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New Insights in Repairing
Damaged Pipes and

4 Pipelines Using Composite
< %ﬂm\\\\@@« 5 Materials

Dr. Chris Alexander, Principal
(chris.alexander@stress.com | (281) 897-6504)
Stress Engineering Services, Inc.
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Chris Alexander Background

A Partner at Stress Engineering Services, Inc.
(SES - Houston office)

A Member of the SES Fitness for Service Group
with emphasis on pipeline practice area

A Actively involved in full-scale testing and
analysis using finite element methods

A Areas of specialty include assessing pipeline
damage and evaluating composite repairs

A B.S., M.S., and Ph.D. degrees from Texas A&M
University in Mechanical Engineering
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Disclaimer

Although Stress Engineering Services (SES)
will discuss specific composite repair
systems and products today, SES does not
endorse any particular composite repair
system.

Users are encouraged to know and
understand the capabilities and limitations of
each composite repair system. SES has
observed misrepresentation and incorrect
distribution of technical data and information.



Todayos Prese

A Background in pipeline evaluation and
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A Examples of when composites can be
used to repair pipelines

A Background on the major pipeline repair

Net® systems using composite materials

/////%// I \\\\\\\\\\\ \\ A US g(_)vernment re_gulaﬂons |
””’”""“““W A Guidelines for repair using composites

oOR\ and test program elements

A Repair of dents and gouges
(mechanical damage)

A Long-term performance study

A Question & Answer Session




Typical Aims of Pipeline
Repair Methods
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A Restore strength to damaged pipes
A Reduce strain in damaged areas of pipe
A Seal corroded area of pipe from further

N '- Z, development of corrosion
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Target Applications of Repairs
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A Gas and Liquid
Pipelines

A Water Pipelines

N / A Small Utility Lines

/////////%III’II;;I:?{{\\\@ \\:1 A Chemical Plants
. A Gas Plants and

Refineries
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Uses of Composite Materials

(repair and structural reinforcement)

A Metal wall loss (due to corrosion)

A Plain dents

A Mechanical damage (dents with a
gouge)

A Re-rating pipeline system to achieve
higher operating pressures

A Corrosion repair and replacement
., Under insulation coating (UIC)
. Wear-resistant coatings (e.g. saddles)
. Underwater coatings



Types of Composite Repairs

(used to repair pipeline systems)
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Wrap, Diamond Wrap, Aquawrap, Pipe Wrap A+,
Diamond Wrap HP, I-Wrap)

. Monolithic

. Can be applied to non-straight geometries

. Versatility in range of epoxy products (e.g.
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A Layered systems (e.g. Clock Spring and
PermaWrap)
First widely-used composite repair system
Layered repair system
Limited to repair of straight pipes




General Composite Discussion

A Components in a composite

PITN material
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. Matrix
. A Types of fibers (common in pipe
repair)
E-glass
. Carbon
A Fiber orientations (common in pipe
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Uniaxial

. Multi-axis (e.g. 0, 90, 45, etc.)
Al N A Matrix types
Pre-cured
Pre-impregnated (e.g. water-
activated urethane)
Wet applications using resins such
as epoxy

Photos of carbon system
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Government Regulations

(from the U.S. Department of Transportation)

On January 13, 2000, Pipeline

Safety: Gas and Hazardous
Liquid Pipeline Repair, was
iIssued by the RSPA of the
Department of Transportation,
went into effect.

According to this document, the
requirement for repairing
corroded and dents in pipelines
Is as follows,
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reliable engineering tests and

69664

The final rules provide operators
flexibility to choose the most cost
effective method of repairing pipe,
while maintaining public safety, Thus,
the rules will not add costs to industry,
ublic. In fact, the

oper ts of
and gas, and perhaps

e consumers pay for these
products. In comments on & proposed
waiver (0 the Panhandle Eastern
Corporation (58 FR 13823; March 15
1993), the American Gas Association
estimated that industry could save $6.5
million a year by using composite wrap
to repair corroded or damaged pipe.
Although part of the gas pipeline
ndu lrendy resizing lstte
g% because of the Panhandle and

s pipeline industry.
avings could possibly
result from the use of innovative

and development of new repair
ogies without additional cost to
the regulated industry. A Final
egulatory Evaluation document is
for review in the docket

B, ﬁeprhfwy Flexibility Act

his rulemaking will not impose
nhh ull’m\ h\[umm on pipeline
operators, including m\an entities that
ate regulated pipelines. Rather, the
ules offer operators the opportunity to
use more economical methods of
sepairing corroded or damiaged pige.

Thus, this king may reduce costs
to opera ||x|unlm;, small entities.
Based on the facts available about the
expected impact of this rulemaking, |

605), that this rulemaking will not have
a significant economic impact on a
substantial number of small entities
C. Executive Onder 12612

This rulemaking will not have
substantial direct effects on s
ationship between the Federal
nment and the states, or on the
distribution of power and
responsibilities among the various

accordance with Executive Order 12612
(52 FR 41685; October 30, 1987), RSPA
I\a> determined Ihal the final rules do

t federalism

rant pregfeatfl offa
ment.
13064
Im final rules have

aralyzed in
prin and
Siteria contained in Executive Order

Federal Register / Vol. 64, No. 239 / Tuesday,

13084, “Consultation and Coordination
with Indian Tribal Governments
Because the rules will not significantly
or uniguely affect Indian tribal
governments, the funding and
consultation requirements of Executive
Order 13084 do not apply
E. Paperwork Reduction Act of 1995

This rulemaking, contains no
information collection that is subject to
review by OMB under the Paperwork
Reduction Act of 1995,
F. Unfunded Mandates Reform Act of
1995

This rulemaking will not impose
unfunded mandates under the
Unfunded Mandates Reform Act of
1995. It will not result in costs of $100
million or more 1o either state, local, or
tribal governments, in the aggregate, or
0 the private sector, and is the least
burdensome alternative that achieves
the objective of the rulemaking,

G. National Environmental Policy Act
We have analyzed the final rules for
purposes of the National Environmental
Policy Act (42 U.S.C. 4321 of sep). sw

repared an Environmental Ass t
(64 FR 16884; April 7, 1999) in w ch
we concluded that the proposed action
would not significantly affect th
human environment because alternative
repair methods would have to be as
reliable as those the pipeline safety
regulations currently allow. Thus any
alternative method would pmvxdr the
same level of pipe protection that the
current repair methods provide. Based
on this Environmental Assessment and
10 receipt of information showing
ctbatwise, we have pvrp.lwd a Finding
of No Significant Impact (FONSI). This
FONSI has been made part of the

docke

H. Impact on Business Processes and
Computer Systems

Many computers that use two. d:(m to
Keep track of dates will, on January
2000, recognize “double zero” not s
2000 but as 1900. This glitch, the Year
2000 Problem, could cause computers ta
stop running o to start generating
erroneous data. The Year 2000 problem
poses a threat to the global economy in

hich Americans live and work. With
the help of the President’s Council on
Year 2000 Conversion. federal agencies
are reaching out 10 increase awareness

s P wh
resources necessary to |mrlnmom those
requirements would otherwise

applied to the Year 2000 Problem.

December 14, 1999 /Rules and Regulations

This rulemaking does not require
business process changes or require
modifications to computer s
Bn.um this rulemaking does not affect

ty of organizations to respond to
the roblem, we have not
delayed the effectivencss of the final

rules,

List of Subjects
49 CFR Part 192

Natural gas, Pipeline safety, Reporting
and recordkeeping requirements.
49 CFR Part 195

Ammania, Carbon dioxide,
Petroleum, Pipeline safety, Reporting
and recordkeeping requirements,

In consideration of the foregoing, 49
CFR parts 192 and 195 are amended as
follows

PART 192—{AMENDED)
ation for part 192
as follows:

Authority: 49 U.5.C. 5103, 0102, 60104,
60108, 60109, el)no 60113, and60118; and
49 CFR1.33

2.1n §192.309, paragraph (b}
introductory text is revised to read as
follows:

§192.309 Repair of steel pipe.

(b) Esch of the following dents must
be removed from steel pipe to be
gperated at a pressue that producs a
hoop stress of 20 percent, or more, of
SMYS, unless the dent i \np,\mvd by a
method that reliable engincering tests
and analyses show can permanently
testore the serviceability of the pipe

3. Section 192.485(a) is revised to
read as follows:

§ 192.485 Romedial measures:
Transmission fines.

Each segment of
transmission line with general corrosion
and with a remaining wall thickness
less than that required for the MAO]
the pipeline must be replaced or the
operating pressure reduced
commensurate with the strength of the
pipe based on actual remaining wall
thickness. However, corroded pipe may
be repaired by a method that reliable
engineering tests and analyses show can
permanently restore the serviceability of
the pipe. Corrosion pitting so closely
grouped as to affect the o Ju strength
of the pipe is considered general
corrosion for the purpose 3 s
paragraph.

4. Section 192.4B7(a) is revised 1o
read as follows:

analyses show can
permanently restore the
serviceability of the pipe.
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