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It isan honor to gopear before thisimportant, leading-edge organization and a plessure
to be in thisindescribably wonderful country. | think it is every American’s dream to
cometo Audrdia, and now | can say thet | have doneit. | can only hope thisvigtisnot

my lag.

Although thetitle of my remarks focuses on “research”, | would like a the outset to
change that reference to "technology development.” | do this here, and am doing it
conggtently in my dealings with PRCI members and the industry at large, because the
word “research” is, for many pipdine industry executives, reflective of expensve, time
conauming endeavors with indigtinct outcomes. This perception | believe has led to the
now entrenched view of research as a cost and not an investment. | will say more about
this later.

| would like to talk alittle about change and briefly note how the chalenges and
opportunities facing the industry will affect, and be influenced by, technology
devdopment. It istechnology, after dl, thet will provide the foundation for the
continuing viability of the pipe now in the ground and the pipe and related fadilities that
will have to be constructed to meet growing and changing demand. | pause hereto
note that any discusson of change — in the pipdine industry or anywhere dseiin the
globa community — will necessarily be influenced by the enormity of the horror the
world suffered on September 11, and the thousands of responses we make — large and
smdl — to minimize the likdlihood thet it will ever happen again. Certainly, one of the
responsssin the pipeine industry will be a heightened awareness of, and commitment
to, strengthened facility, system, and human security.

Asisthe casewith dl “mature’ indudtries, the energy indudtry isin the midst of sea
changesin how it does business and how it positions itsdf for afuture very different
from its past. The economic redities of need and opportunity have led to an ongoing
“gshaking out” in the indudtry, including the pipdine sector.

On the business Sde, the pipeline asst is under congtant pressure to continue to be
the cash cow for the stimulation of new goportunities for energy, both within the
traditiond roles of service and capacity provider, and outside those roles in pursuit
of new returns from the assat such as use of rights of way for laying fiber optic
cable Thereisarobust market in pipdine assets as companies seek the meansto
provide service to new and shifting markets and thereby enhance asset productivity
and shareholder value. This need for capacity, coupled with a near-term (at least)
grain on supply, brings focus on the pipdine infragructure — the existing pipe in the
ground and the pipe that will have to be laid to relieve bottle-necks, replace aging
pipe, and bring new gas supply to market.

On the operating Sde, the industry must congtantly find ways to extend the life of
the infrastructure and thereby sustain and enhanceitsvalue. The ability of the
indugtry to make the case to the public and the regulaor that pipdines, if properly
maintained, have a subgtantialy unlimited life will be a critical success factor for
the economic viahility of pipdines.



And, on the legidative and regulatory sde, the indudtry is facing unprecedented
interest in pipelines under the glare of legidative, regulatory, and public concern as
to its commitment to safety. This concern in many countriesis driving impending
legidation and subsequent regulation thet will require the industry to raise the bar
on integrity managemen.

Asisincreasingly dear, these chdlenges, and the redlities from which they spring, are
tightly interwoven such thet to pursue one to the exclusion of the othersis neither
doable nor desirable. Consequently, if these chdlenges are to trandate into
opportunities and opportunities into success, the industry must look for waysto
leverage what it is currently doing, and must do in the future, into a consolidated whole
that produces not only sustaingble vaue but a new, more favorable, condderation by
those who increasingly see themsdlves as having a stake in the indudtry.

This background greatly influences the directionfor future technology development in
the pipdine indudry. The direction of pipeline technology deve opment, particularly
with respect to system integrity and reliability will, as suggested above, be determined
largely by theinterplay of two key consderaions

Frg, responding to, and managing, the increasing scrutiny from the public and
governments who are demanding a greeter, more informed role in the management
of pipdinerisks and,

Second, assuring the mogt efficient, credible, cost-effective, and productive means
to identify, prioritize, and fund technology needs and opportunities for enhanced
pipdineintegrity and reigbility.

| would like to discuss each of these in more detall and then put them in the context of a
technology development model that works on anationd, regiond, and globd scae.

The Role and Impact of Government and the Public

Itisas certain astherip a Cheviot Beach, that accidents drive both the public’s view of
the pipdine industry and a government’ s regulatory oversight. In my tenure as head of
the U.S. pipeline safety program | experienced thisredlity first hand. From ahazardous
liquid rupture and fatd fire in 1986, through the dramatic, though fortunately non-fatal,
explogonin Edison, New Jersey in 1994 the dowly evolving interest in pipeline sifety
has cameinsgently to ahead. By the time the refined products pipdine blew in
Bdlingham, Washington in 1999, and the high-pressure naturd gas transmission line
ruptured killing 12 near Carlsbad, New Mexico in August 2000, legidators, regulators,
and the public had dready begun to change the pipdine safety debate.

Asthe pipdine industry and regulators have struggled to find a consensus on just whet
is needed to both assure the integrity and reliability of these economic lifelines and the
public’s confidence in their operation, increasingly the focus is turning to technology
for solutions and opportunities. This focus, while certainly timely, is not new; what is
new, isthe sense of urgency in the development of both better understanding and



control of the risks posed by pipeines and the means and the message for conveying
those risks and what the indugtry is doing to address them.

Anincreasngly important eement in the government relationship with the indudry is
the role of government funding for technology development. The United States
government isredly just beginning to play arolein itsindugtry’ s technology
development, something that is much more prevaent esawhere in the world. Whether
this government involvement is atraditiona role or is seen asradicaly new, and despite
its potentiad vaue to the ultimate god of safer, more efficient and rdiable pipdines, |
believe it does present a chdlenge for the pipdine industry and the future of technology
development. The chdlenge isthe ability of the indusiry to obtain, and be aggressve in
playing, akey rolein the development and execution of the technology development
agenda. For example, for the first time in the U.S,, a technology agenda not wholly of
the industry’ s making will attempt to determine what is needed to assure the integrity
and rdiability of an increasingly dynamic infrastructure. 1n 2001, the U.S. Department
of Trangportation (DOT) and the U.S. Department of Energy (DOE) are spending nearly
$5.0MM for improvementsin pipdine integrity and rdligbility, and DOT’ s pipdine
technology budget may more than double in 2002. For its part, DOE islikely to redize
aggnificant increaseinits overdl budget for infrastructure-rel ated technol ogy
development in 2002.

With these government funds would come a commitment to include other agencies and
stakehol ders among those setting and overseeing the technology deve opment agenda
Increased government funding means that its portion of the overdl technology agenda
will have the potentia to predominate. Conseguently, the indusiry must gain akey role
in any government-industry cooperative technology development agendanot just in
helping to determine what work shoud be undertaken, but, more importantly,
determining whether the actud technology deliverables can be gpplied to pipdinesin an
effective — induding cog-effective — way. This strongly suggests that a substantia
portion of technology development conducted under a cooperative government-industry
agenda be managed by theindustry. However, aswith al aspects of the pipdine
industry today, its ability to gain this role to the fullest extent necessary to fully
represent and advance itsinterests, will depend largdy on its image in the eyes of
citizens and those who represent them.

Translating Needs and Opportunitiesinto Solutions

In congdering the worldwide pipdine infrastructure, it is agpparent that there is among
many smilaities, one sgnificant difference between the pipdine sysemsin the United
States, and to alesser extent, Canada, - and those of Europe, AsSa, and Augtrdia;
namely, the age of the pipein the ground. With more than 50% of U.S. pipdines more
than 50 years old the issue of the integrity of these linesisamagor regulatory and
economic driver. Asimportant new supplies come on line to meet demand, the existing
infrastructure will need to be as reliable as the systems that will have to be built if the
pipdine grid isto provide the energy to meet the expected dramatic increase in demand
over the next 20 years. However, this need to continue to build new infrastructure upon
exiging pipe, iscommon to dl regions of the world, and it isthis fact thet enablesa
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truly world view of technology development — the why, the what, and, perhaps most
importantly, the how.

In the redlm of pipdine technology development, the U.S. is dso different from most of
the rest of the world, particularly Audtrdia, in that technology devebpment has
traditiondly followed pipeline operations rather than leading them. Fortunatdly, for
many countries in the world, the vast U.S. technology resource has provided the
foundation on which to build their systems. | know that Audtrdia particularly has
benefited from technologies developed in the U.S,, particularly those developed by
PRCI. But, the essentid question is“What isthe future of pipeline technology
development”; and the question and its answers are essentia regardless of whether one
attempts to answer it nationdly, regiondly, or globdly. Accordingly, | invite you to

use whatever lens you choose to view the baance of my remarks today, which, as| just
suggested, will look at the Why, the What, and the How. | will dso look at the “How
Much”, and itsinherent component, “From What Sources.”

Why

As| suggested previoudy, technology development can no longer exig, if it ever redly
did, gpart from the business drivers facing today’ s pipeline companies. Whether ina
country withawell-established pipdine industry, or one with an indugtry just emerging,
the technology thet is seen as necessary and worthy of expenditures is the technology
that enables the pipeline asst to fulfill its essentid function. In countries where the
pipdine as is the cash cow for alarger energy enterprise, its essentid functionisto
provide capacity and ddiverability to further market penetration and predominance.
These countries are characterized by deregulation and the separation of the merchant
and trangportation functions. In countries just developing a pipdine infrastructure the
essentid driver is broader economic and socid development so thereistypicaly grester
government control and direction.

However, regardless of the motivations underlying the operation of the asset, there are
certain universd drivers to which technology can, and should, respond. | seethe
following as particularly critical:

The growing need for system flexibility to address changing demand profiles and
markets. Increasingly pipelines will be seen as trangporters of the full range of
energy products, with the distinction between natura gas transport and oil and
petroleum product trangport lgpsing into memory. In naturd gas, the changing
demand profileis increasingly reflecting the huge increase in natura gasfor
electricity generation.

Strategic interconnects to enable new supply to come on line to meet growing
demand and to relieve and avoid bottlenecks. In countrieslike the U.S. and
Audrdia, and regionslike Europe, acriticd god isto redize the full benefits of the
exiging grid, induding its ability to fadilitate and address the ongoing need for
adequate and new supplies. Thiswill require a near-congtant ingtdlation of more
finite connections both within the existing grid and between the old grid and the
new supply chains.
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Speeding up operations to keep pace with faster transactions. The dichotomy
between the gpeed of transactions and the speed of operations, dways present, is
now increasingly important. Whether the merchant and transportation functions
have been separated or nat, the nead for rdiability and ddiverability will only grow
in order to meet the demands of the marketplace. Asisclear inthe U.S,, and |
suspect isin play everywhere, the old notion of a predictable “ congtruction and
repair season”, when demand flows dissipate, is rapidly becoming athing of the past
as heating seasons and cooling seasons and trandtiond seasons merge into one
“energy season”. This codescence of the speed of operations and the speed of
transactions drives the need for fadter, better, chegper pipeine ingpection and repair
to avoid loss of sarvice.

Developing better pipeline design and construction practices to enable faster
permitting of new facilities. If strategic interconnects and new congruction are
critical drivers of technology development, then assuring thet they actudly are put

in place suggests that the meansto do so continudly evolve. In many casesthe
technology advancesin this areafollow, and build off of, technologies advancing
esawherein the fidds of computing, eectronics, and robotics. Design and
congruction form a critica technica syngpse with the non-technicd, but essentid,
driver of public acceptance of pipdine facilities. This acoeptance can only be
achieved if the public is confident in the sefety of the pipeling s operation and it
understanding of how and why pipelines operate.

Building or increasing public confidencein the pipeline infragtructure is
fundamentd to the success of every pipdine endeavor, and technology isaunique
meansto help establishit. Among al aspects of pipdine operation, technology is
the one that is substantiadly free of bias, is forward-focused, and its goplication and
impacts cgpable of assessment. These three attributes are essential to the building
blocks of public confidence; namely, knowledge, credibility, and understanding.
Amazingly, these same three components are essantia to technology devel opment
and deployment.

What

By the “what of technology development” | mean not only the work the needs to be
done, but the context in which it takes place; the key opportunities for its goplication,
and where the payoff is of particular sgnificance. Overdl, the context isintegrity and
religbility. By integrity, | mean something different than safety. From my initia
understanding of pipelines, obtained while in a government regulatory program, |
learned that regulatory complianceis asurrogate for safety, and as such, isfairly setic
and too far removed from something as dynamic asrisk. On the other hand, the
integrity of an operating pipdine system isthe sum totd of risk and the meansto
understand, assess, and manage it. An integrity focus drives the cregtion of risk
solutions, and engbles the prioritization of how and when those solutions come on line.
In other words, an integrity focusis essentia to the successful development and
deployment of risk assessment and risk management, endeavors thet require the
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goplication of tools thet are technicaly judtified, feesible, and cgpable of cogt-effective
goplication on a pipdine.

Asfor the work that needs to be done, the agendas of the pipdine industry’s leading
technology devel opment organizations are remarkably smilar, largely because they are
al heavily weighted toward system integrity. In addition, they al more or less utilize
the same three-phase paradigm for dl or the vast mgority of the work they do; namdly,
find the problem, assess and understand the problem, and prevent or control the
problem. Under this paradigm, the following are the key areas for the near and mid-
term:

Materials: focused on lighter, stronger steds with higher design factors yielding
greater defect and damage resistance, and enabling higher pressure design and richer
gas compositions; and the means to join and repair exiging and new steds more
cogt-effectively, induding while the pipe remainsin service.

Damage prevention: focusad on predicting, preventing, and limiting the damage
caused by externd activities around the pipe. This problem, which is rampant in the
United States, despite broad based effortsin recent years, will be a problem for
pipdine-developing nations as the public and industries who are the intended
beneficiaries of pipeline expanson will comein increasingly doser proximity to
those pipdines. Key effortsin thisareaare looking a both in the ditch techniques
using ultrasound and acoudtics, and off the pipe techniques induding satdlite
monitoring for encroachment and ground movement.

Corrosion prevention and control: focused on better, more damege resistant
codings, both interna and externd; improved cathodic protection design; and a
growing attention to interna corrosion and the meansto addressiit.

Improved inspection techniques: focused on multiple-capahility in-line ingpection to
locate, characterize, and size dl defects and damage; and tools for above-ground
detection and assessment.

Improved pipeline design: focused on validating reliability-based design
methodologies such as limit-sates design that take advantage of new, more
powerful and diverse computing capabilities.

How Much

Before concdluding with the “How” of technology devel opment, | would like to look
briefly at the future of technology development funding — the “How Much.” In the
U.S, and | suspect dsewhere, thisissueis redly two issues — the gppropriate funding
level and the sources of the funding. Organizations like PRCI have learned the painful
lesson that the new generation of pipeline CEOs, with their marketing and business
development backgrounds and biases, will not hear of an overd| funding target as
framing the technology development undertaking. While |l generdly do not advocate
conducting technology development in pursuit of afixed funding target, even a cursory
examination of past funding and the essentid work it produced suggests thet afunding
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levd inthe U.S. in the range of $12-18MM annudly will be necessary to sudtain the
outstanding integrity and reliability record of the industry regarding the pipein the
ground, while congtantly improving the means and techniques for laying the new pipe
that will be necessary to optimize the vaue of emerging supplies and new markets.

Increasingly, because technology development is seen as acodt rether than an
investment, it must compete with al other cost eements on the balance sheet. While
this hasled in the near-term to uncertainty in the levels of funding, | believe thet
rationdizing technology cogt is not inherently abad thing as it assures that technology,
like dl other expenditures, must respond to the rlevant business driversfacing a
company and theindudtry thet | highlighted previoudy. However, when one examines
opportunity, need, ad codt it is gpparent that individua companies are not likely to

meake the requisite commitment to technology due to the impact of the business drivers
they face. This strongly suggests that only through aleveraging mechanism — where the
whole far exceeds its component parts— will the essentid technology developments be
achieved and their benefits of focused solutions and time to application maximized.

Certainly, it would benefit the industry and the public interest if the indusiry hed
incentivesto aggressively pursue an essentid and expangive technology agenda. These
could teke the form of arate of return acknowledging cost-effective pipeine operaions,
or less prescriptive operating oversight. Both of these would emanate in government
policy and regulation, and as such are enmeshed in the broader politica agenda of a
nation. Consequently, while industry should, and will, congtantly endeavor to influence
the political agendait is not redistic to assume that a technology agenda and the funds
to achieve it can be built upon o speculative a foundetion. That being the case, how
should essentid technology development for the pipeline industry be pursued?

How

| believe strongly that the answer is oneword — collaboratively. And, in that word, and
the opportunity it envisons, lie the future of theindustry. | hold this belief because |
have seen the benefits of collaborative technology development, and | believe the modd
of collaborative technology deve opment enables optimized solutions thet will assure
theintegrity and rdiability of the pipein the ground and foster development of the
fadilities that will have to be built to bring new supplies to new and changing markets.

The modd of collaborative technology development has been a successin the United
States, Europe, Asia, and herein Audrdia. Whether the collaboration is only among a
singleindustry — PRCI’ s operating pipeline company membership, a combination of
closdy rdaed indudries— the linkage of operating pipeline companies and the Sed

and pipe manufacturers that supply them in the European Pipeline Research Group
(EPRG), or the broader membership of the APIA comprised of pipeline companies,
stedd manufacturers, vendors, and service providers, the modd works. And, the model
works across regiond, naiond, and international boundaries. Our challenge, the
APIA’s, EPRG's, and PRCI’sisto continue to expand and diversify the collaboration.

So, what are the key features of the collaborative modd? | believe the following are the
mogt criticd:
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Members voluntary contributions of resources — money, in-kind services and
fedilities, and expertise.

The leveraging of the available resources among al membersto produce awhole
grester than the sum of its parts, recognizing that any given project will have a
smdl-to-moderate payoff to most of the members and alarge payoff to relatively
few members .

A consensus gpproach where every interest is heard, debated, and considered, and
the rule of the mgority sets the palicies and makesthe decisons.

An asodidion of interests and a diversity of perspectives as broad as possible while
maintaining focus and relevance to the work to be done.

An efficient and timely return on the investment where the technology developed is
available firg to the member company.

The collaborative models currently in practice produce severd key and indispensable
bendfits. For example, the following benefits ddlivered by the PRCI program to its
member companies are in addition to the podtive berefit-to-cogt ratios achieved by our
members.

Setting the technology agenda and the prioritization for its achievement.

Providing technica foundation for the voluntary industry standards that will
underpin the growing reliance on integrity management as both an operating focus
and aregulatory mandete.

Focusing and leveraging available resources on the most pressing integrity and
reliability needs the indudtry identifies. Key to the redization of this benefit isthe
dimination of duplication and overlapsin the work that is undertaken.

Gaining firg access to the technologies developed by the collaboration.

Increasing the knowledge base of the industry, companies, and individuas.

Providing aforum and resource base and expertise for attacking fas-emerging
problems.

Providing a credible basis for improving the image of the industry by demondtreting
pro-adivity.

One of the mogt exciting, emerging versons of the modd is the cooperation anong
collaboretive technology development organizations, simulated by the vaue and power
of globdization. It isthis verson of the modd that is enabling the growing rlaionship
between APIA, EPRG, and PRCI. Thisrdationship is building toward forma
recognition and sructure, having first been tested through the bilatera rdaionships of
EPRG and PRCI expressed in our 26 years of biennid joint technical meetings, and
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APIA and PRCI expressed through our exchange of experts for specific technology
inquiries

| am very excited that our three organizations are twuilding aformd, interactive, and
credible tripartite relationship thet will enable informetion sharing, joint planning, and,
where gppropriate, co-funding. Asto the latter, we will be joining with APIA to fund a
project for 2002 to be conducted by the Edison Welding Ingtitute on the factors
assoaiated with hydrogen cracking in in-servicewelds.  Beginning with the successful
EPRG-PRCI Joint Technica Meeting in May of this year, where Max Kimber made a
wonderful presentation, APIA ishow participaing in the Joint Meetings. | am pleased
to note that the APIA will be hosting the Joint Meeting in 2007. The next mesting isin
Berlinin 2003 and my EPRG counterpart, Dr. Gerhard Knauf, and | invite APIA to
broaden its participation in that meeting. And, in order to formdize this new three-way
relationship, | an meeting during my vist this week with Brian Rochford to work out
the detalls of a Memorandum of Understanding that would set out terms of how the
relationship would operate.

In conclusion, the pipeline indudry isin the midst of great change and rgpidly evolving
challenges and opportunities. Technology must be at the heart of the industry’ s efforts
to harness, manage, and derive benefit from these opportunities. In the reelm of system
integrity and rdliability, the changes we are experiencing and the drivers they create for
pipdine companies strongly suggest thet it is not feasible from afunding or knowledge
standpoint for individua companies to confront the operating issues they face on aone-
ononebasds Rather, by pooling funding and expertise and sharing arange of
perspectives on needs and solutions, collaboration offers the grestest opportunity for
success and the widest benefits. | am honored to be apart of the technology endeavor,
and excited at the progpects of joining forces with an organization of the stature and
influence of the Audtrdia Pipeline Industry Association.

Thank you very much.



