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BEFORE THE
OIL CONSERVATION COMMISSION
Santa Fe, New Mexicc
January 15, 1958

IN THE MATTER OF:

Case 1369

The hearing upon the motion of the Oil Conservation
Commission of New Mexico at the request of The
Atlantic Refining Company to amend Rule 107 of the
Commission Rules and Regulations pertaining to
casing, tubing, and cementing requirements.

Mr. A. L. Porter, Jr. %
Mr. Murray Morgan : -
Governor Edwin L. Mechem T

TRANSCRIPT OF PROCEEDINGS

MR. PORTER: We will take up next Case 1369, and I would
F like to ask at this time all the interested parties who wish to make
an appearance in this case, do so now. , 3

MR. KELLAHIN: Jason Kellahin, Kellahin and Fox' , repre-

senting The Atlantic Refining Company.

MR. PORTER: Anyone else?
MR. HUGHSTON: R. L. Hughston for Shell Oil Company. We

are going to have to leave, Mr. Porter, and if the Commission will

give us v.e permission to do so, we wouid like to make our statemeht :
before the Applicant puts on his case.
MR. KELLAHIN: We have no objection.

MR. PORTER: Any other appearances?
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MR. "MPBELL: Jack M. Campbell, Roswell, New Mexico.

I would like to enter an appearance on behalf of the Independent
Prodﬁ;ers and Royalty Owners Acsociation of New Mexico.

MR, BUELL: Guy Buell for Pan American Petroleum Corporati

MR. BRATTON: Howard Bratton, Hervey, Dow and Hinkle,
Roswell, Humble Oil and Refining Company.

MR. PORTER: Anyone else desire to make an appearance in
the case? Is there any objection to Mr. Hughston's motion or
request to make a statement in order to be allowed time to make
his plane connection? Mr. Hughston.

MR. HUGHSTON: I wish to thank the Commission and the othe
interested in this case for allowing me to do this; because of
transportation érrangeménts, we will not be able to stay throughou
the entire case. We wish to go on record, however, that our engi-
neers have gone over the rules changes proposed in Case 1369, and
they are in agreement therewith, ’

We understood in this connection that the Applicant will
in putting on its case, change the figure in the fourth line of
sub-paragraph (1) of paragraph (c) from 2500 to 1500, so that the
maximum pressure required on the casing, so that the sentence will
;ead: "Minimum casing test pressure shall be approximately one-
third manufacturer's»rated internal yield pressure except that
the test pressure shall not be less than 600 pounds per square
inch and need not be greater than 1500 pounds per square inch",

instead of 2500 pounds as it now reads. That change will be
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agreceable to Shell, and we wish to urge the Commission, after it

has heard the case, that it adopt the proposed rule.

MR. PORTER: Mr. Kellazhin, will you proceed?

MR. KELLAHIN: If the Commission please, I would like to make
a short preliminary statement. This application for amendment of
Rule 107 proposes three basic changes in the rule. These changes
would, first of all, reduce the minimum rating on cement intervals}
second, establish a statewide casing test-rule, a pro#ision that
does not now exist; third, allow complefion with no restriction
in the bottom of the tubing.

Changes one and three will make a considerable reduction
in operating cost and use of approved completion equipment and prot
! : cedures. Advances in technology and equipment within the last
several years make these changes desirable and proper. %

Change number two is proposed as a safety measure and 1
represents an addition to the present existing Pule 107.

Just %o discuss the proposed changes briefly, paragraph (a?
of the present rule remains unchanged. The major change occurs
in paragraph (b) where the present rule calls for a cement waiting
time of 24 to 30 hours. The proposed revision would change it
to either 18 hcurs or until a compressive strength of 500 pounds
per square inch was reached, in what is defined within the rule
as the "zone of interest". The zone of interest is defined as
that part of the casing hole annulus where the cement should have

sufficient strength to resist the stresses imposed by drilling
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out or completion operations. At the present time all waiting on
cement operations are based on time. Some states cover one phase
of the operation; some,others; for the most part this time interval

is 12 to 24 hours. In reality time is important only in that it

relates to the strength of the cement, and laboratory and field wox

have given. an insight into what strength a cement should have to
,pérform its function in an o0il well. 1In that connection, we will
attempt to show to the Commission the strengths which can be
achieved with the varicus types of cements and the adequacy o% the
proposed rule for protection of the strata involved.

We will have three witnesses. I would like to have all of
them sworn at this time. Mr. Davis, Mr. Ludwig, and Mr. Smith.

(Witnesses sworn.)

MR. PORTER: At this tihe the hearing will recess until
1:00 o'clock.

(Recess. )

AFTERNOON SESSION
January 15, 1958

MR. PCRTER: The hearing will come to order, please.
Mr. Kellahin.

MR. KELLAHIN: I wculd like to call Mr. Davis as the first
witness, please.

S. H. DAVIS

a witness, of lawful age, having been first duly sworn on oath,

testified as follows:
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DIRECT EXAMINATION

By MR. KELLAHIN:
Q Would you state your name, please?
A S. H. Davis.
By whom are you employed?
By The Atlantic Refining Company, Dallas, Texas.

What is your position?

> O ®» O

At the present time, I'm staff production engineer, in the
Crude 0il Production Division.

Q You have never testified before this Commission in the pas
have you?

A Neo, I have not.

Q What are your educational qualifications, Mr. Davis?

A I have a Bachelor of Mechanical Engineering degree, Ohio
State University.

Q What date did you get your degree?

A I got my degree in June of 1949 ahd accepted employment
immediately with Atlantic Refining Company.

Q What positions have you held with Atlantic Refining Compan

A For about four years I was in the Research Department work
in the completion research end of the research work. 1In that
capacity I worked on drilling fluid research, drilling rig researc
and improvements in completion practices, cementing was one of the
main parts of the completion work.

Q Are you presently engaged in that same type of work?
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A That's right, and there was a period of time between the
research work and the present work where I was engaged with the
Drilling Department for about a half a year, where actually I was

engaged actively in the running of casing and cementing of wells.

4

At the present time I am actively engaged from the production engif
neering standpoint in well completions and remedial work, and the
improvements in cementing and cementing techniques is one of the
main features of my job at the time being.

MR. KELLAHIN: Are the witness's qualifications acceptable
to the Commission?

MR. PORTER: Yes, they are.

'Q Have you made any sfudy in connection with your work on
the strength required in oil cementing work?

A Yes, during the past year we have made quite an intensive
study, started out initially to examine our own procedures and to
see what improvements could be made in our own; and with Mr. Faulk
1 presented a paper before the A.P.I. that summed up what our find+¢
ings were.

Q You say you and Mr. Faulk presented tnis paper?

A That's right, co-authored the paper.

Q What was the result of this research which you did?

A We found that actual cement waiting times could be lowered
considerably over what the rules called for in various states,

without adversely affacting the performance of the wells.

Q Now how much strength is required in oil well cementing,
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Davis?

Mr.,

A Well, I believe you read briefly there, many experts in
the cementing field feel that, or believe that five hundred pounds
per square inch is more than adequate for all cementing operations
in an oil well, that this value probapbly is conservative and has
a safety factor of from two to three within it. There is some
evidence available that a compressive strength as low as two to thy
hundred pounds per square inch are adequate.

Q What is the required time, required to reach this strength?

A The factors that determine the time required for cement to
gain strength is the composition of the cementing mixture, the
temperaturé of the environment in which it sets or cures, and the
pressure of the environment; and of these the composition and
temperatUré are by far the most important frdm the standpoint of
gaining strength.

Q You mentioned temperature as one of the factors involved.
Have you made a study of the formation temperatures in New Mexico?

A Yes, we have, and I would like to point out some things
about Exhibit 1 up here we wish to submit.

(Atlantic's Exhibit No. 1
marked for identification.)

A This Exhibit No. 1 is nothing more than a plot of sub-
surface static temperatures versus depth. The temperatures in
degrees Fahrenheit are along this column, and depth along this

column. This 1ine on Exhibit 1 represents a plot of data taken
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primarily in southern New Mexiéé Counties of Eaéy County, Lea
County, I guess some in Chaves County, and one or two wells in
Roosevelt County. The data were taken during bottom hole pressure
tests where the wells would be shut in for a period of, oh, at
least twenty-four hours, and sometimes as much as seventy-two
hours with recording temperature bombs;and although, as specified
on this particular curve as southern New Mexico because that was
‘the area in which the data was taken, it should be fairly represent
ative of the entire State of New Mexico. This upper line is the
line that was prepared from sub-surface data in the Gulf Coast
and is actually a line on which many of the A.P.I. cement test dat3
are based. It is shown here for comparative purposes.

I want to come back to this Gulf Coast line, but right now
I want to direct your attention to the New Mexico line where the
temperatures ranged from about 60 degrees upward.

Q In your opinion is the temperatﬁre line for southern New
Mexico representative of the sub-surface temperatures to be found
in other areas in New Mexico?

A Yes, it is.

Q What relation do these formation temperatures have to this
problem of cementing? |

A The bottom hole formation temperature ic considered to be
the temperature at which the cement cures or sets. This value,
this approach is somewhat conservative in that temperature surveys

run after cementing actually indicate that because of the heat of
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hydration liberated by the cement, the temperature may be as much
as twenty to forty degrees higher, soc that the average setting
and curing temperature of the cement in most cCases will be some-
what above the line shown, but this line is shown as the static
formation temperaturek, as being the lowest temperature which the
cement could be considered as setting, for a given depth.

Q Have you made a study of the time that is requ’ired to gain
a compressive strength of five hundred pounds?

(Atlantic *s Exhibit No. 2
marked for identif ication.)

A Yes, we have accumulated considexable data along this line.
I would like to introauce Exhibit 2, which shows the time required
for' a number of typical cementling mixtures to reach five hundred
pounds at various formation temperatures . This particular exhibit,
Exhibit 2, the time is shown along this column in hours, and the
formation static temperature is shown along this horizontal line.
There are several typical mixtures shown here; for instance, the
first one being common cement with tw percent calcium chloride
added for an accelerator. The next is neat common cement; the
third one is common cement with two percent gel added; and over to
the right side of the exhibit is the line shown for 50-50 posolan
mixture, typical slow set cement and 50- S0 posolan material with
six percent gel.

These curves shown in Exhibit 2 dindicate, well, for instang

let's look at the common cement with two percent calcium chloride.
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1t shows at formation temperstures as low as fifty degrees Fahrenhdi

that five hundred pounds would be gained in approximateiy fifteen
hours. Of course, as the temperature increases, this time falls
off rapidly. Actually you can look at this Exhibit 2, and the

slow setting cement over here will gain five hundred pounds per
square inch at one hundred twenty degrees here in a period of abouf
twelve hours.

Now from this Exhibit 2 you can see that the temperatures
which we are talking about, in New Mexico the lowest temperature
we have shown here is about sixiy degrees. With the proper use
and selection of cement and the use of calcium chioride at your
low temperature, which would be a shallow well, we can get five
hundred pounds in fifteen hours. The slow set éement when used
at the temperatures in excess of one hundred degrees, those are
the temperatures for which they are designed, and five hundréd pour

per square inch can be gained there in a period of twelve hours;

and this 1ndicates that actually these typical cementing mixtures

when used at the temperature range for which they're designed at,
five hundred pounds compressive strength can be gained in considerg
less time than twenty-four to thirty hours called for by Rule 107
in the present form.

Q Actually Eihibit 1 shows that the lowest temperature you
would expect would be in the vicinity of sixty degrees. As a
matter of practice, you would be working at higher temperaturcs

most of the tLime?
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A That's right. 1In nearly all we will be operating at
temperatures in excess of this value of sixty degrees.‘ I would
like to point out that regardless of the weather conditions that
within fifty feet below the surface, the temperature will remaih,
for practical purposes, constant all year round. This data will
be practicable for year round.

Q Would it be practical to have one time requirement for all
the different types of cement?

A No, there's a difference in cementing compositions, and as
I have mentioned, there is different times required for the wvarious
compositions to reach a given strength.

(Atlantic's Exhibit No. 3
marked for identification.)

A We have Exhibit 3 here, which shows some extremes in cement
ing mixtures. This shows the compressive strength along this
column in hundreds of pounds.

Q Which column are you referring to?

A Vertical column along the léft side of Exhibit 3, and along
the horizoﬁtal column, or line immediately at the bottom of the
exhibit is the time in hours. The first three lines of Exhibit 3
here show neat common cement with a two percent calcium chloride
added, it shows for one hundred degrees, eighty degrees, and fifty

degrees. In looking at this we might pick the sighty degree line.

We can take a look at five hundred pounds per square inch compressiv

strength, a period of approximately ten hours would be required to
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gain that <trength. On“;he other hand, at the right and the lower
portion of Exhibit 3, we have shown some examples of what we would
refer to as filler-type cements, the top line being fifty percent
posolan with six percent gel added, at one hundred degrees; the
next line being the same cementing mixture at eighty degrees; and
then the lower broken line is a typical filler cement that is
marketed by one of the cementing companies, it is also at one
hundred degrees.-

From this you can s2e then, for instance, that five hundred
pounds in compressive strength will not be gained by the f@fty
percent posolan and six percent gel until a period of roughly seveﬂty
hours. So here it may be necessary to wait seventy hours on this
type of cement, the fifty percent posolan with six percent gel
and at, say, one hundred degrees, whereas we can get five hundred
pounds per square inch compressive strength at one hundred degrees
and common cement, and two percent calcium chloride; this line is

not actually continued down here, but it would be something less

e i

than ten hours required. So there is, because of the large differerce,

. both the neat common cement with the two percent calcium chl.ride
and these filler cements are excellént cementing materials, but
still we would not feel that we Shouid wait seventy hours on these
mixtures of common cement, where it might be required on the fillexy-
type cements.

Q Mr. Davis, you are familiar with the proposed rule changes

which are under consideration here, are you not?
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to handle this sort of situation.

A Yes, I am.
Q Are you familiar with the proposal that a minimum waiting
period of eighteen hours would be in effect?

A Yes.

Q How would you handle that, then, under the example that you

have given of the mixture of fifty percent posolan with six percent

gel at one hundred degrees, where you would say it would take
seventy hours to set?

A  We propose, we have proposed a zone of interest criterion
In other words, we would use,
if we had an application where we wanted to use a large amount of[
filler cement for most of the casing hole annulus, we will then
finish out the operation with some common cement with two percent
calcium chloride if necessary, if the temperature were down in the
neighborhcod of fifty or sixty degrees, to get the strength in the
zone of interest.

Now as I have stated before, the zone of interest is that
area in the well bore where some strength is required to resist thg
stresses of drilling out or perforating, fracturing. Under this
proposition, if an operator instead of using the proper type cement
in the zone of interest would elect to use one of these filler-typd
cements, then he should wait the additional time for his own proted
tion, for the cement to gain strength.
and most operators are familiar

Vle in our own operations,

with these types of cements, would not normally use a cement of thi

I
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ieighteen-hour rule?

type in what we have defined as a zore of interest. Actually

we have no, we have no provisions in the proposed rule that would
actually cover this situation; however, under the rule as it existg
now, there is no provision for covering the situation of that kind,
There's nothing in either rule, in other words, to guarantee that
good cementing practices are used. That would have to be one of
judgment on the operator. I would like to point out that those
filler cements would be an exception in that over here in this-
Exhibit 2 that I already introduced, ordinary common cement at the
temperatures that we'll normally be dealing with, somewhere in the
neighborhood of at least seventy to eighty degrees, we will attain
the five hundred pounds compressive strength in maybe twelve hours.
Certainly considerably less than the eighteen hours called for, so
we don't feel that there is any need for using any other types of
cement, where there are many of the oth:r available types of cement
can be obtained.

Q Those other cements would meet the requirement of the

A Yes, the eighteen hour criterion was picked primarily for
those that did not prefer to report cement strength and maybe didn!
have the information readily available. The sighteen hours was
selected because one of fhe most critical conditions in the well,
of course, is one of low temperature, and by the use of an accelera
in the common cement, at temperatures as low as fifty degrees, five

hundred pounds can be obtained in less than the ecighteen hours, so

t
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the eighteen hours was selected on that basis.

Q Now, Mr. Davis, there are a great many different brands of

cement. Are there variations in these brands as tc the time requiged

to reach the compressive strength that's needed?

A There is some variation in 21l cementing materials manu-
factured by different cement companies. However, in the common
cements, common Portland cements which I have been discussing
primarily here, the variation is not very great.

(Atlantictc Exhibit No. 4

- -

marked for identification.)

A I have an exhibit, Exhibit 4, which shows the strength of
three examples of accelerated cements. These cements were picked
at random for cements that are available in New Mexico, and were
sent to the Hélliburton 0il Well Cementing Laboratories in Duncan
to run tests on. Then I have shown in this example 4 the results
of these tests. There are ‘actually three distinct graphs on
Exnibit 4. The gx<ph A, for Portland cement A, the compressive
strength in thousands of pounds is shown along the vertical column

at the left of the graph, and along the bottom is the time in hours

and we have shown there the strength versus time for three different

temperatures, and then the same type of data are reproduced then
for Portland cement B and Portland cement C.

For exampie, let's look at the temperature of eighty degres

Fahrenhelt on cement A, a thousand pounds per square inch compressiv

strength ic obtained in a period of ten hours. On Portland cement
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B it would appear that a thousand pounds ner square inch compressiy
strength would be gained in eomeﬁhené nétneen nine and ten houfs;
and on Portland ccment C at eiéhty degfee;; the thousend pounds
would require approximately thirﬁeenfhonr%: so there i3y be a rangs
of approximately four hours from the extreme in these examples shov
I would like to p01nt out that at flve hundred pounds per
square inch which we have proposed, all:ofthese cements are well
within the eighteen hour prenosei. Fof ;nstance, at 51xty degrees
five hundred pounds would be rlght alongwhere upon example cement
A, a period of about eleven or twelve hours would?beArequ1red for
the cement to gain five hundred pounds per square 1nch. On‘exampié
B, the same period of approxlmately eleven, about twelve hours
would be required to gain flve hundred_pounds per square 1nch;and
on the example Portland cement C; five;hnndred,pounds would be
obtained in, looks like fourteen ongfifteeninonrs;nalleof which

are below the eighteen houre proposel. N

Q Now in preparing Exhibit 4'wbet ﬁes yeur source of informa4

tion? |

A It was the Halliburton‘Oil'Wei;tCementing Cempany ran the -
tests on three separate brandsyof cemenﬁsfhat we:e-obtained in N
New Mexico and sent to their Duncan:lanératories, and their da}a
was then sent to me. I actually preperee the curves from the data
sent, |

Q Is *his type of information available on other cements?

A Yes, this type of data is readily available from cement
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manufacturers and from cement service companies operating in the
New Mexico area. Much of it is already published in booklet form
and is available on request; however, all of these companies will
upon request run tests on any cement which they are asked to do soJ

Q So if the Commiscion is in need cf this type of informatiof
in administering the proposed rule, would they have any difficulty
in obtaining it?

A No, they would not. In fact, I have compiled over the pasé
year a considerable volume of this type of information, and would &
more fhan willing to make it available. I know that the cementing
companies would do the same thing.

Q On Exhibit 4 you have shown an accelerated type of cement.
Will the use of these cements,when you use these cements will the
mixture remain fluid long enough to be pumped into position?

A I have shown the accelerated cements in these instances
primarily because the cold temperature, or the low temperature
condition is the most critical and I wanted to show that cements
were readily available which would handle even temperatures as low
as fifty degrees. However, but for most applications down the
hole, the temperature may be eighty degrees, a common cement withoy
an accelerator would be satisfactory. However, since we héve dis-
cussed the accelerated cements for use, I have prepared an Exhibit
5 to show that these cements do remain fluid enough to be pumped
to the bottom of the hole.

(Atlantic Exhibit No. 5
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A Exhibit % is a chart which shows the pumpability time,
that is, the time that cement will remain fluid under various con-
ditions of depth and temperature. Now :his temperature action is
acrdss the top of the Exhibit 5, is actually taken from Exhibit 1,
as is the depth, so in other words, the temperature shown up here
corresponds to the depth shown at the bottom of Exhibit 5, and they
were taken from the southern New Mexico temperature gradient shown
in Exhibit 1. I would like at this time to direct the attention

to the difference between the Gulf Coast gradient and the New Mexid

gradient in Exhibit 1. The examination will reveal that a temperat

difference for a given depth will vary from approximately twenty tqg
fifty degrees Fahrenheit, the southern New Mexico temperatures
being the lowest.

Now the A.P.I. has set up a standard test proﬁedure for
determining the pumpability of cements under down hole conditions.
These tests are all founded and based on the temperature gradient
of the Gulf Coast. For that reason, pumpability times of céments
measured at Gulf Coast conditions will be too short or be conserv$~
tive for use in New Mexico, because of the difference in temperatuz
Actually at this time the data avilable is all based on,as I under-
stand, there has been a lot of data accumulated, but it is based
on the Gulf Coast temperature gradient. For that reason we have
prepared this Exhibit 5 which shows the actual pumpability at the

time of common cement with calcium chloride and ordinary common

cement. This data has been shifted slightly from its original forny
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: in order to make it adaptable to the temperatures found in New

Mexico. In other words, the same data for the Gulf Coast would be

slightly different. The important thing to be noticed from this i$
the depth to which either one of these, the common cement with
calcium chloride added or the plain common cement, can be safely
run in New Mexico. |
This horizontal line intersecting both the pumpability linis
[ ) in Exhibit 5 is the maximum time required to mix a thouéand sacks

of cement and pump it into position. That is based on A.P.I.

specifications that have been developed during the past several
t years. Actually I have a safety factor of about thirty minutes
| to the time required, as an additiounal safety factor to take care
of any breakdowns in cement equipment, so this maximum time then,
as you see, the deeper that the well is, the greater the time
required to place a thousand sacks of cement, because of the greatédr
distance it has to be pumped.
Where this line intersects the two pumpability lines repre-
sents the maximum depth to wkich that slurry could be safely run
so the important point from this is that actually the accelerated
common cement could be run to this point of intersection or cbout
] fifty-five hundred feet in New Mexico. That would be a perfectly
safe operation. Common cement without the accelerator can be run
to a depth of about ninety-five hundred feet. Now at greater depths
than this, the slow set cements would be required.

Q On these exhibits you have shown the time and temperature
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on accelerated cement. Do you advocate their use at all depths?
A No, we advocate the accelerated cement be used only at
temperatures lower than, say, eighty degrees, where by their use
we can take advantage of the shorter WOC time. At eighty degrees
for instance, common cement, as we can see from Exhibit 2, at

eighty degrees common cement will reach five hundred pounds per

square inch compressive strength in a period of twelve hours. Thete

is no need for the use of an accelerator at temperatures of eighty
degrees and above.

Q That completes your testimony on the exhibits, does it not?}

A Yes, that covers the exhibits.

Q I believe you have already stated that vou are familiar
with the proposed changes in Rule 107 which are under consideratio?
here. Will these changes meet the requirements which have been
discussed by you in connection with the five exhibits?

A Yes, I believe they will. 1In looking at the proposed rule
in part, paragraph (b), we have, it is proposed that a waiting
time of eighteen hours or until the compressive strength of at
least five hundred pounds per square inch shall be gained in the
zone of interest. The zighteen hour criterion, as we pointed out,
even at temperatures as low as fifty degrees, common cement with
an acc2lerator in it will reach the five hundred pounds in fifteen
hours. So we feel that the eighteen hours does represent a saving
in time over the present rule, yet it is more than adeguate to get

the strangths that we feel necessary. As already testified, the




five hundred pounds we believe to be a conserv%tive number, in that
there is some evidence available that the compéessive strengths
as low as two to three hundred pounds are adeq&ate. By defining
the zone of interest, as pointed out, these filﬁér types of cement
which are excellent cost saving materials can b? used in a large
part of the casing hole annulus, and we can stiil take advantage
of the low or the short waiting times afforded gy common cement
and accelerated common cement. Therefore we beiieve that the
exhibits show that the pfoposed rule change is éctually a little
on the conservative side and that it represents%what we would con-
sider good practice in our own operations. ’

Q Do you consider a strength criterion as%being superior to
one in which time is the only factor? |

A Yes, we believe that the strength is sup?rior, in that time
is of importance only in that it relates to the %trength of the
cement, and tﬁat we feel that strength is actualiy more direct,
and since there are a number of compositions thai are used, that ig
of cementing compositions that are used and are éxcellent materialg
we feel that a strength criterion fits all of th%se compositions,
whereas 3 single time that we might arrive at ma; not fit all the
cementing compositions in use today. ;

Q Do you consider five hundred pounds per équare inch adequat
for cementing operations? |

A Yes, and I feel that it actually has some safety factor;

I would say from two to three, that would allow us, that we will bd

1
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doubly sure, is about the only way I can put i%, there is evidence

available that strengths as low as two hundred pounds are satisfactory

for all operations in oil well cementing.

Q Is there sufficient technical data available at this time
to predict the time required for a given cementing mixture to
reach the necessary compressive strength?

A Yes, this data that I have presented'here, must of it has
been taken from; as I said,data that was already published. The
others, at low temperatures particularly, we had special tests run
to provide this data, and as I pointed out by Exhibit 4, the three
different brands of cement that are available in New Mexico all
fall within the proposed rule; and this data, as I pointed out
vefore, can be obtained upon request from cementing companies or
the cement -- that is, the cement manufacturers or the cement
service companies and other operating companies,such as Atlantic
will furnish that data where requested.

Q Can these compressive strengths needed be achieved in less
than the twenty-four to thirty hours called for in Rule 107, in
- your opinion?

A in my opinion; they can be obtained in considerably less
than twenty-four hours. I will say there needs to be some judgment
used in selection of the cement, but it's of primary importance fox
the erator to use the cement which is suitable for an operation,
and there are many cements available which will meet the requiremer

of Rule 107. Some of the filler cements, as I stated previously,

ts
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will require a somewhat longer time, but they would require longer
times, actuaily, than as specified under the present rule. I know
of no occasion where the filler types of cement which require the
longer times are used in that portion of the hole where strength
is required before perforating or drilling out. Now by using the
strength criterion, we would permit the use of these filler-type;
cements up the hole, for instance, to protect your casing against
corrosion and to cover some zones that might be perforated some
years later, but what we're interested in primarily is having thé
cement that will gain the strength within the proposed rule in the
zone of interest where we are going to perforate immediately or |
where we are going to drill out immediately.

Q Now in the proposed rule there is a new provision callingi
for a statewide casing test. Will you discuss that, Mr. Davis? k

A As you mentioned, this rule is an addition to the present?
rule, and‘it's proposed primarily as a safety factor or as a safet#
provision. An adequate casing test assures the operator that
casing will hold pressure without leaking. Should casing leak, it
could be responsible for the loss of hydrocarbon reserves to other
underéround formaticns, and in some instances could be responsible
for serious blow-out. The proposéd Rule 107 as it was initially
presented called for a test pressure as high as 2500 pounds. At
this time we would like to reduce that 2500 to 1500 nounds per
square inch, so that the rule would then be as follows: The casing

test rule when applied to rotary tools calls for a pressure test
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equal to "one-third of the manufacturer's rated internal yield
pressure except that the test pressure shall not be less than 600
pounds per square inch and need not be greater than 1500 pounds
per square inch.™ The 1500 was put in at the suggestion of several
operators, who felt that many of the rigs, rotary rigs availabkle
would not have mud pumps capable of reaching 2500 pounds.

Q In that connection, Mr. Davis, would you mark that change
6?

on what has been marked as Exhibit No.

(Atlantic's Exhibit No. 6
marked for identification.)

A Yes, I will. Now for the cablé tool operations, we have
provided a bailing test, in orderkthat the cable tool operator
wouldn't be forced to have an auxilliary pump to perform the
pressure test at his casing. The cable tool operator is free to
use the pressure test,in addition, the operater of rotary tools is
free to use a test pressure of higher than 1500 if he felt it would
be desirable.

Q There is a proposal to allow completions with no restrictig
in the bottom of the tubing. What is the reason for that proposal?

A Paragraph (c) of the present Rule 107 states that the
bottom of the tubing shall be restricted to an opening of less thanp
one inch or be bull plugged. During the recent years, the develop-
ment of permanent type of well completion equipment and procedures

makes it desirable to have the bottom of the tubing full open.

As a matter of interest, one of the main developments has been the
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you or under your direction and supervision?

development of the through tubing perforator, which enables us to

run a perforating device through the tubing and out the casing and

perforate a given zone. There are other tools that are run in conS

junction with permanent type completions which a156 fequire full
open tubing. There are also provisions available for putting a
removable type plug in the bottom of the tubing if we want to block
the bottom of the tubing to prevent the loss of instruments, the
difference being, between the permanent type and this type, is that
it can be retrieved by a wire line which will then:permit us to

run the tools out of the open end of the tubing, so we would like
to propose that in order to allow the use of this equipment that
we would leave off the last sentence of paragraph (c) in the currer
rule.

Q Mr. Davis, were Exhibits 1 through 5 inclusive prepared by

A Yes, they were.
Q And Exhibit 6 is a copy of the proposed rule, as was circu-

lated by the Commission, with the exception of the change made by

you as to the pressure under the testing procedure; is that correct?

A That ic correct.

MR. KELLAHIN: At this time we would like to cffer in eviddg
Exhibits 1 through 6 inclusive.
MR. PORTER: Without objection Exhibits 1 through 6 will bd
admitted.

MR. KELLAHIN: That's all the questions we have.

!
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MR. PORTER: Does anyone have a question of Mr. Davis?

Mr. Bueil.

CROSS EXAMINAT ION
I By MR. BUELL:

Q Mr., Davis, my name is Guy Buell with Pan American Petroleu&
Corporation. I will hand you what I will ask to be marked as Pan

Americants Exhibit No. 1.

(Pan American's Exhibit No. 1
marked for identification.)

Are you generally familiar with what Exhibit 1 contains?
Yes, I am.

You have seen that previous to this hearing, have you not?
That's right. |

That relates entirely to Section (d} of Rule 107, does it

o » O » DO

not?

A That's right.
‘ Q I believe the changes that it makes over your proposed rulg
; : and the present Rule 107 is generaliy that gas wells that produce

no liquids shall not require tubing, and also provides for admini-

strative exception to where your tubing is bottomed and where your
tubing has its perforation. Is that generally ycur understanding?
A That is generally my understanding.
Q Would you have any engineering objection to an amendment
such as this being adopted?

A No, I can see cases that might come up where it may be

desirable to raise the tubing to the point of getting it above a p3y
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zone that we hadn't completed in initially. It would be very
desirable.
! Q In other words, administrative exceptions should encourage

more permanent type completions?

A Yes.
# Q Isn't that generally considered a conservation measure?
2 A Yes.

MR. BUELL: Thenk you.
A I have a correction to add myself. I called the wrong pard-
graph when I was discussing the restrictions in the bottom. I
called it paragraph (c) and it is paragraph (d). I would like to
make that correction.
; ‘ MR. COOLEY: The restrictions as proQided by the present
| rules are in paragraph (c).
A Is that right? I don't have my copy of the original.
MR. COOLEY: I'm sure they are. There is no paragraph (d)
in the existing Rule 107.
A No (d)?
Q No paragraph (d) at all. ‘
A I thought I had made an error when I presented that. 1In the
proposed rule it will be in paragraph (d).
MR. COOLEY: Are you through, Mr. Buell?
MR. BUELL: Yes. I would like to formally offer Pan Ameridan's
Exhibit 1.

‘MR. PORTER: Without objection it will be admitted. Mr.
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Campbell.

MR. CAMPBELL: Jack M. Campbell, Roswell, New Mexico.

By MR. CAMPBELL:

Q 1I'1ll ask this question on behalf of Texas Pacific Coal and

Oil Company. Did I understand you to say that you saw no engineerjng

objection to the proposed amendment of Pan American with regard
to not requiring tubing in gas wélls? »

A No, it doesn't cover not réqUiring:tubing in gas wells.

Q That was my understanding of it.

A It was my understanding --

Q That if there was no fluia that you did not need tubing-in
gas wells?

A No, that doesn't cover. It covers only the movement of :thé

lower end of the tubing without caliing a hearing, is my understandging.

Q "All flowing oil wells and gas wells that produce liquids
shall be tubed, and the tubing shall be set as near the bottom as
practical.* I would assume from that if there is no liquids the
gas well doesn't need to be tubed? |

A That is in the present rule.

Q That is the present rule?

A Yes.

Q Do ycu consider you can determine aécurately whether there
are liquids and the extent of those liquids without tubing?

A I have no comment to make alona that regard. That was in

the present rule and we proposed to change only that portion which |

s
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would, we were interested in having changed.

MR. PORTER: Inrorder that there be no mistake here, I thin
possibly we should read the present rule.

M. ONOLFY: Would you like me to do so?

MR. PORTER: Yes.

MR. COOLEY: Paragraph (c) reads as follows: "All flowing
wells shall be tubed, the tubing shall be set as near the bottom af
practical, but tubing perforations shall not be more than 250 feet
above the top of pay, unless authorized by the Commission. The
bottom of the tubing shall be restricted to an opening‘of less
than one inch or bull plugged in order to prevent loss of pressure
.abs or other devices."

MR. CAMPBELL: That is a change at least in terminology.

I am not familiar with whether the Commission considers a flowiiig
well includes a3 gas well under their intérpretation of it. This
would quite definitely exclude it.

- MR. COOLEY: The Commission has interpreted a gas well as
being included in a flowing well.

MR. CAMPBELL: I have no further questions.

MR. PORTER: Anyone else have a question? Mr. Nutter.

By MR. NUTTER:

Q Mr. Davis, you were a co-author of a paper delivered to thd

Q About a year ago?

LIE ARty By S R
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A  Yes.

Qk In that paper, wasn't some mention made of the temperatures
of the slurry?

A Yes,

Q And whether the setting time was affected by the slurry
temperature?

A Yes.

Q What effect has the slurry temperature to do with this setd
I don't see it covered in any of the exhibits.

A Since writing that paper, we have taken a number of temperd
ture surveys, some run in cold weather operations that would indics
that the slurry temperature,eveh though you may start out with colg
sluriy due to cold mixing water, has raised to the formation tempex
ture in a very short period after the cement has reached bottom,
particularly in the cases of sﬁallow wells where the bottom hole
temperature of the well hasn't been lowered & lot by a long period
of circulation. We have investigated further this heat of hydratig
which I mentioned, and in examining these temperature surveys whexrgd
there were temperatures taken at intervals of one to two hours
after pumping, the plug indicated that the temperature of the slurt
had actually come up to the formation temperature in a period Of,
one or two hours after having reached bottom, and that it continueg
to rise up tb as much as forty degrees above the static temperature

so thereby we now believe that the average curing temperature, so

-+
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speak, is somewhere between the peak temperature reached during
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setting and the formation temperature, the static formation temperi-
ture; and that the effect of cold water mixing temperature will have
very little effect on the time required tuv gain five hundred pound$.

Q So for that reason you don't feel that the temperature of
the water is material --

A No.

Q -- in the setting time of the cement?

A No, we have other factors such as heat of hydration and loss
of water into the slurry that would hasten setting that we haven't
counted on, and that are fa¢tors that would mofe than overcome the
cold water problem.

Q Do you think that all waters that would be available through-
out the State of New Mexico would be of such temperature that no
effect, that no detrimental effect would be had in the slurry mix-
tures?

A That is my opinion,

Q Have you established any temperature gradient for areas
except soﬁtheast New Mexico as depicted on Exhibit 17?

A No, I have not. We operate no wells in the area other thag
that covered. However, that temperature gradient will actually
hold also for West Texas and I see no reason‘why it should be apprg-
ciably different in the northern nart of New Mexico.

Q So you would recommend that temperatbre gradient for the
entire State?

A That's right.

TP
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Q Mr. Davis, are casing test rules sucn as
here rather common practice throughout the indust
be by regulatory bodies or by individual compania
recognized things?

A Yes, they are very much recognized in mar
in some additional State rules. The test is made
out, and as such is an actual test of whether ths
leaking, and from that standpoint we fcel that at
operations, for instance, the surface pipe is one
casing strings in the well and thaf we should be
casing is not leaking before we continue operatio

Q What does the rule,as far as New Mexico i
in the line of casing tests?

A There is rno statewide test rule. There 3
rules. These pool rules in most instances call f
a pressure test to be applied when rotary tools a
applied after drilling out a portion of the casin
imately five feet into the formation. Actually w
type of practice is not in the best interest of s
operation-cf drilling an oil well, since all we !

pressure test a conditien of that kind is to dete

required to break the formation down, and that we

zone of weakness that may be there to bother us at some later date

as we drill on later.

Q Is this cable tool optional test stand

g shoe and approx-

ard practice throv

/ou have proposed
ry, whether they

.7 Are they

¥ pool rules and
before drilling

casing itself is

ot the important
hssured that the
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A Some form of a’bailing test is standard through the industny.

There is some slight difference in wording in various states; howeuder,

this rule as we proposgd it appear§ to be about what is being done
in New Mexico and in parts of Texas. The specific wording is not
quite the same.

Q Will this amended pressure test from 2500 to 1500 pounds
provide an adequate test on the casing in a thirty-minute period?

A I believe it will provide an adequate test of whether the
casing will leak if it doesn't leak under fifteen hundred pounds,
it's very unlikely thaf it would “leak at twenty-five hundred.

Q Is the ten percent pressure dropithat's permitted usually
construed to be an acceptable pressure drop?

A Yes, that is in a number of rules of regulatory bodies.

Q What is the meaning of "satisfactorily" drying in the
baiiing test with the cable tool operations?

A That is a wording that was made to approximate what was
being done. Actually if you will look, there are some pool rules
in the State of New Mexico, for instance in Eddy County that say

"..311 3 PR 4
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iately dry", so I guess "satisfactcriiy” is
"approximately". Actually there can be, I might point out, in some
other states the rule calls for the casing to be bailed down to a
point mid-way Letween the top of the cement and the bottom of the
cement, and that there shall be no greater, the fili shall be no

greater than two percent of the bailed distance in a period of two
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to six hours. To me it is very unlikely that with bailing equipment

available, that when you get down to such fine numbers that might

represent on a shallow well that you would actually be able to

determine two percent of the bailed distance with a bailer. So the

i
f

wording "satisfactory to dry" was left that way, and it would be
at the discretion of the Commission to interpret it.
Q You feel that the operator of a cable tool rig that has rup

a test should report how dry it remained or how satisfactorily?

A Yes, I think that if there is any leakage at all he should
report it. |
i Q? Mr. Davis, you testified that you couldn't see anything
engineeringly wrong with this amendment to Rule 107 (d) as proposed
by Pan American on their Exhibit No. 17

A Yes.

Q If that were rephrased to read scmething similar to this:
That all flowing oil wells and gas wells shall be tubed, provided
however that administrative exception could be granted to gas wells
that did not make liquids -- would you see anything engineeringly
wrong with such an amendment as that? |

A Well, speaking from our own operations, if a gas well could
be counsidered as non-corrosive, I feel there would be nothing par-
ticularly wrong in not having tubing. However, that is something
that should be, you have to consider the pressure at which that gajg
was at. There are such things as,gas, of course, is more likely

to find its way through couplings, or it's harder to hold, confine




than is a liquid,such that if you have high pressure gas and you
were to have 3 leak and not have fubing to immédiately kill it, you
might have some serious difficulties.

Q 1In other words, you bring up things besides just the liquids
that may make it desirable or undesirable?

A That's right. In other words, we would not in our operatidns
complete a3 gas well without tubing in it.

MR. NUTTER: Thank you.
MR. PORTER: Mr. Utz, did you have a question?
By MB. UTZ:

Q Mr. Davis, referring to your Exhibit No. 4, as I understand
that exhibit, your Portland cement A, B, and C aré different brand
names?

A Different brand names.

Q Who accomplishes the test that you show on the graph there
bn the exhibit?

A You want to know the one specifically that made those testg?

A Yes, did the companies give you that information?

A Some operating companies are in position to make those testyis
themselves. We do make tests of that nature in our laboratory.
Those specific tests were made by Halliburton at our request. They
would make them at any operator's request or Commission's request.

Q Would there be a neutral agency that could accomplish those
tests, supply us with information, other than --

A (Interrupting) There are neutral testing laboratories, yeq.
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It would be a matter of the expense of having the test run. Some-
L body would have to provide the expense of running the tests if an
independent laboratory were to do them. However, I would consider
any one of the cement service companies as independent, as far as
that goes, of any of the operators.

Q You would consider their testc then 2c haina accurate? }

4 A That's right, because you see those tests are all, the

4 pumpability tests and actual curing tests are all conducted under
recommended practice bulletins published by the A.P.I.. RP-10-B
and RP-10-A are two of the bulletins that specify the testing of
0il well cements, and all of these laboratories that are conductind
these tests are equipped with that type of identical equipment for
running these tests. The tests of one laboratory have been correlated
with tests of another laboratory, and in most instances where the
same conditions were used, there was very little variation detected.
Q Would they test all brands of cement and make that informa-
tion available to the Commission? v
A I'm sure they would run tests of any brands that were
available in a given state. For instance, in New Mexico they would
make the test -- I would like to point out to you that the common
cements that I have shdwn there, Portland common cement doesn't
vary a whole lot from one brand to the other, and that you could
accumulate some data but you would find that various brands of
common cement would all fall within the specifications called for

in the proposed rule. The slow set cements arec something different;
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|
various cement manufacturers use different retarding agents in their
cements, and as such their pumpabilities will be different and the
times to require setting will be different. However, slow set
cements are used and are designed to be used at temperatures in
excess of forty degrees. At those temperatures you will find that
even though there is scme variation between various brands of slow
set cements, that they would still meet the specifications called
for in Rule 107.
o ‘ Q You feel thaf any brand of cément-that the Commission would
like daia on would be reliable information, tésted by a well servige
company such as Halliburton?
A I do.

" MR. PORTER: Anvone else have a question of Mr. Davis? Ydu

may be excused.
(Witness excused.)
MR. KELLAHIN: I would like to call as our next witness Mr|

Dwight K. Smith.

DWIGHT K. SMITH

a witness, of lawful age, having been first duly sworn on ocath,
testified as follows:
DIRECT EXAMINATION

By MR. KELLAHIN:

Q Would you state your name, please?
A Dwight K. Smith.

Q By whom are you employed, Mr. Smith?

S o e e e o i i o A2 8 e e i e m i




A Hallibnrien O Well Cementing Company, Duncan, Oklahoma.

@ ¥hat is veur position?

A Section leader of the Cemert Section of our Research Testing
Laboratory. ;
Q What is your education, Mr. Smith? |
I hold a B. S. degree in Chemistry.
From what school? |
Oklahoma Baptist University, 1943.

What has been your experience since that date?

> 0 > 0O 0>

I have been employed by Halliburton for approximately twelde
vyears. Ten of that has been working with testing, using additives
in cement in oil wells.
Q How long have you been section leader at the lab in Duncan®
A Approximately four years.
MR. KELLAHIN: Are the witness's qualifications acceptable?
MR. PORTER: Yes. |
Q Have you had occasion in connection with your work to obseﬂve
the cementing practices in states other than New Mexico?
A Yes, sir, I have.
Q Is that observatidn in states where temperature is comparable
to those in New Mexico?
A Yes, sir.
Q What states would those be?
A T am actually more familiar with the practices in Oklahoma

and Kansas than I would be here in New Mexico. I think the temperature




changes would be somewhat comparable in those states.

Q@ How do the practices in those states compare with the
changes being considered in Rule 107 under consideration here?

A Actually I think the regulations in Oklahoma, there are no
regulations except on surface pipe; and that is twelve hours. Kans
follows a similar trend. The regulations are fairly close. I know
of some instances recently where wells have been cemented and drill
out on surface pipe within a2 four to twelve hour period. We have
had some instances this past summer'wsen we have been doing some
work with accelerators where a shallow well has been cemented in
the morhing; perforated in the afternoon, and fractured the next
morning.

Q Do you consider that a safe procedure?

A Yes, sir, I do.

Q In connection with your work, do you run tests on cement?

A Yes, sir, we did. We probably test cements from all areas
of the United States, different manufacturers as well as foreign
cements.

Q Now onAthe basis of work done in the laboratory, do the
results of that work generally agree with the test that has been

presented here by Mr. Davis?

A Yes, I think so. Most of your common cements as designated

by the A.P.I. as Class A cements will have strengths at one hundreq

degrees in twenty-four hours of two thousand pounds or better.

Some will run as high as three thousand, which is probddy higher |

as
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than some of the values Mr. Davic has shown here. Actually they
are designed so they are compatible with additives and still have
desirable stirengths.

Q Is this test data available to the operators and to the
Commission from your company?

A Yes, it is.

Q In the event that the New Mexico Oil Conservation Commissidg
:ded such information, would you be willing to supply it to them?

A Yes, sir, we would. Actually here in New Mexico I doubt
if you have over about three brands or four brands maybe, at the
most, differenf brands of common cement available, and you have onl
one retarded type at the present time; bui we would furnish such
information, either existing intormation or new information, that
might be desired.

Q On the basis of the cements which are in use here in New
Mexico to which you have just referred, do those cements, both the
common cement and the retarded cements, meet the requirements out-
lined by Mr. Davis?

A I would say yes.

Q Both as to time and as to strength?

A  Yes.

3} On the basis of the information which has been given here,

do vou concider that the nropcsad Rule 107 would he a conservative

approach?

A 1 think so, vyes.

n
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MR. KELLAHIN: That's all the questions we have.
MR. PORTER: Does anyone have a question of Mr. Smith? Mr.

Nutter.
| CROSS EXAMINAT ION

By MR. NUITER:
Q Mr. Smith, are you acquainted with'temperature gradients

encountered in the wslls in southieast New Mexico?

A To some extent, yes, sir.

Q Does that graph, Exhibit 1, pretty well depict the temperat

gradient per thousand foot depth?

A I would say it does, yes, sir.

Q What about northwest New Mexico?

A I'm not too familiar with that area, but I would say from
our experience with temperature and logs that it would. I think it
wouid cover the area,as Mr. Davis pointed out, across the West
Texés and into southeastern and northwestern New Mexico.

Q So you think that one temperature gradient chart, as this
one?is, would cover the entire state?

A- I believe it would, yes, sir.

MR. NUTTER: Thank you.
MR. PORTER: Anyone else have a question? The witness may
be excused. (Witness excused.)

MR. KELLAHIN: I would like to call Mr. Ludwig.

i} A2
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NORMAN C. LUDWIG

a witness, of lawful age, having been first duly sworn on oath,
testified as follows:

DIRECT EXAMINATION

By MR. KELLAHIN:

Would you state your name, please?
Norman C. Ludwig.

By whom are you employed?

- Universal Atlas Cement Company.

What is your position with that company?
Associate director of research.

What is the business of the Universal Atlas Cement Company’

Lo Ao I Y |

Manufacturer of cement.

Q Now, in connection with your work as research associate,
what educational qualifications do you have?

A I have a B. S. degree in Engineering from Illinois Tech
and a Master's Degree in Physics from the University of Chicago.

Q What has been your experienée, Mr. Ludwig?

A It has been mcre or less concentrated on oil well cements
since 1939. |

Q Has all of that time been with the Universal Atlas Cement
Company?

A That's right.

MR. KELLAHIN: Are the witness's qualifications acceptable?

MR. PORTER: They are.




Q Mr. Ludwig, have you had any experience in oil wéll cementing
and problems in connection witbh that type of work?

A That is, with the type cof work that has been described herg?

T Q Yes. |

A To preface my remarks, our company does not ma-két cement.
in New Mexico because it's an out of area location. Reférring to
Figure 2 and Figure 3, our common cement, neat and with éalcium
chloride, as a rule gives a iittle greater strength thanéthose
curves show. On that basis I believe that the proposal és presented
is conservative. The crux of the situation, of course,i% the

development of earlier strength.

Q Are you in agreément with Mr. Davis' testimony as to tempera-~

ture being the prime factor in connection with that?
A Temperature is the prime factor in challow depthE;and at %

low tempergtures,as has been discussed, pressure does no? have a
great effect. .

Q To what extent, then, should time be considered in connection
with achieving the strength required in o0il well cementfng?

A Would you state that question again? B

Q Well, then, to what extent would you consider tfme is a
factor in achieving strength? |

A Well, time is the important factor.

Q But time and temperature together?

A Yes, time anu tempersture ars the twe

Of course, as has been brought out by Mr. Davis, the things that




affect the initial strength is the temperature and the time and
the composition; those are the three thidgs. Pressure is an added%
factor which becomes important as pressure becomes greater, and
especially at higher temperatures.
Q Are you in general agreement, then, with Mr. Davis' preseni
tation as to the change in the time rule in the New Mexi:o rule?
A Yes, I am. 1 feel that, as I have said, that eightieen
hours is an ample time.
MR . KELLAHIN: That's sll we have.
M. POR?ER: Anyone have a question of the witness? Mr.
Nutte:.

CROSS EXAMINATION

By MR. NUTTER:
Q Mr. Ludwig, do you believe that the curves with the varioy
cement mixtures that are depicted on the charts are typical of most
mixtures of that type, regardless of the manufacturer of the cement
A By "mixtures", do you mean --
Q Well, I mean the mixture of two percent gel.

A 1 believe that the common cement with two percent gel and
with calcium chloride are typical, ard as I said, nur cements with
those mixtures develop a little more strength than wnhat is shown.
We do not, as a cement manufacturer, have experience with the
50-50 posolan so I am not qualified to give an opinion on that.
Cur slow set cement in the temperature range shown on the curve

would be somewhat under the curve that is shown in Figure 2, especi

S
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when @e bring in the factor of temperature which is important when
you g?t into the weli depths as you would usc¢ that cement in.

b In other words, there is & variation, and sometimes 3 markdq
variation in the strength of one cement mixture as compared with
the s?me cement mixture made by another manufacturer?

A Not the common cements, there is not too much; but in the
slow ;ef cements, as explained by Mr. Davis, there is a4 -- I wouldn
say m%rked difference, but there is an appreciable difference. 1I'n
not qéalified, as I mentioned a minute ago, to discuss the posolan
mixtu%es; there are a number of different posolans, of course, as
everyéody knows, different types of posolans.To amplify the situati
on sléw set cements, you may be .interested in some cooperative
A.P.Ié work that has been»ddne within the past year, in which eight
slow éet cements were tested by eleven laboratories, to determine
the sérength of the cements and to determine the reproducibility
of te;t procedures. It was rather remarkable how the application
of pr%ssure tended to bring those slow set cements down to pretty
much t}e samz common basis insofar as ea:ly strength goes. That
work i% available, too. |

Qé Do you think that by use of a2 chart such as these charts,

when you know the brand of the cement and the mixture of the cement

and thé temperature of the hole, that an accurate appraisal can be
made o? the strength of the cement, with a given time period?
A% Yes, I think it's possible.

Q' You are from Indiana?

d

't
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A Gary, Indiana.

Q You wouldn't know about the temperature gradient in the
San Juan Basin, I don't suppose?
A No, I don't.
MR. NUTTER:  Thank you.
MR. PORTER: Anyone else have a question of the witness?

The witness may be excused.

(Witness excused.)
MR. PORTER: Anyone have any more testimony to present in

the case? Any statements?

"MR. KELLAHIN: That's all the testimony we have at this time.

MR. PORTER: Mr. Buell.

MR. BUELL: May it please the Commission, Guy Buell, Pan
American Petroleum Corporation. Let me state at the outset, we
certainly would have no objection to the proposal by Mr. Nutter to
our proposed amendment of section (d), and we would recommend the
adoption of the proposed Rule 107 as amended by our amendment and
as amended by Mr. Nutter's amendment.

MR. PORTER: Mr. Campbell.

MR. CAMPBELL: With regard to the statement of Mr. Buell,
I think that is a rather consequential change, and one that perhaps
requires some study by operators and the Commission. I wouid like
to inquire whether it 1is possible that a period of time could be
given to submit comments on this proposed rule, or that the case

be continued until the next monthly hearing. Most people did nrot
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receive it until the docket was sent out. So far‘asithe A;sociatio
is concerned, we are certainly in agreement generall; wiﬁh%all of
the provisions. However, there are two or three pro&isigng dealing
with shallow cable tool pools which we would like toihavé én oppor-
tunity to study a little further, and perhaps make s%me suégestions
to the Commission, either at another hearing or if, éathe&%than

slow the matter down, if there is a hurry about it, ﬁave aéperiod

of time in which to submit written comments cn that.

]

I would like to request the Commission to alﬂow ué%to do
that either in that manner, or allow a continuance og thef%ase
until the next hearing. % ‘

MR. PORTER: Mr. Campbell, we will defer actfbn on%your
motion for a moment. We will see if anybody else hasia siétement
to make at this time. | i

MR. KELLAHIN: We would like to say there seems t9;be somé

concern expressed by the Commission staff with regardtt>thé tempera

ture oradient ‘in the northwestern part of the State, and ﬁé will

make every possible effort to supply the Commission with {ebperatUr
gradients in that area as soon as possible. We will Ee aSl? to
produce it and according to the information available%at fh? preser
time, it seems to be indicated thét they wuld run hiéher?than in
southeastern New Mexico. ~Also in connection with theicase, we

have a letter from Phillips Petroleum Company express%ng support

of the proposed change, which I would like to submit io the%Commiss

for their information.

48
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1 believe that we have nothing further to add to what has
already been said. We urge the adoption of the rule.
MR. PORTER: Does anyone else have a statement to make

at this time in the case?

MR. BRATTON: Howard Bratton, Hervey, Dow and Hinkle,

Roswell, New Mexico, representing Humble Oil and Refining Company.
We have a statement which we will make at this time; however, if
the Commission is going to take further statements or continue the
case for the possibility of further testimony, I believe we prefer
to wait to introduce our statement until such time.

COOLEY:

MR. Mr. Commissioner, I have some communications

here.

MR. PORTER: 1In other words, you would like a ruling on

the motion before you decide which way you would go? Is there

any objection to Mr. Campbell's motion to continue this case until

3

the next regular hearing?

MR. KELLAHIN: We have no objection,

and then,

as I under-

stand it, the statements would be made at that time?

MR. PORTER:
MR. KELLAHIN:

MR. PORTER:

Yes.

We have no objection to that.

3
a~

The case wi

February hearing, which I believe is February 13th.

X %X ¥ ¥ X ¥ *

nucd until the regular
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STATE OF NEW MEXICO )
COUNTY OF BERNALILLO )

I, ADA DEARNLEY, Notary Public in and for the County of
Bernalillo, State of New Mexico, do hereby certify that the fore-
going and attached Transcript of Proceedings before the New Mexico
0Oil Conservation Commission was reported by me in stenofype and
reduced to typewritten transcript under my perscnal supervisioh,
and that the same is a true and cor: "¢t record to the best of my
knowledge, skill and ability.

WITNESS my Hand and Seal thisJ-fzday of January, 1958,
in the City of Albuquerque, County of Bernalillo, State of New

Mexico,

SCut) o2
NOTARY PUBLIC

My commission expires:

June 19, 1959.
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FRONTIER REFINING CO.

The

4040 EAST LDUISIANA AVENUE « DENVER 22, COLORADO

o DENVER, COLORADO

‘ . General Office Manufacturing

4040 East Louisiana Avenue
Denver 22, Cclorado
January 10, 1958

New Hexicb 0il Conservation Commission
Santa Fe, New Mexico

Gentlemeni

Re: Case 1369
Hearing January 15, 1958

. We ! wish to enter an appearance in this case by letter
as follows:

We object to paragraph (c) (1) with regard to testing
production casing strings. When the top plug is bumped with
approximately 500 PSI greater than the pump pressure during
final stage of the cementing operation, this in effect is a
test of the casing. When rotary rig is released and the
well compIeted with cable tools, the proposed order would
impose on the operator an additional pump truck charge of
from about $200 to $300, plus approximately 75¢ per mile
one way over 25 miles.

We ﬁlso object to (c)(2): When completing a well
with cable tools, we have found that a dry test of 2 hours
has alwaystbeen sufficient.

We believe adoption of the proposed rule change would
for the mokt part cause unwarranted additional expense to
the operator. In general we believe the existing Rule 107
is’ entirely adequate and would urge that thc proposed riule

- change be den1ed in entirety with one exception: we agree

that 18 hours WOC on surface casing would be sufficient.
Yours very truly,

& BLNauwwioly

E. B. Granville
Drilling and Production
Superintendent

EBG:pb

Stop ot the Sign of the Raris’ Horse

CHEYENNE, WYOMING




PRODUCTION

PHILLIPS PETROLEUM COMPANY

BARTLESVILLE,OKLAHOMA

DFPARTMENT chober ll"’ 1957 EARL GRIFFiN
GENERAL SUPFQ!NYEP.OFE-Y
JALK TARNER

t E. FITZJARRALD
TECHNICAL ADV.SER TO MGR

MANAGER

H. S KELLY
€ {lLF ENGINEER

In re: Completion Practices - Cementing ~ Proposal for Amendment of
New Maxico 0il Conservation Cormission Statewide Rule 107

Atlantic Refining Company
Hidland, Texas

Attention of Mr, J. H. Faulk ,
Gentlemen:

This is-to advise that Phillips Petroleum Company is in
support of your proposal to aumend the subject rule to reduce WOC time
and to eliminate the requirement of an opening of less than 1" at the
bottom of the tubing on flowing wells, The proposal to change the
WOC time was expressed in your memorandum of September 24, 1957.

You may advise the New Mexico 0il Conservation c:;nxnlssion
of our concurrence,

Very truly yours, ‘ /,

/fffwx vw"‘f/

L. E. F:Ltzjarrald ’

) i
/]
s

LEF :OPN :HD L

It’s Performance That Counts
FLITE-FUEL — TROP-ARTIC




OIL CONSERVATION COMMISSION
P. 0. BOX 871

SANTA FE, NEW MEXICO

May 5, 1958

Mr. Jason Kellahin
Kellahin & Fox

P.O, Box 1713 -

Santa Fe, New Mexico

Dear Mr. Kellahin:

On behalf of your client, Atlantic Refining Company, we
enclose two copies of Order R-1173 issued May 5, 1958, by the
Oil Conservation Commission in Case 1369, which was heard on
January 15th and February 13th at Santa Fe. '

Very truly yours,

A. L. Porter, Jr.
Secretary - Director

Encls,




};31;‘:.‘3%(550 RULE CHAN3E P‘(CPOJED RU{E B{»W.’GE PROPOSED RULE CHANGE -

f e den i i

Rule 107 - Casing and Tuhing Requirements

r
I

(3) All wells driNled for oil or natural gos shall be completed with a string
of casu‘g which shall bg’ properly cemented $t a sutficledt gepth to profect adequately
~he oleor natural gas/besring streta tojheiproduced.  In addition there§o such other

0 czsing pnd cement shafl be ujed as necessary in order/ ‘to seal oft al) ol gas, and water
Q(‘ strata Which may be éncountered in ’rhe yell ercap‘r fhe cne o ones /to be\produced,

—ae G DACH D2 K 0 1 6

Qﬂ q - o AII cemerm g sml be by pum ang plug hod, or such
ofher me hod apprbwd by fhe oamlss:m Al -asi g strings s aH be 'fas-r ang} proved

QY‘ ‘aﬂsfacfb%a/s/érovlded in paW (c) be\v:;
be!o.l) e2l] casing sirings shali stand

{b) Before initiating tests (as in

cemented a minimum of ,!i

(1) eighteen (I3) hours, o :

(2) untii the compressive strength is at least 500 pounds per square inch
in the "zone of interes¥," as deternined from tysical performance data furnished for the
nerticular cement mix used in the well, by the cement manufacturer or other testing
agency in accordance with APl RP 10 B, ‘Recommended Fractice for 1esting Of-Well Cements,
.afesf Edu‘hon, and at a curing temperaturs not exceeding the lowest temperature existing
‘n the "zone of Interest" provided, however, That no tests shall be commenced until the
cement has been in place for at least eight (8) hours.

Regardless of whother option (1) or (2) above is taken, the casing shali
remain under pressure and stat: onmy(as—‘ro-%easwnlfor the flrst eight (8) hours after
he cement has been placed.

:
‘%
@

s

"Under pressura”is compiied with if one or more float valves are empiocyed
and are shown to be holding the cement in olace, or when other means ot holding pressure
-6 used.

The "zone of interest" for surface, intermediate, and protection casing
strings shall be the bottom 20 percent of the casing string, but shali be no greater than
{000 feet nor less than 300 feet of the bottom part of the casing unless the casing is
set at a depth less than 300 feet, !In the case of the production casing string the "zone
of interest" shall include the interval or intervals where immediate completion is con-
“emplated, Operators using the minimum i8-hour criterion of cement streangth shall report
on Form C-103 the actual time the cement wes in place before Initiating tests. Operators
sing compressive streagth criterion shall repcri the following information on Form C-103:

{iy Volume of cemant sluriy (cubic feet),

{(2) grand name of ¢ement togerher with additives showing
sequente of piscemeni Y were Than one Type cement
slurry is used,

{(3) Approxinmate fomperature of cement slurry when mixed.

14) Cbstimvicd native botiom pole formaition temperature,

£5) Esrate of cewent strengt ai Yime of testing.

(6) Tims interval between plug devwn and starting of casing test,

7 (c) AL gasing sirings except conductor pipe shail be jested affer Teaenting and

. e(ccw’encmg any irher op(sr;aﬂgqs cn the /V.I h
i ‘ ;
| (1) Welig driiiled wivh jary voois oiroN be pr sssure Yin iy
\u ST preossuice chd\l be &pproxim a;ci one-thivd magufactorer’ interral -

l,v,; r\
LB

e\_wure except ma\ﬂ 2 Tast orassurs shati rot be Ness “s‘han 600 pcunds per squaro
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Rule 107 - Casing and Tubing Requirements (Continued)

inch and nedd not be grester f/han 50 pounds per sq%ar Inch. In cased yghere combination
strings are involved, the above te$t pressures shal; appyy to the iowest bressure reted
casing used, Test pressures shallibe applied for a'peri¢d of 30 minutes, |\ It & drop of
more than 10 percent of the test pressure shall occur, the casing shal{ belconsidered
defective and corrective mfasures shall be applied. ;

.! (2) vells driffed with cable tools may be%fesfed 8s outlined\in sub-
paragrap* (c) (i) sbovae, Pr by balfing the weil dry in which case the hole must satis-
factorily remain dry for !a periodiof at leasic$ hours (‘){ before commenc ing any further

opevai ;Qlil‘s' on the weli . - e DR R - : i

Y 7ol \
The r#ulfs of r"\asing tests cy'n eech string shall fe repor‘?e‘q on Form
"il’ \'\ 'l ‘\‘ i -
Atl fiowing wells shoy! be tubed, and the tubing shaj! be set as nesr the
bottom as sradttical; bing perfora \ions shal[ not be more than 250 feet above the top
thorized by the'Commission.
_//J
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ATLANTIC THE ATLANTIC REFINING COMPANY

INCORIMIRATED INT0
PETROLEUM PRODUCTS
. ATLANTIC BUILDING
e DALLAS, TEXAS
March 5, 1958
DOMESTIC PRODUCING DEPARTMENT MAILING ADDRESS

PRODUCTION DIVISION P. 0. BOX 2819

DALLAS 21, TEXAS
T. C. FRICK, MANAGER

Y. € STEPP, CHIEF PET. ENGR.

R. O. CHILDERS, GEN'L. DRILLING SUPT.

W. L. BOWSER, SUPT. OF NATURAL GAS

R.A. HAMILTON, SUPY, OF MATERIALS

H. €. NENI, BUPY. QF CLERICAL AND RECORDS

* Mr. Daniel S. Mutter

‘f Now Moxico Oil Gonservation Commission
I P. 0. Box 871

Santa Fe, New Mexico
Dear Mr. Mutter:

Enclosed iz the temperature and cement strength data which you re-
quested., The separate temperature graphs and the curves showing
the time required for bentonite-cements to gain 500 psi are new.
The remaining curves are those which were presented as exhibits at

the heering.

I hope these graphs will provide the information which you will need.
Flease call on us, however, if we can be of any further assistance

T to you.
. : ' Very truly yours,
Sidney ;Zaavis :
f /at
Enc. p
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(b)

(c
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TENTATIV"uY PROPOSED NEW MEXICO OIL CONQERVATION
: COMHIbSICJ STATE WIDE

[

RULE 107. CASING AND TUBING REQUIREHENTS

No change.

Cementing shall be by pump and plug method, or other
method approved by the Commisszion. Sufficient cement
shall be used on surface casing tc €1ill the annular

space back of the oasing to the bottom of the collar

or to the surface of the ground. Before initiating
tests, all casing strings shall stand cemented a minimum
of either (1) 18 hours, or (2) until compressive strength
of the cement is at least 500 pounds per square inch in
the "zone of interest”. In the case of surrace, inter-
mediate or protection casing strings the "zone of interest"”
shall be the bottom 20% of the casing string, but shall
be no greater than 1,000' nor less than 300' from the
bottom of the string unless the casing is set at a depth
lesa than 300' In the case of the production casing
string the "zone of interest" shall include &11 known
hydrocarbon producing formations. Operators using com-
pressive strength criterion shall report the following
information on Form C-103:

51}‘ Volume of cement slurry (cubic feet)

2) Brand name of cement together with ‘addi-
tives showlng sequence of placement 1if
more than one type cement slurry is used.

(3) Approximate temperature of cement slurry
when mixed.

(M) Estimate of cement strength at time of

testing.

All casing strings, except conductor pipe, shall be tested
satlsfactorily after cementing and before starting operations
such as drilling plug or perforating. Minimum casing test
pressure shall be approximately one-third casing interval
yield pressure except that the test pressure shall not be
less than 600 psi nor more than 2500 psi. Teat pressure -
shall be applied for a period of 30 minutes. If a drop of
more than ten percent of the test pressure should occur,

the casing shall be consldered defective and corrective
measures shall be applied.

All flowing wells shall be tubed, and tubing shall be set as
near the bottom as practical, but tubing perforations shall
not be more than 250 feet above the top of pay, unless
authorized by the Commission.



, . LAwW OFFICES
v e s HERVEY, DOW & HINKLE

MIPAM M DOW
CLARENCE £ HINKLE FIFST NATIONAL BANK BUILDING
P ME BONDURANT, UR.
AL QEORSE H.HUAKER. UR. - ROSWELL, NEW MEXICO
HOWARD C.BRATFON I - ’ TELEFHCNE MAIN 2-65:10
5. a CHI‘\S‘IV % Post OfFrice BOx 547
U PENROD TOLES Ny,
LEWIS C.COX. JR December 31) 195(

PAUL W. EATON, JR

New Mexico (il Conservation Commission
Mabry Hail, State Capitol
Santa Fe, New Mexico

Attention: Mr. Dan Nutter
Gentlemen:

“This will refer to the writer's conversation with
Mr. Nutter last week in regard to the proposed amendment

of Rule 107 of the Rules of the New Mexico Oil Conservation
Commission.

"It is our understanding- that this matter will go on the
docket for the regular January hearing on the motion of the
Commission at the request of The Atlantic Refining Company.
As you know, The Atlantic Refining Compahy has been in touch
with us in regard to the matter and this is agreecable to 5
The Atlantic and they will be prepared to submit evidence in _ .
support of the proposed amendment. '

Yours very truly,

HERVEY, DOW & HINKLE

CEH/bp /
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TRANSCRIPT CF PROCEEDINGS

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
3-6691 5.9546
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curvey inoLao porihwectorn part of the 3tate,  Wo ascured tne

Commic fon we would make evory offort té obtain that information,
wioare preparoed targo shoad on that phace of the hearing. 1 owould
Like to a5k if thers are othors aoing te put on testimony. o
would Tike to ¢lese our witnoce and 16 would bo awkward to put
him ~n and ftake him off and put him back on again. If there are
others, we would like for them to go ahéad.

M. FPORTER: Anyene 2lce have téstimony to present in thic
cese? 1t looks as though Mr. Davis mayibe the only witnoss.

MR. KELLAHIN: I would like to éall Vr. Davis, then.

(Uitness;eworn.)

S. H. DAVIS

called as a witness, having been firs* duly sworn on oath, testifid

as follows:

DIRECT EAAMI}ﬂVYIG&
By M3. KZLLAHIN: ;
A At the cleose of the hoaring, wefpromised to provide this
temperature data for the Northwestern part of New Mexico. Ve
obtained temperature data from three or‘four dif ferent operators
and several service companies durTing th}s interim period, and I
have plolied a curve on thz graph bofoare you hore which we have
xhibit 7 is identical to Exhibit 1,
except thal a tomperature gradiznt line for northwestorn low

has been added, Thz line i< an avarage line drawn through the

central portisn of a group of points freom approximatzly fifty-five

Xl

IR Heg IRTEO§
ALt NEW Mex o
SRS
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wells. I would like to submit that as [xhibit 7 {or the hesring

P s S

Q  Nr. Daviu, wis your curveo an nortipecionn Haw Moxiono orepayn

on the same basie as that for couthe~n iy Mexico and the Sulfl
Coact’

A& Yes. It ig, as you will notice, somawhail nigher,as

Ve
had mentioned during the last hearing.
& Do you have with you the temneraturs spotted on another
exhibit showing the Specifig temperaturce used in connection with
that curve?
A I do. I have a graph, a small graph, which I will be gl
to leave with the Commission, which actually shows the spread of

points from which the northwestern New Mexi» temperature gradient

vas drawn. I have no other comments to make, other than to mentioj

that the line, the temperature being higher in northwestern New
Mexico, the cement curing is actually less critical than it would
be in southern New Mexico, and we have based our entire tastimony
on the temperature gradieat in the southern part of New lexico.
There is no conflict between the two temperatures shown.

G That curve is shown on what has been marked as Atlantic's

) N fTAT (e P - 1t - PR ol SN : I s D tyy by 2
LR, CELLAHIN: Yo vould like o offor in »avidonse axhibit

PSUUISEENIEI RS (e

1y

o3

[ %1
INO o z-
T e T 5 S lyes o R oy - Sacinn ~T :
Ty, PORTER: Lo “hore obidartian to the admizcion of tho
wxhibh i 11 e adinlboed, Anye fave quoestion of Nr., Davi
{3
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3.66 5.95%18




¥
'
j
i
b
1

1
i
i

rion,

N e ap e s
Y
4

ry ¥ -
R e EE T L H !
AU O SARELAN AL U

il Corpors=-

Ny AN
ISR ANNIIS

. XASTLRR:

Q Mr. Davie, I hand you herewith o duplicated copy which has
been prepared by Gulf Cil Corporation, and it has been deleted
as to sub-paragrphs (a) asnd (<) of tho propused rule change, for

the reason that Gulf Cil Corporaticn is in agreemant or substantial

agreement with Atlantic on those.

proposed ru'e change, this paper 1
udderlining of additional language, which would aecomplish two

results: namely, to define the 5090 pouﬁd compressoar strength by
A.F.I. standards, and to provide that the casing shall remain undeq

ressure and stationary as to tension for the first eight hours
9

and thereafter it purpvocrts to defi

ir. Davis, does this prepared statement appear to accompligh

the two results that I have outlined?

A Yes. It covers.those poin
MR. KASTLER: If the Commi
submit (his as Gulf's Exhibi+ No,

of a proposed rule change containi

YRL OPORTER: s there obia

3 L 2k S Sl -y
MRe KASTLEHA: I

nank you, U

VR, FCRTR: Anyone aloe b

In sub-paragraph {b) of your

have handed you coniains certair

nz what Is under pressure.

ts.
sgion please, 1 would like to
1 or the Commission's considerata“

ng thase particular additions.

[

+
[

pets

on to the admiscion o

"
t
o

r. Daviz.

ave o quectian of Mrl Davisz?

DEARNUEY - MEEF
[NZORPO
BENERAL LW
ALBUQUERQUE
3-6691

T & ASSOUIATES
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5.9546




MR. NUTTiR:
Q Do you feel that thi- temporature aradient that you have

establiched for northwest HNew exico renrecents the lemparaturoes

to be encountered at various depths throughout the San Juan Rasin?®

A Yes.

& You think that this provides an accurate 2nough measuremont
of temperature in order to use the minimum strength criterion--

A Yes.

& -- to judge that the strength that a cement has attained
in 3 certain §ariod of time?

A Yes, I do.
| Q I think last month you probably testified that vyou falt

the same about the southern New Mexico temperature gradient?

I
ot}
oy
o8]
e
-
[&

correct,

4

Q You fecl that we have temperature gradient curves here that
) would reliably determine the strength of ths cement?

A Yes.

R e . . . ,
M. PORTHER:  Anyone olse have a guestion of the witness?
Mr. Davies mav be excused.
T-r ~ ~ 1 3
! {*/"tness exausad. )
, . o - .. . ~ ,
. XELLAMIN:  1¢ the Temmission please, thatfs all we
have at this timn,
e FORTER: Anynnn ol o have o statorant fa mabo in tho
sasns M, Campba il
N S e e
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RP 10B: Testing Oii-Well Cements B

API RECOMMENDED PRACTICE FOR TESTING OIL-WELL CEMENTS

Foreword

a. This recommended practice is under the juris-
dictton of the AP] Committee on Standardizatio Jn of
0Qil-Well Cements,

m recommended describen test
cedures for the nﬂum definition of tgon
roperties of cements of speual importance

" to the oil and gas industry. Certain of these proi

cedures are required thodsoftest under AP
Std 10A: Specification for Oil-Well Cements.

¢ Tkese prooed are applicable to the follow-
ing classes and of oil—well cement (see API
Std 10A for tion requirements).

Class A: Intended for use from surface to 6,000-ft
depth,* when special properties are not
required. Available in regular type only

(similar to ASTM C 160, type I).

Class B: Intended for use from surface to 6,000-ft
depth.* Awvailatle in the regular type
(similar to ASTM C 150, type II) for
conditions requiring moderate sulfate re-
sistance, and in the high sulfate-resistant

*These depth limitg are bued on the conditions imposed
by the casing cementing well-simuiation tests (Schedules
1.9, inel.), and should be considered as approximate valuss.

Class C: Intended for use from surface to 6,000-f
depth,* for conditions requiring high
early strength. Available in the regula?
type (similar to ASTM C 160, type I1I)
and in the high sulfate-resistant type.

Class N: Intended for use from 6,000 to 9,000-ft
depth,* for conditions of mcderate tem-
perature and pressure Avzilable in the
regular type (having moderate sulfate re-
sistance) and in the high sulfate-resistant!

Class D: Intended for use from 6,000 to 12,000-ft
" depth,* for conditions of moderately high
temperature and moderately high pres-

sure. Available in the regular type (hav-

ing moderate sulfate resistance) and in

the high suifate-resistant type.

Class E: Intended for use from 6,000 to 14,000-ft
depth,* for conditions of temperatnre
and high . A e in the regu-

" lar type (having moderate sulfate resist-
"~ ance) and in the high sulfate-resistant
type.

Class F: Intended for use from 10,000 to 16,000-ft
depth,* for conditions of extremely high

. temperature and exiremely high pressure.
Available in' the regular type (having
moderate sulfate resistance) and in the
high sulfate-resistant type.

R Teeh .
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SECTION I ,
SAMPLING
1. In order to secure a "sam le of cement which is TABLE 1
truly representative of the lot in question, it is WEIGHT OF TEST SAMPLES
recommended that the following cement-sampling - -
mpment and methods be employed whenever pos- gan{;i% ::tx: Quczx:;’tl); tfeor .
ible. ing i
Met. Test in., 1b. Tests, min., Ib. %
2. Apparatus. The following apparatus for samp- hod of m T
ling cement ghould be used Soundness ... 1 1 i
a. Sacked Ceinent. A tube sampler, as shown in Fineness 1 1 :
Fig. 1, should be used, if possible, for sampling | “IBER i
sacked cement. Thickening Time :
b. Bulk Cement. For sampling bulk cement, either Atmosphenc Pressure :
of the following nmplgra should be used: Test Ao 3 12 3
L %’ig. 2 consm%l:; :} two Mtbmw:d: A%nos;)henc Pressure ¢ 24 ﬁ
scopic tubes wi tering slots which e E
are opened or cl by rotation of the Pressure Temperature.2 ) 12 i
mx:l? tube, the ogzrfmll;etabt:mg ptr::;lded Tensile strength ............. -2 (per gang mold) 32 ¥
with a sharp poin acili ne on. Co: : o ; 48 .
length Dot e appropriate to the mpressive strength ... (per gang mold) i
veud rom which the sample is being 3

I1. A small grocers scoop, for sampling during
loading or unloading operations.

8. Procedure. The followmg procedure for samp-
ling cement should be used:

a. Sacked Cement. When using the sampler shown
in Fig. 1, the Bates valve in the upper right-
hand corner of the sack should be opened, the
sampler inserted diagonally, and the thumb
placed over the air hole. The sampler should
then be carefully withdrawn. When it is impos-
sible or not feasible to sample cement with the

be sampler, e‘.rel';lr:l effort sllloufld bethmaldet tx; FIG. 1
secure a representative sample from the lot o
cement in question, be it large or small. A TUBE SAMPLER FOR SACKED CEMENT

minimam of one sam le from each 50 sacks
(or les;) is desirable. The sample should then
in an air-tight contsiner, preferably

placed
= ==
testing is started.

b. Bulk Cement. The various procedures given in

£l ST .
e de: ) ment, sho us or
the sampling of bulk cement. TUBE SAMPLER FOR BULK CEMENT

4. Size of Sample. The minimum weights of ce-
ment requu'ed for test purposes are given in Table 1.
The fotal weight of sample coilected should rot be
less than 25 per cent in excess of the amount re-
quired for the tests to be conducted.

*ASTM ut‘nd;rds referred to herein are available from
American Society for Testing Materials, 1916 Race St.,
Pkiladelphis, Pa.

—r—— . -




SECTION II |
PREPARATION OF SLURRY

Apparatus

5. Scales, The indicated load on scales should be
accurate within a tolerance of 2 g for loads of
2000 g or more, and within 0.1 per cent of the indi-
cated load for loads smaller 2000 g, except
that for new scales the tolerances on aceturacy should
be one-half of these values. The sensibility reciprocal
should not be ter than twice the permissible
tolerance on sacale accuracy.

6. Weights, Weights should be accurate within the
tolerances shown in Table 2, except that new weights
should be accurate within one-half of such: toler-
ances, On beam-type scales where the weights are
on the beam, the indicated weights should conform
to the requirements given in Par.

terials. The materials retained on the screen should be
weighed, the weight recorded as a per cent of the total
¢ement sieved, and a notation made as to its charac-
teristies, after which it should be discarded.

: 10, Mumg Water. For reference tests, freshly
distillad water or distilled water essentially free of
COz should used. ‘For routine , any normal

"potable watér may Le employed. The mixing water

should be measured in a graduated glass cylinder
(see Par. 7) or weighed by means of scales and
weighte (sece Par. 5 and 6).

11 :'I‘empérature of Water and Cement. The tem-
perature of ithe water prior to mixing shoulM be
80 x5 F anq that of the cement should be 80 +10 F.

T 12, Watelz_: Percentage. The water percentage by
weight to be added for each class of cement should

TABLE 2 conforn to the valuegs given in Table 3. No water
PERMISSIBLE VARIATION IN WEIGHTS g;call be 3dde§ to compensate for evaporation, wetting,
. Variation, - C . )
nght, Plus or Minus, : : TABLE 3
g L . CEMENT SLURRY COMPOSITION
1000 0.50 1 i 2 3 4 5
500 0.36 Water
300 0.30 : : Required Quantity
100 0.15 age by . of Slurry
g APIClass | Wt of per
50 : 0.10 of Cement | Cement Sack  g. water g. cement
. AandB L 46 5.19 444 965
7. Graduated Glass Cylinders. Graduated . glass ¢ . 5 - 632 479 855
cylinders should be large emough to measure and N,D,E,andF 40 = 451 420 1050

deliver, in a single operation, the required volume of
mixing water, at 20 C (68 F). The variation in volume
should not exceed *0.2 per cent. The graduations
should be subdivided to at least 5 ml. The mhain gradua-
tion lines should be complete circles, and should be
numbered. The intermediate graduations should ex-
tend around a minimum of one-fifth of the circum-
ference, and the smallest graduations should extend
around a mirimum of one-seventh of the eircumfer-
ence of the cylinder.

8. Mixing Device. The inixing device for prepara-
tion of cement siurries shall be a 1-qt size, two-§peed
Waring Blendor. This is a propeller-type high-speed
mixer capable of rotating at 4,000 rpm or greater at
no load on ““slow” speed, and 10,000 rpm or greater
at no load on “high” speed. The propeller blade and
mixing container (3-qt) shall be constructed of cor-
rosion resistant metal.

Procedure

9, Screening. The sample of cement to be tested
should be passed through an 840 micron (No. 20)
sieve meeting the requirements given ip the latest
edition of ASTM E 11: Sieves for Testing Purposes,
in order to break up lumps and remove foreign ma-

NOTE: The addition of bentonite to cemeni

requires that the amount of water be increased.
It ‘is recommended, for testing pusrposes,
4.5 per cent water be added for each 1 cent
bentonite in classes A, and B, and C, anz?‘.s per
cent water for each per cent bentonite in classes
N,'D, E, and F cement. For example, o class A
cement slurry having a normal water-cement
ratio of 46 per cent, to which is added 3 per cent
bentonite, will require an increase in water-
cement ratio to 59.5 per cent.

13, HMixing of Cemeni and Waler. Mixing of the
cement ‘and the requisite percentage of water at the
given temperature shall conform to the following
mixing procedure:

The required quantity of water shall be placed in
the mixing container, the mixer turned on “slow”
speed, and the cement sample added in not more
than 5 sec. After all of the cement has been
added to the water, the cover shall he placed on
the mixing container and stirring shall be con-
tinued at “high” speed for 35 sec.

14. Volume of Slurry. The volume of slurry in the
mixing container shall he 750 ml.
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, SECTION III
' DETERMINATION OF DENSITY OF SLURRY

! ‘15, Apparatus and Calibration. Cement slurry
density should be determined by the use of any aceu-
rate instrument, such as & hydrometer ox mud -
ance as described in API'RP 29: Recommended Prac-

16. Procedure. The procedure for using a hydrom-
ater or mud balance should be as recommended in
the latest edition of API RP 20 exee&t‘:othat the
sl , &fter being ured into the hy
mud-balance cup, should be ﬂddled 26 times to

tiee for Standard Field Procedure for Testing Drill-

ing ' Fluids. o o eliminate any air that may entranved in
: R slurry.
P SECTION 1V

%

FILTER-LOSS TEST
(Tentative)

17. Apparatus. Tlie fofllowing apparatus should be

% Fﬂtgg?rgss.ﬂeﬁieerprebsshouldconsintofa
.. frame and assembly similar to that
shown in"Fig. :3. The cylinder should have an
internal diameter of 3 % .07 in. and a height of

at least 2% in. The cylinder asssmbly should be

constructed of materials not affected by alkaline
solutions and do fitted that a pressure medium
can be coniveniently admitted into and bled from
the top. The bottom of the cell ghould be closed
by a bottom cap with a drain tube and necessary
gaskets to provide an effcctive seal. The filtra-
tion area shoul;d be 7.1 sq in. The entire assem-

; bly should be s@pported in 2 convenient stand.
b. Pressure Mediam. Pressure should be supplied
- by eompressed|air, nitrogen, or any other safe
and adequate means of maintaining constant gas

¢. Filter Medium. The filter medium should be
28 x 500 Dutch Twill Weave stainless stecl

metallic filter &loth with a stainless steel binder -

of a 325-mesh U S Standard Sieve Series screen
|

(ASTM E 11-39) supported by a 14-mesh Sieve
Series screen, both fabricated from stainless
steel into an integral umit.

d. Graduated Glass Cylinders, The graduated glass
cylinders should be lsrge enough to contain and
measure the exr volume of filtrate.

18. Preparation of Filter Press and Slurry. Prior

to ing the siurry in the press the filter press and

- cement slurry shouid be prepared as follows:

a. Filter Press. The cell of the filter press should
be assembled dry.

b. Slurry. When the cement slurry is prepared in
accordance with Sect. I, it is placed in the press
as quickly as convenient handling will allow. The
time between cessation of stirring and applica-
tion -of pressure shall not exceed 2 min. The
temperature of slurry should be determined in
degrees Fahrenheit.

¢. Special Slurry. When the test is used on field
prepared slurries or on prcessure and/or tem-
perature treated slurries, the method of prepara-
tion and handling shall be stated.
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Procedare

19. Placing of Slurry in Press and Commencing of
Test. The cell should be filled with at least 2 in. of
cement slurry, capped, and secured in the frame. A dry
graduated cylinder should be placed under the drain
tube to receive the filtrate, the relief valve closed, and
a gas pressure of 100 =5 psi applied within 5 sec
after the relief valve is closed.

20. Test Period. The test period should be timed
from the instant of initial Eressure applieation. Fil-
trate readings should be taken at 1, %, 1, 2, and §
min, and thereafter at 5-min intervals, until 30 min
have elapsed. If dehydration occurs before the end of
the 30-min test period, the elapsed time required to
dehydrate the sample should be observed. At the
completion of the test, the gas pressure should be
shut off and the relief valve opened.

21. Recording of Results. Record the initial tem-
perature of the slurry in degrees Fahrenheit. The
volume of the filtrate should be recorded as follows:

TOP CAP

PRESSURE
INLET

GASKET

CYLINDER

€Ty GASKET
<l FiLTER MEDIUM

€T GASKET

BOTTOM
CAP
CRAlN TUTEZ

FIG. 3
TYPICAL FILTRATION TESTER

a. For 30-Min Test Period. Report the volumne of
filtrate as the fluid loss at 100 psi.

b. For Short Test Periods. For slurries which de-
hydrate in less than 30 min, and tests of shorter
duration than 30 min, a hypothetical 30-nin
fluid-loss value may be obtained for comparative
purposes by multiplying the quantity of filtrate
at that time by 5.477 divided by the square root
of that time in minutes. This relationship is
shown by the following equation:

5.477
QSO = Qux —
vt
Wherein:
Qzo0 = the quantity of filtrate in 30 min.
Q: = the quantity of filtrate at time t.
All computed 30-min fluid-loss values should be

so noted and should not be construed as true
fluid-loss values.
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SECT
STRENG]

NOTE: Procedu.res are given for both com-
pressive- and ile-strength testing. However
tests indicats that the results o
tensile-strength tests do mot reflect the effect of
variation in age of spegimens and in temperature
of curing us well as do results of compres-
stve-strength tests.

22. Apparatus. The following apparatus shall be
] ‘Sleve. 840 micron (l\o 20) woven-wire cloth
sieve, meeting te(h uirements given in the latest
edition of AST 11 Specification for Sieves
for Testing Purposes.
b. Specimen Molds Streagth-Testi Ma-
cxlime Molds :::; tes&ng machine for the beng;
e-strength confo men
in the latest edition ofASTﬁClDO ﬁethod of
Test for Tensile Strength of Hydrauolie-Cement
Mortars Molds and testing machine for the com-
test confo! e re-
uirements in the latest edition of ASTM C 109:

ethod of Test for Strength of
Hydraulic mm'

¢. Base and Cover Plates: Plate or non-cor.
roding metal 14-i appro
4 in. wide, ing.

d. Water Curing Bath: Acurmgbd;hottank
having ons smt.able for the complete
jmmersion in water of e or com-
pressive molds and operable within +3F of the
prescribed test bempera‘ures. The bath shall
have a suitable agitator or circulating system to
insure a uniform bath temperature. The two
types of water curing bath are as follows:

I. A non-preasure vessel suitable for
specimens at temperatures of 180 F or less,

II. A pressure vessel suitable for curing speci
mens at temperatures up to and incl
250 F, and at pressures that can be controlled
between 0 and 3,000 psi. The vessel shall
have sufficient heaizng capacity to raise the
temperature umformly from 80 to 300 F in
100 min.
e. Bath: A bath in which the specimen to
from the curing temperature, can be
completely submerged 'in water maintained at
80 F, +5F.

f. Thermometers:

1. Thermometer, range 0-220 F, with minimum
scale divisions not exceedmg 2 F, for use in
non-pressure type vessels.

II. Pyrometer or thermomeber, range 0-400
F, th.h zmmmum e divisions rot exceed-
mg 5 F, for use in pressure type vessels.
g Rod: A glass dling rod approxi-
mately 8 in. in length and Y% in, in diameter.
h. Cup Grease: Cup grease, grade No. 2.
i. Asphalt: Asphalt for use in sealing specimen
molds, having a softening point above 180 F.

Procedure

23. Preparation of Slurry and Molds. The cement
slurry and molds used for strength-test specimens
shall be prepared prior to placmg the slurry in the

JON V |
'H TESTS

mold as follows:

£ ;;:‘,;’,:. :.‘.1 1T IS IR TS
{
i

a. Shurry. The cemeng slurry shall be prepared in
accor mth Sact. IL

b. Molds. The!interion faces of the molds and the
coitact surface of] the plates shall be thinly
covered with cup ‘The contact
ofithe halves of cagh mold shall also be coated
with cup grease to rguke the joint water tlght
when asgembled. Ncess grease
moved f ni the intpxior faces of the membled
molds, the molds piaced on a y greased
plate or geded to he base plate with asphalt
heated tolal poun eonsistency and applied to

e r? ¢ conta esof molds base

plites. Ix the even ease is used, it
18 necessgry that i beapl to the exterior

contact lme of the old and the base plate.

24, acmg of. Slurry]in Molds. The siurry shall
be p] in rearmoldsmahyer to
one ha.lg of the niold dep and the layer pu 25

times ith]a puddling rod. The slurry
shall be pIaced i all thé specimen compartments
before eom the guddling operation. On ecom-
pletion of the ipuddling [of the layer, the remain-
ing slurry hali be stirrdd! to eliminate segregation,
after w lch thé miolds sall be filled to overflowing
and puddled as for the firgt layer. After
excess urrydxallbe koﬂeventhhﬂletop
of the mold, traig ﬁlunens in moldl
whlch show e\ndgnce ‘of Jeaking

freased cov plate ell be placed on top of the
mo

Caring Penods The curmg perjod is the elapsed
txme from that ¢f subjectipg the specimen to tempera-
ture in the curi g vessel o that of testing the speci-
men for s’creng-t

a. For speci ens cur at atmospheric pressure,
the’ curin, riod when specimens are
initially placed in tHe' curmg bath, immediately
after slurdy has bedn placed in the molds. The
cunng Penod ends Nhen specimens are tested
for! :trength,

b. For specunens cured at pressures above atmos-
pheric, the caring p rod starts with the initial
apphcatlon df pressure and temperature, to be
applied lmmedjately after specimens are sealed
in the curing vessel.' The curing period ends
when specixnens are ested for strength.

c. The recommended cuprt g periods for test speci-
mens are 8, 12 18, 4, 36 48, and 72 hr. Tests
at 8,24, 48 and 72 hy are usually sufficient, but
in Some cases whe “wa.ltmg on cement” time
and further informatior: are wanted, additional
tests may be necessa.ry

Cunng ’l’emper ufe essures
For . curing |at at snherl(‘ nressure at tem-
peratures of 180 F or less] dne or more of the follow-
ing temperatures are recothmended: 89, 100, 120, 140,
160, 180. [For cufigg at p ssures above atmosphenc,
?gl}::mgerztlﬁr%sm :of 170 F, lor less, gne or more of the
wing: sche esare recommen
18, 28, 56, 48, ended (see Table 4):
27. For curing at temperatures above 180 F one or
more of the following schedules {see Table 4} are
recommended 55 ‘bAS, 6S, IS 8S, 98, 108.

Curing Procedures

28. Curing at Atmosph ic Pressure. For curing 2t
atmospheric pressure the test specimens, immedi-

ek L

R el

s
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ately after being placed in molds and covered, shall
immersed in a water bath maintained at the
curing temperature.

4. Where specimens are to be tested at ages of
less than 24 hr, they shall be removed from
the curing bath approximately 45 min before
he age at which they are to be tested, im-
mediately removed from their molds, and
placed in a water bath maintainec at 80 F +5 F
for approximately 35 min.

b. Where specimens are to be tested at ages of
24 hr or more, they shall be removed from the
auiring bath 20 to 23 hr after the cement slurry
is initially mixed, immediately removed from
their molds, and returned to the curing bhath.
They shall remain in the curing bath until ap-
proximately 45 min prior to the age at which
they are to be tested, at which time they shall be
transferred to a water bath and maintained at
80 F +5 F for approximately 35 min.

29, Curing at Pressures Above Atmospheric. For
Curlng pressures greater than atmospheric, the test
specimens, immediately after molding and covering,
shall be immersed in water at 80 F +5 F in the pres-
sure vessel. Heat and pressure shall be applied in
accordance with the appropriate schedule as recom-
mended in Par. 26 and 27 and in Table 2 of API Std
10A. The maximum scheduled temperature and pres-
sure shall be maintained as shown in footnotes 1 and 2
of Table 4 until 1 hr and 45 min prior to the age at
which the specimeéns are to be tested, at which time
heating shall be discontinued. During the next 60 min

the temperature shall be decreased to 200 F or less
without release of the pressure other than that caused
by thermal contraction. At 45 min prior to the age at
which specimens arc to be tested, the pressure then
remaining shall be released gradually (to avoid dam-
aging specimens) and the specimens ther removed
from molds, transferred to a water bath and main-
tained at 80 F for approximately 35 min.

30. Testing of Specimens. The testing of the spec-
imens shall be carried out immediately after their
removal from the cooling-bath water, the testing
procequre ‘o conform witk the proper ASTM stand-
ard methou as follows:

a. Cube specimens shal’ be tested in accordance
with the latest edition of ASTM C 109: Method
of Test for Compressive Strength of Hydraulic-
Cement Mortars, Sect. 12 (b), 12 (¢), 18, and 14,
except that in the calculation of compressive
strengths, variations from the specified cross-
sectional area (4.00 sq in.) may be disregarded,
provided deviations of # in. or more from the
specified nominal {cross-sectional) dimensions
(2.00 in.) are reported.

b. Briquet specimens shall be tested in accord-
ance with the latest edition of ASTM C 190:

Method of Test for Tensile Stre of Hy-
draulic-Cement Mortars, Sect. 9 (b) and 10,
except that in the calculation of tensile strength,

variations from the specified cross-sectional area

(1.00 sq in.) at the waistline may be disre-
garded, provided deviations of # in. or more
from the specified nominal dimensions (1.00 in.)
are reported.

WELL-SIMULATION TEST SCHEDULES FOR CURING STRENGTH SPECIMENS

7 8 9 10 11 12 13

Elapsed Time from First Application of Heat and Pressure, hr-min.
2:

TEMPERATURE, deg. F. '

:15 1:0 60 2:39 3:00  2:30 24:00

83 84 86 88 90 92 95

93 94 $6 99 102 = 108 110
113 117 121 12b 130 135 140
124 128 136 144 152 160 170
135 140 160 165 175 190 200
140 145 160 175 185 200 215
150 155 170 185 200 216 230
175 185 200 215 230 245 260
195 215 230 245 260 275 290
220 245 260 275 290 305 320

TABLE 4
1 2 3 4 5 6
-Cvcvhedule Depth, Pressure,!
Number ft. psi 0:30 0:45  1:00
i8S 1,000 800 80 81 82
28 2,000 1,600 90 91 92
3S 4,000 3,000 100 105 109
4S8 6,000 3,000 100 115 120
5S 8,000 3,000 105 115 125
5AS 9,000 3,000 105 120 130
6S 10,000 3,000 110 125 140
S 12,000 3,000 115 135 165
8S 14,000 3,000 125 150 170
98 16,000 3,000 135 165 190
108 18,000 3,000 145 180 210

245 280 305 315 326 335 350

The test pressure shall be applied as soon as specimens are placed in the pressure vessel and maintai ¢ i
pressure within the following limits for the duration of the curing p';riod:xn P vessel and ma'ntained at the given

Scheduie LS ... #00 psi = 1uU psi
Schedule 25 ... ... 1600 psi % 200 psi
Schedules 8S through 10S . ........3000 psi = 500 psi

2Final temperature (Col. 18) shall be maintained = 8 F throughout the remainder of the curing period.

SECTION VI
SOUNDNESS AND FINENESS TESTS

31. Soundness Tests. Tests for soundness of oil-
well cement should be made in accordance with the
provisions of the testing procedure provided by the
American Society for Testing Materials in the latest
edition of ASTM C 151: Methog of Test for Autoclave
Expansion of Portland Cement.

32. Fineness Tests. Tests for fineness of oil-well ce-
ment should be made in accordance with the testing

rocedure provided by the American Society for Test-
ing Materials in the latest edition of ASTM C 115:
Method of Testing Finenress of Portiand Cement by
the Turbidimeter.
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SECTION VI
THICKENING-TIME TESTS :
NOTE: Thickening-time tests are designed to determine the length of tinie a given

cement slurry remains in a fluid stats under given laboratory conditions, and

thus serve

es a method of compering various cements, Following is a description of three recom-

mended methods of test.

PRESSURE-TEMPERATURE THICKENING-TIME TEST

33. Apparatus. The following apparatus should

be used:

a. Thickening-time tester unit as developed by
Pan American Peiroleum Corp., formerly Stan-
olini Oil & Gas:.Co.* This apparatus con-
sists essentially of a rotating cylindrical slurry
container ‘equipped with a stationary paddle
assembly, all enclosed in a pressure chamber
capable of withstanding the pressures and tem-
peratures described herein. The space between
the slurry container and the walls of the pres-
sure container should be completely filled with
white mineral oil, grade 95NF (National Formu-
lary). A heating element capable of raising the
temporature of thig oil bath it the rate of at
least 5 F per min is provided. Thermo-
couples are provided for determining the tem-
perature of the oil bath and slso that of the
cement slurry. The:slurry container is rotated
at a speed of 50 rpin. The consistency of the
cement slurry is indicated by the amount of
deformation of a standardized coil spring con-
necting the stirring paddle and a stationary
head, The stirring paddle and all metal parts of
the slurry container exposed to the slurry are
made of corrosion-resistant alloys.

b. Interval counter (stopwatch).

34. Calibration. The apparatus should be calibrated
with Paratone calibration oil,** the viscosity of
which is known over a range of 5 to 100 poises. The
apparatus should be recalibrated at least once each
year, also whenever wear of any metallic part in
contact with the cement slurry becomes noticeable
or when such part is replaced, and when the coil
spring of the indicating mechanism is replaced. (Para-
tone should be discarded after use, because of possible
contamination during the calibration test.) The
thermocouples should be calibrated at frequent in-
tervals to insure the accuracy of temperature meas-
urements.

Procedure

35. Operating Instructions. Detailed operating in-
structions, as furnished by the manufacturer, are
applicable under this methed ard should be followed.
The apparatus should be at room temperature at the
start of each test.

36. Filling of Apparatus. The clurry {preparcd
according to Sect. II) should be quickly poured into
the slurry container. During this filling operation,
the slurry should be lightly stirred to prevent segre-

*As illustrated in Fig. 8, 9, and 10 hercin. Further in-
formation pertaining to the Pan American thickening-time
(t;z‘slter may be ohtained from Refinery Supply Co., Tulsa,

kla.

**Paratone calibration oil is obtainzble in gallon lots
from Refinery Supply Co., "ulsa, Okla. A certification will
be fuinished with each lot showing the viscosity-tempera-
ture relations (four points between 5-30 poises and four be-
tween 30-100 poises) as determinced in a Precisicn Inter-
chemical Rotational Viscometer at & constant shear rate of
50 rpm, by the Armour Research Foundation of 1Minois
[nstitute of Technology. It is reecommended that any lot of
oil not be used after two years from its date of certification.

gation. When the slurry container is completely filled,
the bottom should be screwed in, care being taken to
insure that all air is excluded. The center plug should
then be screwed in tightly, the container placed in the
pressure chamber, und the chamber filled with the
bath oil. Next, the head assembly of the pressure
chamber should be serewed in place, the slurry con-
tainer set to rotating, and the oil-pressure pump
started. With the pump in operation, any air in the
top of the chamber should be verted through the
top vent. The operation of filling and sealing the
slurry container, placing the container in the pres-
sure chamber, sealing and venting the pressare
chamber, and placing the apparatus in operation
should be completed within 5 min after completion
of the mixing period.

37. Temperature and Pressure Control. During the
test period, the temperature of the cement slurry, de-
termined with the thermocouple in position in the
center of the slurry container, and the pressure in the
slurry container, should be increased in acecordance
with the well-simulation schedules given herejn.

38. Casing-Cemeniing Schedules. Well-simulatio
test procedures for casing cementing are given in
Schedules 1 through 10. These schedules are designed
to represent field practices in cementing wells having
depths ranging from 1,000 to 18,000 ft, based on
assumed conditions shown in Table 5, and on the
mud-circulating pressures and bottom-hole tempera-
tures shown in Fig. 6 and 7.

39. Squeeze-Cementing Schedules. Well-simglation
test procedures for squeeze cementing are given in
Schedules 12 through 20. These schedules are de-
signed to represent field practices in squeeze cement-
ing of wells baving depths ranging from 1,000 to
16,000 ft. These schedules are based on the data
shown in Table 6 and Fig. 6 and .

40. Temperature and Pressure Ranges. The thick-
ening time for classes A, B, and C cement should be
determined in accordance with Schedules 1 through 4
for casing-cementing simulation tests, and in accord-
ance with Schedules 12 through 15 for squeeze-
cementing simulation tests. The thickening time for
classes N, D, E, and F cement should be determined in
accordance with Schedules 4 through 9 for casing-
cementing simulation tests, and in accordance with
Schedules 15 through 20 for squeeze-cementing simu-
lation tests. If only limited data are required it is
not necessary to conduct tests in accordance with al]
of the above mentioned schedales.

41. Thickening Time. The elapsed time between
the starting of the apparatus and the occurrepce of
a consistency of 100 poises should be reported ag the
thickening time for the cement under test for the
particular schedule followed in the test. For the
schedules involving the higher temperatures, it {s per-
missible to stop the test at « consistency o{ approxi-
mately 70 poises; and, by plotting the results, to
extrapolate to the 100-poise value.

12. Recording of Results. The results of the thick-
ening-time tests should be recorded on forma similar
to that shown on Fig. 4. The results should he rejort-
ed in poises.
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API CEMENT EVALUATION TESTS
PAN AMERICAN! THICKENING-TIMI: TESTER
Brand... ., S OUECR .o oo e e
Mixing Water, Sl Weight
Class.....cooooooove. PEr CENb. i b, ;’3 galf....., ...................... e e e
lb. per cu. ft.
Tested Dy e oo e Date Tested.......ooooooieieioeie e,
Tuickeming Time Data Sunvary oF Trickening TiMe Data
100, T I O
T 1
80 4
g 3
R ®
& &
5 % s 4
g e |
= o
-
K 3
= 4 S 2
< -
@ 3
20 16
18
%
0 20
Time in Hours Time in Hours
Compressive (1) and/or Tensile Strength (2), psi.
o TITERTETE RN andror Lenstie suelett | —
Bath Temp., Time cured under water, hr.
deg. F., or s 12 18 2. 36 18 72
Test e e s ————— SN N ———

Sehedule ~ (1) (2) (1) 2 M) (21 © @

ROT AT S . e e ie e ee

FIG. 4

M (@ (D

@ 1 (@2

FORM FOR REPORTING STRENGTH TESTS AND RESULTS OBTAINED FROM THICKENING-TIME
TESTS ON THE PAN AMERICAN! THICKENING-TIME TESTER.

TFormerly Stanolind.
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ATMOSPHERIC PRESSURE THICKENING-TIME TEST—A

‘:; Apparatus. The following apparatus should be

.

. Thickening-time tester unit as developed by the
?Illlib?r’tl:)gn Oli‘ieWell Cementing Co.* This unit
is furnished complete with motor, switches,
thermo-regulator, base board, and ecarrying
case,

b. Interva) counter (stopwatch).

44. Calibration. The apparatus should be cali-
brated with Paratone calibration oil,** the viseosity
of which iy known cver a range of 5 to 100 poises.
The apparatus should be recalibrated at least once
each year, also whenever wear of any metallic part
In contact with cement slu becoines noticeable or
when such part is replaced. (Paratone should be dis-
carded after use, becsuse of possible contamination
during the ca’ibration test.)

Preparation of Apparstus

45. Cleaning and Lubricating. Care should be taken
o insure that all surfaces which come in contact
with the cement slurry are clean. After each test
such surfaces (particularly the outside edges of the
paddles) should be cleaned and brushed with a brass
tement-mo]d brush. Snrfaces which come in contact
with the glurry should be given 2 thin coating of
water-proof grease or light oil before each test. The
ball bearings in the top of the cylinder and those
in the torque-indicating mechanism should be kept
clean by frequent washings in kerosine and should
be oiled with a light grade of lubricating oil.

46. Water Bath. Water should always be used as
the bath ljguid. For this reason, all exposed steel
parts shopld be kept clean and lightly oiled or
greased. The water bsth should always be filled with
water before turning on the heater.

A7. Assembly. The slurry container mechanism
should be gssembled and the paddle rotated by hand
to insure that none of the parts scrape. The index of
the torque.indicating mechanism should point to zero
when the pendulum hangs free. If it does not, the
quadrant seale should be adjusted.

Procedure

48. Filling of Apparatus. The §]urry (prepqred
according to Sect. II) should be quickly poured into
the slurry container to the proper fill level, which
is indicateg by the groove around the inside of the
container. The paddle should then be inserted, the
lid placed in position, and the slotted shaft engaged

*As illustrated in Fig. 11, 12, 13 and 14 herein. Further
information pertaining to the Halliburton thickening-time
tester may be obtained from Halliburton Oil Well Cement-
ing Co., Dugean, Okla.

**Paratope calibration oil is obtainable in gallon lotls
from Refinop Supplyr Co., Tulsa. Okla. A certification will
be furnished with each lof showings the viscosity-tempera-
ture relation (four points between 5-30 poises and four he-
tveen 20-100 poises) as determined in a Precision Inter-
chemical Rotational Viscometer at a canstant shear rate of
50 rpm, by the Armour Research Foundation of Mlinois
Institute of Technology. It is recommended that any lot of
oil not be used after iwo years from its date of cortification,

with the pin in the torque shaft in the lid. Th> as-
sembly should then be placed in the bath, the gears
engaged, and the torque-indicator cord passed around
the torque drum and looped over the pin. Care should
be taken to insure that the cord is properly aligned
on the 1% -in, drums of both the _orque-indicatlor ring
and the torque drum in order to preserve a constant
radius of pl?l]. The motor should then be started. The
interval betw~en the completion of mixing and the
starting of the apparatus should not exceed 1 min.

49. Temp-rature Ranges. The thickening time for
classes A, B, and C cement should be determined for
temperature ranges of 80-100 F, 80-120 I, and 89-140
F; and the thickening time for classes N, D, E, and P
cement for ranges of 80-140 F, 80-160 F, 80-180 T,
and 80-200 F. If only limited data are required, it is
not necessary to conduct tests at all of these tempers-
ture ranges.

50. Temperature Control. When testing slurries
within the ra,ges of 80-100 F, 80-120 F, and 80-140 F,
the rate of temperature increase should be 1 F per
min. When testing within the ranges of 80-160 F,
80-180 F, and 80-200 F, the rate of increase should he
2 F per min. When the final temperature of the range
is reached, that temperature should be maintained
within +1 F,

51. Test Keadings. Readings of the torque-indica-
tor scale should be taken at 10-min intervals for the
first hour and at 30-min intervals thercafter, until
the slurry starts to stiffen, when readings should bhe
taken at 10.min intcrvals or at increments of 10
poises.

52. Thickening Time. The elapsed time between
the initial starting of the apparatus and the occur-
rence of a consistency of 100 poises should be re-
ported as the thickening time of the cement under
test, for the particular temperature range. Under
some test conditions, the slurry stiffens very rapidly;
and in order to avoid difficulty in removing the
thickened cement slurry, it may be advisable to stop
the test when a ennsistency of approximately 50
polses 13 reached. In such cases, the data should be
plotted angd the curve extrapolated to the 100-poise
value. If the slurry stiffens very slowly, the test
may be stopped at” the end of an 8-hr test period,
and the resulig reportcd as “8-4 hr.”

53. Recording of Results. The sesulls of the thick-
enmg-‘ume tests s}_xouldrlzg recorded on a form similar

o that chonn Tt Iy A vavalba oharsld Loa wanma b
FRST VOV OWA WIS e 00 FOGLS S Wl S8 TTPOT]

in poises,

NOTE: In the operation of the apparatus, a
moment {3 ercated which pulls the pendulum
Jrom the verlical position. This moment is a
maximum when the pendulum 13 in a horizontal
5)0.\‘1(!_(171‘ The quadrant scale behind the pendy-
w13 gradualed In ten equal inerements of
torque, and readings taken on this scale must
be converled to poises, on the basis of the cali-
bration chart,
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ATMOSPHERIC PRESSURE THICKENING-TIME TEST—B

23. Apparatus. The following apparatus should be

used:

a. Thickening-time tester unit as developed by the
Standard Oil Company of California®. The appa-
retus is mounted on a base and is furnished
complete with motor, immersion heater, thermo-
stat, pulleys, two V-belis, and two spring scales.

b. Interval counter (stopwatch).

55. Calibration. The torque-measuring spring scales
(0 to 8 oz and 0 to 64 oz) should be calibrated fre-
quently with dead weights.

Preparation of Apparstus

56. Accuracy. The apparatus should first be checked
carefully to make certain that the paddles and slurry
container are dimensionally sccurate, that the outer
paddles rotate freely zbout the stationary ones with-
out flhy or wobble, that the torque measuring arm
is 24} m. in length, and that the two spring scales
‘are accurate.

57. Cleaning and Lubricating. Care should be
taken to insure that sll surfaces which come in con-
tact with the cement slurry are clean. After each test
such surfaces should be clesned and brushed with a
brass cemént-mold brush, The following places should
be well lubricated with water-proof grease before the
start of each test: a, the bearing surface on the bot-
tom of the slurry container which supports the con-
tainer in the water bath; b, the inside of the bottom
of the stationary paddle and the brass ring between
this paddle and the movable paddle (sufficient grease
should be used to prevent the siurry from entering
the bearing); c, the to};l of the stationary paddle
which is inserted into the revolving frame; and 4,
the. threads between the container and the container
bottom, in order to prevent loss of water to or from
the cement slurry and to facilitate disassembly of
the apparatus for cleaning after the test.

58. Assembly. After lubrication, the apparatus
should be assembled in the water bath and rotated
at the higher speed (60 rpm) to determine that none
of the parts scrape. The spring scale may indicate a
small torque at this speed. If so, this value should be
recorded and subtracted from subsequent test read-
ings. Care should be exercised that the water in the
water bath covers the immersion heaters and is
slightly above the height to which the slurry will fill
the shell. Also, care should be taken to insure that
t. » flexible chain which attaches tc the spring scale

does not ton:h the sides of the water bath, and thal |

the direction of pull of the chain is tangential to the
segment of the shell to which the chain is attached.

#As illustrated in Fig. 15 and 16 herein. Further infor-
mation pertaining to the Standard of California thickening-
timi tcéttlarfmay be obtained from Cook T.aboratories, Menlo
Park, Calif.

Procedure

59. Pretest Temperature. Prior to testing, the ap-
paratus should be heated to the desired pretest tem-
perature (usually 80 F).

60. Spring Scale, The spring scale with the range
of 0 to 8 oz should be used at the start of the test
and until the pull reaches 8 oz, at which time it should
be replaced with the scale with the range of 0 to 64
oz.

61. Filling of Apparatus. The slurry (prepared
according to Sect. IT) should be quickly poured into
the slurry container of the apparatus. A funnel may
be used to facilitate this transfer. The cement should
fill the slu container to the proper height which
is indicated by a mark 1% in. from the top of the
container. The time for filling the slurry container
and placing the apparatus in operation should not
exceed 1 min.

62. Testing Speeds. The apparatus should then be
started at the higher speed (approximately €0 rpm),
and the test continued at this speed for 156 min, after
which the speed should be reduced to 14.5 rpm by
placing the V-belt on the larger pulley. It is im-
portant that this speed be held within +0.2 rpm
since variations in speed affect the thickening time
considerably.

63. Temperature Ranges. The thickening time for
classes A, B, and C cement should be determined for
temperature ranges of 80-100 F, 80-120 F, and 80-140
F; and the thickening time for classes N, D, E,and F
cement for ranges of 80-140 F, 80-160 F, 80-180 F, and
80-200 F. If only limited data are required, it is not
necessary to conduct tests at all of these temperature
ranges.

64. Temperature Control. When testing slurries
within the ranges of 80-100 F, 80-120 F, and 80-140 F
the rate of temperature increase should be 1 F per
min. When testing within the ranges of 80-160 F,
80-180 F, and 80-200 F, the rate of increase should be
2 F per min. When the final temperature of the range
is reached, that temperature should be maintained
within =1 F.

65. Test Readings. Minimum readings of the pull
exerted by the slurry should be taken at 10-min
intervals, starting when the test apparatus is started
at the higher speed. Also, readings should be taken
immediately before and after the speed is changed.

66. Thickening Time. The elapsed time hetween
the initial starting of the apparatus and the occur-
rence of a consistency of 40 oz should be reported
as the thickening time of the cement under test.

67. Recording of Results. The results of the thick-
ening-time tests should be recorded on a form simiiar
to that shown in Fig. 5. The results should be reported

in ounces.
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API CEMENT EVALUATION TESTS
................................... THICKENING-TIME TESTER
Brand. BOMTC oo eeee oot enesreer st e
Mixing Water, Slurry Weight,
Class...cooven Per Cenb. .. 1b. per gal... e
1b. per cu. ft.
Lested DYoo e rerirmrensrrareesnramevememeeee s JJBER HCSERA e e -
Tickewing  TiMe DATA Sumuary of THicxeninG Time Data
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Compressive (1) and/oL Tensile Strenth (2), psi.
Bath Temp., ~ g 12 18 24 36 -
%«ZgiF ., or Time cured under water, hr. 48 2
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FIG. 5

FORM FOR REPORTING STRENGTH TESTS AND RESULTS OBTAINED FROM THICKENING-TIME
TESTS ON THE HALLIBURTON OR STANDARD OF CALIFORNIA THICKENING.TIME TESTER.
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TABLE §
BASIS FOR CASING-CEMENTING WELL-SIMULATION TEST SCHEDULES
1 2 3 4 b 6 1
_— ///
Bottom-Hole
Mud-Weight, Surface Circulating Bottom-Hole Total
Schcauie Depthy 1k per 1b. per Preasure, Temperature, ~ Fressuré, . L
0. ft. . cu. ft} psi? deg. .8 psi® Time, min.
1 1,000 10 4.8 500 80 1020 - 23
2 2,000 10 74.8 500 91 1,540 27
3 4,000 10 748 500 108 2,580 37
4 6,000 10 43 750 113 3,870
b 8,000 10 74.8 1,000 126 5,160 55
5A. 9,000 11 82.3 1,120 135 6,270 60
6 10,000 89.8 1,260 144 7480 65
7 12 14 1047 1,600 172 10,230 74
8 14,000 16 1199 1,760 206 13,390 84
9 16,000 11 1212 2,000 248 16,140 9
10 18,000 18 1346 2,000 200 18,800 100

5Total cementing time calculated from the following as-

1Mud weights obtained from a review of field data. :
sumed conditions:

2Gurface pressure obtained from & review of field data.
tu:lB?itetﬁlm.m’h cneul:tmz tem%er:t;uru averaged from ac- Casing size:  T-in. outside dinmeter
tests run at various depths- e ;

4+Bottom-hole pressures celculated from sarface pressures Size of job: 300 of ¢
and mud weights. Pumping rate: 50 cu ft per min

: TABLE 6
BASIS FOR SQUEPZE—CEMEN’I‘ING WELL-SIMULATION TEST SCHEDULES
1 2 : 8 4 5 6 7
: Bottom-Hole
Mud-Weight, Surface Circulating  Bottom-Hole Total
Schedule Depth, 1b.per 1b. per Pressure, Temperature, Pressure, Cementing
0. . gal. cu. ft.2 psi? deg. F.2 pait Time, min.
—_—
12 1,000 10 74.3 500 89 3,300 29
13 2,000 10 74.8 500 98 4,200 31
14 4,000 10 7.8 500 116 4,600 35
- 1b 6,000 10 74.8 800 136 6,700 40
16 8,000 10 74.8 1,000 169 7,800 46
16A 9,000 11 82.3 1,200 171 8,500 47
17 10,000 12 89.8 1,300 186 9,400 49
18 12,000 14 104.7 1,600 213 11,800 50
19 14,000 16 119.7 1,800 242 14, 66
20 16,000 17 127.2 2,000 27n 16,500 60

1Mud weights obtained from & review of field rata. :
25urface pressure obtained from a review of field data. sumed conditions:

8Bottom-hole circulating temperatures averaged from sc- Tubing size: 2% 1o

tual field tests ruu at various depths. Size of job: 100 sacks of cement

4Bottom-hole pressures calculated from surface pressures Pumping rate: 140 cu ft per min displacing; 14.0 cu ft
and mud weights. tn 1.4 cu ft per min squeering

5Total cementing time calculated from the following as-

-
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SCHEDULE 1
1000-ft CASING-CEMENTING
WELL-SIMULATION TEST
Field Conditions Assumed

Surface temperature: 80 F
Surface pressure: 500 psi
Size of job: 300 sacks
Mud weight: 10 Ib per gal
74.8 1b per cu ft
Bottom-kele temperature: 8 F
Bottom-hole pressure: 1020 psi
Mixing time: 18 min
Total cementing time: 23 min
Time Pressure, Temperature,
min. psi eg. F.

0 500 80

2 550 80

4 590 80

6 640 80

8 680 80

10 730 80

12 780 80

14 820 80

16 870 80

18 910 80

20 960 80

22 1010 80

23 1020 80

Final temperature and pressure should be held con-
stant to completion of test, within =2 F and 10 psi
respectively.

’ . soumouia
2000-ft CASING-CEMENTING
WRLL-SIMULATION TEST
Field Conditions Assamed

Surfare temperature: 80 F
Surface pressure: 500 psi
Size of : 300 sacks
Mud ht: 10 1b per gal
74.8 1b per cu ft
Bottom-hole temperature: 81 F
Bottom-hole pressure: 1640 psi
Mixing time: i8 min
Total cementing time: 27 min
Time, Pressure, TemPMQ,
min. psi eg. F.
0 5¢0 80
2 580 81
4 650 82
[ 730 82
8 810 83
10 890 84
12 960 86
14 1040 88
16 1120 86
18 1180 87
29 1270 88
22 1350 89
24 1420 90
26 1500 90
27 1540 o1

Final temperature and pressure sheould be held eon-
stant to completion of test, within 2 F and %10 psi
respectively.

' i o __ __RP 10B: Testing Oil-Well Cements 17

SCHEDULE 3
4000-ft. CASING-CEMENTING
WELL-SIMULATION TEST

Field Conditions Assumed

Surface temperature: 80 F
Surface pressure: 500 psi
Size of job: 300 sacks
Mud weight: .. 10 1b por ==l
’ ) 74.8 1b per cu ft
Bottom-hole temperature: 103 F
Bottom-hole pressuye: 2580 psi
Mixing time: 18 min
Total cementing time: 37 min :
Time, Pressure, Temperature,
min. psi eg. F.
0 500 80
2 610 81
4 730 82
8 840 84
8 960 86
10 1070 86
12 1180 88
14 1300 89
16 1410 90
18 1630 91
20 1640 - ]
22 1750 o
24 1870 9%
26 1980 g
28 00
30 2210 [
32 2320 100
84 2440 101
36 2550 102
37 2580 103

Final temperature and pressure shotld be held con-

stant to completion of test, within =2 F and +10 psi
respectively. ’ -
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SCHEDULE ¢
6000-ft CASING-CEMENTING
WELL-SIMULATION TEST
Field Conditions Assumed

Surface terperature: 80 F
Surface pressure: 7650 psi

Size of job: 300 sacks
Mud weight: 10 'b ‘per gal

Bottom-hole temperature: 113 F

Bottom-hole pressure: 3870 psi
i time: 18 min
Total cementing time: 46 min
Time Pressure, Tem(feratnre,
min. psi eg. F.
0 760 80
2 &30 81
4 1020 83
§ 1160 84
8 1290 86
10 1420 87
12 1560 89
14 1700 90
18 1830 91
18 1970 93
20 2100 94
22 2230 96
24 2370 97
26 2500 99
28 2640 - 100
30 2780 101
32 2910 103
34 3040 104
36 3180 108
38 3310 167
40 3450 109
42 3590 110
4 8720 1
48 3870 118

Final temperature and pressure should be held con-
stant to completion of test, within +2 F and +10 psi
respectively.

SCHEDULE b5
8000-ft CASING-CEMENTING
WELL-SIMULATION TEST

Field Conditions Asaumed

Surface temperature: 80 F
Surface %nuure: 1000 psi
Size of job: 300 sacks
Mud weight: 10 1b per gal
74.8 1b per cu ft
Bottom-hole temperature: 126 F
Bottom-hole pressure: 5160 psi
Mixing time: 18 min
Total cementing time: 56 min
Time Pressure, Temperature,
min. psi eg. F.
0 1000 B0
2 1150 82
4 1300 83
6 145Q 86
8 1600 87
10 1760 88
12 1800 90
14 2050 21
16 2200 93
18 2350 95
20 2500 96
22 2650 8
24 2800 100
26 2950 101
28. 3100 108
30 3250 104
32 3400 106
34 3560 108
36 3700 109
38 3850 111
40 4000 112
42 4150 114
44 4300 118
46 4450 117
48 4600 119
50 4750 121
52 4900 122
54 5050 124
65 5160 125

Final temperature and pressure should be held con-
stant to completion of test, within +2 F and *10 psi
respectively.
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SCHEDULE 5A SCHEDULE 6
9,000-ft CASING-CEMENTING 10,000-ft CASING-CEMENTING
WELL-SIMULATION TEST WELL-SIMULATION (EST v
Field Conditions Assumed Field Conditions Assumed
Surface temperature: 8 F Surface temperature: 8 F M
Surface pressure: 1120 psi Surface pressure: 1260 psi
Size of job: 300 sacks Size of job: 300 sacks
Mud weight: 11 Ib per gal Mud weight: 12 1b per gal
~ 82.3 Ib per cu ft 89.8 1b per cu ft -
Bottom-hole temperature: 135 F Bottom-hole temperature: 144 F
oy Bottom-hole pressure: 6270 psi Bottom-hole pressure: 7480 pai
3 Mixing time: 18 min Mixing time: 18 min
Total cementing time: 60 min Total cementing time: 65 min
Time, Pressure, Temperatnre, Time, Pressure, Temverature,
min. psi deg. F. min. psi deg. F.
] 0 1120 80 0 1250 80 :
2 1290 82 2 1440 82 »
4 1460 84 4 1630 84 :
6 1640 85 6 1880 868
8 1810 87 8 2020 88 ;
b 10 1980 89 10 2210 ]
, 12 2180 g1 12 2400 92
14 2320 93 14 2500 o4
16 2500 95 16 2790 96
18 2670 96 18 2980 98
20 2840 98 20 3170 100
22 3010 100 22 3360 102
24 3180 102 24 3650 104
: 26 3350 104 268 3750 106
28 35620 106 28 108
30 3700 107 30 4130 110
32 3870 109 32 4320 111
34 4030 111 34 4610 113
“ 36 4210 113 36 4710 115
38 4380 116 38 4900 117
40 4550 117 40 5090 119
42 4730 118 42 5280 121
44 4900 120 44 5470 128
46 5070 122 46 5670 128
48 5240 124 48 5860 127
50 5410 126 50 60E0 129
52 5680 128 52 6250 131
54 5760 129 b4 6440 133
56 5930 131 56 8630 136
58 6100 133 58 8930 187
60 6270 135 60 7020 139
Final temperature and pressure should be held con- 62 7210 141
stant to completion of test, withinr =2 F and +10 psi 64 7400 143
respectively. 65 7480 144
Final temperature and pressure should be held con-
stant to completion of test, within +2 F and 10 psi
respectively.
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SCHEDULE 8
14,000-ft CASING-CEMENTING
WELL-SIMULATION TEST

Field Conditions Assumed

SCHEDULE 7
12,000-ft CASING-CEMENTING
WELL-SIMULATION TEST

Field Conditions Assumed
Surface temperature: 80 F Surface temperature: 80 F j 5
Surface pmguro: 1600 psi Surface presaure: 1750 psi ;
Size of job: 300 sacks Size of job: 300 sacks
Mud weight: 14 1b per gal Mud weight: 16 1b per gal
104.7 1b per cu ft 119.7 1b per cy ft
Bottom-hcle temperature: 172 F Bottom-hole temperature: 206 F ‘
Bottom-hole vressure: 10,230 psi Bottom-hole pressure: 13,390 psi
ixi ime: 18 min Mixing time: 18 min ;
Totul cementing time: 74 min Total cementing time: 84 min v
“Time, Pressure, Temperature, Time, Presaure, Temperature,
‘min, psi eg. F. min. psi deg. F. ;
0 1,500 0 1,750 80 ~ o
2 1,740 3‘2‘ 2 2,030 8 il .
4 1,970 S5 4 2,310 8 : 3
8 2,210 87 6 2,580 8 - ;
8 2,440 90 8 2'860 o i 3
10 2,680 92 10 3,140 9% 5
12 2,910 95 12 3,420 98 !
14 31 14 3,700 101 «
18 3 100 16 3,970 104
.18 3,610 102 18 4,250 107 :
29 3,850 105 20 4,530 110 & .
22 4,080 107 22 4,810 113 : i
- 2¢ 110 24 - 5,090 118 :
26 112 26 5,370 118 :
; 28 4,790 115 28 ,650 122 »
E 30 5,020 117 30 5,920 125
i 32 5 120 32 6,200 1928
! 34 5,490 122 34 6,430 131
36 5,730 125 36 6,760 134 >
38 5,970 127 38 7, 137
40 6,200 180 40 7,320 140
43 6,430 182 42 7,600 148
44 6,670 135 44 7,880 148
48 8,910 187 46 8,160 149 ‘
48 7,140 140 48 8,440 152 ’
50 142 50 8,710 156
52 7,610 144 52 158
54 ) 147 54 9,270 161
56 8,090 149 56 164
; 58 ,320 152 58 9 187
; 60 8,560 154 60 10,110 170
3 62 8,790 157 62 10,390 173
i 64 9,030 159 64 10,670 176
; 66 . 9,270 162 66 10,950 170
; 63 9,500 164 68 11,230 182
j 10 9,740 167 70 11,500 185 , .
72 9,970 169 . 72 11,780 188 ‘ :
= 74 10,230 172 ;64 g,ggg 191 i :
i Final temperature and ressure should be held con- - g 194
stant to completion of tesg, within +2 F and _-tloc;gi 78 12,620 197
: Tespeciively. 80 12 900 200
i - 82 13,180 203
84 13,390 206
H Fm§1 temperat_:ure and pressure should be held cou-
: stant to completion of test, within +2 F and +10 psi
: respectively. L
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SCHEDULE 9
16,000-ft CASING-CEMENTING
WELL-SIMULATION TEST
Field Conditions Assumed

, SCHEDULE 10
18,000-ft CASING-CEMENTING
WELL-SIMULATION TEST
rield Conditions Assumed

Surface temnerature: 8 F Surface perstnre 80 F
Surface pressure: 2000 psi Surface p 8000 psi
Size of job: 300 sacks Size of job: 300 sacks
Mud weight: 17 1b per gal Mud weight: 18 1b per gal
127.21bpercuft ; 134.6 1b per
Bottom-hole temperature: 248 F Bottom-l;ﬁe temperature: 300 F
Bottom-hole pressure: 16,140 psi Bottom-hole pressure: 18,300 psi
Mixing time: 18 min Mixing tivhe: 18 min
Total cementing time: 91 min Total comentmz time: 100 min
Time, Pressure, Tempersature, Time, | Pressure, Temperature,
min. psi deg. F. min. psi - deg. F.
0 2,000 80 0 2,000 80
2 2,310 84 2 2,340 84
4 2,620 87 4 2,670 89
§ 2,930 91 [ 3,010 98
8 3,240 95 8 3,340 98
10 3,650 99 10 3,880 102
12 3,860 102 12 4,020 196
14 4,170 106 14 4,350 111
16 4,480 110 16 4,890 116
18 4,790 113 18 5,020 120
20 5,100 17 20 5,360 124
22 5,410 121 22 5,700 1
24 5,720 124 24 6,030 138
26 6,030 128 26 6,370 187
28 6,340 132 28 8,700 142
30 6,650 136 30 7,040 148
32 ,960 139 32 7,380 150
34 1270 143 34 7,710 166
36 7.680 147 36 8,050 . 169
38 7,890 150 38 8,380 164
40 8,200 154 40 ¢ 8,720 168
42 8,510 158 42 9,080 172
44 8,820 161 44 9,390 1M
46 9,130 165 46 9,730 181
48 9,440 189 48 10,080 , 186
50 9,750 172 50 10,4060 190
52 10,060 176 52 10,740 194
b4 10,370 180 b4 11,070 199
56 10,680 188 56 11,410 208
58 10,990 187 58 11,740 208
60 11,300 191 60 12,080 : 212
62 11,610 194 62 12,420 216
64 11,920 198 64 12,760 221
66 12,220 202 66 13 090 225
68 12.540 206 68 13, 420 230
70 12,850 209 70 13, 760 234
72 13,160 213 72 14,100 238
74 13,470 217 74 14,430( 243
76 13,780 220 76 14,170 247
8 14,090 224 78 15,100 252
80 14,400 228 80 15,440 256
82 14,710 281 82 15,780 260
84 15,020 236 84 16, 110° 265
86 15,330 239 86 16,450 269
88 15,640 243 88 16,780 274
80 15,950 246 90 17,120 278
91 16,140 248 §2 %7,4% gg'?
Final temperature and pressure should be held con- 94 77
stant to complehon of test, within +2 F and +10 psi 96 18,130 291
respectively. 98 18,460 206
100 | 18 800 300

Final temperature and pressure should be held con-
stant to completion of test, within #2 F and *+10 psi

respectively.
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NOTE Data for Schedule 11, “20,000-ft
ing-Cementing Well-Simulation Test”
lus not yet been developed.

SCHEDULE 12
1060-ft SQUEEZE-CEMENTING
WELL-SIMULATION TEST
' Ficld Conditions Assumed

Surface temperature: 80 F
Surface pressure: 500 psi

Size of job: 100 sacks

Mud weight: 10 Ib per gal

748 1b per cu ft
Bottom-hole temperature: 89 F

Bottom—hole preasure: B 3300 psi
8 min
Total cementmz time: 29 min
Time, Presgure, Temperature,
min. psi deg. F.
0 500 80
1 900 83
2 1200 86
8 1800 88
4 1800 89
25 1300 89
28 1800 ]
27 2300 89
28 2800 89
20 3800 89
Pinal temperature and pressure shonld be held con-
stant to complehon of test, within +2 F and =10 psi
respectively.
SCHEDULE 13
2000-ft SQUEEZE-CEMENTING
WELL-SIMULATION TEST
Fleld Comditions Assumed
Surface temoerature: 80 F
Surface pressuve: 500 psi
Size of job: 100 sacks
Mud weight: 10 1b per gal
74.8 1b per cu ft
Bottom-hole temperature: 98 F
Bottom-hole pressure:* 4200 psi
i time: 8 min
Total cementing time: 31 min
Time, Pressure, Temperature,
min. psi deg. F.
0 560 80
1 900 84
2 1200 87
3 1800 91
4 1900 94
5 2300 98
6 2300 98
27 2300 98
28 2809 93
29 3300 98
30 3300 98
31 4200 98

Final temperature and pressure should be held con-
stunt to completion of test, within =2 F and +10 psi

Tespectively.

*Bottom-hole pressure is the final squeeze pressure and is
equal to the calculaled static pressure plus 2560 psi surface
pressure.

SCREDULE 14
4000-ft SQUEEZE-CEMENTING
WEBLL-SIMULATION TEST
Field Conditions Assume .

Surface temperatare: 80 I
Surface pressure: 500 psi
Size of job: 100 sacks
Mud weight: 10 1h per gal

) 748 ll\) per cu ft
Bottom-dole temperature: 116 F .

Bottom-hole pressore:* 5600 ps_i N
Mixing time: 8 min .
Total cementing time: 35 min
Time, Pressure, Temgperature,
min. psi deg. F.
0 500 80
1 900 84
2 1200 86
3 1600 92
4 1900 96
5 2300 190
6 2700 104
T 3000 108
8 3400 112
9 3600 118
10 3600 116
31 - 8600 118
32 4100 118
33 4600 - 116,
34 5100 118
3

5600 118

Final temperature and pressure should be held con-
stant to emnplet:ou of test, within 2 F and +10 psi
respectively.
. SCHEDULE 16
6000-ft SQUEEZE-CEMENTING ()

WELL-SIMULATION TEST
Field Coaditions Assumed

Snrface temperature: 80 F
uetp : 8GO0 psi

Size fob: 100 sacks

Mud weight: 10 1b per gal

74.8 lb per cu ft
Bottom—hole temperature: 136 F

Bottom-hole pressure:* 6700 psi
Mixing time: 8 min
Total cementing time: 40 min
Time, Pressure, Temperature,
min. nsi deg. F.
¢ 800 80
1 1200 84
2 1600 88
s 1900 92
4 2200 96
6 2600 100
6 3000 104
17 3300 108
8 3700 112
8 3508 116
10 4100 120
11 4300 124
12 4600 128
13 4800 132
14 000 136
16 5000 136
36 5000 138
37 5400 136
38 5900 136
39 6300 136
4 6700 136

Final temperature and pressure should be held con-
stant to completion of test, within =2 F and 210 psi
respectively. i
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% : : SCHEDULE 16 SCHEDULE 184
8000-ft SQUEEZE-CEMENTING 9000-ft SQUEEZE-CEMENTING
; ! WELL-SIMULATION TEST WELL-SIMULATION TEST
i ‘ Field Conditions Assumced Field Conditions Assumed
i ;
! : Su.rfsce temperature: ; 80 F Surface temperature: 80 F
i Surface pressure: 1000 psi Surface pressure: 1200 psi
Side of ob: 109 sacks Size of job: 100 acks
A : Hﬁd weight: 10 Ib per gal Mud weight: 11 1b per gal
o ‘ 74.8 lb per cu ft 82.3 1b per cu ft
Bottom-hale tempemture 159 F Boitom-hole temperature: 1M F
Bottom-hole Ppressure:* 7800 psi Bottom-hole pressure:* 8500 psi
* N - Mixing time: i 8§ min Mixing time: 8 imin
1. , Tol::[‘a.l cementx_nLt;:e: 45Tmm Total cementing time: 47 min
5 ~Time, essure, emperature, Time, Pressure, Temperature,
L»:e,g 3 nin. | psi deg. F. min. psi . deg. F.
L. [ 1000 80
& 1 1400 84 $ %238 A
A Z 1700 88 2 1800 89
: 3 2100 93 3 2100 93
" 4 2400 97 " 2300 97
» sk1 b 00 101 5 2600 102
il 6 3200 106 6 2900 106
1 7 3500 109 7 3200 110
kY 8 114
&4 8 3500 115
§ 9 4100 1us8 9 3300 119
10 4300 122 10 4100 123
11 4500 126 1 4300 128
12 4800 181 12 4600 132
13 5000 136 13 4900 136
14 5200 139 14 5200 141
‘ 15 5400 143 15 5500 145
: 16 5600 148 16 5800 149
: ﬂ 17 5800 152 17 6100 154
7 18 8100 156 18 6300 158
19 6300 159 19 6600 162
a e 4 21 7200 1
43 7200 171
3 s 44 T400 159 45 7900 M
Fma! tempelrature %nd presstge should bedheld con- 49 8500 1m
j sp.«tectz?vi??p cetion of test, within 2 F and 10 psi Final temperature and pressure should be held con:
: stant to completion of test within =2 F and 10 psi
5 respectively.
4 ’Bottom—holﬂ pressure is the final squeeze pressure and is
¥ equal to the i:alcu!abed static pressurc plus 2600 psi surface

pressu re.’

v b o

s I)l"::n‘ii: g

epiags




24 American Petroleum Institute [ ‘

SCHEDULE 17 SCHEDULE 18
10,000-ft SQUEEZE—CEHENTING 12,000-f¢ SQUEEZE-CEMENTING
WELL-SIMULATION TEST WELL-SIMULATION TEST
Field Conditions Assumed Field Conditions Assumed
Surface temperature: 8 F Surface temperature: 80 F a ]
Surface pressure: 1300 psi Surface pressure: 1500 psl ' =
Size of job: 160 sacks Size of job: 1(‘)0 SngS
Mud weight: 12 1b per gal Mud weight: 14 1b per gal 3
89.8 b per cu ft 104.7 1b per cu ft -
Bottom-hole temperature: 186 F Bottom-hole temperature: 213 F o
Bottom-hole pressure:* 9400 psi Bottom-hole pressure:* 11,800 psi . ‘
Mixing time: 8 min Mixing time: 8 min
Total cementing time: 49 min Total cementing time: 50 min P
Time, Pressure, Temperature, Time, Pressure, Temperature, :
min. psi deg. F. min. psi deg. F.
0 1300 80 0 1,600 80
1 1700 86 1 1,900 86
: 2 2000 89 2 2,200 90
: 3 2400 94 3 2,600 94
; 4 2700 98 & 2,900 99
t b 8100 108 5 3,300 104
] 3500 108 6 3,700 109
1 3800 112 7 4,000 113
8 4200 117 8 4,400 118
| 9 4500 121 9 4,700 123
i 10 4700 : 126 10 5,000 128
11 5000 181 11 5,300 132
! 12 5300 185 12 5700 131
18 5500 149 13 6,100 142
14 5800 144 14 6,400 147
16 6100 149 15 6,700 151
16 6300 164 16 1 156
i 17 €600 1568 17 7,300 161 [ ]
18 6900 163 18 7600 166
19 167 19 8,000 170
20 7400 172 20 8,300 176
; 21 1700 177 21 8,600 180
; 29 181 22 8,900 184
23 8200 186 23 9,200 189
24 8200 186 24 9,500 194
45 8200 186 25 9,800 100
46 8500 186 26 10,200 203
47 8800 186 27 10,500 208
48 9100 186 28 10,800 213
! “9 o i 10800 313
Final temperature and pressure should be held con- :
stant to completion of test, within =2 F and =10 psi :g H',ggg gig
respectively. 49 11’500 o1
50 11,800 2138
Final temperature and pressure should be held con-
stant to completion of test, within =2 F and =10 psi
respeceively.
#Bottaom-hole pressure is the final squeeze pressure and
is equal to the calculated static pressure plus 2500 psi sor-
face pressure.
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SCHEDULE 19
14,000-f¢t SQUEEZE-CEMENTING
WELL-SIMULATION TEST
Field Conditions Assumed

SCHEDULE 20
16,000-f¢ SQUEKLI-CEMENTING
WELL-SIMULATION TEST
Field Conditions Assumed

Surface temperature: - 80.F Svrface tempersiure: 80 F
Surface pressure: . 1800 psi Surface pressure: 2000 psi
Size of job: : 160 sacks Size of job: : 100 sacks
Mud weight: 16 1b per gal Mud weight: 17 1b per gal
© 11977 1b per cu ft 127.2 1b per cu ft
Bottom-hole temperature: 242 F Bottom-hole temperature: 2711 F
Bottom-hole pressure:* 14,000 psi Bottom-hole pressure:* 16,500 psi
Mixing time: ; 8 min ixing time:- 8 min
Total cementing time: . 55 min Total cementing time: 60 min
Time, Pressure, Temperature, Time, Pressure, Temperature,
min, psi deg. F. min. psi deg. F.
0 1,800 80 0 2,000 80
1 2,200 36 1 2,400 85
2 2,600 90 2 2,700 90
3 2,900 95 3 3,1 95
4 3,200 100 4 o 100
5 3,600 106 5 3,800 106
6 4,000 110 8 4,200 111
7 4,300 115 7 4,600 118
8 4,700 120 8 4,800 121
9 5,000 125 9 5,300 128
10 5,400 130 10 5,600 331
11 5,800 135 11 6,000 136
12 6,100 140 6,400 141
13 6,600 145 13 6,800 146
14 6,800 150 14 7,200 161
15 7,200 166 16 7,600 157
16 7,600 160 16 7,900 162
17 7,900 165 17 8,300 167
18 8,300 170 18 8,700 172
19 8,600 - 175 19 9,100 177
20 9,000 180 20 9,600 182
21 9,400 185 21 9,800 187
22 9,700 190 22 14,200 192
23 10,160 195 23 10,600 197
24 10,400 200 24 11,000 202
25 13,800 206 26 11,400 208
26 11,200 210 26 11,800 213
27 11,600 216 27 12,100 218
28 11,900 - 220 28 12,600 223
29 12,200 224 29 12,900 228
30 12,600 231 30 13,300 233
31 13,000 237 31 13,700 238
32 13,300 242 32 14,000 243
33 13,300 242 33 14,400 248
51 33,300 | 242 34 14,300 253
52 13,600 242 35 15,200 259
RR 13,700 242 38 15,600 285
54 13,900 242 a7 14,000 2N
35 14,000 242 28 }g,ggg ?)%
Final temperature and pressure should be held con- 6 ) 2
stant to con’gﬂetion of test, within =2 F and 10 psi 57 16,100 27
respoctively, 58 16,200 271
SReRiey: 59 16.300 271
60 16,600 271

Final temperature and pressure should be held con-
stant to completion of test, within =2 F and £10 psi
respeetivelv.

*Bottom-hole pressure is the final squeeze pressure and is
equal to the calculated static pressure plus 250¢ psi surface
pressure.
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NOTES:

1. MATERIAL: STAINLESS STEEL EXCEPT DIAPHRAGM HUB,
2..CONTAINER PRESSURE: 20,000 PSI.

3. HEAT RATE: 5 DEG. F. PER MIN.
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NOTES: l

L8 CHATILLON IMPROVED PACKAGE SCALF, !
SPRING BALANCE, FLAT FACE, AVOiRDUPOIS w
AND METRIC (64 OZ. IN 1.02, DIVISIONS; 2%

2000 G. IN 25.G, CIVISIONS).
2. CHATILLON SPRING BAL ANCE, FLAT FACE,
AVOIRDUPOIS AND METRIC (8 0Z. IN %-0Z.
DIVISIONS; 250 G. IN 10-G. DIVISIONS). -
3. USE 8.0Z. BALANCE DURING EARLY PART
OF TEST.
4. MATERIAL, CYLINDER Is STAINLESS STEEL. I
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| COMMISSION OF THE STATE OF NEW
i CONSIDERING:

® before the Oil Conservation Commission, hereinafter referred to as
" the "Commission." .

| being prcuent having considered the testinony and evidence adduced,

"the last several years make certain changes desirable. ;

BEFORE THE CIL CONBERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE BEARING ?
CALLED BY THE OIL CONBERVATION

MEXICO FOR THE PURPOSE CF

CASE NO, 13868
Order No. R-1173

IN THE MATTER OF THE HEARING
CALLED OX THE MOTION OF THE

OIL COMSERVATION COMMISEION AT
THE REQUEST OF ATLANTIC REFINING
COMPANY TO REVISE RULE 107 OF THE
COMMISSION RULES AND REGULATIONS
PERTAINING TO CASING, TUBING, AND
CEMENTING REQUIREMENTS,

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on Jamuary
15, 1958, and again on February 13, 1958, at Santa Fe, New Mexico,

HO¥W, on this ét'; day of May, 1958, the Commission, & quor*
and being fully advised in the promises,

FINDS :

{1) That due public notice having been givem as required

by law, the Commission has jurisdiction of this cause and the
subject matter thereof. , ;

(2) That Rule 107 of the Commission Rules and Regulations |
sbould be revised since advances in technology and equipment withid

IT I8 THEREFCRE ORDERED:

That effective June 1, 1958, Rule 107 of the Commission !
Rules and Regulations be and the same is hereby revised to read :
as follows;

RULE 107 - CASING AND TUBING REQUIREMERTS ?

(a) All wells drilled for oil or matural gas shall be |
completed with a string of casing which skhall be properly cemented |
at a sufficient depth to protect adequately the oil or natural gas,
bearing strata to bhe produced. In addition thereto, such other f
casing and cement shall bo used as necessary in order to seal off
all oil, gas, and water strata which may be encountered in the well,
except the interval(s) to be produced,




Case No., 1369
Ordex Nu. R-1173

t

Sutficient cement shall be used on surface casing
to fill the annular space back of the casing to the top of the
hole, provided however, that authorixed field personnel of the
Commission may, at their discretion, allow deviations from the ;
foregoing requirement when known conditions in a given area render:
the same impracticable. :
1

All cementing shall be by pump and plug method f

unless some other method is expressly authorized by <he Commission| .

All casing strings shall be tested and proved
satisfactory a3 provided in paragraph (¢) below.

(b) After cementing, but Mefore commsncing tests
required in paragraph (c) below, all casing strings shall stand
cemented in accordance with Option 1 or Optiom 2 below. Regardless
of which option is taken, the casiag shall remain stationary and
under pressure for at least sight hours after the cement has heen
pluced. Casing shall be considered to be 'under pressure" if some
acceptable means of holding pressure is used or if one or more i
float valves are employed to hold the cement in place.

Option 1. Allow all casing strings to stand cemeanted |
a minimum of eighteen (18) hours prior to
commencing tests. Operstors using this
option shall report on Form C-103 the actual §
time the cement was in place before initiating ;
tests.

Option 2. (May be used in the Counties of San Juan,

: Rio Arriba, McKinley, Sandoval, Lea, Eddy,
Chaves, amd Roosevelt snly.) Allow all
caming stringe to stand cemented uatil the
cement bhas reached a compressive strength
of at least 500 pounds per square inch in
the 'zone of interest' before commencing
tests, provided bowever, that mo tests
shall be commenced until the cement has
been in place for at least eight (8) hours.

The 'zone of interest’ Zor surface and
intermediate casing strings shall be the
botton 20 peicenl oi the casing string, but
shall be no more than 1000 feet nor less
than 309 fset of the bottom part of the
casing unless the casing is set at less

than 300 feet. The 'zZone of intereat" for
production casing strings shall include the
interval or intervals where immediate comple~
tion is conteaplated.

To determine that a minimum compressive
strength of 500 pounds per square inch has
been attained, coperators shall use the

typical performance data for the particular
cepent mix usced in the well, at the miuimum
temperature indicated for the zone of

interest by Figure 107-A, Temperature QGradient
Curves, Typical performance data used shall
be that data furnished by the cement manufac-
turer or by a competent materials testing
agency, as determined in accordance with the
iatest edition of API Code RP 10 B ‘Recom-
mended Practice for Testing 0il-¥ell Cements."




ion the well. Form C-103 shall be filed for each casing string

: reporting the grade and weight of pipe used. In the case of

. combination strings utilizing pipe of varied grades or weights, the
i footage of each grade and weight uscd shall be reported. The resultls
: of the casing test, inciuding actual pressure held on pipe and the
. pressure drop observed shall also be reported on the same Form i

i measures shall be applied. g

. casing uzed. Test pressures shall be applied for a period of 30

-3
Case No. 1368
Order No. R-1173

Oporators using the compressive strength
criterion (Option 2) shall report the
following information on Form C-103:

1. Volume of cement slurry (cubic feet).

2. Brand name of cement and additives,
perceat additives used, and scquence
of placement if more than one type
cement slurry is used.

3. approximate temperature of cement
slurry when mixed.

4. Estimated minimum formation
tenperature in zone of interest.

5. ZEstimate of cement strength at
tine of testing.

8. Actual time cemont im place prior
to starting casing test.

(c) All casing strings except conductcr pipe shall be
tested after cementiang snd before commencing amy other operations

C~108.

(1) Casing strings in wells drilled with rotary
tools shall be rressure tegted. Minimum casing test pressure shall
be approximately omne-third of the mamufacturer’'s rated internal
yield pressure except that the test pressure shall not be less than
600 pounds per square inch and need not be greater than 1500 pounds
per sguare inch. In cases wheira combipation strings are involved,
the above test pressures shall apply to the lowest pressure rated

H

minutes., If a drop of more than 10 percent of the test pressure i
should occur, the casing shall be considered defective and corrective

'

{(2) Casing strings iu wells drilled with cable

" tools may be tested as outlined in sub-paragraph (c) (1) above, or '

by bailing the well dry in which case the bole must remain satis-
factorily dry for a period of at least one (1) hour before commenc-
ing any further operations on the well,

(d) (1) All flowing oil wells shail be
tubed.

(2) All gas wells shall be tubed.

(3) Tubing shall be set as near the
bottom as practical and tubing
perforations shall not be more
than 250 feet above the top of
the pay.

N T




-4
" Case No. 1369
 Order No, R-1173

i (4) The BSecretary-Dirsctor of the

i Commission may, upom proper
application, grant administrative
exceptions to the provisions of
sub~-paragraphs (2) and (3) above,
without notice and hearing, provided
wagte will not be caused tharebhy.

i DONE at San*c Fe, Nev Mexico, on the day and year herein-
i above desigasatied.

STATE OF NEW MEXICO
! OIL COMEERVATION COMMISSION

R 7 i

EDVWIN L. MECHEM, Chairman

L g
"7'"

lua,au E. MORGAN,
Y

A. L, PORTER, Jr.', MHember & Becretary

ir/
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THE ANACOYA COM PANY
New Maico Oz erations

P. 0. Box 68 Gunts, New Mexico

\ e

Fe, D0 5, Lutter, Chief Ingireer

Lew Iexico Uil Conservotion loisslion
107 llabry lell

Canitol Fuilding

Sante Fe, Hew Fexdco-

Dear Ir., lutter:

I an returning the irmseri vt of proceedings for the tw
hearings in the matter of tilad fas Conservation Commission,
Case lo. 1369, dated January 35,1958 ard February 13, 1958, with

this letter,
Leting on wvour rricramroval ve copied hoth hearings.

Thank you for makirgile transcript of Case llo, 1369
evailetle to us,

Sin cerely,

HDL svm
Incl.




PROPOSED RULE CHANGE PROPOSED RULE CHANGE PROPOSED RULE CHANGE

Rule 107 - Casing and Tubing Requirements

(a) All wells drilled for oil or natural gas shall be completed with a

~ string of casing which shall be properly cemented 3t a sufficient depth to protect
adequately the oil or natural gas bearing strata to be produced. In addition thereto
such other casing and cement shall be used ac necessary in order to seal off all oil,
gas; and water strata which may be encountered in the well. ercept the one or ones to
be produced. Sufficient cement shall be used on surface casing to fill the annular
space back of the casing to the top of the hole. All. cementing shall be by pump and
plug method, or such other method approved by the Commission. All casing strings
shall be tested and proved satisfactory as provided in paragraph (c) below.

(b) Before initiating tests (as in {c) below}, all casing strings shall
stand cemented a minimum of
(1) eighteen (18) hours, or
- (2) until the compressive strength is at least 300 pounds per square
inch in the "zone of interest," provided however, that no tests shall be commenced
until the cement has been in place for at least eight (8) hours.

The "zone of interest" for surfacey; intermediate; and protection casing
strings shall be the bottom 20 percent of the casing string, but shall be no greater
than 1000 feet nor less than 300 feet of the bottom part of the casing unless the casing
is set at a depth less than 300 feet. In the case of the production casing string the
"zone.of interest" shall include the interval or intervals where immediate completion
is contemplated. Operators using the minimum 18«hour criterion of cement strength shall
report on Form C~103 the actual time the cement was in place before initiating tests.
Cperators using compressive strength criterion shall report the following informaticn
on Form C-103:

(1) volume of cement slurry (cubic feet).
(2) Brand name of cement together with additives showing

OiL CONS: ﬁg?&;lcgummm sequence of placement if more than one type cement
P SANTA FE, NEW MEXICO slurry is used.
L, 4 o EXHIBIT Na (3) Approximate temperature of cement slurry when mixed.

CASE

4) Estimated native bottom hole formation temperature.

' ‘,7

(
(5) Estimate of cement strength at time of testing.
(6) Time interval between plug down and starting of casing test.

(c) All casing strings except conductor pipe shall be tested after cementing
and before commencing any other operations cn the well.

(1} wells drilled with rotary tools shall be pressure tested. Minimum
casing test pressure shall be approximately one-third manufacturer®s rated internal
yield pressure except that the test pressug all not be less than 600 pounds per
square inch and need not be greater than 2‘25 pounds per square inch. In cases where
combination strings are involved; the above test pressures shall apply to the lowest
pressure rated casing used. Test pressures shall be applied for 2 period of 30 minutes.
If a drop of more than 10 percent of the test pressure should occur. the casing shall
be considered defective and corrective measures shall ke applied.

(2) wWells d-illed with cable tools may be tested as outlined in sub-
paragraph {c) {1} above, or by baiting the well dry 1n which case the hole rust
satisfactorily remain dvy for a period of at least six hours {€) tefore commencing any
further operations on the well.

éOver}

kv

L
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Rule 107 = Casing and Tubing Requirements SContinuedz

The results of casing tests on each string shall be reported on Form
C-103o

(d) All flowing wells shall be tubed,and the tubing shall be set as near
the bottom as practical; tubing perforations shall not be more than 250 feet above
the top of the pay, unless authorized by the Commission.
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STRENGTH OF EXAMPLE

ACCELERATED CEMENTS ™

2% CALCIUM CHLORIDE USED WITH ALL CEMENTS
TOGETHER WITH 5.2 GAL. WATER PER SACK.

* NOTE :

SLURRY DENSITY OF ALL CEMENTS =15.6 % /GAL.
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FIG.4
STRENGTH OF EXAMPLE

ACCELERATED CEMENTS ™

WITH ALL CEMENTS

2% CALCIUM CHLORIDE USED

TOGETHER WITH 5.2 GAL.

* NOTE :

WATER PER SACK.

SLURRY DENSITY OF ALL CEMENTS s15.€%/GAL.
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August !, 1958

Mr. A. L. Porter, Jr.

Gil Conservation Commission
State of New Mexico

P. O. Box 871

Santa Fe, New Mexico

Dear Mr. Porter:.

In reply to your letter of June 3, 1958, we
have prepared a series of curves illustrating the
compressive strength of various cementing compo-
sitions presently being used in the state of New
Mexico.

These have been prepared from data that we
have accumulated in our laboratory and could be
expected to be typical values at the time and
temperature conditions shown.

As you know there are some variations in the
strength of cement between different brands and
batches, but this data should be a satisfactory
gulide for your Commission personnel

I trust this information will assist your
personnel and we are happy to be of assistance.

Yo*ﬁﬁ very truly,
\ A

DwYght K\ Smith

DKS:1lh

IEncl.

cct  Nr. W, O, Owsley
Mr. Phil lMontgomery
Mr. Hayden Roberts
Mr. F. M. Anderson




