
J~A~~Nfl~kTIi~ISTllHLOO.~1

V~!T~~In1O~JWt~~~J]~J.~J~fl~)4

~tr~Idaot~OL~D~I9~S

~uTpE~

NOII1ISCJ~tdOJTN1E~

~JW~?O1~A9M~1R~11VNOtJ~fl-i



—a—

Iack,round

loor:9i1is YukoF L.i[ütd ,d it ]&itd

cornpa]ncs app1ic to th tation1 E,,€gy B(,d t] ,,trI!ct

48—inch, D.54—i,,n[ t1 thickness, 115U psi pipeline tron

th — y[]k,n homer generally along the laska Iiig]lay

through hitchotse. Yukon, t Carotin, A1bt, t[ th

picline jld biEutcte Thto tO 11r dit I ine

eartyi:t gas to t] 1ot 48 tat t Kigt, B.C., &nd

Nonchy, Saskatchewan.

The Bo!td pcd th F©,thill chme with ;.e

!od1fict in1[]di,fl prqv!IQn f(,r the futjre Connect Ofl

of Iaekcr.zie Delta gas rcscrvs via a lateral li,)e genecflly

afl)ng the eppster Highway.

D[riflq scbscqLleat ,egotiation C],I] ,nd

th O!dtd St!t, it agveed that thnicl st!dy

gr,L]p would be ethI ished to eaine pi.el me sizes and

operating pressre5 in addition to those proposed by the

orhills grocr’, with partic[lat attc,Otiofl bi,g t(

tE,t potin pili,e yte hiteho,e,

th g fr] th Dep.ter Iterl woula enter Che

syte], a,d C,-oltme.

Parag rapa 10 of the Canada — ELS. A ![nt d

20 SpteI± 1977 tts:

10 Technical Study Group on Pipe

(a) Th CoecOmt i11 etbl ih thi1
St y y {}p for the purpose of test ip.g and evaluating
54—inch 1120 pounds pc square irh (psi} , 46—ieh 1260
psi, an 4B—inch 1630 psi pipe or any other combination
of prcssure and diameter which ou1d achieve safety,
] Lability and vnic £ffici&ny f
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Tic. jte.t!r!i th st[!.j? Grour ha,e

been he1, th* t 0t 4 cthe 1g77 tbc

U. 41s 7çt,_ 1 t-: te

ffl , cs:t:( ef Ce :,&, —

ar 3ver:

fl p:rc.

:3.

rc rLj( in

O t:.>t etts pcentd by i Lt d

that an et.iy be sr Isre by th

governen[. At[ Jn,Latv)n Canadian

officials decLined t tIcirt, UI th3p&’hip or a

lout gtudy, bt ndctd that so dditionaI tb ou1d

be aUoed t, patt US. F[jcLk t the matter

further, in .,i tFi •vcd f)r n e]rIy diiO]l

ptesscd by FQQtF,Lfl. t as cequeste that potge be

to be Ac( day in paragraph 3&)

or the Ageent.



eeeive< frr. t1e u,,Jted Ste ty rbtury n,

!aj2

_ t’QJ rc,, che id dS

[1 Feuar ha; been stQLd by the NatoL ecgy

Soard, At![-.l a7 App,diX I a hif d itLp. th

th]ica idcrtton 1ati,g to ty nd rc1brI,ty

hih ,ere )r] oisidertio ,,d the concIai,,& of he

E in re] i?[ thereto,

ad& LThjte

att: eCe’; -t:;

tnefler

e _

t-

Liar th -s more wd eperience i

manufactuflq dnd int$tiig 5€- rich pre th ii

54—iôch diare[ pipe. WhUe, t the time ,f t}[c Caid —

ujita State, ,,Qotiations, 34—s bch diameter PIP hd beO

aa the apppriaLe lar9er theter pipe f

cid[atic-n. Fthi21s areeo tha t would bcei, just

1:I —_av— r—:— i€—i;;j rrt

3.6 3cr n:-r jJ1
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T}[ Thited 5t!tes rcponse ilas idratiot of the

of 5G—inh pipe ne lternatie ad this

been taken it accQt:t in te Barn 5 analysis,

The resL)onSe of the UiLe States inc!ue an

o,ic of t use c fo[] diEf[t pipe

cofigtlrtQn between Wh itehore and C-oI me ]e]: iO[

through”tt ass.jnrtions. The cases oonsidered were the use

oe 46—bwh 1260 L pipe, loopa cy; 4B—i:,[ l6U0

psi pipe 5—ich lUG pi pipe d 5S—ich ]GBO pi pipz

ac wiLh three itferent assumptions of rates of build—up

i[] gaa £1oG trom Prudhoc bay and the acker,zie telta.

Pth s!ptio[,s were rnade with r&pect to the yaI of

fuel ga £&Ng fOft $l.DC to $262 p i11io Bts

xrssed in 1975 ol1ars,

Th general conclusions or the Unitea States

t:[]t high f1o, o1ue (3.6 to 4.5 Bc( per

day a.9d n asumpti’ t high fuel p, iv, th 4 B—inch I

psi system is superior in tecns of cost of service, with the

56—inch 1060 psi system nearly as good. an the 54—inch 1120

psi ystern Goewbat more coztly. The 4U—inch 1250 psi

system Qud b cOnEideed tE) codjtis. The

analysis conc) i!(ed that if there re an e,te,,ded dly in

attaching flows of gas from the Nackenzte )elta, then the

co,c!i choice oala bc a 48—inch 1250 psi system.
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vmiJ& t.•ie Loan iF,t not agr— with sove the

]n th Ll1I Sat it

-:r ::o

Safety [d reliabLLity or pLj1ine are tters

f prirnary to the Bar. has been good

IF. the Cadian pipJlnc in this !aró od

tLee h been ‘tdv in rc.;,ot IL d.rds refltd to

eee.. :._:a:t.; :):e::.;:Ee

LOGO psi hLh is te scrIt

pr•. tiDe fl Nflth Apei to th potose f©r the 4

IeSn psi syst€, rpreGcnt S a St e, ijto flew

t&t:!!,.aI(çy. tr! crd (]d tei[& tI!(r,gh f th

tck5n i:c::e:.e;;

- re p-;,nix.

ce’-.—

r—.--.••——

sc,td thar tRre could h a a1ay or p to in

completion of the pipeline in to cay out s!ch

testjn before .raIg pipe. This wD1 ithcr he in the

[tcret of ht Stte r
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(111 the other hand, the Boad is prc2neö to

p)’e th of O54—b[il) .,ll thick pipe of the

peifications ropoze by oothills i[] 4B—Lh, 54—iôc•h

56—I,)h diantec, sabjct ofly to b[]t

testing pri t c! nvent f cstruction, Th

that, from a design point of icw, Lcre would bo no delay

in ,,J-iny pipe, [d that p1!in fi- ] 1. *the]r r

tb pipcliae system could proceed in a more orderly way.

n important feature, also, in th clect ion of

O.54—L,c]I nil thick]IeGs pipe. is the £at that to Canadian

pipe ill cld pp1y pipe of tI) qiity qtrd O,[d i

cianeter7 up t 6 ihes. in the ce f te beair II

pipc only one Canadian mill has the arcJfacturing

£p&bilIty, thus re&!iag reliability possibly atfcetiig

Ca,,&di& oteOt. Euthernore, tbc appearg to be caly one

U,,ited Stt 1)b1 of ]!ki[,J th hijh ptessare

pipe.

IôoCar as thQ a’,ailability of coponcnt parts of

the pipeline systew. oc the aiIahiIity cf pipe lyiq

e ip[nnt is onccrned, it is no antic ipat od that the

choice f N the t[! will b

significant from the poi,,t nf ie of v&ilbi1 ity. The

hcie of 54—inch or 56—inch diamcrcr systems over %iflCh

rftight result in rninor oitnution ce Canadian cQntet f

G!poent parts. Do some extent this iIl depend on the

tend tijie avaikblo for Canadian manufacturers to respQ’d to

busi,,e ppdt[!nities
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Ha’i’q £OW1ded tht f•ty &nd

reliability point of view the choice of pipe st be

£estrietd to the pressure range achievable it]I 0.54—inch

wall thcknes pipe C4O—ih 116D psi. 54—ih 1120 pi,

56—inch 1060 psi the decision rests largely in the eie]

of oornis.

I nd cated in the United .State response, a key

tacLor is the t iming of the connectioI of the ackenzie

Oelt £res. cfltfr[ thig i mi,d t]I BoarJ has reviccd

its coflcUsiQn c’,nti!,d in th Re©n f© Dii©!,,

Northern Pipe ‘e, that the need t [,ppt[’t

reserves or gas from western Canada soir.etime

bete lS2 ,d 19€5. While reg,dig tE,a there has

beefl etploatio saccss ia t]I eztcrn Canadian

sedirnentary bip. ince the tirne f the B©rd rprt, it

is the oarda epectation tht a detailed review of g

supply and dew.and in Cnda, which will tIndoLt,ted1y be

within the ti,ct year will still indicate need

for the Destv ltI t, 1990. I[ th Board

view, this rtrit th hoi on con!iL qroO to one

beten 54—inch and 56—inch diameter pipe since these

a te fEicint ones for a throughput of 3.6 cf

per day L4 frcrn Al ask an 1.2 frov the The lt)

conte]p1ted i:[ paraph 2(a) of the Canada — U.S.

Agreement.

The fQlIQwing ave the l,t o]dc factors

for conideatIQ[]:
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_________

Sgrne .t

{apiLI 16 &fpe r

4!
1260 psi 54” 56”

(hit ]ope.d isso 1 r_10 psi 1cO r.st

?.ete. Cpit1 f
S H peli ije in Od

( ti f ri1a In Areent

:nt Cpaeity for 2,4 &±/dy 3,873 Z,34 4,U3
ft 1.2 Bof/dy 1,670 va

ThtZ fc 14

_____

4,RSS 4,820 4,22

?rti]td F1 C,:pLiOfl S 7.5 6.0 77

ted DIF erece i
Z—ev cag cost of

i

21 at $1.OC4...ffitu!s +2.2 —0.4 0.3

(b) ije1 ,aluen t U.6O —0.5 0.5

In
1q75 d1 &nd did
frc U.S. ti&1

reJ!ted flir e!,
‘t ©f s:vI& in
t ,6—U:h in 1995

t.i1 d1I&r

rtel ‘1:d t $1.63, 13;u!s 6 —l +2
E1XC I! 1975

(h S2.$1,/3u! s +7 —2 +3
(n.6C in 1? deilars)

(a: os;s cr slS

u: t stt/c_&
U c:r. S

N©t tb tf ser’,Ie 1 gg, n-o Ft]d)e ay t U.S. kts
•&t $240 )d fron! rt1ta ft E:pr&ss Is abrn!t Th dift

In q.n of eri In sig the 6—Lr.oh lcw pipe
d;h bS—Lieh h1g pLp Th
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TE Soard o1[d that the incremental sacings

i {st f b©tb Urited States and Cnadian

consumers over the life of th pipeli,, I[ Si[ 56’

dianete i[stad of 54 i ufficier.t to indecte a

th 3G diweter pipe. Tbis choice is

rei,torced £roi a Ut!ited States viepoLnt because of the

f[1 &fficiency ana therefore in the greaLer number

of Bt[

While tIe FOOthili opie h appi jed ftr

48—ih 1260 i iplie, itb looping as required, they

3greed t the time of the Canada — United States

ncgotit ions that consideratioa should b g i’e, to

cptv syte! btEe WhitehOse an Caroline. Foothills

(Thkon) has subsequently adiea th Bod that it ha ,q

bete 54—1nh and 56—üich diameter pipe.

The United States had eeog]li2ed ul the Cada —

Wilted Statea Agreement the adatyn tc C,&da cf

initially installing an economically efficient pipeline to

(arty [p to 3.6 B{f per dy to fi1it&t the

co,ction of Delta gas to arkt. Whk1 th U[]itd Stts

i[,di td that bd . the VQ1[]me (if 2.4

Ec per dy ft Pudhe By ana 1.2 Ref per day frorn the

Makenze Delta, it preference is for 45—inch l6BO pS.i

pipe, its sco[Id choice is for 56—inch ‘ago pi pipe. The

[Th i ted St pe ter 56—inch d ,eber to 51—i nob beva!,se f

greeter fLeI efficiency.



— 10 —

Th-e is one other in the choice.

Paragraph 10 of L-ie — United States grecrneOt dtd

2D S)b 1917 m.1e provision £o f ny

cosbi,atio,, cf ?r[]e a[, diarnc(er of pipe E]i[}: ,[!io

hie,e safety, reliability and £ffii[cy,

11 r to th Areemt tea ting to cost

aI1ocation co]narned cost estit t©r 4—ich nd 54—inch

iaThetc pipes only. If 56—mob piPe were chQsen,

it -ld , addendum to Diex LU to incIdc costs

flr th 56—ic.h alter!tive which ad been agreed by

be two countries.

It] asirnh as th — J,,it&d St&te Agreernent

is included as Scedu1e I to Bill C—25, tbr he to

a corresponding aend]ent to th Bill befQre the

Th Bca-a derstnos tbat tho inclasion of

appropriate cost figures bc S 6—inch ip i I r I

th o[]jd he considered a tecthücal change.

It pet]ab]y oulc require a meeting of Canadian ad u,ntd

Stte5 oeficj1s to agree upon the dete !i[,tid the

Ligez and this could be ubdetOk ry 5hortly.
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z cert iâ)ts ft roe a-d with respect t. thc

F_! _CO! Sev

t;.I);e S_t.O;:

15 of tbe C.tLCicate Ccndition7 in

Bhadu1e I r U, the Act that the spec.t iatioThs

sh11 be thoe pproed by the Ninit aad the Bq&d.

By Qe tI[i repc.rt, the i :,dicat

it intent o nc1ude in it vova1 ot pipJ e

pecifica ic., sJhsegu€r!t bo th. ,!acteflt (f Ejia C—2S

tr7 rIr,.&
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App[,di I

TEC,rNICAL P.vrEw

-0

__________

The & t i.,m1 E,,crqy pard has re; the U,u ted

re;r;,,,t; •r. zo ::;:-t1y

e:L-:: r-.a:a; f S1

;p::—€,

ron

—

(c cnsttucti, tdr,g

Ca) availah&t Lty f ateriaIs

The LThited Sjt,s report 1udes that bQth th

high— System ad the ysLems CR

be bi] t d opert od safely and £1ib1V. Llowe,er, it

did ccnc1de that te;ting Ire thafl O,, l tcrnative

delay ff r;h S 1on

t,.,o yh(.

S12 £,.ery

srr-:rr’; .-,.it,Lre:r,.;

-i]atio,] b de &qe to.-. c;:

d.rive:
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1.0 Tec.h], i1 Coric iderations

2.1 Rt Tests

In th io!1 nergy flQ] [iofl, sciection

of the 4S— ,cr, bih—pess,Jre system of tE]e

cxtenswe r.e t.I?y iflV1?C[’ %*1[fln r)t t:[

!iS

tr

c3r;n, ruIso.iç

&—:

::.: .. ce;t7 c,—: : . .re.5

authQr?. oE either 48—inch Lpc.

54—inch 1!2 psL pp o 56—inch 1JO p pipe with

vnfi!to bvcst tesbq to !neIceFeflt r.

it ou1d not he pd to cons

dr th use of 4S—i[,h I6O pi pipe utj] .tif—

t,ry b[rt tens bao prove! tS ,IabU ty of the

design t ! operating cond it in .t h-ipated.

re &Z , t: ‘,——:c

, tro

f4;—:t-

e;±: :ii :ke:y r.:r_ire Ye [a

,t ee .) cst&::e

des t.,tnt irid acts e Ett 7 FW ?uh
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Kesigr! ha been p]l tile fiQld_ Th ,t r[]1t

Of these factcrs suggests a risk of ytew

1ihi ] ity re1an,e to maca cc enti(,1 ptes

nd wal.l thicknesses.

1.3 Construct ion Weldin

Th United Stte stte,ent rearing the evel—

op[,t, q[]I ificatiQn and strict aheecG to field

JUr.g procedures is fully supported. Hoe,er the

(n ited States view that th pot[ltiaI fQ re] ii,,g

tIqee i eual for ll csigns is not

accepted. tbe field weldih) of 4F—i!}ch high—

prefle syate! i dfict,lt oue to the use of

h,ie! {o. 72—inch] wall thickness. On thc basis of

direct e,(perieflc with D.S4—inh pipe, tfll k c,]

0 72—inch pipe and analytical evluatioj of toot bd

weld stresses, it is reeog]U2ed that th

tio,l ald enforerneit of tl co!p]e eiing proe—

d[tres t[]ied fo the 46—inch D,71—ich pipe s

eiticr The ahil ty to execute such a procedure

reliably from an cconc]nic and tehicl poit of

view, (,t sth1ihe. until sufficient

feU1 welding tests and podutio tri1s dO[l to

est&)l fth sdtab1 pcd [l the wnpev ,d

euip,t t chae,e progre6s rates
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comptih1 it other ctcws, the Natioa1 Energy

Tho3r the pregent cost coparisoo5 had

,orp,aI p!?d [y ot be nhid.

1.4 ILlJ .c_:tseria1s

[ly f pipe for th project as

agsrncc of heinq abieved itLi,, tL

req.i5 n.M ,,d time scbdu1Qs if a

thl,,,&, a1—hi.:lc[ess s M

,.. A:or.

e :_€

. rer;re!e:;

r.—[ dfr-,._; eiar::ers c

:p_t t 4a—inh higb—pessure pipe twn

ave ne

.‘

te:rp—

.

c:

Th FJ.,t —r•, Bcad hs thJ[ol!]J&J th.a he

LLa11Ity an, arety o a,y 1 th I.—

pte,J.. ltr,at VCS o.j1n be hiqh o t the tS Egr.

t—L, seleetiF used aM ue to

ecet Csnd dcl experience with pipe of imi1&r €—

cit Ist h s - The Nati(,.l1 E.lgy oa is prepared
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t atL)o[-iie t}[ Le •f Jow—:.rure 2ge—ia]F-r

pipe cith cinfi!nat(,ry b[,t L[,Stinq pri to

pw!ee!,,t of c[ttLJctin,

The !:i?32,

., EEl ;.:r.E

;:.2j -atili:,

th& <?CGIQ,, vner th? r?ctpq (]lditifl!

ant icipated.

Sutiicenr pcity %its i,, ,rth nLca to

•f•

rr[ta c.)ct[d C.: St

Vee:-t—ic.! 43_k .cj ci—r.:
2d Nvo1 ir.J f lnt1y hh,her ris

of Qst o%E(ln and cQ,p1ctic,, e1ays reu1tiM fl

,uaIjt: ?!,d other probl t•Thtd !.J th

0± sttj reIa lir.. ecrI :rv

I const[,ticn h.lc th e1ectI@,

of pipe pci eicatina for the pipeII ,etwe

wh Lthorso ad Cro1 ir eJioti11 b res1rt,t to tt!€

Ir—;:ck

1




