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Application of Shell 0il Company for an exception
to Rule 309 of the Commission Rules and Regulations
to permit the transportation of oil from the basic
lease prior to measurement, and to produce more
than eight wells into a central plant, and to com-
mingle production from the participating area of
the Carson Unit with production from other wells in

the area. Applicant, in the above-styled cause, Case
szeks an order authorizing off-lease measurement 1275

of o0il produced from the Bisti-Lower Gallup 0il
Pool and an undesignated Lower Gallup 0il Pool in
Township 25 North, Range 11 West, and Township

25 Forth, Range 12 West, San Juan County, lew
llexico, by means of an automatic custody transfer
system; and to authorize the production of more
than eight wells into a central testing and meas-~
uring plant and further, to authorize the com-
mingling of non-participating area production with
participating area production in the Carson Unit,
witin royalty payments to be calculated by means of
periodic production rate tests.
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Honorable kdwin L, ieclen
l.ir. A. L. Porter
vir. Hurray Horgan

TRANSCRIPT OF HBEARING

R, PORTEZR: The meeting will come to order. Eefore we
continue with the next case on the docket, the Commission will

announce that thie normal unit allowable for August will remain at
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thirty-eizht barrels. We'll take up next, Case 1275.

IR« FANKIN: Application of Shell 0il Company for an ex-
ception to Rule 30¢ of the Commission Rules and Regulations to
pernit the transportation of oil from the basic lease prior to
measurenent, and to produce more than eight wells into a central
plant, and to commingle production from the participating area
of the Carson Unit with production from other wells in the area.

MR, SZTh: If the Commission please, this is an applica-
tion by Shell for approval of a system for producing, testing and
metering c¢il and gas in the Carson Unit and adjoining leasc. It
contecmplates the use of various items of automatic equipnent
reters to permit the use of a closed system. We believe that it
is in the interest of conservation to adopt a system of this
character, as the testimony will show.

The appearances for Shell are Ilir. Leslie Kell and Oliver Seth|
We nave tirese witnesses, if the Commission please. They may be
sworn now, if you like.
(Witnesses sworn.)

GSORGE EOLLIDAY

called as a witness, having been first duly sworn, testified as
follows:

DIRECT SXANIUATION
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2  Would vou state your name please, and the position that you
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A  George Holliday, mechnanicel engilneer with Shell 0Oil

FJ .
I3
»

3 mpay D Los Ancelsas Califor:
Lompainy, LOS anlfleies, walliorn

« tou nhave not previously testified before tnis Commission,
have you, :r. olliday? A I have not.
G ill you state briefly your education and your experience

(I

in the mecranical engineering field
4 I have a Iachelor's Degree in mechanical engineering {rom
the Uunlversity of California at Eerkeley, and ensuing nine years

practical experience as mechanical engineer for Shell.

< what sort of work have you vbeen doing in recent moaths,

A Primarily supervision, mecnanical engineering, and opera-
tions for what was tine Salt Lake Division in ver

autonatic custody equipment and related equipment?

L have you nad experiences in that?
4 T have dones a good porticii of the design on this particu-
lar setup as well as helping supervise additional items.
iile SZThe Iay he testify as an expert?
:R. PORTER: Yes, his qualifications are acceptable.

& Will you state, ir. Holliday, the gensral purpose of the

(V]

avnplicaticn of Shell in this case
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A Eriefly, we wish permission to install contralized field
test facilities whereby we'll bring more than eight wells, eight
units into a common metering or transfer point, and then transfer-
ring the oil from this common point to the pipeline by means of
automatic custody transfer employing positive displacement meters.
In addition, we request that we be allowed to account for crude
from the non-participating area of the Carson Unit, and commingle
that with non, or with participating area oil, and allocate the
non-participating area oil on the basis of periodic production
tgsts.

2 Does this system contemplate a measurement of oil by
methods Ly measurement in tankage as contemplated by Rule 3097

A It does. We include no tankage by which we would do
neasurement by hand gauging or automatic tape gauging.

& VYould you indicate to the Commission, please, the area
propcsed to be covered by this system?

A The area included within this exception includes within
Township 25 lorth, Range 11 West, that which is commonly known as

isti ¥ield. The Carson Unitywhich is outlined in grecen en-

o9

the
compassing all of Sections 5 through 8, 17, through 20, 29, to 32;
Townsiip 25 Lorth, Range 12 West, all of Sections 1, all of 2, all
11 through 1L, all of Sections 23 through 26, Sections 35 and 36.

Those are this area in green. I trust there are no color-blind

Commissioners
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The areas marked in yellow are not included within, or say
are not a part of the unit, althougn they are within the unit
boundaries.
¢ That is uncommitted acreage?

A  That is uncommitted acreage. I have a description if you
are interested. In addition, we ask that the L. . Phillips two
leases as a separate entity,'be included, and this little piece
over here described in Township 25 liorth, Range 12 Vest, as Sec-
tion 4, lots 1, 2, South half of the Northeast Quarter, the Sec-
tion 9, the lorth one-half, Section 10, the Southwest Quarter, and
the wmast half, all of Section 15, Section 22, the North half in

1

the Southeast Quarter Section 27 would be the West half. That is

this area on the extreme west. The.Z. W. Fudge, one lease in Town-

ship 25 North and Range 11 West would be Section 206, the West

half ol Section 27, the 3South half of Section 34, all of it. This
is the 4. . Hudge, one lease in the lower right-hand corner, in
Townsiip 25 Lorth and Range 1l West. The E. W. ludge two lease,,
Section 4, the Southwest Quarter, Section ¢, the West halfl,
Section 16, all of it, that would be the L. i, Hudge 2. This por-

¥

tion here. In Township 25 Dorth and Range 12 West, the Z. W.
[ludge four lease which includes all of Section 21, Section 28, 33,
and 34. The 4. W. iludge four should be this section on the west

side of the Carson Unit. In addition, in Township 25 North, Range

11 West, the J. R. Anderson lease, the Southeast Quarter of
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Section ¢, the Northwest Quarter of Section 15. This would be the
Anderson lease on the east side of the Carson Unit. The Moore
assignment in Township 25 Horth, Range 11 West, the Northwest

Quarter of Section 22, Last, the iMims lease in Township 25 North,

Ranze 12 ‘iest, Section 3, lots 1, 2, 3, 4, south half of the north

N

U

half and the Southeast Quarter, which 1s the Lims lease. IRight
e, this one to the west of the Carson Unit. Those are the landg

included within our petition.

[&p)

1

S

hell a working interest owner of the leases outside

)

1 a L P
the unit area

A Ve are. We have one hundred percent operation of those

3 iould you carry us, next, through a very briefl outline of
the over-all facilities that are proposed? Perhaps refer to nx-

ibit C there.

[l
[

11

A The same areas are snown on Sxhibit C. We are proposing
to an;le the oil within each basic lease without crossing the
lease voundaries, by means of centralized lease facilities consists

ing of a test station, a central plant, and automatic custody

6]

transfer.
3 You are referring, now, to the leases outside the unit
area, is that correct.

A That is correct. Tnis unit. The same general procedure

is included within the Carson Unit whereby we will have individual
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Test stations Iocated strategically througnoult the Iield.

The oil in general will go to the test station, then down the
sathering system to the Central Plant for our automatic custody
transier,

Q@ I think that is sufficient. Would you go into some detail
no%, on test stations, if you would, please?

A If I may uscse the Carson Unit as an example, I think that
we find that all of the other surrounding leases are similar in
their design, and we can sinmplify our discussions by simply using
the Carson Unit as a model. As I mentioned a moment ago, we will
have located stratezgically throughout the fields some test sta-
tions. ‘The number of stations will vary as the number of wells
Vary.

Taking for example on Section 1L, these various wells would

=2

be directed to a test station. That test station would consist as
such of a skid shop fabricated unit where the well fluid would
enter a manifold, that well which is in test would be directed
throuszh a test header into a test separator, from a test separator
through a positive displacement meter, and a sampler, and be
commingled with the oil to the central plant. The other oil which
is being grouped from the remaining wells not in test would go
throuzh the group header into a group separator, from the group
separator tnrough a totalizing meter, and then to the central

plant, The gas, in the case of the test separator, would be
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separated, zo through a positive displacement meter, be commingled
from the gas from the group separator, and go to sales.

2 Does this permit the ready testing of individual wells?
Would you discuss that briefly, and how it does? TYou are referrinﬁ
now, for the record, to &xhibit D?

4 Yes, this is correct, mxhibit D. A particular well would
be placed in test;during that interval of test we would determine
the rate of production by means of a positive displacement meter.
Cut and gravity determination would be obtained from manually
testing the sample obtained in conjunction with the meter. The
sampling, or the testing procedure, will be done manually by
switching a valve on the header. We can vary the duration or the
sequence of testing so that we can get most any combination within
the limits of the unit. By random sampling of this production we
can then determine & reliable test for each well entering the unit1

& While that individual test is being conducted, the balance
of the production is routed through the group separator, is that

Y

right? & That is correct.
Q And provides for a continuous operation, is that rignt?
A e have continuous operations, we know how nuch oil goes
througli the test as well as what goes through the group separator.
We have continuous operation.

o Is there any lcase tankajge or well tankage ahead of this

unit shown on axhibit 07
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K Thoere 1s 1o tanxage, one Ilow line goesS UlTecCtliy ITom
the well to the header without any tankage, and is a closed system
as a result.

2 Proceed with your next discussion.

A The meter, which 1s loéated downstream of the test separa-
tor, will ke maintained in accuracy by a routine replacement,
and recaliosration progran. We will determine this from history,
we have suificient history in other operations presently in use
that we can make a conservative estimate as to the Ifirst when this
unit begins to becomne operative.

Fron there, as history indicates, we will vary the routine
replacenent and calibration program. As I mentioned a noment
azo, the oil which is golng througn tine test circuit will be vari-
able, ncrmally the duration and sequence will amount to probably
approximatzaly once per month, and a twenty-four hour test taken eaci
time. As the oil, or after the oil has been tested, it will go
down to the central plant by way of a gathering system. Tais
géthering system 1is indicated on usxhibit C by the dark line running
througih thie center of the area.
As you will notice on Zxhibit C, the area in the center will

.

be classified as the participating area. Those areas surrounding

[

o

that would fall into the non-participating area. You will notice

¥

that in some cases non-participating area wells will e, fluid

from non-participating wells will be handled by facilities on the

fe o]
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participating area. As mentioned, originally, part of our request
is teo allow for the accounting of the oil from the non-participat-
ing area on the basls of periodic production tests. This will be
accomplished by rendom sampling and random testing of those wells
which do fall outside of the participating area. We believe this
to Be an accurate and correct method of accounting since randon
sampling tends to be statistically correct, and provide us with a
consideravly nore advantageous method of handling our oil in ac-

counting form.

Can you indicate the participating area, if the present

P

¢

articipating area is a lesser area, that the area indicated in

e
+

A "y
1

This is correct. There has been a revision to this first
proposed participating area, but substantially this is the correct
area.

@ Your system contemplates a further expansion of the par-

A As the wells become, or as we grow, wells outside of the

ipating area, they will then be non-participating area wells,

o
I
p
ct
i, 3
e
l,..

We must be in some position to test these wells so we can determing
whethcer they are participating or non-participating wells before
we can malie the recommendation for the inclusion of the wells
within the participating area.

In order to facilitate such testing, we propose to run those
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wells which ultimately may be within the participating area,but
presently are in the non-participating area, into the test facili-
ties located nearest that particular well. Those wells, then,
which are determined to be participating or should be recommended
for participating aree inclusion will be tested, and while approval
is being obttained of the U.S.G.S.and the working interest partners
and the 0il Conservation Commission, we can continue to produce
these wells into the various test stations.

& Are their facilities designed so that upon request of the
Commission or other regulatory agency, that you can make special
tests on requests, various types that may be required?

4 Ve can make tests on special requests. We have ample

facilities, normally the testing will consist of going through all

of the wells within the system one day at a time and then immediateé-

ly starting out on a second cycle.

This,will then provide us with & method of handling random
sanpling. Because on the first of every month the same well being
tested, the wells will fall at different periods of the month.
There is ample stuff there so we can detall and test at any time
on the special order.

is possible that there may be marginal wells which will

cr

-
1

&

not Lecone participating wells in the Carson Unit. Has that ten-

dency veen taken care of? A Yes.

O Agny Floa a1l a +hot gre nregontly marcingl ?
e o x ~ T

—
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4 1nere are wells wnich we belleve TO De presently marzilidl.
I thinlz, using as an example Carson Unit 2, will probably never be
included, but this I'm not qualified to discuss all this detail,
but presently is not included nor considered for inclusion.

¢ DBut the equipment of the testing program is such that you
can test separately and account for the non-participating area?

4 e can account for the non-participating area marginal well
by the mcthod previously mentioned, the accounting procedure, tae
actual calculation of this oil which is directed to each one of
these test stations can be accomplished as indicated on our Lxhibit
J, which is a calculation siieet showing the method by which we
propose ouvtaining the accurate amount of oll which has been dir-
ected to the test station.

¢ Do you want to discuss the accounting sheet now or at a

4 I think I can go over it brieflly rizght now. In effect, we
will account, on periodic production tests, for each one of the

wells witniin the test station. After obtaining the amount of oill

1

that has b«

©
]

n tested, we can correlate that with the amount of oil

een directed to the test station, that which has gone

ct
[y
-
W
¢t
fy
[¢$]
w
o
@

from the test station to the central plant, and our proposal briefl
is to allocate back to each test station,and then to each well, its
proportion of the oil that has lelt the central plant through the

autoriatic custody transfer equipment.
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Do you have an opinion as to tne accuracy oif the measure-

rient Ly the usc of thils system as compared to the manual gauging

A e believe this to be as accurate as the best tank gauging
methods. /g can show this by our random sampling of the well and
by the calivration of the test ﬁeter and the calibration of the
central plant meter.

Q Have you advised the other working interest owners within
the Carson Unit of the proposed system?

A Ve have sent a detailed letter outlining the facilities

approximately as shown to each one of our working interest owners.

<

1%

ved from them thelr agreement to the use of this systg

Foe

We nave rece

(

T

and thocse letters of agreenent are our Zxhibilts &, ¥, G and H
from tie Piillips Petroleun Company, from the Humble 0il Company,
tiae L1 Paso latural Gas, and the Skelly 0il Company.

further, lir. Holliday, on this aspect

hat I nave covered this sufficiently. If no
further questions, I can pursuc tihe oil from the test station on
throu=n to the central plant. The central plant is shown on

[ )
Guhibitc J.  The oil from the wvarious test stations will be directed
throush tiiis line, 1’ dehydration is necessary to make this oil

; N y y
nmerchantable, 1t will be directed through dehydration facilities

bacl: and into the yqtpm
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Je're proposing sone surge taniage so tnat in the event we
have sonme minor difficulties, we will not have to shut down immedig
lysthe ¢il therefore would be directed into one of the surge tanks
from that surze tank bLe directed to the second surge tank, and thej
from that point on into the system. This connection between the

first surge tank and the second surge tank will probably constituty
top f1lling, whereas the oil entering the first surge tank

will probably be bottom filling. The oil, then from these tanks,

will zo through the automatic custody transfer equipment. .

)

-

t will first go through a pump, if this pump is required,
and furtiier discussion will bring out why it may or may not be
required. Througn a cut monitor, through a strainer, tahrough a
gas eliminator, through the meters, and then to the pump and out

eline, 1I,, the event that tihis cut monitor recognizes

to the pi

@]

non-merci:antable oil, a valve will be shut such that, this motor-
operated valve, will be shut so that tne oil then will ve directed
throuzn this line by the opening of the second valve on the re-
circulating line,.the oil will be recirculated and directed to the
denycération facilities.

In the event that we continue to have non-merchantable oil,
the oil will build up in these tanks until the oil either becomes
merchantatle or the tanks are full where the field will be shut

down. The cleanliness of this oill should be rather vastly improved

by the installation of a continuous bottom circulating pump

 te-
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which will continue to pull tank bottoms off of these tanks so
there is no chance for them to build up and affect the quality of
the oil going through the pipeline.

3 Were these exhibits that you have testified from, were
they prepared under your direction or your supervision, lMr. Hollida

A All of the exhibits shown here, as well as the ones men-
tioned, were prepared under my supervision, and these large draw-
ings are photostatic copies of the ones which appear in the sup-
porting data which we forwarded to the Commission.
& You have prepared reduced sizes of these exhibits to be
submitted as the formal exhibits in the case?

A This 1s correct.

¢ Are they exact copies of these?

A They are exact copies of these.

% Do you have anything further you would like to discuss?

A I believe that covers the general outline of the equipment
and its use.

2H. SETH: That is all of our direct questioning. We have
further‘witnesses.
MR. PORTEZR: Does anyone have a question of IMr. Holliday?

Iir. Hankin.

vike MANKIN: Warren Mankin with the 0il Conservation Com-

CROSS EXAMINATION
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By IR. WGALLIL:

« UIr. Holliday, isn't one of the extremely important phases
of this installation and closed system a factor in regard to main-
tainingz gravity of the oil in this system? In other words, main-
taining higher gravity than you would normally be able to maintain
if it was tanked?

A Yes, this is true., I think our next witness will be able
to cover that in rather complete detail, including some facts and
figures on that.

% I have one question. On your Bxhibit D, I notice that
there is an automatic oil sampler and oil meter shown in the test
line. There 1s shown as an oil meter on the main flow line, com-
ing througzh the group separator. Does this oil meter that passes
from the group separaton after the group separator, does it also
have some kind of a sampler as well?

A It was not designed to have a sampler. We would know the
cut and the gravity of each individual well by its test when it
went through tlie test system.

Q@ So far as mefchantable 0il, there would be no segregation
of merchantable or unmerchantable from such a time as it passed
from the test stations going into the larger collections in-
stallation, is that right?

A Yes, the central plant would be the first time of recog-

nizing merchantable 0il, because it would contain the only
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dehydratioa facilities on the Carson Unit, or the other leases
outside, and excluded from this;at the central plant there would

alsc e dehydration facilities if required.

b

¢ Referring to zxhibit C, I notice that there is a partici-
pating area of approximately two and a half sections shown on that

exhibit. Is that the original first participating area?

A This was our first proposed revision to the participating

% Does the five and a half sections which are shown in deep

purple, is that a new proposed participating area?

area at the time that the pipeline is ready to take oil. We think
this may be true. This is more schematic than it is true.

« ©C 1t is a possible future participating area based upon
developrment at some future date? A TYes.

W Frior to the time the pipeline goes into effect?

A e believe this to be true.

Is it also true that you expect to produce in some detail

&

this production later this fall to fill the pipeline from these
participating areas and other areas?

A e understand there is a good possibility that the pipeline
will be in a position to take oil, probably the first of October
or thereabouts. The oil from the Carson Unit probably would be

included in the o¢il to fill that line.

A Lo, this represents what we believe to be the participating
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Q iy next and last question is that this future possible
participating area approximately five and a half sections in the
Carscon Unit, would you envision that to be at a period around in

October or when the pipeline is finished in March of 19587

-

would be more inclined to say that this would probably

represent the possible participating area at the time the pipeline

is reacdy to take oil, which presently is estimated about January 1.
bat. HANKIN: Thank you.

RE-DIRSCT SXAMINATION

By MR. SiTo:

3 I dont't know whether I understood your answer about the
recognition of merchantable oil. Isn't it correct that at the
regular test station the regular and periodic testing will detef-
mine whether the oil 1s merchantable by determining the basic
sediment, water and cut and the other sampling practices?

A The ¢il coming from the well may not be merchantable.
It may have a cut in excess of the pipeline minimum. Therefore
we could tell whét that amount of water and basic sediment was
within the system, but the oll may not be merchantable,after
passing through the sampler it still could be contaminated with
water.

< You could determine that in the test station?

A e could determine the extent of the BS&W content.

LR, SuTH; That is all,
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iR, RTEZR Anyone else? Ilir. hutter,

b=
.8

o]
o

RE-CROSS ZXAMINATION

By MR. NUTTZR:

4 Ir. Holliday, I think you mentioned that previous experi-

%

ments or comparative tests had indicated that the use of the

positive displacement meters was as accurate - as manually measur-
ing oil in tanks? A TYes.

@ Would you tell how you could determine that those meters
are accurate?
pfi. SsuThe: T believe the next witness can tell you more

about that.

f; x

4 Ue have a2 man who has complete knowledge and more facts
and figzures than 1 am able to do right now.

@ lr. Holliday, the wells that are outside the participating
area, I think your ultimate participating area shaded in purple
includes all the wells on the plat except possibly four or five or
six. What will happen to those wells in & period of time? Is
there any sezregation clause in the unit agreement that would causd
those wells to be kicked ocut of the unit itself if they are not

within a participating area within a certain time?
4 T believe there is a clause within the agreement for re-
traction of the unit. That retraction apparently, 1s apparently

not too well defined as to what the smallest area would be, the

smallest subdivision of area. However, it's conceivable that it
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could be retracted to the participating area.

% All of those wells, that I was just referring to that are
outside the participating area as depicted on the exhibit, are on
Shell acreage, is that correct?

A In this particular case that is true. It may not be true
when the final participating area 1s approved.

% Is that purple participating area on that exhibit all Shell
acreaze? A On, no.

3 Is there other working interest?

A Fo, there is Phillips'working interest as well as Skelly
shown in the shaded portion in the purple.

@ In other words, the wells that are outside the participat-
ing areca will have one owner, and the wells that are in the par-
ticipating area will have another owner, being a combining of
several companies?

A The participating area, of course, a&s the oil in there and
the royalties are divided among a group of people on the outside,
that 01l is allocated to peoplevother than the working interest
owners witnin the participating area.

o In other words, the two olls have separate ownersalp?

A I think this, in this case, could be said tc be true.
& 13 the royalty ownership common under the entire acreage

or is there a diversity of royalty ownership also?

21

i There is 3 diversity of ownership within the Carson Unit,
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% In other words, we will have the commingling ol oil which
has separate working interest ownership and separate royalty owner-
ship?

5 This is true at the time that the unit is retracted to the

s

participating area size.
Q Vell, actually prior to that time even, isn't it, Mr.
Holliday? Shell owns this Well No. 2 down here, for instance?
A Yes, it falls ~--

2  (Interrupting) Whereas the other wells in the participat-

g area are owned by the participating area which is a combining

e
o}

of several companies?

A That is true where the present participating area which
apparently was Jjust approved several days ago has working interest
owners other than Shell.

& And the method of assignment of royalties and credits in
the accounting of this central plant to these individual wells
that are outside the participating area will be on the basis of a
periodic test, 1s that correct? A This is correct.

% How often will those tests be taken, ilr. Holliday?

A de had planned a minimum of once a month for a twenty-four
hour duration, and where we have sufficient capacity for testing,

we would then start throuzh the cycle again so that in some cases

there could be more than one. It would be one and a fraction,

propably,
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& Do you think there 1s any possibilify ol a well's producing
characteristics changing enough within the period of one month
or between tests that the allocation of the production from that
well on the previous test would only be accurate?

L Je have data on Carson Unit 2 over a periodaf several
months which indicates that there is less than a one barrel devia-
tion in the production characteristics of that well. This is
gauged in a tank approximately every day or maybe every couple days

% Do you anticipate that these marginal wells outside the
participating area will probably be flowing wells or pumping wells?

A We expect these wells to be pumping and pumped off during

ot

thelr productive life.

& Do you think such an occasion as maybe the pump motor, the
prime mover on the pumping rig going down and possibly being down
for a day or so or maybe even overnignt might result in that well
not maxinz the production it could be making, whereas the other
wells might be flowing wells?

A There is always the possiblility of the prime mover failing,
We would anticipate that, the prime mover being electricity, but
that isn't a proven fact. It conceivably could be the well could
go down overnight, this 1is correct, but we would know in the after-
noon of the day that it was still onjthe next morning we would

again know that it was either on or possibly off.

Q0 wr. Holliday, one more question. What is the criterion
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for determining whether a well ought to be in the participating
area or not?

4 I believe it is outlined within the agreement as a well
which produces sufficient oil to pay out its drilling costs, oper-
ating costs and indicate a reasonable profit.

& And how do you determine that in advance, by analysis of
the sand thickness and other reservoir data when you drill the
well, or is it based on the I.P. when you complete it?

A I am not qualified to discuss that point to any great
extent. This is handled by someone else and I have never made
a study of it. I dontt think I am in a position to discuss that
‘intelligently with you.

!R. LWUTT=R: Thank you, lMr. Holliday.
i’R. PORTZR: Are there other questions of Mr, Holliday?

By IR. PORTHER:

& Ilr. Holliday, you may have given this information, but
what is the maximum number of wells that you propose to produce
throusgii the test station, or have you set a maximum?

A Vle have not determined the participating area, and therefoy

"it is difficult to say what the extent is. I believe here we are

W

plcturing something like seventy-eight wells. This can vary one
way or the other depending on the development program.

4 How many of these wells through one particular test statiojy

b

|

=)

o

A Ob, bhow many through one particular test station. Right
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now it 1S set up so that we can test at Jleast once a monnh, WiTL T

1

would mean that we could go through as many as thirty perhaps.

0Q

R. PORTZR: Ir. Mankin.

ill. ATKIN: I have one other question.

—~ - oo T e

¢ A T
.LJBT 4'..?.. -Ji.nix_L-( -

-~ <

v You indicated that there was approximately fifteen wells

3

at the present time in each of the test stations on the present
developnent plan. Wwould 1t not be possible if certain areas of
forty-acre development was decided upon that you might have as
much: as these thirty wells that you mentioned in each test station
whicl: would still give you one test per month?
at's correct. We would probably increase the number of
test stations as needed so that we could have a little extra
capacity.

IR. PORT=ZR: r. Hurray Lorgan.

By iZi, ORGAL:

¢ ‘that factor in this system could possibly inhibit the
norma produbtion of a well in the system?

A Ly inhibit, wnat do you mean?

& In other words, preventing that well from operating to its
best --
4 Thnere is built into this system which should keep a well
from producing?

¢ I mean erroneously so. In other words, by manuvally
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controlled valve or jet, would the pressure that this well, there

night bte a weak well would have to buck in the system that is con-

[

trolled ©vy a jet, is it not, or a jet opening?

A You are thinking of a choke or something like that?
T Sir? A A choke you mean?
& Yes.

A  There would conceivably be a choke installed on the well

¢ If it were erroneously closed, or otherwise, they were not
sized for that well's production, it could inhibit that wellts
full procuction?

A If that choke size were changed without our knowledge, it
could change the production. However, if that choke size is main-
tained, or our pumpers who would normally take care of that would
adjust that, the subsequent tests would indicate that the well was
producing more or less than its former test.

2 In case the characteristics of the fluid should change fron
a month's time, how would that be taken care of?

A Ey characteristics you think of an increase in BSW contenty
o Water.

A This field, as I understand it, is a solution drive field.
We anticipate no erratic changes in production characteristics

of the oil. There would be, if such a thing did occur, there would

Le a change in the production, we would have to pick that up on thd
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next production test.

% Itmicht be thirty days behind on that.

4 Frobably not thirty days. iie would see if the total fluid
changed and if it changed appreciably we would be able to pick
that up by our group separator meter. It would show that it did no
fall in line with the production for the day before because that
reading will be taken each day.

< You would know there is trouble in some well?

A As soon as we know there is difficulty we would make a
short duration test to seewhichone is giving us difficulty.

IR, PORT=ZR: Iir. Hutter.

L 1T T M ATy
Dy #R. RUTTOR:

G Alonz tne same lines of thought that lMr. lorgan was enter-
taining tnere about what would happen to inhibit the well's pro-
duction, what about pipeline failure, would that inhibit the pro-
duction or do you have storage facilities in the area?

A You are thinking of the pipeline itself, the Four Corners
Pipeline?

<& Yes, sir.

Py,
e

If that pipeline was shut down, the only storage that we
would have available would be thne two surge tanks at the central
plant.

3 VWnat is the capacity of those plants?

A As yet they have not been determined definitely. They woul

j &N
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probably be less than one day, however.

e NUTTZE: Thank you,

1IR. PORTZR: Does anyone else have a question of iir.
Holliday? The witness may be excused.
(Witness excused.)

We A. HARTHORN

called as a witness, having been first duly sworn, testified as

DIRECT SXANINATION

Ty T QUM
LY litle Susliia
obe Stii

% Would you state your name, please?

A . A. Harthorn, with Shell 0il Company, Los Angeles.

% Would you state your educational qualifications, your
experience?

A I have a Lachelor's Degree and a llasterts Degree in

chemistry from Occidental Colleze in Los Angeles. 1 also attended

San Jose State College. I have worked for Shell for eight years,

9

during which time I have held various Jjobs in the drilling and pro
duction departments. iy work has been concerned with drilling of
wells, designing of oil handling collecting equipment, treating
equipment and various otlier measurement and control activities.
Tou are familiar with the ordinary manual tank gauging

senerally practiced? A Yes.

g BN

=
o
ct
oy
e}
el
[6)]
&
&3]
3

sre you also familiar and had some experience with
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autonatic custody equipment? A I nhave,
% Have you had occasion to supervise or examine sinilar
facilities in operation elsewhere? A I have.

IRe SzTH: May he testify as an expert witness?

IQt. PORTzZR: His line of testimony will be as to the operait

tion of such an installation as this?
MR. SETH: He will testify as to the design, flow and
operation of tne automatic custody equipment.
tR. PORTZR: Yes, sir, we accept his qualifications.
< dr. Kolliday left the flow of the oil roughly at the surge
tanks at the central plant. Would you discuss the equipment and
the Ilow from that point to tne point where its transferresd to the
plpeline company?
4 1 velileve lir. Holliday discussed the operation of the surgs
tanikks and the recirculation equipment for non-merchantable oil,
and so forth. The delivery point to the pipeline gathering com=-
pany will be here; beyond this point, the ecquipment will belong to
the pipeline companye.
% You're referring to Ixh
0  And what point on uxhibit J, for the record?
L Tie point between the motor-operated valve and the manual
valve at the nead ol their punp.
The oil, after it has been gathered from the various test

stations and passed through the surge tanks, will first pass

\14
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ThToUL & pUIp, & Clarsing pump, t0 MEimtaiT < pressurs o the
meters, will then pass throuzh a cut monitor which will continu-
ously determine whether the BS&W content is more or less than one
percent. It then passes past a mechanical sampler where an in-
cremental sample is taken directly proportional to the amount of
0il zoing through the system. It passes through a strainer which
will take out any foreign objects which might damage the meter,
then to a gas eliminator and to the positive displacement meters
throuzsh a back pressure valve which will maintain a back pressure
on the system, and motor operating control valve. This motor-
operated valve 15 the main operating control for the system.

There are hizh and low level switches in the surze taunks which
will operate the motor-operated valve. Wnen the oil reaches an
intermediate level in a tank it will open this valve and start the
charging pump and start the pipeline pump and delivery will feed
into the pipéline. This will continue until a low level switch is
tripped wnich will shut this valve and turn off this pump and
turn off tnis pumpe.

I might zo into more detail on each of these points now. The
pump, the charging pump,which Mr. Holliday mentioned, would be
cptional, is put there to maintain pressure on the meters. We
have determined, from vapor pressure measurements in the Bisti Field

that avout seven pounds pressure will be required to assure that

no gas can escape from the oil as it's passing through the system.
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Gas, 0ol course, 1t 1s necessary, I snould say, thal gasS aoOes nov
pass throuzh the meters. For that same reason that the gas elim-
inator is Jjust ahead of the nmeters. The cut monitor is operated
on a dislectric constant principle. This monitor is in wide use
throuzhout the industry. The pipeline gathering company will
probavly set a limit of one pefcent BS&W on the oil, which is
transierred to them for delivery. Therefore, this monitor will be

f the cut exceeds one percent E3&W, it will cause the

e

set so that

[6)]

motor-cperated control valve to shut, the pipeline pump will shut
down and another motor-operated valve will open and the oil will
be recirculated throqgh dehydration equipment until such time as
the cut is reduced below one percent, at which time the controls
will reaci that and shipment will continue.

e 2
B VIS

necessary, of course, in the sale of o0il, to determine

|63}

the quality and for that reason we have included an automatic
sampler which will take a small sample from the stream for each

one-hall tarrel that goes through the system. This sample will Dbe

3

o

taken into the laboratory and the gravity and ES&W will be deter-
nined fror that. The strainer, of course, is just to eliminate
rocks or rags orforeizn objects from getting into and damaging the
meters.

The gas eliminator, as I mentioned before, is to remove any

gas or air that should happen to get into the system, so that it

[H5¢}

will not go throush the nmeter, The gas eliminator is eguipped so
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that 1T an excessive amountc ol Zas Comes throught, Tt—witt—shut
down the system. The meters will be positive displacement vein
type meters. They will be equipped with a register and a ticket
printer and electric pulses from the meter register will control

the operation of the sampler.

% Would you describe a little in detail on the ticket printer
and the procedure on that in the meter?

¢s. LSach time the gauger, the pipeline gauzer and the
Shell zauger come to collect a ticket, they will print on the
ticket the amount of oil which has been snipped during the previous
period. They will insert a new ticket and print an open-
ing measurement, and during that --

% (Interrupting) That is printed automatically, is it,
by‘the insertion of the ticket?

A  Tney have to crank it down. As soon as they print the
opening measurement, the ticket is automatically locked into the
zeter so that it can't be removed without tearing it. It can be
jerked cut forcibly, but it would mutilate it, and then, of course,
the ncasurement continues until they return and pick up the ticket
and put in a new one.

The meter is also equipped withh @ temperature compensator
whick will correct all the measurements to a base of sixty degrees
Fahrenheit. Again, the back pressure valve is set manually to

maintain a back pressure on the meter. This would be about no
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rore tnarn seven pouldsS.

Trhe matter of the optional nature of this pump, as in some
locations it mey bte nossible to locate the surge tanks on asmall
nill and maiatain a hydrostatic head on the meters equal to the
rapor vressure of this oll, The entire system is electrically
controlled and contalns several safeguard features to assure tnat
mismeasurenent or non-neasurenent will not occur. The various
safezuards are these: Of course, if the cut monitor shows a cut
in excess of one percent it will shut in the system. If the
sampler fails to take a sample for a period of about one minute,
the time delay relay will time out and shut in the system. The
ras eliminator will shut in the system 1f an excessive amount of
zas shouvld get into the eliminator, an amount the eliminator will
not handle. The meters, if the counter should stop functioning,
another time delay relay will shut in the motor valve. If the
sucticn pressure on the pipeline company's'pump becomes too low,
that will also shut in the systen.

An excessively hizh level in this tank will likewise shut,
an excessively high level in this surge tank will shut in the inlef
control valve so thiat spillage from these tanks will be prevented

and thers would te two such switches in the surge tank. Should any

malfunction occur wiich shuts in the system, a red light will be

)

lighted on a pole near the central plant, also a horn or a siren

o
>

will sound off to alert any personnel in the area that something
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has gone wrong. A white lignt will burn continuously, white or
yellow, whichever 1s the most visible, and to assure that the syste
is in proper operation and that we have a power supply.

Of course, if we have a power Ifailure, these valves are set
so that they are normally closed and only the continuous applica-
tion of power will maintain them open so that if a power failure
does occur, the field will shut in.

]

Is there equipment of this general type in use at the

&

present time?

A There is. e have two such systems in Los Angeles County,
a third one being bullt at present. Thereare a ngmber of other
such installations throughout the company in the United States and

have photographs of one of the systems in California.

<
o
i
o
o
v
-
b4

Are you referring to Zxhibit 07?

A Yes., Lxhibit O shows the metering equipment, the cut
monitor, the samplers contained in the'box, the strainer, the gas
eliminator; the meter on this particular system has a remote
register, it shows in this nousing in Zxhibit P. The motor-operatd
control valve and manual valve pumps are located in the rear thern
zxnhibit P shows the registers.

e have the gross counting register which 1s not temperature
compensated, and we have a temperature compensated register. This
particular system also has a recorder for the cut and a recorder

for temperature., The panel lights here are for malfunctions.

Ko

d

S
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If any maliunction occurs in the system, 1t shuts 1T down. These
panel lights determine the exact location.
The system is also wired so that it can be operated manually

ttomatically. This system is controlled on a tine

s
&}
<«
P
®
],_J
et
6]
0
Q

basis. It starts up every morning at eight o'clock and shifts
until the tanx is empty and shiuts downe.

. Is tnere substantial amount of oil at the present time bein

Fh

transierred on the bLasis of measurement through the facilities o
this character?

4 Throughout thie industry I would venture there are several
million varrels being transferred in tnis manner. The two systems
we have here are transferring approximately ten thousand barrels a
day. They have been in operation about a year, and each of the

two systems nas successfully snipped about a million barrels each

[ 6]

nificant trouble.

(¢

% aAre you 1n a position to discuss the accuracy of this
positive displacenent meter as against manual tank gauges?
©s5, sir. In our experience, I believe it is accurate to

say tliat thre positive displacement neters which we are now using

he most carefully controlled manuval gauges

ct
P

rood as

(]

L
'-s
[Q)
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[
[
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6]
ct
[
[ 63}

There are cases where they are better. This would be a case where
wax and corrosion incrustations causes errors in the tanks. This
particular feature, or this particular potential error can be

sizecable. We have noted in some locations wax incrustations on
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TATKS 45 Nigh 48 ONe 1nCh CHLiCRIEsS. 1e nmeter wiil pe waifected

rustation. A factor is determined for the meter

()

by any wax 1in

every, well, in this case, every two weeks, and in others every

<!

1

month, and that factor is applied to the measurements through tnat
reter during the perlod of measurement,

This use of a mechanical device such as a meter, practically
eliminataes possitilities of human error in measurement,and numan
error, in my experience, has been one of the largest sources of
error. Tiere are nmany potential sources of errcr in a gauging

syster:. I mentioned the wax 1lncrustation problem, and we have

)

deternined in the case ol the Disti crude that we anticipate such

a problen. e have measured in =xnibit Q and determined that wax
bezins to agzgglomerate at the temperature of about sixty-two
degrees, and tnnis will cause precipitation on tank surfaces. We
have, in the limited production experience wihicih we have to date,
seen some rather substantial waxing incrustations on tanks and
lines snd so forthh. So we anticipate that will be a problem.

yal

Anothier socurce of error in manual measurement is in determin-

ing the temperature. This is, at times, a very difficult tining to
do to detcermine accurately. We have experienced errors in measurcH
ment in manual gauges by naving a change in the sediment deposition

under the sauge hatch during the shopping period. The sediment

will either build up under the zauge hatch or decrease during the
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too,

conmo:i practice in calculating temperature correction for oil is
to use tne abridged ASTI Table 7 and if ¢
being measurcd is close to the change in groups which are considerefl
in ASTI!

the temperature compensators whicih wdll use in our meters, will be

corrected in accordance to ASTL: Table 6, which is the unabridged

tavle.
nanuals, tank strapping erras, bottom flexor of the tank tilt out of

roundness and so forth. Of course, there are also potential ecrrors

in positive displacement meters., The tolerance in proving is two

of course,tobe taken into consideration in your meter factor.

viscosity of the crude will have a slight effect on the neter

factor. iie have mne

trolled by a system of calibration in the testing meters?

18 a

wndredths of a percent on measuring the volume of the prover

1cter calibration of meter is five hundredths of a percent.

& Yost of these factors can be eliminated or reduced or con-

The Arl alliows, 1a the case ol one Thousand barrel Tank, wnich

commcn size, a measurement to the nearest quarter inch. This

s

18 anotner source of sizeable error in measurement. The

1

he zravity of the oil

il Tavle 7, it can be a rather sizeable error. The meters,

4 -

CL course, while there are other small errors possible in tank

e tolerance in reproducability of proving measurements on

are potential errors because of slippaze past the meter they JHave,

The temperature compensator can be in error. Changes of

e a series c¢f measuremants.

joN
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A Yes, there wiil e a precise ractor applied to all The
measurements which are made by the meter. There will be records,
cf course, maintained on all tliese factors. They will e plotted
on a graph so that we can determine trends in the change of the
meter factor and determine when service 1s, or replacement, is
necessary.

-~

¢ You described this system as a closed system, I believe.

%

Would you briefly tell us the advantages of a closed systen as
against the ordinary tankage?

A Yes. In several Tields which are being operated by Shell
we have had occasion to convert a collecting system from an open
type system where manual gauges are taken and open tanks cre
located in the field. ‘e have converted these to closed systen
where we usc meters and other types of automatic custody, or auto-
matic nieasuring devices.

% VWhen you say closed, you mcan it is a system wherc the oil
is not exposed to the air?

A That's correct. OSo that 1t minimizes lbss of vapors from
the, particularly from the tanxks. In one Iield it was deternined
that the sravity increase as a result of closing the system and not
allowing exposure of the oil to air at any time during its course
from the well to the pipeline, the resulting increases in Zravity
ranged from avout two or thiree tentins degree API to as high as one

4

and one quarter degrees API, The average for this particular field
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was about one-nalf dexzgree APl. According To Some research done vy
the University of Texas, it was determined that for oil of this
similar zrade, one could expect a volume increase as a result of
conservinz these vapors of about two percent for each one degree
increase in gravitye.

In the case of the Bisti Field and the approximate, well, to
retract slizhtly, using the average increase of a hall degree
which was experienced in one field where similar crude is being
produced,and comparing that to the potential of savings in the
Disti Tield, the amount of increased production duriag the life of
the field could be in the neighborhood of 65,000 barrels. This is
a consgrvative fizure. .

% You wouldnt't expect much difference tetween a closed and

i That has been our experience elsewhere, and we can see no
reason why it wouldn't Le the same here.

5 About 65,000 barrels? A Yes.
% FHow does that affact the royalty and tax situation?

A Of course the added production, you will pay royalties on
it and severance taxes and so forth, and a further possible advantg
in this zsravity conservation is the price of the oil should the
resulting half degree increase chanzging the oil into a higher pricg
bracket. Then, of course, the higher price applies to the entire

production ol the propertyv.

ge
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% Does this also have bearing on the IiTe of the Iield, the

’.3\3

econonic life of the field?

A 7es, we have determined that operating the properties in
tiiis manner, by centralizing facilities and minimizing the distancg
between measuring stations and so forth will result in operating
savinzs which it 1s estimated will reduce the economic limit from
about three point four varrels per day per well to about two point

nine, and the resulting, well,; the net result will be that we ex-

[S¥ ]
pect on the basls of about a ten percent decline, that the life of
the ficld can ve extended something like two years.
During tnis two-year period we will be able to produce about

160, avout 1£0,000 additional barrels of oil upon which, of course)
royalties and so [orth will be paid.

5 Is this system considecred to be safe as far as the per-
sonnel is concerned rather than an open system?

A Yes, The gaugers will not have to climb tanks to take

areastrements. They will not have to be exposed to tank vapors dur-

3

ing a measursment. Potential loss of crude as a result of fire
will Te reduced because of the smaller amount of crude oil storage
avove zround.

%

Arc there any other comments you would like to make about
this systen?

A I left out the reference to &axnibit R here. A few months

azo we installed 'a meter of the identical type which we plan to
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use on tne L, i, PR1ilips 0. £ and ran SoOllé exXtensive measure-
ménts with that neter for the purpose of crystali?ing the design
of our systenm here. IL was during these measurements that the bac]
pressure requirements and so fortn was determined. ‘e operated
the system with three operating situations where the pump was
located downstream of the meter, and the 0il which was measured
\

had been weathered for some four days in the tank to assure there
was no gas breaking out. Ve moved the puﬁp upstream of the meter
and used tne same crude.

Tre third condition was we had the. pump upstream of the
meter and toox the c¢il directly from . the separator through a surge
tank into the meter, and the resulting curves which came from

these measurenents, there were some 150 separate measurements made

are shown here., Sach horizontal line represents a one-teanth of ong

by

percent; the deviations of the individual points from these curves
were well within acceptable accuracy. I don't think I have any-
thing {urther.

iiile SzTH: Tnat's all.

. PORTZR: Any questions of bir. Harthorn? Iir. ilankin.

CROSS =XALIRATION

-— - W tAETYEETT

y T FIATTI T T e
LY blve dJdil.indlis

& L, larthora, you indicated in zxhibit J that you nhad two
surge tanks. Do these two surge tanks not alsd serve an cxtremely

useful purpose for a certain amount of weathering of the o0il?

A1

T
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The purpose in the surge tanks is to stabilize,one of the

jascX

purposes i5 to stabilize the oil so that vapors which are coming
out will have a chance to escape bLefore the oil is run tihrough the
netering system.

& Jdnich amounts to a certain amount of weathering process?

A QCorrect.

& You also mentioned there would be a consideratle saving
due to keceping a closed system in this particular field, you men-
tioned a nall a degree rise in gravity which will zive, one degree

would e two percent, and for halil a desree it would be one ver-
Py 4 [ ) p

cent increase 1in volume?

A Zouszily, 1t would be actually one point ninety-five.
@ With that, possibly, when the pipeline is completed, there

will Le say fifteen million barrels per day taken out of the Bisti

that would te a saving of 150 barrels a day, would it not?

natt's all.
:e PORTZIR: Anyone else have a question? Iir. Nutter.

e TR ';?Ur;w”\: T .
b Y lile v\ Zdlt @

@ Ir. garthorn, has Snell 01l Company, in determining the
pccuracy of positive displacement meters, run any tests in which
the production was beilng measured by meters and also in adjoiaing
tanks? A Yes, we have.

G Uhiat nas been the result ol those tests?
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A mi,
A e

calibratea i
deviation wve

WO

- N
I forget

two=tenths of

rnents fall 1

Cl.‘.afaut I'.Luu

clined to be

error, ovut t
S Inro

avout is tue

deviation?

A That

G Sot
neters?

2 You
full, that
the far left

3 (Con

. .ihat

separator and test separator, the oil level will

the inlet valve,

cause,

systems, the pictures ol whlch you See up therc,

by means ol comparison with regular stock tanks. The

tween the meters and the stock tank measurements is,
tiier it is plus or minus one-tenth, or plus or ninus

a percent. I have data here. All the neasure-

n plus or ninus two-tenths of one percent. e zet a

ic curulative curve in this determination, and I'm in-

lieve that the deviation wnich we see i1s not meter

an¥ measurinz error.

ther words, that ceviation that you were just talking
?

averag liat is the total ranze of

»
2

e deviation, or

is the total range.

here were no notavle exceptions to the accuracy of the
A lo.
stated ii your upper surge tank there on Ixhibit J got

whnich I belleve you indicated to be on

side of the eihibit -- A Right here, yes.
tinuing) ‘Giould be shut? A Yes.
would that do?
this valve shuts the pressure in this line will buila
well, the first thing that would happen, the group

rise and the

will shut, which stops the gas Ifrom belng shipped.
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As soon as tnat happens, tine pressure 1n this system ctullds uUup and
automatic valves on these inlet lines will shut. Then, well, then
the oil, of course, will be unable to come into this system from
the well. It will Le unable to communicate from well to well
throuzh the header because we have ciaeck valves here.

Further down the line at the well itself, in case the pumping

well, if the pressure cn this line builds up it will shut in the

Q liow avout a flowing well, will it shut in at the header?
A It will shut in here.
% The only pressure you have on any system,in the event that
the surzge tank got full or over full, would be the pressure on the
flow line from the well to the testing plant?

A Thatt's right.
% 1 presume you are taking care of that with high pressure

flow lines?

A Yes, that's right. If any particular well has an ex-

cessively high pressure, then there will have to be a similar shutin

device at the well head so that there won't be any chance of the
flow line vreaking.
% You mentioned, I think you said that you would nave a two-

week calitration prozram on the meters?

A To begin with it will be about two weeks.

. >

The normal calibration program through most of your
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operations, cthough, 1S Iour weeks?
A Yes, and you find very little deviation during that period

3 They are usually in pretty good shape wnen you take them

A e take them to the shop when the factor increases from
the origlinal iactor by an amount of about twenty-five hundredths
cf one percent, and we take them out of service regardless of the
fact that they are still operating properly.

What Iacilities are made over there in your Exhibit J for

a situation wihere you have had some kind of separator failure and

you're getting too much gas in your o0il? You probably went through

<&

that, but I missed it.

A The gas eliminator will remove small amounts of zas. Therg

is a low level float in the gas eliminator so that if the oil
level in the eliminator drops too far, it will close the switch
and shut in the systen.

igte HUTTZR: I belicve thatts all, thank you.
oy TYANT Rk ; t N - el T
Ilt. PORTZR: Anycone else have a question? lir. Utz.
By M, UTZ:

& Tlir. Harthorn, in case the gas onthe eliminator shuts in tn
system, does 1t have to be put back in operation manually?

A Yo, the gas eliminator will continue to dump the gas until

the ¢il lcvel eliminator opens the switch again, and it will resect

and start shipping azain., If there is mas slugging through there,

[
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T

it will ove opening and closing until the situation clears up.
4 The zas eliminator does do away with a certain amount of
N

zas? A Yes, 1t does.

How about failure of your sampler when it shuts in the

&2

systen, docs the system aave to be put back in manually?
a 1t dozs.

2l

ety features on this system Irom the

Kal

Jo you have any sai
well l.eac throuzh the whole system to include the wastaze of oil

througl. line breakaze at any point?

o

A o special features like that are incorporated heres.

3 1

@ In other words, that would have to be picked up by your

LRv]

pumper or field man
A Thatts correct, Just as at present.

liow often would you have personnel over this system to

&

catch such an instant?

A 'They will be there daily. They would ride the entire lease
or leases daily.

Q@ In the event of line breakage, then, you could have oil
wastaze for a twenty-four nour period?

A bBixteen, perhaps less.

your pardon?

o T lea

1 -~

A Terinaps sixteen or overnight you might say. There will be

v and probably during the early life of the

o
o

people there every

field, when the producticn rates are high and pressures are high,
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They will procacly Ce There on & CcontinuousS 0afiSe. LAter i tie
life of the field it will probably be cut down to a daylignt

operction.

3

In the event of automatic shutin of this system, what would

keep your surge tanks Ifrom running over?

A Tierc are two switches, I have a cross section éf the tank
if you would like to look at it here. These are the float switched
located in the tank. There is a low level float switch which
operates the punmp shutdown and the valve control on tine main motor
control valve, the median level float switch which starts the
pump and opens the main control valve, the nhigh level switch which
will close the plant inlet valve, and a second switch, an emer-

icn level switch which will operate and take over in case

¢ That high level would shut your system in ahead of the tank

4 are these tanks closed, undoubtedly they are not, they are
vented a certain\amount, aren't they?
A Theré will be sorie pressure maintained on trem, probably
four ounces.on that order. If the vapor recovery system is installed
there will be no venting of any kind. )

- e UTZ: I believe thatts all I have.

I, PORTZR: Any more questions of lr. Harthorn? The wit-

s?

ness may ve excused. Will you call your next witness?
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(Witness excused.)

ADIHN E, EALL

called as a witness, having been first duly sworn, testified as
follcws:

DIREZCT :EALTHATION

T 1T A RALILAIN
Ly daile iddiL e
—

« oState your name and position? please.

4 T am Adin Hall with Shell Pipeline, and currently lianager
of the Plan Division and an engineer.,

§ wWnat education have you had and practical experience?

A Graduated from the University of Oklahoma in 1641 wi a
Tachelur of Science degree in mechanical engineering, and industry
inesr from Houston. I was first employed by Shell Pipeline in
141 and have bLeen with them continuously ever since with the ex-
ception of four years out for military service. For nine years oif
7ith Shell Pipeline I have been a developmeht engineer
conceried with various and sundry facets of pipeline operation, oil
measurcuents punmps, station desizn, and pretty much in charge of al
thg miscecllancous problems that arise on the pipeline. For the las
coéple ol years I have been in the organigzation, or the divisioh
of our company, known as Operations Planning in which we are inter-
ested principally in the economics of the operation and also the
application of the latest industry techniques, in an effort to mini

nize anerats ng caosts
-

1
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I'm 2150 a renber ol the APL Positive Displacement Mecvering
lleasurcment Committee, and Vice Chairman of the Crude 0il PD
Iicterinz Subcommittee. A member of API Code 2500 lieasuring and
Testing of and Sampling of C}ude Oil.

4 Your experience has been, in recent years, primarily with
testing, sampling and gauging, is that correct?

A Tes.

IRe SZTH: This witness will testify in regard to positive
displacerient meters and calibration.
iiR. PORTZR: We will accept his qualifications.

% In your capacity with Shell Pipeline, Will you relate to
the Conmission the connection betweeﬁ Shell Pipeline and the Four
Corners Pipeline?

Shiell Pipeline is the contractor, constructor and operator

o

£

of Four Corners Pipeline. Theytre designated'as such by a formal
contract, and in general under conditions of that contract, Shell
Pipelinc's policies and those of Four Corners are identical. Four
Cornerst policies, of course, are subject to approval by the Board
of Dircctors, but we are designated as the, Shell Pipeline are
designated as the constructor and operator of Four Corners Pipeling
3 You have heard the testimony concerning this automatic
custody transfer equipment. Is Four Corners prepared to accept thsg

01l on the basis of this type of system and measuring?

A Yes, sir, we agree with the testimony which has been set
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Torth concerning automatic cuscody Lranslier equipment and vac LXnis

bit I here is from the Four Corners Pipeline Engineer in which they

-

agree to accept the custody of the crude oil on the basis of posit%
displacenient meter measurement.

@ llas the type of production proposed been explained to the p
ducers and are they in accordance with the accepted practices?

A Yes, sir, Shell Pipe Line, over the past fifteen years, hag
operated and conducted various tests with positive displacement
meters. Since 1947, or beginning in 1947, we conducted extensive

n metering sour crude oil service, and feel that even sour

ble

tests
crude can be netered entirely satisfactorily.

Shell Pipe Line is currently -- I have the total number of
barrels here, currently recelves avout 797,000 varrels per month
on the bLasis of positive displacement meters. Under construction
right now are facilities which will increase that by another millig
and a quarter barrels a month, and approximately 900,000 barrels
'of that will Dbe on the basis‘of automatic custody transfer, using
positive displacement meters.

Q@ On this proposed systen, wno will handle the calibration

of tie meters, and would you explain the procedures?
A Yes, sir. The pipe line will assume responsibility for thg

calibration of the meters. In assuming that responsibility, it

{ course, a Jjoint witnessed calibration. The producer has

i
&2}

-
o)

the risht to witness all of those calibrations, and if in his opini

oy

ve

ro-

n

on
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wants it. The calibration will be by the volumetric method in

the calibration nas cnanged, or some error 1s belng maae, can

request a calibration at any particular period or any time ne
m

accordance with API standard 1101.

ay here that 1101 is being changed.

-4
ct
I
I._J
01
put
(on
[¢]
e
o
j—
|_l
ct
(@]
[ &)

It was formerly API ASEL Code. So if you look right now for API
standard 11C1, that is still in draflt form. So the current one
is API ASi2 Code 110l. The calibration w1ll be in accordance
with the provision of that code, and tuhe meters are calibrated
by runninz a given quantity, or running 0il thro uzgh the meters
into a calitbration tank, the volume of which has been determined
very accurately by utilizing Bureau of Standardst! calibrated
mneasures.

Therefore, the volume of the calibration tanx is very accurate
ly knowmn, and by passing this quantity of fluid through the meter
and into the tank, a comparison can be made between the meter
reading and the accurately known volume contained in the calibra-
tion tank

Lxhibit S is a sketch of an approved calibration tank. Zxhi-
bit T is a Code form for positive displacement meter proving
reporis. This sets out the various factors, volumes, meter read-
ings, all the data that is needed in order to accurately compare

the volunie contained in the tank with that registered by the meter.

< In this connection, I assume you have a regular program of
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calibration?

A %e agree with what Mr. Harthorn said, out there initially
the meters will be calibrated at least at two-week intervals, and
of course, before they are initially set in operation there will b4
a thorough check made to insure that everything is in operating
order.

It might be at some future date that we would want to extend
that calibrating period to once each month, but never would we
expect to go one month without a célibration. Also, if it is noted
that there has been a great change, or a change which seems out of
line experience-wise in calibration,- several may be run at one
time, and perhaps it will be watched every day for a few days to
assure that something hasn't gone wrong. As experience builds up
in the DBisti area we will know that each meter element could be
expected to operate a given number of barrels. So, it would be
intended that the meter elements would be replaced prior to ex-

pected failure.

Q@ Do you have any other comments about the over-all system,
or any particular items?

A I would like to add that in this drawing of the automatic
custody transfer facilities that we cooperated with Shell 0il
Company in the design of that,so we would subscribe to this same

general design and had a hand in cooperating or compromising with

them on that particular design. I believe thatt!s all.
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e mizht add that we agree also in general with Ir. Harthorntd

D

statement as to the accuracy of positive displacement meters as comp-

pared to manual gauging. One great advantage in positive displace-

ment neters is the fact that should anyone question the accuracy of

the measurement, 1t takes only a few minutes to run a calibration
and sattle that quebtion right at the moment. Whereas, in restrapg
tanks and checklng out a tank, if there is some suspicion of mis-

<

measurement, the time involved in restrapping and preparing tank

tables, there's a great delay and it's not so easily arrived at. 1

an error is made there with a meter it can be calibrated on the

spot, so to speak.
4 This calibration equipment, is that portable or trailer
rnountz4d?

7e would expect to begin with it would be mounted as a

28

portatle tank and moved to each location where meter calibration
is to be made. As production increases and we can more accurately

3

check the properties of the oil, the viscosity, gravity and so
forth, it would be possible that we mizht go to a master neter
rmetnod of calibration in which a meter is carefully calibrated at
one location and placed in scries with a meter being calibrated,
and tiie readings of the two registers compared; that is something
that I taink can't be determined until some experience is gzaindd

with tie 01l which is being produced there.

i1
aah)
N
et
-+

s essentially the same, then that system is feasible

T

)
oo}
0q
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If there is some variation in the crude oil, there 1s no alterna-
tive but to using the volumetric calibration.
Q Do you have any opinion or estimate on the time when the
line may first receive oil from the Carson Unit area?
A liy information is really hearsay. I can essentially agree
with what has been stated before, it will be around October. I
believe at this point—the projected 1lime, of course, it is still
under construction, so that can vary, but the usual method is as
soon as the section of line is completed and hydrostaticly tested,
that it is made available to producers to run oil into that line.
Obviously no oil can be received at the other end until the line
is completely full. So it goes into operation that much sooner if
section by section is filled with oil as soon as it is completed.
FR. SETH: I believe that is all, unless you have something
further.
FR. PORTER: Iir. Mankin.

CROSS S{AMINATION

By IR. MAKKIN: You indicated there would possibly be some de-
liveries into Four Corners Pipe Line in October of this year for
testing purposes. Would the positive displacement meter and other
automatic custody equipment be used at that time in the initial
phases of filling the line?

A I would say that would depend on whether or not the pro-

ducinz- companies could have them installed. If they can, we would
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nave no objection to using them. However, 1 would say that would

not delay production out there,in the event they were not placed,

sore arrangement would be made to measure in the meantime. I think

that is a matter of which comes first.

Q I have one other question,on the Four Corners Pipe Liné is
there any proposal for = emergency tankage or standby tankage
other than -possibly the first station in Utah?

A The initial station will have accumulator tankage of suf-
ficient capacity to keep the linds operation stable at all times.
At this point I believe the only extra tankage will be at relief
stations at two points along the line.

Q That particular point would probably be somewhere in Utah?

A Right. That is the originating station. I would like to
add another thing on the conservation angle. In comparison,td

tankage, it costs the pipe line money to run the tankage the same

as it does the production company. So our general policy in Shell

Pipe Line is that we would like to use tankage only where we have
to. If we can stay out of tankage then we've reduced our losses
that much. So we would like to operate with a minimum of tankage
with the idea that the line will be a continuous operation rather
than a put and take operation.

Q@ Then on the pipe line, it would be a question of saving of
steel tankage and also é gravity and aboveground storage problem?

A Risht. We would operate with a minimum tankage.
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would rave to watch the maintenance more closely, which you have

IR. DAVEIN: In order to operate with a minimum tankage.

]
=
o
ot
’—l .
%)
o
}.,_l
l_.l
»

IR. PORTER: Ir. Lutter.

Re WUTTER: Two brief questionse.

3 Does the Bisti oil have any particular corrosive qualities
that would tend to interfere with the operation of this system?

A T can't answerithat. Pernaps some of the other witnesses
could zive you some indicaﬁion along that line. Let me say this,

that in our tests, as far as corrosive oil is concerned, the only

t makes 1s with neters that more maintenance is needed.

o,
e
Hy
H
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o
«
(¢}
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We would not bz concerned if it were particularly corrosive we

to do with the sour oil.

4 You would zet just as good results?

A TYes, as far as accuracy is concerned, it costs more per
barrel to neter, but it would not deter us from using the meter.
brated meter which would be put in series with the regularly in-
stallesd metars? A TYes.

Q@ After one of the meters is calibrated, can it be used with
reasonable care witnout interfering with the accuracy of the meter?

"

A

1
N

, sir. That, your term reasonable care there is the

W
6]

IS

secret of the thing Obvicusly you can't bang the meter on a
o

portable prover around and expect reasonably good accuracy out of

G Later on you mentioned tnat you would use a carefully calid

it. TIn this pew code which will Te published soon, thaf wowuld he
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an accepted nethod of calibration providing the oil properties
are close snouzh to the meter withr whicih the oil was calibrated.
In otner words, you wouldn®t calibrate an oil of high zravity and
low viscosity and expect to get a zood calibration with API stand-
ards.

< walibrating your meters up in the San Juan,-you will use

.

Bisti oil to calitrate?
A I it is a close enough to the same quality, if it is
dgifferent oil in gravity and viscosity we will have to use our
portavle prover at each location.
[.R. PORTZR: Any other questions of the witness? You may

be excused, ir. Hall.

(Witness excused.)

»

IR. SuTh: Ve have no further testimony. There is one
thing tnat nas bothered me a little bit. There was a little dis-
cussion about =xhibit C in the participating area. I would like
to say that is the mechanical engineering department's opinion as

articipatinz area and not what would be necessarily the

ct
O
ct
Ey
(@]
el

1

case. That was projected necessarily to plan the location of the

ct
[0}
64
ct
)]

nd by it 1f the facts prove otherwise. We would like to urge

o
©
5

the Commissicnt's approval of the petition and its early considera-

tion of the matter in view of the time that is required to install

Lhe 9(}11"’1 prﬂahf—

tation and the gencral setup. We don't need to be necessaril

¥
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'R. PORTZR: Does anyone else have any comment in this cas

2. WADE: I have a statement. . Il. Wade with the Texas
Company. Texas Company, although not directly affected by the
application of Shell, is very interested in the outcome as it
affects tne Texas Company'!s future operation in the State of lew
llexico. Ve feel that automatic custody transfer as proposed here
by Shell is officially an accurate means of handling crude oil
production. A favorable decision with the Commission in this case
will act as an incentive to all the operators to emploJ the ad-
vanced means of field operation.

Therefore, the Texas Company respectfully urges the 0il

Conservation Commission to approve the application of Shell covered

by Casc 1275.

“H. POR?SR: Any other cormments?

wile DUZSLL: Ifay it please the Commission, my name is CGuy
Puell, representing Pan American Petroleum Corporation. Although
we are not dircctly involved from an operating standpoint in this
application, we would like to, based on the evidence presented herd
today, recommend to the Commission that favorable consideraﬁion'be
given Shell's application.

{Z. PORTEZR: [lir. Christie, ‘

‘e CERISTIZ: R. S. Charistie, Amerada Petroleum. We have

some production in this general area, but are not particularly

U3
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concerned about this particular application. We feel that some
day we are going to have automatic gauging in the State 6f New
Mexico and that this is probably a good time to start. We have it
in other states where we operate and it seems to be satisfactory.
It still needs more information and testing, I think, and speaking
of the operator in the area, we have no objection and urge the
Commission to approve this application.

¥R. PORTZR: Anyone else have anything furthenﬁin the casef
[H. SiTHs If the Cormission please, as we indicated during
the coursé of the case, we have reduced the size of the exhibits
and we would like to move the admission of Exhibit X which contains
reduced copies of all the exhibits with sugpprting data.

#R. PORTER: Without objection, BExhibit X will be admitted
to the record.

‘Anything further in the case? ‘We will take the case under

advisement and take a short recess.

(Recess.)
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COUNTY OF BERNALILLO )

I,MM Court Reporter, do hereby certify that the
foregoing and attached transcript of proceedings before the New
llexico 0il Conservation Commission at Santa Fe, New lMexico, is - a
true and correct record to the best of my knowledge, skill and
ability.

I WITHASS WHZREOF I have affixed my hand and notarial seal

this Joﬂ day of dJuly, 1957.

Notary Public-Court po;%er
Iy commlssion expires:

June 1%, 1959.
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