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Welcome and Introduction
Jeff Wiese, Office of Pipeline Safety

Mr. Wiese summarized the purpose and objectives of the workshop.  Recent high profile accidents caused by SCC heightened concerns and raised public awareness of risk associated with SCC.  Congress and other public stakeholders questioned the accuracy of the underlying data regarding SCC risks, the adequacy of detection capability, and the level of industry and regulator understanding of the SCC phenomenon.  As a result, OPS is contracting with Michael Baker, Inc., to perform a study providing an amalgamation of the current SCC knowledge and additional understanding of SCC.  This workshop provides a forum to solicit perspectives and concerns for consideration in the Baker study.  The OPS is placing greater emphasis on SCC in both standard inspections and integrity management audits.  The study will provide inspection guidance for reviewing SCC risks and evaluating SCC issues, in order to provide clarity in regulatory expectations and improve consistency in addressing SCC in the regulatory environment.  In addition, the OPS is increasing its research and development expenditures in the area of SCC.  The study will also serve to identify “gaps” in the current knowledge about SCC and help identify needed research initiatives.

SCC Study Outline and Scope
Paul Carson, Michael Baker Jr., Inc.

Mr. Carson reviewed the outline and scope of the SCC study.  The scope is stated as follows:  “Conduct a comprehensive study of Stress Corrosion Cracking (SCC) issues relating to pipeline integrity for both gas and liquid lines, including history of SCC, level of risk, indicators of potential for SCC, detection methods, mitigation measures, assessment procedure, and regulatory procedures for evaluation of industry assessments.”  The study will focus on documenting the current knowledge of SCC (including causes and factors that contribute to SCC initiation and growth), prevention and detection capabilities (current and feasible to develop), and post-incident procedures (current and feasible).  Current best practices will be identified.  Promising feasible technologies may be identified warranting further research.  Lastly, regulatory practices used by other countries will be identified.
SCC Overview
Kieth Leewis, PRCI

Mr. Leewis substituted for the scheduled presented, David Johnson.  An overview of the history of SCC in the United States was presented, along with basic technical information related to the current understanding of the causes of SCC.  A discussion was given regarding the relative magnitude of the SCC risk, compared to other pipeline risks, to put the issue in context of overall pipeline risk.  Finally, Mr. Leewis summarized the major challenges confronting industry in dealing with SCC and identified areas needing further study and research including environmental factors, surface preparation and coatings, material behavior, detection and sizing capabilities, and impact of operational factors.

Operator Panel

Selected operators provided a summary and overview of their experience with SCC.

TransCanada
Robert Sutherby

TransCanada experienced its first SCC failures in the mid-1980s.  This was near-neutral pH SCC on the TransCanada system, approximately 40% of which is tape and asphalt coated.  A public inquiry conducted in the mid-1990s placed renewed emphasis on SCC.  One upshot of the inquiry is that the Canadian Energy Pipeline Association (CEPA) SCC management program was formally endorsed by its membership and the National Energy Board.  Heavy emphasis is placed on data management.  The risk analysis approach uses a combination of statistical and mechanistic models which have been validated against condition monitoring data.  The models consider all phases of SCC risk, including initiation, growth, and failure.  To date, TransCanada has used hydrostatic pressure testing as its primary risk mitigation technique, although it seeks to incorporate in-line inspection in the future.  TransCanada emphasized that experience sharing, and ongoing research and development are key to effective and cost efficient management of SCC risk.

Enbridge
Walter Kresic

Enbridge described the CEPA SCC framework for managing SCC risk.  It is composed of three major aspects: (1) condition monitoring, (2) plan and implement a mitigation strategy, and (3) document and learn.  Enbridge has never had an in-service SCC failure, which was attributed to the effective implementation of this CEPA process, which identified SCC defects prior to in-service failure. Enbridge has experience using ultrasonic in-line inspection devices to identify stress corrosion cracks.  While there has been success in identifying cracks with this tool, the crack depth identified by the tool has significant uncertainty.  Enbridge is also converting data from its SCADA system to predicted strain and using this information to gain insights on pressure cycle impacts. 

Scott Davis
Kinder Morgan

Mr. Davis described the sequence of events that have occurred following the SCC failure in Tucson during the summer of 2003.  The discussion included immediate response to the event, subsequent proof tests, returning the line to service, and investigation status and results.  The line is currently in service, but operating at 50% of its maximum operating pressure.

Duke Energy
Steve Rapp

Mr. Rapp described Duke’s pipeline revalidation program, which involves re-hydrostatic testing of its systems.  During this program to date, Duke has experienced 6 SCC-related test failures.  Duke further described its SCC management strategy, including its process for identifying potential SCC locations and SCC mitigation methods.

Williams (Transco)
Ron Scrivner

Mr. Scrivner described Williams’ SCC experience on the Transco system.  Transco had in-service SCC failures in 1967 and 1968.  Subsequent hydrostatic pressure testing removed 34 SCC colonies.  At the time, in-line inspection technology proved unreliable to detect SCC defects.  In addition, a random dig program found SCC predominately in the first valve section downstream of compressor stations in Line “A” but no SCC was found in Line “B.”  Transco has implemented an aggressive hydrostatic pressure testing program as recommended by Batelle.  Transco has not had an in-service SCC failure since 1972.

Williams (Northwest Pipeline)
David Katz

Mr. Katz described Williams’ SCC experience in the Northwest Pipeline system.  SCC has been found in the 16” Camas to Eugene and the 26” Sumas to Washougal pipelines.  The Camas to Eugene pipeline experienced 22 hydrostatic pressure failures during a re-qualification program in 1984.  SCC was managed through a dig program, SCC coupons and a strategy to develop ILI capabilities.  In 2001, an ILI UT crack tool was run that identified over 200 features, nine of which required immediate repair.  Excavations in 2002 validated the accuracy of the ILI tool.  An excavation and re-inspection program is being used to establish growth rates for sub-critical cracks.  In 2003, an in-service failure on the Sumas to Washougal pipeline was caused by SCC.  Williams is developing a direct assessment model to manage SCC risk on this line.

Colonial
John Godfrey

Colonial has not, to date, experienced any SCC related failures, nor has it identified any SCC defects on its systems.  However, Colonial described its ongoing program to assess SCC risk.  It includes review of past reports to identify possible failures that might have been caused by SCC that were unrecognized.  Also, Colonial is putting in place detailed procedures to check for SCC when conducting repairs and maintenance, and for addressing SCC issues should it be discovered in the future.

Research and Development Panel

Several speakers provided information regarding existing and future research related to SCC.

Office of Pipeline Safety
Jim Merritt

Mr. Merritt described the OPS research and development (R&D) program and initiatives.  The OPS will match industry contributions for collaborative research.  Also, OPS is enhancing its R&D management process to facilitate communications, technology transfer, and interagency technology development and demonstration.  Recent and featured projects were described and web resources have been developed so stakeholders can learn of ongoing R&D efforts.  A gap analysis identified areas where OPS is seeking opportunities for research of SCC risk and develop of mitigation tools.

Panhandle Energy (Representing PRCI)
Jerry Rau

Mr. Rau described historical research for SCC, which covered issues such as SCC susceptible environments, materials, threshold stress level, temperature, and mitigation.  Mr. Rau also gave an overview of several active projects currently being undertaken by the PRCI Materials and C&I Committees.

Consultant
Ray Fessler

Mr. Fessler gave an overview of a recently completed SCC gap analysis.  He covered criteria for recommending further research, objectives for future R&D, and described various R&D approaches.  He also gave an overview of crack growth models and site selection models.  Other areas discussed by Mr. Fessler included research focused toward improving ILI tools and pipeline materials for making steel less susceptible to SCC.

GE-PII (Representing ILIA)
Scott Thetford

Mr. Thetford discussed the state-of-the-art for the detection and sizing of SCC defects via in-line inspection.  He highlighted the different obstacles encountered by the liquid and gas industries and gave an overview of the different types of tools currently available, including the capabilities of the more promising technologies.

NACE/CC Technologies
John Beavers

Mr. Beavers gave an overview of the NACE work for developing a SCC Direct Assessment Recommended Practice.  The main steps of the SCC Direct Assessment process (as currently contemplated) were reviewed.  The initial draft of the Recommended Practice was recently distributed for first ballot.

El Paso
Todd Kedzie

Mr. Kedzie discussed bell-hole inspection techniques for assessing SCC severity.  He gave an overview of various techniques including dry Magnetic Particle Inspection (MPI), wet fluorescent MPI, wet visible MPI, and black and white contrast MPI.  He also discussed research into new techniques for nondestructively determining SCC depth (i.e., without the need for grinding) using ultrasonic, electromagnetic, and electromagnetic acoustic transducer methods.  The ultrasonic techniques were generally found to hold the greatest promise for sizing SCC in the near term.  These techniques included Ultrasonic Time of Flight Diffraction (TOFD) and Ultrasonic Phased Array (which has the added advantage of giving a three-dimensional image of the crack).

Regulatory Panel

Representatives of various regulatory agencies provided their perspective of the SCC issue.

US DOT, Office of Pipeline Safety
 Linda Daugherty

Ms. Daugherty emphasized that the current state of knowledge has more questions than answers.  She emphasized the need for better industry/regulator communications and sharing of information.  Making informed regulatory decisions requires a current and full knowledge of existing industry experience and SCC management practices. Thus, it is in the best interest of all stakeholders to openly share information and for industry to work cooperatively with the regulatory community.  Some specific concerns and issues were noted as examples of areas in which solutions will be found through cooperation.  Some of the concerns noted were:

· Concern that the occurrence of SCC failures appears to be increasing.

· Perception that near-neutral pH SCC is strictly a Canadian problem not applicable in the US.

· If coating is a primary issue, why aren’t more lines being recoated?

· When is it time to replace problematic pipelines?

· Direct assessment may not find all SCC risks, but it could play a major role in combination with ILI and hydrostatic pressure testing,

· Determination of appropriate action to take after a pipeline in an SCC program has failed.

Ms. Daugherty also stated that SCC may be a topic addressed in 2004 standard inspections.

Minnesota Office of Pipeline Safety
Brian Pierzina

There have been three ruptures in northern Minnesota since 1994 that were caused by SCC.  Mr. Pierzina emphasized that good operators lead by example, share information, and thoroughly understand its systems and the safety issues it faces.  The information exchange is critical to sound regulatory decision-making, although he acknowledged the hesitance on the part of some operators to participate in this type of information exchange.  Research needs include better understanding of SCC growth rates, interaction of SCC with other defects, and the development of improvements to ILI tools.

Canada National Energy Board
Josef Jan Kopec

Mr. Jan Kopec provided a summary of SCC history in Canada.  Failures between 1985 and 1992 resulted in the first public inquiry in 1993.  Subsequent ruptures resulted in another inquiry in 1996.  The result was recommendations in 6 key areas:  (1) SCC Management Program, (2) Design Changes, (3) Continued Research, (4) Establishment of a SCC database, (5) Improved Emergency Response Practices, and (6) Continued Information Sharing.  These recommendations resulted in establishment of a NEB SCC liaison group to facilitate communications with industry and monitor progress of the implementation of recommendations.  All operators submitted SCC Management Plans to NEB for review.  Copies of the SCC Inquiry Report are available from NEB.

The meeting concluded with an open discussion, including a question and answer session involving all panelists.

