HALIONAL ENERGY BOARD

BETATEMENT OF FOSTITION
Regarding
SELECTION OF PIPE
for the
WHITEHORSE, YUKON TO CAROLINE, ALBERTA SEGMENT
of the

FOOTHELLS PIPELINE BYSTEM



Background

Foothills (Yukon) Limited and itz associated
companies applied to the Hational Energy Board to construct
a 48-inch, 0.54-inch wall thickness, 1260 psi pipeline from
the Alaska - Yukon border generally along the Alaska Highway
through Whitehorse, Yukon, to Caroline, Alberta, where ths
pineline would bifurcate into two smaller diameter lines
careving gas to the lower 48 states at Hingsgate, B.C., znd
Monchy, Saskatbchewan.

The Board approved the Foothills scheme with some
modifications, including provision for the future connection
of Mackenzie Delta gas reserves wvia a lateral line generally
alang the Dempster Highway.

During subsegquent negotiations between Canada and
the United States, it was agreed that a technical study
group would be established to examine pipeline sizes and
operating pressures in addition to those proposed by the
Foothills group, with particular attention being given to
that portion of the pipeline system between Whitehorse,
where the gas from the Dempster lateral would enter the
system, and Caroline.

Faragraph 1@ of the Canada - 0.3. Agreement daked

20 Septenber 1977 states:

13, Teghnical Studvy Group on Pipe

[a) The Governments will establish a technical
study group for the purpose of testing and evaluating
S54-inch 1120 pounds per square inch (psi), 48-inch 1260
p3i, and 48-inch 1680 psi pipe or any other combination
of pressure and diameter which would achieve safety,
reliability and economic efficiency for operation



of the Pipeline. It ie understood that the decision
relating to pipeline specifications remains the
responsibility of the appropriate regulatory
authorities.

(b} 1t is agreed that the efficlent pipe for the
volumes contemplated* {including reasonable provision
for expansion), subject to appropriate regulatory
apthorlization, will be installed from the polint of
interconnection of the Pipeline with the Dempster Line
near Whitehorse to the poiat near Carocline, Albercta,
where the Pipeline bifurcates into a western and an
eastern leg.

Two mectbings of the Technical Study Group have
been held, the first in Ottawa on 4 Octeber 1977 and the
second in Washington on 13 December 1%77. At the second
meating there was full representation of the Alcan -
Foothille group of companies, which presented technical and
economic information in support of the companies' choice of
low pressure pipe (either 48-inch 126C¢ psi or 54-inch 1120
psi) owver that suggested by U.S5. officials, i.e. aB-inch
1680 psi pipe.

At the conclusion of the second meeting, 0.5,
government officials expressed a lack of confidence in
certain of the cost estimates presented by Foothills and
suggested that an independent study be sponsored by the two
governments. A&After copnsultation with Ministers, Canadian
officials declined to participate in the sponsorship of a
jolnt study, but indicated that some additional time would
be allowed to permit U.5. offigials to study the makbtter

further. In wview of the need for an early decisien

expressed by Foethills, it was reguested that a response be
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of the Agreement.
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ropeived from the United States by B February 1978 to allow
a decision on the pipe specifications to be made by mid

February.

United States Hesponse

B response was received from the United States on
12 February and has been studied by the Mational Energy
Board. Attached as Appendix I is a brief descripticn of the
technical considerations relating to safety and reliability
which were under econsideration and the conclusionc of the
Board in relation thereto.

A suggestion was made by United 5States officials
at the December meeting that in econsidering the warious
options for pipe in the lower pressure range, an examinatian
should be made of the possibility of using 56-inch L1080 psi
pipe as an alternate to 54-inch 1120 psi pipe, on the
grounds that there was more world experience in
manufacturing and installing 56-inch diameter pipe than in
Rd—inch diameter pipe. While, at the time of the Canada -
United States negotiations, 54-inch diameter pipe had been
shown as the appropriate larger diameter pipe for
consideration, Foothills agreed that it would have been just
as logical to have selected 56-inch diameter pipe in

relatiosn to the 3.6 Bef per day antiecipated throughput.



The United Staktes response includes consideratbtlon of the use
of Fe-inch diameter pipe as one alternative and this has
been taken into account in the Board's analysis.

The response of the United States included an
gconomic comparison of the use of four different pilpe
configurations between Whitehorse and Careline under wvarious
throughput assumpticons. The cases considered were the use
af 48-inch 1260 psi pipe, looped as necessary; 4B-inch 1680
ESi pipe; 5d-inch 1120 psi pipe; and S6-inch 10B0 psi pipe;
cach with three different assumptions of rates of build-up
in gas flows L[rom Prudhoc Bay and the Mackenzie Delta.
Further assumptions were made with respect to the value of
fuel gas ranging from $1.00 to $2.62 per million Btu's
expressed in 1975 dollars.

The general conclusions of the United Stcates
analysis were that at high flow wvolumes (3.6 to 4.5 Bef per
day) and an assumption of high fuel prices, the 4B-inch 1680
psi system is superior in teems of cost of sexrvice, with the
Se—-inch 10BD p=i system nearly as good, and the Sd4=inch 1120
psi systenm somewhat more costly. The 4B-inch 1260 psi
system would not be considered under these conditians. The
analysis concluded that if there were an extended delay in
attaching flows of gas from the Mackenzie Delta, then the

economic choice would be a 48-inch 1260 psi svystem.



wWhile the Board might not agree with some of the
assumptions used in the United 5States analysis, it does not

disagree with the general conclusions reached.

Kational Energy Board Conclusions

Gafety and reliability of a pipeline are matters
of primary ceoncern to the Board. There has been a good
record in the Canadian pipeline industey in this ragard and
there has been steady improvement in standards related to
gquality of steel, manufacturing procedures, pipe welding and
other construction procedures.

The Board beliewves that moving from the general
operating pressure range of 1000 psi, which is the present
practice in Morth America, Lo that proposed for the 4B-inch
1680 psi system, represents a large step into new
technology. The Board would reguire thorough testing of the
4f8-ineh, 0.72-inch wall thickness pipe, including the uss of
crack arrestors For the prevention of propagation of ductile
fractures, before approving that design. Foothills has
estimated that there could be a delay of up to two years in
completion of the pipeline in order to carry out such
testing before ordering pipe. This would nelther be in the

interesks of the United Stares nor of Canada.



_E-

On the other hand; the Board iz prepared to
apprave the use of 0.54-inch wall thickness pipe af the
specifications proposed by Foothills in é8-inch, 54-inch or
S6—inch diameters, subject only to confirmatory burst
testing prior to commencemsnt of construction. This means
that, from a Jdesign point of view, there would be no delay
in ordering pipe, and that planning for all other aspects of
the pipeline system could proceed in a more otrderly way.

An important feature, also, in the selection of
D.34-1iach wall thiekness pipe, is the fact that two Canadian
pipe mills could suwupply pipe of the gualicy reguired and in
diameters up to 56 inches. In the case of the heavier wall
pipe only one Canadian mill has the manufacturing
capability, thus reduecing reliability and possibly affecting
Cenadian conktent. Furtheemore, there appears to be only one
United States company capable of making the high pressure
pipe.

Ingofar as the availability of component parkts of
the pipeline system or the availability aof pipe laying
eguipment is concerned, 1t 18 not anticipated that the
choice of diameter in the lower pressure range will be
significant from the point of view of availability. The
choice of S4-inch or S56-inch diameter systems over 4&-inch
might result in minor diminution of Canadian content of
comnponent parts. To some extent this will depend on the
lead time available for Canadian manufackturers te respond to

business opportunities.



Having concluded that from a safeky and
reliability point of view the choice of pipe must be
restricted to the pressure range achievable with 0.54-inch
wall thickness pipe (48-inch 1260 psi, 54-inch 1120 psi,
So=inch 1080 psi), the decision rests largely in the fisld
af aponomics.

Az indicated in the United States response, a key
factor iz the timing of the connection of the Mackenzie
Delta reserves. With this in mind the Board has reviewed
its conglusion gontained in the Reasons for Decision,
Morthern Pipelines, that there was a need to supplement
existing reserves of gas from western Canada somebime
hetween 1982 and 15%85. While recognizing that there has
been continuing exploration success in the western Canadian
sedimentary basin since the time of the Board's report, it
is the Board's expectation that a detailed review of gas
supply and demand in Canada, which will undoubtedly be
undertaken within the next year, will still indicate a nesd
for the Dempster lateral prior to 1%90. In the Board's
view, this restricts the choice on economic grounds to one
betweaen S4-inch and S6=inch diameter pipe since these
diameters are the efficient ones for a throughput Df,ELEHBCf

per day (2.4 from hlaska and %:Emf;qmntge Delta) as
contemplated in paragraph 3(a) of the Canada = U.5.
Agreement .

The following are the relevant economic factors

for consideration:
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with 48-iach high preszsure pipe iz 1% or less,



The Board eoncludes that the incremental savings
in cost of service for both Urited States and Canadian
consumers over the life of the pipeline in using 56"
diameter instead of 54" isg sufficient te indicate a
preference for the 56" diameter pipe. This choice is
reinforced from a United States' wiewpoint because of the
greater fuel efficiency and therefore in the greater number
af Btus delivered.

While the Foothills companies had applied for a
48-inch 1260 psi pipeline, with looping as required, they
agreed at the time of the Canada - United States
negotiations that consideration should be given te a larger
capacity system between Whitehorse and Caroline. Foothills
(Yukon) has subsequently advised the Board that it has no
preference between 54-inch and 56-inch diameter pipe.

The United States had recognized in the Canada -
United States Agreement the advantages to Canada of
inictially installing an economically efficient pipeline ko
carcy up to 3.6 Bef per day so as to facilitate the
connection of Delta gas to markets. While the United States
response indicated that based on the design volumes of 2.4
Ecf per day from Prudhoe Bay and 1.2 Beof per day from the
Mackenzie Delta, its preference is for 48-inch 1680 psi
pipe, its second choice is for 56-inch 1080 pei pipe. The
United States prefers 5é-inch diameter to 54-inch because of

greater fuel efficiency.



There is one other consideration in the choice.
Faragraph 10 of the Canada - United States Agreement dated
20 Beptember 1277 made provision for consideration of any
combination of pressure and diameter of pipe which would
achieve safety, relisbility and economic efficiency.
Howewver, Annex III to the Agreement relating to cost
allocation, contained eocst estimates for 48-inch and S4-inch
diameter pipes only. If 56-inech diameter pipe were chasen,
it would reguire an addendum to Annex III to include costs
for the 56-inch zlternative which had becn agreed upeon by
the two countries,

Inasmuch as the Canada — United States Agreement
is included as Schedule I to Bill C-25, there would have to
e oa corresponding amendment to the Bill now before the
House.

The Board understands that the inclusion of
appropriate cost figures for 56-inch pipe in &nnex III to
the Agreemsnt would he gonsidered a technical change.

It presumahly would reguire a meeting of Canadian and United
Gtates officials to agree upon the determination of the

figures and this couwld be undertaken wery shortly.
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until the Horthern Pipeline Ackt begomes law, there
are no certificates in force, and with respect to the
pipeline system in guestion there is no decision-making
authority to approve the pipeline specifications. Sectlion
18 of the Certificate Terms and Conditions contained in
Schedale TIT to the Act provides that the specifications
shall be those approved by the Minister and the Board.

By means of this report, the Board is indicating
ite intention to include in its approval of pipeline
specifications subsequent to the enactment of Bill C-25,
spproval of S6é=inch, 0.54-inch wall thickness Grade 70 pipe
with a maximum allowable operating pressure of 1080 psi for
that portion of the pipeline system betwe=en Whitehorse,

Yukon and Caroline, Alberta.
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Appendix I

TECHNICAL REVIEW

Intraduction

The Mzational Energy Board has reviewed the United
States report entitled "D.5, Governmenkt Safety and
Reliability Evaluation of Different Size and Fressure
Combinations for Alaska Gas Pipeline"., This review
relates to four specific areas:

{a] burst testing

(b)) fracture control

{c) construction welding

(d} availability of materials

The United States report concludes that both the
nigh=- pressure system and the low-pressure sysktems can
be built and operated safely and reliably. Howewver, it
did conglude that testing more than one alternative
would delay completion of construction, perhaps as long
as two Years.

The National Energy Board agrees with much of the
supporting information contained in the United States
evaluation but does not agree with the conclusions

derived therefrom.
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Technical Considerations

Burst:t Tests

In the Wational Energy Beard's opinion, selection
of the 48-inch high-pressure system because of the
extensive new technology involved would present the
greatest risk of delays associated with the test
proaram. This is partiecularly true when the regquired
design, development, full scale testing and seccndary
testing of crack arrestor designs is taken into
acecunt. Because of this, the Wational Eneray Board
mzintains the pozition that it is prepared to
authorize the use of either 48-inch 1260 psi pipe.
54—inch 1120 psi pipe or S56-inch 1080 psi pipe with
confirmatory burst testing prior to commencement of
construction, but it would not be prepared to consi-
der the use of 4B=inch 1680 psi pipe wntil satisfae-
tory hurst tests had proven the viability of the

design under the operating conditions anticipated.

Fracture Control

The ability to control either fracture initiation
or propagation through pipe toughness is inherenktly
less for the 48-inch high-pressure desion. Such a
degign will likely require the development of a crack
arrestor system that does not compromise established

design constralnts and acts effectively. WNo such
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design has been proven in the field. The net result
of these factors sugoests a risk of decreased system
reliability relative to more conventional pressures

z2nd wall thicknesses.

Construction Welding

The United States statement regarding the devel-
opment, qualificaktion and strict adherence to field
walding procedures is fully =upported. However, the
United States view that the potential for rezliring
these objectives is eaual for all designs iz not
accepted. The field welding of a 48-inch high=-
pressure system is more difficult due to the use of
heavier {0.72=inch) wall thickness. On the basis of
direct experience with D.54-inch pipe, trial work on
0.72-inch pipe and analvtical evaluation of root bhead
weld skresses; it is recogrlzed that the implementa-
tion and enforcement of the complex welding proce-
dures reguired for the 48=-inch 0.72=inch pipe is
eritical, The ability to execute such a procedure
teliably from an economic and technical point of
view, has not been established. Until sufficient
field welding tests and production trials are done to
establish svitable procedures and the manpower and

equipment reguirements to achieve progress rates
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compatible with other crews, the National Energy
Board feelsz the prezent cost compariscns based on

normal procedures may not be walid.

Availability of Materials

The supply of pipe for the project as a whole
has a greater assurance of being achieved within the
required cost and time schedules if a lower-pressure,
thinner wall-thickness design is selected. At this
time two North Aamerican manufacturers have
deronstrated a production capahility of meeting the
strength and toughness reguirements applicable to the
low pressure systems and for pipe diameters up to 56
inches.

In respect to 48-inech high-pressure pipe two
North American manufacturers have the potential to
produce the high=touahness Grade 70 but their capa-

hilities have not been fully proven.

Conclusian

The National Energy Board hae concluded that the
gperating reliability and safety of any of the low-
pressure alterpatives would be high due to the design
parameters and material selection used and due to
recent Canadian experience with pipe of similar spe-

cificaticns. The Wationzl Energy Board is prepared
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-to authorize the use of low-pressuyre large-diameter
pipe with confirmatory burst testing prior to
commencemnent of constructiaon,

The National Energy board would not he prepared to
conzider the use of 48-inch 16B0 psl pipe until
satisfactory burst tests had proven the viability of
the design under the operating conditions
anticipated.

Sufficient capacity exists in Horth America to maet
the low pressure pipe requirements of the project
within the projected construction schedule.

The selection of 4B-inch high=pressure pipe
inherently would involve slgnificantly higher risks
of cost overrun and completian delays resulting from
weld ouality and other problems related to Ehe
0.72-inch wall-thickness pipe. Froem the point of
view of safety, reliability, material supply and
maintenance of construction schedule, the selection
of pipe specifications for the pipeline hetween
Whitehorse and Carocline should be restricted to the
low-pressure options involving 0.54-inch

wall=thickness pipe.
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