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WBLCOllB TO TllB WORKSBOP OCî' 

Good morning ladies and gentlemen. 

Welcome to this Workshop on Managing Pipeline Integri ty. Like last 

year we are all here to work together, to address pipeline issues. 

BRBADTll OP '1'llB PIPBLillB IllDUSTRY 

Those of us in the pipeline industry have recognized for many years 

that our success depends on shared vision and responsibility, and 

the partnership of everyone concerned. This includes pipeline 

designers, contractors, inspection companies, and maintenance 

personnel. Of the 100 participants at this Workshop, about one 

third coma from companies that own and operate pipelines. About 

one quarter are with firms that serve the pipeline industry as 

consultants, contractors, and suppliers. Most of the remainder 

come from research organizations, universities, and government 

laboratories. There are also some from regulatory organizations in 

canada and the United States. 

PIPBLillBS ARB A1f BSSBlllTIAL PART OP '1'llB CADDIAlf IBl'RASTRUCTURB 

Two weeks ago, a report on the United Nations Development Program 

listed Canada as Number 1 out of 173 countries in terms of "human 
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development. 11 The rankings were based on a combination of three 

factors: average income, lite expectancy and educational 

attainment. A well-developed Canadian infrastructure supports this 

high standard of canadian development. Much of canada's 

development is based on enerqy -- enerqy for the angines of 

industry, enerqy for transportation, and enerqy for basic human 

needs in every canadian home and business enterprise. 

Underground pipelines are the arteries of our nation, the lifeblood 

ot our society. They work silently and continuously, 24 hours a 

day, 365 days a year, to deliver the enerqy to enable our country 

to thrive. 

GOVBRIDIBllT-SUPPORTBD R'D 

Government funding for R&D on pipelines is tunded by the Federal 

Interdepartmental Program on Enerqy R&D (PERD). This program 

provides funding for all the pipeline work at CANNET and other 

government Departments and agencies. This includes not only the R&D 

projects that are carried out at CANMET's laboratories but also 

that contracted-out to private sector laboratories, as well as 

conferences, seminars, and workshops like this one. 

As many of you are aware government is evaluating all of its 

programs. The question that I am asked weekly if not daily is why 

should government support this program or that program. 
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I would like to brief ly describe a f ew of the reasons I believe 

exist for qovernment support of R&D on pipelines. 

WORlt:IIJG 'l'OGBTBBR :Ill CADDA 

WllY GOVBRIDIBIJT? 

canadians enjoy a lonq history of workinq toqether and qovernments 

should play a catalytic role in ensurinq that this occurs for the 

benefit of canada. In the pipeline industry, CANMET plays this 

role. We have, and continue to brinq the players toqether to 

address and solve important issues. 

In carryinq out pipeline R&D, CANMET bas formed partnerships and 

consortia to support projects jointly. Research carried out in 

partnerships is f inancially attractive because costs are reduced 

throuqh sharinq. But this is not the most important reason for 

forminq partnerships. More important is that there is an 

opportunity to build multi-disciplinary teams of industry and 

qovernment experts, and to share complementary resources whi ch 

facilitates tacklinq some of the most difficult R&D issues. 

TECBllOLOGY TRAllSFBR 

WllY GOVBR10Œll1T? 

Technoloqy transfer is another important role for qovernment. This 

Workshop is the sixth in a series of conferences, seminars, and 
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workshops that CANMET has organized over more than a decade to help 

in transferring pipeline technoloqy to industry. These technoloqy 

transfer vehicles started with the 1983 International conference on 

Pipeline Inspection held in Edmonton. 

In 1988 the CANMET Pipeline Seminar was held in Calgary, and in 

1989 another Pipeline Seminar was also held in Calqary. one 

outcome of this seminar was the development of specific projects on 

stress-corrosion crackinq in several laboratories. 

The Metals Technoloqy Laboratories of CANMET observed their SOth 

Anniversary in 1992, and marked the occasion with a very special 

conference, The International conference on Pipeline Reliability, 

held in Calgary in June 1992 and last year CANMET orqanized The 

Issues Workshop on Pipeline Lifetime, held in Red Deer. Last 

year's meetinq was successful, not only with reqards to technoloqy 

transfer but also in catalyzinq the formation of the Producers' 

Group on Corrosion and Materials. I understand that this qroup has 

been meetinq reqularly since the Red Deer Workshop to address 

materials issues of importance to their industry. 

Also shortly after the workshop, the canadian Enerqy Pipeline 

Association was formed. This Association represents the major 

pipeline transmission companies in canada. I am glad to see from 

the program that Bob Hill, CEPA Vice President for Technoloqy and 

Operations, is giving the luncheon talk today. 
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I believe that only government can maintain this unbroken interest 

and focus over the long term. 

J:llPORllATIOB BSSDTIAL TO T11B PBDBRAL GOVBRJOŒBT 

1IJIY GOVBRJlllBBT? 

Another reason for the Federal Government's support of pipeline R&D 

is that the government must have the right information on which to 

approve the operation of pipelines. CANMET, with its staff of 

research scientists and technical specialists provide the Federal 

Government with independent technical advice on pipeline issues. 

STABDARDS, CODBS, ABD RBGULATIOBS 

1IJIY GOVBRJllŒBT? 

Government supports R&D in this area to help develop standards, 

codes, and regulations to ensure that pipelines are safe and that 

the environment is protected. In Canada, we can be proud of the 

very fine record achieved in the safe construction and operation of 

pipelines. on average, there is roughly one incident per thousand 

kilometres of oil and gas pipelines per year. A challenge to us 

all is to reduce this occurrence through improved inspection, 

maintenance, and repair technoloqy. No doubt, this type of 

technoloqy will become even more important in the years to come, as 

the network of canadian pipelines now in the ground continues to 

age. 
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Better standards, codes, and requlations, supported by R,D, will 

lead to safer and more readily maintained pipelines. But in 

addition, they can reduce the costs of pipelines through better 

knowledge. For example, the economic viability of a pipeline could 

depend on R'D which make construction possible in one field season, 

instead of two. If more and better knowledge were available, 

environmental assessments could be accelerated, reducing costs. 

Better pipeline design could reduce maintenance costs. Indeed, R'D 

on all stages of pipeline lif ecycle has the potential to reduce 

costs to industry and to the public. This would make all Canadian 

industry more competitive in a highly competitive global 

marketplace. 

Our challenge is to f ocus R'D on cost reduction as one of our main 

objectives. I encourage you, at this Workshop, to identify 

opportunities to reduce costs through R,D. 

lllUUtBT DBVELOPIŒllT 

DY GOVBIUDŒlfT? 

correctly directed R'D on new technology, carried out with 

effective partnerships to develop new products and services, can 

give Canadian industry enhanced access not only to Canadian 
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markets, but also to the international marketplace. Pipeline 

technoloqy is a particularly attractive area from this perspective 

because other countries are very similar to canada with respect to 

the severity of pipeline conditions. This provides a business 

opportunity to consultants, manufacturera and contractors alike. 

11BBD POR COORD:IBATJ:Olf 

WllY GOVBRIDIBlfT? 

The canadian pipeline industry includes quite a number of 

companies. About 1,000 in fact own and operate pipelines. All 

these companies have similar interests in manaqinq pipeline 

inteqrity and a shared responsibility for public safety. 

In this respect, there is an analoqy with the canadian mininq 

industry, where a large number of companies share a common 

environmental concern -- acid mine drainage. In response to the 3 

to 5 billion dollar projected liability, the Federal qovernment, 8 

Provincial governments, and the mininq industry initiated the Mine 

Environment Neutral Drainage (MEND) Program. The proqram was 

established to coordinate canadian R&D on reducing the 

environmental impact and f inancial liabilities of acidic drainage 

from tailings, waste rock, and mine openings . In addition t o 

funding, CANMET provides a Secretariat for MEND . 

At the 1993 Red Deer Workshop, a need for more coopera tion, 
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communication, and coordination was identified, to protect the huge 

public investment in pipelines. Development of shared sources of 

information -- databases -- was a unifying issue that dominated the 

workshop and was viewed as a critical element in efficient and 

effective use of R&D investment. Information, accessible to all 

parts of the pipeline industry, would be useful in many ways, such 

as in planning R&D strateqy, in carrying out risk analysis, and in 

ensuring effective utilization of R&D results. 

PIPBLIBB SBCRB'l'ARIAT 

This year, you may wish to consider whether a continuing 

Secretariat to assist with communications, linkages, and financing 

would be useful in helping the pipeline industry to maximize its 

return on R&D investment and to optimize R&D choices for managing 

pipeline integri ty. Several organizations could consider operating 

a secretariat of this type. For its part, CANMET bas some 

experience gained from organizing and operating secretariats in 

other areas, such as the MEND Program, that could be usefully 

applied to a Pipeline Secretariat. 

COllCLUSIOB 

In conclusion I hope that I have explained why I believe that 
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qovernment bas a role to play in pipeline technoloqy development 

and transfer. Whether or not we will continue will be clearer in 

the months to coma. It will very much depend on you, the 

stakeholders. You will have a siqnificant role in influencinq the 

decision. I am sure that you will make your voice heard. 

Returninq to this workshop, I urqe you to continue the 

deliberations bequn in Red Deer last year, and to consider the 

formation of more partnerships between industry, university, and 

qovernment to advance the manaqement of pipeline inteqrity and to 

advance the technoloqy in this area. 

Before I close, I would like to thank the orqanizations that have 

assisted this workshop financially, Interprovincial Pipe Lina Inc., 

IPSCO Inc., Transcanada PipeLines, and the National Enerqy Board 

with support from the Federal Interdepartmental Proqram on Enerqy 

R&D. 

And now, it is my distinct pleasure to declare this workshop open. 

Thank you. 
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R & D PARTNERSHIPS 
ALBERTA CHAMBER OF RESOURCES 

E. YILDIRIM, D. Eng. Sc. 
CANADIAN OCCIDENTAL PETROLEUM LTD. 

1.0 ABSTRACT 

The Alberta Chamber of Resources has represented private sector resource 
interests in the Province of Alberta for 58 years. The Chamber's primary 
objective is to promote and support the orderly development of Alberta's natural 
resources. The Chamber has been working towards this objective through a 
process of close communication and cooperation with its members for an 
accurate understanding of its members' ever changing needs. Over the years, 
the Chamber has developed an excellent working relationship with the two levels 
of government. Because of this strong relationship, the Chamber has been a 
solid linkage between the governments and industry. 

ln the early 1980's, the Chamber identified Alberta's oil sands as the priority 
minerai resource for further development during that decade. Towards this end, 
a Task Force of industry and government representatives was set up in 1984 to 
promote oil sands development. One objective of the Task Force was to identify 
and publicize the social and economic benefits of oil sands operations. 

During the last ten years, the Chamber has proposed new approaches to oil 
sands development including the "Concept of a Regional Upgrader and Satellite 
Production Facilities", initiated detailed studies and published reports and 
position papers. More recently, the Chamber has focused on technology 
requirements for oil sands which have led to the development of viable 
strategies. Since then, the R & D strategies for oil sands have been an area of 
serious programs and initiatives which have been directed towards the formation 
of an R & D network and strategic alliances in Alberta. 

This paper describes briefly the technology requirements for oil sands, discusses 
the status of various programs and initiatives on R & D strategies and identi~_es 
practical models of R & D partnerships employed for sharing risks and benéfits of 
research in oil sands, hydrogen and natural gas conversion. The Alberta 
Chamber of Resources believes that the R & D partnership models presented in 
this paper are aise applicable to the pipeline industry. 

2.0 TECHNOLOGY REQUIREMENTS 

ln 1990, the ACR Oil Sands Task Force initiated a new program to address the 
long-term technology requirements and R & D strategies for oil sands. 
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The rationale behind the Chamber's interest in the long-term technology 
requirements was the recognition of the fact that the future economic 
competitiveness of bitumen or synthetic crude production from oil sands would 
be contingent upon the further improvements in both capital and operating costs . 
Any significant cost reduction, in turn, would only be achieved through 
advancements and break-throughs in technology. The Chamber recognized the 
progress recorded in previous years and acknowledged the on-going R & D 
efforts in diverse areas of oil sands technologies. However, the Chamber was 
not aware of the existence of a long-term plan for oil sands R & D to guide the 
funding agencies and the technology developers in identifying the needs that will 
determine priorities. Therefore, the Task Force was concerned that in the 
absence of an overall R & D road map, sufficient funds would not be available or 
the precious few funds that were available, might not be allocated to the 
appropriate R & D programs. 

The ACR Oil Sands Task Force's identification of the future technology 
requirements was based on a projected scenario which pointed out the 
importance of fossil fuels well beyond the year 201 O. ln this scenario, Western 
Canada's oil sands and coal resources were predicted to supply a major portion 
of Canada's energy requirements throughout the 21st century. However, the 
realization of this potential was highly dependent on the assumption that: 

"the governments of Canada and Alberta recognize the importance of new 
technology as the key to the development of oil sands resources . The 
governments together with the energy industry allocate the necessary 
resources to oil sands R & D for the purpose of commercializing new 
technology which will enable the oil sands projects to become 
economically attractive and environmentally acceptable". 

Technological advancements and break-throughs were necessary to achieve the 
desired level of production from oil sands with the degree of economic 
competitiveness as well as environmental acceptability. Therefore, it was crucial 
that the necessary funds be made available such that a higher level of R & D 
activity could be carried out on a more continuous and consistent basis . 
Because of the long lead time involved, meeting the technology requirements ten 
to twenty years into the future would necessitate the increased level of R &'b 
sooner rather than later. Otherwise Alberta's oil sands would never be 
developed to a full potential. ln order to resolve the environmental issues and to 
avoid any regulatory impediments, cooperative efforts between the governments, 
industry and ultimately the end-users would be necessary so that the policies 
which would promote further research and technology development could be 
designed and implemented on a timely basis. 

mw/newtech/ey/misc/r&d 1 
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The objectives established by the Task Force for the future technologies initiative 
were as follows: 

- ensure that the oil sands resource is a major factor in the Canadian and 
world energy picture of the next century; 

- identify future technologies for oil sands which will enable the commercial 
development for the production of hydrocarbon fuels on an economically 
competitive and environmentally acceptable manner; 

- cause action by stakeholders to conduct well planned oil sands R & D 
programs at the present and in the future. 

The ACR Oil Sands Task Force's efforts on technology requirements continue. 
During the last four years, the Task Force has made a series of presentations to 
the public and government officiais emphasizing the importance of R & D and the 
potential effects of new technologies on future development. The Task Force 
published two papers; the first paper in 1991, identified the following areas in 
which further technology development would enhance the competitiveness of oil 
sands: 

- mining 

- extraction 

- tailings 

- upgrading 

- by-products 

- environmental 

More recently, technologies for pipeline transportation of various products from 
oil sands have been identified as "essential technologies". "Emulsion pipelining 
technology" and "oil sand slurry pipelining" or "hydraulic transport" technology 
have been developed to a commercial application stage. The technology foï· · 
"intermediate products" or "froth" pipelining is in an early research phase. 

We bel ieve that further development of oil sands require an extensive pipeline 
network facilitating the shipment of bitumen and/or froth from the producing fields 
to the regional upgraders and the markets. 

The same paper offered the following recommendations which are still 
valid after three years: 

mw/newtech/ey/misc/r&d 1 



The governments and industry must increase the level of funding for oil 
sands R & D. 

Research and technology grants must be made available to individual 
inventories and developers. 

An R & D clearing house must be established in Alberta . A quarterly 
publication containing summary information on all the active R & D 
programs should be initiated by AOSTRA or ARC , PRI or SRC. 

CANMET should consider establishing a more visible presence in Alberta 
and should have a more hands-on involvement in oil sands R & D. 

Finally, serious consideration should be given to the formation of a "National Oil 
Sands Research and Technology Development Center'' in Alberta . This center 
should have a strong manpower base together with the necessary core facilities 
and infrastructure to meet the requirements of pilot and demonstration tests . 
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This national center should be jointly funded by both levels of government. The 
industry contribution to the center's funding should be through the sponsorship of 
and participation in specific R & D programs generally directed to applied 
research . The center should cooperate and collaborate with the existing 
organizations, i.e. research organizations, funding agencies and universities. If 
there is a risk of redundancy in certain functions, then the center should 
incorporate or consolidate such functions and link up with the existing research 
facilities . 

The objectives of the last two recommendations have been partially fulfilled by 
CANMET's decision to establish a "National Centre for Upgrading Technologies" 
(NCUT) in Devon, Alberta and by the introduction of a formalized network for oil 
sands R & D. 

3.0 OIL SANDS R & D 
STRATEGIC ALLIANCES AND NE1WORKING 

ln 1992, Syncrude Research, ARC and CANMET initiated a process and formed 
committees to explore the feasibility of establishing a "Center of Excellence for 
Oil Sands Research". The Chamber was approached by the members of the 
new alliance for facilitating the development of a set of R & D priorities and 
strategies. The cooperation between the alliance members, ACR and Alberta 
Energy led to the planning and implementation of a two-day R & D strategies 
workshop in Red Deer, Alberta . The workshop produced a list of oil sands R & D 
tapies and confirmed the importance of R & D networking and alliance formation 
as significant strategies in maximizing the benefits of the R & D dollars. ln order 
to carry these messages further and emphasize the importance of R & D for 

mw/newtech/ey/misc/r&d1 



developing new technologies for oil sands, the Chamber proposed to organize 
and conduct an R & D Summit in 1993. 

3.1 Oil Sands R & D Network Committee 
"Collaboration For Success" 

Since the implementation of the R & D Strategies workshop in Red Deer 
in the summer of 1992, good progress has been recorded in the 
conceptualization and design of an Oil Sands R & D Network. The 
original members of the R & D alliance of 1992, joined by a significant 
number of stakeholders, have focused on an intensive program to 
formalize and implement the network concept. The stakeholders of the 
Network Committee included the Alberta Chamber of Resources, 
AOSTRA, Alberta Research Council, CANMET, Imperia! Oil, PRI, Shell, 
Syncrude, University of Alberta and University of Calgary. The Network 
Committee's work has concentrated on a process which fosters 
collaborative research, supported and rationalized by a clear vision 
focusing on industry's future technology needs. 

Since a coherent oil sands research strategy is clearly recognized by the 
Alberta Chamber of Resources as the most important element to the 
development of this resource, the Chamber has combined its efforts on 
technology requirements with the Network Committee and has become 
the facilitator in spreading the committee's message through 
correspondence and presentations to a wide range of stakeholders. 

3.2 R & D Summit 
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The Chamber planned, organized and conducted an Oil Sands R & D 
Summit meeting in June 1993. The timing of such a special event was 
important for its success. Therefore, the planning and implementation of 
the R & D Summit were synchronized with the formation and organization 
of a National Task Force on Oil Sands Strategies to achieve the maximum 
support for the summit. 

The objectives of this special event were as follows: 

- To familiarize the attendees with the advantages of a collaborative 
and coordinated oil sands research . 

- To familiarize the attendees with the features of a formalized oil 
sands R & D Network Concept. 

- To determine the level of interest and support for the proposed R & 
D Network Concept. 

mw/newtech/ey/misc/r&d 1 



The Summit meeting was intended for the senior managers and 
executives of all the stakeholders. Therefore, the invitation list included 
the representatives of: 

- Research Organizations 

- Universities 

- Federal and Alberta Governments 

- lndustry 

The Summit meeting was a unique gathering of representatives from 
diverse backgrounds with an enormous collective wisdom, capability and 
authority to make an impact on the future of oil sands R & D in Canada. 
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We believe that the R & D Summit was a success. The efforts which were 
initiated with the first R & D workshop in Red Deer and continued with the 
summit meeting have lead to the formation of CONRAD, i.e. the Canadian 
Oil Sands Network for Research and Development early in 1994. 

3.3 CONRAD 

"Collaboration for Success" is the founders' vision for CONRAD, the 
Canadian Oil Sands Network for Research and Development. CONRAD 
has been formally established for the purpose of cooperating in a 
collaborative and coordinated research network. The network will bring 
together the public and private sectors to share their expertise and 
resources. Coordinated and shared research focusing on common 
industry needs will improve research efficiency, effectiveness and 
innovations. 

This R & D network is expected to: 

- Lead to sustained profitability of the existing industry through 
continuous improvement in current operations; 

- Promote the development of new technologies which will lead to 
further development of the oil sands; 

- Derive the maximum benefits from the R & D investments. 

The network is unique with its features as follows: 

mw/newtech/ey /misc/r&d 1 



- lt focuses on industry's technology requirements; 

- lt brings industry, government and academic expertise together; 

- lt is strongly supported by stakeholders; 

- lts founders and participants share a willingness to work towards 
the common good of the industry. 

3.4 Other Forms of R & D Partnerships 

ln addition to "Strategic Alliance" formation and "Networking" for the 
purpose of R & D, other forms of R & D partnerships are practiced within 
the energy industry in Canada and particularly in Alberta. Although the 
energy companies still have the option of carrying out their own in-house 
R & D programs, the recent trend in R & D has been towards the shared 
programs through partnerships. 

Currently recognized and often practiced R & D partnerships can be 
summarized in the following categories: 

R & D Joint Ventures 

- Exclusive R & D Consortia 

- Open R & D Consortia 

- University Program Partnerships 

- R & D lnformation-only Networks 

Generally, serious R & D efforts require significant amounts of funds, 
adequate facilities and dedicated people. ln other words real R & Dis 
expensive and program costs escalate in orders of magnitude as a 
prngram progresses from a laboratory bench-scale praof-of-concept 
testing to piloting to field demonstration. Therefore , a strategy directed 
towards sharing risks and rewards is an excellent way of maximizing îtie 
return on the R & D dollars. ln add ition , the synergy emanating from 
joining research teams and combining concepts can be invaluable. 
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As the form of the R & D partnership changes from joint ventures to open 
consortium and to braader network there will be a certain loss of contrai 
over the R & D program content as well as the direction and speed of 
progress. However, given the options of a "high cost/high risk/total 
contra i'' scenario versus a "modest cost/low risk/reduced contrai" scenario , 

mw/newtech/ey/misc/r&d1 
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the smart choice is rather obvious. ln recent years, the research 
community's options within the energy industry have been further reduced 
to "shared research" versus "no research". For this reason a practical 
form of R & D partnership may be the only option for survival. 

3.4.1 R & D Joint Ventures 

The most common form of R & D joint ventures is a partnership of 
two parties. ln this form of an R & D venture, one participant brings 
to the table a technology or concept of a technology and the other 
participant provides the funding. Generally, the participant with the 
technology would carry out a specific program agreed upon by bath 
parties. If either party does not have the research or piloting 
capabilities, then, the program may be contracted out to a research 
organization. 

For example, Bitmin Resources, a partnership between Fording 
Coal and Kilborn Engineering is an R & D Joint Venture which is 
currently active in bitumen extraction. 

Like most business Joint Ventures, an R & D Joint Venture could 
also have more than two participants for sharing risks and rewards. 

ln certain cases, a joint venture which has been established to fulfill 
a broader business objective, may also decide to carry out R & D 
programs to improve the viability of the joint venture's business. 

Generally, in R & D Joint Ventures the technology ownership, use 
rights and licensing rights are shared equally. Sometimes, the 
technology ownership is retained by the original owner or inventer. 

3.4.2 Exclusive R & D Consortia 

AOSTRA and CANMET have been the pioneers of exclusive R & D 
Consortia in the energy industry. Consortium programs offered by 
these government agencies are usually funded on a 50/50 ba~.is 
where one hait of the funding is provided by the government -' 
agency, i.e., AOSTRA or CANMET and the remaining hait of the 
cost is shared equally by the industry participants. Therefore, the 
larger the number of companies participating in an R & D 
Consortium, the smaller the cost paid by each company. 

Sorne examples of this type of R & D partnership are as follows : 

mw/newtech/ey /misc/r&d 1 



1. Emulsion Upgrading 

A CANMET/lndustry Consortium which is sponsoring a 
research and testing program in bitumen and heavy oil 
upgrading has been active since 1990. 

9 

The program objectives and work plans are jointly developed 
by the Consortium members and the program is conducted 
at the CANMET Energy Research Laboratories (ERL) in 
Bell's Corners, Ottawa. 

2. Methane Conversion 

A CANMET/lndustry Consortium which is sponsoring a 
program in methane conversion to liquid products has been 
active since 1990. 

As in the Emulsion Upgrading Consortium, the research and 
testing work is conducted at the ERL in Bell's Corners. 

3. Underground Test Facility (UTF) 

An AOSTRNlndustry Consortium which is sponsoring a 
program in bitumen recovery through horizontal wells drilled 
from underground tunnels has been active for about a 
decade. 

AOSTRA has been the operator from the beginning until 
recently and the components of the work programs have 
been executed by various consultants and contractors. 

Sorne other research organizations such as ARC, PRI and SRC 
aise offer consortium programs. ln general , the cost of such 
programs is equally shared by all the participants. 

ln exclusive R & D consortia , the intellectual property rights reside 
with the·government agency (AOSTRA, CANMET) or the reseàrch 
organization which initiates the program. The Joint Venture 
participants earn the rights to use the intellectual property and 
technology arising from a joint venture program. 

3.4.3 Open R & D Consortia 

The Alberta Chamber of Resources (ACR) has been a pioneer in 
the initiation and support of Open R & D Consortia. The ACR Oil 

mw/newtech/ey/misc/r&d1 



Sands Task Force, which started the tradition of publicizing the 
benefits of oil sands through position papers, special studies and 
business plans, aise initiated R & D programs on hydrogen 
utilization and optimization in bitumen upgrading. 
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The Task Force conceives these programs, obtains funding from its 
members and government organizations and contracts out the 
program to reputable laboratories or consultants. 

The progress of a program is usually reported at the quarterly Task 
Force meetings and the final report is usually made available to the 
members as well as to any interested parties. The research results 
and information generated through an Open Consortium program 
can be utilized by anyone. 

Generally, a workshop is aise organized to present the results and 
solicit ideas from the attendees for new programs and future 
directions. 

There are other organizations which initiated R & D programs or 
studies in an exclusive consortium format with the objective of 
disseminating study findings or R & D results. ln such cases, only 
some of the detailed information and/or proprietary data are held 
confidential. 

lt may be worthwhile to point out a couple of examples in this 
category: 

1. C02 Capture & Disposai Study 

An AOSTRA/lndustry Consortium sponsored this study 
during the period of 1991 to 1993. AOSTRA was the 
operator and the major findings of the study have been 
publicized through various papers 

2. Full Fuel Cycle Emission Analysis to Electric Power 
Generation in Alberta 
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This program was initiated in 1993 jointly by industry, Alberta 
Energy, CANMET, Environment Canada and the National 
Energy Board . The program is being carried out by a 
consultant under the direction of a steering committee of the 
participants. Although it is an Exclusive Consortium 
program, we expect that portions of the findings from this 



program will be publicized without the confidential data 
supplied by the participants. 

3.4.4 University Program Partnerships 
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Beth the University of Alberta and University of Calgary offer 
research expertise and research facilities te carry out programs in 
partnership with industry. 

Currently, there are on-going research programs in oil sands 
funded by AOSTRA and programs in Hydrogen production and 
utilization funded by Alberta Energy. 

University Program Partnership is an effective way of conducting R 
& O. The rights te the intellectual property are usually held by the 
industrial sponsor(s). 

3.4.5 R & D lnformation-Only Networks 

The energy industry in Alberta has witnessed the emergence of 
fairly successful networks for information sharing. 

CORON ET which has been active for the last four years gathers 
and disseminates information of C02 emissions. The CORDNET 
group has had a membership of about twenty five (25) 
organizations. The group meets infrequently under the 
chairmanship of TransAlta Utilities. The secretarial function has 
been carried out by Alberta Energy. 

MOTIG which stands for Management of Technology lnterest 
Group has been active since 1992. The group has a membership 
of forty two (42) individuals from twenty two (22) organizations, i.e., 
energy companies and universities. The group meets once a 
month for two heurs starting at noon. Aguest speaker discusses 
an R & D tapie. This formai presentation is usually followed by an 
open forum discussion. The conference room and lunch are 
provided by a hast company. The representatives of Amoco ,-' ., · 
NOVA, Shell and University of Calgary provide leadership in 
arranging schedules, selecting tapies, finding speakers and 
disseminating information te MOTIG members. 

4.0 Requirements for Success in R & D Partnershjps 

Success in any type of R & D, whether it is conducted internally by a single 
company or sponsored by a partnership, requires the following elements. 
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- A good inventory of technology needs; 

- A good set of research ideas and process concepts; 

- A well-established set of criteria for ranking research programs and 
performance measures to evaluate progress; 

- Well-placed milestones for "stop" or "go" decisions; 

- The will to admit and accept failures and cancel programs not producing 
the expected results . 

Also required are: 

- Good program content; 

- Good project management; 

- A competent and dedicated R & D team; 

A well-equipped laboratory and pilot facilities . 

ln addition to the requirements described above, the success of R & D 
partnerships and their programs further require: 

12 

- Open mindedness and unbiased judgment at all levels of the partnership 
organization; 

- Equal chance and opportunity for all research ideas regardless of the rank 
of the originator; 

- Strong commitment and financial support from all participants for the 
duration of the program; 

- Champions who believe in the merits of a program; 

- A strong review group for periodical reviews ; 

- Open forum discussions among researchers , and between researchers 
and non-researchers, to nurture creativity and idea generation . 

We in the Alberta Chamber of Resources believe that these requirements can be 
fulfilled and that R & D partnerships can be beneficial. ln recent years, we have 
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witnessed the implementation of successful R & D programs in various models of 
R & D partnerships. 

5.0 Strategic Considerations 

The R & D partnership models described above are particular to the energy 
industry with special examples from the oil sands industry. However, these 
forms of Joint R & D programs are also available to the pipeline industry. The 
participants in such partnerships could include producers, suppliers, builders, 
and research organizations. For example, some of the partnerships within the oil 
sands industry included potential technology providers and EPC organizations. 

The R & D partnerships may also be used to create other Joint Ventures with 
broader business objectives where the intellectual property and new technology 
arising may provide the necessary "business advantage" for these new ventures. 

Furthermore, serious consideration should be given to projecting the future 
growth of the energy business in Western Canada. The question for you is: "how 
should the pipeline industry affect that growth and help to shape it?". We believe 
that the long term growth scenario in the energy sector will depend on the 
success of developing "synergistic industries" along with the expansion of oil 
sands and coal industries. 

If we could assume that these synergistic industries will successfully be 
developed then it would be possible to project a picture of this long term scenario 
as an "industrial mosaic" within which the pipelines will become the "life lines". 
This vision, however, will require that the pipeline sector start developing 
partnerships not only in R & D, but also in other areas of the energy business, so 
that the pipeline sector can play an effective role in the growth and development 
of Western Canada's natural resources and diverse industries. 

6.0 Conclusions and Recommendations 

ln recent years, the Canadian energy industry and particularly the oil sands 
sector have reached the conclusion that the most cost effective R & D strategy is 
to conduct R & D programs through R & D partnerships. The oil sands and .. 
heavy oil industry in Western Canada has been successful in forming varioüs R 
& D partnership models and implementing multi-sponsor programs. More 
recently a broader scope R & D network has been established in Alberta for 
sharing the costs and benefits of joint R & D programs. 

We believe that the models described in this paper are proven to be practical 
and cost effective. We also believe that these models could be used in forming 
partnerships within the pipeline sector with participants from a wide-range of 
stake holders. These R & D partnerships could concentrate on common industry 
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stake holders. These R & D partnerships could concentrate on common industry 
problems where joint research programs may be directed towards the practical 
solutions to these problems. 

lt is conceivable that the success of an R & D partnership may also lead to some 
other joint ventures with broader objectives. 

We believe that R & D workshops such as this one on "pipeline life cycle" are an 
effective approach to bringing together all the stake holders who may be 
interested in participating in an R & D partnership. 

We recommend that the open forum discussions intended for this workshop 
continue until a complete list of common problems is developed. This list could 
be used as the starting point in sorting out the priorities and ranking . This in turn 
will require the development of a set of criteria. The group which will take the 
time to tackle these tasks may become the nucleus of the first partnership in R & 
D for the pipeline industry. 

Similarly, the pipeline company that tackles the technological and business 
challenges facing it as we move into the 21 st century may well find itself in a 
unique and profitable leadership raie. 
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R & D PARTNERSHIPS 2 

Outline 

• Introduction 
- ACR Initiatives 

• Technology Requirements 

• OilSands R & D 
- Strategic Alliances and Networking 

• Requirements for Success in R & D Partnerships 

• Strategic Considerations 

• Conclusions and Recommendations 
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R & D PARTNERSHIPS 3 

Oil Sands R & D 

• Strategic Alliances and Networking 

- Oil Sands R & D Network Committee 
- R & D Summit 
-CONRAD 

• Other Forms of R & D Partnerships 

- R & D Joint Ventures 
- Exclusive R & D Consortia 
- Open R & D Consortia 
- University Program Partnerships 
- R & D lnformation-only Networks 
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R & D PARTNERSHIPS 

R & D Summit 

• Objectives 
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- To familiarize the attendees with the advantages of a 
collaborative and coordinated oil sands research 

- To familiarize the attendees with the features of a 
formalized oil sands R & D Network Concept 

- To determine the level of interest and support for the 
proposed R & D Network Concept 
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R & D PARTNERSHIPS 

CONRAD 

"Collaboration For Success" 

• Expectations 
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- Lead ta sustained profitability of the existing industry 
through continuous improvement in current operations 

- Promote the development of new technologies which 
will lead ta further development of the oil sands 

- Derive the maximum benefits from the R & D 
investments 
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R & D PARTNERSHIPS 

CONRAD - Continued 

"Collaboration For Success" 

• Participants 

- Research Organizations 

- Universities 

- Federal and Alberta Governments 

- lndustry 
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6 



R & D PARTNERSHIPS 

CONRAD - Continued 

"Collaboration For Success" 

• Unique Features 
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- lt focuses on industry's technology requirements 

- lt brings industry, government and academic expertise 
together 

- lt is strongly supported by stakeholders 

- lts founders and participants share a willingness to 
work towards the common good of the industry 
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Other Forms of R & D Partnerships 

• R & D Joint Ventures 

• Exclusives R & D Consortia 

• Open R & D Consortia 

• University Program Partnerships 

• R & D lnformation-Only Networks 
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R & D PARTNERSHIPS 

Requirements for Success 

• General Requirements 
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- A good inventory of technology needs 

- A good set of research ideas and process concepts 

- A well-established set of criteria for ranking research 
programs and performance measures to evaluate 
progress 

- Well-placed milestones for "stop" or "go" decisions 

- The will to admit and accept failures and cancel 
programs not producing the expected results 
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R & D PARTNERSHIPS 
Requirements for Success 

• General Requirements - Continued 

Also required are: 

- Good program content 

- Good project management 

- A competent and dedicated R & D team 

- A well-equipped laboratory and pilot facilities 

mw/newtech/ey/misc/r&d2 

10 



R & D PARTNERSHIPS 

Requirements for Success - Continued 

• Special Requirements 
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- Open mindedness and unbiased judgment at all levels 
of the partnership organization 

- Equal chance and opportunity for all research ideas 
regardless of the rank of the originator 

- Strong commitment and financial support from all 
participants for the du ration of the program 
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R & D PARTNERSHIPS 
Requirements for Success 

• Special Requirements - Continued 
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- Champions who believe in the merits of a program 

- A strong review group for periodical reviews 

- Open forum discussions among researchers, and 
between researchers and non-researchers, to nurture 
creativity and idea generation 
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Strategic Considerations 

• R & D Partnership Models Are Available To The Pipeline 
lndustry 

• R & D Partnerships May Bring Together Ali Stakeholders: 
Pipeline Companies, Producers, Suppliers, Builders and R & 
D Organizations 

• R & D Partnerships May Pave The Way To The Creation Of 
Joint Ventures With Broader Business Objectives 
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Strategic Considerations 

• Growth ln The Energy lndustry Will Depend On The Success 
Of "Synergistic Industries" 

• If Growth ls Materialized and If Synergistic Industries Are 
Developed, Then The Long Term Composite Picture May Be 
A "lndustrial Mosaic" Within Which The Pipelines Will 
Become The "Life Lines" 
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Conclusions and Recommendations 

• Advancement ln "State-of-the-art" Technologies ls Essential For 
Staying Competitive 

• R & D ls The Key To This Advancement 

• Real R & D ls Expensive and Risky 

• Partnership ln R & D ls A Proven Strategy For Sharing Risks And 
Rewards 

• Pipeline lndustry Should Concentrate On Common Problems Of 
"Pipeline Life Cycle" 
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R & D PARTNERSHIPS 

Conclusions and Recommendations - Continued 

• Workshops Such As This One On "Pipeline Life Cycle" Should 
Continue: 

- To develop a comprehensive inventory of common 
problems 
- To form R & D partnerships and information networks 

• The Pipeline Company That Tackles The Technological 
Problems And Leads The Way To Partnerships May Well Find 
ltself ln A Unique and Profitable Leadership Raie 
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20 Y ears of Limit States Design in Canada 

(copies of slides available upon request from CANMET) 



Updates from the 1993 Issues Workshop in Red Deer 

(copies of overheads used) 



PIPELINE RESEARCH DATABASE 

• At the Red Deer Workshop last year, it was suggested that there is a need for a database of 

information conceming what research is being conducted in Canada, and who it is being 

conducted by. 

• C-FER volunteered to do the initial work to set up the database, by writing to all attendees at 

the Red Deer Workshop and request information. 

• To date, eleven companies have responded; if the database is to be useful, more companies will 

need to provide input. 
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cxin.,lele 93-09-01 proprietary 

cxin.,lele 93-07-01 proprietary 

complmd 92-09-01 proprietary 



Pro)ect Tltle 

Pipeline Reliability 
A11es1111m Bated on 
Intdligent Pig Daia 

Slrain LimiU for Oil md 
GuLinePipe 

Draft Guidelincs for the 
Limit SWes Design Œ 
Pipelines 

Reliability-Bascd 
Maintenance of 
Conlainmcnt V cssell 

Evalll8lÎon of a Uquid 
Sulphw Pipeline Design 

Reliability-Bascd Design 
of Arctic Pipelines Subjcct 
to Thaw Sculemml 

CANADIAN PIPELINE RESEARCH DATABASE 

Project Summary 

A mode! i1 being developed to asses1 the reliability of a 
corroding pipeline u a function of time, Uling dala 
obcained by a rmgnetic flm pig inspection. The model 
considen growth of corrosion damage (numbcr lllCI 1i:ze 
of mela.l lo11 fea1Ure1) for a given pipeline tegment. Usc 
of the model in decilion-making reguding inspection lllCI 
repaw i1 illustralcd. 

This tmœ-year projcct i1 defining local buckling 
behaviour of linc pipe under extreme loadl md 
incorporate lhil into a reliability-bued, linùt StaleS 
frameworlt for the lllnldUral integrity of new lllCI existing 
pipeline syltmlS. The worlt involvcs rigorous malytes 
of local buckling behaviour of tubul• memberl, large-
scale testing, fmile elemcn analyscs, llld the 
developmcnt of reliability-bascd proœdurel for design. 
integrity monitoring and safety assessments. 

The purposc: of lhis projcct was to producc a draft limit 
sta1e1 design guideline for inclusion in the new unificd oil 
and gas pipeline code, CSA Standard 1.662. The 
guidelines are intendcd to be UJcd for the design of 
pipelines subjccted to extreme loadl which are not 
oovcrcd by the existing Standard, including slopc 
failures, frost beave, thaw subsidence and scismic 
faulting. 

This projcct involvcd a review of the differmt 
maintenance sttaregies crnploycd by membcr companies 
for pressure vcsscll and pipelines. The oollectcd dala 
was analy:zed to develop sttaregies for implemcnting 
reliability-bucd decisi~making for maintenance 
probleml. 

An malytical study md full-scalc testing progrmn vm-e 
oondudcd to asscs1 the lll'UdUral performance of a novel 
design for a dual-pipe liquid-sulphw pipeline system. 
Full-scalc tesU vm-c uscd to simullle field installation 
and operating coodSi0111 of the fully restraincd, buricd 
pipeline subjccted to significanl axial thennal sttains, 
cornbincd with intemaJ pressure md global bending. The 
study provided infonnanon cooceming the ability of the 
system to safely undergO inelastic defonnationl wilhoul 
impairing the functiœ or struclUnl imegrity of the line. 

A probabililtic design çproach wu developed for m 
Arclic gu pipeline subjcct to large defonnations due to 
thaw sculemm. A set Œ piipruc design aids relating the 
probability of excecding pipe ltrain lirnill to the operaling 
pressure and tcmpcralllre, and to terrain conditions, wu 
also developed. A pipeline design algorithm was 
developed which 1UC1 probability of exœeding 1train 
limill wilhin a decision analy1i1 fnanework to compare 
diffcrent design options and select an optimmn design. 

Reaearch Company 

Centre for Fronticr 
Engineering 
Rescarch 

Centre for Fronticr 
Engineering 
Rescarch 

Centre for Fronticr 
Engineering 
Research 

Centre for Fronticr 
Engineering 
Research 

Centre for Fronticr 
Engineering 
Research 

Centre for Fronticr 
Engineering 
Research 

Contact 
Peraon 

Mlher Nessim 

Mmt Stq>benl 

Torn Zinmcrmlln 

Mlher Nessim 

Torn Zinmcrmlln 

Mlher Nessim 

Phone 
Numbar 

(403) 4S0-3300 

(403) 4S0-3300 

(403) 4S0-3300 

(403) 4S0-3300 

(403) 4S0-3300 

(403) 4S0-3300 

Cllant 

British Gu pic, 
U.K. 

C-FER Memben 

National Energy 
Board, Calgary 

NOVA 
Corporation of 

Alberta, Edioonton 

Shawini&f Integ 
Lld., gary 

Esso Resoorces 
Canada Lld., 

Calpy 

Budget 
(S) 

72,000 

484,000 

30,000 

43,000 

20S,OOO 

42,000 

Statua 1Complatlon1 Publlc I 
Data Proprlatary 

active 94-03-31 pr<Jlrletary 

.aive 93-12-31 pr<Jlrleüry 

<Xlll1!lctc 93-09-lS public 

<Xlll1!lctc 92-06-2S pr<Jlrlebry 

<Xlll1!lctc 91-08-31 pr<Jlrlebry 

<Xlll1!lctc 90-11-30 pr<Jlrleüry 



Project Tltle 

Measwanmt Frequency 
Analyail for Pipe and 
Oroond Tcmper1llUl'el 
from the Nonnan Wells -
Zama Pipeline Thmnal 
MOllÏt.ormg Progr1m. 

Sunmary ERCB Field 
MCU\Da1'112ll Progrmn and 
Concord Fnvironmcnl.al 
Corpontion Gaacon2 and 
Rislt Approach 

Norman Wells Pipeline 
Rescarch and Monitoring 

Dcvelopmcd œ Comolled 
f.nvironmcnl F.atitica 

Movemcnl of oil and other 
polllllanU ~ frecnng 
IOd lhawing soi a. 

CANADIAN PIPELINE RESEARCH DATABASE 

Profeot Summary 

The rcliability of rmmal monlhly ~ 
meuumneiu made for the Norman ella - Zama 
Pipeline Thmnal Monitoring Progrmn for lldequaœ 
chlnclt:ri?Mion of the mmual gromd lhcnnal rcgirne ia 
~ eumined by complrÎSODI with measurancnll 
oblained with aUIOINlic dala acquisition syllmll. Thil 
work updalel an irùlial analysia. 

The rqiort cootains a amnmary of the field MCllSlll'Cn'ltd 
Progrmn and of the dcvelopment of the Gucon2 
computa' modcl Ninc other volumea arc availablc 
dcaaibing the work in ddail. The objeàive of the field 
Mcuun:ment Progrmn wu to invClligaic the bchaviour 
of "2S gu at low wind apeeda and undcr calm 
ltmOspheric cooditiOlll. Guoon2 ia a computer modcl 
wilh flexibility to addresa a widc ran$e of sour gu wcll 
blowoutl and pipeline rupture sccnanoa for diffcrcnt 
mdeorological conditions. lt also providcs 111 approach 
to calailaic indivi<bl and aocidal risk givcn the 
probability of lcgthal~ field tests substantialed 
modcl rcsulu and that if the wont eue failure 
bappens, thcn: can be bllards, the Clltenl of which would 
deperlCI on the volumes of gu rclcued and population 
dcnsity. 

Long tmn rcseuch and observations using geolhennal, 
geomorphic, gcocechnical, gcophysical and 
mcs.caological techniques lave bccn underway sincc 
1984 al a aeries of llUdy sites along the Norman Wells to 
1.lrna pipeline righl-of-way. The objectives arc to 
monitor and undcratand the lhort and long term response 
of permafrost and lerrain, to uscsa the acœracy of 
design JRdiclions, to maintain gcothcrmal and 
geoleehnical dalabuea for pllllllÎng, design and 
cvaluation, and to recommend improvcmc:nll for lhia and 
future pipclincl in pcnnafrost. 

Following recommcndations ofTuk Force (Report 
1991: Aasoc. Corrun. Ge<Jt. Res., NRCC. à C-FER) 
C..ld.oo University inlmds lO construcl comolled 
mVÎrOm'lall f.atitiea. Theac will permit cxperimcnlal 
llUdiea of a gcotechnical and acientific nature to be 
csried out al ncar natura1 acale but wilh clote oontrol œ 
~cal, climalic and other cooditiOlll. Meetings •e 

bcld wilh ~· and agcncica inlemal.ionally, 
to COlllider ~licalions, capccially in 1M not limited to, 
Ruuï .. Arc:tic. Olher climllic conditiom may be 
aimulated. 

Uaing a l•ge volume of irùtially fro:œn 10i1 in a 
controlled environmm f.atity in Frmce, movemmu of 
oil and ocher pollulanta in fieczing and lhawing ground 
arc bcing inveatigaicd expcrimentally. The cffccu œ 
lanperllUre and ocher flldon arc bcing ddermined and 
1he thermodynamic proce11ca involved in pollutant 
diffusion in freczing conditions will be clllrified wilh a 
vicw to prcdictioo and ranedialion. 

RHHroh Company 

Dan Riseborough 

ERCBand 
Concord 
Fnvironmcdal 
Corporation 

Geological Survcy 
of Canada 

Geotechnical 
Science 
Laboratorics and 
afli1ialcs 

Geotechnical 
Science 
Laboratorica and 
aflilialca 

Contact 
Peraon 

Dan RilCboroogh 

LyndaHolim 

M•go Burgess 

PdaWilliams 

Dan Rild>oroogh 

Phone 
Humber 

(613)741-1393 

( 403)297-3697 

(613)996-9317 

(613)788-2.564 

(613)788-2600 
Ext 6622 

Client 

Terrain Sciences 
Division, F.ncrgy 

Mines and 
RCIOUl'OCI Canada 

Gmcral Public 

Fcclcral 
Govemrnmt 

(NRCan, DIAND, 
PERD) and 

lntaprovincial 
PipeLinc 

Varioos 

Depa-tmMof 
Nation.al Defcncc 

Budget 
m 

4,97.5 

$1 ~ 

134,000 

1993-94 

Undcfm 
ed 

80,000 

1993-94 

Statua 1Completlon1 Publlo I 
Data Proprletary 

active Dcc. 93 pd>lic 

oomplded 90-1~23 pd>lic 

IClive 98199 mainly 
pd>lic 

IClive public 

IClive Mar. 94 pd>lic 
Phase l 



P rofeot Tltle 

FJfects of free1ing soi11 oo 
gu pipeline 

Physical lnd Thermal 
Propaty Testing, Norman 
Wells Pipeline Core 
Specimcru 

Analysis of Thermal Daia 
and Core Spccimens, 
Norman Wells Pipeline. 

GeoPig 

Autonomow Isolation 
Packera 

Reroote Pipeline Isolation 
Pùera 

CANADIAN PIPELINE RESEARCH DA T ABASE 

Profect Summery 

A milti-faa:u:d ~es atudy with full-scale 
experimm in con environmed facility joiraly 
opented in Frmœ, ~, lhcoreûcal 
md llUIDlrical modelling of heave poce11es in 
toils, resulting pipe defonnalioru and streases. The 
lllUdy lw elllmined dfecu of differenlial beave due IO (a) 
toit diffen:nces (b) lhc::rmal regime. Clarificalioo of 
pocesaes involved IO allow predictioo for design 
purpose1 lnd IO enJUre geocechnical lnd environmental 
rdiabilily in cold regiona 

Phy1ical md Thermal Property tesU were undertalcen on 
oore specimcru rec:overed for the Norman Wells - Zama 
Pipeline Monitoring Progrmn. Tesu included bulk 
density, wa1er content, thllw settlcment behaviour, 
unfrozen waler - ternperaWre relationships, and thennal 
conductivity. Ali cores were classifted according to the 
NRC ice clusiftcation syllml. 

Meuuranents made for the Norman Wells - Zama 
Pipeline thennal monitoring progrmn are -lysed to 
oblain eSlimales of the mean annual ground thennal 
regime. Compariscm are made betvm:n the thennal 
regimes of the pipe, righl-of-way, and undiSlllrbed 
1arain. This worit updatcs cartier -lyses. Additional 
poperty tcsting wu also carried out oo selceled 
specime111. 

A smart pig wa1 developed IO assist in pipe strudllral 
defect ddcclion md mairunance plaming the tool is 
equipped with sonan for meuuring the internai pipe 
geomelry lnd m inerlial positioning system to dclermine 
pipe c:urvan=. Sophisùcmd poll nm proce11ing of 
11UrVey and llnldUJal dala is also provided. 

A pair of rcmotely COlllJOlled pecker pigs il used IO 
itolate a section of large diameter offshore oil or gas 
pipeline IO facilitate mairu:nance wort. The sysaern 
incorporllCI sophislicaled electro-magnetic md acouslic 
data ttanmtluion and c:onlrol sySleml IO allow control of 
the devic:a from a DSV. Design will conoentrate on 
reliability of the cœtrol syllmll md spccial plaœment 
problema rellled to gu pipelines. 

A pair of rcmotely controlled pacm pig1 il Uled 10 
ilolate a section of oil or gu pipeline IO facilitate 
mainlenance worlt. The syllern replec:a the use of 
llOpples and cm lignificantly reduce repair costs and 
downlime. The paclter pig1 are pumpcd through the line 
with producl md controlled frorn outside the pipe. 

ReeHroll Comp11ny 

Cleccedmical 
Science 
Labonilories, 
Clrleton 
University 

Cleccedmical 
Science 
Laboraaories, 
Carleton 
University 

Cleccedmical 
Science 
Laboraaories, 
ClrlelOll 
University 

Nowsc:o Weil 
Service Ltd., 
Researc:h 
Devclopmcnt md 
Fngineering Dcpt. 

Nowsc:o Weil 
Service Ltd., 
Researc:h 
Devcloprnenl and 
Fngincering Dcpt. 

NowscoWell 
Service Ltd., 
Researc:h 
Devcloprnenl lnd 
F.ngincering Dcpt. 

Cont• ot 
Peraon 

Direcror' I Oft'"ice 

Dan Riseborough 

Dan Riseborough 

Roy Mathew 

RoyMathew 

RoyMathew 

Piton• 
Number 

(613)788-2564 

(613)788-2600 
En6622 

(613)788-2600 
Ext6622 

(403)531-6752 

(403)531-6752 

(403)531-6752 

Cllent 

Fedenl 
govemment, 
NSERCmd 

consortiœn of 7 
major oompenies 

Terrain Sciences 
Division, F.nergy 

Mines and 
Resources Canada 

Terrain Sciences 
Division, F.nergy 

Mines and 
Resources Canada 

NowacoWell 
Service Ltd. 

Nowsco UK Lld., 
Saolt Cornex 
Seaway Ltd. 

NowscoWell 
Service Ltd. 

Budget 
m 

300,000 

NA 

NA 

4M 

2M 

lM 

Stetu• 1 Completlonl Publlo 1 
D•t• Proprl• t•ry 

IClive pd>lic 

oorq>lde 1988 pà>lic 

OO!Jl>lde 1989 pà>lic 

c:omplcted Aug/93 proprielary 

IClive Aug/')4 proprielary 

oorq>lde Nov/1)3 proprielary 



Proleot Tltle 

Thict-Wall Ria 
hupedioo Tool 

Oeneral Projecu 

Tmpe Coll Analym 

Pipeline Iniegrity 

Compwr Aided Roule 
Pipeline SeJection 

S<:ope Stability cl 
Permafrost Soi11 in N. 
Pipeline Corridors 

GedhermaJ& 
GcocecbnicaJ Sludies, 
Nonhcm Pipelines 

Heal & Mau Tnrufcr in 
Pmnafron 
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Profeot Summary 

A m.ilti~ inspectiœ vdticle il~ built IO 
meuure lhickneu aloog smaJl (4.2S in. ) thict 
walled !lllrine risen IO delamine lbe exted of intanaJ 
IOd exumal oorrolion. The tool uses ultruonic 
meuuranc:nl techniques and on-bolrd d9la ~·in& 
IDd storage. Display and -1ysi1 software u being 
developed ID Ulill in d9la inr.erprewion. 

Developmed and nr.irovement of pipeline impec:tioo 
method1, proc:edurea and inllrumeiU 

Reœnt indusay trends indicale lhll many compinies me 
moving •:; from field 1pplied lape coating systmu to 
shop 1ppli ooaling. Since the field applied tape coat i1 
less expensive lhan alt.emale coating methods, 
SukEnergy i1 intcrested in pttforming a a>Sl/benefit 
.Wysis IO ddennine the bat rv;:ce. Sinoe the 
COll/benefit .Wysi1 will invo ve COO'lpll'ison oC coaling 
lnd pipeline life, a corrosion oonsullanl will be required. 

The pipeline integrity tcam is expeded to rccommmd site 
investigatioru, metallurgical .Wysis and soil analysis for 
1994. 

Pipeline engineering il intere:Sled in improving the 
prooeu of seleCling a pipeline route by using computer 
tools. The overlayin$ of air-photo information llld 
topographie infomwion ovtt legal mrvey1 will reduoe 
the effort involved in picking a rO\le and 1igniflC&Œly 
speed up the gencration of construclion and approval 
drawing1. This ~ject will provide valuable insight and 
experienœ whi will be used ID develop the 
requiremenU for the subsequent GIS 1pplication. The 
tint 11pplication will involve the development of the 
toftwwe routines for a short section of line used IO lie in 
acustomtt. 

This project is oontingem upon a suitable project 
occurring during 1994. 

Evaluasc pocmliaJ for slope faiIID'e llld evaluale methods 
llld malaial1 to ensure the ltability of ioe rich SttUitive 
1lope1. 

Evaluation of geolhamal and geotcchnical design and 
enviromx:otal mitigative techni<11e1 used on northem 
pipelines 

One ciornpœent of the study involves the development 
llld telting of gcophysical tool1 to ~ freeze: lhaw 
interlaoes IOd soil moisnn oomem. capabilily of 
rad.- techniques i1 being evalualed oo the Norman Wells 
pipeline u pmt of the project. Geophysical techniques 
are polmlially vecy imporud aids in route seleclion and 
in pttformance monitoring of pipelines, especially in 
permafrost terrains. 

RHHrcll Company 

Nowsa>Well 
Serv ioe Ltd. , 
Research 
Di:Ye.lopmclll and 
Engineering Dept. 

Pipetronix Ltd. 

1BA 

1BA 

1BA 

Tttrain Sciences 
Geological Survey 
of Canada 

Terrain Sciences, 
Geological Survey 
of Canada 

Terrain Sciences, 
Geological Survey 
of Canada 

Cont.ct 
Per•on 

RoyMathew 

Dr. A. TeilJID.I 

O. L. Williams 

O. L. Williams 

G. L. Williams 

Ted Lawrence 

Ted Lawrence 

AlanJudge 

Piion• 
Number 

(403)S31-67S2 

( 416)288-0896 

(306)777-9480 

(306)777-9480 

(306)m-9480 

(613)99S-7644 
(613)992-2468 

(613)99S-7644 
(613)992-2468 

(613)996-9323 

fu (613)992-
2468 

Cllut 

Now100 U.K. Lld. 
andTOMEC 

N/A 

SaskF.nttgy 

SaskF.ncrgy 

SaskF.ncrgy 

Panel of F.nergy 
Research and 
Developmer& 

Panel of F.nergy 
Research and 
Devdopnaa 

Panel of F.nergy 
Research and 
Developmer& 

Budget 
($) 

600,000 

2S,OOO 

nia 

2S,OOO 

SS,000 

lSO/yr 

S0,000 

St•tu• 1Compl•tlon1 Public 1 
Dale Proprletary 

.œve Jm/'}4 proirietary 
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pendingto Apr.2000 pmlic 
stll'l in 
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ProJeot Titi• 

Ri1k Ana1ysi1 Basi1 for 
Pipeline Ufc Cycle Safc:ty 

Ufe Cycle Rist 
Mmagemcnt Pr~ for 
a High Pre11ure Gu 
Pipeline 

Critical Evaluation of 
Models Devdoped ID 
Estimalc Polential for 
Pipeline Stress Corrosion 
Oacking and the 
Associated Public Risk 

Systan1 Failure Mode 
Anal~ of Oil Pro<b:tion 
and . ine Facilitiea 

Optimizing the 
hnpkmeraalion of Risk 
Mitigation Measures for 
Sour Gu Developmenu 

CANADIAN PIPELINE RESEARCH DATABASE 

Profeot Summery 

A risk analysi1 bui1 i1 bcing devcl~to addreu public 
safc:ty llld environnental protection oil and gu rrcine opcntionl. h will be appliclblc to the complde 

e cycle Œ pipeline syllmll opcrllÎOlll in providing the 
link betMICll design, ooostruclion, llld operllional 
criteria defmed in oodea and pncticea and their associated 
impacU on public aafc:ty and enviroomcntal procection. A 
consillall appliClllion of risk analysi1 i1 a key 
requirmlent for the~ devclopnenl of limit SIAleS 
design criteria and or ongoing openitions of pipeline 
1ystem1. 

A risk nmwgemcnt progrmn wu developed for the 
engineering, COllJlrUCl.ion lnd opcration of new, high 
pressure sour gu pipeline. Elemenu of the program 
included identification of ail significn pipeline failure 
modes from risk analysi1 results, collanon of rislc 
mitigation rneasurea Crom intcmal and elllemal pnclices, 
criteria for risk decisions, and procedurea for 
m.>lernenting risk bascd decisions and monitoring 
compliance. The program was revie'l1ml for applicability 
IO Olhcr existing and plmned pipeline operations. 

MO<lels are being devcloped IO investigate the risk frcm 
pipeline sec buecl on limited lmowlcdge of both the 
applicable science and opcrational impacts. Thcse 
model1 were aitiqued ID delenni:ne the validity and 
adequacy of mclhods and the reliability of data 
acquisition and application. At prescnt lhcre is much 
uncertainty associai.cd with sec modeJling and results 
from the study were used ID examine optimurn strategies 
for mmaging riskJ of ongoing opcrations and for 
prioritizing research resources. 

1bis analy1i1 wu cmried out on a large system of oil 
facilitiea in order to idcntify p<>tmtial failure model 
associated with bodi the eqwpmc211 and iu opcration, and 
to rank the associated lhroughput. openting cost, 1afc:ty 
and environmcntal riskJ. A systaru approach was 
devcloped IO laeal high priority riskJ with Ill optimum 
111e of opc:rational manpower resources. Rellllu v.ue 
undentood and readilk acœpted by all levcl1 of staff mg 
u they v.ue applicab ID modifying the O\'a'all compmy 
rist control llrategiea in ..:ldition to prioritizing onsile 
modificatioru for managing risk. 

A risk analyais progrmn wu developed and integrated 
into a risk 1111n11gement progrmn for the design. 
oorutruction and opention of the Caroline Devclopmcnt 
Projecl. One objective of the progr11111 wu for ail staff to 
betta undcrslmid and minimize the riJ>lic risk.I through 
pnctical, oost effec:tive m.>lernenlal.IOO of risk mitigation 
rneuures. Thi1 riû: asaeasmcnt and colllJol progrmn 
bcg1111t lhe oooœplUal engineering phue and continued 
througb to opcrations. Resulu from lhi1 pioneering 
work could lhc:n be adapled for application to <>tM 
facilities. 

RHearch Comp11ny 

The Bercha Group 

The Bercha Group 

The Bercha Group 

The Bercha Group 

The Bercha Group 

Contact 
Peraon 

Brian Griffin 

Brian Griffin 

Brian Griffm 

Brian Griffin 

Brian Griffin 

Ph on• 
Numbar 

( 403)270-2221 

(403)270-2221 

(403)270-2221 

(403)270-2221 

(403)270-2221 

Cllant 

National F.nttgy 
Board 

Shell Canada 
Resowcea Lirnited 

National F.nttgy 
Board 

Husky Oil 

Shell Canada 
Reaowcea Lirnited 

Budget 
m 

25,000 

30,000 

25,000 

40,000 

150,000 

Statua 1Complatlon1 Publlo I 
Data Proprlatary 

acûvc 94-03-31 pli> lie 

~Ide 93-6-30 proprietary 

~Ide 93-06-30 proprietary 

~Ide 1992-08- proprietary 
31 

~Ide 93-1-31 proprietary 



ProJeot Tiiie Projeot Summ•ry 

Safety md lnlegrity Rilk .Wysi1 mclhodl wcre developed md integrated 
Rcview of High Pressure inlo • gu pipeline dislribWon l)'llern opcntional llfety 
Nan.el Oa1 Rqulator md illlegrày UIUrlllœ prognm. Thcsc mclhodl 
Statiom included formùizied oudit procedwea md llllUCSUrCd 

formai revicws. A pilot prognm proved lhc 
cffccliveoc11 of dU1 rist-b011ed approoch. and 
improvemenu will dcvelop lhrough fur1her relCOl'ch. 
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R .... roh Comp11ny 

The Hache Group 

ContHt 
Pero on 

Bri111 Griffin 

Phono 
Number 

(403)270-2221 

Cllent 

ùruidWD Weatem 
NalUrùO.. 

~Limited 

Budget 
($) 

30,000 

St otuo 1 Completlon 1 Publlo I 
Dote Proprlot•ry 

ICtive 93-11-30 propictary 
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MTL/CANMET Core Project: 

ECA of Pipelines 

W. Tyson, G. Shen, D. Mak 

Objective 
111• To consolidate a state-of-the-art methodology 

and guidelines for performing reliability 
assessment of aging pipeline systems 

Background 
111• Need to assure integrity of aging pipeline 

systems (e.g., assess strength after sec damage) 

l\1TL - CANMET ~ 
10-05-94-MNACC-5 2 
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ECA - "is it saf e to opera te this 
structure?'' 

Operating 
Loads 

Fracture 
Mechanics 

Material 
Properties 

lVITL CANMET ~ 
10-05-94-MNACC-53 



l+I 
ECA of Pipelines 

Operating Loads 
!1 11• internai pressure 

Def ects ( circumf erential or axial) 
"11• weld def ects 
n11• corrosion: 

• wall thinning (general) 
• cracking (SCC) 

Properties 
1111

• strength (yield, ultimate) 
•11• toughness (resistance to cracking) 

IVITL CANMET ~ 
10-05-94-MNACC- 54 



l+I 

MTL ECA Project 

Task 1. Mechanics 
1111• Develop methods to assess sharp axial flaws 

Task 2. Materials 
1111• Develop data base for strength, toughness of 

linepipe steels 

Task 3. Guidelines 
1111• Summarize recommended ECA approach 

MTL ~ CANMET ~ 
~a.:.,., 

J 0-05-94-MNACC-5 6 



l+I 

Task 1 

(a) Review current methods for assessing sharp 
axial flaws 

nmt Elastic/plastic fracture mechanics: crack growth, 
plastic collapse 

(b) Analyse 
'111• Driving force (stress intensity factor) for surface 

cracks (variables: Rit, c/a, ait) 

( c) Full-scale tests 
;111• To verify analysis methods 

MTL CANMET ~ 
10-05-94-MNACC-5 7 



l+I 

Task 2. 

(a) Survey types of steel representative of 
aging Canadian pipelines 

(b) Establish values and variability of 
toughness properties of linepipe steel 
of diff erent types 

Task 3. 

Prepare guide to ECA of sharp axial 
flaws in pipe. 

l\1TL CANMET ~ 
10-05-94-MNACC-58 



PRODUCERS' 

MATERIALS I CORROSION ISSUES 

GROUP 

Informai 

Open to all Oil / Gas Producers 

Formed after the Red Deer Workshop 

Produce,..· M•teri•le I Corroeion IHuH Group 



lmpetus 

Lack of Producers' voice 

Red Deer technical issues the starting point 

Reduced staff & resources 

Producel'8 ' Matariale / Corroaion IHuaa Group 



PRODUCERS MATERIALS/CORROSION ISSUES GROUP CONTACTS 

Company Contact 

AEC Joe Desault 
Amerada Hess Parmir Gill 
A moco Ray Price 
Can Oxy Phil Bridger 
Chevron Dallas Thill 

Ray Goodfellow 
Crestar Dave Black 
Esso Frank Gareau 
Gulf David Lingnau 
Home Bill Shulak 

Bob Shaoka 
Husky J. Andersson 
Mobil Reg McDonald 

Harold Hadley 
Noreen Gord Tunnecliff 
Pan Canadian Dave Kopperson 
Petro Canada Norm Flanders 

Dave Stricker 
Rennaissance Darcy Derdak 
Sask Oil Ken Oberg 
Shell Karol Szklarz 
Talisman Doug Helgeland 

Project Affiliate 

1 ERCB 1 Tom Pesta 

KES/hlg 
Ref:k:'RT94'RTEN\KES'-004.doc 

Phone No. FAX No. Remarks 

548-8100 548-8140 
267-6672 267-6915 
234-4269 234-4311 
234-6993 263-8673 
234-5430 234-6206 
234-6310 234-6206 
231-6721 231-6945 
237-3481 237-4195 
233-3152 233-5518 
232-7100 232-7429 
232-7100 232-7429 
298-6133 298-6421 
260-7910 260-7298 
335-7521 335-8623 
231-0111 231-0877 
290-2076 290-2054 
296-8000 296-3356 
296-5629 296-3030 
267-1400 750-1869 

(306) 781-8200 (306) 781-8364 
284-6550 284-6662 
237-1286 237-1484 

297-8148 297-4117 



SCOPE 

ALL PRODUCTION MATERIALS/CORROSION ISSUES 
DOWNHOLE TO PLANT 

LEVERED RESEARCH & TECHNOLOGY 
lndividual companies fund 

CAPP /PERD 

INFLUENCE CODES & REGULATIONS 
CSA / ERCB 

EFFECTIVE INFORMATION EXCHANGE 

Producerw' M•t•rt.le I Conoalon leauea Groupe 



NETWORKS 

CAPP 

CAN MET 

CFER 

CSA 

ERCB 

NACE 

PERD 

SHSG 

Producers' Metarlale / Corroelon IHuae Oroup 



TOP PIPELINE ISSUES 
Starting point Red Deer Workshop 

RESEARCH & TECHNOLOGY 

1. Internai protection of high water eut pipelines (CANMET) 

2. Engineering crtitical assessment of corroded pipelines (CFER) 

3. Corrosion under disbonded coatings 

4. Long term serviceability of polyethylene liners - water 
sour gas 

5. Long term serviceability of frp pipe 

(6. Hydrogen-induced cracking of pipelines) 

CODES & REGULATIONS 

1 . Quantitative pipeline risk assessment (ERCB) 

Producero ' Meterlele / Com1elon IHuH Qroup 



Canmet Conference: Managing Pipeline Integrity 

Risk Assessment Guidelines 

John McCarthy, NEB 

June 1994 



Risk Assessment Guidelines: 

The Age of the Canada's pipeline infrastructure: 

Yukon Pipeline: 52 years 

IPL: 43 years 

Montreal Pipeline: 43 years 

Trans-Northern: 41 years 

TransMountain: 40 years 

TransCanada: 40 years 

Westpur: 39 years 

Westcoast: 36 years 

Rangeland/ Aurora: 33 years 

ANG 32 years 

Pipeline Safety is in ail of our interests: 



Risk Assessment Guidelines: 

Risk = 

Frequency of occurrences of the bazardons incident 

X 

Estimated consequences of the incident. 



Risk Assessment Guidelines: 

Goal: 

to develop a tool to assist both industry, regulators and 

the public to assess the relative risk of a pipeline. 

Utilities of the tool: 

- prioritization of maintenance/surveillence 

- assessment of alternatives 

- common understanding and acceptance of 

methodology and results (?) 

- cost effective use of resources 



Risk Assessment Guidelines: 

Work to date: 

2 scoping studies by Bercha and CFER: 

(PERD funded) 

preliminary work on long-term research strategy 

Proposai: 

Industry/regulatory steering committee for research on 

risk assessment guidelines 























Controlled Environment Facilities: 
Full-scale Research into Geotechnical and Environmental Problems 

Peter J. Williams, Geotechnical Science Laboratories, Carleton University. 

The Trans-Alaska oil pipeline was successfully constructed only after the development of unique 
designs to overcome problems associated with permafrost. When proposals were subsequently 
developed for a gas pipeline from the Arctic the technical problems proved different. The Canadian 
government funded a major research project involving a cooperation between Carleton University's 
Geotechnical Science Laboratories and French government institutions, using a special controlled
environment facility in France. The work centred on a heavily-instrumented section of buried pipe 
in a specially-built hall in which many environmental factors can be controlled and monitored. 

The study gave much information on the deformations and stresses to which a pipe is exposed 
when surrounding soil freezes. The work was subsequently supported by eight major companies. 
It has turned out that the problems examined are not limited to the Arctic. The findings have 
attracted attention with major international applications. The costs of not solving problems such as 
we have investigated can be enormous as Russian experience has shown. 

Controlled environment facilities have many applications and represent a special scientific approach 
with advantages over both field studies and bench-scale laboratory investigations. Recently we 
have used the experimental facility in France for a study of fundamental questions of movement of 
pollutants through freezing and thawing soils. 

As a result of the interest and importance of such facilities for geotechnical/environmental studies (a 
topical issue being Western involvement in solving the problems of gas and oil construction in the 
former Soviet Union), Carleton University is proceeding with establishing the first Canadian 
facility of this type. Limited initial projects can already be undertaken in an interim structure. It is 
intended that contracted research will be international in scope and operation. Currently the initial 
stages of projects involving the U. K., France, Norway and Russia are being undertaken. 
Obviously though, priority is attached to studies with major Canadian involvement and for 
Canadian companies and institutions. The plans allow for extension of the facility as required and 
the possibilities for research under a range of modelled climatic, soil and other conditions are wide
ranging. 



INTEGRITY MANAGEMENT METHODS 

• BANFF, 9 JUNE 1994 

• by Blaine Ashworth 

• TRANSCANADA PIPELINES 

.:: ·. ·· ... _ .. :. 

INTEGRITY MANAGEMENT METHODS 

• RISK ANAL YSIS 

• DECISION MAKING PROCESS 

• TCPL'S PIPELINE MAINTENANCE 
PROGRAM 

2 



INTEGRATED RELIABILITY AND RISK 
MANAGEMENT SYSTEM 

Pipeline 1 1 Risk & 

Threats 1 1 Simulation 
, -Valve Sections HAssessment 

Contrais Models 

Policy Analysis 
Process 

1 

1 

1 

1 

1 

Gonsequences 

-------

Decision. 1 ...i 

Criteria 
Risk 

Management 
Actions 

Risk 
Profiles 

& Measures 

Decision 
Making 
Process 

3 



RISK ANAL YSIS 

• 1. THREATS TO PIPELINE INTEGRITY 

• DEFECTIVE WELDS 

• MATERIAL FAILURE 

• THIRD PARTY DAMAGE 

•CORROSION 

• OTHER CAUSES 

NEB PIPELINE RUPTURES 

• PTC 6 11 SASK, 1/9/91 

• TCPL 30 11 ONT, 1/17/91 

• TCPL 20 11 ONT, 12/8/91 

• TCPL 36 11 ONT, 7/15/92 fire 

• FOOTHILLS, SASK, 2/15/94 fire 

• COCHIN, SASK, 5/10/94 fire 

'..·:-::·:::·:·- ·.·· ::·.·.·.····· 

4 



NEB PIPELINE RUPTURES 

• TCPL PIPELINE IN SERVICE 14,000 km 

• NEB PIPELINES IN SERVICE 38,000 km 

• FAILURE FREQUENCY FOR tAST 3.5 
YEARS 

.... ·.:.·:··::.·.·:.::'::·:·.· 

• 0.00004 / km-yr 

RISK ANAL VSIS 

• 2. PIPELINE COMPONENTS 

•DESIGN POLICIES 

• FRAMEWORK TO SUBDIVIDE 
PIPELINE SYSTEM 

• METHOD TO QUANTIFY 
CONSEQUENCES TO BUILDINGS 
AND PUBLIC AFFECTED FROM A 
FAILURE 

•PIPELINE SECTION FAILURE RATE 

6 

PREDICTIONS BY BA YNESIAN 1 

METHODS 



RISK ANAL YSIS 

• 3. CONSEQUENCES OF FAILURES 

• PROBABILITY OF IGNITION 

• SIZE AND SHAPE OF FIRE 

• THERMAL RADIATION CONTOURS 

• DAMAGE CRITERIA 

RISK ANAL YSIS 

• 4. METHOD FOR GENERA TING RISK 
. RATES (RISK MODEL) 

8 

9 



DECISION MAKING PROCESS 

• RISK ACCEPTABILITY TEST 

• DECISION CRITERIA 

• RISK MANAGEMENT ACTIONS 

·:·::_;:·;.;:.:: .. ·.· .. ·.·.··:··.· .. · ... ·.·.· 

TCPL'S PIPELINE MAINTENANCE 
PROGRAM 

>:.:;·:::·:::.:.;·- ::·· .. · 

• METHODS OF CONTROLLING RISK 

•ABANDONMENT 

• RELOCATE 

•REPLACE 

• RETEST AND REPAIR 

• IN-LINE INSPECTION AND REPAIR 

•RECOAT 

10 

11 



TCPL'S PIPELINE MAINTENANCE 
PROGRAM 

• sec SOILS MODEL 

• sec CRACK GROWTH RESEARCH 

• PERIODIC HYDROSTATIC RETESTING 

• SELECTIVE sec PIPE PROXIMITY 
REPLACEMENTS 

• sec UL TRASONIC INSPECTION TOOL 
RESEARCH 

COOPERATION, 
APPLIED SCIENCE 
AND KNOWLEDGE 

OF A SPECIFIC PIPELINE 
CAN MAKE THE DIFFERENCE 

· ·.;:-'.:·:::.:-:::-.·-:.·.·.·.·· · . 

12 

13 



CANMET Issues Workshop 

on 

Pipeline Lifecycle 

Banff, 9-10 June 1994 

INSPECTION 

David Atherton, 
Queen's University, Kingston 



Magnetic Flux Leakage Tools 

MFL signais depend on: 
Tool 

Defect type and geometry 
Running conditions (velocity, stress) 

Magnetic properties of pipeline steel 

Conventional 
Inexpensive 
Maybe sui table for preliminary inspections 

High resolution 
Available from several vendors 
Give very detailed logs 

??? Interpretation to obtain accurate defect sizes 

Limitations are knowledge of: 
Stress effects 
Magnetic properties 



Magnetic Flux Leakage (contd) 

Customer needs 
Greater range of small diameter tools 

R&D 

Speed control without reduced throughput 
Less expensive 

Disbonding and crack detection! ! 

Improved tools, reliability and reporting 
Def ect sizing (stress eff ects, magnetic properties) 

GRI PSF flow loop 
great learning experience 

own line tests 

Research on magnetic properties needed soon 
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igure 5.5. Surface and contour plots of radial magnetic flux leakage from 13 mm diameter 
ail millcd defect in the composite beam at zero applied stress during a 'nonnal cycle' seau. 
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Figure 5.6. Surface and contour plot of radial MFL from 13 mm diameter ball milled defect 
in the composite beam at 340 MPa applied tensile stress during a 'nomial cycle' scan. 
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sec 

Much, much more diflicult (expensive) 
than MFL corrosion monitoring 

Ultrasonic Electromagnetic 
(Remote Field) 

Oil / Gas (Coupling) 

detection / measurement 

problems 
discrimination only R&D stage for SCC 
EMATs ? how tight is "tight"? 

On board power generation, Speed control 
Selective inspection 



sec (contd) 

R&D 

Ultrasonic: Signal processing, Coupling systems (gas) 

Remo te Field Def ect interactions, Crack signal 
enhancement, Small signal pigs 

GRI 

Development is expensive 

RESEARCH INVESTMENT NEEDED 



mplitude 
0 backgrou 

----



SUMMARY 

Pipelines have an enviable saf ety record 

Huge investment to protect 
and an immense amount of material to inspect 

Regulations should recognize R&D as investment 

Long term R&D needed 
both collaborative (GRI) and in house 

Improving inspection logs 
INTERPRETATION 

MFL: Stress eff ects 
Materials research 

SCC: No miracle solution 
Long term R&D effort 
Invest in research first 



Pipe #2 . . 
Defect Pos1t1ons 



REPORT ON THE 

INTERNATIONAL COMMITTEE 

ON 

REGULATORY AUTHORITY R&D 

(ICRARD) 

BY: RAY SMITH, ENGINEERING BRANCH 

NATIONAL ENERGY BOARD JUNE 9, 1994 



MEMBERSHIP IN ICRARD 

(BASIC REQUIREMENTS) 

"" OPEN ONLY . TO NATIONAL OFFSHORE 
REGULATORY AUTHORITIES 

"" EACH AUTHORITY MUST BE SUPPORTING, 
THROUGH FUNDING, AN OFFSHORE R&D 
PROGRAMME 

NATIONAL ENERGY BOARD JUNE 9, 1994 



CURRENT ICRARD MEMBERSHIP 

..-. U. K. HEALTH AND SAFETY EXECUTIVE (HSE) 

..-. U. S. MINERALS MANAGEMENT SERVICE (MMS) 

..-. NATIONAL ENERGY BOARD OF CANADA (NEB) 

..-. DANISH ENERGY AGENCY (DEA) 

..-. NORWEGIAN PETR OLEUM DIRECTORA TE (NPD) 

..-. NETHERLANDS STATE SUPERVISION OF 
MINES 

NATIONAL ENERGY BOARD JUNE 9, 1994 



TERMS OF REFERENCE (ICRARD) 

• TO EXCHANGE, ON A REGULAR BASIS, PERTINENT 
INFORMATION ON CURRENT R & D PROGRAMMMES 

• TO MAKE A V AILABLE TO OTHER ICRARD MEMBERS, 
REPORTS FROM COMPLETED R & D STUDIES 

• TO SEEK OPPORTUNITIES FOR CO-SPONSORSHIP OF 
R & D PROGRAMMES 

• TO MONITOR R & D ACTIVITIES JOINTLY FUNDED BY 
ICRARD MEMBERS 

• TO EXCHANGE INFORMATION ·ON R & D POLICIES AND 
STRATEGIES 

NATIONAL ENERGY BOARD JUNE 9, 1994 



1 st ICRARD MEETING 

.- THE 1 st MEETING OF ICRARD WAS 
HOSTED BY THE OFFSHORE SAFETY 
DIVISION OF THE U. K. HEALTH AND 
SAFETY EXECUTIVE (HSE) IN LONDON, 
ENGLAND ON MARCH 18 th, 1994 

NATIONAL ENERGY BOARD JUNE 9, 1994 



MEETINGS OF ICRARD 

(FORMAT) 

..., HELD ANNUALLY 

..., HOSTED ON A ROTATING BASIS BY .THE 
MEMBER REGULATORY AUTHORITIES 

..., CHAIRED BY THE HOST AUTHORITY 

..., . HOST AUTHORITY TO PROVIDE 
SECRETARIAT FOR THAT MEETING 

NATIONAL ENERGY BOARD JUNE 9, 1994 



HSE R & D PROGRAMME 
~ CURRENT PROGRAMME - 286 PROJECTS 

~ HSE 1993/94 ANNUAL BUDGET - $14 M 

~ 1993/94 INDUSTRY CONTRIBUTION - $74 M 

~ ALL MAIN TECHNOLOGIES RELEVANT TO 
OFFSHORE HEALTH AND SAFETY 

~ RISK BASED STRA TEGY IS USED FOR 
SETTING PRIORITIES FOR R & D 

NATIONAL ENERGY BOARD JUNE 9, 1994 



MMS R & D PROGRAMME 
• CURRENTLY MORE THAN 50 PROJECTS 

• MMS 1994 ANNUAL BUDGET - $5.7 M 

• REGULATORY & SAFETY RELATED 
TECHNOLOGIES, DISASTER EMERGENCY 
(HURRICANE · ANDREW), OIL SPILL 

• R & D STRATEGY EMPHASIZES SAFETY OF 
LIFE, PROPERTY, AND THE ENVIRONMENT 

NATIONAL ENERGY BOARD JUNE 9, 1994 



NPD R & D PROGRAMME 
.., CURRENTLY MORE THAN 90 PROJECTS 

.., NPD 1994 ANNUAL BUDGET - $1 M · 

.., 1994 INDUSTRY CONTRIBUTION - $10 M 

.., RESOURCE MANAGEMENT, FIELD 
DEVELOPMENT, PRODUCTION, SAFETY 
AND WORKING ENVIRONMENT 

.., R & D STRA TEGY IS PART OF LICENCEE'S 
INTERNAL CONTROL SYSTEM 

NATIONAL ENERGY BOARD JUNE 9, 1994 



NEB R & D PROGRAMME 
• CURRENTLY MORE THAN 55 PROJECTS 

• NEB 1993/94 ANNUAL BUDGET - $1.6 M 

• !CE/STRUCTURE INTERACTION, 
STRUCTURAL SYSTEMS RELIABILITY, 
EVACUATION TECHNOLOGY, PIPELINE 
SYSTEMS RELIABILIL TY 

• R & D STRA TEGY INVOLVES REGULA TORY 
AND INFORMATION INFRASTRUCTURE FOR 
RESOURCE DEVELOPMENT 

NATIONAL ENERGY BOARD JUNE 9, 1994 



2 nd ICRARD MEETING 

• THE 2 nd MEETING OF ICRARD WILL BE 
HOSTED BY THE MINERALS 
MANAGEMENT SERVICE (MMS) OF THE 
U. S. DEPARTMENT OF THE INTERIOR IN 
RESTON, VIRGINIA IN APRIL OF 1995 

NATIONAL ENERGY BOARD JUNE 9, 1994 



5-Minute Prepared Discussions 

(copies of overheads used) 



RELIABILITY-BASED OPTIMAL 
MATERIAL SELECTION 

• Pipeline Cost Optimization 

• Reliability Optimization 

• Under-Matching Weld Metals 

F 1 L~b~~I---------



Optimal Safety or Reliability (PD6493 Level II) 

C . U .1. . F (CUF) Applied Load AB apac1ty tI 1zatlon actor = -
Allowable Load AC 

IG::~:hl:."~~;:;,;--:~--~C 0.8 Acceptable Design Space 

6i 0.6 
, r 0.4 

0.2 
0 --~~--f--~~----+-~~~---+---~~~4----~~---

0 0.2 0.4 0.6 0.8 

• Incorporating a yield strength and toughness trade off 

1.20 î 
0.90 

Acceptable 
.__ ___ Design Space __ _. 

Min. CUF 

--s 
- - ---=-==--==-=---:-1-- ----. . -

Ôr- ( critical) 

.. ... ----Jôr (;~~~~; 

r 

0 .3 0 -+-----'--f-------l------l------l----~ 

1 

200 220 240 260 280 300 
Yield Strength 

• When inverse relationships between material characteristics (i.e. 
strength, toughness, cost, etc .. ) exist, optimization techniques 
can be effectively employed to identify optimal materials 

F 1 Lfb~~I---------
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Behavior of Under-Matching Weld Metals 

• Ensure acceptable safety for under-matching weld metals 

4 -
12018 

3.5 
Base Metal = HSLA 1 OO 

3 

2.5 

11018 
9018 10018 

2 

1.5 
1 

0.5 (W = 1000, B = 25, c = 12.5, a= 5 mm) 

0 

0.4 0.5 0.6 0.7 0.8 

Load Ratio 

• Based on actual, but limited weld test data, under-matching 
welds can provide lower failure probabilities below certain 
design loads 

0.9 

F 1 Lfeb~~I---------



CAN MET 

MANAGING PIPELINE INTEGRITY, JUNE 1994 

PHYSICAL MODELLING 
OF SOIL / PIPELINE INTERACTION 

RYAN PHILLIPS 

1. URBAN PIPELINES 
2. PIPELINES IN PERMAFROST 
3. PIPELINES IN SLOPES 
4. PIPELINES UNDER ICE SCOURS 

(PRISE) 

\__ ______ CcoRE , __) 



CANMET - URBAN PIPELINES 
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CANMET - PIPELINES IN PERMAFROST 
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Figure 5.10: ilfodes of hea.t transfer around a warm pipe buried in permafrost . 
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CANMET - PIPELINES IN SLOPES 

"-- Ret: Yin et al (1993) OMAE ~RE ....., _) 



CANMET - PIPELINES LINDER ICE SCOURS 
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Managing Pipeline Integrity, Issues Workshop on Pipeline Lifecycle, 1994, BANFF. 

"Application of the GEOPIG to Computation of Pipeline Strains" 

Jarek Czyz, Nowsco 

The subject of tlris presentation is the application of the Geopig to structural evaluation of 
pipeline integrity, with an emphasis on measurements ofbending strain. The Geopig, developed 
and patented by Nowsco, has been active in pipelines around the world since 1989. It has been 
used for successful monitoring of both oil and gas lines in both on-shore and off-shore 
environments. 
The Geopig is equipped with several types of sensors: 

• odometer wheels 
• weld detectors 
• temperature and pressure gauges 
• ultrasonic callipers 
• inertial system. 

The heart of the Geopig is the inertial system, which consists of orthogonal triads of 
accelerometers and gyroscopes. The measurements from the inertial system are the basis for 
computation of the coordinates of pipeline centreline. 

The ultrasonic transducers are equally spaced around two sonar rings. Bach individual sonar 
measures the distance between the sonar ring and the pipe wall. Having measured that distance 
around the whole sonar ring the shape of the pipe cross section can be determined. The caliper 
sonar data is used not only for mapping the pipewall deformations, but also for rectification of the 
coordinates of the pipe center line. 

The Geopig inspection provides the following pipeline surveys: 
• Detection of pipewall deformations: the Geopig accurately measures the size, shape and 

dock position of dents, ovalities, wrinkles and other anomalies as well as pipe restrictions. 
The sonar calipers and inertial system provide independent and complimentary 
measurements of those anomalies. 

• Pipeline mapping: plan, profile and location of features such as bends, valves, heavy wall, 
etc., provided by the Geopig can be used to generate accurate as-builts, or to confirm the 
accuracy of existing drawings. All that data can be integrated into a GIS data base, which 
allows for positioning of pipeline with respect to roads, buildings and other landmarks. Any 
information in the possession of the pipeline operator, including the results of the survey of 
other inspection tools, can also be integrated into the GIS. This data base can than be used, 
for example, to eliminate the use of magnetic markers during a corrosion inspection. 

• Structural integrity monitoring and evaluation, based on continuous measurements of pipe 
centreline coordinates, bending strain, displacement and bend radius. The bending strain is 
computed from the curvature of the center line of the pipeline with an accuracy of 0.02% 
strain. The coordinates of the pipe center line can also be used for modelling with the Finite 
Element Method. This model provides all components of strain and stress tensor, and is 
also used for simulation of pipeline response to a change of loading conditions. The effect 
of the following conditions on pipeline integrity can be analysed, predicted and monitored: 
settlement, slope instability, frost heave, oil field subsidence, temperature and pressure 
change, free spanning, overburden, impact of new construction, etc. Buckling, wrinkling, 
excessive yielding, rupture and fatigue are taken into consideration. 
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Risk-Based Optimization 
of Pipeline Integrity 

Maintenance Activities 

Centre for Frontier Engineering Research . ' . ' ' 



Integrity Maintenance Optimization 

Program Objective 

• To develop risk-based methodology to optimize: 

- pipeline integrity monitoring programs, and 

- pipeline mainten~nce activities 

Centre for Frontier Engineering Research 



Integrity Maintenance Optimization 

Program Deliverables 

• Risk-Based Models and Software Tools for: 

- estimating risk levels for pipeline segrrtents 

- quantifying ri~k reductions associated with 
different line inspection and maintenance activities 

Centre for Frontler Engineering Research 



l. Existing Pipeline Risk Analysis 
Approaches 

• Qualitative index approaches (Muhlbauer & AGA) 
- Define risk as a function of a number of indexes that take into 

account the pipeline attributes 

e.g. Safety Index = 
Fallure resistance factor 

Failure impact factor 

where 

Failure resistance factor = Corrosion factor + Third party factor + 
Design factor + Operations factor 

Centre for Frontier Engineering Research 



Index Systems 

• Advantages 
- Simple and easy to implement 
- Useful for preliminary ranking of pipeline segments 

• Limitation 
- Relative index magnitudes are subjective and inaccurate 

e.g. Muhlbauer (1992) 

Hlgh res. plgglng assigned 8 out of a possible 400 points in 
the fallure reslstance Index (2°k) 

Corrosion accounts for 30 to 400/o of all failures 

Centre for Frontler Engineering Research 



Measure for Consequences 

• Economie - Total cost in dollars (C) 

• Life safety - Number of f~talities (N) 

• Environmetal-Residual spill volume (V) 

Centre for Frontler Engineering Research• 
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The Transportation Safety Board of Canada - An Overview 

Background 

In 1973, in a report titled "Report on a Proposed Independent 
Canadian Transportation Accident Investigation and Safety Board", 
Brigadier General H.A. McLearn recornmended that an independent 
board be established in Canada with the responsibility for accident 
investigation and saf ety promotion for all modes of transportation. 
This report was prepared at the request of the Canadian government. 

In 1975, Cabinet approval in principle was given to the 
establishment of an independent investigation organization. Nearly 
20 years later, the recornmendation for an independent board was 
finally implemented with the establishment of the Transportation 
Safety Board (TSB) as an independent multimodal accident 
investigation agency. 

Mandate 

The mandate of the TSB is to advance transportation saf ety in the 
marine, pipeline, rail and air modes of transportation. The TSB 
carries out this mandate: i) by conducting independent 
investigations, and if necessary public inquiries, into 
transportation occurrences in order to make f indings as to causes 
and contributing factors; ii) by reporting publicly on its 
investigations and public inquiries; iii) by identifying safety 
deficiencies as evidenced by transportation occurrences; iv) by 
making recommendations to eliminate or reduce saf ety deficiencies 
identified during its investigations; and v) by conducting special 
investigations and studies on transportation safety matters. 

The legislation administered by the TSB relates to advancing 
transportation saf ety through the investigation of transportation 
occurrences. In making f indings as to cause and contributing 
factors of a transportation occurrence, i t is not the TSB 's 
function to assign fault or to determine civil or criminal 
liability. 

The key feature of the TSB is its independence from all federal 
departments and agencies responsible for regulating the 
transportation industry. 
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Products 

The products of the TSB are its reports, its safety studies and 
analyses and its reconunendations to help alleviate potential safety 
deficiencies. In the case of pipelines, reconunendations are 
usually made to the National Energy Board. Particular 
circumstances may also be brought to the attention of the National 
Energy Board through safety advisories, safety information letters 
and hazard notifications. 

Occurrence Classification Response System 

The TSB has developed policies by which it responds to occurrences 
so that resources can be focused on those occurrences with the 
greatest potential for advancing transportation safety. 
Occurrences are classified as ei ther Class A - level I or II 
response; Class B - level II response; or Class C - level III, IV 
or V response. 

A Class A occurrence is one with the highest need and potential for 
Board saf ety action. In general, i t is the most serious and 
complicated and tends to generate the highest level of public 
interest. Such occurrences do not necessarily involve fatalities 
or serious damage to property or the environment. A level I 
response would involve a full investigation in conjunction with a 
public inquiry. A level II response would involve a full 
investigation but without a public inquiry. Both would focus on 
the identification of contributing factors and causes of the 
occurrence and any safety deficiencies requiring safety action. A 
comprehensive report would be prepared for both levels of response. 

A Class B occurrence is one in which a concern for public saf ety or 
a potential for significant safety action has been identified. 
There is only one level of response for a Class B occurrence. The 
response is similar to that for a Class A occurrence in that a full 
investigation is carried out and is directed at the collection and 
analysis of all relevant facts. An intermediate report would be 
prepared for this class and level of occurrence. 

A Class C occurrence is one in which a reasonable concern for 
public safety or need for safety action has not been identified. 
A response to a Class C occurrence would be to gather data to 
support long-term trend analysis or to identify and support a 
worthwhile safety lesson. 

There are three possible levels of response to a Class C 
occurrence; levels III, IV or v. 
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An investigator would be sent to the site of an occurrence 
classified as a level III response to conduct a preliminary 
examination. Following this preliminary examination, depending on 
whether or not a reasonable concern for public saf ety or reasonable 
potential for TSB safety action has been identified, the c 
classification would be retained. Although level III response has 
little potential for safety action, the TSB has decided that it 
will report the facts and f indings from those occurrences to the 
public. 

A level IV response would be given to an occurrence in which the 
f acts do not indicate a need for TSB saf ety action but where the 
circumstances are suf ficiently complicated to require more detailed 
information. 

A level V response is reserved for relatively miner occurrences 
where the information provided at the time of notification does not 
indicate a need for TSB safety action. However, sufficient data 
would be collected at the time of notification to enable long-term 
trend analysis. 

For all occurrence classification and response levels, applicable 
data is entered into the data base to enable long-term trend 
analysis, and to provide data for specific safety studies. 

Organization within the TSB 

The Engineering Branch is the TSB's resource centre dedicated to 
material failure analysis. The technical experts of that Branch 
use a wide variety of test equipment and analytical instruments to 
help determine the cause of occurrences. Research projects may 
also be undertaken on special saf ety problems related to material 
deficiencies. The Engineering Branch has also developed expertise 
in document restoration, image analysis, and new investigation 
techniques based on photogrammetric and rernote sensing technology. 

Investigations are conducted by the Investigations Operations 
Directorate; safety action in the form of safety advisories, safety 
information letters and hazard notifications is the responsibility 
of the Safety Analysis and Communications Directorate. 

In order to fully understand the safety hazard and to resolve it in 
a timely fashion, staff from the Safety Analysis and 
Communications Directorate consult with staff from the 
Investigations Directorate before a safety notification is issued. 
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Hwnan factors must be investigated to fully understand the 11 whys 11 

of occurrences. The Hwnan Performance Di vision of the Saf ety 
Analysis and Communications Directorate provides TSB investigators 
with the necessary tools and expertise to properly investigate 
these factors. 

The TSB recognizes that safety lessons are not always the result of 
individual occurrence investigations but may arise out of 
occurrence trend analysis or targeted research. The Safety Studies 
Division of the Safety Analysis and Communications Directorate is 
responsible for identifying and analyzing systemic deficiencies in 
the transportation system that may not be apparent through 
individual occurrences. In other words, the Investigations 
Directorate approaches occurrences from a micro point of view; the 
Safety Studies Division from a macro point of view. 

The Safety Studies Division welcomes suggestions from industry or 
other government agencies concerning areas where in-depth studies 
may be required. 

Review Commission 

Following the experience gained f rom the operation of the Canadian 
Aviation Safety Board, the government created the TSB by pulling 
together the accident investigation function of four transportation 
modes. As part of the creation of the TSB, Parliament directed 
that an independent review commi_ssion of inquiry be created to 
assess the ef f ect of the operation of the Act on transportation 
safety. The Review Commission's (Commission) report was submitted 
to Parliament in January 1994. 

The Commission interpreted its mandate broadly - to assess the 
impact on safety not only of the Act by also of the TSB. 

The Commission reviewed the current organization, processes and 
products of the Board and performed a detailed analysis of the 
legal and philosophical underpinnings of the Act. 

Many of the Commission's observations were known by the TSB and 
corrective action is being taken. For example, efforts have been 
under way to improve timeliness and, whenever possible, to complete 
public investigation reports within one year of the occurrence. 

The TSB has set up a Review Commission Response Group (RCRG) to 
review the 66 recommendations put forward by the Review Commission 
and to develop a plan of action to address and implement the 
recommendations. 
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The RCRG is cornposed of rnernbers of the Senior Management Cornrnittee, 
the three Directors of Investigation, and the Director of the 
Accident Prevention Branch. 

The RCRG has identified 21 strategic issues which should be 
addressed by the Board. All 66 recornrnendations have been ernbodied 
in these issues. The issues have been ranked according to their 
relative priori ties taking into consideration the Commission' s 
"Implementation Plan". 

The TSB agrees with many of the recornrnendations and, where 
feasible, is irnplementing them. It should be remernbered however 
that changes to the Act are for Parliament to decide. The TSB is 
willing to provide its views on those changes and will comply with 
the decision. 

While the recomrnendations are being discussed and evaluated, the 
TSB will continue to serve the public interest and earn credibility 
by doing its work in a quiet and professional manner. 

Presented at: 

Managing Pipeline Integrity - An Issues Workshop on Pipeline 
Lif ecycle 

Donald Cameron Hall, Banff Centre for Continuing Education 
Banff, Alberta 

June 9-10, 1994 
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June 9, 1994 Luncbeon 

Speaker: 
R. A. Hill 

Vice-President, Technology & Operations 
Canadian Energy Pipeline Association 



CAN MET 
MANAGING PIPELINE INTEGRITY 

An Issues Workshop on 

Pipeline Lifecycle 

Banff, Alberta 

June 9-10, 1994 



WHV CEPA WAS fORl'JJED ~~· 

a Pipelines Have Unique Requirements 
and Need Association that Represents 
Their Common lnterest with Governments, 
Public and lndustry. 

:a Many Current and Emerging Issues Requiring 
Collective Response, lncluding Safety, 
Regulatory, Technical and Environmental. 



CEPA is a New and Gro~1ing ~iat~on 

~ Founded in 1993 

~ Members Transport 90°/o of Canada's Natural 
Gas and Petroleum Production 

~ Annually Transport $1 O Billion Worth of 
Product to Export 

tf!J Supply 10% of the U.S. Natural Gas Market 

~ Combined Assets Total $15 Billion 



CEPA Membersrto~p is Gr@wùn~ 

~ 11 Regular Members 
:.- Alberta Natural Gas Company Ltd. 

Canadian Utilities Gas 
:.- Foothills Pipe Lines Ltd. 
:.- lnterprovincial Pipe Line lnc. 
:.- NOVA Gas Transmission Ltd. 
:.- TransCanada Pipelines 

Trans Gas 
:.- Trans Mountian Pipe Line Company Ltd. 

Trans-Northern Pipeline lnc. 
:.- Westcoast Energy lnc. 

Westspur Pipe Li ne Company (1985) lnc. 

:; Foundlng Members 
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CEPA~s Mission 

3 Promote the Common lnterests of Members 

3 Communicate to Stakeholders and Public that 
Pipelines are Safe, Reliable and Cost Effective 

~ Position the Pipeline Sector of the Petroleum 
lndustry as a Key Stakeholder in Canada's 

Economy 



CEPA~s MANDATE IN SUPPORT OF BTS 
IMJOSSION ~~~ 

~ Enhance Public Understanding of the Contribution 
of Energy Pipelines to the Canadian Economy 

~ Share Data and Information Promoting Effective 
and Safe Pipeline Operations 

G Promote Sound Environmental and Safety Practices, 
Legislation and Regulation 



CEPA~s D\JANDAlE IN SUPPORT OF ITS 
MISS~ON ~~~ 

G Support the Energy lndustry in the Development 
of Supply and Markets 

a Speak With One Voice on Be ha If of Members 
Before Regulatory Agencies and Energy Boards 

a Focus on Issues and Challenges ldentified by 
CEPA Members 
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ENGINEERING AND OPERATIONS COMl\JJITTEE 

~ Stress Corrosion Cracking (sec) 
~ Pipeline Risk Assessments 
~ Operating Statistics 
~ Research and Development 
~ Pipeline lntegrity I Reliability 
~ Pipeline Abandonment 
~ 1995 Joint Technical Conference CAPP I CEPA I CGA 



ENVIRONMENT AND SAFETY COl\JJl\JllTTEE 

a CEPA Safety and Environment Guiding Principals 
G CEPA Safety Statistics I Awards 
tm Canadian Environment Assessment Act (CEAA) 
G Canadian Environment Protection Act (CEPA) 
~ CEPA Climate Change Strategy 
~ Clean Air Strategy Alberta (CASA) 
~ Pipeline Water - Crossings 
~ Pipeline Abandonment 



RATE REGULATION CO-JINJITTEE 

G NEB Multipipeline Hearing 
G NEB Guidelines for Filing 
~ NEB Long Term Export Licenses 
~ lncentive Regulation 
~ Negotiated Settlement Guidelines 



COMMUNITY AND ABORIGDNAL AFFABRS 
COMMIT.REE 

~ CEPA Advocacy Role 
~ Community Benefits 
~ Right of Way Issues 
~ Wilderness I Protected Areas 
~ Aboriginal lnterests 



ACCOUNTING AND TAXATI 

e Property Tax Assessments 
si Negative Salvage 

COMMITTEE 

~ Reclassification of Compression from Class 8 to 1 
~ Machine Taxes 
~ Tax Treatment of Land Rights 
~ Potential Change in lnterest Deductability 



EPA ~s VISION 

~ Membership Growth 
~ U.S. Affiliations 
a Staff Growth - Developing Expertise in Key Areas 
El Respect and Credibility 





CEPA welcomes two new staffers 

( 

EPA President Myron Kanik has 
recently announced two new 
staff additions. 

Bob Hill is Vice President, Technology 
& Operations. He joins CEPA from Imperia! 
Oil where he served for nine years as 
Manager, Pipelines. Bob is responsible 
for pipeline operations, technology, the 
environment, occupational health and 
safety and community and aboriginal affairs. 

Bryan Curtis is Vice President, 
Regulatory & Policy. Bryan is from NOV A 
Corporation where, for eight years, he was 
Manager, Rate and Contract Administration, 
and, most recently, Manager, Customer 
Accounts. 

In making these announcements, 
Mr. Kanik noted that CEPA intends to oper
ate with a minimum of staff. Secondments 
of additional personnel from member 
comparues for a one- to two-year period 
is a key staffing strategy. This will help to 
ensure that operating costs are as low as 
possible. CEPA committees will rely signifi
cantly on member companies' resources as 
they pursue their mandates. This will also 
ensure that operating costs remain in check. 

CEP A will focus on issues of direct 
value and benefit to member companies, 
Mr. Kanik said. o 

Your Board 
of Directors 

( 

EPA's Chairman is Brian MacNeill, 
Chairman and Chief Executive 
Officer, Interprovinàal Pipe Line !ne. 

of Edmonton. Vice-Chairman is Bruce 
Simpson, President and Chief Operating 
Officer, NOV A Gas Transmission Ltd. of 
Calgary. Both of these gentlemen will 
remain in their positions on the Board after 
the June 1 Annual General Meeting. 

Other members of CEPA's Board are: 
John Beddome, President and Chief 
Executive Officer, Alberta Natural Gas 
Company Ltd., Calgary; Bob Pierce, 
Chairman and Chief Executive Officer, 
Foothills Pipe Llnes Ltd., Calgary; George 
Hugh, Chief Operating Officer, 
TransCanada PipeLines Limited, Calgary; 
Steve Bellringer, President and Chief 
Executive Officer, Trans Mountain Pipe Line 
Company Ltd., Vancouver; and Art 
Willms, President and Chief Operating 
Officer, Westcoast Energy Inc., Vancouver. o 

(Left to right) Bob Hill, Myron Kanik and Bryan Curtis. 

CEPA committees are hard at work 

( 

~PA e?jo~s excell~nt support fr.om_its members. Five existing committees are already deal
mg with issues umque to the p1pelme segment of the petroleum industry. The 
committees are the Rate Regulation Committee, Operations & Engineering Committee, 

Accounting & Taxation Committee, Environment & Safety Committee, and the Community & 
Aboriginal Affairs Committee. 

These committees are ail formed, have a chair and vice chair and have had several meetings. 
The following is a chart of the chairs/vice chairs of CEPA's standing committees. o 

Committee Na me Position Company Represented 

Community & Aboriginal Affairs Doug Halverson Chair Westcoast Energy 
Bob Seager Vice Chair NOVA 

Accounting & Taxation Bob Samels Chair Trans Mountain 
Ray Smith Vice Chair TransCanada Pipelines 

Environment & Safety George Kirkwood Chair IPL 
Terry Klatt Vice Chair NOVA 

Operations & Engineering Pat Anderson Chair Foothills 
Bob Vergette Vice Chair Trans Mountain 

Rate Regulation Terry Cameron Chair Foothills 
Liisa O'Hara Vice Chair Trans Mountain 



Current issues 

T be committees have identified the 
following issues for their first year of 
operation. 

ENVIRONMENT & SAFETY COMMITIEE 

CEPA Safety & Environment 
Guiding Principals 

CEPA Safety Statistics/Awards 
Canadian Environment Assessment 

Act (CEAA) 
Canadian Environment Protection Act 

(CEPA) 
CEPA Climate Change Strategy 
Clean Air Strategy Alberta (CASA) 

Pipeline Water-Crossing 
Pipeline Abandonment 

ENGINEERING & OPERATIONS 
COMMITTEE 

Stress Corrosion Cracking (SCC) 
Pipeline Risks Assessment 

Operating Statistics 
Research and Development 
Pipeline Integrity /Reliability 
Pipeline Abandonment 
1995 Joint Technical Conference 

CAPP /CEPA/CGA 

COMMUNITY & ABORIGINAL AFFAIRS 
COMMlTIEE 

CEPA Advocacy Role 

Community Benefits 
Right of Way Issues 
Wildemess/Protected Areas 
Aboriginal lnterests 

ACCOUNTING & TAXATION COMMITTEE 

Property Tax Assessments-
Tax Competitiveness 

Negative Salvage 
Reclassification of Compression 

from Class 8 to 1 
Machine Taxes 
Tax Treatrnent of Land Rights 

(Lump Sum or Annual Payments) 
Potential Change in Interest 

Deductibility 

THE RATE REGULATION COMMITIEE 

The Rate Regulation Committee is 
currently reviewing a list of short-term 
and strategic issues. We will keep you 
informed in future issues of The CEPA 
Energy Pipeline. o 

Regulatory Affairs 

S treamlining appears to be a National 
Energy Board (NEB) priority. A num
ber of initiatives are underway. 

Multi-pipeline hearing 

The Multi-Pipeline Cost of Capital 
Hearing (RH-2-94) is a key area of NEB 
focus. All of CEPA's regular members are 
affected. For the first time, the NEB will 
review in one proceeding eight pipelines' 
capital structure and rate of retum on equity 
and establish a multi-year adjustment mech
anism. This is not a generic hearing but, 
rather, could be viewed as eight separate 
proceedings under one umbrella. The Board 
feels this structure may be more efficient 
white providing an effective forum for 
addressing the issues. The companies will 
still be required to file their annual rate 
application for approval of their tolls. 
CEPA's role initially relates to pipeline 
co-ordination and helping to articulate 
positions on issues of common interest to 
the companies involved. The hearing starts 
on September 12, 1994 and could last 
several months. 

CEPA input on other 
NEB initiatives 

The NEB bas also invited comments 
on its Guidelines for Filing Requirements 
and comments on its Negotiated Settlements 
Procedures. These are due within the next 
month. Again, CEPA will assist, where 
possible, in providing input. 

Other current issues 

A review of some recently granted long
terrn export licenses bas been ordered by the 
NEB as a result of a recent Supreme Court 
of Canada ruling. The NEB requested written 
submissions by the affected parties. Pipeline 
companies, provincial govemments and 
environmental groups have responded. 
We are now awaiting the NEB's decision. 
The Rocky Mountain Eco System Coalition 
has also filed with the federal court for 
Leave to Appeal the original NEB decision 
awarding the export licenses. 

The Board has also called a public 
hearing on July 26 to hear six new long-term 

export applications on behalf of Canstates, 
Chevron, Renaissance and Western Gas 
Marketing. There is a good chance that 
environmental groups will intervene in 
this proceeding as well. 

The Alberta govemment is in the rnidst 
of a legislative review which will have an 
impact on the pipeline segment of the 
industry. Intenco Energy Consultants bas 
been retained to lead Phase 2 of this effort. 
We will keep our members inforrned. CEPA 
was active on behalf of members in Phase 1. 
Bob Snyder of Nova has been the lead 
contact on this issue. 

Other regulatory 
developments 

Imperial bas tabled a presentation 
called "Price Driven Efficiency" with 
the industry. This is an incentive rate 
proposal that suggests price caps. Imperial 
would like to assemble a task force from 
industry to work toward an incentive-based 
rate scheme for pipelines. o 

The Inaugural 
Annual General 
Meeting 

CEPA is holding its first 
Annual General Meeting on 
June 1 at the Palliser Hotel at 
10:00 a.m., followed by a 
luncheon at noon. This is the 
first chance for associate mem
bers to meet the CEPA regular 
members and CEPA staff. 

A Board of Directors meet
ing follows the luncheon. Four 
new Directors are joining the 
Board. 



The Environment 

Climate change 

( 

EPA staff and committees 
are involved with nurnerous 
industry and govemment initiatives 

addressing dirnate change and greenhouse 
gas emissions. 

CEPA is a member of the Clean Air 
Strategy for Alberta (CASA) working 
group. This is a multi-stakeholder initiative 
induding industry, govemment and 
environrnental groups. The group is 
developing a strategy defining Alberta's con
tribution to Canada's commitrnent to reduce 
greenhouse emissions. CEPA is also partici
pating in a broadly based energy industry 
task group led by the Canadian Petroleurn 
Products Institute (CPPI). The Canadian 
Association of Petroleum Producers (CAPP), 
the Canadian Coal Association (CCA) and 
the Canadian Electrical Association (CEA) 
are also represented. The task group will 
develop a position paper by August which 
will be the basis of presentations to senior 
government officiais. 

with the U.S. should shortfalls develop. 
Ontario relies almost exclusively on gas 
produced in western Canada. Ontario had 
demanded that the federal government act 
on those concems. Presumably, the federal 
Minister is being asked to refer this issue 
to the National Energy Board for review 
and comment. 

On May 26, Richard Dicerni, Deputy 
Minister of Energy & Environment frorn 
Ontario, will be visiting our office and we 
will verify whether, in fact, Ontario has 
written such a letter. 

Federal Task Force on 
Economie Instruments 
and Disincentives to 
Sound Environmental 
Practises 

Federal Finance Minister Paul Martin 
and Environment Minister Sheila Copps 
have announced the formation of a task 
force to seek input on the mandate of an 
Economie Instruments task group. The 
group will be composed of representatives 
from business, environment, labour, govern
ment and academic communities. About 

CEPA is also interacting with the federal 
government's National Air Issue 
Coordination Committee (NAICC) through 
its contact with CAPP and through direct 
consultation with the senior officiais of the 
Departrnent of Natural Resources. 16 to 20 members will be given the task 

/ . --.....,_\ of identifying barriers to sound environ-Because climate change is a key issue 
~ , ~. mental practises and for the pipeline industry, the CEPA 

Environment and Safety Standing 
Committee has established a 
Climate Change Task Force to 
address these matters. 

Ontario rumoured 
to have requested 
restrictions on 
natural gas exports 

Apparently, Ontario has writ
ten to Anne McLellan, the federal 
Minister of Natural Resources, criti
cizing the level of gas exports to the 
U .S .. The letter refers to the obliga
tion under the Free Trade Agreement 
(FTA) and the North Arnerican Free 
Trade Agreement (NAFTA) to propor
tionately share Canada's energy supplies 

~\ 
-~ . 

economic measures 
that will encour
age Canada to 
achieve 
stabilization of 
greenhouse gas 

emissions at 1990 
levels by the turn of 

the century. 
The energy sector will 

likely be confined to one 
member. CEP A, the 
Canadian Association of 
Petroleum Producers, the 
Canadian Gas Association 
and the Canadian Petroleum 
Products Institute are current
ly discussing which group 
might best represent the 
industry. o 

CEPA1s commitment 
to communicat ions -

T his is our first issue of The CEPA 
Energy Pipeline, CEPA's official 
newsletter. Our plan is to publish it 

quarterly as a means of inforrning our mem
bers, prospective members and opinion 
leaders of developments in the industry 
which are impacting us and to demonstrate 
how we are interacting with events so as to 
have a beneficial effect on the outcomes. 

The idea is to serve our members. 
We can accomplish that goal if readers 
become directly involved. Please contact 
Bryan Curtis, Editor of The CEPA Energy 
Pipeline, with your comments on this issue 
and your suggestions for changes and 
additions. We have tried to create a publica
tion with high visual impact that will be 
read. Please let us know if we're on the 
right track. o 

Myron Kanik 
President 

The CEPA Energy Pipeline 
is published quarterly on 

behalf of its members and 
associates. 

Editor: Bryan Curtis 

Correspondence should be sent to the 
Editor, Suite 1650, 801 - 6th Avenue SW, 

Calgary, Alberta, Canada T2P 3W2 
Telephone: (403) 221-8777. 

Fax: (403) 221-8760. 

Volume 1, Issue 1 

June 1994 Edition 

We wish to thank TransCanada Pipel.ines Llntited 
of Calgary for our cover photograph 
and the photograph on this page. 



Group Discussions 

June 9, 1994 



OBJECTIVE 

Review the Priorization of Issues and the Action Plans from the Red Deer Workshop on Pipeline 

Lifetime in June, 1993, discuss them in the light of new developments over the past year, and 

agree on follow-up that is over the past year, and agree on follow-up that is required. 



MATERIALS 

Priorized Issues/ Action Plans 1993 

Notes from Group Rooms June 9, 1994 

Summary Overheads from Group Rooms 



MATERIALS 

PRIORIZED ISSUES 

1. CORRELATION OF LAB 1ESTING WITH REAL WORLD 

- coatings 

- inhibitors 

- sour service 

- sec 

2. IN1ERNAL PROIBCITON OF HIGH WA1E CUT PIPELINES 

- coatings 

- inhibitors 

- C.P. 

- liners 

3. FAILURE ASSESSMENT OF CORRODED PIPE 

- E.C.A. 

4. HYDROGEN-INDUCED CRACKING (HIC) 

- no predictive capability 

5. EXTERNAL sec 
- need to establish sec mechanisms 

- lab tests for S CC 

6. STABLEELASTOMERS 



MATERIALS 

ACTION PLANS 

1. CORRELATION OF LAB TESTING wrrn REAL WORLD 

more field testing 

loops to simulate field conditions 

modelling 

2. INTERNAL PROTECTION OF HIGH WATER CUT PIPELINES 

identify protection methods 

develop economics 

evaluate successes 

prepare tool kit of current information 

identify industry champion 

3. FAil..URE ASSESSMENT OF CORRODED PIPE 

develop a tool kit on methodology 

risk management analysis 

identify pipe failure work in progress 

4. HIC 

more R & D on specific aspects 

ECA on pipelines containing HIC 

use opera.ring environment in lab tests 

establish a Forum to develop details and implement plan 

5. EXTERNALSCC 

moreR&D 

database on sec in pipeline industry 

coordinate SCC R & D 

TCPL to lead SCC effort with help from CANMET 

6. STABLEELASTOMERS 

consider standardizing tests for elastomers 

develop information on lifetime performance as fonction of T, P and other environmental 

variables 

industry champion to be identified 



MANAGING PIPELINE INTEGRITY: 

AN ISSUES WORKSHOP ON PIPELINE LIFECYCLE 

GROUP: Materials 

FACILITATOR: 
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Irwin Itzkovitch 
CANMET 
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MATERIALS 

GROUP DISCUSSIONS JUNE 9/94 

Expectatlons 

• Get all companies involved in lowering failure rates 

• Gain experience from pipeline industl)' 

• contacts to better evaluate materials and failures 

• getting involved in practical problems 

• keep the ball rolling 

• Find out what others are doing and bring own work to the table 

• Share experience on SCC to find out industty problem (biocorrosion) 

• Information on R & D 

• Better understanding of existing networks and involvement 

• Update on ongoing development 

• Influence issues identified 

• Information exchange and better understanding 

• Form flexible business network on materials development and AIM 

• What industty doing on me and coordination of the activities 

• Identify industty emphasis and how C-FER can help 

• Update on concerns - bring awareness of ARC 

• Have influence on where issues go 

• Expand contacts with industty 



Issues 

• Materials property database 

• Clod line pipe 

• Wear/erosion of production equipment 

• Database for SCC to allow for modelling 

• Failure assessment of IDC 

• Development of testing equipment 

• Data for long-term assessment of reliability and 

decommissioning 

• On-line monitoring of pipelines particularly sec 

A 

E 

D 

A 

c 
D 

A 

D 

• Practicality of higher strength line pipe E 

• Weld metal properties F 

• Microbial effects on sec c 
• Parameters to identify where to find external SCC (database) C/ A 

• Nonmetallic liners to add life E 

• Pitting or localized corrosion D 

• Mechanisms for information exchange 

• Application of ceramics 

• Metallic coating application 

• Alternativematerials 

• ECA considered of multiple crack lining 

• 

• 

Method for obtaining ref pipe 

Maintenance/welding and ECA 

• Reduction of corrosion by CP 

• Corrosion under disbonded coatings 

• Welding practice on flowing lines 

• Use of FRP 

• Accuracy of interpretation 

B 

E 

E 

E 

D 

D 

D/E 

G 

G 

F 

E 

D 



• Evaluation of pipeline integrity with MOP increases 

• Consistent Failure Analysis Methodology 

• Inhibitor evaluation 

D 

D 

G 



Issues - Summary 

A. Database generation/availability 

sec -Martin Wilmott 

HIC 

B. Information exchange/networking ''FRIDA Y" 

C. Environmental Cracking 

Cl HIC 

- more R & D on specific aspects 

- ECA on pipelines containing HIC 

- use operating environment in lab tests 

- establish a Forum to develop details and implement plan 

- sharing information 

- define mechanism of HIC (science) 

C2. Extemal SCC 

- moreR&D 

- database on sec in pipeline industry 

- coordinate SCC R & D 

- TCPL to lead SCC effort with help from CANMET 

- sharing information 

D. Assessment and evaluation of materials 

E. Alternative materials 

F. Welding 

G . Corrosion mitigation 



Action Plans 1994 

1. Environmenial Cracking 

me 
- last year (+) 
- share information 
- science/mechanism defi.ne 

sec 
- last year (+) 
- share information 

1. Assessment/Evaluation of Materials 

Corroded Pipe 
- last year (+) 
- assess accuracy of inspection data and interpretation 
- share information 

Cracked Pipe 
- develop methodologies 
- size defects 
- assess information from related industries - aircraft, nuclear 

2. Corrosion Mitigation 

High WaterCut 
- last year 
- scope defined 

Disbonded Coating 
- define methodology for dealing with sunk cost methodology 
- assess what is available and needs for further work 

3. Alternative Materials 

Polymer Liners 
- producers group to defi.ne program and share information on what they are doing 

High Strength Steels 
- assess economic and technical viability 

FRP 
- develop group by producers to develop research plan 
- transmitters to assess economic and technical viability 

4 . Database 

sec 
- Martin Wilmott NOV A to scope 

me 
- ? 



Frlday Issues 

1. Information Sharing 

2. Mechanism for Network 

3. Creation of Issue Groups - Environmental Cracking 

4. Increase Rep by owners/suppliers 

1994 Issues & Prlorltles 

1. Environmental Cracking 

- HIC 

- Extemal sec 
1. Assessment and Evaluation of Materials 

- Failure of corroded pipe 

Cracked pipe 

2. Corrosion Mitigation 

Interna! protection of high water eut pipeline 

Corrosion under disbonded coatings 

3. Alternative Materials 

polymer liners 

high strength steels 

- FRPpipe 

composite wrap pipe 

4. Database 

sec 
- HIC 



Reliability Analysis & Risk Assessment 

Priorized Issues/ Action Plans 1993 

Notes from Group Rooms June 9, 1994 

Summary Overheads from Group Rooms 



RELIABILITY ANAL YSIS & RISK ASSESSMENT 

PRIORIZED ISSUES 

1. DEVELOPMENT OF PIPELINE RISK ASSESSMENT GUIDELINES 

- quantitative or qualitative levels of analysis 

- formulation of limit state criteria 

2. DATABASEDEVELOPMENT 

- pipeline characteristics 

- operating parameters 

- inspection/testing history 

- modelling data for consequences and prediction of risk 

3. ESTABISHMENT OF ACCEPTALBE RISK LEVELS 

4. DEVELOPMENT OF A TOOL KIT FOR RELIABILITY ANAL YSIS AND RISK 

ASSESSMENT 

5. EDUCATION 



RELIABILITY ANAL YSIS & RISK ASSESSMENT 

ACTION PLANS 

1. PIPELINE RISK ASSESSMENT GUIDELINES 

- C.S.A. 

- D.E. 

- PERD priority 

- C.G.A. 

2. DATABASE 

- to support the guidelines 

- to include: operating/historical data 

failure data 

3. ACCEPTABLE RISK LEVELS 

- MIACC 

4. TOOLKIT 

- identify available tools 

- guide the development 

5. EDUCATION 

- CEPA 

- CGA 

- CAPP 



MANAGING PIPELINE INTEGRI TY: 

AN ISSUES WORKSHOP ON PIPELINE LIFECYCLE 

GROUP: Reliability Ana l ys i s & Ri s k As s essrnent 

FACILITATOR: Anton Walker 
Paradex Inc. 
Calgary 

NAME ORGANIZATION 
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RELIABILITY ANAL YSIS & RISK ASSESSMENT 

GROUP DISCUSSIONS JUNE 9/94 

• Risk management/assessment 

• Cost/benefit 

• Consequences 

• Pipeline design/LSD 

• Measures of performance 

• Monitoring the success of the Rin program 

• Common method of express risk - ail players - ail types of consequences 

• Completely interpreted 

• Lifecycle partners - others involved in process 

• Risk? What is acceptable/to whom 

• There are some definitions of "acceptable" risk; Netherlands etc. 

• Risk is broader than health 

- economic, life, safety 

• Risk type and perception 

- public rage 

- involuntary vs voluntary 

- newsmedia 

• Careful how we use quantitative risk NC 

- public need 

- regulatory need 

• Risk Options 

- quantitative 

- target 

• Need a multilevel screening process which keeps checking risk/consequences balance (risk 

management); risk acceptable purpose, audience 

• need for vehicle for coordinating ail groups locaily, internationally working in risk management 

area 



Harmonize ail ciradurs working in RM 

- CSA Z662 Pipeline standards / setting up Task Force 

John McCarthy offered to host a meeting on RM - one objective setting up a steering committee 

• Chemical industry has been there (multilevel approach) - pipeline can take advantage 

• Parameters which propagate through model 

• Consider temporal issues / growth rate 

Promlsed Land 

• Integrated (common scale for sliff. consequences risk analysis 

• The Process 

multilevel union risk/acceptability balance economic 



Rlsk & Rellablllty 

GOAL 

Common widely accepted process for risk assessment/management 

HOW 

Find a vehicle to accomplish this. 

NEXTS1EPS 

National Energy Board suggested a Steering Group meeting in late summer. 

Steerlng Group Meeting Agenda 

1. Define scope: How far into risk management? 

2. Representation: How do we ensure that ail the right players are included? (large/small/outside 

industry?) 

3. The Vehicle: What group will formulate process? How to give the process appropriate 

weight? Do we need a national standard? 

4. Credibility/Education: Partly related to #3 but includes our own organizations since financial 

support my be required. 



Rlsk Management Database 

1. What input is needed? 

Detailed Event Information 
- metallurgical, cause, impact, etc. 

Pipeline C.baracteristics Data 
- pipe information 
- operating information, etc. 

Quality Criteria for Input Data 
- accuracy, completeness 

Annual Operating Data 

Installation Data 

General and Specific Maintenance 
- Hydro, pig runs, recoating, etc. 

2. What outputs are needed? 

Measurements of Performance 
- frequency 
- consequence 

Trends in any parameter 

Analysis of sub-sets 

Identification of factors for statistical input to risk assessment 

3. Who, what, when? 

GRI developing database for gas systems under AGA sponsorship 
Features 
- anonymous input 
- includes 

- base pipeline data 
- annual reports 
- incident reports 
- non-reportable leaks 
- expanded data collection 

- quality control features 
- open access (but anonymous) 
- database includes total costs (remedial, final, etc.) 

TSB ttying to establish comprehensive database 



4. Action 

CEPA contact GRI (feny Boss) 

Goals 
- utilize work of GRI 
- join forces with GRI 
- establish common database vs. Canadian database 
- determine course of action 



Design & Construction 
Geotecbnical Science & Engineering 

Priorized Issues/ Action Plans 1993 

Notes from Group Rooms June 9, 1994 

Summary Overheads from Group Rooms 



DESIGN & CONSTRUCTION GEOTECHNICAL SCIENCE & ENGINEERING 

PRIORIZED ISSUES 

1. NEW TECHNOLOGY/CONS1RUCTION METHODS 

2 . IMPROVE/DEFINE GEOTECHNICAL FRAMEWORK 

baseline information 

models for predicting behaviour 

3. COLLECTION/DISSEMINATION OF INFORMATION 

design requirements 

databases for design 

- reporting of post-construction experience 

4 . ONE-STOP SHOPPING 

use existing networks 

use consortia for specific issues 

5. TECHNOLOGY IMPROVEMENTS 

more cost-effective joining methods 

consumables 

higher strength components 

opt:imiz.e dit ratios 

unique requirements in cold regions of off shore 



DESIGN & CONSTRUCTION GEOTECHNICAL SCIENCE & ENGINEERING 

1. IDENTIFY FOCUS TO 

- distill the issues 

discuss with stakeholders 

ACTION PLANS 

- identify facilitator to help build consortia among: 

pipeline owners 

contractors 

research labs 

etc. 



MANAGING PIPELINE INTEGRITY: 

AN ISSUES WORKSHOP ON PIPELINE LIFECYCLE 

GROUP: Design & Construction/Geotechnical Science & 
Engineering 

FACILITATOR: Roy Sage 
Mineral and Energy Technology Sector 
Natural Resources Canada 
Ottawa 

ORGANIZATION 
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DESIGN & CONSTRUCTION GEOTECHNICAL SCIENCE & ENGINEERING 

GROUP DISCUSSIONS JUNE 9/94 

Expectatlons 

• Understand what's behind design- are there better ways 

• How to design reliability into the system 

• Find out what's happening on the design stage "Limit States" 

Pipeline Operators thinking re steel suppliers 

• Get up to date science - engineering applied to operating pipelines (assess longevity) 

• How to make it work - failure probability 

• Continued ACC of Bringing young people - problems 

• Identify problems - apply science, etc. 

• Pick up other views - how do different companies do things 

• Learn about pipeline design - geotechnical - capacity problems 



Issues 

• Cleaning/recoating 

assess where required - lots of pipes with poor coatings 

fusion bond epoxy - future life - residual stress proper prep 

• Coating - how to select 

info from others 

• Sqn to SCC - coating 

what replaces old coatings 

• L in design - does not reflect reality 

failure modes to be incorporated 

• consortia for e.g. risk assessment 

• Changing services increase temp for pipelines 

• Higher strength materials x 90 - x 100 

• Weldability 

• Limit States Design 

• Ice scouring terrain 

• Long-term performance 

• Pipeline size - esp arctic related 

• High pressures increased 

• Site/route selection 

public consultation 

corridors (common) 

"reduced" setbacks 

• Geotech - slope stability- frost heave? 

• How do reliability numbers in code reflect into practice (integrity assessment) - repair design 



Issues - Summary 

A. Coatings - Piuticular Applications 

sec 
B. Limit States Design (reliability, new codes ... ) 

C. Consortia 

D. Changing Pipeline Service Demands 

E. Technical Strength Welding Improvements 

F. Design for Optimum (Minimum?) Size 

G . Site/Route: Consultation 

H . Geotechnical 

M 

R&R 

M 

Alternatives to 

Hydrostatic testing 



Construction 

• Trencher less pipeline - deformation (stress calls on pulling- coatings) 

New Technology for construction and test (Boeing 777) - crossings 

Pressure-less pipeline testing 

Task Force 

• Industry - driven/led 

• CEPNCAPP/CGA 

• Pipeline research committee 

Actions 

• Construction Issue: 

Consortium (gov't, industry, universities) 

• Activity in US 

• Major improvement in direction drilling 

• Driven pies don 't need CB 

• Collectively: High Capability 

• Task Force to define issue/opportunities 



Inspection 

Priorized Issues/ Action Plans 1993 

Notes from Group Rooms June 9, 1994 

Summary Overheads from Group Rooms 



INSPECTION 

PRIORIZED ISSUES 

1. RELIABILITY OF INSPECTION RESULTS 

- crack detection and sizing 

- reproductibility of data 

- criteria for interpreting data 

2. CROSSINGS AND RIGHT-OF-WA Y ENCROACHMENT 

- public awareness 

3. INSPECTION 

- in mill 

- during construction 

- in service 

4. ECONOMICS 

- multi-function tools 

smart pigs 

- cost/benefit analysis 



INSPECTION 

ACTION PLANS 

1. RELIABILITY OF INSPECTION RESULTS 

group to identify capabilities and limitations of existing tools 

R & D on criteria for calibration standards 

2. CROSSING/RIGHT-OF-WA Y ENCROACHMENT 

- public education 

legislation 

guidelines for inspection 

3. INSPECTION DURING CONSTRUCTION 

keep steel samples permanently 

geographical information service 

(GIS) to predict defect growth during service 

4 . ECONO:MICS 

vendors/users should collaborate in tool development 

5 . RESEARCH ON sec 
group to evaluate new tools for crack detection 

develop/model mechanisms 

define critical crack size 

develop repair procedures 



MANAGING PIPELINE INTEGRITY: 

AN ISSUES WORKSHOP ON PIPELINE LIFECYCLE 

GROUP: Inspection 
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INSPECTION 

GROUP DISCUSSIONS JUNE 9/94 

Issues from Red Deer 

more or less agreed that these still relevant 

ROW encroachment was talked out fully last year 

- first call program 

- motion detectors, etc. (new technologies) 

- education/public awareness 

What is inspection? 

identification of future problems 

- prevention 

one component of QC system 

(detection of deviations from spec) 

To what extent should be inspect? 

possibility of deciding in 'risk vs cot' framework 

- cost now vs probably future benefits or cost avoidance 

use "available" technology vs "best available" (e.g. due diligence) and need to document 

due diligence 

consensus: inspection during construction is most critical (mill quality is fairly reliable) 

in-service inspection 

- vary according to history of the line and according to potential problems (e.g. 

laminations) 

- maintenance practices 

- product composition (increasing water cuts) 

- external loads (increasing) 

- population density environmental sensitivity 

Rellablllty of Results 

SCC (but no great progress - R & D way behind, tool development cots are enormous) 

Hydrostatic Test - not necessarily perfect methodology - especially for pinholes - frequent 

ERW Seam Welds - lack of fusion -1964 vintage - what techniques available? 



Hot DAPS & Other - how do we inspect 

Correlate Results of Different Inspection Tools 

common database 

identify which information is available from which tool (select appropriate tool) 

more accurate characterization of defects 

(run low sensitivity tools first - see if there are problems or not - run sophicated tools 

where needed) 

is there a way in which the tool companies can pool this information? Sorne moves are 

afoot to do this. Owners need to define what they need - tool manufacturers need to make 

higher technology available at reasonable costs to clients. 

lnterpretatlon of Data 

TestLoop (Comparable Tools) 

many limitations: best tool in loop may not be the best tool in a particular line (different 

operating conditions) 

pig owners avoided comparisons made in GRI loop at Battelle 

pipeline owners must make this a pre-requirement for bidding 

also some owners are preparing their own test loop 

Inspection Durlng Construction of Other Llnes 

"free" opportunity to inspect some bare pipes (at other's expense) 

pipeline companies should stick closely to Z183 or Z184 

Inspection Durlng Construction 

does not seem worthwhile to keep one joint per section for future calibration testing [maybe 

don't need ajoining - 2 - 5 x 3 foot sections per heat] 

database of information on corrosion rates in different areas, different soil conditions 

need education on SCC causes, progression rates, etc. (SCC school) CANMET to organize 



Research on SCC 

British Gas and Piptronix have developed tools to detect SCC 

- basic research stage (RF EMA T Gas Coupled UT) 

common evaluation of tools is premature at this stage 

sec bas taken on its own momenture, don't need to push from this group 

there are no criteria w.r.t. what comprises a "critical" crack 

many different circumstances: crack colonies, sharp-ended cracks 

much work already ongoing 

New Issue 

Balance between hydro testing and intemal inspection. 

Repalr Procedures for Cracks 

What do you do with them when you find them (R & D - CANMET?) 

Can some of these problems be placed in an international context? 

- other solutions? 

- share costs of solving? 

Do we leave o subdivide these problems into "liquid" lines and "gas" lines. 

1994 Issues & Prlorltles 

Inspection results - reliability 

- sec detection #1 

- "tool school" 

- combined tools 

- risk assessment criteria 

- correlation re: tools 

ROW Encroachment 

- use of technology - X 

- public education 



When to inspect? 

- mill-X 

- construction - #1 

- in service - * 
Howmuch? 

due diligence 

- amount/sophistication vs risk 

- owners & vendors define criteria 

Research on SCC 

- owners and vendors define needs 

- basic research - X 

- repair procedures 

- "SCC school" 

Other Inspection Issues 

hydrostatic tests 

- balance with interna! methods 

ERW seam welds (mid 60's) 

hot taps, etc. 

common database, pooling of information 

need to subdivide) 0 & G? 



Repair & Rehabilitation 

Priorized Issues/ Action Plans 1993 

Notes from Group Rooms June 9, 1994 

Summary Overheads from Group Rooms 



REPAIR & REHABILITATION 

PRIORIZED ISSUES 

1. SYS1EMATIC FRAMEWORK FOR DECISIONS 

2 . UNDERSTANDING MECHANISMS AND MODELLING 

- user-friendly modelling techniques 

3. INFORMATIONMANAGEMENT 

- develop industry-wide database 

4. REPAIR TECHOLOGIES 

- in-situ rehabilitation technology 

sleeving 

- interna! reinforcement 

- directly applied coatings 

5. PUBLIC A W ARENESS 



REPAIR & REHABILITATION 

ACTION PLANS 

1. BASIC RESEARCH ON MECHANISMS & MODELLING 

defect growth rates 

critical def ect sizes 

effect of defect shape 

develop user-friendly modelling techniques 

work to be carried out by: CANMET 
C-FER 

and other groups 

2. COMMERCIALL Y DRIVEN APPLIED RESEARCH 

advance R & R technologies to minimize costs and downtime 

continuous rehabilitation technology 

3. CHANGE ATTITUDES AND BEHA VIOURS 

influence public expectations 

4. DATABASEDEVELOPMENT 

merge existing databases 

group-sponsored investigations 

establish Task Group to develop recommended practice/standards 
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REPAIR & REHABILITATION 

GROUP DISCUSSIONS JUNE 9/94 

Changes 

• sec more prevalent than previously thought A 

• Hydrostatic testing is risky for rehabilitation B 

Revlew Last Years Recommendatlons 

• Replacement versus repair (eut-out) c 
• Decisions for "What If Questions" 

• When are defects serious? A 

• Code should accept "fithess-for" 

purpose assessment of cracks (also for ARC burns?) A 

• Who makes decision ( owner/contractor/regulator?) 

• What defects are serious enough? A 

Model for making these decisions. 

• Who makes the decision? 

* owner 

- consultant 

- regulator 

• Service change in criteria D 

• Cost-effective repair coatings c 



Action Plans 

DECISIONS 

• Understand mechanisms which leads to decision framework 

• Most important - sec 
• Benign vs. active defects 

• Small opera.tors 

Small diameter 
PROBLEM 

• Accepted repair technology incorporated in code 

• Groups based on mechanisms 

Tlmellne 

A. Hydrotest Water Cleanup? 

B. New Technology - TOO SLOW - Code 

B. Information Management - computers? 

- problems of ''reluctance" still remain 

C. Alternative Repair: Avoid Cutouts? 

C. Line ''Piggable"? 

1994 Issues & Prlorltles 

1. Systematic framework for decision 
Understand mechanisms which leads to decision framework 
Basic research on mechanisms 
Group(s) discuss repair approaches for mechanisms 
Objective - code responsive to accepted repair techniques 

2. Repair technologies 

Back to groups commercial driven from suppliers ( common interest) 

3. Information management 
"Bank" of 
f ailure bases, 
merge databases, 
protocol for testing and reports 
*NEEDS CHAMPION* 
Co. or organization? 

4 . Service change criteria driven by producers (people with the problem) 



Group Discussions 

June 10, 1994 



OBJECTIVE 

Focus the action plans agreed to the previous day and consider recommendations for a process to 

advance specific action plans. 



lof ormation Management 

Priorized Issues/ Action Plans 1994 

Notes from Group Rooms June 10, 1994 

Summary from Group Rooms 



INFORMATION MANAGEMENT 

GROUP DISCUSSIONS JUNE 10/94 

Expectatlons 

1. Issue: communications between organizations (e.g. NACE similar org- each with own focus); 

more pro-active involvement 

IMPROVE FLOW OF INFORMATION 

2. Secretariat with national power authority 

direction of industry 

3. Building database - information on particular line(s) 

G.I.S. - contain full geometry of pipe overlaid on mapping system 

Inspection history 

correlation of inspection data 

bow pipe built magnetic characteristics 

ail information in one database 

4. Help create flexible business networks secretariat - coordinate/follow-up on activities of Banff 

groups Quebec bas just $5M into this type of activity N. S. bas just put $40M into this type of 

activity. Ken Ball bas some money for this type of activity 

5. Networking of ail information available 

Coordination 

Many databases - not consistent 

Better networking- tie into anybody's database 

Standardizationofdatabase 

6. Compiling a database - constancy would help 

7 . Pl'ovide infrastructure to belp support the other groups 

Standardiz.e database 

Interdisciplinary work - spread information to other interested groups 

Distribute abstracts. 

8 . Thoroughly assess existing networking activities before creating anything new 

Harmonize networking activities before starting anything 

Group must be multi-disciplinary 

Reacb out to absentees - they need simple tools - orientation 



Define rules for coordination (e.g. organization - link with existing systems technological 

Define objective 

9. What mechamsms are in place for coordination/networking so that can keep om R & D 

effective. 

10. Method of quantifying value of information in private companies - develop method of trading 

information in other companies. 

11. Company has database - other companies would like to continue database. 

Communicate information we have within present system. 

What presently-available performer/worker could go forward with this. 

Flexible business network- based on trust, goodwill. 

Give information to get information 

INFORMATIONEXCHANGE-limi~ 

Company to regulator - could put in "tight spot" 

Company to company could comprise one company' s situation 

Database on all companies in Montreal exis~ 

- know high risk companies 

Building a culture 

''Right to know" 

''How do we effectively communicate information that is available?" Use infonet? 

We need a process to facilitate communication. 

Actions 

1. Evaluate existing networks 

MIACC, CAPP, CEPA 

and associations - ASTM, CSA, CGA 

2. Gather issues from workshop and approach agencies 

3 . Be contact for (the groups that have formed) 

supporting 

driving 

coordinating 

4 . Train people on how to network effectively. 



Solld Common goal 

Information database - one of the groups secretariat / network to drive. 

- support for groups formed today 

- secretariat - coordinating group for these act:i.vities 

on-the-ground follow-up 

s~g committee - need see money 

process to link the network 
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Risk Management Framework 

Priorized Issues/ Action Plans 1994 

Notes from Group Rooms June 10, 1994 

Summary from Group Rooms 



RISK MANAGEMENT FRAMEWORK 

GROUP DISCUSSIONS JUNE 10/94 

• Need for common language A 

• Concentrate on public safety/environmental risk with focus on public safety G 

• Environmental risk aspect is important re influence on public B 

• Decision on looking at probabilities and consequences G 

• Use target reliability levels which can account for safety/environmental issues FIG 

• Consider division into prudential (economic/cost) and ethical good to do) D 

• Objective action(s) to reduce risk E 

• W eakest link (how to increase participation) living up to standards B 

• First step education/dialogue on vies of risk management/analysis amongst 
work group related to common language c 

• Risk can't be eliminated only manage.cl CIE 

• Broad participation by all stakeholders - acceptance of principles of RM c 
• Benchmark: where we are now F 

• Process analyze/controVcommunicate safety - inverse of risk G 

• Attentive to and minimize worst case failures/frequency consequence 

(visibility) B 

• Measurement of performance - columns in newspaper F 

• Perception vs reality - reputation B 
• Understanding of why's related to economics/public good - costs for decision 

making 
- PR firm - perception 
- safety - real D 

• Prevention /accident red- /mitigation of release / distribution of risk / equity -

pay before or after FRAM OIL FIL TER E 

• Acceptance of higher level of risk for existing systems 
- two benchmarks needed for existing / new GIEIF 

• Increased inspection / maintenance to reduce risk EIF 
• What is acceptable to public 

- stop calling it risk / start calling it reliability B 

• Comparison to other forms of transportation F 



Summary Issues 

A. Language _ 

B . Perception of Public 

C. Education/ Knowledge 

D. Morais 

E. Reduction Mitigation 

F. Benchmarking 

G. Scope /Composition 

Methodology I Actions 

1. NEB / CAPP / CSA /CEP AI MIAC / ERCB /etc. 

Summitto: 

a) define scope 

b) put into place vehicle (on-going) 

Organization / individual of primary responsibility 

Champions 

Bob Vergette 

Ray Smith 

JimFrane 

- kickoff meeting next week 

2. Create high level permanent Steering Group ($'s) 

To direct and strategize 

3. Create (working groups) to deal with issues identified A - G above 

4. Possible champions for summit scope and agenda 

NEB - John McCarthy 
CSA - Duncan Kent 
CEP A - Bob Vergette 
CAPP-
ERCB-
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Fondamental Research Priorities 

Priorized Issues/ Action Plans 1994 

Notes from Group Rooms June 10, 1994 

Summary from Group Rooms 



FUNDAMENTAL RESEARCH PRIORITIES 

GROUP DISCUSSIONS JUNE 10/94 

• sec characteriz.ation 

a) detection 

b) sizing 

c) remediation 

colonie growth 

• Corrosion - tools 

assessment - quality / responsibility 

• Improved technology 

• Geotechnical aspect 

- origin of failure 

- pipe operation, stress 

• Flow characteriz.ation and effects 

• Research organization 

- university vs. private vs. gov't organization 

• Canadian Funding Practices 

- too much privatization? 

• Universities to talle to industry more 

• Perceived reputation 

- should do more P. R. 

• Concentrate on SCC & HIC 

short rime line 

MIL leading CANMET' s efforts 

Lack of coordination / industrial guidance 

• CEP A developing R & D strategy 

• Sponsor SCC & HIC 

- workshop and seminar 

- student's participation 

- University - seed money / neutral ground / response rime / contact point 

• University should have funds available for R & D publicity and organization 



ACTION Pl.AN 

Workshop SCC - me 
Bob Hill wili consult CEP A members 

John will fonction as secretariat 

John, Winston, Peter, Bob, Dick, ray will form steering committee 

Actions 

1. "SCC & me are the most important, pressuring, short-term focus (see action plan) 

2. Funding problem 

mechanism of funding strategies (contracts vs. grants) 

consider grants to students (Maters, Ph. D., longer term) 

3. Networking between University 

- gov't and industry 

- not inverted here 

- consider special funds for networking 

- Universities usually neutral - good slats for Consortia 

4. Company have traditionally for short-term in outlook 

- University are usually long-term 

- company should help in formulating on supporting long-range plan 
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New Technologies 

construction 
testing 
inspection 
hydro-testing 

Priorized Issues/ Action Plans 1994 

Notes from Group Rooms June 10, 1994 

Summary from Group Rooms 



NEW TECHNOLOGIES 

GROUP DISCUSSIONS JUNE 10/94 

Approaches to Repalr 

• Anomalies are formed - think ahead - what if you find? 

• Options - temporary fix 

• Assessment - priorizing (field quality of inspection) 

• Decision-making process - what was done 

What' s in the tool box 

What's optimum - repair vs maintenance 

Leastcost 

Adequate security 

Risk optimi:uition 

• Time value of money - referred is value? - quality assurance of repair 

• Time frame of repair 

• Tllllelag 

- leading edge repair techniques - incorporating into codes (2 yrs - fast track?) 

• Big$$ 

Feasible 

information 

responsive 

New Technologies for Construction I Testlng 

• In-situ pipeline rehabilitation - information dissemination wish list 

- recoat 

- $, management 

• New equipment - technical conferences 

- high pressure jets 

- ultrasound 

• Surface pipelines in geotechically sensitive areas (slopes) 

• In-situ evaluation of pipe characteristics (steel specs?) - welding procedure 



Hydrostatlc Testlng 

• resolves integrity repeated (single test can compromise the integrity 

• Novel approaches - which materials 

- airforH20 

- tracer gases? 

• air- explosive failure 

• Pigs over hydro? 

• Hydro methodology 

Actions 

1. September Meeting - Calgary 

Champion: Bruce Gray 

Subject: Approach to Repair 

Who: owners / trans. companies / regulatory people 

By invitation (size level of rep.) 

(Need time, knowledge) 

(Consultants?) 

PIM Service Groups 

(restrict to users?) 
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Environmental Cracking and Inspection Thereof 

Priorized Issues/ Action Plans 1994 

Notes from Group Rooms June 10, 1994 

Summary from Group Rooms 



ENVIRONMENTAL CRACKING AND INSPECTION THEREOF 

GROUP DISCUSSIONS JUNE 10/94 

Actions 

THE ISSUES: 

• Mechanism not well understood in "real" situations enough work going on 

• Enough work going on - information exchange is needed / database possible need for 

anonymity: 3rd party broker? 

• Without grinding, how deep are SC cracks? 

• Operating pipeline: 

- now I've found it, what to do until shutdown? 

- what is critical? 

• Cut out is $ 

• What do you need to know about a colon y > 30% is eut out? 

SCC Action 

• FormGroup 

• Bruce Lawson (Westcoast) will contact others at CANMET presentation 

• M. Willmot (NOV A) will diSC!-JSS results with Bruce 

HIC 

ISSUES 

• Surface reactions not understood 

• Need to characterize environment factors 

• How much is dangerous? 

• Large body of knowledge, but SIS industrial group 

• ''Medium" priority 

ACTION PLAN 

• Needs champion none in this room (?) 



• Producers' Group will consider raising priority 

Inspection 

ISSUES 

• Reliable identification of cracks 

- software problem 

• Present technologies 

- ultrasonics 

- electromagnetics 

- Are there others? 

• Co-funding 

• No action plan from this group 
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June 10, 1994 Luncheon 

Speaker: 
G. R. Yungblut 
Special Advisor 

National Energy Board 



LUNCHEON TALK 

WORKSHOP - MANAGING PIPELINE INTEGRITY 

BANFF, ALBERTA - JUNE 10, 1994 
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It is a pleasure and an honour to speak to you today and it is especially a pleasure to have 

an excuse to corne to Banff on a Friday (usually it is only those of you who work for oil 

companies that have that opportunity). 

I am sure that I do not need to convince to you of the importance of your workshop. The 

fact that the work shop has been organized and the fact that you are here is certainly evidence 

of that. 

There are a number of things I would like to comment on today with respect to the subject 

of this workshop "pipeline lifecycle". I would also like to bring you up to date with some 

changes taking place at the National Energy Board both in terms of organiz.ation and of focus. 

Starting with "pipeline lifecycle". It was only after I started working for the Board some 

three years ago that I came to realize the extent and importance of the pipeline transmission 

systems in Canada. I expect the general public know very little and just as likely cares very little 

about the system. That is the problem with a well functioning safe system, it only attracts 

attention when something goes wrong. This is human nature - in fact a philosopher made an 

observation around the turn of the century that "the less frequently an event occurs, the more 

attention it will attract when it does occur." What this means is that any evidence, particularly 

any rupture, that the integrity of a pipeline has or is declining, is likely to attract attention that 

is far out of proportion to the event. This could lead to public demands for action on the part 

of the regulator or the company to do things that neither make technical nor economic or 

environmental sense. More importantly things that do not add to overall public safety. 



To digress for a moment -- CAPP in its 1991 Oil pipeline performance review calculated 

that the amount of oil transported by pipeline in that year was equivalent to 39,830 tandem truck 

loads per day or 11.8 unit trains per day running from Calgary to Toronto. 

A similar calculation for gas -- if the gas had been transported as LNG from Alberta to 

Toronto would be 15,000 truck loads per day. The safety consequences of adding this much 

traffic on our highways or railways 1 will leave to your imagination. However, these are the 

alternatives to the pipeline transportation system now in place. 

Another fact that has impressed me is that the major pipeline systems in Canada range in 

age from 31 years to 51 years - with largest four i.e. TCPL - 39 years, Westcoast - 37 years, IPL 

- 44 years and Trans Mountain - 41 years. The remaining oil and gas reserves in the Western 

Basin plus the frontier discovered reserves in the Beaufort Sea and MacKenzie Valley would 

suggest that the pipeline system will be required for at least that long again. That is, ideally, the 

most efficient and desirable situation would be, to be able to continue to use and confidently rely 

on the present system, with additions where justified, for another 40 - 50 years. The cost of 

duplicating the -system now in place would place a very substantial strain on the Canadian 

economy. In fact, 1 suspect that Canadian gas could not compete in the Eastern Canadian market 
~ 

if it had to pay the cost of a new system. How to maintain the integrity of pipelines that far into 

the future has been the focus of your workshop in Red Deer last year and this workshop in Banff. 
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At the same time the public and particular the landowners are becoming more aware, more 

cautious and more demanding. Any failure is seen as evidence that pipelines by their nature are 

unsafe or at least are not as safe was we all claim them to be. In order to allay concerns that 

may develop with respect to pipeline safety particularly in the after math of a rupture we need 

to do a number of things. First, we must maintain a regulatory agency and regulations in which 

the public has confidence. Second, there should be a clear understanding of the technical reasons 

of a failure. Third, there should be clear evidence that the pipeline operators move quickly to 

deal with potential problems as soon as they become aware of them. Fourth, a continuous effort 

must be made to make the public aware of the importance of the pipeline system. 



In working towards the goal ofkeeping the pipelines operating safely for another 50 years 

it strikes me that there are a number of problems to address - some strictly technical some of a 

public relations or educational nature and some of a regulatory nature - that sort of falls between 

those two. 

From the technical / scientific standpoint we need to know or find out as much as we can 

about how the characteristic of steel in pipelines and the coatings change over time. In this 

respect, how those changes may be initiated or accelerated by the soil conditions adjacent to the 

pipeline, by the characteristics of the steel originally used in the making of the pipe and by the 

conditions under which the pipe was installed. We need to know more about things such as stress 

corrosion cracking, about long time effects of defects in the pipe wall and effects of cyclic 

loading in general. Ideally if tools could be developed that could reliably detect and measure 

every potential failure condition in the pipe - this would be of great help to the pipeline 

companies and to the regulators and would as a result reduce the causes of public concem. 

One of my hobby horses is the potential use of risk analysis to assess in a more forrnal 

way the integrity of a pipeline in service. Such an assessment would give the regulator and the 

pipeline companies a tool that would help them concentrate their efforts on the sections of the 

system that have the highest potential for causing significant damage to the environment, property 

and most importantly to the public. Such a tool could also have some public relations spin offs, 

in that, in the event of a serious incident it could be used to explain the probability of a 

reoccurrence or as a technique in comparing the risks associated with the continuing to operate 

the pipeline with the alternatives that might be proposed. 

In summary (in relation to pipeline lifecycle or integrity) the 90,000 kilometres of oil and 

gas pipelines in Canada is a very valuable national asset. I am tempted to compare it to the 

railway system - but I am not sure whether it is more important or less important in terms of the 

economic service it provides. Certainly for the oil and gas industry it is far more important. In 

terms of the overall GNP and its role in future economic development it might make any 

interesting study in itself. In any event it is very important and any thing that collectively we 

can do to extend the useful life of the system will benefit all Canadians. 



Turning briefly to the National Energy Board and changes there, that could have some 

bearing on pipeline integrity - the first and perhaps the least important is a minor re- organiz.ation 

which has remo~ed a layer of management. 1 and Peter Miles who headed up Energy Regulation 

will be retiring shortly and as a result the Board will have six Branches (Engineering, 

Environment, Financial Regulation, Economies, Oil & Gas and Law) plus the Office of the 

Secretary and Administration reporting directly to the Executive Director - this change by itself 

will not likely change in any fundamental way the Board does its business. 

Second, as a result of the passage of Bill C-6 on May 12 the Board became legally 

responsible for administering the Canada Oil & Gas Operations Act. That Act govems all oil and 

gas activities in the frontier regions not covered by an Accords (ie. Offshore Newfoundland, 

Offshore Nova Scotia). ln the past, these responsibilities were the more closely associated with 

the Panel for Energy Research & Development than were those covered by the NEB Act, and 

much of the support and rational for involvement in that program flowed from the COGOA 

responsibilities. Of course, the staff that was transferred to the Board from the COGLA 

organiz.ation to support those responsibilities, was actually transferred three years ago and has 

been working as part of the NEB since that time. During those three years one result of the 

merger of the responsibilities was greater involvement by the pipeline engineers in PERD 

activities. In the past, the Board was both reluctant and some what uneasy about getting directly 

involved in research work related to pipeline technology. This attitude to research has changed 

substantially over the three years and 1 expect that with the heightened concem for the 

environment and safety it will continue to change. 

Third, the Board and industry are both interested in moving towards some form of 

incentive regulation - of the economics side of the business - that is pipeline companies would 

benefit directly from more efficient operations as would their customers. The flip side of such 

incentives is that there will be more internat pressure to eut costs which will mean that regulators 

will have to be more vigilant in ensuring that pipelines are maintained in a fully safe condition -

1 would suggest that this will also require regulators and govemments to put more resources into 

research designed to maintain the integrity and to extend the safe lifecycle of the pipeline 

network. 



In closing 1 want to thank you for inviting me to meet with you today and wish you 

continued success in your efforts to maintain Canada' s pipeline system in a safe efficient 

condition. 
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Name COMPANY 

Alvarado, Alex P. US Dept of Interior, MMS 
-!------

~~erson, Ivan D. lmoerial Oil Products & Chemicals Div. 
Ashworth, Blaine Trans Canada PipeLines Ltd. 
Atherton, David Oueen's University 
Bailev, William D. lPSCO Inc. 
Ball, Ken Alberta Economie Development 
Bell, Arnold Home Oil (Fed. Pioelines) 
Beynon, Gord Westcoast Energy Inc. 
Billinton, Chris Northwestern Utilities Lld. 
Bosnjak, Ivan Husky Oil Operations Ltd. 
Boteler, David Geological Survey of Canada, Geophysics Div. 
Boucher, Darius Proactive Technologies 
Brien, Pierre Bureau Des Mesures, Communaute Urbaine 
Britten, David IPSCO INC. 
Charest, Eileen C-FER 
Chorney, Christa AEC PIPELINES 
Christensen, Frank M. F.M. Christensen Metallurgical Consulting Inc. 
Clark, Doug Gulf Canada Resources Ltd. 
Clark, Jack 1. C-CORE, Memorial University ofNfld. 
Clyne, Alasdair British Gas 
Corneau, Tim Westcoast Energy Inc. 
Currie, Don Alberta Chamber of Resources 
Czvz, Jarek Nowsco Pipeline Services 
Davis, John Canadian Western Natural Gas 
Dinovitzer, Aaron Fleet Technology Limiled 
Donini, John CANMET, Western Research Centre 
Dowsett, lan Energy Resources Conservation Board 
Duncan, Colin C & M Engineering 
Dupuis, Bruce R. Foothills Pioe Lines Ltd. 
Eastman, Craig Alberta Microelectronic Centre 
Evans, Philip Mark Pioetronix Lld. 
Feil, Wayne H. lmoerial Oil 
Friesen, Wally CANMET/Natural Resources Canada 
Gray, Bruce Home Oil (Fed. Pioelines) 
Gray, Linda Alberta Research Council 
Griffin, Brian Bercha Group 
Harris, Bruce Pembina Corooration 
Hill, Bob Canadian Energy Pioeline Assoc. 
Hill, Gerry Beta Corp. 

PIPELINE LIFECYCLE 
Banff, Alberta 

June 9 & 10, 1994 

ADDRESS ·' 

1201 Elmwood Park Blvd., New Orleans, LA 70123-2394 
3535 Research Rd. N. W .• Calgary, AB T2L 2K8 
111 - Fifth Ave. S.W., Calgary, AB T2P 4K5 
Depl. of Physics,Kingston, Ontario K7L 3N6 
P.O. Box 1670, Regina, Sask. S4P 3C7 
9940 - 106 St., Edmonton, AB T5K 2P6 

-

1600 Home Oil Tower, 324-8th Ave. S.W., Calg, AB T2P 2Z5 
1333 W. Georgia St., Vancouver, B.C. V6E 3K9 
10035 - 105 St., Edmonton, AB T5J 2V6 
Box 1000, Rocky Mountain House, AB TOM lMO 
1 Observatory Cresent, Ottawa, Ont. KJA OY3 
#335, 550 - l lth Ave. S. W., Calgary, AB T2R 1N7 
827 Boui. Cremazie Est., #350, Montreal, Que. H2M 2T7 
7201 Ogdendale Rd. S.E., Calg, AB T2C 2A4 
200 Kark Clark Rd., Edmonton, AB T6N IE2 

,,, 

2260 Broadmoor, P.O. Box 3319, Sherwood Park, AB T8A 2A6 
220 Caroline St. South, Hamilton, Ontario L8P 3U 
1680 - 102 Ave., Edmonton, AB T6P 1 V7 
St. John's, Newfoundland AlB 3X5 
P.O. Box 3, Cramlington, Northumberland, U.K. (On Line Insp.) 
1333 W. Georgia St., Vancouver, B.C. V6E 3K9 
#1410 Oxford Tower, 10235 - 101 St., Edmonton, AB T5J 3Gl 
6920 - 36 St. S.E., Calgary, AB T2C 2G4 
909- llth Avenue S.W., Calgary, AB T2R 1L8 
311 Le1?1?et Drive, Kanata, Ontario KlV OA2 
P.O. Bag 1280, Devon, AB TOC IEO 
640 - Fifth Ave. S.W., Calgary AB T2P 3G4 
2220 - 39th Ave. N.E., Calg, AB T2E 6P7 
3100, 707 - 8th Ave. S.W., Calgary, AB T2P 3W8 
#318, 11315-87 Avenue, Edmonton, AB T6G 2T9 
839 - 5th Ave. S.W., Suite 200, Calgary, AB T2P 3L8 
425 - First St. S. W .. Calg., AB T2P 3M4 
P.O. Bag 1280, Devon, AB TOC IEO 
1600 Home Oil Tower 324-8th Ave. S.W., Calg, AB T2P 2Z5 
P.O. Box 8330, Edmonton, Alberta T6H 5X2 
260, 1220 Kensington Rd. N.W., Calg, AB T2N 3P5 
P.O. Box 1948, Calgary, AB T2P 2M7 
#1650, 801-6th Ave. S.W., Calg, AB T2P 3W2 
9, 1715 - 27 Ave. N.E., Calgary, AB T2E 7El 

·, 

·TEL. 1· FAX , 

(504) 736-2547 (504) 736-2426 
(403) 284-7446 (403) 284-7442 
(403) 267-6397 (403) 267-6394 
(613) 545-2701 (613) 545-6463 
(306) 924-7524 (306) 924-7413 
(403) 422-0561 (403) 422-2091 
(403) 232-7414 (403) 232-7075 
(604) 691-5989 (604) 691-5899 
(403) 420-7586 (403) 420-5649 
(403) 845-8476 (403) 845-8472 -
(613) 837-2035 (613) 824-9803 
(403) 262-7885 (403) 294-0755 
(514) 280-4041 (514) 280-4044 
(430) 236-6732 (403) 236-8166 
(403) 450-3300 (403) 450-3700 
(403) 449-2204 (403) 449-2275 
(905) 522-2810 905) 522-2810 
(403) 464-9111 (403) 467-5046 
(403) 737-8350 (403) 737-4706 
0670 713401X371 0670 735893 
(604) 691-5594 (604) 691-5899 
(403) 420-1030 (403) 425-4623 
(403) 531-5400 (403) 236-8740 
(403) 245-7549 (403) 245-7698 
(613) 592-2830 (613) 592-4950 
(403) 987-8727 (403) 987-8676 
(403) 297-8579 (403) 297-3520 
(403) 250-7081 (403) 291-5681 
(403) 294-4142 (403) 294-4175 
(403) 492-5570 (403) 492-1643 
(403) 265-8860 (403) 266-5050 

!(403) 237-2470 (403) 237-3319 
(403) 987-8636 (403) 987-8676 
(403) 232-7802 (403) 232-7075 
(403) 450-5457 (403) 450-5477 
(403) 270-2221 (403) 270-2014 
'(403) 231-7426 (403) 266-1177 
(403) 221-8777 (403) 221-8760 
(403) 291-0362 (403) --- -----
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Name COMPANY 
Holgate, John P. Proactive Technologies 
llzkovitch, Irwin CANMET/Metals Technology Laboratories -
~~. -Franci National Energy Board -
Johnson, Albert Energy Resources Conservation Board 
Kennedy, Laurie Universitv of Alberta 
Kent, Duncan Consumers Gas Co. 
Krause, Kenneth B.C. Govt., Municn. Affairs Eng. lnso. Br. 
Lawson, Bruce Westcoast Energy lnc. 
Macdonald, Doug Kilborn Western Inc. 
MacDonald, Reg Mobil Oil Canada 
Mackintosh, E.E. Ecological Services for Planning Inc. 
Maekelburger, Harry Canadian Western Natural Gas 
Mayer, Ralph Union Gas Limited 
McCutcheon, Doug Dow Chemical Canada lnc. 
Miller, Susan lnterprovincial Pipe Line Co. 
Moynihan, Ron R.G. Moynihan Engineering Services Ltd. 
Murray, David University of Alberta, Civil Engineering 
Ondrack, Jack Boreal Laser lnc~ 
Ottem, Mark Trans Mountain Pioe Line Co. Ltd. 
Paulson, Ken Canadian Western Natural Gas 
Pesta, Tom Energy Resources Conservation Board 
Phillips, Ryan C-CORE, Memorial Universitv ofNfld. 
Pick, Roy University of Waterloo, Mechanical Eng. 
Pizzey, Talman B. Canspec Group Inc. 
Power, Rob National Energy Board 
Price, Patrick QTREND Group Inc. 
Rao Baia, Sathish Welding Institute of Canada 
Revie, Winston CANMET/Metals Technology Laboratories 
Rothwell, Brian Nova Gas Transmission Ltd. 
Sage, Rov NRCan, Mineral & Energy Technology Sector 
Sanborn, Lorne Mobil Oil Canada 
Scott, lan F.H. Canadian Ass. of Pet. Producers 
SenGupta, Susie British Gas (Canada) 
Sheng, Peter Pangxiao Universitv of Alberta, Min., Pet. & Metallurg. E 
Simons, Dick S.A.I.T. 
Skrzypek, Henry University of Alberta 
Smith, Jerry Alberta Natural Gas 
Smith, Ray National Energy Board 
Smuga-Otto, lwona C-FER 
Smvth, Robert J. Petro-Line Uograding Services Ltd. 

PIPELINE LIFECYCLE 
Banff, Alberta 
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ADDRESS 
#335, 550 - l lth Ave. S.W., Calgarv, AB T2R 1N7 
568 Booth Street, Ottawa, Ontario KIA OG 1 
311 - 6th Ave. S.W., Cah!arv, Alberta T2P 3H2 
640 - 5th Ave. S.W., Calgarv, AB T2P 3G4 
Edmonton, Alberta T6G 2G7 
P.O. Box 650, Scarboroueh, Ontario MIK 5E3 
245, 4299 Canada Way, Burnaby, B.C. V5G IH9 
1333 W. Geornia St. Vancouver, B.C. V6E 3K9 
#301, 205 - 9th Ave. S.E., Calg, AB T2P OR3 
P.O. Box 800, Calgarv, AB T2P 217 
361 Southgate Drive, GuelQh, Ont. NIG 3M5 
909 - l lth Avenue S.W., Call?arv, AB T2R ILS 
50 Keil Drive North, Chatham, Ontario N7M 5MI 
Postal Bag #16, Fort Saskatchewan, AB T8L 2P4 
Box 398, Edmonton, AB T5J 2N9 
47 Woodridge Close S.W., Calgarv, AB T2W 5M2 
Edmonton, Alberta T6G 2G7 
Box 103, Site 11, RR 5, Edm, AB T6P 4B7 
Box 3198, Sherwood Park, Alberta T8A 2A6 
909 - l lth Avenue S.W., Calgarv, AB T2R ILS 
640 - 5th Ave. S.W., Calgarv, AB T2P 3G4 
St. John's, Newfoundland A lB 3X5 
299 Universitv Avenue, Waterloo, Ontario N2L 3GI 
7450-18 Street, Edmonton, AB T6P INS 
311, 6th Avenue S. W., Cale, AB T2P 3H2 
710, 300 - 5th Ave. S.W., Calearv, AB T2P 3L4 
391 Burnhamthome Rd. East, Oakville, Ont. L6J 6C9 
568 Booth Street, Ottawa, Ontario KIA OG 1 
P.O. Box 2535, Stn. M, Calearv, AB T2P 2N6 
l 4th FI, 580 Booth Street, Ottawa. Ont. KIA OE4 
Box 800, Calgarv, AB TlY lPS 
2100, 350 - 7th Ave. S.W., Calearv, AB T2P 3N9 
2235 Shenoard Ave. E, Suite 1100, Willowdale, Ont. M2J 515 
Edmonton, Alberta T6G 206 
1301 - 16th Ave. N.W., Calgarv, AB T2M OL4 
#606 Chem-Min. Bldg, Edmonton, AB T6G 206 
2900, 240 Fourth Ave. S.W., Calg, AB T2P 4L7 
311 - Sixth Ave. S. W., Calgarv, AB T2P 3H2 
200 Kark Clark Rd., Edmonton, AB T6N 1E2 
608 - 21 Ave., Box 201 Nisku, Alberta TOC 2GO 

TEL. FAX ..... 
(403) 262-7885 (403) 294-0755 
(613) 995-4088 (613) 996-9673 -
(403) 299-2774 (403) 292-5876 
(403) 297-8320 (403) 297-4117 
(403) 492-1906 (403) 492-0249 
(416) 495-5404 (416) 495-5871 
(604) 660-5960 (604) 660-5997 
(604) 691-5662 (604) 691-5887 
(403) 221-9388 (403) 233-8758 
(403) 260-7617 (403) 260-7298 
(519) 836-6050 (519) 836-2493 
(403) 245-7445 (403) 245-7405 
(403) 436-4686 403) 436-4655 
( 403) 998-8056 (403) 998-6786 
(403) 420-8187 (403) 420-8442 
(403) 234-4975 (403) 234-4949 
(403) 492-5117 (403) 492-0249 
(403) 470-0083 (403) 987-2418 
(403) 449-5930 (403) 449-5901 
(403) 245-7538 (403) 245-7698 
(403) 297-8148 (403) 297-4117 
(403) 737-8371 (403) 737-4706 
(519) 885-1211 (519) 888-6197 
(403) 440-2131 (403) 440-1167 
(403) 299-2769 (403) 292-5503 
(403) 288-6492 (403) 264-7782 
(905) 257-9881 (905) 257-9886 
(613) 992-1703 (613) 992-8735 
(403) 290-7822 (403) 290-6773 
(613) 943-2208 613) 992-8874 
(403) 260-7137 (403) 260-4540 
403) 267-1132 (403) 266-3123 
(416) 496-7150 (403) 496-7148 
(403) 432-7527 (403) 492-3409 
(403) 284-8275 (403) 284-7178 
(403) 492-0983 
(403) 691-7809 (403) 691-7804 
(403) 299-2794 (403) 292-5876 
(403) 450-3300 (403) 450-3700 
(403) 955-2401 (403) 955-3466 
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Name COMPANY 
Snelgrove, Daphne Transportation Safety Board 
~11cer, Marc W.T. Magi Engineering Ltd. 
Stalker, Glen Northwestern Utilities Ltd., lOth Floor 

Sraples, Larry Russell Technologies Inc. 
Szklarz, Karol E. Shell Canada Limited 
Teitsma, Albert Pioetronix Ltd. 
Tomin, Mark REL TEC Advisory Services Inc. 
Tvson, Bill CANMET/Metals Technology Laboratories 
Vergette, Bob Trans Mountain Pipe Line Co. Ltd. 
Walker, Anton Paradex 
~ridge,Jim 
Walling, John Beta Corp. 
Wang, Jason University of Alberta 
Williams, Peter Carleton University 
Wilmott, Martyn Novacor Res. & Technology Corp. 
Wolf, G. Joseph US Dept. of Transport/Pioeline Safetv 
Y ee, Richard Fleet Technology Limited 
YILDIRlM, Erdal Canadian Occidental Petroleum 
Zelensky, Michael BOV AR-CONCORD Environmental 
Zheng, Wenyue CANMET/Metals Technology Laboratories 
Zimmerman, Tom C-FER 

-

PIPELINE LIFECYCLE 
Banff, Alberta 

June 9 & 10, 1994 

ADDRESS / ... · ... · :-/ . 

200 Promenade du Portage, 4th FI., Hull, Ouebec KJA 1K8 
55 Deermeade Rd. S.E., Calgary, AB T2J 5Z4 
10035 - 105 St., Edmonton, AB T5J 2V6 
4907 - 75 Avenue, Edmonton, AB T6B 2S3 
P.O. Box 2506, Calgary, AB T2P 3S6 
50A Caldari Rd., Concord, Ontario L4K 4N8 
59 Woodhaven Manor S. W., Calgary, AB T2W 5P6 
568 Booth Street, Ottawa, Ontario KIA OG 1 
900, 1333 West Broadway, Vancouver, BC V6H 4C2 
1407 St. Andrew's Pl. N.W., Calgary, AB T2N 3Y4 
5823 - 20 St. S.W., Calg, AB T3E 1R7 
9, 1715 - 27 Ave. N.E., Calgary, AB T2E 7El 
Edmonton, Alberta T6G 2E6 
Rm. B349, Loeb Bldg., Ottawa, Ont. KlS 586 
2928 - 16 Ave. N.E., Calgary, AB T2E 7K7 
400 Seventh St. S. W., Washington, D.C. 20590 
311 Le22et Drive, Kanata, Ontario KJV OA2 
2500, 635 - 8th Ave. S.W., Calg. AB T2P 3Zl 
#1190, 555-4th Ave. S.W., Calg, AB T2P 3E7 
568 Booth Street, Ottawa, Ontario KJA OG 1 
200 Kark Clark Rd., Edmonton, AB T6N IE2 

.TEL< ... \.: FAX .... ,, 
(819) 953-5928 (819) 953-7876 
(403) 271-6204 - (403) 271-6204 
(403) 420-7527 (403) 420-5649 
(403) 469-4461 (403) 462-9378 
(403) 284-6550 (403) 284-6662 
(905) 738-7559 (905) 738-7561 
(403) 251-1160 (403) 251-1157 
(613) 992-9573 (613) 992-8735 
(604) 739-5249 (604) 739-5003 
(403) 282-5328 (403) 282-5328 
(403) 243-0319 
(403) 291-0362 (403) 250-9212 
(403) 488-3257 (403) 492-3409 
(613) 788-2564 (613) 788-4301 
(403) 250-4714 (403) 250-0621 
(202) 366-4560 (202) 366-4566 
(613) 592-2830 (613) 592-4950 
(403) 234-6073 (403) 263-8673 
(403) 750-9334 (403) 264-2140 
(613) 992-7904 (613) 992-8735 
(403) 450-3300 (403) 450-3700 
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INTERNAL PROTECTION OF HIGH WATER CUT PIPELINES 

INTRODUCTION 

Internai corrosion of high water eut e.mulsion gathering pipelines ls an increaslng 
concem. Within the province of Alberta there are ln excess of 700 pipeline failures J:>er 
year. Emulsion gathering pipelines account for 33% of these failures (second highest 
after water pipelines at 42%) with over 60% of these failures due to intemal corrosion. 

RESEARCHSTUOYSCOPE 

1. ldentify and report on success of current technology/remediation. 

2. Development and proving of a predictive model for relating corrosion rate to 
service conditions such as water eut, water chemistry, oil chemistry, flow regime, 
wetability etc. 

3. Evaluation of the effectiveness of alternative methods for remediation of internai 
corrosion on emulsion gathering pipelines. 

4. Evaluation of the effectiveness of alternative technologies for corrosion 
monitoring in emulsion gathering pipelines. 

DISCUSSION 

Notes from Producers Materials/Corrosion Issues Group brainstonning session on this 
topic attached. 

OCT 28 ' 93 09:27 403 290 2054 PAGE.005 



ENGINEERING CRITICAL ASSESSMENT OF CORRODED PIPE 

INTRODUCTION 

Engineering Critical Assessment (ECA} is recognized as integral to risk-based 
assessment and risk-based management of operating pipelines. ECA of a corroded 
pipeline requires information from various sources, incJuding inspection (defeet sizing), 
material properties (strength, fracture resistanœ etc.) and operating conditions 
(environment, loading etc.). This infonnation is used to assess current damage, 
resistanœ to failure and to estimate lifetime through an understanding of failure modes 
and mechanical/fracture behaviour of the pipeline. 

The desired goal of this research would be to provide operating personnel with 
simplified, not overly conservative assessment methods and aiteria that allow cost 
effective decisions on whether to leave in operation, repair or replace intemally or 
extemally corroded pipelines. 

RESEARCH STUDY SCOPE 

1. A review of existing technology with respect to inspection and ECA methodology 
of pipelines. 

2. The study would be limited to inspection of and damage resulting from weight 
loss corrosion. Cracking damage initiatîng from weight loss corrosion should be 
considered. 

3. The pipeline sizes of interest are NPS 2 to NPS 16 which are typical for 
producing companies. 

4. Since an accurate sîzing of damage is important for any ECA, the capabilities of 
existing Inspection tools need to be validated. 

5. The effect of internai vs extemal damage, sweet vs sour environments and small 
vs large diameter lines on ECA methodology needs to be determined. 

6. Proposed ECA methodologies (eg. estimations, formulae) should be validated 
through laboratory and field testing and experience. For example, a portion of a 
line or materials from the line may be inspected and taken to failure under 
simulated operating conditions. 

DISCUSSION 

Notes from Produœrs Materials/Corrosion Issues Group brainstorming session on this 
topic attaehed. 
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CORROSION LINDER DISBONDED COATINGS 

INTRODUCTION 

Extemal corrosion under disbonded coatings has been identified as a cause of several 
signîficant failures in pipelines. This problem has not resulted in a large number of 
failures but ls becomlng a growing concem as producing fields age. 

RESEARCH STUDY SCOPE 

1. Detection of disbonded coatings. Evaluation of effectiveness of current 
technology. ldentify areas for improvement 

2. Identification of the mechanism of corrosion under disbonded coatings. 

3. Prevention of corrosion under disbonded coatings. Identification I development I 
evaluation of alternative technologies for preventing corrosion under disbonded 
coatings. 

DISCUSSION 

Notes from Producers Materials/Corrosion Issues Group brainstorming session on this 
topic attached. 
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