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71,400 gallons per day?

By RICHARD A. FINEBERG
Staff Writer
(€, 1976 Daily News-Miner

" The trans-Alaska pipeline’s sophisticated ieak detec-
tion system will have less than half the accuracy an-
ticipated when it was conceived, and may be unable to
warn of leaks smaller than 71.400 gallons per day, the
Daily News-Miner has learned. o .

Data on the computerized leak warning svstem 1S
contained in a 1974 report prepared for the federai Alaska
Pipeline Office by Mechanics Research Inc¢., an
engineering firm that provides technical staff support for

on the video display tube at Valdez, and an alarm would
sound; the operator then could shut’down upstream
pump stations and block valves near the leak, limiting
the size of the spill.

The Mechanics Research report, ‘‘Alyeska Pipeline
Leak Detection System Evaluation,”’ indicaies 4 line loss
smaller than 1700 barrels per day (71,400 gallons} would
not trigger the alarm system. It is not clear frormn the
report how ieng it would {ake the operator to learrn of the
problem:.

e Alyeska’s Sorensen declined to discuss details of the
Mechanics Research report, or the leak detection
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the federal pipeline monitoring agency. .

Although Alveska is spending millions-of dollars on
the leak detection system, pipeline company engineers
acknowledge detection of small leaks is still 3 problem.
“Instrumentation and mechanical equipment always
have their limitations,” commented W.N. :Sorensen,
Alyeska’s chief of design review. .

The pipeline will be run from an operations control
center at Valdez, the southern terminus of the line, where
an operator will scan information relayed ao::acosm_.w
from various points along the 800-mile route. If a break in
the line were to cause a major leak, it would be indicated

s Autlhy

' pipeline warning system

system. However, the pipeline company official did con-

- firm the general accuracy of the report’s data, which he

said was derived from information Alyeska provided at
the government's request,

Sorensen said even if a leak smaller than 1700 barrels
per day did not trigger an alarm at Vaidez, the data
recorded at the operations control center might indicate
to an experienced operator that something was amiss.
How long would it be before the operator decided
toanalyze the print-out of data flashed on the video
panel? “Hopefully we’ll never get a good experience fac-

{See LEAKS, Pege 3)
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{Continved from Page 1)
lor because we’ll never get a
leak,” Scrensen replied.

Sorenser und Alyeska's oif spil]
contingency plarner Dave Kauff-
man both stressed that the str-
ingent quality contro! standards
goveruing construction of the
pipeline greatly reduce the
pussibility of leaks.

However, according to the In-
terior Department’s 1972 en-
vironmental impact statement
for the controversia! project,
“the perfermance record of
pipelines in general aud the abu-
dance of environmental factors
in Alaska that could contribute to
pipeline rupture are such that
perfect ne-spill perlurmance
would be unlikely during the
lifetime of the pipeline. It is
therefore likelv that some spills
would occur.”

The pipeline will have four
separate icak detection systems.
However, the Mechanics Resear-
ch report said the most sensitive
of the four—the line-volume
balance system--would not func-
tion reliably because the failure
of any of the numerous com-
ponents could distort the final
calcugation flashed un the display

screen al Valder. To resolve this
problein the report recommend-
ed that Alyeska employ addi-
tional measuring devices known
28 ultrasonic dowmeters at each

-pump staticen.

Alyeska subseguently awarded
a $5-million contract to
Westinghouse Electric Corp. for
the flowmeters. which use high-
frequency scund energy to
measure chauges in oil flow. Ac-
cording to The Cil & Gas Journal,

‘the trans-Alaska pipeline will be

the first Jarge-diameter pipeline
in which the high-accuracy
devices wiil be used. Prototypes
are to be tested this year.
According to the Mechanics

Research report, the addifion of

altraseuic flowmeters will pro-
vide much greater reliability, but
the size of the smallest leak the
System can detect will be inereas-
ed. Data provided in the report
indicates that at 1.2 million bar-
rels per day—the pipeline’s ex-
pected 1978 flow rate—the
minimum Jeak detection
capability of the modified system
will be 1700 barrels per day.

This figure is considerably
higher than had been anticipated.
According to the 1872 en-

vironmental itnpact statement,
‘‘Alyeska expects- to be able to
detect a leak smaller than 31 bar-
Tels an hour by the line-voiume
halance method.” This would be
a line luss of 744 barrels per duy.
Sheuld a leak occur, Sorensen
said. the best leak detection
device js stili the humar animal.
On most pipelines. he explained,
aerial patrols and repurts from
aifected land owners and other
ground ohservers are the prin-
cipai sources of leak reports.
Alyeska plans aerial and
ground patrols, but rough flying
conditions, coupled with the
remoteness of the 800-mile line,
reduce efficiency of these
methods. There’s another pro-
blem with visual inspection: It is
not clear how quickly an
undergreund leak would appear
on the surface of the ground. Apr-
roximately 230 mies cf pipe will
be buried; the remainder will be
elevated above the ground on pil-
ings.
A small underground leak
caused by a small hole in a 48-
inch pipeline in nerthern. Min-
nesota last year {pok four to six
weeks to surface, according to a
source at the Lakehead Pipeline

Cornpany. Lakehead is believed
to be the only other pipetine com-
vany in the 11.S. using 48-inch
pipe to transport oil.

The leak occurred near the
Clearbrook, Minn. punp station
April 3, 1975 and was estimated at
33 barrels. Lakehead personnel
Delieve the leak was caused by a
combination of internal corresion
and a defect in the pipe.

Although Lakehead has had
trouble with other, smaller
diameter pipelines in its system,
the leak at Clearbrook is the only
problem the company has en-
countered with Its 48-inch pipe.
Lakehead has about 120 miles of
48-inch pipe similar to Alyeska’s.
Most of the Lakehead pipe v/as
manufactured in Japan, as was
Alyeska’s.

Alyeska's experience with fuel
iinc leaks in the workpad beneath
pipeline ronstruction camps also
indicates underground seepages
can continue for extended periods
of tiine, even in populated areas,
before thev surface.

A leuk ffi a buried fuel line at
the Galbraith Lake camp last
winter went undetected until the
fuel began seeping (o the surface
after breakup in June. By that
time it is estimated that more
than 100,000 gallons of fuel may
have been lost. Other camps have
had simiiar problems.
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" From. the time the operator a
the pipeline’s Valdex 82.&.65
‘control center iearns there's a
leak, .it wiil take approximately
10 minutes to shut
upstream pump- stations and
close block vaives adacent to the
break. isolaling the problem
area.

The question is: Huw soon after
a break in the trans-Alaska
pipeline wili the shutdopn signal
be sent from Vaidez”

Every ten seconds new in-
" formation from varjous points
along the pipeline route will be
flashed on a viden display screen
at Valdez. One of the items
screeneg will be the results of
computation made by the line-
volume halance ieak detection
system, the most accurale of
Alyeska's fowr leak detection
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‘the operator

-tricky business and it is difficult
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. @wnaan ithe olhiers note chasges If a small discrepancy shows Hp

in pressure and temperature for
various segments of the [ine). A
new line-volume  balance com

'on thé data display screen at
Vaidez, either the computer or
- the ome.m,.on must determine
putaticn will be made every 30- whether the imbalance is due to
minutes. line loss or metering error.

If there’s a line ks over a ter- ; When vou're dealing with a
tain specified amourt, the in- large voiume, such as the 1.2
formation wili f{lash with an F_Em:os barrels per day the
alarm message and a awwpsm Eﬁ_ e is expected to be pump-
will spund. But data from a ‘ing in 1978, even a small meter
technical report indicales the errer can add up to a lot of oil. If
warning won't sound unless the- each meter measures the flow
line loss is greater than 1700 bar- Wwith a precision factor of one-
rels per day -tenth of one per cent {0.0001)} one

Why not set the alaitn to warn  can expect & probable imeter er-
if a one-barcel rorof 1,200 barrels per day from
discrepancy is indicated? The eachmeter.
answer is that measuring liquids,  The line-volume balance
whose volume can change with System will record the difference
temperature and pressure, is a between iwo meters. And, ac-
cording to a mathematical for-

to achieve precise measurement.
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mulz used in the Mechanics
Research report, for' any two
meters with an error, factor of
(200 barrels per day, ihe com-
bined probable error would be
1700 barrels per dav.

According to non-project scien-
tists, that's the best Alyeska's
most sensitive leak detection
system cando.

1f the alarm level were set at a
figure lower than 1700 barrels pet
day, it might sound continuously
due to probable meter error.

There is, of course, the
possibility that the meters will be
working accucately—or that their
respective errors will cancel
each other out —and there really
is a leak of 1699 barrels per day.
even though no alarm Eaamzoa
is given.
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Emwws Pipeline  Cffice
>m ) questions the report in
.oday’s Daily News-Miger that «
\790-0arrel-per-day line less is the
:mallest Jeak thal definitely will
rigger an alari on the :.msn-
Maska pipeline. |

“We can’{ agree thalt the
igures you have computed are
iither relevaat or accurzte.”” an
\PO spokesman told the Daily
Jews-Miner Thursday. But the
mokesrnan decline¢ to provide
s own estimate of the pipeline
eak detection svsiem’s capabili-

The, 1700 harre: per day tigure
vas derived from data present>d
n a veport prepared for AP by
dechanics Research lac., an
mgineering firm that proviges
echnic.} support for the federal
ipeline moniforing group. Non-
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the report for the Daily News-

Miner said figures provided in

the Mechanics Research study in-
dizate the minhnum leak Jeteo-
tion capahility (ut the expected
1978 flow raie of 1.2 million bar-
rels per day! would be 1700 bar-
rels per day.

The APC spokesman 31se con-
fested the Mectanics Research
report’s conciusicn that the in-
mﬁw:mzoa of additivnal measur-
ing devices koown as c.:mmc.zo
zoénpmnmmn weuld provide
greater reliability but less sac-
C&mnc than the system original-

cnowOmma bv Alyeska. “In our
oEE.cm the wirasenic flowmeter
system will very probably be
mor« reliable and more ac-
curate.”” the spokesman sald.

Alvesha has dectded (o purchass

the new devices, and prototypes

- are to be tested later this year.

The APO spokesman said *we
feel the systein proposed. is
capable of doing the hest job that
current technology permits.” He
said the federai pipeline moniter-
ing group has approved the leak
detection system in concept.

State Fipeline Coordinator
Chuck Champion said a 1790 bar-
rel per day wminimum for the leak
datection systemn would nol sur-
prise him. “‘I was not terribiy in-
pressed with the numbers they
were talking about back in 1972."

Champion said Alyeska’s ap-
plication for notice to proceed on
the supervisory control system
“has generated a number of
questions.”

*So far as were concerned.

lisputes report figures

project scientists who mxmnznma_

Champion said, * ‘the application
is incomplete. . ! You can bet
we're going to place an extreme-
ly high priority on the super-
visory circuitry Lecause it’s the
key to minimizing operational
damage to the environment.”

Champion noted that “the state
of the art is improving” and that
“we've still got 18 months prior to
start-up.”

An Alveska spokesman said
pipeline colapany officials did not
wish to comment on the Daily
News-Miver’s report, which is
based on an analysis of the
Mechanics Research report, con-
sultation with non-project
technical specialists and inter-
views on the subject with project
Mechanics Research and APO
personnel- ever a3 (2-month
period.
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(uestions abound
on leak detection

By RICHARD & FINEBERG
Staff Weiter

Tre authors of the stady were
graciaus’ the subject of the study
was curt: the agency ‘that
cominissioned the study walked 2
tighircpe 2nd vther scientists put
in their two cents worih.

But it still is not clezr hiow weil
Alyeska's cemputerized leak

" defection system for the frans
Alaska oil pipeline %ill work.

In telepnone interviews:

—Alyeska new: media
supervisor John Ratierman
refused to comient on a report
that a study for the fedetal
Alaska Pipcline Office (APO)
indivates the smailest live loss
thal will teigger the Jeak warning
systemn tor the pipeliné is 71,40
gailuns (3700 barrelsi per day.

*1 don't ever want to hezr tne
questians,' Rattermsza snapped
befors hie hung up the telephone
Wednesaay.

--APD spokesman Hobert
Gasireck repested his doubts
abow! the 17X barjel-periay
figure. out he Hid aol provide
figures ot his owi

—~Nor-project scientists said
the repoit does indivate the leak
detection system “would have an
erver of 1700 barrels per day
associzied with it” {oc a pipeline
volume of 1.2 million barreis per
day. ‘

—A consulizin. reteined by
Mechunics Rescarch Ine., the
engineering fitig that prepared
the report lor APO, agreed 1o
respond to written Guestions He
said his reply would have {o be
channelied through APO.

Gastrek repeated his coreern
that the 1700 barrel per 3ay Jigure
might not be “relevant or ac-
curate ' KBut the APO
spokesrnan’'s  statement was
qualified: “We're not saving it
{the 1700 arred per day fgure) is
wrong absolutely.” Gastrock
said

Asked ty previde his own in-
terpretation of the report. or
ancther estimate for the pipeline
system’'s minimum leak detec-
tion capability, Gastrock replied,
“we are not in a place to say
exactly what our computation
would be."

Gastrock said ne didn't know
whether the figures in the report,
which were based on 3 daily iine
volumne of 600,000 barrels per day
could be used to ascertain the
accuracy of the system at 12
million barrels per day, the line’s
expected 1978 throughput.

The Mechanies Resezrch
report states the system Alyeska
plans t¢ use would have &n 850
barrel per day. minimum
detection capability at a line
voiune of 600,000 barrels por day.
Rased on this figure, the Daliv
News-Miner reported last Friday
that the svstem would have 5 1700
barre! per day aceuracy at 12
million barrel daily throughput.

Acenrding to Art Ogawa and
Goary Jensen, Californie
specialists who operate a small
consulting firm that speciaiizes
in comrol systems and video
display equipment, “there is a
direct relationship between the
pumping rate and - the error
figure’® for the system described
in the report. in other words.
Jensen and Ogawa said, “the
ervor would double if the pum-
ping rate doubled ”

Gastrock reiterated his
statement thal the system
Alyeska nlans W install will be
both more reliable and more
accurate than the system the
pipeline company originally
preposed. But he declined to
présent even approxmate
numbers to support his con-
tention. ]

‘When Alveska sought approval
for the pipeline project, a
minitum leak detection
capabilily of less than 750 barrels
per day was anticipated. The

accuracy of thai systen: would
fiave increased with the volume
of nil in the pigeline.

However (he 974 Mechanics
Research report ifound the
original svstem would pot have
be2n celiable and recominended
revisions. The revised sysiem
works difierently, and the ac-
curacy of that system would not
be reiated fo volume, according
to specialisls who have studied
the report.

Mechanics Research s
evalualing the entire pipeline -
voatrol system, which includes
the feak detection apparatus. for
AP0, The engineering firm has
ratained pipeline specialist
Fraok Stivers ot Houston far this
task. -

Stivers  wis emploved by
Exxen ter 23 yesars before
revining in 1978, Exxon is one of
the major owners of the trans-
Alsaka pipeiine.

APO’s Gastroek toid the Daily
News-Miner he did nol believe
Siivers’ long affiliztior. with
Exxon cumpromised the con-
sultant’'s positivn as an in-
dependent . evaluator of the
pipeline’s control system:.

According to Gasirock, APO
considered the possibllity the
federal pigeiine monitoring
ageney imight employ industev
personnel  before Machagics
Research was retainzd.

“We were satisiied that a
potential conflict of interest was
uniikely {hefore we awarded the
contract:.” Gastrock said. To
date we have beea satisfied that
nn such conflict has oceurred.”

Stivers headed Mechamies
Research Alaska pipeline tean
antil Sept. 1, when he resigned,
Now working for Mechanics
Research as a copsuliani. he
visited Alaska last week to up-
date himsell on lhe pipeline
supervisory contro] systemn,
which he is evaluaiing.
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How large a leak caj
through detection sy

§496, 1976~ A%

By RICHARD FINEBERG

How large a leak can csvape the
trans-Alaska pipeline's leak-detection
aystem, and for hiow long?

With some components of the com-
piex leak-detection apparatus already
in place on the line and others about to
be installed, the answers are no more

apparent today than they were seven

months ago. when the Daily News.
Miner disctosed thal leaks smaller than
71400 gallons (1,700 barrels) per day
might noi trigger the alarm that warns
the line’s operator at Vaider that
something is amiss or the 800-mile not-
oil pipeftne.

The 71,400-gailons-per-day arnount s
the smallest [eak that devices knowrr as
ultrasoaic flowmeters would be able to
detect if these insiruments.— unproven'
In large pipeline service-— work as
accurately as thefr manufacturer
promises when the completed line is
pumping 1.2 millien barrels of oil per
day. That figure was derived from data
in state and federal documents ob-
tained by the Daily News-Miner.

The 71.400 gallons per dayv is also
more than twice the size of the smallest
leak Alyeska said it would be adle to
detect when the firm sought and
secured approval frura the state and
federal governinents to build the line.
According to the project’s 1972
Enivronmental [mpact Statement,
“Alyeska expects to be able to detect a
Icak smaller than 31 harcels an hour
(31,248 gallens per day;) by the line-
volwne balance roethod

Although the line-volume balance
system might he as accurate as
Alyeska suggests, and wéuld be more
reliable than ultrasonic llowmeters, it's
also less reliable, according to a
November, 1974, engineering report
prepared for the Interior Department's
Alaska Pipcline Office (APQO) by
Mechanies Research Inc., a California-
hased engineering firm that provides
technical support for the federal
agency under a $17 nullion vontract.

The Mechanics Research report
warned that the iipe-volume balance
system, which relies on more than 70
inter-related components for proper
operativn, could be immobilized by
equipment failure and recommended
Alyeska install ultrasonic flowmelers
at each of the line's 12 pump stations as
a back-up system. Although Alveska
still plans to use the [ine-volume
balance system. the company has
added (lowmeters to provide added
detection of small leaks. (Three other
le2k detection devices would warn the
operator at Yaldez of 2 major break in
the line, but these {nstruments would
not trigger the alarm for small leaks. )

Alyeska still regards the line-volume
balance system as its princlpal small-
leuk warning device, but the Daily
News-Miner has been unable fo learn
whether any testing has been done to
determine how much of the time that
system might be out of commission.

Bob Carter, project manager for the
Harris Corp. Controls Division team
that designed the pipeline supervisory
conlrol system in Melbourne, Fla., told
the Daily News-Miner last weck he did
not know how much of the time the line-
volume balance system would be in
operation— a secerningly important
quesiion in view of the Mechanics
Research report.

Nor would the Harris project
manager hazard a guess on the ac-
curacy of the back-up ultrasonic
flowmetlers. These devices, which are
beiny manufactured by Westinghouse
and measure flow by bouncing
ultrasonic waves across the inside of
the 48-inch pipe, never have been used
in a 1arge-diameter pipeline before.

Asked about the operation of the
small-leak detection systems, Carter

replied, "“We don't supply the in-

strumentation and 1 don't have the
information necessary to comment.”

Rarris, Carter explained, does not
have “‘overall end-to-end system
responsibility” for the pipeline contro}

system. However, a 1973 abstract of the
Harris project says, *“In 1968, tlarris
was selected by Alyeska to design and
impliment the supervisery control
system for the pipeline.”

According” lo Carter, the lne's
naster computer consoie to govern line
operations frorn Valdez was shipped to
Alaska earlier this month for in.
stallation after extensive testing af
Harris’ Florida headquarters.

Alyeska news medta supervisor John
Ratterman told the Dally News-Miner
that Alyeska itself has responsibility
for all testing. but the pipeline company
spokesman would not, or could not,
discuss the detailed workings of the
leak-detection system.

Ratterman reiterated the company’s
faith in the line-volume balance
system. However, he declined to offer
test data that would counter concerns
about the line-voiume balance system's
reliabllity expréssed in the 1974
Mechanics Research report.

“*The system is still being developed
and we will make submission to the
federal government as required six
mounths before the system goes into
operatton,” Ratterman said. “At that
time it will be a matter of public

Tecord.”

Despite the fact that the system is
still “being developed,” the Daily
News-Miner has learned that at least
one ultrasonic flowmeter has been
instalied in the pipeline. According to a
federal surveillance team member who
asked not to be identified, a flowmeter
was set in the completed mainline
recently et Pump Station 4 on the north
side of the Brooks Range.

A prototype flowmeter is being tested
in a Louisiana pipeline. Although
Alyeska engineers expect the
flowmeters to provide an accuracy of
0.1 per cent--the accuracy promised by
Westinghouse— results from the
Louisiana test are hot yet available.

The Mechanics Research report
provides a formula for determining line
loss by comparing measurements {rom
ultrasoric flowmeters at successive
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Detection
of !eaks on

pipeline .
takes tlme

By RICHAPD A. FINFBERG -
Da:ly News corresponuent . =

. FAIRBANKS — The leak
detectlon system for the
trans-Alaska pipeline sounds
frequent false -alarms at thi
p.pf.,mes coatrel center iu
Valdez, according to Alyesks
Pzpehu» Service Company exn-
gmeers and federal officials. |

The most sensitive of tne

[

l'ﬂl'l"\

p,ip_x:}ine leak detectors — the-

computerized lice volume bal

“pipeline c.ntroller In Valdez
with a new report of condi.
tions along the 800-mile pipe-
line every 30 minutes. ‘That
system issues a leak warning

: approximately once every 48

hours, according to Arlan
Kohl, project manager for the
. Interior Department’s Oftice

' of Special Projects. Additior.-.

ally, less sensitive leak deten-
tion systems sound hundreds
of. alarms dally, anco;dmz phat
reports from Alyeska er,u
» RIS, T TToCimENTD LT

The majority of the warn-

“ings are immediately identifi-

able as {alse alarms, but cne
out of every four alarms
takes much longer — typloals
ly one to four hours — to

dlagnose, Kohl sald. Du“ng»

that time the controller doe
not know wheyher the iina‘is
teaking. -

Aoco: dmg to Alyesks t.,:‘.
teations Issued pr:or to con
struction, the leak detection
s_y;te:n was supno:ed to pros

A e -YY L

vide the Vsldez conirolier
with ‘‘fast, accurate and sen-
sittve detectlon of }eaks."
This information would ensa.
bie the controlier to ‘“‘take
mmediate action to shut
down pump statioas, Isolate
secticns of the line and initi.
ate repair and recovery opesas
tions.”"

“The pipeline, whlch x,arries
1,640,000 barrels of oil daily
from Prudhoe Bay to Valdez,
has not had a major spiQd
since: 1979, when the line

= proké- in the "Atigun Pags
‘Brooks Hange crossing, dumga

ing a reported 5,200 barrelsok
oil. The line. spﬂled oil. for.an‘.
estimated two to four.di
before the spill. Wah .spotted
from an airerafts =T e e
‘At that time, :s.oh_{'savd 0
linevvolume. balance svstemf A
was, set‘ “to go. off at 3,000
Sarrels per daf ‘At that leve;f- ek
1t produced-false | alaras” a;*n
prox.\mately 40 percent of,
tirre. A lyeska’ kas Impr Vet
its monitoring S;’SL&G’I’“SigL}f:-.L‘
C"hu.]y since ther,” Kohl.
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Pipeiine a;arm Sys%g&;«n W@?ﬁ!ﬂg{

_ reasons for an alarin, accords
' ing to Alyeska officials at the .

r Continved from Page B-1 .
In 1980 and 1981 Alve

eska

control center. Once or twice

mstoh'ﬁ‘iuw Toelering equip- & year the miuriual can't ex-

ment on the line, improved its
computer and changed to a

variable alarm level, but the

warning system still malfunc-
tions on a regular basis. The’

“plain an alarm. On these occa-

sicrs, Kohl said, .the control-
ler institutes a . lme wide
search S S e e

One Alyeska k. wueu Seita
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1mpmved line volume balance - the pxpehne mmp&ny s cur-

system “‘generatzs’ an alarm:

about - every other day,” one |

engineer reports, while the’
less sensitive systems send
“hundreds’ of alarms daily.
To cope with this problem, -
Alyeska created an operator’s -
manual chat explains possible
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f'yent sys»emﬁ,is, Tegarded ” as;

“‘state of the arf” ‘by others in.
the pipeline control field. De-
spite the fact that .there have

“been no major spills in the

-last three years, Alyeska
plans major improvements:

for 1934. .
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