into the initial data. The volume and types of data will expand as the plan is impleménted
yearg of operation.

2.6.44.1.3 Data Sources (B31.8S - 4.3)

The flata needed for integrity management programs can be obtained from within*the operating com
and from external sources (e.g., industry-wide data). Typically, the documentation containing the req|
data plements is located in design and construction documentation, and curfent operational and mainter
recotds.

specific

ents,
then
over

pany
nired
ance

A survey of all potential locations that could house these records.may be required to document what is

availpble, its form (including the units or reference system), and to'determine if significant data deficie
existf If deficiencies are found, action to obtain the data, can be planned and initiated relative
impdrtance. This may require additional inspections and:field data collection efforts.

Exisfing management information system (MIS) orggégraphic information system (GIS) databases an
resu]litns of any prior risk or threat assessments are.also useful data sources. Significant insight can al
obtained from subject matter experts and those ‘involved in the risk assessment and integrity manage
program processes. Root cause analyses of previous failures are a valuable data source. These may r¢
additional needs in personnel training of.qualifications.

neies
o its

d the
ko be
ment
flect

Valupble data for integrity management program implementation can also be obtained from external

sour¢es. These may include jdrisdictional agency reports and databases that include information su

ch as

soil data, demographics, and hydrology, as examples. Research organizations can provide background on

many pipeline-related issties useful for application in an integrity management program. Industry cons
and ¢ther operators cahialso be useful information sources.

The flata sourceg. listed in Figure 2-12 are necessary for integrity management program initiation. A
integrity management program is developed and implemented, additional data will become available.
will Include\inSpection, examination, and evaluation data obtained from the integrity management pro
and dlata-developed for the performance metrics covered in Subsection 2.6.3.2.1.

ortia

s the
This
oram
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Figure 2-12: Data Elements for Prescriptive Pipeline Integrity Program (B31.8S - Table 4.3-1)

Process and instrumentation drawings (P&ID)
Pipeline alignment drawings

Original construction inspector notes/records
Pipeline aerial photography

Facility drawings/maps

As-built drawings

Material certifications

Survey reports/drawings

Safety related condition reports
Operator standards/specifications

2.6.5

Apl
of th
Reca
used

resultts can be considered. This is often referred to as metadata or information about the data.

Data|
effor

assumptions used in place of specific data elements should be avoided.

Another data collection consideration is whether the age of the data invalidates its applicability to the tlreat.
pertaining to time-dependent threats such as corrosion or stress corrosion cracking (SCC) may njot be

Data]
relev

and fime-independent threats.do-not have implied time dependence, so earlier data is applicable.

The ynavailability of idéntified data elements is not a justification for exclusion of a threat from the intg

mandg
colle

2.6.5

Industry standards/specifications
0&M procedures

Emergency response plans
Inspection records

Test reports/records

Incident reports

Compliance records
Design/engineering reports
Technical evaluations
Manufacturer equipment data

.4.1.4 Data Collection, Review, and Analysis (B31.8S - 4.4)

in for collecting, reviewing, and analyzing the data shall be ereated and in place from the conce
e data collection effort. These processes are needed to verify the quality and consistency of the
rds shall be maintained throughout the process that identify where and how unsubstantiated d
in the risk assessment process, so its potential impacton the variability and accuracy of assess

resolution and units shall also be determined:-\Consistency in units is essential for integration. H
t should be made to utilize all of the actual data for the pipeline or facility. Generalized intq

ption
data.
hta 1S
ment

very
grity

ant if it was collected many. years before the integrity management program was developed.

jgement program:\Depending on the importance of the data, additional inspection actions or field
ction efforts-may be required.

.4.1.5 Data Integration (B31.8S - 4.5)

able

grity
data

Indiyiduahdata elements shall be brought together and analyzed in their context to realize the full Va?[;e of
integri

management and risk assessment. A major strength of an effective integrity management propram

lies in its ability to merge and utilize multiple data elements obtained from several sources to provide an
improved confidence that a specific threat may or may not apply to a pipeline segment. It can also lead to
an improved analysis of overall risk.

For integrity management program applications, one of the first data integration steps includes development
of a common reference system (and consistent measurement units) that will allow data elements from
various sources to be combined and accurately associated with common pipeline locations. For instance,
in-line inspection (ILI) data may reference the distance traveled along the inside of the pipeline (wheel
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count), which can be difficult to directly combine with over-the-line surveys such as close interval survey
(CIS) that are referenced to engineering station locations.

Figure 2-11 describes data elements that can be evaluated in a structured manner to determine if a particular
threat is applicable to the area of concern or the segment being considered. Initially, this can be
accomplished without the benefit of inspection data and may only include the pipe attribute and construction
data elements shown in Figure 2-11. As other information such as inspection data becomes available, an
additional integration step can be performed to confirm the previous inference concerning the validity of
the presumed threat. Such data i ion i o_very effective fo esSi e ype of
mitigation measures to be used.

NCd NIred 0_datd N9 cCd and

Datalintegration can also be accomplished manually or graphically. An example of manual integratjon is
the quperimposing of scaled potential impact area circles (see Subsection 2.6.1.2.1) on pipeline gerial
photpgraphy to determine the extent of the potential impact area. Graphical .infegration ca
accomplished by loading risk-related data elements into an MIS/GIS system and graphically overlaying
them| to establish the location of a specific threat. Depending on the data resolition used, this cou
applied to local areas or larger segments. More-specific data integration software is also availablg that
facilftates use in combined analyses. The benefits of data integration can Be-illustrated by the following
hypathetical examples:

EXAMPLES:
(1) In reviewing ILI data, an operator suspects mechanical damage in the top quadrant of a pipeling in a
cultiyated field. It is also known that the farmer has been plowing in this area and that the depth of ¢over
may |be reduced. Each of these facts taken individually prévides some indication of possible mechgnical
damgge, but as a group the result is more definitive.
(2) An operator suspects that a possible corrosion problem exists on a large-diameter pipeline located in a
populated area. However, a CIS indicates good cathodic protection coverage in the area. A direct cyrrent
voltage gradient (DCVG) coating condition inspection is performed and reveals that the welds were ftape-
coatgd and are in poor condition. The CISlresults did not indicate a potential integrity issue, but| data
integration prevented possibly incorrect,conclusions.

2.6.844.2 Threat Process Charts. and Prescriptive Integrity Management Plans (B31.8S
Nonmandatory Appendix A)

2.6.84.2.1 External Corrosion Threat (B31.8S - A-1)

2.6.844.2.1.1.  Scope(B31.8S - A-1.1)

Subsection 2.6.54:2:1 provides an integrity management plan to address the threat, and methods of intggrity
asseysment and-mitigation, of external corrosion (see Figure 2-13). External corrosion is defined i this
cont¢xt to include galvanic corrosion and microbiologically influenced corrosion (MIC).

This|se¢tion outlines the integrity management process for external corrosion in general and also cpvers
some specific issues. Pipeline incident analysis has identified external corrosion among the causes of past
incidents.

2.6.5.4.2.1.2.  Gathering, Reviewing, and Integrating Data (B31.8S — A-1.2)

The following minimal data sets should be collected for each segment and reviewed before a risk assessment
can be conducted. This data is collected in support of performing risk assessment and for special
considerations, such as identifying severe situations requiring more or additional activities.

(a) year of installation
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(b) coating type

(c) coating condition

(d) years with adequate cathodic protection

(e) years with questionable cathodic protection
(f) years without cathodic protection

(g) soil characteristics

(h) pipe inspection reports (bell hole)

(i) MIC detected (yes, no, or unknown)

(7)) leak history

(k) wall thickness

() diameter

(m) qperating stress level (% SMYS)
(n) past hydrostatic test information

For this threat, the data is used primarily for prioritization of integrity assessmént and/or mitig
activiities. Where the operator is missing data, conservative assumptions shall becused when perfor
the risk assessment or, alternatively, the segment shall be prioritized higher.

2.6.944.2.1.3. Criteria and Risk Assessment (B31.8S — A-1.3)

For nlew pipelines or pipeline segments, the operator may wish to use-tlie original material selection, d
condjitions, and construction inspections, as well as the current opérating history, to establish the cond
of the pipe. For this situation, the operator must determine that'the construction inspections have an

or greater rigor than that provided by the prescribed integrity assessment in this Code [ASME B31.89

In ng case shall the interval between construction and the first required reassessment of integrity exce
yearg for pipe operating above 60% SMYS, 13 yearsdor pipe operating above 50% SMYS and at or b
60%|[SMYS, 15 years for pipe operating at or above*30% SMY'S and at or below 50% SMYS, and 20

for pjpe operating below 30% SMYS.

For 3ll pipeline segments older than thos¢ stated above, integrity assessment shall be conducted us|
methodology, within the specified response interval, as provided Subsection 2.6.5.4.2.1.5.

Previous integrity assessments,ean/be considered as meeting these requirements, provided the insped
have|equal or greater rigor than-that provided by the prescribed inspections in this Code [ASME B31
The Interval between the previous integrity assessment and the next integrity assessment cannot exceq
interyal stated in this Code [ASME B31.8S].

2.6.944.2.1.4. Intégrity Assessment (B31.8S — A-1.4)

The pperatorhas a choice of three integrity assessment methods: in-line inspection with a tool cap al
deteqting wallloss, such as an MFL tool; performing a pressure test; or conducting direct assessment

ation
ing

Psign
ition
bqual

.

ed 10
elow
years

Ing a

tions
.8S].
d the

(a) Ipn-Line Inspection - The operator shall consult Subsection 2.6.5.2.2, which defines the capabil

tools and he/she or his/her representative performs the inspection.
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Figure 2-13: Integrity Management Plan, External Corrosion Threat (Simplified Process:
Prescriptive) (B31.8S - Fig. A-1.1-1)

Gathering, reviewing,
and integrating data

2.6.5

Resp
(a) 1

Criteria and
risk assessment

Y Y

Determine Integrity assessment
assessment (ILI, DA, hydrotest,
interval or other)

A

Y

Responses and
mitigation
(repair and/or prevent)

l

Performance
metrics

Other information
to other threats

Y

Pressure Test - The operator shall consult Subsection 2.6.5.2.2, which defines how to conduct tes
oth post-construction andsin=service pipelines. The operator selects the appropriate test and he/s
is/her representative performs the test.

Direct Assessment - The operator shall consult Subsection 2.6.5.2.2, which defines the process,
nd inspections. The operator selects the appropriate tools and he/she or his/her representative per
he inspectionss

.4.2.1.5., <~Responses and Mitigation (B31.8S — A-1.5)

onses:to integrity assessments are detailed below.
h-Line Inspection - The response is dependent on the severity of corrosion as determined by calcull

s for
he or

00ls,
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cientifically proven rate of corrosion. Refer to Subsection 2.6.11.6.1 for responses to integrity
assessment.
(b) Direct Assessment - The response is dependent on the number of indications examined, evaluated, and
repaired. Refer to Subsection 2.6.11.6.1 for responses to integrity assessment.
(c) Pressure Testing - The interval is dependent on the test pressure. If the test pressure was at least 1.39
times MAOP, the interval shall be 10 years. If the test pressure was at least 1.25 times MAOP, the
interval shall be 5 years (see Subsection 2.6.11.6.1).
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If the actual operating pressure is less than MAOP, the factors shown above can be applied to the actual
operating pressure in lieu of MAOP for ensuring integrity at the reduced pressure only.

The operator shall select the appropriate repair methods as outlined in Subsection 2.6.11.6.1.

The operator shall select the appropriate prevention practices as outlined in Subsection 2.6.11.6.1.

2.6.5.4.2.1.6.  Other Data (B31.8S — A-1.6)

During the inspection activities, the operator may discover other data that should be used when performing
risk 3 - - T T - y be
detedted on the top half of the pipe. This may have been caused by third-party damage. It is appropriate
then to use this information when conducting risk assessment for the third-party damage threat,

2.6.594.2.1.7. Assessment Interval (B31.8S — A-1.7)

The pperator is required to assess integrity periodically. The interval for assessments’is’dependent on the
respgnses taken as outlined in Subsection 2.6.5.4.2.1.5.

Thesg intervals are maximum intervals. The operator must incorporate new.data into the assessmdnt as
data pecomes available and that may require more frequent integrity assessments. For example, a leak on
the spgment that may be caused by external corrosion should necessitate immediate reassessment.

Charjges to the segment may also require reassessment. Change“management is addressed in this {Code
[ASME B31.8S] in Subsection 2.6.3.2.3.

2.6.944.2.1.8. Performance Measures (B31.8S — A-1.8)

The [following performance measures shall be documented for the external corrosion threat, in order to
estaflish the effectiveness of the program and for eonfirmation of the integrity assessment interval:
(a) qumber of hydrostatic test failures caused by-external corrosion

(b) number of repair actions taken due to in-line inspection results, immediate and scheduled

(c) number of repair actions taken due to direct assessment results, immediate and scheduled

(d) qumber of external corrosion leaks (for low-stress pipelines it may be beneficial to compile leaks by
lpak classification)

2.6.54.2.2 Internal Corrosion Threat (B31.8S — A-2)

2.6.844.2.2.1.  Scope (B31.8S — A-2.1)

Subsgction 2.6.5.42:2'provides an integrity management plan to address the threat, and methods of intdgrity
assedsment and. mitigation, of internal corrosion. Internal corrosion is defined in this context to in¢lude
chenjical corrgsion and internal microbiologically influenced corrosion (MIC; see Figure 2-14).

corrosion among the causes of past incidents.

2.6.5.4.2.2.2.  Gathering, Reviewing, and Integrating Data (B31.8S — A-2.2)

The following minimal data sets should be collected for each segment and reviewed before a risk assessment
can be conducted. This data is collected in support of performing risk assessment and for special
considerations, such as identifying severe situations requiring more or additional activities.

(a) year of installation

(b) pipe inspection reports (bell hole)
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(c) leak history

(d) wall thickness

(e) diameter

(f) past hydrostatic test information

(¢) gas, liquid, or solid analysis (particularly hydrogen sulfide, carbon dioxide, oxygen, free water, and
chlorides)

(h) bacteria culture test results

(i) corrosion detection devices (coupons, probes, etc.)

()

(k) qperating stress level (% SMYS)

Figure 2-14: Integrity Management Plan, Internal Corrosion Threat (Simplified Process:
Prescriptive) (B31.8S - Fig. A-2.1-1)

. | Gathering, reviewing,
and integrating data

|

Criteria‘and
risk assgssment

Y Y

Determine Integrity assessment
assessment (ILI, DA, hydrotest,
interval or other)
A l
Responses and o Other information
mitigation o to other threats
Y
Performance
metrics
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For this threat, the data is used primarily for prioritization of integrity assessment and/or mitigation
activities. Where the operator is missing data, conservative assumptions shall be used when performing
the risk assessment or, alternatively, the segment shall be prioritized higher.

2.6.5.4.2.2.3. Criteria and Risk Assessment (B31.8S — A-2.3)

For new pipelines or pipeline segments, the operator may wish to use the original material selection, design
conditions, and construction inspections, as well as the current operating history, to establish the condition
of the pipe. For this situation, the operator must determine that the construction inspections have an equal

In nq case may the interval between construction and the first required reassessment of integrity exce
yearg for pipe operating above 60% SMYS, 13 years for pipe operating above 50% SMY.S-and at or b
60%|SMYS, and 15 years for pipe operating at or below 50% SMYS.

For

methodology within the specified response interval, as provided in Subsection-2.6.5.4.2.2.5.

Previous integrity assessments can be considered as meeting these requitements provided the insped
have|equal or greater rigor than that provided by the prescribed inspections in this Code [ASME B31

The

interyal stated in this Code [ASME B31.8S].

2.6.944.2.2.4. Integrity Assessment (B31.8S — A-2.4)

The

deteqting wall loss, such as an MFL tool; performing-a pressure test; or conducting direct assessment

(@

2.6.944.2.2.5. Responses and Mitigation (B31.8S — A-2.5)

Responses to,integrity assessments are detailed below.

(@)

ion, the operator shall determine that a corrosive environment does not exist.

41l pipeline segments older than those stated above, integrity assessment shall’be conducted us

nterval between the previous integrity assessment and the nextintegrity assessment cannot excee

bperator has a choice of three integrity assessment'methods: in-line inspection with a tool capal

In-Line Inspection - For in-line inspection;ythe operator must consult Subsection 2.6.5.2.2, W
defines the capability of various ILI deviges and provides criteria for running of the tool. The opg
delects the appropriate tools and he/she.et his/her representative performs the inspection.
Pressure Test - The operator shall consult Subsection 2.6.5.2.2, which defines how to conduct tes
Both post-construction and in-setvice pipelines. The operator selects the appropriate test and he/s
Ris/her representative performs)the test.

Direct Assessment - The operator shall consult Subsection 2.6.5.2.2, which defines the process, {
g
t

he inspections.

]. In

ed 10
elow

Ing a

tions
.8S].
d the

le of

hich
rator

s for
he or

00ls,

nd inspections. The operator selects the appropriate tools and he/she or his/her representative performs

In-LinevTuspection - The response is dependent on the severity of corrosion, as determing

d by

dalculating critical failure pressure of indications (see ASME B31G or equivalent) and a reasofably
dnticipated or scientifically proven rate of corrosion. Refer to Subsection 2.6.11.6.1 for responqles to

integrity assessments.

(b) Direct Assessment - The response is dependent on the number of indications examined, evaluated, and
repaired. Refer to Subsection 2.6.11.6.1 for responses to integrity assessment. An acceptable method

to address dry gas internal corrosion is NACE SP0206.

(c) Pressure Testing - The interval is dependent on the hydrostatic test pressure. If the test pressure was at
least 1.39 times MAOP, the interval is 10 years. If the test pressure was at least 1.25 times MAOP, the

interval is 5 years (see Subsection 2.6.11.6.1).
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If the actual operating pressure is less than MAOP, the factors shown above can be applied to the actual
operating pressure in lieu of MAOP for the purposes of insuring integrity at the reduced pressure only.

The operator shall select the appropriate repair methods as outlined in Subsection 2.6.11.6.1.

The operator shall select the appropriate prevention practices as outlined in Subsection 2.6.11.6.1. Data
confirming that a corrosive environment exists should prompt the design of a mitigation plan of action and
immediate implementation should occur. Data suggesting that a corrosive environment may exist should
prompt an immediate reevaluation. If the data shows that no corrosive condition or environment exists,
then [the operator should identify the conditions that would prompt reevaluation.

2.6.844.2.2.6. Other Data (B31.8S — A-2.6)

During the inspection activities, the operator may discover other data that should be usediwhen perforpning
risk gssessments for other threats. For example, when conducting an ILI with an MEL ‘tool, dents mjy be
callefd out on the top half of the pipe. This may have been caused by third-party damage. It is appropriate
then [to use this data when conducting integrity assessment for the third-party damage threat.

2.6.54.2.2.7. Assessment Interval (B31.8S — A-2.7)

The pperator is required to assess integrity periodically. The interval for assessment is dependent oh the
respgnses taken, as outlined in Subsection 2.6.5.4.2.2.5.

Thesg intervals are maximum intervals. The operator shall incorporate new data into the assessment a4 data
becomes available, and that may require more frequent integrity assessments. For example, a leak opn the
segnjent that may be caused by internal corrosion would*necessitate immediate reassessment.

Charges to the segment may also drive reassessment.~This change management is addressed in Subsection
2.6.32.3.

2.6.594.2.2.8. Performance Metrics (B31.85 — A-2.8)

The [following performance metrics shall be documented for the internal corrosion threat, in order to
estaljlish the effectiveness of the program and for confirmation of the integrity assessment interval:
(a) number of hydrostatic test failures caused by internal corrosion

(b) umber of repair actions-taken due to in-line inspection results, immediate and scheduled

(c) number of repair actignstaken due to direct assessment results, immediate and scheduled

(d) number of internal‘corrosion leaks (for low stress pipelines, it may be beneficial to compile leaks by
leak grade)

2.6.34.2.3 Stress Corrosion Cracking Threat (B31.8S — A-3)

2.6.54.2:3:1.  Scope (B31.8S — A-3.1)

Subsection 2 6 5 4 2 3 pravides an integrity management plan to address the threat_and methods of intdgrity
assessment and mitigation, for stress corrosion cracking (SCC) of gas line pipe. Methods of assessment
include hydrostatic testing, in-line inspection, and SCC direct assessment (SCCDA). Engineering
Assessment can be used to evaluate the extent and severity of the threat, to identify and select examination
and testing strategies, and/or to develop technically defensible plans that demonstrate satisfactory pipeline
safety performance. Included in this section is a description of a process utilizing Engineering Assessment
that can be used to select an integrity assessment method or to customize one of the methods for a specific
pipeline. This process is applicable to both near neutral pH and high pH SCC. Integrity assessment and
mitigation plans for both phenomena are discussed in published research literature. This section does not
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address all possible means of inspecting for mitigation of SCC. As new tools and technologies are
developed, they can be evaluated and be available for use by the operator. Additional guidance for
management of SCC can be found in ASME STP-PT-011, Integrity Management of Stress Corrosion
Cracking in Gas Pipeline High Consequence Areas.

2.6.5.4.2.3.2. Gathering, Reviewing, and Integrating Data (B31.8S — A-3.2)

The following minimal data sets should be collected for each segment and reviewed before a threat
assessment can be conducted. Additionally, these data are collected for special considerations, such as
idenffyImZ SeVeTe STtUations TeUUITITE TIT0Te OT additiomat activities:

(a) 4ge of pipe

NOTE: Age of pipe coating may be used if the pipeline segment has been assessed for SEC
(b) gQperating stress level (% SMYS)

(c) qperating temperature

(d) distance of the segment downstream from a compressor station

(e) qoating type

(f) past hydrotest information

Whefe the operator is missing data, conservative assumptions shall be used”when performing thd risk
analysis or, alternatively, the segment shall be prioritized higher.

2.6.944.2.3.3.  Criteria and Threat Assessment (B31.8S — A-3.3)

Possible Threat of Near-Neutral pH SCC (B31.8S - A.3.3.1)

Each segment should be assessed for the possible threat of mear-neutral pH SCC if all of the following
critefia are present:

(a) qperating stress level >60% SMYS.

(b) dge of pipe >10 years.

NOTE: Age of pipe coating may be used if the pipeline segment has been assessed for SCC.
(c) gll corrosion coating systems other than plant-applied or field-applied fusion bonded epoxy (FBE) or
liquid epoxy (when abrasive surface preparation was used during field coating application). Field|joint
doating systems should also be considered for their susceptibility using the criteria in this section
Possible Threat of High pH SCC (B31L.8S— A-33.2)

Each segment should be assessed-for the possible threat of high pH SCC if the three criteria abovg are
presgnt and the following two ¢riteria are also present:

(a) gQperating temperature XTQ0°F (38°C)

(b) distance from compréessor station discharge <20 mi (32 km)
Additional Considerations’ (B31.8S — A-3.3.3)

In addition, each segment in which one or more service incidents or one or more hydrostatic test breaks or

—=.

the

Otherwise, if one of the conditions of the criteria is not met and if the segment does not have a history of
SCC, no action is required.

2.6.5.4.2.3.4. Integrity Assessment (B31.8S — A-3.4)

If conditions for SCC are present (i.e., meet the criteria in Subsection 2.6.5.4.2.3.3), a written inspection,
examination, and evaluation plan shall be prepared. The plan should give consideration to integrity
assessment for other threats and prioritization among other segments that are at risk for SCC.
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Figure 2-15: SCC Crack Severity Criteria (B31.8S - Table A-3.4-1)
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0 Crack of any length having depth <10% WT, or crack with Exceeds 15 yr
2 in. (51 mm) maximum length and depth less than
30% WT
1 Predicted failure pressure »110% SMYS Exceeds 10 yr
2 110% SMYS > predicted failure pressure >125% MAOP Exceeds 5 yr
3 125% MAOP > predicted failure pressure >110% MAOP Exceeds 2 yr
4 Predicted failure pressure <110% MAOP Less than 2 yr

b pipeline experiences an in-service leak or rupture that is attributed to SCC, the particular seg
be subjected to a hydrostatic test (as described below) within 12 months. A documented hydro
| program shall be developed for this segment. Note that hydrostatic pressure testihg'is required.
bt media other than water is not permitted.

ptable inspection and mitigation methods for addressing pipe segments atrisk for SCC are cover
paragraphs below.

severity of SCC indications is characterized by Figure 2-15. Séveral alternative fracture mech
aches exist for operators to use for crack severity assessmenty \The values in Figure 2-15 have
oped for typical pipeline attributes and representative SEC growth rates, using widely acc
Ire mechanics analysis methods.

Hole Examination and Evaluation Method (B31.8S — A-3:4:1)

hetic particle inspection methods (MPI), or other equivalent nondestructive evaluation methods,
ed when disbonded coating or bare pipe is encoiitered during integrity-related excavation of pip
ents susceptible to SCC. Excavations where, the pipe is not completely exposed (e.g., encroachn
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soil {
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Hydfostatic testing utilizing the criteria in this section is considered an integrity assessment for

Recq

rom the top portion of the pipe) are ndt subject to the MPI requirement as described unless ther
history of SCC in the segment. Coating condition should be assessed and documented. All
ction activities shall be condueted using documented procedures. Any indications of SCC shs
pssed using guidance from Eigtire 2-15 and Figure 2-16.

Fesponse requirements @pplicable to the SCC crack severity categories are provided in Figure
fesponse requirements in Figure 2-16 incorporate conservative assumptions regarding remaining
Alternatively, anengineering critical assessment may be conducted to evaluate the threat.

ostatic Testing for SCC (B31.8S — A-34.2)

ostatic testing conditions for SCC mitigation have been developed through industry resear
nize the/removal of critical-sized flaws while minimizing growth of subcritical-sized f]

mmenhded hydrostatic test criteria are as follows:

b IS a
SCC
11 be

D-16.
flaw

h to
aws.
SCC.

(@) t

1gh-point test pressure equivalent to a minimum oI 1UU7e SIMY S.

(b) target test pressure shall be maintained for a minimum period of 10 min.
(c) upon returning the pipeline to gas service, an instrumented leak survey (e.g., a flame ionization survey)
shall be performed. (Alternatives may be considered for hydrostatic test failure events due to causes
other than SCC.)
(d) Results
(1) No SCC Hydrostatic Test Leak or Rupture. If no leaks or ruptures due to SCC occurred, the

operator shall use one of the following two options to address long-term mitigation of SCC:
(i) implement a written hydrostatic retest program with a technically justifiable interval or
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(ii) perform Engineering Assessment to evaluate the threat and identify further mitigation methods
[see para. A-3.4.2(d)(3)]
(2) SCC Hydrostatic Test Leak or Rupture. If a leak or rupture due to SCC occurred, the operator shall
establish a written hydrostatic retest program and procedure with justification for the retest interval.
An example of an SCC hydrostatic retest approach is found in IPC2006-10163, Method for
Establishing Hydrostatic Re-Test Intervals for Pipelines with Stress Corrosion Cracking.
In-Line Inspection for SCC (B31.8S — A-3.4.3)
Industry experience has indicated some successful use of in-line inspection (ILI) for SCC in gas pipelines.
Referto—Subsection 276.1176. -2 for appropriate TeSponse 1o maications of SCC 1demificd by_in-line
inspgction. Figure 2-15 can be used to establish a reassessment interval for ILI, provided that thegntire
segnjent has been inspected.

Stre}COrrosion Cracking Direct Assessment (SCCDA) (B31.8S — A-3.4.4)

SCCPA is a formal process to assess a pipe segment for the presence and severity of<SCC, primarily by
exanmining with MPI or equivalent technology selected joints of pipe within/that segment |after
systgmatically gathering and analyzing data for pipe having similar operational characteristics and resjding
in a|similar physical environment. The SCCDA process includes guidance* for operators to delect
appropriate sites to conduct excavations for the purposes of conducting an-SCC integrity assessinent.
Detajled guidance for this process is provided in NACE SP0204, Stress Corrosion Cracking Direct
Assessment (SCCDA) Methodology.

Figure 2-16: Actions Following Discovery of SCC during Ex¢avation (Table B31.8S - A-3.4.1{1)

Crack Severity Response<Requirement

No SCC or Category 0 Schedule SCCDA as appropriateNAssingle excavation for SCC is adequate.

Category 1 Conduct a minimum of two-ddditional excavations.
If the largest flaw is Category 1, conduct next assessment in 3 yr.
If the largest flaw is Category 2, 3, or 4, follow the response requirement
applicable to that eategory.

Category 2 Consider temporary pressure reduction until hydrotest, ILI, or MPI completed.
Assess the segment using hydrotest, ILI, or 100% MPI| examination, or
equivalent, within 2 yr. The type and timing of further assessment(s)
depeénd on the results of hydrotest, ILI, or MPL

Category 3 immediate pressure reduction and assessment of the segment using one of
the following:
(a) hydrostatic test
(8) 1L
(c) 100% MPI, or equivalent, examination

Category 4 Immediate pressure reduction and assessment of the segment using one of
the following:
(a) hydrostatic test
(8) 1L
(c) 100% MPI, or equivalent, examination

2.6.5.4.23.5. Other Data (B31.8S — A-3.5)

During the integrity assessment and mitigation activities, the operator may discover other data that may be
pertinent to other threats. These data should be used where appropriate for performing risk assessments for
other threats.
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4.2.3.6. Performance Measures (B31.8S — A-3.6)

The following performance measures shall be documented for the SCC threat, in order to establish the
effectiveness of the program and for confirmation of the inspection interval:
(a) number of in-service leaks/failures due to SCC

(b) number of repairs or replacements due to SCC

(c) number of hydrostatic test failures due to SCC

2.6.54.2.4 Manufacturing Threat (Pipe Seam and Pipe) (B31.8S — A-4)
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42.4.1.  Scope (B31.8S — A-4.1)

ection 2.6.5.4.2.4 provides an integrity management plan to address the threat, and methods|of intg
sment and mitigation, for manufacturing concerns. Manufacturing is defined in this context as
and pipe (see Figure 2-17).

section outlines the integrity management process for manufacturing concérns in general and
I's some specific issues. Pipeline incident analysis has identified manufacturing among the caus
ncidents.

.4.2.42.  Gathering, Reviewing, and Integrating Data (B31.8S £.A*4.2)

lollowing minimal data sets should be collected for each segmefit'and reviewed before a risk assess
e conducted. This data is collected for performing risk ass¢ssment and for special considerations
entifying severe situations requiring more or additional aétivities.

ipe material

ear of installation

hanufacturing process (age of manufacture as alternative; see note below)

cam type

pint factor

perating pressure history

Fe the operator is missing data, conservative assumptions shall be used when performing thg
sment or, alternatively, the segment shall be prioritized higher.

When pipe data is unknown, the operator may refer to History of Line Pipe Manufacturing in North America b
7 and E. B. Clark, 1996, ASME.

grity
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such

risk

J.F.
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Figure 2-17: Integrity Management Plan, Manufacturing Threat (Pipe Seam and Pipe; Simplified
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Criteria-and Risk Assessment (B31.8S — A-4.3)

ast iron pipe,) steel pipe manufactured prior to 1952, mechanically coupled pipelines, or pipg
d by medns*of acetylene girth welds, where low temperatures are experienced or where the p
sed tot\moOvement such as land movement or removal of supporting backfill, examination gf the
n iSrequired. If land movement is observed or can reasonably be anticipated, a pipeline mov
toring program should be established and appropriate intervention activities undertaken. If the| pipe

lines

e is

ent

has a joint factor of less than 1.0 (such as lap-welded pipe, hammer-welded pipe, and buttwelded pipe) or
if the pipeline is composed of low-frequency-welded ERW pipe or flash-welded pipe, a manufacturing

threat is considered to exist.

Fatigue along longitudinal pipe seams due to operating pressure cycles has not been a significant issue for
natural gas pipelines. However, if the pipeline segment operates with significant pressure fluctuations,
seam fatigue shall be considered by the operator as an additional integrity threat. GRI Report GRI-04/0178,
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Effects of Pressure Cycles on Gas Pipelines, may be a useful reference regarding fatigue due to pressure
cycling.

2.6.5.4.2.4.4. Integrity Assessment (B31.8S — A-4.4)

For cast iron pipe, the assessment should include evaluation as to whether or not the pipe is subject to land
movement or subject to removal of support. For steel pipe seam concerns, when raising the MAOP of a
pipeline or when raising the operating pressure above the historical operating pressure (highest pressure
recorded in the past 5 years), pressure testing must be performed to address the seam issue. Pressure testing
shallfbe T -8 251 ; ; W to
ct tests for both post-construction and in-service pipelines.

2.6.944.2.4.5. Responses and Mitigation (B31.8S — A-4.5)

For dast iron pipe, mitigation options include replacement of pipe or stabilization of pipes
For gteel pipe, any section that fails the pressure test must be replaced.

The pperator shall select the appropriate prevention practices. For this threat;the operator should deyelop
pipe specifications to be used when ordering pipe that meets or exceeds thé.requirements of ASME BB31.8.

2.6.844.2.4.6. Other Data (B31.8S — A-4.6)

Duripg the inspection activities, the operator may discover otherdata that should be used when performing
risk 4ssessments for other threats. For example, certain seam types may be more susceptible to accelgrated
corrgsion. It is appropriate to use this information when conducting risk assessments for external or internal
corrgsion.

2.6.944.2.47. Assessment Interval (B31.8S — A=4.7)

Periqdic integrity assessment is not required; Changes to the segment may drive reassessment, suth as
uprafing the pipeline’s operating pressure,-dr'changes in operating conditions, such as significant prefsure
cycling. Change management is addressed in Subsection 2.6.3.2.3.

2.6.94.2.4.8. Performance Measuies (B31.8S — A-4.8)

The following performance measures shall be documented for the manufacturing threat, in order to estgblish
the efffectiveness of the program and for confirmation of the inspection interval:
(a) number of hydrostafic test failures caused by manufacturing defects

(b) number of leaks due to manufacturing defects

2.6.84.2.5 Construction Threat (Pipe Girth Weld, Fabrication Weld, Wrinkle Bend or Bulckle,
Stripped Threads/Broken Pipe/ Coupling) (B31.8S — A-5)

2.6.84:2.5.1.  Scope (B31.8S—A-5.1)

Subsection 2.6.5.4.2.5 provides an integrity management plan to address the threat, and methods of integrity
assessment and mitigation, for construction concerns. Construction is defined in this context as pipe girth
weld, fabrication weld, wrinkle bend or buckle, stripped threads, broken pipe, or coupling (see Figure 2-18).

This section outlines the integrity management process for construction concerns in general, and also covers

some specific issues. Pipeline incident analysis has identified construction among the causes of past
incidents.
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2.6.5.4.2.5.2. Gathering, Reviewing, and Integrating Data (B31.8S — A-5.2)

The following minimal data sets should be collected for each segment and reviewed before a risk assessment
can be conducted. This data is collected to support performing risk assessment and for special
considerations, such as identifying severe situations requiring more or additional activities.
(a) pipe material

(b) wrinkle bend identification

(c) coupling identification

(d) post-construction coupling reinforcement

(e) Welding procedures

(f) post-construction girth weld reinforcement

(g) WDT information on welds

(h) Qydrostatic test information

(i) pipe inspection reports (bell hole)

(7)) potential for outside forces (see Section 2.6.5.4.2.9 (ASME B31.8S - A-9))

(k) qoil properties and depth of cover for wrinkle bends

() maximum temperature ranges for wrinkle bends

(m) Bend radii and degrees of angle change for wrinkle bends

(n) gQperating pressure history and expected operation, including significant pressure cycling and faft
thechanism

— .

gue

Whete the operator is missing data, conservative assumptions shall be used when performing thq risk
assegsment or, alternatively, the segment shall be prioritized higher.

2.6.94.2.5.3. Criteria and Risk Assessment (B31.8S —A~5.3)

For girth welds, a review of the welding procedures and NDT information is required to ascertain that the
welds are adequate.

For fabrication welds, a review of the welding procedures and NDT information, as well as a revigw of
forcds due to ground settlement or other outside loads, is required to ascertain that the welds are adegpate.

For yrinkle bends and buckles as_well as couplings, reports of visual inspection should be reviewgd to
asceftain their continued integrity. JPotential movement of the pipeline may cause additional lateral and/or
axialfstresses. Information relative to pipe movement should be reviewed, such as temperature range, |bend
radiys, degree of bend, depth) of cover, and soil properties. These are important factors in determjning
whether or not bends are-being subjected to injurious stresses or strains.

The ¢xistence of these construction-related threats alone does not pose an integrity issue. The presence of
thesd threats in eonjunction with the potential for outside forces significantly increases the likelihood pf an
evenf. The {ata must be integrated and evaluated to determine where these construction characterjstics
coex|st with\external or outside force potential.

2 6 4.0 5 4 Ttocritsr A ccacamant (R21 Q¢ AS 4
0.0 0o TIOETTIty 7 xS USSTHCTIT OO 1700 7o)

For construction threats, the inspection should be by data integration, examination, and evaluation for
threats that are coincident with the potential for ground movement or outside forces that will impact the

pipe.

2.6.5.4.2.5.5. Responses and Mitigation (B31.8S — A-5.5)

The operator shall select the appropriate prevention practices. For this threat, the operator should develop
excavation protocols to ensure the pipe is not moved and additional stresses introduced. In addition, the
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operator should conduct examinations and evaluations every time the pipe is exposed. Potential threats
should be mitigated by proactive procedures that require inspection, repair, replacement, or reinforcement
when the need to inspect the pipeline for other maintenance reasons occurs.

Figure 2-18: Integrity Management Plan, Construction Threat (Pipe Girth Weld, Fabrication Weld,
Wrinkle Bend or Buckle, Stripped Threads/Broken Pipe/Coupling; Simplified Process:
Prescriptive) (B31.8s - Fig. A-5.1-1)

Gathering, reviewing,
and integrating data

|

Criteria and
risk assessment

Integrity assessment

Determlnet B Responses and N Other information
sECE Ry e mitigation et to other threats
interval
Performance
metrics

2.6.94.2.5.6. _~Other Data (B31.8S — A-5.6)

During the inspection activities, the operator may discover other data that should be used when performing
risk gssessments for other threats. For example, certain seam types may be more susceptible to accelgrated

corrgsion. It is appropriate to use this information when conducting risk assessments for external or intiernal

corrosion.

2.6.5.4.2.57. Assessment Interval (B31.8S — A-5.7)

Periodic assessment is not required. Changes to the segment or changes in land use may drive reassessment.
Change management is addressed in Subsection 2.6.3.2.3.
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2.6.5

4.2.5.8. Performance Measures (B31.8S — A-5.8)

The following performance measures shall be documented for the construction threat, in order to establish
the effectiveness of the program:

(a) number of leaks or failures due to construction defects
(b) number of girth welds/couplings reinforced/removed
(c) number of wrinkle bends removed

(d) number of wrinkle bend inspections

(e) number of fabrication welds repaired/removed

2.6.5

2.6.5

Subs
asseq
facil

equipment locations (see Figure 2-19).

This
spec

O-rifgs, and seal/pump packing among the causes of past incidents.

2.6.5

The
can
cons
(@) y
(b) 1
(c) 1

(d) flange gasket failure information

(e) 1
) 1
(g (
(h) 3

Whe
asses

.4.2.6 Equipment Threat (Gaskets and O-Rings, Control/Relief, Seal/Pump PRacl
(B31.8S — A-6)

42.6.1.  Scope (B31.8S — A-6.1)

ection 2.6.5.4.2.6 provides an integrity management plan to address the threat, and’methods of intg
sment and mitigation, for pipeline equipment failure. Equipment is defined ifithis context as pip
ties other than pipe and pipe components. Meter/regulator and compressor stations are ty

section outlines the integrity management process for equipmefit in general and also covers
fic issues. Pipeline incident analysis has identified pressure control and relief equipment, gasket

.4.2.6.2.  Gathering, Reviewing, and Integrating DataxB31.8S — A-6.2)

ollowing minimal data sets should be collected for each segment and reviewed before a risk assesg
be conducted. This data is collected in support of performing risk assessment and for sp
derations, such as identifying severe situations requiring more or additional activities.
ear of installation of failed equipment

egulator valve failure information

elief valve failure information

egulator set point drift (outside-of manufacturer ’s tolerances)
clief set point drift

D-ring failure informatien

eal/packing information

Fe the operator is*missing data, conservative assumptions shall be used when performing thg
sment or, alterhatively, the segment shall be prioritized higher.

King)

grity
eline
pical

Kome
5 and

ment
ecial

risk
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Figure 2-19: Integrity Management Plan, Equipment Threat (Gasket and O-Ring, Control/Relief,

Seal/Pump Packing; Simplified Process: Prescriptive) (B31.8S - Fig. A-6.1-1)

Gathering, reviewing,

and integrating data

|

Criteria and
risk assessment

Integrity assessment
{O&M procedures)

|

Determine
assessment
interval

Responses and
mitigation

2.6.944.2.6.3. Criteria.and Risk Assessment (B31.8S — A-6.3)

Certgin relief and fegulator valves are known to have their set points drift. These equipment types

require extra scrutiny.

|

Other information
to other threats

Performance
metrics

may

Certain gasket types are prone to premature degradation. These equipment types may require more-frequent

leak checks.

2.6.5.4.2.6.4. Integrity Assessment (B31.8S — A-6.4)

The inspections for this threat are normally conducted per the requirements of the O&M procedures. These
procedures detail when inspections and maintenance of equipment shall be performed and what specific
action is required. Additional or more-frequent inspections may be necessary if the equipment has a leak

and failure history.
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4.2.6.5. Responses and Mitigation (B31.8S — A-6.5)

Replacement or repair of the equipment may be required.

2.6.5

4.2.6.6.  Other Data (B31.8S — A-6.6)

During the inspection activities, the operator may discover other data that should be used when performing
risk assessments for other threats. For example, when inspecting gaskets at aboveground facilities, it is
discovered that there has been a lightning strike. It is appropriate to use this information when conducting
risk assessments for the weather-related and outside force threat.

2.6.5

The
types

Char
2.6.3

2.6.5

The
the e
(a) 1
(b) 1
(c) 1
(d) 1

2.6.5

2.6.5

Section 2.6.5.4.2.7 provides an integrity management plan to address the threat, and methods of intg
sment and mitigation, for third-party damage. Third-party damage is defined in this context as third-

asses
party

This
some
incid
2.6.5

The
can

.4.2.6.7. Assessment Interval (B31.8S — A-6.7)

nterval for assessment is contained within the operation and maintenance procedure for the spq
of equipment.

lges to the segment may drive reassessment. This change management is addressed in Subsg
.2.3.

.4.2.6.8.  Performance Measures (B31.8S — A-6.8)

following performance measures shall be documented for the equipment threat, in order to estq
ffectiveness of the program and for confirmation of the inspection interval:
umber of regulator valve failures

umber of relief valve failures

umber of gasket or O-ring failures

umber of leaks due to equipment failures

.4.2.7 Third-Party Damage Threat ~{Third-Party Inflicted Damage (Immed
Vandalism, Previously Damaged Pipe] (B31.8S — A-7)

42.7.1.  Scope (B31.8S — A-7.1)

inflicted damage with immediate failure, vandalism, and previously damaged pipe (see Figure 2

section outlines the integrity management process for third-party damage in general and also ¢
specific issues. Pipeline incident analysis has identified third-party damage among the causes o
ents.

.4.2.7.2. Gdthering, Reviewing, and Integrating Data (B31.8S — A-7.2)

ollowing/minimal data sets should be collected for each segment and reviewed before a risk assess
be conducted. This data is collected in support of performing risk assessment and for sp

cons

ecific

ction

blish

ate),

grity
-20).

bvers
[ past

ment
ecial

derations, such as identifying severe situations requiring more or additional activities.

(a) vandalism incidents

(b) pipe inspection reports (bell hole) where the pipe has been hit
(c) leak reports resulting from immediate damage

(d) incidents involving previous damage

(e) in-line inspection results for dents and gouges at top half of pipe
(f) one-call records

(g) encroachment records
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2.6.5.4.2.7.3. Criteria and Risk Assessment (B31.8S — A-7.3)

Review of data may show susceptibility to certain types of third-party inflicted damage. Deficiencies in
these areas require mitigation as outlined below. Because third-party damage is a time-independent threat,
even with the absence of any of these indicators, third-party damage can occur at any time and strong
prevention measures are necessary, especially in areas of concern. Specific land uses, such as agricultural
lands with shallow depth of cover, may be more susceptible to third-party damage.

2.6.5.4.2.7.4. Integrity Assessment (B31.8S — A-7.4)

Obsdrvance of encroachments or third-party damage is accomplished during patrols and leak sufveys
conducted as required by the operations and maintenance procedures. However, in the case of.inciflents
involving previously damaged pipe, it is frequently found after the fact that the defect was revgaled
indirpctly even though it may have been adequately described by a previous inspection such’as an ir-line
inspgction. Therefore, the operator should investigate suspicious indications discovered(bg/inspection that
cannpt be directly
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Figure 2-20: Integrity Management Plan, Third-Party Damage Threat (Third-Party Inflicted Damage
(Immediate), Vandalism, Previously Damaged Pipe; Simplified Process: Prescriptive) (B31.8S - Fig.

Y

A-7.1-1)

Gathering, reviewing,

and integrating data

Determine
assessment
interval

Criteria and
risk assessment

Integrity assessment
{(O&M procedures)

|
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mitigation

Other information
to other threats

|
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2.6.944.2.7.5. Responses-and Mitigation (B31.8S — A-7.5)

Mitigation of third<paity damage is through preventive actions or repair of damage found as a resylt of

inspg¢ctions, examinhations, or tests performed. The operator shall ensure that third-party damage preve
programs are-ifrplace and functioning. Additional prevention activities may be warranted as provid
Subsection 2.6711.6.1, such as development of a damage prevention plan.

2.6.94:277.6.  Other Data (B31.8S — A-7.6)

htion
cd in

During the inspection and examination activities, the operator may discover other data that should be used
when performing risk assessments for other threats. For example, when monitoring an encroachment,

exposed pipe may indicate active external corrosion.

conducting risk assessments for external corrosion.
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4.2.7.7. Assessment Interval (B31.8S — A-7.7)

Assessment shall be performed periodically. It is recommended that it be performed annually. Changes to
the segment may drive reassessment. Change management is addressed in Subsection 2.6.3.2.3.

2.6.5

4.2.7.8. Performance Measures (B31.8S — A-7.8)

The following performance measures shall be documented for the third-party threat in order to establish the
effectiveness of the program and for confirmation of the inspection interval:
(a) number of leaks or failures caused by third-party damage

(b) 1
(c) 1
(d) 1

2.6.5

2.6.5

Subs
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2.6.5

The
can
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(a) §
(b) 4

umber of leaks or failures caused by previously damaged pipe
umber of leaks or failures caused by vandalism
umber of repairs implemented as a result of third-party damage prior to a leak or failure

.4.2.8 Incorrect Operations Threat (B31.8S — A-8)

.4.2.8.1.  Scope (B31.8S — A-8.1)

ection 2.6.5.4.2.8 provides an integrity management plan to address the thteat, and methods of intg
sment and mitigation, for incorrect operations. Incorrect operations are defined in this conte
rect operating procedures or failure to follow a procedure (see Figur€)2-21).

section outlines the integrity management process for incorre€ct operations in general and also ¢
specific issues. Pipeline incident analysis has identified\incorrect operations among the caus
ncidents.

.4.2.8.2.  Gathering, Reviewing, and Integrating Data (B31.8S — A-8.2)

ollowing minimal data sets should be collected.for each segment and reviewed before a risk assess
be conducted. This data is collected insupport of performing risk assessment and for sy
derations, such as identifying severe situations requiring more or additional activities.

rocedure review information

udit information

(c) tailures caused by incorrect operation

2.6.5
If th

mai
to fi
areas

2.6.5
The

.4.2.8.3.  Criteria and Risk Assessment (B31.8S — A-8.3)

¢ data shows the operation and maintenance are performed in accordance with operation
enance procedures,the procedures are correct, and that operating personnel are adequately qua
fill the requirements of the procedure, no additional assessment is required. Deficiencies in

require mitigation as outlined below.

.4.2.8.4%¢ " Integrity Assessment (B31.8S — A-8.4)

hudits) and reviews are normally conducted on an ongoing basis. These inspections are conductg

grity
Xt as

hVers
s of

ment
ecial

and
ified
these

d by

company personnel and/or by third-party experts.

2.6.5

Mitigation in this instance is prevention.

4.2.8.5. Responses and Mitigation (B31.8S — A-8.5)

personnel are adequately qualified, and that the following of procedures is enforced.

The operator shall ensure that procedures are current, the

The operator should have a program to qualify operation and maintenance personnel for each activity that
they perform. This program should include initial qualification and periodic reassessment of qualification.

Certi

fication by recognized organizations may be included in this program.
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In addition, a strong internal review or audit program by in-house experts or third-party experts is necessary.

Figure 2-21: Integrity Management Plan, Incorrect Operations Threat (Simplified Process:
Prescriptive) (B31.8S - Fig. A-8.1-1)
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2.6.5
Duri
risk

discq

Criteria and
risk assessment

Y

Integrity assessment
(O&M procedures,
audits/reviews)

|

Determine
assessment
interval

Responses and
mitigation
(personnel gualification
and proeedures)

|

Other information
to other threats

Performance
metrics

.4.2.8.6.  Other-Data (B31.8S — A-8.6)

hg the inspection activities, the operator may discover other data that should be used when perfor]
hssessents for other threats. For example, when reviewing records required by procedures,
vered:that there have been several unreported encroachments by third parties. It is appropriate t

this ilnformation when conducting risk assessments for third-party damage.

ning
it is
D use

2.6.5

4.2.8.7. Assessment Interval (B31.8S — A-8.7)

Assessment shall be performed periodically and is recommended to be performed annually.
Changes to the segment may drive revision of procedures and additional training of personnel. Change
management is addressed in Subsection 2.6.3.2.3.
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2.6.5

4.2.8.8. Performance Measures (B31.8S — A-8.8)

The following performance measures shall be documented for the incorrect operations threat, in order to
establish the effectiveness of the program and for confirmation of the inspection interval:
(a) number of leaks or failures caused by incorrect operations

(b) number of audits/reviews conducted

(c) number of findings per audit/review, classified by severity

(d) number of changes to procedures due to audits/reviews

2.6.5422:

2.6.5
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NVeaxther=-Rebrted—md ide—F Fhres i
Floods, Cold Weather, Lightning) (B31.8S — A-9)

.4.2.9.1.  Scope (B31.8S - A-9.1)

ection 2.6.5.4.2.9 provides an integrity management plan to address the threat, and methiods of intg
sment and mitigation, for weather-related and outside force concerns. Weathér*related and oy
is defined in this context as earth movement, heavy rains or floods, cold wgather, and lightning
'e 2-22). This section outlines the integrity management process for weath&r-related and outside

beismic Design and Assessment of Natural Gas and Liquid Hydrocarbon Pipelines, or si
odologies may be used. Pipeline incident analysis has identified weather-related and outside
)oe among the causes of past incidents.

.4.2.9.2.  Gathering, Reviewing, and Integrating Data(B31.8S — A-9.2)

ollowing minimal data sets should be collected for eachsegment and reviewed before a risk assess
be conducted. This data is collected in support of performing risk assessment and for sy
derations, such as identifying severe situations requiring more or additional activities.
pint method (mechanical coupling, acetylene weld, arc weld)

ppography and soil conditions (unstable slopes, water crossings, water proximity, soil liquefagd
usceptibility)

arthquake fault

rofile of ground acceleration near fault zones (greater than 0.2g acceleration)

epth of frost line

ear of installation

ipe grade, diameter, and wall thickness (internal stress calculation added to external loading;
tress not to exceed 10096 SMYS)

Fe the operator is*missing data, conservative assumptions shall be used when performing thg
sment or, alternatively, the segment shall be prioritized in a higher category based on the exp
t case of the:missing data.

.14.2.9:3.  Criteria and Risk Assessment (B31.8S — A-9.3)

grity
tside
(see
force
s for
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force

ment
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total

risk
ected

Pipe

mav be qnqr\r—\pﬁh]r—\ to extreme ]nqding at the Fn]]n\xring locations:

(a) where the pipeline crosses a fault line

(b) where the pipeline traverses steep slopes

(c) where the pipeline crosses water or is adjacent to water, or where the river bottom is moving
(d) where the pipeline is subject to extreme surface loads that cause settlement to underlying soils
(e) where blasting near the pipeline is occurring

(f) when the pipe is at or above the frost line

(g) where the soil is subject to liquefaction

(h) where ground acceleration exceeds 0.2g
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At locations meeting any of the above, the threat shall be evaluated. At locations where facilities are prone
to lightning strikes, the threat shall be evaluated.

2.6.5

4.294. Integrity Assessment (B31.8S — A-9.4)

For weather-related and outside force threats, integrity assessments, including inspections, examinations,
and evaluations, are normally conducted per the requirements of the O&M procedures. Additional or more
frequent inspections may be necessary, depending on leak and failure information.

2.6.5

Rep3
indu
pipe
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pipeline integrity. If no changes are experienced, reassessment is not required. Change managem

addr
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irs or replacement of pipe shall be in accordance with the ASME B31.8 Code and otherappli
try standards. Other methods of mitigation may include stabilization of the soil, stabilization d
or pipe joints, relocation of the pipeline, lowering of the pipeline below the frost line for'cold-wej
lions, and protection of aboveground facilities from lightning.

bntion activities are most appropriate for this threat. If a pipeline falls within the listed susceptibil
patrolling should be used to perform surface assessments. In certain locatiens, such as known
or areas of ongoing subsidence, the progress of the movement should be.monitored.

14.2.9.6.  Other Data (B31.8S — A-9.6)

hg the inspection activities, the operator may discover other data‘that should be used when perfor]
hssessments for other threats. For example, when a pipeline is patrolled, evidence of third-
achment may be discovered. It is appropriate to use’ this information when conducting
sments for the third-party damage threat.

.4.2.9.7.  Assessment Interval (B31.8S — A-977)

lges to the segment, or the land use around the segment, may drive reassessment if the changes

bssed in Subsection 2.6.3.2.3.
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Figure 2-22: Integrity Management Plan, Weather-Related and Outside Force Threat (Earth
Movement, Heavy Rains or Floods, Cold Weather, Lightning; Simplified Process: Prescriptive)
(B31.8S - Fig. A-9.1-1)
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Y
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|
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Determlnet Responses and Other information
GRSl mitigation to other threats
interval
Performance
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in orfler to establish-the effectiveness of the program and for confirmation of the inspection interval:
(a) number of leaks: that are weather-related or due to outside force

Performance Measures (B31.8S — A-9.8)

following performange measures shall be documented for the weather-related and outside force threat,

(b) number ofsrepair, replacement, or relocation actions due to weather-related or outside force thrgats

2.6.3.5 CFR Language: 192.917(c)

ator—mus duct-a-risk—3 atfollows ASME/ANST B3] .8S,
Section 5, and considers the identified threats for each covered segment. An operator must use the risk
assessment to prioritize the covered segments for the baseline and continual reassessments (192.919,
192.921, 192.937), and to determine what additional preventive and mitigative measures are needed
(192.935) for the covered segment.

2.6.5.6 ASME Standard Language

The CFR references ASME B31.8S-2012 “Supplement to B31.8 on Managing System Integrity of Gas
Pipelines” Section 5. For user convenience, Section 5 of B31.8S has been included below.
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2.6.5.6.1 Risk Assessment (B31.8S - 5)

2.6.5.6.1.1 Introduction (B31.8S - 5.1)

Risk assessments shall be conducted for pipelines and related facilities. Risk assessments are required for
both prescriptive- and performance-based integrity management programs.

For prescriptive-based programs, risk assessments are primarily utilized to prioritize integrity management
plan activities. They help to organize data and information to make decisions.

For performance-based programs, risk assessments serve the following purposes:
(a) tp organize data and information to help operators prioritize and plan activities
(b) tp determine which inspection, prevention, and/or mitigation activities will be performed.and wh¢n.

2.6.8.6.1.2 Definition (B31.8S - 5.2)

The joperator shall follow Subsection 2.6.5.6.1 in its entirety to conduct a performance-based intdgrity
manggement program. A prescriptive-based integrity management program shall be conducted usinlg the
requirements identified in this section and in Subsection 2.6.5.4.2.

Riskf|is typically described as the product of two primary factors: the failute likelihood (or probability) that
somg adverse event will occur and the resulting consequences of that.event. One method of describing risk
is

Risk; = P; X C; for a single threat
9

Risk = P; x C; for threat categories 1 t0:9
i=1

Total segment risk
= Py XCi+ Py XxCy+... +PyXCy
where
C = failure consequencé
P = failure likelihood
1 to 9 = failure threat category

The fisk analysis method-uised shall address all nine threat categories or each of the individual 21 threfts to
the plipeline system. «Risk consequences typically consider components such as the potential impact ¢f the
evenf on individuals,property, business, and the environment, as shown in Subsection 2.6.1.2.1.

2.6.4.6.1.3 Risk Assessment Objectives (B31.8S - 5.3)

For gpplication to pipelines and facilities, risk assessment has the following objectives:

(a) prieritization of pipelines/segments for scheduling integrity assessments and mitigating action
(b) assessment of the benefits derived from mitigating action

(c) determination of the most effective mitigation measures for the identified threats

(d) assessment of the integrity impact from modified inspection intervals

(e) assessment of the use of or need for alternative inspection methodologies

(f) more effective resource allocation

Risk assessment provides a measure that evaluates both the potential impact of different incident types and
the likelihood that such events may occur. Having such a measure supports the integrity management
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process by facilitating rational and consistent decisions. Risk results are used to identify locations for
integrity assessments and resulting mitigative action. Examining both primary risk factors (likelihood and
consequences) avoids focusing solely on the most visible or frequently occurring problems while ignoring
potential events that could cause significantly greater damage. Conversely, the process also avoids focusing
on less likely catastrophic events while overlooking more likely scenarios.

2.6.5.6.1.4 Developing a Risk Assessment Approach (B31.8S - 5.4)

As an 1ntegra1 part of any p1pe11ne 1ntegr1ty management program an effectlve risk assessment process
shallfprovide R R esment

und

Risk|assessment methods alone should not be completely relied upon to establish risk-estimates jor to
addr¢ss or mitigate known risks. Risk assessment methods should be used ,ih“\conjunction |with
knowledgeable, experienced personnel (subject matter experts and people familiar with the facilities) that
regularly review the data input, assumptions, and results of the risk assessmentsi\Such experience-hased
s should validate risk assessment output with other relevant factors not-included in the process, the
t of assumptions, or the potential risk variability caused by missing orestimated data. These procsses
and their results shall be documented in the integrity management plan.

An integral part of the risk assessment process is the incorporation/of additional data elements or chgnges
to fagility data. To ensure regular updates, the operator shall incorporate the risk assessment procesg into
existing field reporting, engineering, and facility mapping processes and incorporate additional procpsses
as refjuired (see Subsection 2.6.3.2.3).

2.6.3.6.1.5 Risk Assessment Approaches (B31:8S - 5.5)

(a) In order to organize integrity assessments, for pipeline segments of concern, a risk priority shgll be
gstablished. This risk value is composed(of'a number reflecting the overall likelihood of failure §nd a
fumber reflecting the consequences, The risk analysis can be fairly simple with values ranging fiom 1
tp 3 (to reflect high, medium, and\ew likelihood and consequences) or can be more compley and
ihvolve a larger range to provide greater differentiation between pipeline segments. Multiplying the
lative likelihood and consequence numbers together provides the operator with a relative risk fgr the
degment and a relative priorify for its assessment.

(b) An operator shall utilize one or more of the following risk assessment approaches consistent with the
gbjectives of the integrity management program. These approaches are listed in a hierarchy of
increasing complexity, sophistication, and data requirements. These risk assessment approachds are
qubject matter e@xperts, relative assessments, scenario assessments, and probabilistic assessments.| The
ffollowing paragraphs describe risk assessment methods for the four listed approaches:

) Subject-Matter Experts (SMEs) - SMEs from the operating company or consultants, combined with
infermation obtained from technical literature, can be used to provide a relative numeric yalue
descrlbmg the hkehhood of farlure for each threat and the resultlng consequences The SMHs are

h : Z 3 and

consequence values, and calculate the relatrve r1sk

(2) Relative Assessment Models - This type of assessment builds on pipeline-specific experience and
more extensive data, and includes the development of risk models addressing the known threats
that have historically impacted pipeline operations. Such relative or data-based methods use
models that identify and quantitatively weigh the major threats and consequences relevant to past
pipeline operations. These approaches are considered relative risk models, since the risk results

are compared with results generated from the same model. They provide a risk ranking for the
integrity management decision process. These models utilize algorithms weighing the major
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threats and consequences, and provide sufficient data to meaningfully assess them. Relative
assessment models are more complex and require more specific pipeline system data than subject
matter expert-based risk assessment approaches. The relative risk assessment approach, the model,
and the results obtained shall be documented in the integrity management program.

(3) Scenario-Based Models - This risk assessment approach creates models that generate a description

of an event or series of events leading to a level of risk, and includes both the likelihood and
consequences from such events. This method usually includes construction of event trees, decision
trees, and fault trees. From these constructs, risk values are determined.

(4)_Probabilistic Models - This approach is the most complex and demanding with respect to data

It is

of th
oper:
meth

(c) 1

Som
cons
Con{
rupty

2.6.5
Risk
The

requirements. The risk output is provided in a format that is compared to acceptablel risk
probabilities established by the operator, rather than using a comparative basis.

he operator’s responsibility to apply the level of integrity/risk analysis methods that mieets the feeds

b operator’s integrity management program. More than one type of model may bedised throughgut an

itor’s system. A thorough understanding of the strengths and limitations of ‘each risk assessment

od is necessary before a long-term strategy is adopted.

Al risk assessment approaches described above have the following common.components:

/) they identify potential events or conditions that could threaten systein-integrity

?) they evaluate likelihood of failure and consequences

3) they permit risk ranking and identification of specific threatshat primarily influence or drive the
risk

/) they lead to the identification of integrity assessment and/or mitigation options

5) they provide for a data feedback loop mechanism

6) they provide structure and continuous updating for tisk reassessments

b risk assessment approaches consider the likelihood and consequences of damage, but they dp not
der whether failure occurs as a leak or rupture,>Ruptures have more potential for damage than leaks.
equently, when a risk assessment approach(does not consider whether a failure may occur as a lepk or
re, a worst-case assumption of rupture shall be made.

.6.1.6 Risk Analysis (B31.85-5.6)

Analysis for Prescriptive Integrity Management Programs (B31.8S - 5.6.1)
risk analyses developed for)a prescriptive integrity management program are used to prioritize the

pipeline segment integrity dssessments. Once the integrity of a segment is established, the reinspection

nter
mini

Whe
appr

val is specified in Figure 2-23. The risk analyses for prescriptive integrity management programs use
mal data sets. They.cannot be used to increase the reinspection intervals.

h the operator follows the prescriptive reinspection intervals, the more simplistic risk assesgment
vaches provided in Subsection 2.6.5.6.1.5 are considered appropriate.
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Figure 2-23: Integrity Assessment Intervals: Time-Dependent Threats, Internal and External
Corrosion, Prescriptive Integrity Management Plan (B31.8S - Table 5.6.1-1)

Criteria

Operating Pressure

Interval, yr Operating Pressure Above 30% But Not Operating Pressure Not
Inspection Technique [Note (1)] Above 50% of SMYS Exceeding 50% of SMYS Exceeding 30% of SMYS
Hydrostatic testing 5 TP to 1.25 times MAOP TP to 1.39 times MAOP TP to 1.65 times MAOP
[Note (2)] [Mote (2)] [Note (2)]
10 TP to 1.39 times MAOP TP to 1.65 times MAOP TP to 2.20 times MAOP
[Note (2)] [Mote (2)] [Note (2)]
5 Not allowed TP 10 2.00 Times MAOP TP 1o Z.75 tmes MAOP |
[Mate (2)] [Note (2)]
20 Not allowed Not allowed TP to 3.33 times MAOP
[Note (2)]
In-line inspection 5 Prabove 1.25 times Pr above 1.39 times Prabove 1.65times
MACP [Note (3)] MACP [Note (3)] MAOR/Note (3)]
10 Prabove 1.39 times Pr above 1.65 times Prabove 2.20 times
MACP [Note (3)] MACP [Note (3)] MACP [Note (3)]
15 Not allowed FPr above 2.00 times Prpabove 2.75 times
MACP [Note (3)] MACP [Note (3)]
20 Not allowed Not allowed Prabove 3.33 times
MAOP [Note (3)]
Direct assessment 5 All immediate indications All imm ediate indi€ations All immediate indications
plus one scheduled plus one s¢heduled plus one scheduled
[Note (4)] [Note (4)] [Note (4)]
10 All immediate indications All immédiate indications All immediate indications
plus all scheduled plus more than half of plus one scheduled
[Note (4)] scheduled [Note (4)] [Note (4)]
15 Not allowed Alhimmediate indications All immediate indications
plus all scheduled plus more than half of
[Note (4)] scheduled [Note (4)]
20 Not allowed Not allowed All immediate indications

plus all scheduled
[Note (4)]

NOTES:
(1) Int
and ma
(2) TP
(3) Pri
(4) For
SP0206
Assessm
at the s

Risk
Perfi
any

Risk
estal]
Subs
alter}

test pressure.

predicted failure pressure as determined from ASME B31Gjor equivalent.

rvals are maximum and may be less, depending on repairs made and prevention activities instituted. In addition, certain threats can be extremely aggressi
significantly reduce the interval between inspections. Occurrgnce 0f a time-dependent failure requires immediate reassessment of the interval.

the Direct Assessment Process, indications for inspection are classified and prioritized using NACE SP0502 Pipeline External Corrosion Direct Assessment,
nternal Corrosion Direct Assessment Methodology for Pipelines Carrying Normally Dry Natural Gas (DG-ICDA), or NACE SP0204 Stress Corrosion Cracking T}
bnt (SCCDA) Methodology. The indications are-process based and may not align with each other. For example, the External Corrosion DA indications may n|
me location as the Internal Corrosion DA jindications.

Analysis for Performanee-Based Integrity Management Programs (B31.8S - 5.6.2)

f the methods described in Subsection 2.6.5.6.1.5.

analyses for performance-based integrity management programs may also be used as a basi
lishing irispection intervals. Such risk analyses will require more data elements than requir

nativeymitigation and prevention methods and their timing.

ACE
irect
t be

rmance-based integfity management programs shall prioritize initial integrity assessments utilizing

s for
ed in

ection 2.675.4.2 and more detailed analyses. The results of these analyses may also be used to evaluate

An initial strategy for an operator with minimal experience using structured risk analysis methods may
include adopting a more simple approach for the short term, such as knowledge-based or a screening relative

risk

model.

comprehensive method.
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2.6.5.6.1.7 Characteristics of an Effective Risk Assessment Approach (B31.8S - 5.7)

Considering the objectives summarized in Subsection 2.6.5.6.1.3, a number of general characteristics exist
that will contribute to the overall effectiveness of a risk assessment for either prescriptive or performance-
based integrity management programs. These characteristics shall include the following:

(@)

()
(c)

@

(e)

g

(h)

(i)

0

Attributes - Any risk assessment approach shall contain a defined logic and be structured to provide a
complete, accurate, and objective analysis of risk. Some risk methods require a more rigid structure
(and considerably more input data). Knowledge-based methods are less rigorous to apply and require
more input from subject-matter experts. They shall all follow an established structure and consider the
e Categorics Of PIPCHNe threats and CONSTqUeNcTes.
esources - Adequate personnel and time shall be allotted to permit implementation of thesélgcted
pproach and future considerations.
Iperating/Mitigation History - Any risk assessment shall consider the frequency and conséquendes of
ast events. Preferably, this should include the subject pipeline system or a similarSystem, but pther
industry data can be used where sufficient data is initially not available. In addition, the risk assessment
ethod shall account for any corrective or risk mitigation action that has occurred previously.
redictive Capability - To be effective, a risk assessment method should betable to identify pipeline
ihtegrity threats previously not considered. It shall be able to make use off(or integrate) the data[from
arious pipeline inspections to provide risk estimates that may result¢from threats that have not|been
reviously recognized as potential problem areas. Another valuablé.approach is the use of trending,
here the results of inspections, examinations, and evaluationsvare collected over time in order to
redict future conditions.
isk Confidence - Any data applied in a risk assessment process shall be verified and checked for
ccuracy (see Subsection 2.6.3.2.4). Inaccurate data will produce a less accurate risk result.| For
issing or questionable data, the operator should determine and document the default values thaf will
e used and why they were chosen. The operatorshould choose default values that conservatively
flect the values of other similar segments :0m the pipeline or in the operator’s system. These
onservative values may elevate the risk of the'pipeline and encourage action to obtain accurate|data.
s the data are obtained, the uncertainties-will be eliminated and the resultant risk values may be
duced.
eedback - One of the most impdrtant steps in an effective risk analysis is feedback. Any risk
ssessment method shall not be considered as a static tool, but as a process of continuous improveiment.
ffective feedback is an essential process component in continuous risk model validation. In addjtion,
the model shall be adaptable and changeable to accommodate new threats.
ocumentation - The risk-assessment process shall be thoroughly and completely documentqd, to
rovide the background)and technical justification for the methods and procedures used and their imhpact
n decisions based\on the risk estimates. Like the risk process itself, such a document should be
eriodically updated as modifications or risk process changes are incorporated.
‘What if” Deferminations - An effective risk model should contain the structure necessary to pefform
what if’’¢aleulations. This structure can provide estimates of the effects of changes over time and the
isk reduction benefit from maintenance or remedial actions.
eighting Factors - All threats and consequences contained in a relative risk assessment process leould
ot¢have the same level of influence on the risk estimate. Therefore, a structured set of weighting
factors shall be included that indicate the value of each risk assessment component, including both
failure probability and consequences. Such factors can be based on operational experience, the opinions
of subject matter experts, or industry experience.
Structure - Any risk assessment process shall provide, as a minimum, the ability to compare and rank
the risk results to support the integrity management program’s decision process. It should also provide
for several types of data evaluation and comparisons, establishing which particular threats or factors
have the most influence on the result. The risk assessment process shall be structured, documented,
and verifiable.
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(k) Segmentation - An effective risk assessment process shall incorporate sufficient resolution of pipeline
segment size to analyze data as it exists along the pipeline. Such analysis will facilitate location of
local high-risk areas that may need immediate attention. For risk assessment purposes, segment lengths
can range from units of feet to miles (m to km), depending on the pipeline attributes, its environment,
and other data.

Another requirement of the model involves the ability to update the risk model to account for mitigation or
other action that changes the rlsk ina part1cular length This can be 1llustrated by assummg that two ad] acent
the
, the
pipe 1ne length compnsmg these two segments now becomes four risk analysis segments. This,is called

2.6.4.6.1.8 Risk Estimates Using Assessment Methods (B31.8S - 5.8)

A description of various details and complexities associated with different risk assessment processep has
been| provided in Subsection 2.6.5.6.1.5. Operators that have not previouslyinitiated a formal risk
asse§sment process may find an initial screening to be beneficial. The restits’ of this screening cqn be
implgmented within a short time frame and focus given to the most impottant areas. A screening risk
asse§sment may not include the entire pipeline system, but be limited to ateas with a history of probleins or
where failure could result in the most severe consequences, such as ar¢as of concern. Risk assessrnel1 and
data [collection may then be focused on the most likely threats¢without requiring excessive detail. A
scregning risk assessment suitable for this approach can includeisubject matter experts or simple relative
risk odels as described in Subsection 2.6.5.6.1.5. A group of'subject-matter experts representing pipeline
opergtions, engineering, and others knowledgeable of threats that may exist is assembled to focus op the
potential threats and risk reduction measures that would\b€ effective in the integrity management program.

Application of any type of risk analysis methodology shall be considered as an element of contirfuous
procgss and not a one-time event. A specified-period defined by the operator shall be established |for a
systgm-wide risk reevaluation, but shall not exceed the required maximum interval in Figure P-23.
Segments containing indications that are scheduled for examination or that are to be monitored must be
assegsed within time intervals that will maintain system integrity. The frequency of the system-{wide
reevaluation must be at least annually, but may be more frequent, based on the frequency and imporfance
of dgta modifications. Such asreevaluation should include all pipelines or segments included in th¢ risk
analysis process, to ensure/that the most recent inspection results and information are reflected ih the
reevdluation and any risk(comparisons are on an equal basis.

The processes and risk*assessment methods used shall be periodically reviewed to ensure they continue to
yield relevant, acCurate results consistent with the objectives of the operator’s overall integrity management
program. Adjustments and improvements to the risk assessment methods will be necessary as nore
comg%lete afidvaccurate information concerning pipeline system attributes and history becomes available.

These adjustments shall require a reanalysis of the pipeline segments included in the integrity management
program, to ensure that equivalent assessments or comparisons are made.

2.6.5.6.1.9 Data Collection for Risk Assessment (B31.8S - 5.9)

Data collection issues have been discussed in Subsection 2.6.5.4.1. When analyzing the results of the risk
assessments, the operator may find that additional data is required. Iteration of the risk assessment process
may be required to improve the clarity of the results, as well as confirm the reasonableness of the results.

Determining the risk of potential threats will result in specification of the minimum data set required for
implementation of the selected risk process. If significant data elements are not available, modifications of
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the proposed model may be required after carefully reviewing the impact of missing data and taking into
account the potential effect of uncertainties created by using required estimated values. An alternative
could be to use related data elements in order to make an inferential threat estimate.

2.6.5.6.1.10 Prioritization for Prescriptive-Based and Performance-Based Integrity Management
Programs (B31.8S - 5.10)

A first step in prioritization usually involves sorting each particular segment’s risk results in decreasing
order of overall risk. Similar sorting can also be achieved by separately considering decreasing
conseqguc CS> U dl 'l.l-" CVCIS. C Totre TSk CVC C¥ C C g Cl d ot OI'Ity
rator
should assess risk factors that cause higher risk levels for particular segments. These factors can'be applied

to h -line
nspq ingle
threat, but rank much lower for the aggregate of threats compared to all other pipeling ‘segments. Timely

tion of the single highest threat segment may be more appropriate than resolution of the highest
aggregate threat segment.

For ipitial efforts and screening purposes, risk results could be evaluated simply on a “high-medium-{low”
basiy or as a numerical value. When segments being compared havé similar risk values, the f3ilure
probability and consequences should be considered separately. Thisthay lead to the highest conseqgence
segnjent being given a higher priority. Factors including lifi¢ “availability and system throughput
requirements can also influence prioritization.

The Integrity plan shall also provide for the elimination ofaity specific threat from the risk assessment| For
a prescriptive integrity management program, the minimum data required and the criteria for| risk
assegsment in order to eliminate a threat from furthér;consideration are specified in Subsection 2.6.5.4.2.
Perfgrmance-based integrity management programs‘that use more comprehensive analysis methods should
conslder the following in order to exclude a threat in a segment:

(a) there is no history of a threat impactingcthe particular segment or pipeline system
(b) the threat is not supported by applicable industry data or experience

(c) the threat is not implied by related data elements

(d) the threat is not supported by like/similar analyses

(e) the threat is not applicableto system or segment operating conditions

Morg specifically, para. (c))considers the application of related data elements to provide an indication of a
threat’s presence whenlother data elements may not be available. As an example, for the external corrpsion
thredt, multiple datayelements such as soil type/moisture level, CP data, CIS data, CP current demand, and
coatipg conditior ¢an all be used, or if one is unavailable a subset may be sufficient to determine whether
the threat shallsbe considered for that segment. Paragraph (d) considers the evaluation of pipeline segments
with|knownand similar conditions that can be used as a basis for evaluating the existence of threafts on
pipelinesswith missing data. Paragraph (e) allows for the fact that some pipeline systems or segments are
not vulnerable to some threats. For instance, based on industry research and experience, pipelines operpting
at low stress levels do not develop SCC-related failures.

The unavailability of identified data elements is not a justification for exclusion of a threat from the integrity
management program. Depending on the importance of the data, additional inspection actions or field data
collection efforts may be required. In addition, a threat cannot be excluded without consideration given to
the likelihood of interaction by other threats. For instance, cathodic protection shielding in rocky terrain
where impressed current may not prevent corrosion in areas of damaged coating must be considered.
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When considering threat exclusion, a cautionary note applies to threats classified as time-dependent.
Although such an event may not have occurred in any given pipeline segment, system, or facility, the fact
that the threat is considered time-dependent should require very strong justification for its exclusion. Some
threats, such as internal corrosion and SCC, may not be immediately evident and can become a significant
threat even after extended operating periods.

2.6.5

.6.1.11 Integrity Assessment and Mitigation (B31.8S - 5.11)

The process begins with examlnlng the nature of the most 51gn1ﬁcant rlsks The risk drivers for each high-

risk
opti
that
asse

oper:
shall
repre
in th

Risk

ation
n. Subsection 2.6.11.6.1 discusses integrity assessment and Subsection 2.6.11.6.1 discusses_options
re commonly used to mitigate threats. A recalculation of each segment’s risk after)intdgrity
sment and/or mitigation actions is required to ensure that the segment’s integrity can beyndintained to

ecessary to consider a variety of options or combinations of integrity assessments and mitigation
s that directly address the primary threat(s). It is also prudent to consider the\possibility of using new
ologies that can provide a more effective or comprehensive risk mitigatiomapproach.

.6.1.12 Validation (B31.8S - 5.12)

Valiiation of risk analysis results is one of the most important stepsiin any assessment process. This|shall

ne to ensure that the methods used have produced results that are usable and are consistent with the
itor’s and industry’s experience. A reassessment of and.modification to the risk assessment prpcess
be required if, as a result of maintenance or other activities, areas are found that are inaccugately
sented by the risk assessment process. A risk validation process shall be identified and docum¢nted
e integrity management program.

result validations can be successfully performed by conducting inspections, examinations and

evalyations at locations that are indicated as either high risk or low risk, to determine if the methods are

COrTq

ctly characterizing the risks. Validation-can be achieved by considering another location’s informpation

regatding the condition of a pipeline segment and the condition determined during maintenance actipn or

prioq
activ]

2.6.5.7 CFR Language: 192.917(e)(1)

(e) A

1

remedial efforts. A special risk assessment performed using known data prior to the mainterjance
ity can indicate if meaningful yesults are being generated.

[ctions to address.particular threats - If an operator identifies any of the following threats, the opgrator
hust take the following actions to address the threat.
1) Third partdamage - An operator must utilize the data integration required in paragraph (b) of this
section-and ASME/ANSI B31.8S, Appendix A7 to determine the susceptibility of each coyered
segment to the threat of third party damage. If an operator identifies the threat of third party
damage, the operator must implement comprehensive additional preventive measurgs in
accordance with 192.921, or a reassessment under 192.937, an operator uses an internal inspection

tool or external corrosion direct assessment, the operator must integrate data from these
assessments with data related to any encroachment or foreign line crossing on the covered segment,
to define where potential indications of third party damage may exist in the covered segment.

An operator must also have procedures in its integrity management program addressing actions it will take
to respond to findings from this data integration.
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.8 ASME Standard Language

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”
Appendix A7. Appendix A7 of B31.8S may be found in the Subsection 2.6.5.4.2.7.

2.6.5

.9 CFR Language: 192.917(e)(4)

(e) Actions to address particular threats - If an operator identifies any of the following threats, the operator
must take the following actions to address the threat.
(4) ERW pipe - If a covered pipeline segment contains low frequency electric resistance welded pipe

2.6.3

The
Secti

2.6.6 CFR Reference: 192.921 How is the Baseline Assessment to be Conducted?

2.6.6
(a) A

i
S
i

2.6.6

The ¢
Secti

2.6.

2.6.7

T CFR Reference: 192.923 How is Direct Assessment Used and for What Threats

with such pipe has experienced seam failure, or operating pressure on the covered ‘segmenit

segment as a high risk segment for the baseline assessment or a subsequent reassessment.

.10 ASME Standard Language

on A4.3 and A4.4. Appendix A4 of B31.8S may be found in Subsection 2.6.5.4.2.4.

.1 CFR Language: 192.921(a)(1)

dentified to the covered segment (See 192.917).

covered segment.

.2 ASME Standard I{anguage:

on 6.2. Section6:0of B31.8S may be found in Subsection 2.6.5.2.2.

.1 CER Language: 192.923(b)(1)

(b) 1

Primary method - An operator direct assessment as a primary assessment method must have a plan

complies with the requirements in —
(1) ASME/ANSI B31.8S (incorporated by reference, see 192.7), Section 6.4; NACE SP0502-2008

(incorporated by reference, see 192.7); and 192.925 if addressing external corrosion (ECDA).

2.6.7.2 ASME Standard Language

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”
Section 6.4 and Appendix B2. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2. Appendix B2
of B31.8S may be found in Subsection 2.6.7.4.1.

76
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(ERW), lap welded pipe or other pipe that satisfies the conditions specified in ASME/ANSI
B31.8S, Appendices A4.3 and A4.4, and any covered or noncovered segment in the pipeline-system

has

increased over the maximum operating pressure experienced during the preceding-five yeats, an
operator must select an assessment technology or technologies with a proven,application capable
of assessing seam integrity and seam corrosion anomalies. The operator mustprioritize the coyered

CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipeljnes”

(ssessment methods - An operator must assess thetintegrity of the line pipe in each covered segment
y applying one of more of the following methods depending on the threats to which the coyered
egment is susceptible. An operator must select the method or methods best suited to address the tHreats

/) Internal inspection tool or tools capable of detecting corrosion, and any other threats to which the

covered segment is susceptible’\_An operator must follow ASME/ANSI B31.8S (incorporat¢d by
reference, see 192.7), Sectien 6.2 in selecting the appropriate internal inspection tools for the

CFR references ASMEB31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipeljnes”

that
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2.6.
(b)

2.6.

7.3 CFR Language: 192.923(b)(2)

Primary method - An operator direct assessment as a primary assessment method must have a plan

that complies with the requirements in —

(2) ASME/ANSI B31.8S, Section 6.4 and appendix B2, and 192.927 if addressing internal corrosion
(ICDA).

7.4 ASME Standard Language

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”
Section 6.4 and Appendix B2. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2. Appendix B2

may pe found immediately below.

2.6.7.4.1 Internal Corrosion Direct Assessment (B31.8S — B2)

This|section has been removed with publication of NACE SP0206 DG-ICDA. Operators are encoufaged

to usg NACE SP0206 DG-ICDA or an alternate and technically justified methodology-.

2.6.7.5 CFR Language: 192.923(b)(3)

()

2.6.71.6 ASME Standard Language

rimary method - An operator direct assessment as a primary assessment method must have afplan
that complies with the requirements in —
) ASME/ANSI B31.8S, appendix A3, and 192.929 if addressifig)stress corrosion cracking (SCCPA).

The CFR references ASME B31.8S “Supplement to B31.8 an’Managing System Integrity of Gas Pipeljnes”

App¢ndix A3. Appendix A3 of B31.8S may be found in Subsection 2.6.5.4.2.3.

2.6.8 CFR Reference: 192.925 What are the Requirements for Using External Corrosion

2.6.8.1 CFR Language: 192.925(b) Introductory text

()

2.6.8.2 ASME Standard Language

The

Direct Assessment (ECDA)?

reneral requirements - An operator.that uses direct assessment to assess the threat of external corrsion
thust follow the requirements-in-this section, in ASME/ANSI B31.8S (incorporated by referencg, see
192.7), Section 6.4, and in NACE SP0502-2008 (incorporated by reference, see 192.7). An opdrator
thust develop and implement a direct assessment plan that has procedures addressing preassessinent,
ihdirect examination,(direct examination, and post-assessment. If the ECDA detects pipeline copting
damage, the operatormust also integrate the data from the ECDA with other information from thq data
iptegration (192:917(b)) to evaluate the covered segment for the threat of third party damage, ahd to
dddress the threat as required by 192.917(e)(1).

2

CER-references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipeljnes

4+ 4 Q — e Q1 QQ 1 c 1o Q1 - oL o0
Sebl 1105, JCLUOII'U U1 DO 1.65 1lldy UDC TOUIIU 11T SUUSCULIVIL £.U.0. 2. 2.

2.6.8.3 CFR Language: 192.925(b)(1)

()

General requirements - An operator that uses direct assessment to assess the threat of external corrosion
must follow the requirements in this section, in ASME/ANSI B31.8S (incorporated by reference, see
192.7), Section 6.4, and in NACE SP0502-2008 (incorporated by reference, see 192.7). An operator
must develop and implement a direct assessment plan that has procedures addressing preassessment,
indirect examination, direct examination, and post-assessment. If the ECDA detects pipeline coating
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damage, the operator must also integrate the data from the ECDA with other information from the data
integration (192.917(b)) to evaluate the covered segment for the threat of third party damage, and to
address the threat as required by 192.917(e)(1).
(1) Preassessment - In addition to the requirements in ASME/ANSI B31.8S Section 6.4 and NACE

SP0502-2008, Section 3, the plan’s procedures for preassessment must include —

(i) Provisions for applying more restrictive criteria when conducting ECDA for the first time on a

covered segment; and

(i) The basis on which an operator selects at least two different, but complementary indirect
assessment tools to assess each ECDA Region. If an operator utilizes an indirect inspection

2.6.8
The
Secti
2.6.8

()

method that is not discussed in Appendix A of NACE SP0502-2008, the operatdr
demonstrate the applicability, validation basis, equipment used, application procedure
utilization of data for the inspection method.

.4 ASME Standard Language

CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipel
on 6.4. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2.

.S CFR Language: 192.925(b)(2)

Feneral requirements - An operator that uses direct assessment to assess the threat of external corr
nust follow the requirements in this section, in ASME/ANSI B31.8S (incorporated by referencg
92.7), Section 6.4, and in NACE SP0502-2008 (incorporated-by reference, see 192.7). An ope

hdirect examination, direct examination, and post-assessment. If the ECDA detects pipeline co

amage, the operator must also integrate the data fronithe ECDA with other information from thg

htegration (192.917(b)) to evaluate the covered ségment for the threat of third party damage, a

ddress the threat as required by 192.917(e)(1):

?) Indirect examination - In addition to.the requirements in ASME/ANSI B31.8S Section 6.4

NACE SP0502-2008, Section 4, the_plan’s procedures for indirect examination of the E

regions must include —

(i) Provisions for applying more-restrictive criteria when conducting ECDA for the first timg
covered segment;

excavation and direct examination. Minimum identification criteria include the
sensitivities of ‘assessment tools, the procedures for using each tool, and the approach
used for deereasing the physical spacing of indirect assessment tool readings when the pre
of a defectiis’suspected;

(ii1) Criteria/for defining the urgency of excavation and direct examination of each indid
identified during the indirect examination. These criteria must specify how an operator
define the urgency of excavating the indication as immediate, scheduled or monitored; ar

(iw)Criteria for scheduling excavation of indications for each urgency level.

2.6.8

(ii) Criteria for identifying and documenting those indications that must be considerEI for
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The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”

Secti

2.6.8

on 6.4. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2.

.7 CFR Language: 192.925(b)(3)

(b) General requirements - An operator that uses direct assessment to assess the threat of external corrosion
must follow the requirements in this section, in ASME/ANSI B31.8S (incorporated by reference, see
192.7), Section 6.4, and in NACE SP0502-2008 (incorporated by reference, see 192.7). An operator

78


https://asmenormdoc.com/api2/?name=ASME PTB-9 2014.pdf

PTB-9-2014: ASME Pipeline Standards Compendium

must develop and implement a direct assessment plan that has procedures addressing preassessment,
indirect examination, direct examination, and post-assessment. If the ECDA detects pipeline coating
damage, the operator must also integrate the data from the ECDA with other information from the data
integration (192.917(b)) to evaluate the covered segment for the threat of third party damage, and to
address the threat as required by 192.917(e)(1).
(3) Direct examination - In addition to the requirements in ASME/ANSI B31.8S Section 6.4 and

2.6.8
The
Secti
2.6.8

()

T T o T o S

NACE SP0502-2008, Section 5, the plan’s procedures for direct examination of indications
the indirect examination must include —
(1) Provisions for applying more restrictive criteria when conducting ECDA for the first tim

from

ona

covered segment;
(i1) Criteria for deciding what action should be taken if either:

SP0502-2008), or

NACE SP0502-2008);
(ii1) Criteria and notification procedures for any changes in the ECDA Plang.including change

examination of indications; and
(iv) Criteria that describe how and on what basis an operator willreclassify and reprioritize a
the provisions that are specified in Section 5.9 of NACE_SP0502-2008.

.8 ASME Standard Language

CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipel
on 6.4. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2.

L9 CFR Language: 192.925(b)(4)

reneral requirements - An operator that uses direct assessment to assess the threat of external corr
92.7), Section 6.4, and in NACE SP0502-2008 (incorporated by reference, see 192.7). An opeg

hdirect examination, direct examination, and post-assessment. If the ECDA detects pipeline co|
amage, the operator must also)integrate the data from the ECDA with other information from thg
htegration (192.917(b)) to-evaluate the covered segment for the threat of third party damage, a
ddress the threat as required by 192.917(e)(1).

) Post assessment~and continuing evaluation - In addition to the requirements in ASME/4
B31.8S Section 6.4 and NACE SP0502-2008, Section 6, the plan’s procedures for post assess
of the effectiveness of the ECDA process must include —

(1) Measures for evaluating the long-term effectiveness of ECDA in addressing external corr

i covered segments; and
(i)-Criteria for evaluating whether conditions discovered by direct examination of indicatig

e Corrosion defects are discovered that exceed allowable limits (Section 5.5.2.2-of NACE

e Root cause analysis reveals conditions for which ECDA is not suitable (Section 5.9.2 of

5 that

affect the severity classification, the priority of direct examinationgand the time frame for direct
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hust follow the requirements in this section, in ASME/ANSI B31.8S (incorporated by referencg, see
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2.6.8

each ECDA region indicate a need for reassessment of the covered segment at an interv

.10 ASME Standard Language

less

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”

Secti

on 6.4. Section 6 of B31.8S may be found in Subsection 2.6.5.2.2.
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2.6.9 CFR Reference: 192.927 What are the Requirements for Using Internal Corrosion

2.6.9

Direct Assessment (ICDA)?

.1 CFR Language: 192.927(b)

(b) General requirements - An operator using direct assessment as an assessment method to address
internal corrosion in a covered pipeline segment must follow the requirements in this section and in
ASME/ASNI B31.8S (incorporated by reference, see 192.7), Section 6.4 and appendix B2. The ICDA
process described in this section applies only for a segment of pipe transporting nominally dry natural

§
1
g

2.6.9

The
Secti
of B

2.6.9
(© 1

i
|

2.6.9

The
Apps

2.6.7

2.6.10.1 CFR Language: 192.929(b)(2)

(b)

q

1

s, and ot for @ segnent withretectrotyte present T the gas strearn; the operator must devetop
hat demonstrates how it will conduct ICDA in the segment to effectively address internal corrg
nd must provide notification in accordance with 192.921(a)(4) or 192.937(c)(4).

.2 ASME Standard Language

CFR references ASME/B31.8S “Supplement to B31.8 on Managing System Integtity of Gas Pipel
on 6.4 and Appendix B2. Section 6 of B31.8S may be found in Subsection:6.5.2.2. Appendji
$1.8S may be found in Subsection 2.6.7.4.1.

.3 CFR Language: 192.927(c)(1)(i)

dentification of ICDA regions and excavation location, detdiled examination of pipe at excay
pcations, and post-assessment evaluation and monitoring.
/) Preassessment - In the preassessment stage, an operator must gather and integrate datg

information needed to evaluate the feasibility of ICIDA for the covered segment, and to suppot

identify ICDA regions, and to identify areas within the covered segment where liquids
potentially be entrained. This data and infermation includes, but is not limited to —
(i) All data elements listed in appendix:A2 of ASME/ANSI B31.8S;

.4 ASME Standard Language

CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipel
ndix A2 & A3 in their entireties. Appendix A of B31.8S may be found in Subsection 2.6.5.4.2.

0 CFR Reference: 192.929 What are the Requirements for Using Direct Assessi
for Stress Corrosion Cracking (SCCDA)?

reneral requirements - An operator using direct assessment as an integrity assessment meth
ddress,stress corrosion cracking in a covered pipeline segment must have a plan that provid
hinimum, for —

D)Assessment method - The plan must provide that if conditions for SCC are identified in a coy

plan
sion,

Ines”’
x B2

[he ICDA plan - An operator must develop and follow an ICDA-plan that provides for preassessinent,

Ation

and
t use

of a model to identify the locations along the pipe segment where electrolyte may accumulate, to

may

ines’

nent

hd to
S, at

rered

2.6.1

SCEIMENT, an operator MUST assess e covered Segment USIiNg an (nIegrily assesSSment m
specified in ASME/ANSI B31.8S, appendix A3, and remediate the threat in accordance
ASME/ANSI B31.8S, appendix A3, section A3.4.

0.2 ASME Standard Language

thod
with

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipelines”
Appendix A3. Appendix A3 of B31.8S may be found in Subsection 2.6.5.4.2.3.
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2.6.11 CFR Reference: 192.933 What Actions Must Be Taken to Address Integrity Issues?
(192.933(a), (d)(1), (d)(1)(i))

2.6.11.1 CFR Language: 192.933(a)

(a) General requirements - An operator must take prompt action to address all anomalous conditions the
operator discovers through the integrity assessment. In addressing all conditions, an operator must evaluate
all anomalous conditions and remediate those that could reduce a pipeline’s integrity. An operator must be
able to demonstrate that the remediation of the condition will ensure the condition is unlikely to pose a

threattothemtegrity of the pipetime umntit the rext Teassessment of the covered segment ]

2.6.11.2 ASME Standard Reference

The [CFR references ASME B31G “Manual for Determining the Remaining StrengthZof Coroded
Pipelines” in its entirety.

2.6.11.3 CFR Language

(c) §chedule for evaluation and remediation - An operator must complete‘remediation of a condition
ccording to a schedule prioritizing the conditions for evaluation and rémediation. Unless a splecial
equirement for remediating certain conditions applies, as provided ifiparagraph (d) of this sectign, an
perator must follow the schedule in ASME/ANSI B31.8S (imeorporated by reference, see 192.7),
ection 7, Figure 4. If an operator cannot meet the schedule forany condition, the operator must explain
he reasons why it cannot meet the schedule and how the changed schedule will not jeopardize public
afety.

o

WL = rrno =

2.6.1{1.4 ASME Standard Language

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipeljnes”
Section 7, Figure A-7.1-1. Section 7, Figure A-7+1-1 of B31.8S may be found in Figure 9.

2.6.11.5 CFR Language: 192.933(d)(1)

(d) Special requirements for scheduling remediation — (1) Immediate repair conditions - An opergtor’s
dvaluation and remediation schedule must follow ASME/ANSI B31.8S, Section 7 in providing for
immediate repair conditions..) To maintain safety, an operator must temporarily reduce operating
Aressure in accordance with-paragraph (a) of this section or shut down the pipeline until the opgrator
dompletes the repair of'these conditions. An operator must treat the following conditions as immediate
tepair conditions:

2.6.1{1.6 ASME-Standard Language

The CFR references ASME B31.8S “Supplement to B31.8 on Managing System Integrity of Gas Pipeljnes
Section 7. Fer user convenience, Section 7 of B31.8S has been included below.

2

2.6. 7

2.6.11.6.1.1 General (B31.8S -7.1)

This section covers the schedule of responses to the indications obtained by inspection (see Section 6),
repair activities that can be affected to remedy or eliminate an unsafe condition, preventive actions that can
be taken to reduce or eliminate a threat to the integrity of a pipeline, and establishment of the inspection
interval. Inspection intervals are based on the characterization of defect indications, the level of mitigation
achieved, the prevention methods employed, and the useful life of the data, with consideration given to
expected defect growth.
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Examination, evaluation, and mitigative actions shall be selected and scheduled to achieve risk reduction
where appropriate in each segment within the integrity management program.

The integrity management program shall provide analyses of existing and newly implemented mitigation
actions to evaluate their effectiveness and justify their use in the future.

Figure 2-24 includes a summary of some prevention and repair methods and their applicability to each
threat

2.6.11.6.1.2 Responses to Pipeline In-Line Inspections (B31.8S - 7.2)

An operator shall complete the response according to a prioritized schedule established by considerinyg the
results of a risk assessment and the severity of in-line inspection indications. The tequired resgonse
scheqlule interval begins at the time the condition is discovered. When establishing,schedules, respdnses
can e divided into the following three groups:

(a) immediate: indication shows that defect is at failure point

(b) qcheduled: indication shows defect is significant but not at failure point
(c) monitored: indication shows defect will not fail before next inspection

Upon receipt of the characterization of indications discovered during‘a successful in-line inspection, the
opergtor shall promptly review the results for immediate responsé€ indications. Other indications shgll be
revigwed within 6 months and a response plan shall be developed: The plan shall include the methodp and
timirg of the response (examination and evaluation). For scheduled or monitored responses, an opdrator
may [re-inspect rather than examine and evaluate, proyided the reinspection is conducted and r¢sults
obtaijned within the specified time frame.

Met4l Loss Tools for Internal and External Corrosion:(B31.8S - 7.2.1)

Indidations requiring immediate response are thase that might be expected to cause immediate or nearjterm
leaky or ruptures based on their known or pérceived effects on the strength of the pipeline. This would
include any corroded areas that have a predicted failure pressure level less than 1.1 times the MAQP as
deteffmined by ASME B31G or equivalent. Also in this group would be any metal-loss indication affecting
a detpcted longitudinal seam, if that Seam was formed by direct current or low-frequency electric resisfance
weldjing or by electric flash welding.* The operator shall take action on these indications by either examining
them or reducing the operating. pressure to provide an additional margin of safety, within a period 1fot to
excepd 5 days following determination of the condition. If the examination cannot be completed within the
required 5 days, the operator shall temporarily reduce the operating pressure until the indicatipn is
examined. Figure 2-25.shall be used to determine the reduced operating pressure based on the selgcted
respgnse time. After-examination and evaluation, any defect found to require repair or removal shgll be
pronjptly remediated by repair or removal unless the operating pressure is lowered to mitigate the need to
repair or remove the defect.

Indidations in the scheduled group are suitable for continued operation without immediate response

provided-they-donotgrovw-toeritteal- dimenstonsprior-to-the-scheduledresponse—Indicationscharaeterized
with a predicted failure pressure greater than 1.10 times the MAOP shall be examined and evaluated
according to a schedule established by Figure 2-25. Any defect found to require repair or removal shall be
promptly remediated by repair or removal unless the operating pressure is lowered to mitigate the need to
repair or remove the defect.

Monitored indications are the least severe and will not require examination and evaluation until the next

scheduled integrity assessment interval stipulated by the integrity management plan, provided that they are
not expected to grow to critical dimensions prior to the next scheduled assessment.
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Crack Detection Tools for Stress Corrosion Cracking. (B31.8S -7.2.2)

It is the responsibility of the operator to develop and document appropriate assessment, response, and repair
plans when in-line inspection (ILI) is used for the detection and sizing of indications of stress corrosion
cracking (SCC).

In lieu of developing assessment, response, and repair plans, an operator may elect to treat all indications
of stress corrosion cracks as requiring immediate response, including examination or pressure reduction
within a period not to exceed 5 days following determination of the condition.

After examination and evaluation, any defect found to require repair or removal shall be prox

remu

completed.
Metdl Loss and Caliper Tools for Third-Party Damage and Mechanical Damage. (B31.8S - 7.2:3)
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of specified minimum yield strength (SMYS) of a plain dent(that exceeds 6% of the nominal
eter, mechanical damage with or without concurrent visible indentation of the pipe, dents with cq

pipe
acks,

that affect ductile girth or seam welds if the depth is in exeess of 2% of the nominal pipe dianpeter,

and

851.4.). The operator shall expeditiously examine thesexindications within a period not to exceed 1
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Figure 2-24: Summmary of Some prevention and repair methods and-theirappticabitity to each threat (B31:8S - Table 7.1-1)

Corroslon Incorrect Weat her Environ-
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