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The deliverability of a gas well is calculated from the formula:

WHEPE:

D

Q

PC

PD

PW

SN
With
rav data,

formed on the actual data. The veriables vwhich are given as dats points
are:
METFPRES Deua welght meter flowing pressure, PSIA. Given as

FPRES Flowing pressure read from meter chart, PSIA. Given
as an integer value.

CGAGETRES Average gauge pressure during flow test, PSIG. Given
ag an integer value.

VOLUME Total gas flow during flow test, MCF. Given as an
integer value.

CTESTHRS Rumber of hcurs of flow test. Given as an integer

‘ value.

TBGFPRES Dead weight tubing (casing) flowing pressure, PSIA.

{CBGFPRES) Siven as an integer value.

TBGLTH Length of tubirg (casing) string, feet. Given as

(CSGLTH) an integer value.

SPGRAV Specific gravity of gas. Given to three decimal
places.

TBGSIP Tubing {casing) shut-in pressure, FSTA. Given as

(CcsGSIP) an integer value.

SN Siope. Given to two decimal places.

b - o x|BE_ - pR] ST o
X NPET TR (1) .

i,

) Calculated well deliverebility in MCFD.

= Measured flow in MCFD.

= Shut~in well head pressure, PSIA

= Some fraction of PC, currentdsy Pool Percentage x PC. * Dfduenﬂeﬁr7 i%¢:
= Well head working pressure; PSIA a4

= Slope, determined by weil formation.

rather, they are the recsults of intermediate calculations per-

an integer wvalue.
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Tne foilowing formulas arc used to converit the rav data to the

vai'iables of equation.

OR:

*
b

o voLmE _x 2k x|/ METFERES
“ CTESTIRS | FPRES

PC = TBGSIP
PC 2 CSGEIP

T T
OR: Avg~—OfPoetSFP 07, Ff‘/v«r S L

D = PC x  Pool Percentsge

PT = (CGAGEPRES + 12) .+ (MUTFPRES - FPRES) + ({TBGFPRES -
METFPRES)

PT = (CGAGEPRES + 12) + (METFPRES - FPRES) + (CSGFPRES -
METFPRES)

joud = FCL x (FC x Q)%

Where FGL is a tabular function of SPGRAV x TRCLTH {or SPGRAV x

CSOLTH) and FC 1s a tabuler function of TBGOD or CSGOD.

The procedure to be used on the 5%577070 to implement these formulas

are listed below and on the: following pases:

1.

Meter error is calculated ss the difference betwecen the dead weight
meter flowing pressurc snd the flowing pressure read from the chart.
This value is carried as s whole number.

MATEROR = METFPRES - FPRES

XX = XXX - XXXX.

The flow rate correction factor is obtained by dividing the Jdead
welght meter flowing pressure by the chart flow pressure} The
result iz truncated at four pleces to the right of the decimal.

CRACT = METFPRESS /FPRESS

XXX = X0OX. /00X,
The square root of the fiow rate correction factor is determined
by Newton's Approximation. The result is rcunded to four places
to the right of the decimal.

SQRCFACT = |/ CFACT

X .00 = XXX
The seven or eight dasy averege flowing pressure is calculated as the
7-day or 8-day average chart pressure plus 12.

AVGPRES = CCAGEPRES + 12.

XXKX = XXX, + XX.

(1)

(2)

(3)
(&)

(5)
(6)



Ay )‘m&‘ . ,:‘:‘ S

Tie corrected sverage pressure is obiained by adding the meter

error to the calculated average pressure.
N CORFRES = AVGPRES + METERROR
‘ XXX . = XXX + XXX .
6. The integrated volume is equal to the measured volume, multiplied
by 24 and divided by .ne sumber of hours the test was run.
The result is rounded to the nearest whole number.
QI = (VOLUME x 24)/CTESTHRS _ -
XK. =  XXX00000X. x  XX./XXXX.
: 7. The integrated volume is multiplied by the square root of the flow
2 rate factor to give the corrected volume. The corrected volume is
rounded to the neerest intcger value.
Q = QL X SQRCPACT
XXZX. = XK. x X0

The friction loss, the static head, and the proper shit-in pressure

o

are determined as functione of the type of flow in the well:-
A. TUBING FLOW:
(1) The frictlon less is the difference between the tubing
flowing pressure and the meter flowing pressuxre.
FRLOSS = TBGFPRES -  METFFPRES
XXX = XX - XXX,
(2) The tubing length and the specific gravity are mltiplied

7

and the result rounded to the nearest integer value.
GL = TBGLTH X  SPGRAV
XXX = XXXXX. x X.XXX

N

A friction factor is chosen from & table according tc
outside tubing diameter and tubing weight. This factor
is carried to four places to the right of the decimal.

Pt
N

'
i
)
|
)

Before cach calculation, Gas Engineer needs to be able
to delete or add new tubing OD to Table. Therefore, we
nced a Table size of 40 different entries. It will be
necessar§ to find an equa. on TBGOD and TBGWT when using
the Table.

¥¢o= KL XXXX
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The shut-in pressure to be used in the calculation is
set equal to the greatest of the three shut-in pressuies.

oo Vi cerazard oy
If the A

‘e
Comeree Pas urdbtr0 farys -t

s the gresatest, put out message:

#eeb-BIF (used for PO/

"

PC = iGreatcst SIP {
)OO(X- = XXXX.
CASING FLOW:

(1) The friction loss is the difference between the casing .
flowing pressurc and the meter flowing pressure.
FRLGOSS = CSGFPRES -  MWTFPRES
XXXX. = xxXxx. - XXX
(2) A comperison is made betwcen the CSGLTH (XXXXX.) and the
PAYZNFRM (XX07%X.) apd the emaller number is multiplied by
the SPCRAV to obtain GL. The result is rounded to the
nearest integer value. Do not substitute any indicative

data on C-122A Test Sheet.

GL = SPGRAV X Smallgr Length
XXXX. = X. XXX x 0.

{3} A friction factor is chosen from a Table according to outside
casing diasmeter and casing weight. Thie fecior is carried to
four places to the right ¢f the decimal. ‘

NOTE: Before each calculation, Gas Engincer needs to be able te

delete or add new casing 0D to Table. Therefore, we need
& Table size 4f 125 different entries. It will be necessary
to find an equal on CE850D and CSGWT when using the Table.

FC = XX XXX

(&) The shut-in pressure to be used in the ecelewlaticn is ssi

cqual to the greatest of the three shut-in pressures. If

SO xial 0{’5 P GARTLL Al

1s the greatest, put out message:

Co

- PO, ;;};n’/}:’t"; }'lf.hu.'\’.
'%xerege—éffset—SiP used for PC.

PC = Greatest SIP
X = XXX .
AVNULAR FLOW: '
(1) The friction is met +o 4he 21ffcruve weiween ihe casing
iiowlng pressure and the meter flowing pressure.
FRLOSS = CSGFFRES -~  METFPRES
XXX, = XXXX. - XXXX.

-4 -
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) & voemparison is made hetweea the CSGLTH (’xxxxx .) and the
S ’T‘G G L‘TH (..\ﬂ\“ 7\*
PAYZNFRM (X00XXX.) and the smaller number is maltiplied by

the SPCRAY 45 obbadn GL. Tne result is rounded to the

nearest integer value. Do not substitute any indicative
data on C-122A Test Sheet.

GL &= SPGRAV x Smaller Length
1O, = X. 00X x  X0oX.
(3) A friction factor is calculated from one of two formulas:
(a) FC = e 57.105379%
1.612
(CSGID + TBGOD) x {CSGID - TBGOD)
OR
(v) FC = 546721457
1.582

(CSGID + TBGOD) x (CSGID -  TRGOD)
NOTE: 1If FC by Formula (a) is equal to or less than 1.357
then recalculate FC by Formula (b).

(W) 'I'he shut-in pressure to e used in €he calculiation is s
gqual o T,r%e greatest of the three shut-in pressures. _f(the

- . C/'JJ‘ Q TR
. dip 15 the greatest, put out message: "-M'of-uqe

M t;'.'P used for PC."

FC = Greatest SIP
(03 Drivnpg. o XK= XK.
The catevPwting pressure is set equal to a Pool Percentage of PC. It
is rounded to a integral value. Each pool can be a different percentage,

therefore; a Table will have to be set up to keep the vercentagas and

cr

tefore each calculation, Gas Engineers will need the privilege of
changing the percentages and/or adding or eliminating a pool from the

Tﬂh]P /a Nosasaayry”

......... 2Ty, up L & pool 11mit of sixty. The following is
an cxample of thé necessary Table:
POOL PERCENT SLOPE DRAWDOVN OFep
).0.¢.4 XX XX XX Xa XX MY

The formmla for PD is as follows:
D = PC x Pcol Percent
X, = XX, x XX
NOTE:- Slope in this Table will be ntilised in Tiom 20 & 4hd

—_—ee
e vae S Ve weaD WL UP.

Drawdown Percent will be utilized in Item 17.




10,

12.

13.

1k,

15.

16.

17.

Tha well heed corrected T7-38ay average prussure is computed as the
corrected average pressure plus the loss due to friction.

PT = CORFRES + FRLOSS

X = xxxx. : XX
The well heaéd pressure is squared, the decimal is shifted three
places to the left. '

PT® = P x P x 0,001
)ODCDO% a XK. x XX, x XXX
A tabular function of GL is determined. Three decimals are g

s havt Yo ~re @ 7:{91‘”\) 2

function. Tas current Tahle size will be—ewléicient.

The product of the corrected volume and the friction fector is
coogputed, the decimel 1s shifted three positions to the left and
the product is rounded to three decimal places.

FCQ = FC X Q x .001

XXX = XX x EXX, x XX
The value FCQ is squered and the result 1s roundzd to three plsces
to the right of the decimal.

(req)® =  FCQ x  FCQ

XXX . XX = 0000 XXX x 3000 . XXX
The friction effect is calculated as the product of the GL factor
and the square of the FCQ resalt. This friction effeet is rounded
three places to the right of the decimal.

R? =  FGL X  (FcQ)®

AKX = 9 .0.0:¢ X 200080 . XXX
The square of the well head working pressure is computed as the sum
of the friction effect and square of the well head flowing pressure.

(1)

PWe =  PT? 4+ R?
XXX = DOR0{.X 4+ X0OO.X

(1) If the addition of K2 at this point Swidw=bo changeSthe value of
by less than - 0.5, i.e. if K° = FTF, iuen K is ignored and
PW° is set equal to PT®.
The square root of the above result is extracted o give the il hwad
working pressure. Tye result is rounded tc the nearest integral value.

PW = V P in?
KXXX . = \/ X00K  XAX ¢ 10 3

-6 -
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18.

vl e

20,

21.

NOTE: A compurison is made between the working vressure; PY and FC.
If the calculated Drawdown is less than the Drawdown exhibited
in the Pool Table (Item 9) a mescage is to be put out: "Unable
to obtain _ 2 % Drawdown." _

* Thia percent valuc 1is taken from Drawdown in Pool Table.

The following form:la should be used to make the comparison:

Drawdown = _PC_______:___‘E_H_
PC

The denoninstor of the delilverability ratio is calculated as the square

~e
A

the shub-in pressure, (the decimal is shifted three places to the left)
less the square of the well head working pressure.

DIVHOLD = (Pc %= PC x .001) - P
XK XXX = (0OX. % XOX. x YO - 0OOXX.XXXK

The deliverability ratio is calculated as the difference between the

, - i
Crvarece ]

square of the shut-in pressure and the square of the cakewbebing ‘ : e
pressure (the decimal is shifted three places to the left) divided
by thc result obtained in Item 18. This quotient is truncated at
four decimal places. _

RATIOL = L(PC x PC) - (PD x PD) .J x  .001

DIVHOLD
XXX = ;()OOD( X XXXX.) -~ (ooX. x XXXX.f]x XXX
= XXX . XKL =

The de.iverabii-.cy correction factor is computed by raising the
deliverabilits ratic t¢ a given power. The result is carried to

four decimal places.

SN
DFACTL =  (RATIOL)
XX = (x.xem)

NOTE: Compare SN to Tabular Vaiue from Pool Table and if equal
continue to raise to power. However. if (high or low)
variations occuir use Siope from Pool Teble ’ and put out
message: "Pool Teble Slope used for n.” This Teble is
indicated in Item 9.

The final deliverablliity figure is the product of the corrected
volume snd the deliverabilitv correction ®octor. 43

rounded to the nearest integral value.

s iewuii is

=
DL = DFACTL X Q
p2.6.0.00 @8 = XXX x XX .
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Memo No. ‘li~63;
NEW MEXICO OlL CONSERVATION COMMISS!ON

P. 0, Box 871
SANTA FE, NEW MEXICO

MEMORANDUM:

T0: ALL-OPERATORS AND WELL TESTERS CF THE GAS WELLS IN SAN JUAN
BASIN .

FROM: - A, L. PORTER, JR., SECRETARY-DIRECTOR

SUBJECT: DELIVERABIL!TY PRESSURES (P4) AND LIN!TING MULTIPLIERS FOR GAS

WELLS il THZ SAN JUAN BASIN AS REQUIRED BY ORDER R-333-F

As required by Chapter lI, Section 2 of New Mcexico 0il fonservacion
Commission Order R-333~F, a study of 1962 test data has been made Yor zii gas
vells tested in {962, Based on the results of the study, the deliverabiiity
pressures (Pq) for caicuiating 1963 Annual Deliverani.ity Tests arc estaiviished
as 7ollows:

A1l Dakots ges wells . Pq = 50% ?¢ ~
Ail other cas welis Pg = 855 P+~

Multiplier for any gas well shall not exceed 2.0

The valtuz of F4 shall be determined by multiplying the seuven-day
shut-fn pressure, which has been measured for the test being calculated, 5y the
percantage listed above. ‘ ' = :

When a multiplier P.” ~ Py

] | i . LPCZ ~ szj

is greater than 2,0 for a test being calculated, the test shall not be reported
unti! the supervisor of the Aztec otfice has given specific permicsion in writing
to-do so after he has determined that the shu{-in pressure and drawdown
conditions are satisfactory and that the use of such a factor will allow the
operator to calculate an accurate deliverability for the well.

The above meationed 1963 Annual Deliverability Tests shall be
used for proration purposes effective February 1, 1964,

Any test which Is the inittal, the first annual test or the first
test after workover should be calculated using 50% of the seven-day shut-in
pressure (P.) as the deliverability pressure (Py). This is done for the reason
Lhat the de?iverabi?ity from such tests will be used for proration purposes in the .

- 1303 calendar year and ail such deliverabilities must be calculated to a common
" basz in order to bz equitakle,

february 25, 1963 -




CONSERVATYON CCHHISSION
OF THE STATE OF NEW MNEXICO :

IS TER MATTER OF THE HEARING
|CALLPD BY THE OIL COMSERVATION

it"l\l.’;) 1-~rm f\n mm s!'n““rz c: "

i‘HlXJ.’Ctv I'OR m PURPGwE or |
! COMS IDRRING g
| CASE No. 2695 ‘
Order Ko. R=-333-F

| THE APPLICATION OF THR OIL CONCEBRVATION
{COMMISSION UPON ITS OMM MOTION FOR AN
| ORDER REVISING, AMENDING, OR DELETING
' CRRTAIN PORTIONS OF CRDER R-332-C & D
A8 AMENDED BY ORDER R~333~E PERTAINING

{ ‘l- CFRY W2 U WD TS A FAR mS
;,M e.‘-‘ " !:u.acr-'" .ga‘-‘v—oaw%z\- -.2‘--—.*-5‘032

PO GAS WELLS COMPLATED IN BAN JUANM, RIO
| ARRIBA, MCKINLEY, AND SANDOVAL COUNTIES,
;AB!H ot @ fad o I

=

|

) oF T 810.
BY_THE COMNISBION:

7his Cawse Came on £ox nearing at 9 o'clock a.m. on
Novs=ber 8, 1962, at sSanta Fe, MNw Mexico, hefore Danisl 2. wsTESL
Examiney duiy appointed by the Oil Conservation Commission of New
| Nestico, horeinafter referred to as the “Commission, ® in acco.dance
{with Rule 1214 of the Commission Rules and Regulations.

NOW, on this__30th day of Novemder, 1982, the Commission,
a guworum being prusent, having considezed the appiication, the
evidence adduced, and the recommendations of the Examiner,
Daniel S. NMutter, and bdeing fully advised in the pxemises,

XINDG:

(1) That due prblic notice having boan ¢iven as reauired by
law, the Commission has jurisdiction of this cause and the subject
=-tter thersef,

{(2) <That there is need for 2 number of sdditicns to and
revirions of Order No. R-333~C & D as amended bir Oxrder Mo, R=333-~E,
! heretofore entexed by the Commission, maid oxder outlining a test-
; ing p:oc«lure for gas waells completed in the Counties of San Juan,

| R10 Arribs, HcRinley. and sandoval, New Mexico. |

i

I

?i (3) That the followinyg rules and regulations should be :
| adopted, and that said rules and regulations are in the interest |

g of conservation.
i
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CASE Mo, 2693
Order BO. R=-333=F

T IS ORE ORDE

(1) That the Zollowing Special Rules and lnquht!.om qovom+
- ing gas well testing u; the s3an Juan Basin (Counties of Sam Juan,
- Ri0 Arriba, McKinley, and Sandoval, New Mexico), superseding the
. rules and regulations coatained in Commission Order No. R=333-C & |
‘D, as amended by Order No. R-~333-E, are heredy promulgated and ;
 aacpeed a5 sn sxceptioan to Rulss 401 and 402 of the general state-
TWASS Zulsz and rogulatton- of this Cowmission relating to gas
%s\nu testing procedures.

|
! GAS WELL TESTING RULES AMD PROGCEDURES
SAN JUAN BASIN, NEW MEXICO

!
i
it
|

}

Section 1l: Initi and shut~ ressure Tests for |
A. Immodiately upen compieticn of savs yas well in the sSen |

Juan Basin, a shut-in pressure test of at laast saven days|
i auratiocn shkil de madae.

2. Withia 0 days afcer a well is connected to a gan txams~
portation focility., the wall shall have been tested in
£ 1 accozrdance witk. Sm‘w 1l of Chip&.t II of these rules,
“Initial Deldiveryiszility and shut-In Pressure Test »roce-
dures, " and %5 rasvits of the test filed with the
Commission's Astec office ard with the gas trausportation |
facility to which the well is comnected. Failure to file |
said test within the above-prescrilbsd Go-dq period will
subject the well to the loss of une day's allowsble for

| each day the test iz late.

t { C. The requirsments for Initial Tests and Arnual Deliver-~

d : awiliity and Shut-In Presgure Tests and the wotification
3 requirements and scheduling of such tests which apply to

; meway completed wells shall also apply to reworked or
recompleted wells.

‘ D. Any tests taken for informational purposes pricr to pipe- |
iine coanection shall not be racognized as official tests
for the assignwment of allowables.

| Section 23 uaj ebility -In Pressure ZTests

A, Annual Deliverabilitv and Shut-In Pressura Tests shall be |
made on tll gas wells during the period from January 1
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' CABE No, 20695
'Oxrder Mo. R=-333-F

B,

Section
A.

through December 31 each ysar except as follows:

1. An Annual Deliverability and shut~In Pressure Test
will not be required durirg the curxemt year for any
well connected to & gas traasportation facility agter -
October 31, such tesmts may be taken at the option of
the operator of the well, however.

2. Vhen the Initial Deliverability and Shut-In Pressure
Tsast required by Section 1~B abowve has been taken in
accordance with the annual testing procedure outlined
in - section 2 of Chapter IX of these xules, the initial:
test may be corsidered tha annunal test foxr the vear ‘
in which the test was completed. Provided however,
that if am operator intends to use such inicial teat |

as the first annual test, he must notify the Commis~

A PR T

SAGE Sha ThG yas Laasporsacion facility to wh.tch he |

well is comnectad of his intent iz writing poioxr Lo ;

the conclusion of the u-any conditioning period.

All Linual Daliverability and Skui~In Pressure Tests re~
quired by these xules must be filed with the Conmission's |
Axtec office and rith the appropriate gas transportation
facility within 30 days after the end of the month during
vatch the test is completed. Provided however, that any |
test completed between December 1 and December 31 must be |
filed not later tham Jamuary 10. Failure to file any test
within the abavo—p*e.crﬂnd times will subject the wall to
the loss of one day's allowable for each day the test is
late. Mo extension of time for filing teats beyomd Japu~ !
axy 10 will be granted except after notice and hearing.

3: Schedulimg of Tegta
De Ta

By Decembax 1 of each year, sach gas tramsportation facil-
ity shall, in cooperation with the operators invclved, |
Fepars and submit a schedule of the wells to which it {s |
Wted which are to he teated during the ensuing Janu-
and February. Said schedule shall be emtitled, "Annual
Deliveralility and Shut-In Praessure Test Ichedule,™ and |
shall be submitted in triplicate to the COnisniou s
Axtec office. At least one copy shall alzc e furnished
each operator concerned. The schedule shall indicate the -
date of tsats, pool, operator, lease, well numbser, and '
iccwtion of each well., At least 30 days prior to the
beginning of each succeeding 2~month testing intexval, :
& camsrms scacauic snall De prepared and filed im accord-
ance with the above, '
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Oxdey Mo, R~223.P

t

Y
L

| gection

The gas transportation facility zhall be notified

immediately by any operator unable to coaduct any test :
as schedulad. 1In the event a well is mot tested in
accordance with the test schedule, the well shall be ‘

ra-nchadunlad hu tha aan l:vmm»n!-lm .ml1lb“r and

W —— -

the Commission and the opnrato: of tho ¥all mo uauﬁ.ed
in writing. Notice to the Comiasion mmut bs received
pn::d to the conclusion of the l4-day conditioming

pex .

It shall be the xesponsibiiity of sach cperatex to
determino that all of its wells are properly schsduled

for testing by the gas transportation facility to which
thay are commected, in oxrder that all annual tests may ;
be completed during the testing season. ?

An operatorx may, in coopexratiom with the gas traasportati
facility, schedule a well for a deliverahility re-test u
nctification to the Commission's Astec office at least ten
days bafore the tast is to be commanced. Such re-toat
shall be for gocd and gsubstantial reason and shall be :
subject to the approvai o the Commiszsion., Re-tests

soall in tll ways be conducted in conformance witkh the
aAnnual Deliverability Test Procedures of these rules.

The Commission, at itz discretiom, may require the ro~
testing of any well by 1otification to the operator to :
schedule such re-~test. i

4: ¥ikpessing of Tests

Axy Initial or Annual Deliverability aind Shut-Iu Pressure |
Tost may be witmessad Ly any or all of the following: an |
agent of the Commission, an offset operator, a representa-
tive of the ges transportation facility connected to the !
well under test, or a representative of the gas ttmpo:tm—
tion facility taking gas from an off.:ot opaxator. |

i

II RROCEDUBRE ¥GR TESTING

) ¥ t ability and shut- essure Tast
roceduyre

Within 60 days after a newly completed wall is comnected tb

a gas tromsportation facility, the operator shall cc-plete
a deliverability and shut-in pressure test of the well in |
conformance with the "Anauwal Deliverability and Shut-In i
Pressure Test Procedures” prescribed in seection 2 of this
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B.

chapter. Resulte of the test shall be (/iled as required
by Section 1 of Chreptex I of these rules.

in the avent it iz impxaciical to test a newly conpl,cted

uy conduct the denvetabuity uul shat-in pros-un tast

in the following manner (provided, howaver, that any test

50 onducted will not be acvepted as the first annual
deliverability and shut-in presaure test as described in
Paragraph A-2 of section 2, Chapter I):

1. A 7~ or 8~day prednction chart may be used as the
basis for detexmining the well's deliwawrahilitw,
providing the chart sc ussd iz '-—-ctdnd by st 1-7-&-%
14 days continucus peodnction. m well &% _J\
produce through oither the cauing or tubinq, bt
m wown, imtO &8 pa.pu.n\e during these ;Siiods.

The rsodustion vaive and the choke ntung: shall
not be changed during either the cond.ttioninq ot
flow period with the exception of the first week

of ths comditioning pexiod woen maximam proedwetion
would over-range the meter chart or iocaciom produc—
tion asuipment.

2., A shut-in pressure of a least seven days duxation
shall be takem. This shall be the ghut-in test
required in Paragraph A, Seation 1 of Chapter I of
thege rajas.

3. The average daily statiz .eter preasuxe shall le
determined ia sccordance with section 2 of Chapter
II of these rules. This presaure shall be used s
Pe in caloulating P, for the Deliveradbility cCalcula-
tiom.

4. The daily average rate of flow shall be determined
in accordance with sSection 2 of Ciupter IX.

5. 7Ths static wellhead working pressure (P, shall be
determined in accordance with section 2 o£ Chapter
IX.

6. The deliverability of the well shall be determined
by using the dats determined in Paragraphs 1 through
S above, in the deliverablility formuliz in accordance
with Seetion 2 of Chapter II.

7. %The data and calculations for Paragraphs 1 through
© apove shall be reported as reguired in 3ection 1
of Chapter I of these rules, upon tha blue~colored
Porm C=-122-A,
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Section 2: Annual Deliverability and shut-In Pressure Test
. Procadure

This test shall be taken by producing a wsll into the
pipelina througn either the casing or tubing, but not both. The
coduction valve and choke scttings szhall not be chaanged during

aither the conditioning or flow periods except during the first

saven days of the conditioning period when maximum production

would over-range the meter chart or the location production

‘equipment. The daily flowing rate gshall be determined from an

average of seven consecutive producing days, following a minimum
conditioning period of 14 consecutive days production. The firat
seven days of said conditionip, period nhal; hava not more than

‘one interrupticn, which 1ntat:upt1@9 shzl)l ba no more than 36
continuous hours in duration. The eighth to fourteenth days,
‘inclusive, of said conditioning period shall have no inter~

ruptions whatscever. All production durxing the 14-day condi-
tioning period plus the 7-~day deliverability tes T period shail

be at static wellhead working pressuies not in axﬂﬂnﬂ of 75 pex-
cent of the previous annual 7-day shut-in preasure of the well

4f such pzevicus anaual shut-in pressure information is available;
othexvwisae, the 7-day initial deliverability shut-in ptessura of
the well shall be used.

In the event that the existing lins pressure does not
psruit a drawdown as specified aboire with the well producing

unrestrictedly into the pipeline, the opaxator shall request an

excepticn to this :equirement on Form C-~122-A. The rﬂ,a\'t

_shall state the reasons for the necessity for the exception.

Instantanecus prescures shall be measured by deadweight

ﬂgauge during the 7-day flow period at the casinghead, tubinghead,
.and orifice meter, and shall be recorde] along with instantanecus
5nnter-chart static pressure yreading.

when it is necessaiy o sosstzict tha flow of gas between
the wellhead and orifice meter, the ratio of the downstream pres-
sure to the uypstream pressure shall be determined. Wwhen this

‘ratio is 0.57, or less, critical flow conditions shall be
‘congidered to exist across the restriction.

When more than one rastriction between the wellhead and

orifice meter causes the pressures to reflect critical flow
between the wellhead and orifice meoter, the pressures across 2ach -
of these restrictions shall be measured to determine whether criti+
cal flow exists at any restriction. When crxitical flow does not
exist at any restriction, the pressures taken to disprove critical:
flow gshall be reported to the Commission on Form C=-122-A in the
‘"Remarks" section of the form. When critical flow conditions

exist, the instantancuus LiVWiIRY PrES3UIES LUYULLGU NSATLRGMOYS

‘shall be measured during the last 48 hours of the 7-~day flow
‘paxicd.

L____E
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‘ when critical flow exists between the wellhead ard orxifice.
uotsx. tha measured wellhead flowing prassure of the ztring throug
- which the well flowed during text shall be used as P, wkan calcula
- ing the static wellhead working pressura (r,) using the method
utabluhed below.

When critical flow does not exist at any restriction, Pg
“shall bae the corxected average static pressure from ths wmeter
chart plus friction loss from the wellhead to the orifice meter.

: The rtatic wellhesad working pressure (P,) of any w.il undet
tut shall be the calculated 7-day average -tat!c tubing pressure
14f the well is flowing through the casing; it shall be the calcu~ |
i lated 7-day average static caeing jreszisc 1€ tha well is £Low1nq ‘
. through the tubing. The static wellread working paessure (P.)
' shall be o caloulated by applying the tables and procedures se¥ out |
'in the ¥ewv Mexico Oil Conservation Commission Manual eatitled f
i "!e:!:‘:.:d'. :.:‘ :::1:‘-:1;':1:-’-’ Preusure m; ous o Frictiom in Gas Well

’ To chtain the shhuit-in pressure of a \nll cnder test, the
‘wall shall be shut in immediately after the 7-day Geliversbilivy
‘zlw test for the full period of saven cmmuve days. Swuch ;
1 shut-in pressure shall be measured within the next succeeding :
t.voaty-f.our hours following the 7-day shut-in period. The 7=4ay
j; t-~ih pressuse shall he measuxed ™ both the tubing and the
1 casing when communication exista vistween the two strings. The
' hBigher of such pressures shall be used as Pq in the deuvonhui.ty
,cxlcmttoa When any such shut-in pressuse is determined by the
c«—iuian to be abnormally low, the shut-in preassure tc be used |
{ snsil be determined by one of the following methods:

|
i
b
t

1. A Comaissilon-aessigunated value.

2. An avernge shut-in presasure of all offaet
walls completed in the same =cus.

3. A calculated surface preasure based on a
measured bottom—hole pregsure. Such caleuis-
Tion shall be made in sccordance with the Rew
Mexico 01l Conservation Commission "Back FTes~
sura Mannual, " Example No. 7.

i All wellhead presasures as well as the flowing wmeter pc:eusuxe
t.e:ts which are to be taken during the 7-day deliverability test
| pariod gz Taquired hersiiibovs shaii e taken with a deadweight :
gauge. The deadweight reading arxd the date and tiwme neccrding to -
| the chart shall be recorded and maintained in the operatox's '
records with the test information.

uririce meter charts shall be changed and 30 arranged as to
reflect upon a gingle chart the flow data for the gas from each well
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' for the full 7-day dGeliverability test period; however, no tests
. shall be voided if satisfactory explaration is made as to the
necasnity for using test volumes through two chart periods.

+ Corrections shall be nade for pressure base, measured flowing :
tennarltnza spacific grmeity. and sunercnmpressihility. prowvidaed -

— e~ -,

howmx 1f the ap.uific qrtvtty of the gas “from any y well under
: test is not svailable, an estimated specific gravity may be

. mgssumed therefor, based upon that of gas from near-by wells, the .
| specific gravity of which has been actually determined by :

: mmnnt .

The 7-day average flowing meter presaurs shall be cale
hy taking the average of ali consecutive 2-hour fiowing netcr
| sure readings as recorded on the 7-day flow pericd chart. m

” pressure so0 calculated shall be used in calculating the wellkead
" working pressure, determining supercompressibility factors, and

fnnlm‘-‘-‘-— S Lo
o1 e ST Py TS '“' X 4 2.1 LA & 3~ 1 N 4

+-1v -

Taa 7-day flow period volume shall be calculated from the |
u:tegtatod readings as determined from the flow period orifice ;
. meter chart. The volume so calculated shall be divided by the
| pembex of testing days on the chart to determing the average duly
| rate of flow during said flow period. The flow chart shall have |
b & sinisum cf seven and a waxisum of eight logidbly xecordsed flow-
1 ing days to be acceptable for test purposes. The volume ussd in |
:this calculation shall be corrected to New Maexico 04l Conscmtion
i1 Commigsion standard conditiona.

4

3 The average filowimg meter pressure for the -day ox s—day |
: flow pariod and the corzecsed integrated volume shall be deter- |
mined by the pumrchasing company that integrates ths flow charts
Znndtum'mumopcntorortuttugmmym-mhoma-
| toxr oxr testing agency requests such inforaation. %

The daily volume of flow as determined from the flow

|pericd chart integrator readings shall be calculated by applying
; %.aa BEmsic Orific Meter rormuia

Q@ = Metored volume of flow Mofd @ 15.025, 60° F.,
and 9.80 apecific gravity.

¢' = The 24-hour basic orifice meter flow factox
g corrected for flowing tonperatnre, graﬂ.ty. -

: MnA al!m“ﬂmn-a 1hi 1déw.
' T‘E - T T Tt T e T
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h,, = Daily average differential muter pressure-
fxom flow period chart.
Pg = Dally average flowing wmeter prasaura from

£lcw period chart.

The basic czifice meter flow factors, flowimg temperxature

+ factor, and specific gravity factor shall be determined from the

. Hew Maxico 01l Comservation Commission "Back Pressure Test mual.g

The daily flow period average corzxected flowing meter

. pressure, psig, shall be used to dstermine the -uperco-prusibuity

. LaClOoX%. SupercoEpressibility Tables may be cobtained Zioa the Sew
. Mexico OLl Comservation Commisaion. ;

¥When supercompressibility correctics is maés for & gas coa%

Caining eithsr nitrogen or carbon dowids i sxcess of Two psrceu:‘,

' the snparcompressibility factors of such ¢gas shall be determined

1 the use of Table V of the C.N.G.A, Bulletin T5~402 for pressures
1 100-300 peig, ox Table IX, Ts~461 for pressures in excess of 300

psig. |
The urs of tables for calculating rates of flow from "

. integrutor resdings which do not specifically confork t¢ the New
" Mexico Oil Comsmervatioci: Commission “Back Pressure Test Manual"

| may be approved for dstermining the daily f£low period rates of

flow upon a showiag that such tables are appropriate and neces- |
sary. |

The daily average integrated rate of flow for the 7-day
flow period shall be ccrrected for meter aerrcer by multipliication

by a coxrection factny, 3Sald corraection factor shall be deterx-

nined by dividing the square root of the chart flowing meter
prespure, pEie, into the square root of the deadweight flowing
mstay pressure, peia.

Deliverability pressure, as used herein, is a defined
Pressuxe applied to each well and used in the process of com—
paring the abilities of wells in a pool to produce at static
wallhsad working pressures equal to a percsatage of the 7-day
shut~in pressure of the respective individual wells. 3mch

. pexcantage shall be determined and announced periodically by
T the Commission based on the relationship of the average static
. wallhead working pteuurea (p,) divided by the aversge 7-~day

! shut-in pressure (v of the pool.

The deliverability of gas at the “delivexability pzassura"
of any well urder test shall be calemlatad fz=z TLg Lese Gata

> .:.a'u.m xxom the Tests harsinabove requived by use of the follow- !
i ing dsliverability formulas
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"]

D o nonwrnba.ut Ncfd at the delivexability
pressure, {at Standaxrd Comditions of
15.028 puza ﬂnd 60%%) _

- =g

Q = ?a.tly flow rate in Ncfd, at wellhead pressure i
w) *

w}
(it}
|

T~dmy shut-in weilbead pressuxe, pmia. dete ’
mimed in mccordance with Section 2 of Cham:u i
II.

Py = Deliverability pressure, psia, as defined
abovae ,

P, = Avorage static weliinead working pressure, s !
Sstarmined from 7~day flow period, pesia, and i
caicuiated fica Hew Mexico Cil Consexvation
Comsission "pPrscaswre iose Dus to Fristiom*
Takles for Ssn Juan Basin.

n = Averags pool sliopa of back pressure Curves i
asn followa;:

Mesaverde Formation ~ 0.75 i
Dakota Producing Intexrval 0.75 ;
Pruitland Formation 0.8%
Farriangton Formation 0.85
Pictured Cliffs Formmtion 0.85 ;
Other Formations 0.7% i

(Bote: sSpecial Eules for Any
Specific Pool or Formmtion May
Supersede The Adove vum. i
Check Specizl Rules If In Doubt.)

‘-"‘-a of the muitiplier in the above formmia (ratio
mmamr application of the pool slope) by which O is

Iﬂltipuﬁsuuaumeedalmtmnmmhmmw i
ammounced periodicallv bv the Commission. Sweh Aataweimati-— Sho3y

- S T = e etean T W e -”.

mmnuertntuyotthrtutmotthapoolmmmi
;tha previous testing season. The limiting vwalwe of the mmltiplier '
imay be exceedad only after the opermtor has comclusively shown to
;thc Commiscion that the shut-in pressure (P,) iz accaratc or that
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Ordar No, R~333~F

She static welihsad prsssurs {P,) cannot be lowered due to eu:iat:l.n#
p:oducing conditions. i
l

Any test prescribed herein will be considered umacceptable!
1! the average flow rate for the final 7-day deiiverability test |
‘4s more than ten perceat in excesm of any consecutive 7-day averagé

iof the precading two weeks. A deliverability test not meeting tmq
'requirement shall be invalid and the well zhall be re~tested. ;

All charts relative to imitial or annmmai deliverability

itests or photcatats thereof shall be made available to the Com-
-migsion wpon its reguest.

All testing agencies, whether individuals, companiesr,
pijeline companies, or operators, shall maintain a log of sll

' tasts accomplished by them, including all field test data.

ALl forws heretofore memtioned are hersby adopted for use

- 3 greprN

f: in the sSan Juan Basix Axea ia OpeR TOXm sun_]ucn O such mouGiiicas |

tion as experience may indicate desixable or necessary.

i
Initial and Annual Deliverability and shut~In Pressure |
Tests for gus wells in all formations shall de conducted amd |
reported im accordance with these rules and pzoeoduru. Provided |

oweaver, these rules shall ko =':.bj~=t to any spesifis noduicnuon
or change comtained in 3Spscisi ool Rules L.doptcd for any pool 3
aftexr noctice and hoaxtnq

CEAPTER IXI ZNFORMATIONAL TEETS

A. A cme-point back pressure test may be taken on newiy
completed wells befecre thaeir connection or recommaetinp
to a gas tramsportation facility. This test shall not be h
required official test but may be taken for imformational
purposes at the option of the operator. When taksa, this |
test must be taken and xeported as prescribod helow:

1
|
|
!
H

1, This test shall be accomplished after a2 minimem
shut~in of seven days. Ths shut~-in premsure shall
be measured with a deadweight gauge,

2. The flow rate shall be msasured by flowing the well
three hours through a positive choke, which has a
3/4=i2oh orifice.

- Y P S UL S S rvow 1 s
Se  mTeivemn RAPPAT waash tdea a mashanisel ZSS5S

of accurately meunr:l.ug the pressure and temperature
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k of the flowing gas shall ba installed immediately
g upstream from the positive choka.

4. The absolute open £low shall be calculated wsing
the comvantional back prescure formula as shown
- in the Iow Mexigo Oil Comsexvation Commiszion
| "Back Pressure Test Manuzl.”

| 5. The observed data and flow calculations shall be

i reported in duplicate on Form C=122, "Multi-point

, Back Pressure Teat for Gas Wells.*

6. Bon-gritical Zlow shall be considered to exist
whan Lhe choxe pressute is 13 peig ox leas.

, When this condition exists the flow rate shall

' be measured with a pitot tube and nipple as

| spacits.cd in t:he Commigsion's mux of “Tables

n Xt P e —md [ Sy
*Kiaa 'AWUH“G b“& I’-LWG &'ilb.o ARG mtw& -DE

aipple shall be installed immodiately dowmatyean
from tha 3/4-inch ypositive choke.

7. Any well completed with 2~inch nominal zise tubing
b {1.993~imch ID) or larger shall bz tsated through
tha tubling.

;I B, Other tagtsg for informational purposaes may be conducted
prioxr to obtaining a pipeline connection for a newly completed
.i weil upon recoiving specific approval thers.or from the Commis-
. ! sdom's Axtec office. Approval of these tests shall be based
: ~ ) primarily upom the volume of gas to be vented.

(2) That jurisdiction of this cause is retained for the s
| entry of such furthex orders as the Commission may deem wuaary.i

DONE st Santa Fe, MNew Mexico, on the dey and year herein-
ahove designated.

§ STATE OF MEW MEXCO
, OIL CONSERVATION COMMISSION

EDWIN L. MECHEM, Chairman

) > . 0 |
74 \JW

A, L. POR'J.‘ER, JX., ue-ber (Secretu:y
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OiL. CONJSERVATION COMMISSION
P. 0. BOX 871
SANTA FE. NEW MEXICO

Daar Gmory:
Bnclcsod herewith is Page 6 (ravised) of Ovdar

¥o. R=~333-F emtexed Dby the Commissica on Novemdeyx 30,
;:8. a copy of which his previously bean maiied to

A slight typographical error required that P 6
be dome gvex. !hi-o'm‘ttthucopg';agheoed::.\mtch
Zeceived and return the former Page 6 to us.

Very truly yours,

DAMIEL 8., NUTTER
. Chief Engineer

Encloaure
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OlL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE. NEW MEXICO

Decembar 17, 1962

#z, Guy buall

Pan Ameriican Petroleum Corporstion
F. C. Box 1410

Fozt Worth, Texas

Degr Guy:

Enclosed herewith is Page 6 (revised) of Orxdex
No. R-323-F entered by the Commission November 30,
1963, a copy of which haa previously bean mailed to

you,
A zlight typographical error required that Page 6

be done over. Please insert this copy in the order
which you received and return the former Page 6 to us.

Very truly yours,

DANXYEL 8. NUTTER
Chief Engineer

D8¥/esx
Bnclosure

E

L
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OlL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE. NEW MEXICO

Daecember 17, 196%

x. R. W.
R. ¥W. Syram & Compeny
Drawez M - Capitol sStation

_,hu-g_l_gu_', LURZ: 4 T

Deaxr Mr. Byxams

Enclosed harewith is Page 6 (revised) of Order
¥o. R=-333-F entered by the Commission on Novaerber 30,
1862, a copy of which has previocusly been maileld to

you.

A slight typographical exror required that Pags 6
be Gone oOver. Please insert this copy in tre orday
which you received and -aturn the former page 6 to us.

Very truly ycurs,

DANIEL 8. NUTTER
Chief ZEnginsar

DSR/esy

- W e

BS MOBGE®
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Oll. CONSERVATION COMMISSION
P. 0. BOX 871

A ¥
SANTA FE. NEW MEXICO

December 17, 1962

Won wtnne on aen. Bl oo M

Me., BoTwman WooAdzuif

El Paso Matural Gas Company
P. O. Box 1492

Bl Paso, Taxas

Dear Morman:

Enclosed herewith is Page 6§ (revised) of Order
WO, R=333~-F entered by the Commission on November 30,
1962, a copy of which haz pasvicusly been mailed to
you,

i A slight typosraphical error requirad that Pzgs S
De done over. Flease lisert this copy in the order
which you received and return the former Page 6 to us.

Very truly yours,

DANIEL S. NUTTER
Chief Engineer

DSN/esx
Bnclosure




OIL CONSERVATION COMMISSION
P. G. BOX 871
SANTA FE. NEW MEXICO

December 17, 1962

Mr. Bradley H, Keyes
Geolectric, Inc.
Axtec, NHew Meaxico

Danr Brads

Enclosed herewith is Page 6 (revised) of Gxder
No. R=333-F sntered by the Commission on Kovember 30,
1962, a copy of whicl has previously been mailed tc

you.

A slight typographical error required thet Page 6

be done over. Plerse insert this copy in the order

-

which you received and return the former Page & to us.
Very truly yours,

DANIEL 8. NUTTZR
Chief Engineer

DSM/esx
Enclosure

[ | P S e e
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OIL CONSERVATION COMMISSION
P. 0. BOX B71
SANTA FE. NEW MEXICO

Decerher 17, 1962

Mr. Ray Bynum
Southern tnion Gas Company
1‘-590 -’“‘uz‘:‘ Y% 4 oan T-_--_‘:

WP SN W ER
Dalias, Texass

Dear Mr. Bynum:

Bnclosed herewith is Page 6 (revised) of Order
%0, R~333~F entaered by the Commiscion on November 30,
1962, a copy of which has previcusly been mailed ¢o
you .

A slight typographical error required that liuge 6
ba done over, Please insert this copy in the orxder
which you recsived and return the former Page 6 to us.

k
Vegry truly yours,

DANIEL S. NUTTER
Chief Engineer

DéR/esr
Enclosurs
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- ! _W OFFICES
] Howser, GO GHLIN & SCHMITT
L 51 EAST FOOTHILL BOULEVARD
k AESADIA, GALIFORNIA

i TFLEPHONE

: FRED N.HOWSER HILLCREST 7-8141
¢ JAMES J. COUGHLIN MURRAY I-9591
: WILFRED J.SCHMITT November l, 1962 :

New Mexico Oil Conservation Commiscion

et e et B

Gentlemen:

Foxr and on behalf of A, K. Barbour and Associates,
would you please register our objection to the 4th paragraph
on page 6 of your proposez revision of Orders R-333-C and
D and R-333-E, relating to thc seven day shut-in pressure.
It is our belief that the use of the highest shut-in pressure
would result in a decreasc of the calculated deliverability
of the well,

F 22

Yours very truly,

A, K,

ARBOUR & ASSOCIATES

N —
Attorney

FNH/he
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New Mexico 0il Conservat. on Commission

Santa Fe, New Mexico
1 _—

Gentlemen:

Novenbar 6, 1962

We wor11d like to be placed on record as opposing fourth parzgraph
of page 6 of proposed revision of orders i~333-C and D, and R-333-E;
wherein the higher of shut-in cesing 2nd tubing pressure will be
used in calculating Pe in deliverability.

JS:ep

Very trily yours,
TIDEWATER OIL COMPANY

R. H. Coe, District
Production lManager




OSCAR ABRAHAM

OIL AND NATURAL GAS PRODUCTION

224 FIRST NATIONAL BANK BUILDING 814 MERCANTILE BANK BUILDING
ALBUQUERQUE, NEW MEXico DALLAS TEXAS
TELEPHONE 247-881¢& TELEPHONE RI 8-50%0

; Novembes-2-1962

e e e i e e e et e 5.l

New Mexico 042 Consorvntion Commission
Santa Fe, New Mexico

g oy

Dean Sins:

I have nead youn 0k Commission proposed novisins 8§ oadex R-3338 and U and R-333E,

The onty revision that 1 am against appeans in the powikh paragaaph on page 6,
wnere i siatess "The Aeven-day 17} shut ~in presswre shall be measured on both
Lhe Zubing and the 2a84ng when communication exisis between the .two stnings,

0D

f The high of such pressuwres shall be used as Pe in the deliverabitity caleulation,

useng the highest shut-in Fresiine would decrease the rafeulated deliverabitity
04 the well, '

s

} . Yours very truty, ‘ f
; ‘%x R Cb{pmxoﬁzm*/

J.R. Abraham
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CONTINENTAL OIL COMPANY
1845 Sherinan Street
Columbine Building
Deuver 3, Colorado
November 6, 1942

oA e

v

.

New Mexico 0il Comservation Commission
Post Office Box 871
Santa Fe, New Mexico

B R o T (P

Attn: Mr, A. P. Porter, Jr. Re: CASES NO. 2694 AND 2695
Secretary - Director TO BE HEARD ON NGV, 8, 1982,

AR

Gentlemen:

% Continental 0il Company submits the following concerning
. Cases No. 2694 and 2695 to be heard on November 8, 1962.

- CASE NO. 2694

P : Continental supporis the application of Southern Union

T ' Production Company for an amendment to the Northwest New HMexico
Gas Proration Rules and Regulations which will permit wells ordered
shut~in for extended periods to make up accumulated overproduciug
to produce a minimum of 500 MCF each month during shut-in. Such a
provision will allow sn operator to maintain a well bore coundition
free from accumulated formation water during the shut-in periods
which will allow a more economic lease opetration and prevent waste !
which could result from possible damage to the producing formation. :
Continental does question however, the use of the weord minimum in i

\ the last sentence of Case No. 2594 as presented on the docket. . -

e

e

CASE NO. 2695 |

OQur comments on the proposed revision are as follows:

v ; 1, The use of the word “static'' when describing the pressure
. v obtained during a flow period, may better be described
[ - by substitution of rhe word '"stabilized", This will eli-

minate confusion to those who associate static pressure

b as that obtained during shut-in periods., & rinor point
- and is suggested only to heln prevent misunderstanding

by some operators. : 1
!!

e

Pi ONEERING 1N PETROLEUM P ROGRESS S I NCE 18 7

W
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Page Two

CASE NO, 2695

2.

The definition of Deliverability Pressure as offered on
the bottom of Page 8§ is difficult to interpret and should
be explained more clearly,

Section "C'" on Page 10 should be expanded to indicate that
tests other than One-point Back Pressure Test may be run

for information purposes at the cption of vu.e operator, eg,
Four-point Back Pressure and Iso_hironal Tests, As written
this Rule implies that only a One-point Test may be taken
and only as prescribed thereunder,

ined Liout a uuc-pUJ. it Tesi is limiced,
lt may sufflce in areas where adequate performance inform-
ation is available from offsetting wells through previous
production history. However, in areas where there are no
nearby wells, and consequently no nearty gas transportation
lines, additional well performance information may be a vital
factor in obtaining s market connection, In these cases
both the operator and the potertial gas purchaser must have
a reasonable prediction of a well's capability to produce
before they cai. determine whether the cest of comnections is
economically feasible, A Multipoint back pressure iest or
Isochronal Test can be more useful in such instances. 1In
areas of low permeability reservoirs such as many of those
in San Juan Basin the Isochronal Test provides a much batter
basis for predicting future well performance than does

the Cne-point Test.

rr
)]
,.I

::In these remote areas, some distance from exicting gas

production and gas sales facilities, where gas reserves

or gas deliverabilities are questionable, provisions should
be made for allowing testing by a method or methods selected
by the operator.

For this reason we reccnmend the Rule be modified to permit

a seven day perlod in which the operator may run such tests

as he deems necessary on a newly completed well before connection
of tecomnection to a gas transportation facility. These in-
formational tests to be taken at the option of the operator

and if run to be reported to the Comnission.

Yours very truly,
/z—
f‘
N{ . White
' D1v1$1on Superintendent
Production Department
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Phone
Federal 4-658)

Geolectric, Inc. e

~t
PO | . i

P. O. Box 842 . AZTEC, NEW MEXICO

November 12, 1962

Mr. Dan Nutter, Crief Eungiveer

New Mexico 011 Couservation Commission
P. O, Box 871

Senta Fe, New lexico

ilann ¢
Ave =

Enxclosed is a ietler from George D, Locke
pertainiug to the revised deliverability formul
and also some other rather pertinent information for

your cousideration and guidance,

As you can see from this letter and other
letters pnlaced in evidence at the hearing on November
8th, the independent operators do not wholeheartedly
aud without reservation sgree with the proposed

A
\OT ¢

ange or revision of the Northwest Proration Schedule,
Sincerely,

/jﬁé

Encl, B. H. Keyes
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GEORGE D. LOCKE
PRESIDENT .
ECWARD F. WILL1AMS

VICE PRESIDENT
DOROTHY H. EGGERT
SECRETARY

CANDADO PRODUCTION COMPANY
A NEW MEXICO CORPORATION
' Producers of Petroleum Products New Mexico Office
© 715 FIRST NATIONA”. BANK BUILDING - 411 NORTH CENTRAL AVENUE AZTEC, NEW MEXICO

PHOENIX, ARIZONA

November 8, 1962

Mr. B. H. Keyes
GeoLectric, Inc.
P. O. Box 842
Aztec, New Mexico

My dear Brad:
I have considered your letter of October 29, 1962, and

alsc the Oil Commission’s proposed provision of Orders R-333-C
and D, and R~333-E, and advise you as follows:

o

That I feel that the provision in the fourth caragraph on
page 6, to the effect that,

'"“I'he seven-day (7) shut-in pressure shall

be me.sured on both the tubing and the

casing when communication exists between

two strings. The high of sucb pressures shall

be used as Pc in the deliverability calculation, "
is unfair because to use the nighest shown pressure would certainly
decrease the calculated deliverability of the well.

Since, under the Commission's regulations, we are already
penalized by losing fifty percent of the bottom hole pressure of each
well in Largo Canyon, the addition of the foregoing penalty would
have the effect of so impairing the income {rom production as to make
futurc operations unprofitable.

You might also say to the commission that the amendment
they should make to their proration orders is on eleminating rationing
altogether, and restoring the control of production to the producers
and pipe line company under an order reguiring a rateable take from
each well in the field, this being the only fair and equitable method
of controling the production and conserving the resourses of such
production to the State of New Mexico.

Very truly yours,
/ 7/

z / //’

v s

GEORGE D. LOCKE

GDL:gd

PILEASE DIRECT ALL CORRESPONDENCE TO THE ARIZONA OFFICE
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DOCKET: EXAMINER HEARING - THURSDAY - NOVEMBER 8, 1962

9 A.M. ~ OIL CONSERVATION COMMISSION CONFERENCE ROCM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXTCO

The following cases will be heard befcie Daniel S. Nutter, Examiner, or
Elvis A. Utz, alternate examiner:

CASE_ 2682: Application of Pan American Petroleum Corporation for the
creation of a new pool and the establishment of special
rules and regulations, San Juan County, New Mexico.
Applicunt, in the above-styled caus., seeks the creation of
a new oil pool to be designated the Simpson-Gallup 0il Pool
comprising the S/2 of Section 23, SW/4 of Section 24, N/2
of Section 25, a2nd the NE/4 of Section 26, Township 28 North,
Range 12 West, San Juan County, New Hexico. Aapplicant
further seeks the establishment of special pool rules in-
cluding the provisions for 80-acre proration units.

CASE 2683: Application of Curtis R. Inman for approval of a unit
agreement, Eddy County, New Mexico. Applicant, in the
above-styled cause, seeks apprcvzl of the Carnero Peak Unit
Area comprising 12,151 acres, more or less, ol State, Federal
and Fee lands in Townships 22 and 23 South, Ranges 24 and
25 East, Eddy County, New Mexico.

(4

CASE 2684: Application of Gulf Oil Corporation for a triple completion,
Lea County, New Mexico. Applicant, ii. the above-styled
cause, seeks authority to complete its H. T. Mattern (NCT-A)
Well No. 3, located in Unit P of Section 24, Township 21
South, Range 36 East, Lea County, New Mexico, as a triple
compietion {conventional) to produce oil from the Paddock,
Blinebry, and Drinkard 0il Pools chrough parallel strings
of tubing.

CASE 26853 Application of Gulf Oil Corporation for a triple completiom,
Lea County, New Mexico. Applicant, in the above-styled
cause, seeks authority to complete its Graham State (NCT-I)
Well No. 2 located in Tmit I of Section 19, Township 21 South,
Range 37 East, Lea County, New Mexico, as a triple completion
(conventional) to produce cil ficm the Paddock, Blinebry,
and brinkard Cil Pools through parallel strings of tubing.

CASE 2686: Application of Marathon 0il Company for a dual completion,
Lea County, New Mexico. Applicant, in the above-~styled
cause, seeks authority to complete its State Hansen Well No.
5, located in Unit H of Scction 16, Township 20 South, Rarge
37 Zast, Lea County, New Mew=ico, as a dual completion
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CASE 2586 (Cont.) :
(conventional), to produce o0il from the Weir-Blinebry and X
Monument-Tubb Pools through parallel strings of 1.41 ID I
and Z~inch ID tubing.

!

CASE 2687: Application of Shell 0il Company for a dual completicn, Lea
County, New Mexico. Applicant, in the above-styled cause,
seeks au hority to complete its Emerald Unit Well No. 1
located in Unit ¢ of Section 23, Township 16 Soutl, Range
32 East, Lea Conunty, New Mexico as a dual completion
{Conventional) to produce cil from the Penrose and Wolfcamp
formations through paraliel strings of tubing.

CASE 2688: Appiication of Socony Mobil 0il Company for a quadruple
Completion, Lea County, New Mexico. Applicant, in the
above-styled cause, seeks authority to complete its State
Bridges Well No. 95 located in Unit P of Section 26, Town-
ship 17 South, Range 34 East, Lea County, New Mexico, as a
quadruple completion (conventional) to produce oil from the
Abo, Wolfcamp, Pennsylvanian and Devonian formations through
parallel strings of tubing.

CASE 2689: Application of Socony Mobil 0il Company for a dual completion
and certain administrative procedures, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority te
complete its State Bridges Well No. 27-DD located in Unit H
of Section 26, Township 17 South, Range 34 East, Lea County,
New Mexico as a dual completion (conventional) to produce
oil from the Vacuum {San Andres) Pocl and an undesignated
Yeso ponl through parallel strings of 2 3/8 inch and 2 3/8
x 1 1/4 inch tapered tubing strings. Applicant further seeks
the establishment of administrative procedures whereby similar

rs

CASE 2690: Appllcatlon of rhillips Petroleum Company for a special
all €, Lea buunty, New Mexico. Applicant, in the above-
sty 1ed £2Uusg, Sesks an order authorizing the assignment of
a special allowable to its Mexco "A" Well No. 2, located
in Unit I of Section 2, Township 17 South, Range 32 East,
Maljamar Pool, Lea County, New Mexico. Said well offsets
and has received a response from Boller and Nichols Water-
flood »roject in said Section 2.
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..each month during such shut-in.

Application of E1 Paso Natural Gas Company for the creation
of a new gas pool and establishment of special rules and ;
regulations, Lea County, New Mexico. Applicant, in the :
above-styled cause, seeks the creation of a new gas poecl for

the Morrow formation underlying Sections 18, 19, 20, and 29,
Township 19 South, Range 32 East, Lea County, New Mexico.
Applicant further seeks establishment of special pool rules
including provisions for 640-acre proration units and the
allocation of allowables to non-marginal weils in the pro-
portion that each well's acreage factor bears to the total

of the acreage factors for al)l non-marginal wells in the pool.

Application of Amerada Petroleum Corporation for an exception
to a Commission shut-in order, Lea County, New Mexico,
Applicant, in the above-styled cause, seeks an exception to
Rule 15 (A) Order R-1670, Southeast New Mexico Gas Proration
Rules and Regulations, to permit its Shell-Amerada State "A"
Unit Well No. 1 located in Unit P, Secticon 33, Teownship 11
South, Range 33 East, Bagley-Lower Pennsylvanian Gas Pool,

Lea County, New Mexico, to produce a minimum of 2000 MZF per
month in exception to an overproduction shut-in notice.

locatlon, Lea County, New Me21co. Applicant in the above-
styled cause, seeks approval of an unorthodox oil well
location 330 feet from the South and West lines of Section
14, Township 15 South, Range 38 East, Medicine Rock-Devonian
Pool, Lea County, New Mexico, in exception to Rule 3, Order
R~-2315, Medicine Rock-Devonian Pool Rules.

Application of Southern Union Production Company for an
amendment to the Northwest New Mexico Gas Proration Rules
and Regulations. Applicant, in the above-styled cause,

seeks an amendment to Order R-1670 as amended Ly Order No.
R~2086, Rules and Regulations for Prorated Gas Pools, San
Juan, Rio Arriba, McKinley and Sandoval Counties, New Mexico,
to permit wells ordered shut-in for extended periods to make
up accumulated overproduction to produce a minimum of 500 MCF

In the matter of the hearing called on the motion of the 0il
Conservation Commisaion to consider revising Commission

Orders R-333-C & D and R-333-E as the same relate to the
season for taking Northwest New Mexico gas well deliverability
tests and to the procedure for taking and calculating such
tests, San Juan, Rio Arriba, McKinley and Sandoval Counties,
New Mexico.
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Application of Elwyn C. Hale for a gquadruple completion,
Lea County, New Mexico. Applicant, in the above-styled
cause, seeks approval of the quadruple completion (combination)
cf his Hale State Well No. 3, located in Unit H of Section 2,
Township 25 South, Range 37 East, Lea County, New Mexico, in
such 2 manner as to produce oil from the Devenilan, McKee,
Waddell and Ellenburger Pools, North Justis Field, through

two strings of 2 7/8 inch casing and two strings of 3 1/2

inch casing all cemented in a common well bore.




PROPCOED REVISION.OF ORDEKS R-333-C&D AND R+333-E

» The following is a copy of the proposed Special Rules and
Regulations governing gas well testing in the San Juan Basin which will
be considered at a hearing to be held in the 0il Conservation Commission
Conference Room, State Land Office Building, Santa Fe, New Mexico, at
9:00 a.m., November 8, 1962. -

These rules would supersede Commission Orders R-~-333-C and D
and R-333-E and would govern gas well testing in the Counties of San
Juan, Rio Arriba, McKinley, and Sandoval.

GAS WELL TESTING RULES AND PROCEDURES
FOR SAN JUAN BASIN AREA

SECTION A. TYPE OF GAS WELL TESTS REQUIRED:

I. THE INITIAL DELIVERABILITY AND SHUT-1IN PRESSURE TESTS FOR NEWLY

"COMPLETED GAS WELLE,

(A) Immediately upon completion of each gas well in .San Juan Basain,
a shut-in pressure test of at least 7 days duration shall be
made. -

" (B) Within 60 days after a well is connected to a gas transportation

; facility the well shall be tested in accordance with Section B,
Subsection I, Paragraph (A) of this order, and the results of
the test reported to the Commission, and to the gas transportation
facility to which the well is connected. Failure to file the
required test within the time prescribed above will subject the
delinquent well to the loss of one day's allowable for each
day the test is late.

(C) Any tests accomplished for information purposes prior to pipe-
line connection shall not be recognized as an official test
for the establishment of allowables.

IX. ANNUAL DELIVERABTLITY AND SHUT-IN PRESSURE TESTS:

Annual Deliverability and Shut-In Pressure Tests 'of all producing

~————

}
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gas wells are required to e made during the period from January 1, through
December 31, of each year.

1. Annual Deliverability and Shut~-In Pressure tests shall not be
required during the current annual test period for wells
connected after Occeber 21 to a gas transportation facility
but such tests may be: taken at the option of operator.

2. An initial deliverability test accomplished in accordance
with annnal testing procedurss sst out in this order shall
be used as the annual test of the well for the year in which
the teat was accomplighed,

All Annual Deliverability and Shut-In Pressure Tests regquired by
this order shall bes filed with the Commission and with the gas transportation
facility to which the wells are conaected within thirty (30) dave after
the end of the month during which the test is completed; previded however,
that all tests completed during the period from December 1. through
December 31, shall be reported not later than January 10. of the following
year. Failure to £file the reguired tests within the time prescribed
above may subject the delinguent wells to the lcss of one day'’s allowable
for each day the t=st is late. No extensSion of time will be allowed after
January 10, except after notice and hearing.

ITI. ECHEDULE OF TESTSt
(A) ANNUAL DELIVERABILITY TESTS

At least 30 days prior to the beginning of the tests the gas trans-
portaticn facilities receiving gas from wells to be tested shall, in
cooperation with respective operators, submit to the Commission'’s Aztec
office a testing schedule for the Annual Deliverability and Shut-in
Pressure Tests. Three coples of the schedule shall be furnished to ‘the
Commission and one copy shall be furnighed to sach operator concerned.
Such schedule shall indicate the dates of tests, pool, operator, lease,
well number and location of each well. The gas transportation facility
making the schedule of tests shall be notified immediately by any uperat-r
unable to take such tests as scheduled.

When an Initial Deliverability Test accomnlished in accordance with
annual testing pracedures 15 to be used as an annual test the operator
shall notify the COmmissioq,and the gas® transportation facility to which
the well ig connected, in writing duiing the fourteen day conditioning

nnr{nﬂ far anid +ans

——
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In the event a well is not tested in accordance with the test sched-
ule, the well shall be re-scheduled for testing, and the Commission shall
be notified of such fact in writing not later than the fourteen day con-
ditioning period for said test.

It shall be the responsibility of each operator to determine that
its wells are properly scheduled by the transportation faciflity to which
its wells are connected, in order that said welis can be tested within the
testing season.

(B) DELIVERABILITY RETESTS

An operator may, in cooperation with the transportation facility,
schedule a well for a deliverability retest by notification to the Commis-
sion ten (10) days before the retest i;5 toc commence. Such notification
shall consist of scheduling the well a.: regquired for the annual deliver-
ability test in subsection III, Paragraph A, above. Such retest shall be
for good and substantial reason and shall be subject to the approval cf
the Commission, and conducted in conformance with the Annual Deliverability
Test proceduresg of this order. The Commission may at its discretion require
the retesting of any well by nctification to the operator to schedule such
retest. :

The requirements for Initial and Annual Deliverability Tests and the
notification and scheduling of such tests which apply to newly completed
wells shall also apply to reworked or recompleted wells.

IV. WHC MAY WITHESS TESTS:

Any initial or annual deliverability and shut-in pressure test may
be wictnessed by any or all of the following: an agent of the Cowmission,

~an offset operator, a representative of the pipeline comp~ny taking gas

from an offset operator, or a representative of a pipeline company taking
gas frcm the well under test.

SECTION B. PROCEDURE FOK TESTS:

I. MESAVERDE FORMATIONT

(A) INITIAL DELIVERABILTTY AND SHIFT~TN DDECSURE MEST

1. Within sixty days (60) after a newly completed well is connected
to a gas transportation facility the operator shall accomplish a deliver-
ability and shut-in pressure test in conformance with annual test procedures
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of this order and results reported as required in Section A, Subsection.
I, or:

2. In the event that it is impractical to test a newly completed
well in accordance with paragraph 1 above, the operator may accomplish a
deliverability and shut-in pressure test in the following manner:

(a) ™A seven or eight day production chart may be used as a

: basis for determining the well's deliverability, providing
the chart so used is preceded by at least fourteen (14)
days continuous production. The well shall produce through
either the casing or tubing, but not both, into a pipeline
during these periods. The production valve and the choke
settings shall not be changed Quring either the conditioning
or flow period with the eixception of the first week of the
couditidning period when maximum production would over-range
the meter chart and/or location production equipment.™

{b) A shut-in pressure of at least seven days duration shall
be takan. This shall be the shut-in test required in
Section A, Subsection I, Paragraph (A).

(c} The average daily static meter pressure shall bLe determined
in accordance with Section B, sub.cction I, Paragraph (B).
This pressure shall be used as Pt in calculating P for the
Deliverability Calculation.

(d) The aaily average rate of flow shall be determined in
accordance with Section B, Subsection I, Paragraph (B)
of this order.

(¢) The static wellhead working pressure (Pw) shall be deter-
mined in accordance with Section B, Subsection I, Paragraph
(B) of this order.

(f) The deliverability of the well shall be determined by
using the data determined in Paragraphs (a) through (e)
a2kove,. in the deliverability formula in accordance with
Section B, Subsection I, Paragraph (B) of this order.

The data and ca rhe

oalonla
through (f) shall be reported as required in Section A,
Subsection I, upon the blue color~? Form C-122-A.

ulations for the above Paragraphs (a)

o~
0
~
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(B) THE ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS

This test shall be taken by producing a well into the pipeline
through either the casing or tubing, but not both. The production valve
and choke settings shall not be changed during either the conditioning
or flow periods except during the first seven (7) days »f the conditioning
period when maximum production would overrange the meter chart and/or the
location production equipment. The daily flowing rate shall be determined
from an average of seven (7) consecutive producing days, following a
miniwum. conditioninq period of fourteen (14) consecutive dave production.
The first seven (7) days of said conditioning period shal}l have act more
than one (l)interruption, which interruption shall ke nc longer than 36
continuous hours in durztion. The eighth to fourteentl days. inclusive,
of said conditioning period shall have nec interruptions whatsocever. All
such production during the fourteen (14) days conditioning period plus
the seven (7) day deliverability test period shall be at static wellhead
wWOorking pressures not in excess of seventy-five (75) percent.of the previous
annual seven (7) day shut-im-pressure cf such well if such previous annual
shut~in pressure information is available; otherwise, the seven (7) day
initial deliverability shut-in pressure of such well shall be used.

In the event that thc existing line pressure dnes nat mormii o
drawdown as specified above, with the well producing unrestrictedly into
the pipeline, the operator shall request ar exception to this requirement
on the Form C-122-A. The request shall state the reasons for the necessity
for the exception.

Instantaneous pressures shall be measured by deadwelight gauge during
the seven day flow period at the casinghead, tubinghead and orifice meter
and recorded along with the instantaneous meter chart static pressure
reading.

When it ie necegsarv to restrict the £low of g2z botwsen the wollhez=g

- D ares eV e Al waans - e a A -

and orifice meter the ratio of the downstream pressure to the upstream
pressure shall be determined. When this ratio is 0.57, or less, critical
flow conditions shall be considered to exist &crosss”.the restrictioa.

When more than one restriction between the wellhead and orifice meter
causes the pressures to reflect critical flow hetweei: the wellhead and
orifice meter the pressurss acyS88 cach o these restrivtions shall be
measured to determine whether critical flow exists at zny restriction.

When critical flow does n%; exist at any restriction the pressures taken

to disgprove critical flow aehall he raenortzsd o the Commission on Form
C-122-A in the “remarks"” section of the form. When critical flow conditions
exist, the instantaneous flowing pressures required hereinabove shall be
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ed during the last forty-eight (48) hours of the seven (7) day flow

When critical flow exists between the wellhead and orifice meter,
tlie measured wellhead flowing pressure of the string thrxough which the
well flowed during test shall be used as Pt when calculating the static
wellhead working pressure (Fy,) using the method establiszhed below.

When critical flow does not exist at any restriction, Py shall be
the corrected average static pressure from the meter chart plus friction
loss from the wellhead to the orifice meter.

The static wellhead working pressure (P,) of any wcll under test
shall be the calculated seven (7) day average static tubing pressure if
the well is flowing through the casing; ov.the calculated seven (7) day
average static casing pressure if the well is flowing through the tubing.
The static wellhead working pressure (P,) shall be calculated by applying
the tables and procedures as set out in New Mexico 0Oil Conservation Commis~
sion Manual entitled “Method of Calculating Pressure Loss Due to Friction
in Gas Well Flow Strings™ for San Juan Baszsin.

To obtain the shut-in pressure of a well unier test the well shall
be shut-in immediatelv after the seven (7) day deliverability test for .the
full period of seven (7) consecutive days. Sach shut-in pressure shall be
measured within the next succeeding twenty-four (24) hours following the
seven (7) day shut—-in period aforesaid. The seven~-day (7) shur-in pressure
shall be measured on both the tubing and the casing when communication
exists between the two strings. The hiynh of such pressures shall be used
as P_-in the deliwverability calculation. When any such shut-in pressure
has geen determined by the Commission to be abnormally low, or when only
one pressure is available, the shut-in pressure to be used shall be deter-
mined by one of the following methods:

1. A Commission designated value.

2. An average shut-in pressure of all offset wells completed
in the same zone.

3. A calculated surface pressure based on a measured bottom
bole pressure. Such calculation shall be made in accordance
with New Mexico 0Oil Conservation Commission Back Pressure

Manual, Example No. 7. l

211 wallhead pres:ures as well as the flowing meter pressure tests
which are to be taken during the seven (7) day deliverability test period,
as required hereinabove, shall be taken with a deadweight gauge. The




-

3

-
CASE NO. 2695

deadweight reading, the date and time according to the chart shall be
recorded and maintained in the companies records with the test information.

Orifice meter charts shall be changed and so arranged as to reflect
upon a~single chart the flow data for the gas from each well for the full
seven~day deliverability test period; except that no tests shall be voided
1f satisfactory explanation is made as to the necessity for using test
volumes through two chart pexiods. Corrections shall be made for pressure
bage, measured flowing temreratiuirs, specific gravity, and supercompressi-
bility provided however, that if the specific gravity of the gas from any
well under test is not available, an estimuted specific gravity may be
assumed therefor, based upon that of gas from near-by wells, the specific
gravity of which has been actually determined by measurement.

The seven (7) day average flowing meter pressure shall be calculated
by taking the average of all consecutive 2-hour flowing meter pressure
readings as recorded cn the seven (7} day flow period chart (test char
#3}. The pressure so calculated shall be used in calculating the wellhead
working pressure, determining supercompressibility factoxrs and calculating
flow volumes.

The seven (7) day flow period volume shall be calculated fram the
integrated readings as determined from the flow period orifice meter chart,
(chart #3). The volume so calculated shall be divideA w +1- | uiser O
testing days on the ~h~o=L [ { Geciermine the average daily flow period rate
of flow. The flow chart shall have legibly recorded a minimum of seven
(7) days and a maximum of eight (8) flowing days to be acceptable for test
purposes. The volume used in this calculation shall be corrected to New
Mexico 0Oil Conservation Commiszsion standard conditions.

The average flcwing seter pressure for the seven (7) day or eight
(8) day flow period and the corrected integrated volume shall be determined
by the purchasing company that integrates the flow charts and furnished to
the operator or testing agency when such operator or testing agency requests
such information.

The daily wvolume ¢f flow as determined from the flow period chart
(Tezt Chart #3) integrator readings shall be calculated by applying the
Bagic Orifice meter formula,

Q = oV n, s
wWhere:
Q = Metered volume of flow MCFD @ 15.025, 60° F. and .60

specific gravity.
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c! = The 24~-hour basic orifice meter flow factor corrected
for flowing temperature, gravity and supercompressibility.

n = Daily average differential meter pressure from flow

w period chart.

Pf = Daily average flowing meter pressure from flow period
ocha

'-aua- |— .

The basic orifice meter flow fzcicrs, fiowing temperature factor
and specific gravity factor shall be determined £from New Mexics Gil Con~
servation Commis=sion Back Pressuie Test Manual.

The daily flow period average corrected flowing meter pressure, psig,
shall be used to determine the supercompressibility factor. Supercompressi-~
bility Tables may be opbtained from the New Mexico 0il Conservation Commis~
sion.

When supercomp.ressibility correction is made for a gas containing
either nitrogen or csarbon dioxide in excess of 2 percent, the supercompressi-
bility factors of such gas shall be determined by the use of Table V of the
C.N.G.A. Bulletins TS-402 for pressure 100~500 rzig or Table II, TS~461 for
pressures in excess of 500 psig.

The use of tables for calculating rates of flow from integrator
readings, which do not specifically conform to New Mexico 0il Conservation
Cemmission Back Pressure Test Manual may he approved for determining the
daily flow period rates of flow upon a showing that such tables are
appropriate and necessary.

The dailv »wozlyc integrated rate of flow for the seven-day flow
stiiva shall be corrected fox meter error by the multiplication by a
corzrection factor determined by dividing the sgquare root of the chart
flowing meter pressure psia into the square rcot of the deadweight. flowing
meter pressure psia.

Deliverability pressure, &3 used herein for the Mesaverde formation,
is a defined pressure applied to each well and used in the process of
comparing the abilities of wells in this formation to produce at static
wellhead working pressures equal to a percentaqe of the seven (7) day
shut-in pressure of the respective individuzl wells. Such percentage shall
ke determined periodically by the Commission based on the relaticnship of
the average static wellhead working pressures (P ) divided by the average
(P ) seven-day shut-in pressure of tho pIoi.
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The deliverability of gas at the "deliverability pressure" of any
well under test shall be calculated from the test data derived from the
tests hereinabove required by use of the follgwing deliverability formula:

2 - p2
{P c d) n
D = Q
(pZ - p<
c w]
¥
WHERE : — —
D = Deliverability at the deliverability pressure,

(Pg) Mcfd, (at Standard Condition of 15.025 psia
arnd 60° F).

Q = Daily flow rate in Mcfd, at wellhead pressure (F.}.

7-day-shut—in wellhead pressure, psia, determined in ,
accordance with €ectisn B, Subsection 1, Paragraph (B).

g
o]
|

Py = Deliverability pressure; psia, as defined above.

P, = Average static wellhead working presgssure, as determined
from 7-day flow periocd, psia, and calculated from New
Mexicc 0Oil Conservation Commission "Pregssure Loss Due
to Friction" Talles.

n = Average pool slope of back pressure curve (.75) for

Mesaverde wells).

The value of the multiplier in the above formula (ratio factor after
the application of the pool slcpe) by which Q is multiplied shall not
exceed a limiting value to be determined periodically by the Commission.
Such determination shall be made after a study of the test data of the pool
obtained during the previous testing season. The limiting value of
multiplier may be exceeded only after tne operator has conclusively shown
to the Commission that the shut-in pressure (Pc) is accurate or that the
static wellhead pressurs (Pw) cannot be lowered due to existing producing
conditions.

Any test hereinabove provided for will be considered unacceptable
if the average flow rate for the final 7-day deliverability test is more
than 10 percent in excess of any consecutive 7-day average of the preceding
two weeks. A deliverahilite togt 3ol weeting tnis requirement shall be
invalid and the well shall be retested,
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All charts relative to annual deliverability tests shall be identi-
fied by the words "Test Chart No. 1* (2.3,4, etc.), and any or all charts
or photostats thereof shall be made available to the Commission upon its
request.

II. ALL FORMATIONS OTHER THAN MESAVERDE

(A) Initial and/or annual deliverability and shut-in

Pressure Tests:

ExXcept as provided in Special Pool Rules these tests shall be
made and reported in accordance with the procedure set out in this order
for the Mesaverde formation, provided however, that the exponent *n* for
the Pictured Cliffs and Fruitland formations shall be point eight five
(0.85).

SECTION C. INFORMATION TEST FOR ALL FORMATIONS
I. TYPE OF TEST:

(a) A one-point back pressure test may be taken on newly
complated wells h2fore their connection or reconnecticn to a gas trans-
portation facility. Thiz test shall not be a required official test but
may be taken for information purposes at the option of the operator. When
taken, this test must be taken and reported as prescribed below:

(B) ONE-~-POINT BACK PRESSURE POTENTIAL
TEST PROCEDURE

1. This test shall be accomplished after a minimum shut-in
of seven days. The shut-in pressure shall be measured
with a deadweight gauge.

2. The flow rate shall bes measured by flowing the well 3
hours through a positive choke, which has a 3/4 inch orifice.

3. A 2-inch nipple which provides a mechanical means of
accurately measuring the pressure and temperature oif
the flowing gas shall be installed immediately upstream
from the positive chcke.

4. The absolute open flow shall be calculated using the
conventional back pressure formula as shown in New Mexico
Oil Conservation Commission Back Pressure Test Manual,
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5. The observed data and flow calculations shall be reported
in duplicate on Form C-J].22, "Multi-Point Back Pressure Test

for Gas Wells."

6. Non-critical flow exists when the choke pressure is 13 psig
or less. When this condition exists the flow rate shall
be measured with a pitot tube and nipple as specified in
the Commission's manuwal of "Tables and Procedure for Pitot
Tests." The pitot test nipple shall be installed immediately
downstream from the 3/4 inch positive choke.

7. Any well completed with two-inch nominal size (1.995 inside
diameter) or larger shall be tested through the tubing.

IT IS FURTHER ORDERED:

All forms heretofore mentioned, are hereby adopted for the use in
the San Juan Basin Area in cpen form subject to such modification as

experience may indicate.

All testing agencies whether individuals, companies, pipeline
companies or operators shall maintain a log of all tests accomplished
by them inciuding all field test data.
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IN THE MATTER OF:

The hearing called on the motion of the
il Conservation Commission to consider
revising Commission Orders R-333-C & D
and R-333-E as the same relate to the
season for taking Nerthwest New Mexico
gas well deliverability tests and to the
procedure for taking ana calculating such
tests, San Juan, Rio Arriba, McKinley
and Sandoval Counties, New licxico.
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Case 2095

Nl Nt Vel et S Mot et s’ N N e

PEFCRE: Daniel S. Nutter, Zxaminer,

TRANSCRIPT OF HEARING

MR, NUTTER: We will call next Case 2695,
MR. DURRETT: 1n the matter of the hearing called on
the motion of the 0il Conservation Commission to consider re-
vising Commission Crders R~333-C & D and R-333-E as the same re~
late to the season for taking Northwest New Mexico gas well
deliverability tests and to the procedure for taking and cal-
culating such tests, San Juan, Rio Arribva, McKinley and Sandoval
Counties, New Mexico. |

May it please the Commission, my name is James Durrett,

appearing on behalf of the Commission and its staff. I have one
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witness, Mr. Utz, who I will swear in at this time.

{Witness sworn.)

SLVIS A._UTYZ

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

DIRECT EXAMINATION

BY MR. DURRETT:

Q Will you please state your name and position for the
record?
A Elvis A. Utz, Engineer for the New Mexico Cil Conser-

vation Commission.

Q Mr. Utz, have you prepared prcposed gas well testing
rules and procedures for the San Juan Basin area in the State
of New Mexico?

A Yes, I have.

Q x Does this area cover the counties as advertised on the
docket of this case, that would be San Juan, Rio Arriba,
McKinley and Sandoval Counties?

A Yes, it does.

Q " Have you prepared your proposed rules in the form of an
exhibit for the purpose of this case?

A Yes, I have, and they nave so been marked.

Q Mr. Utz, will your proposed rules supersade certain
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existing orders previously issﬁed by the Commission and now in
San Juan Basin area?

A Yes, they will. If adopted they will supersede
R-333-C and D, R-333-E, and a memorandum known as Memorandum 1-56,
which has to do with initial potential tests.

Q Mr. Utz, I would like to proceed with you through these
rules. I would lik~ to ask you as we go through them to explain
the major changes or revisions that these rules will cover,

First, liet me ask you this, do your oroposed rules clarify
the penalty to be imposed for delinquent lest?

A Yes, they do. They do that with wording te this cffeety

file the reguired test within the time prescribed
above will subject the delinquent well to the loss of one day's
allowable for each day the test is late."

MR, NUTTER:

Where is that provision?

subsection I, para-

A That's on page one,
graph (B). In other words, it's about the third paragraph
up on page 1., Heretofore on tests that were late, at the end
of the testing season they have been penalizéd the month of
February and each month thereafter that they were late. 1In this
manney, by penélizing a well one day's allowable for each day

the test is late, they will all be penalized for the amount of

_ 2 e ke ox Y - e~ T T T S A SN, |
test is actually late rather tnan belng penaiized

P .

- e~
time that iné

\
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" by the transportation facility to which its wells are connected,

onc month's allowable if he oﬁly happens to be late three or
four days.
Q Do your proposed rules clarify the responsibility for

schedulihg tests?

A Yes, they do. On page 2, about the middle of the page,
we have the same wording as previously read as to the loss of
one day's allowable. I'm sorry, that is another rule which

describes the penalty rather than the question asked. I would

W

like to comment on that paragraph, however, that the last sentenc
in that paragraph relaies that "No extension of time will be
allowed after January 10, except after notice and hearing.h

To answer the question that you asked, at the top of page
3, the second paragraph, that pvaragraph has been added to the
previous rule and states that "It shall be the responsibility of
each operator to determine that its wells are properly scheduled

by a1 -t = RN . PR S T * [ I S | PO M oy P Ny 4+~
in order Tnat Said Weils Caii v uvcoLouou waoldir vae v

on "
T thirnk that clarifies the vagueness that I feel sure, and I feel]
that a lot of other peoole thought, was in the previous o
Q Do your propocsed rules revise the existing extensions
of t}me for teking tests?
A Yes, sir. In relation to the period of time after a

well is connected to the pipeline system, as well as the period

h..--.-.--“----m----.-.------L____
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NI —
of time that a well is reconnecteced to the pipeline system after

workover., At the bottom of page 3 you'tll note the words
myithin sixty days after a newly completed --" and so forth. The
previous rule stated forty-five days plus an extension time of
fifteen days; which had to be épplied for and given administra-
tively. In my opinion that was somewhat of an administrative
burden to apply for the additicnal fifteen;days. If we are
going to'grant~them,sixty days, I say let's jusg grant them
sixty days and say so.

‘ ‘

Q . Have you found it necessary to restrict the flow o
wells into the pipeline under these rules?

A Yes. Since we have quité a number of Dakota wells
connected now, we have determined; well; first, let me say the
previous rules stated that a well must be produced unrestrictedly
intd the vipeline, Due to the.higher pressure of the Dakota fore-
mation it vias faund that the, not only the separation equipment
and oroduction equipnent, heaters, treaters and separators as

well as inc mahcrs which were installed to handle the average
range of production was nct capable of handling the volume of
gas that these wells will produce unrestrictedly. Therefore,: the;
had tp be squeezed somewhere between the well head and production

meter. That wording has been taken care of in the second paragra

of page'i}

)

S
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~the bore?

i T v -

Q Now, referring to restricting the flow between the well
head and the meter, do your rules define critical flow and out-
line procedare to calculate tests when critical flow exists?

A Yes. Ard due to the choking, yes, they do. Our
district office discovered that in some cases we actually had
eritical flow in this area., Critical flow, gen
twice the downstream pressure. Therefore, the measurement that
we had to take between the well head and the meter in order to
correct for‘ffiction loss was no longer applicable under critical
flow conditions, and we had to devise a method in order to
eliminate that.

q Do YOur rules provide methods for taking shut-in pres-

sure on wells which cannot have both casing and tubing measured

and shut.in pressures which appear to be low due to iiquids in

A Yes. On page 6, down about the fourth paragraph, the
latier part Ol tnat paragrapn we have entered this wording, some

-ecommend a deletion, the second word, beginning

gt

- e T |
h T wilil

[N

of wh
with "the high of such pressures™, that should be M"the higher of
such pressures shall be used as P, in the deliverability calculad
tion. When any such shut-in pressure has been determined by the
Commission to be abnormally low; the shut-in pressurc o

shall be determined by one of the fcllowing methods:", then we
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list three methods,

These three methods are as follows: M"A Commission desige
nated value." Well, first, I had better elaborate slightly on
the portion that I would like deleted from this paragraph.
After the words "abnormally low" I would suggest that we delete
"or when only one pressure is available?. In some instances it

-
L

~ | 5 | +
no o

wan S ~
Pvowvavae
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is s ge
normally on conventional wells, and even on dual com-
pletions where you can take but one pressure, if that pressure
appears to be a normal shut-in pressure I doubt the feasibility
cf compelling the operator to prove that it is actnally an
accurate pressure by some other means,

The first method would be "A Commission designated valuel "
This would be, it would have to be done only in instances where
the shut-in pressure appeared to be abnormally low. The Commis-
sion may designate a vaiue from its records. In other words, it
10 i L0udviUa LU wunbuul LG PLEVIUUD yodl oD PDIUDDULTD LUGL
each pool, which would give you a very good indication by locs-
tion as to whether or not the pressure was abnormally low.

The second would bte an average shut-in pressure of all
offset wells compleved in the same zone. Where this is possible

the average shut-in pressure from all offset wells would be

applicable pressure or acceptable pressure. The third method

&llﬂllllIlllllllllllililﬂlllllllIIIIIIII...I-I--l-----L____________
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would be the calculation of surface pressure based on a measured

bettom hole pressure, and this calculation should be made in
accordance with the Example No., 7 in the Commission Back Pressure
Manual, which simply means that you would rur. a bomb and defermine
the bottom hole pressure and calculate btack to the surface on a
gas gradient,

Q Do your rules provide whether casing pressure or tubing
pressure shall be used in the deliverability calculation?

A The rules would provide that the higher of the tubing
or casing pressures be used in the deliverability calculation,
Perhaps it would be well to give just a little background on why
that rule change 1s necessary at this time. Prior to 1956, that
was exactly the way that we required these wells to be tested,
It was that we use the higher pressure. It is fairly common
knowledge in my opinion that the higher pressure on a well is
always the most accurate pressure. There can be a number of
things cauée the pressure to be low, but there's not very many
things that canrn cause a pressure to be high and inaccurateiy
high.

Due to the advent o” long open hole completions and terrific
shots of nitroglycerine that were used in ordér tc make these

wells more productive in which tubing was rua, and to our

consternation, and I'm quite sure to a number of operators!

RS RPN e e
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% consternation we found we had a very effective bridging around 5
¥ ’}
E r the tubing. Quite c¢ften the annular pressure was original pres- '
4 = . .3
i surcs. In other words, that part of the formation nad not yet
! ‘o
£ :s had time to be drained and they were much higher than the pro-
i i
- ducing zcne vressures, Therefore, we changed our rule sometime
}ﬁ J S g ;
I S 8 :
3 duriny 1056 to state that only the pressure through the string
14 -
b Ei through which the well flowed could be used, thereby allowing
N
g o the operator to make use of the shut-in vressure which was
12 un applicable to the area in which the well was producing.
- =, Since that time and since sand fracking has been in use for
g I8 a number of years and shots are no longer used in the area, and
ES gy gince such a large number of these cased in wells have been, if
el eh:
¢ R - - . . - . . .
— not all, have been remedied where we have communication in most
I =
(I s
T - Eg cascs between the tubing and annulus, we now feel alsc because
R of liquid problems which we are now encountering, we again feel
N
fﬂ that the most equitable way and the most accurate way to cal-
- X culate daeliveravllitles 1s DY using the higher pressurc,
i
: Eg 78 Q Under vour rules will a pool deliverability pressure be
N 53 .
- gy used in lieu of 50% of individual well seven-day shut-in
o
— 2 g
< pressure?
. A Yes., Due to liguid problems znd in particular some
- pocls in which the shut-in pressures are now approaching closely
: to the pipeline pressures, we have found that 50% gives us such a I
|
__—_;ﬁﬁ |
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high multiplicr that in some cascs we feel quite sure that this

T [,

1y
L4

o+

multiplier gives us an extremely exaggerated deliverabhili
Tnerefere, in order to relieve the neced of having to have so

mich drawdown and/or using these high multipliers, we belicve

that on a pool basis that we should determine a deliverability
pressure which would be applicable to all wells in that pool,

and this would be based on previous years! shut-in pressure and
static well head working vressure averages. This will cause the
deliverability pressure te ve closer to conditions under which the
well is produced, In other words, the correcﬂion from actual

test conuitions to deliverability conditions will be much less

and have a much less chance of error,

Q What method will bte used to determine pool deliverability
pressure?
A The rules state, the proposed rules state that "Such

vercentage shall be determined pericdically by the Commission basefl
he celavionship of the average static wellhead working pres-
sures (P,;) divided by the average (PC) seven~day shut-in pressure
of the pocl,”

Q Do your rules propose that a limiting multiplier be
used concerning wells which report a very low shut-in pressure
or that cannot achieve a 25% drawdown?

A Yes, they do. Zven though we propose a deliverability
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pressurc determined as stated, we know that in some instances
where we have liquid vrotlems and known liquid problems, that we
will have shut-in pressure, surface shut-in pressures that are
abnormally low. These surface shut-in pressures we know are not
accurate.

The deliverability formula itself vresumes that the P, in
he an accurate indication of the reserveir pregsure
static reservoir pressure. Therefore, to take carec of these
instances where we have abnormally low shut-in pressures, and in
order to conirol those exaggerated deliverabilities, we believe
that the multiplier, which is thc value inside the brackets of the
deliverability formula, after it's been raisecd to the power,
should be limited to some value to be determined by the Commis-
sion.

To go a little farther with that, while the rule does not
specifically state how that should be done, I believe that I will
recommend that multiplier be, the maximum multiplier be determined
in this manner, by the use 0l the lowest seven-day snui=-1in
nressure in the pool which is determined to be accurate. In
other words, no other reservoir conditions affecting that pres-
sure., ‘And the pool average working pressure be put in the
deliverability formula to determine what the multiplier Is ungder

those conditions. and that no multiplier should be used higher
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then that,

Q Do your provnosed rules provide for a revision of the
test period of flow rate previcusly allowed?

A Yes, they do. This has been brought on to some extent
by the fact that our previous rules allowed that the seven-~day
flow rate not be any higher than 25% abovec any seven-day period
for the previous fourteen-~day conditioning period. Some
operators, my understanding, actually took advantaze of this to
try to rest their wells a little bit durin; the conditioning
veriod, However, the major reason for this change is that due to
the higher pressure, Dakota wells again, and the ease of which it
is to twist a valve an eighth of a turn and get your 25%; So
we have lowered that to 10% rather than 25%.

Q Is the Initial Potential Memo which was issued by the
Commission, that's Memo No. 1-56, incorporated into your pro-
posed ofder?

A Yes, it is. And that memo was brought about also,
well, it was Memo 1-56, so it had to be the first memo of 1956,
Previous

it was brought abcut by the advent of sand fracking.

to this our approved method of taking absolute open flows in the

~
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sing a three-hcour open f

ow thro

[&]
i,).
&
6]
]

tubing and taking a Petoc test at the end of three hours, .Of

course, this aggravated the waste of gas and vented to the air
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imuch more gas than this rule stipulates.

Also due to the high velocity of gas flowing unrestrictedly
through two inch tubing, it cut out a lot of wellheads, and
actually the wellhead cut out, thc operator finds himself in

pretty serious condition to stop the flow of gas.

So this memorandum was vromulgated and suggested as the
official means of taking absolute open flow tests for any well

which was complested, and before it was connected to a pipeline
systems, These sre only for information purposes and are not re-
quired, but are required to be revorted and taken in this manner

when they are taken.

This test, briefly, requires %“hat the well be flowed through
a 3/4" positive choke for a period of three hours, the pressure
at the cnd of three hours taken and corrected through absolute.

Q Do your rules exempt the Barker Dome-Dakota Pool and
the Pennsylvanian formation from testing requirenents?

A Yes, they do. At the timc thc vrevious order was
written it was conceived that it might be necessary to prorate
the Barker Dome-~Dakota-Pennsylvanian, or Barker Dome-Pennsyl-
vanian Gas Pool, and the Barker Dome-Dakota storage area. At
least we felt we neaded some productivity information on the Barker
Dome storage area, but due to the fact that Barker Dome is on

its last legs now, and we have now determined that we have no

g

N
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particular use for availability information from the Barker
Dome storage area, I recommend that those testing requirements
be removed from the rule.

Q Mr. Utz, do you havevany typographical changes or
corrections that you would like to make at this time on your
Exhibit No. 17?

A Yes. I'1ll start over at the first again., It would be
the fourth paragraph down on page 2. Where we use the werd
"may subject the delinquent wells to the loss of one day's allow-
avle for each day the test is late", the word may to me implies
that any individual or agent of the Commission may at his own
discretion subjugate a well to this penalty. I think if we are
going to have a penalty it ought to be for everybody. 1 suggest

that we use the word "willh,

N
Q What other changes would you like to make at this time?
A Over on page .4, the second full paragraph down where we

use the words Mand/or", in other words, we're referring to over-
range meter charts, and our lccation production equipment, the wor
ing mand/or" from a legal standpoint has been attacked, and I
think properly sc, on numerous occasions, and I suggest that we
strike the word M"and® and say "or®. The word "or" to me means
either or both,

MR. NUTTER: How about the little mark, do you want to
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strike it too?
A Well, I think it would come out too, also. The same
correction on the top of vage 5 down about five lines where we

use the word "and/or",
MR. NUTTER: What comes out there, the “andh?

A Same words, Mand/"., I believe I've already covered
the one on page 6 where I suggested we delete "or when only one
pressure is available."™ At the top of page 10 I would suggest
we change the first paragraph to read as follows: "All charts
relative to initial or annual deliverability tests, or photostats
thereof, shall be made available to the Commission upon its
request." These charts are all dated and I see no particular
reason why we have to number the charts 1, 2, 3, 4., We know what
dates the test was run and we can tag the charts by dates.

MR. NUTTER: What's your recommendation tnere then?

A I just read it,

HRErURTSH:  (Readirng) "MAll charts relative to initial
or annual deliverability tests, or photostats thereof,; shall he
made available to the Commission upon its request,m

A Now, under subsection II, the heading of paragraph (A)
where we say "I~itial and/or annual deliverability test™, we make
the usual deletion of M"and/". In the paragraph following

w

that, in the last line of that oaragranh beginning with the

u_
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werds "the Pictured Cliffs, comma, and Farmington formations shall
be voint cight five." In other words, we've added the Farmington
formation. By inference, with the heading "All Formations Other
Than Mesaverde™, that means that all other formations except the
three mentioned here will have the slope of point seven five,
Now, under information tests for all formations, varagraph
(A) under I, I would suggest that we add a sentence at the end
"This rule does not preclude

of this paragraph to this effect:

the taking of information tests in addition to this test.”

"Somehow or other somecone interpreted this to mean that this was

the only type of information test that could be taken, and that

was not true. I believe that covers ail my itypographical errors,

Q (By Mr. Durrett) Mr, Utz, in your opinion will the

adoption of these proposed gas well testing rules and procedures
for the San Juan Basin area be in the interest of conservation
of natural resources, protection of correlative rights, and pre=-
ventinn of waste?

A Yes, I believe they will., I also believe they will
give us more accurate deliveratility test,

Q Now, for the purpose of clarification, on your sentence

- S ok
ron juet added on page act that add Tesis

[

could be taken, would that be at the option of the operator?

A Certainlye.
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PRONE 243.6651

Q Not to be required?
A No. As a matter of fact, this test mentioned here is

not required,

N

MR. DURRETT: If the Zxaminer please, I would like to
move the introduction of Exhibit No. 1, and that concludes our

direct examination.,
ME. NUTTER: [DIxhibit No. 1 will be admitted in evidence

in this case.

{Whereupon, Commission's Exhi-
bit No. 1 was admitted into
evidence,)

MR. NUTTER: Does anyone have any questions of Mr, Utz?

=3
=]

Mr. Arnold.

CROSS EXAMINATION

BY MR, ARNOLD:

Q Mr. Utz, on page 10, Section II, the paragraph that
you were just amending, didn't you also intend to add the exponent

for the Dakota formation in that?

A No. As I explained, the heading "All Formations Other

Than Mesaverde® takes care of the Dakota.

Q But the Dakota doesn't use a point eight five.
A Tt simply mcans that it would use the same as the

Mesaverde, which has been vprescribed in the many previous pages.

In other words, this whole sentence here from II down to Section (
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has to deal with the testing of all formations other than Mesa-
verde.,

Q Is it your point that nowhere does it actually say
what the Dakota exponent is?

+[He NUTTER: That's a point that is confusing
to me,

A Well, this is a wording "Except as provided in
Special Pool Rules thesc tests shall br made and reported in
accordance with the procedure set out in this order for the
Mesaverde formation, provided however, that the exponent-*n' for
the Pictured Cliffs, Fruitland and Farmington formations shall
be point eight five."

MR, NUTTER: Any further questions of Mr, Utz?

BY MR, NUTTER:

Q I want toc clarify some things in mj own mind on this
order. Getting over here to the first page of it, for example,
in Qectinn [R) ~f Roman numeral T, it says Mthe resalts of the
test reported to the Commission®™. Where does the operator file
the test results with the Commission, with the district office?

A Well, he files them with the Aztec office, and I
velieve that's covered somewhere in here, but I'm not_real sure

T can put my finger on it at the moment.

Q It's the district office, though?

>,
R, 771
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A Itfs the district office in Aztee, Unless somehow or
other in the revision we inadvertently eliminated it, it's in
here,

Q Over on page k4 1 presume that in Section 2 there of
little (a) ~-

A If I may interruvt, it's on "shall submit to the
Commission's Aztec office®, that is on page 2,next to the last
paragraph.

Q That's applicable to the arnval deliverability test,
ard 1 presume the initial deliverability tests, shut-in pressure
tests?

A If you will read down the next paragravh where it reads
"WYhen an Initial Deliverability Test accomplished in accordance
with annual testing procedures is to be used as an annual test
the operator shall notify the Commission, and the gas transpor-
tation facility to which the well is connected, in writing during
the fourteen day conditioning verind far ~o22 1 0,7

Q Now we are on page L4, Is there any special reason why
subparagraph (a) there is outlined in quotation marks?

A I don'’t think it is & quotation., I don't believe they
ought to be there,

Q You wovldp't object to the deletion of the quotation

marks?

s
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T
5 A Ne, I wouldn't object at all. It's just one of those
r things you den't know how it got in there,
! Q It is vermissible 1n that paragravh to change the

——

production valve and the choke setting if your production is over-

running your meter chart, or the location production equipment,

FARMINGTON, N, M
PHONE 32%.1182

so I presume that one type o” change only is permissible and that
would be to curtail the rate of production, that would be a change
downward only?

A No, sir. We 2llow them, due to, well, it's mainly due

to, now this was discussed ameng the staff to quite some degree.

DEARIVLEY-MEIER REPORTING SERVICE, Iac.

:g We allow them over on page 9, the last paragraph, to over-range
R g 8
y Py the conditioning veriod by 10%. Now, we allowed that, as a
z
_ R .
Li matter of fact, we discussed not allowing any over-range at all.
rs: A
17 But if a tester has a well stabilized and a choke set for four-
b .
I teen-day period and then something havpsns to the pipeline
# .
ke pressure where it goes down and causes the well to exceed that
12
ba amount, we don't feel he ovugnt tn be caused to retest the well
; -
?ﬂ ;o because it wouldn't be his fault, But if the pipeline pressura
[E] ‘5“?’ .
A4 .
{ Lope £ should go down to over-range him to more than 10%, then it would
| S
. s invalidate the test.
7 L-c .. Ps o * 3+ } k oo
Q Supposing an operator got in a position, back on page
f.7
i . » 3
- 4, where his rate of »nrciuction is under-ranging the chart, would
':A . - " g
he be permitted to open it up a little it more?

[£5]

ey
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A Yes, I'm sure hce would,

Q It would be a change in the ficw rate for under-range
and over-range of the chart as well as over-ranging the produc-
tion equipment?

A This is the way the rule reads, Mr, Nutter: “Any
test hercinabove vrovided for will be considered unacceptable if
the average flow rate for the final 7-~day deliverability test is
more than 10 percent in excess of any consecutive 7-day average
of the preceding two wecks,m

In other words, for the seven days immediately preceding the

flow period he cannot over-range. He has to have seven con-

secutive days cof flow,

Q At a gilven rate?
A Yes.
Q Now, on page 5, well, that's the same question, up at

the top of (B) there on tﬁe changing of the choke setting?

A Yes.

Q Now, down here on page 5, the third paragraph down, you
refer to instantaneous pressures, Are the instantaneous pressures;
actually defined, and just exactly what pressures are those
instantaneous pressures?

A Well, we quibtbled around over that wording toc. As we

know from a practical standpoint, you can't take three
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jnstantaneous pressures with one deadweight gauge. We mean when
you go on the lease or meter set to take pressures, that you shall

dly as it's possible to take theme.

e

take all three pfessures as rap

Q Now, that isn't spelled out in so many words here. Thay
would also apply to the instantaneous flowing pressures down on
the last line on that page?

A Yese.

Q Over on page 6, when we say here that if the shut-in
pressuré is determined by the Commission to be abnormally low,

then one of thesc threc alternate methods way be used?

Y Yes.
Q When and by what procedure will the Commission debermine

the pressure to be abnormally low?

A When a pressure in an area is lower than the contour
pressure would show, or by experience he would know that it was
substantially lower than the average pressures in the area.

Q How will the Commission notify the operators that the
préssure there is abnormally low?

A If the operator sends the test in to the district
office, his notification will be either by letter or note on the
test returned to the operator.

Q Cr» possible retest?

A Yes, or use another pressure.

P e s Aok




PAGE 24

[ B ‘ T ]

Q For the calenlation of the tost? 4
L A Yes. The chances are pretly good that he'll already (

l have that other pressure to usc and won't have to retest, .

Iy ’ :
= 5 Q Now, on this first alternative, a Commission designated
- §&a
pa ég value, you mentioned that the Commission would have a pressure
L LE

contour mavo?

o
i A it's our intention to contour the shut-in pressures on
R .
i each pool., Not only for purposes of the testing, but for other
H information purposecs.
) s
- Q When will that be available, do you have any idea at
f‘ z'g . .

% this time?

Z
ie W3
b £y A That will be available probably sometime in January or

52

a.

February at the latest when all the previous test information is
in.

Q I see. Now, on page 7, in the third full paragraph
down, the last sentence says "The volume used in this calculation

shall be corrected to New lMexico 0il Conservation Comnmission

~m

N, M,

ALBUQUERQUE,
PHONE 243.649:

v e ELm —mm v . e
cetandard conditicns M Arc tlhie Stancara condiiivas aviuaLty

DEARNLEY-MEIER REPORTING SERVICE, Inc.

innumerated anywhere in this order? Would they be the conditions

in the definition of D deliverability on page 9?7 The 15,025 and

the sixty degrees are the standard conditions, isn't that right?
- A Yes, they are. I believe they, that would include all
?j necessary standard conditions. They're outlined in Back Pressure
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[Manual,

Q On page 8, the fourth paragraph, where it states that
The use of tables for calculating rates of flow from integrator
readings, which do not specifically conform to New Mexico 0il
Conservation Commission Fack Pressure Test Manuwal may bhe approve
for determininz the daily flow period rates of flow upon a shov=-
ing that such tables are appropriate and necessary." Now, vhat
procedure would be followed to show that the tables are appro-
priate and necessarv?

A Well, several years as> I administratively apvroved,
and I think that paragraph would give me the authority to
administratively approve Ll Paso's tables, for example. The way
T made a determination as to whether they were applicable or not,
I used their tables and made some calculations and came out with
the same answer as ours,

Q So, if the operator --

A All thé factors are in a little different form, but
they get the same answer,

Q So, by this we would presume that the operator wculd
show you that the tables are appropriate and necessary?

A Yes, sir.

Q At their tables. ifculd the same apply also on page 9

in the second paragraph from the bottom where it says that "The
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I Al
v limiting valuce of maltinlicr may he exceeded only after the
: E operator has conclusively shown to the Commission®, and how would
o
o he show and whe would heo show?
!
T . R .
- 2z A Well, it was my intentilon that he show the district
: 7 &
| om _ .
2w office those matters vertaining to the test, they're on the
n z 3z
‘ S sround, they avc in a better position to analyze them than I am. ;
3] -
| = The chances arec if it's somewhat of an exceptional situation I willl
=
I* EE be consulted before the decision is made.
I
13 wn MR. NUTTER: Does anyone else have any guestions of
%? Mr. Utz? You may be excusecd,
R
b c i {Witness excused.)
Z 0
e Q ud .
= A <u MR. HUTTSR:' D¢ you have anything further, Mr. Durrett?
= i
1) =1 a ] I s
b — MR. DURRSTT: I hav2 some statements I would like to
b Qq
re Eﬂ read into the record at this time, The first statement is a stateg-
[ 2 l L‘q
‘ »
= ment I have been authorized to read on behalf of Pan American
S
b = Petroleum Corporation reading as follows: "Pan American Petroleun
= |
ie & Corporation concurs with the amendment as proposed by lir. Utz and
AU VI
i‘ E§ - recommenus Lue aovpvicn oy the Commicoisn)M
- -
33 : : :
= £ I would like to read a portion cf the letter from Continental
¥
o & I . ' . . .
4 ia 0il Company. This letter is quite lengthy, so I will only read
3 i
b pertinent parts of it and ask the Ixaminer to take administrative
e notice of its contents as it appears in the file, for what it's
5 wiorth, This reads "Case No. 2695. The use of the word “staticH
(&8 ]
PN
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e AR, s

r - P
when describing the pressure obta'ned during a flow period, may

2 TH TR W

better be described Ly substitution of the word "stabilized",

Reading from another paragraph in the letter, "The definition of

N, M,

Deliverability Pressure as offered on the bottom of Page 8 is

]

nd chould be explained more clearly.m?
nre 2arly.

4 o
U R e, L4 “n ES 2

FARMINGTON,
PHONE 325.1182
L

Another paragraph in the letter, a portion of it reads as

follows: M"Section “CM" on rage 10 should be expanded to indicate

that tests other than One-point Back Pressure Test may be run

for information purposes at the option of the operator, eg. Four-

point Back Pressure and Isochronal Tests.®™ "rlhe information
T

obtained from a One-point Test iu limited."

I'm skipping a portion of the letter now and reading down

SANTA FE, N, M,
PHONE 983.3971

g

lower, "In these remote arecas, some distance from existing gas

oroduction and gas sales facilities; where gas reserves or gas

deliverabilities are questionable, »nrovisions shculd be made for
allowing testing by a method or methods selected by the operator,

For this reason we recommend the Rule be modified to permit a

N, M,

seven day period in which the operator may run such tests as he

DEARNLEY-MEIER REFPORTING SERVICE, Inc.

W
ALBIIQUERQUE,

deems necessary." This letter is signed by R. E. White, Division

PHOINE 243.6691

Superintendent, Production Department, and was received by the
Commission on November 7.
b I would like to state also for the record that T bvelieve

that the requirement or the suggestion in this letter as to
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PAGE

ontional test by the operator was covered by Mr, Utz.

R. UTZ: Hay T make a comment on those suggestions?

MR, NUTTER: Yes, sir,

Re UTZ2: In regard to the use of the word "statich,
I would object to 2liminating it from the thing due to the fact
that P, is actually a static pressure, and I support that
contention bty the fact that better brains than I have promulgated
the Interstate (il Comvact Manual andthey describe Pw as static
column wellhead pressure,

As to his other suggestion as to the information tests, I

believe the paragraph that T added on page 1C would cover that.,

MR. NUTTER: Do vou have anything further, Mr. Durrett?

MR. DURRETT: No, sir, that's all T have.

MR, NUTTER: Does anyone have anything they wish to
offer in the case?

MR, KEYES: Keyes soeaking on benalf of Tidewater,
Still on page 6, it says seven day on both the tubing and lasing
when communication exists between the twe ctrings. "The high of
such pressures shall be used as PC in the deliverability calcuia-
tion." ﬁe feel that therets a vossibility by using this that a
well could be hurt because of liguids, a well that is managed
correctly, produced, looked after, and you will have to blow

that thing manually or use an intermitter on it, and when you use
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Y

a higher pressurc on your deliverability calculation, it's

going to lower your calculated deliverability, and it could pos-
sibly lower that caleunlated deliverability quite a bit lower
than what the well is capable of producing. There's some argu-
ment. or discussion that where youw do have a real low pressure
well that is taken care of in the subsequent 1, 2 and 3. Where
the Commiseion, 1if they feel that you are using the wrong pres-
sure, thcey have the right to change that.

I can see where you are working taking care of wells and
testing those wells that you will come up with a calculated de-

liverahility quite a bit lower than what the well is capable of

I have three letters I would 1iike to read into the record.
"For and on behalf of A. K. Barbour and Associates, would you
please register our objection to the 4th paragraph on page 6 of
your preposed revision of Orders R-333-C and D and R-333-E, re-
lating to the seven dav <hut I Liessure, 1t is our belief that
the use of the highest shut-iﬁ pressure would result in a decrecasd
of the calculated deliverability of the well, Yours very truly?
by Fred Howser, Attorney.

I have another one here, "I have read your 0il Commission
proposed revision of order R-333C and D and R-333:2. The only

revision that I am against arpears in the fourth paragrarh on

o
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PAGE

T T

W T

vage 6, where it states: 'The seven-day (7) shut-in pressure shall

i
1

be measurcd on both the tnbing and the casing when communicatian

1

erists between the two strings. The high of such pressures shall

N, M,

be used as Py in the deliverability calculation. Using the

highest shut-in pressurce would decrease thc calculated deliver-

HE "% % %

FARMINGTON,
PHONE 325.1182

ability of the well, Yours very truly, J. R. Abraham,"

Third one, "We would liks to be placed on record as opposing

e

fourth paragravh of pagc 6 of proposed revisicn of orders R-333-C
and D, and R-333-E; wherein the higher of shut-in casing «nd

tubing pressure will be used in calculating P, in deliverability."

Tidewater 0il Company, R. M, Coe, District Production Manager,

MR. NUTTZR: Deces anyonc have anything further?

SANTA FE, N, M,
PHONE 983.3971

L

We will take the casc under advisement. Mre. Woodruff,

"R, WOODRUFF: Horman Voodruff, representing El Paso

Natural Gas Company. 321 Paso Natural Gas Company concurs in the
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rocarmandatioang of Mr. Jte cansiderine that the tocts
mmandatinanag o sMr. Itz comgiaering that the et e

receive will be more accurate and resulting in 2
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distributicn of the allowable between wells in the pool, and urgeg

DEARNLEY-MEIER REPORTING SERVICE, Inc.

;
HLBUQUEROUE, N, M,

that the Commission adovnt such recommendation,.

PHONE 243.6691

P T P,

fit, NUTTER: Thank you. ANyooay eilsesy We Willi ilake th4

case under advisement and the hearing iz adjourned.
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BEFORY. THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

iN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION

‘COMMI{SS10N OTF THE STATE OF NEW

MEX{CO FOR TiHE PURPOSE QF
CONSIDERING:

CASE NO, 1378
Order No. R-333+E
Amends R~333-C & D

APPLICATION OF EL PASO NATURAL GAS
COMPANY FOR AN ORDER REVISING,

AMENDING OR DELETING CERTAIN PORTIONS

OF ORDER R-333-C & D PERTAINING TO GAS
WELL TESTING PROCEDURE APPLICABLE TO

GAS WELLS COMPLETED IN SAN JUAN, RIO
ARBIBA AND McKINLEY COUNTIES, NEW MEXICO,

ORDER OF THE COMMISSION

- BY THE COMMISSION:

" This cause came on for hearing at 9 o'clock a.m., on February 13,
1958, at Santa Fe, New Mexico, before the 0Oil Conservation Commission of
New Mexico, hereinafter referred to as the "Commission.®

: NOW, on this 28th. day of February, 1958, the Commission, a quorum
being present having considered the evidence adduced and being fully
advised in the premises,

FINDS:
51) .That due notice of the time and place of hearing and the

pdrpose thereof having been given as required by law, the Commission hasg
Ju11=d1ction of this case and the subject matter thereof.

{23 That there is need for a number of amendments to Order R-333-C
& D, hevetofore entered by the Commission, said order outlining the gas
tputw'g plooedure of gas wells completed in San .uwan. MeKinlav and Ri~
“3"-.“:;;1 Guest L J.k,b. New Mexico,

£3) hat the following amendments should be adopted, in the
interests of conservation.

IT iS THEREFORE ORDERED:

13 That the gas well testing period of April 1 through October 31
ns established by Order No., R-333-C & D be and the same is hereby amended
to vead. "Pebrancve 1 through Becember 15,

P2 Tie: 54h.5octibns IT and IITI of Section A of Order R-333-C &
£ Lo oand rro oenoe e tereby amended to read as follows:
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Case No., 1378
Order» No, R—JJB ho
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11, ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS:

Annual Deliverability and Shut-In Pressure Tests of all
producing gas wells are required tc bhe made during the period fron February
i ihrougi December 15 of each year.

~

A1l wells making connection to a gas transportation facility
between October 31 and December 21 of any calendar year shall be tested
during the following apnual testing period. All wells making connection to
a gas transportation facility between January 1 and February 1 of any
calendar year shall be tested during the testing period of that year.

An Initial Deliverability Test accomplished in accordance with
Section B, Sub-paragraph 1, Paragraph (A), Subparagraph 1, may be used as
an arnual test when the initial connection to a gas transportation facility
is made between February 1'and October 31 of the test year.

d Shut—in Drescure Teata nnuirpd

hd B — ta

All Annual Deliverability an
by this order shall be filed with the Commigssion and with the gas trans—
portation facility to whiech the well is connected within thirty (230) days
after:the end of the month during which the test is completed; provided
however, that all tests compieted during the period from December 1 through
Docember 15 shall be reported not later than January 10-of the fnllowing
year. Failure to file the required testis within the time prescribed above
will subject the delinquent wells to cancellation of allowable. '

III. SCHEDULE OF TESTS:

(A) ANNUAL DELIVERARILITY TESTS

At least thirty days (30) days prior to the beginning of tho
test period each gas transportation facilitv shall to the Commission's
Aztec Office (1000 Rio Brazos Road) submit a complete list of wells con-
nected to its system, said wells to be grouped according to the pools in

~which they are located., 411 undesignated wells shall ke listed separately.

At least 30 dave. 1\V1n\ {in ftro hmrf\rn'\nrf r\f +ho toat nnvn-n,-l

too gas transportation facilities receivirg zas from wells to be teoted
szhall, in cooperation with respecitive operators. sabtmit to the Commiesion's
fzitece office a testing schedule for tho Annual Dellborabllity and Shut-in
Pressure Tests for all wells connected to their respective_pipeline systems
which are to be tested during tne succeedirg two mounths. fﬁf@*&opies of
the schedule shall be furnished to the Cownission and one copy shall be
furnished to each operator concersed. A similar schedule shall be subnitted
at fenst 20 days prieor to the begianning of each (wo-month testing intervasgh.
aah HCHOUhL~ uhqll indicate the peol, operator, lease, well number and
}s*uéian oiF zach well . The zas wransportation facility making the schedule
ol fuosts sk 1l be notiiiced 1nncalagulz by any operator urable to take such

Vhenoan dniticl Deliveraoility Test sccomplished in accordance
won AL, Sun-porogranh 2odia to he uvaed

S b Do e Ths conneotad oo e Yran=onortaltior tacrlity
. 1
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during the period between February 1, and October 31, then the operator
shall netify the Commission in writing during the fourteen day condition-
ing pericd for said test,

In the event a wail is not tested in accordance with the test
schedule, the well Sh&ll be re-s8ualteduled for testing, and the Commission

shall be notified of guech fact in writing during the fourteen day condition—

ing period for said test.

(3) That the sixth sub-paragraph of Paragraph (B) of SuD—sec»ion ) S
of Section B of Order No. R-333-C & D ke and the same is hereby amended to -
read as follows; O _

Orifice meter charts shall he changed and sc arranged as .to reflect'
upon & single chaxrt {he flow data for the gas from each well for the full.
geven-day deliverability test period; except that no tests shall be voided'
if satisfactory explanation is made as to the necessity for using test
volumes through two chart periods. Corrections shall be made for pressure
‘base, measured flowing temperature, specific gravity, and supercomprsssi--
bility, provided however, that 1f the specific gravity of the gas fronm any
-well under t2st is not available, then and in that event an estimated S
_8pecific gravity may he assumed therefcr, based upon that of gas from near~
"hy wellp, the specific gravigy of which has been actually daterminad by
measurement. _

~

)

DONE at Santa Fg¢, New Mexico, on the day and yeaxr hereinabove

designated.
'STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION
. EDWIN L. MECHEM, Chairman
MURRAY E. MORGAN, Member |
A. L. PORTER, Jr., Member & Secretary

SEAL

b BN




TESTIMONY FOR CASE 2695 - REVISION OF ORDERS R-333-C, D & E

1. CcClarifies the Rule as to penalty for delinquent tests. One
day allowable for each day the tcst is late on a well.

2. Clarifies responsibility of scheduling tests.

3. Rather than 45 days & 15 days extension for test or retest
after workover or initial connection allow 60 days without an
extension of time.

4. The proposal now recognizes the fact that some wells must be
/ choked in order not to overrange the charts and/oir production
equipment. Dakota wells in particular.

5. Defines critical flow when well is restricted between W. H.
and meter, and outlines procedure to calculate tests when
critical flow exists.

6. Proposes that shut-in pressure on wells which cannoct have
both casing and tubing measured and pressures which appear
to be low due to liquids in the well bore be by one of 3
methods ocutlined.

1]
ST

7. Also proposes that the higher’pressure of the casing or tubing
Le used in the deliverability crlculation.

8. Use a pool deliverability pressure instead of 50% of individual
2 well 7 day Shut-in pressure. This pressure to be determined
by Oil Conservation Commission by using the average pool shut-in
pressure and average static wellhead preszure.

’ . 9. It is proposed that a limiting multiplier be used in order that
- -7 wells which report a very low shut-in pressure or cannot achieve
a 25% drawdown will not have an unrealistic deliverability number.

~10. Lowered % of test period flow rate as compared to preflow period
rate from 25% to 10%. '

[ 11. Incorporated the Initial Fotential memo into order. /% &£ - o

12. Deleted testing requirements in Barker Dome Dakota and Penn.

T
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF THE STATE OF NEW
MEXICO FOR THE PURPOSE OF
CONSIDERING:

CASES NO,; 882) Consolidated
Q41

-=y

Order No. R-333-C and D
(Supersedes R-333-B)

THE APPLICATION OF THE OIL
CONSERVATION COMMISSICGN UPON

ITS OWN MOTION FOR AN ORDER
REVISING, AMENDING OR DELETING
CERTAIN PORTIONS OF ORDER R-333-B
PERTAINING TO GAS WELI TESTING
PROCEDURE APPLICABLE TO GAS WELILS
COMPLETED IN SAN JUAN, RIO ARRIBA
AND MeKINLEY COUNTIES, NEW MEXICO,

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause having come on for hearing at 9 o'clock a. m. on August 17,
1955, at Santa Fe, New Mexico, before the Oil Conservation Commission of New
Mexico, hereinafter referred to as the "Comimission'. '

NOW,. on this 13th., day of October, 1955, the Commission, a quorum
being present, having considered the records and testimony adduced and being fully
advised in the premises,

FINDS:

(1} That due notice of the time and place of hearing and the purpcse
thereof having been given as required by law, the Commission has jurisdictian of this
case and the subject matter thereof.

C,} D+ E
(Z)f:at there is need for a number of additions to and revisions of
Order R-333-K heretofore entered by the Commission, said order outlining a gas
testihg procedure of gas wells completed in San Juan, McKinley and Rio Arriba Counties,
New Mexico.

(3) That the following rules and regulations should be adopted, and that
sa1d rules and regulations are in the interests of conservation,

IT IS THEREFORE ORDERED:

7 The* the following Special Rules and Regulations governing gas well testing
in the 83n Juan Basin (Counties of San Juan, Rio Airiba and McKinley, New Mexico,)
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c, e €
superseding the rules and regulations contained in Order No. R-333-8, be and the
same hereby are promulgated and adopied as oan exception to the general statewide
fuies aind regulailions oI this Suniiiiosivi veiatiiyg LU gas well L€sling procedures,

Rules (401 et seq.):

GAS WELL TESTING RULES AND PROCEDURES
FOR SAN JUAN BASIN AREA

SECTION A, TYPE OF GAS WELL TESTS REQUIRED:

FPLYN TRIYIMT A Y YTLYRT X
L TIC. AIN) 1 id% B3 L2208 W

NEWLY COMPLETED GAS WELLS,

AND SHUT

i
v

IN PRESSURE TESTS FOR

(A) Immediately upon completion of each gas well in San Juan Basin,
a shut-in pressure test of at least 7-days duration shall be made.

(B) Within 45 days after a well is connected to a gas transportation
facility the well shall be tested in accordance with Szction B, Sub-

AN section I, Parvagraph (A) of this order, and the results of the test
< reported to the Commlsmon. uperag)/ﬁay request an extension
- b of time in which to accomplish thi provided such request is
\0 - -/ll/f made in writing to the Commisgion'sNAztec Cffice before the expira-
e ‘»« - ilon of the 45 day period foliswing connéction of the wcll to a gas
/v /),“ \ <
\;\}( O substantial reason agifd approved by the Commisgion, or itg duly

authorized repr
than fifteen days.

entative. Said extension shall riot be for more

{C) Any tests accomplished for information purposes prior to pipeline
connection shall noi be recognized as an official test for the estab-
= lishment of allowables.

II. ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS:

transportation facility, ~Such request for ex{ension must be for i

//
. Annual deliverabilit- and shut in pressure tests of all producing gas wells are
/ “‘\{ required to be made durmg/tl{e period from Ml through ‘ober"S’T‘bf each year
- e Nl &
N All wells connected to a pipeline system between November 1 apd December 31

Ol any calendar ye/p’ shall be tested during phve ioilowing annual testing penod All
wells connected to pipeline system bet\ﬁeen January 1 and Apnl 1 of any calendar year. .
shall be tested durxng the testlng pg.«r1od of that calendar year -

L e
An Iy‘l/l Dehverab111ty"1‘est accomplished in accordance with Sectmn B, i?
test

§ section Paragraph (A) Subparagraph 1, may be us ‘ed as an annual test when
is taken on wells cof(nected to a transportation facﬂxty during the regu’lar annual testing
seagon from Ap¥il 1, to October 3l. o /
. (\",{'Q"'r, T (V ‘»61{ Ot X _/.;1-‘19;/£J:<" o O L,‘- .,‘ > U»{,.u 1
III. SCHEDULE OF TESTS / i (; £ f /o

(A) ANNUAL DELIVERABILITY TESTS
; ,3
On or before F-ebrtta-ry 15 of each year, the pipeline companies receiving
gas from wells to be tested shall, in cooperation with respective operators, submit a




£ . 1T
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testing schedule for the annual deliverability and shut-in pfessure tests for all wel's
connected to their respective /pipeline systems as of F—o&é&?«y 1 of the year for which
the schedule is applicable; such test schedules sha}l/be filed promptly with the /quﬁ-
mission for approval, &nd if approved the Comipission sh4ll fyrnish each ope’ra/t;or,

as identified by lists”of names and ddresses fufnished L4 the/respective pj eline
companies, w1tb/a copy of such g’chedule as 3gHproved by theg Commission,/or a part
thereof dertinent tc such apcrator 5 welis, pn or before Wls, of} each year; /ﬁ

5 e e e

- M

Such schedules all be filed with the Commission for each G£s Pool as designa-
ted by the New Mexico Oil Conservation Commission listing under/the heading of each
pool the operator, Jease, well number and location of each well, ' Should the pipeline
company elect to/file schedules by areas then the above listed mformanbn shall be
listed under the’heading «f each area in the order listed above .

!‘ : \ 1;.;4_,\ o

All wells connected to a pipeline system during. the period of ] Fuary 1 to ey
October 31/ both inclusive, of any year shall be scheduled for testing durmg the test- -
ing period/for that particular year Then and in that event the pipeline in cpoperatmn /
with the dperator shall notify the Commission in writing at least (10) ten da,ys before '
the Cerp/z, ncement of the n.ux;uxuomng peuod Ior any tests. ’

Provided however, t)‘lat when an Initial Dehverablnty Tegt accomplished in |
accordance with Section I;f Subsection'l, Pa/i'agraph {A); Subparagraph'l is to be used
as an annual ‘est for weiis cornected to a gas transportatmn facility during the pexipd
between April 1 and Oq/ober 31, then the operator shall notity the Comm1ssxon in lﬁxting
at any time durlng thf fourteen day cond;;lomng period. : ¥, - ,,‘ i/

/
;

i
i

es for substantial r/éasox.s are necessary in the annual test gchedule,
tified (10) ten days befo }'e tests are schedu E to commence.

In event cha

the Commissipn

-J(/r tl/‘)\ € ,‘ oA T [/}—/\4'/"!{ oA

=7 AN Y, e - ; f ( L YZ
i t{ e e (s 2 x.»((c/nu ¢ o "“‘tm‘h -
HATY R Sl ,(_‘/t“/ vf{wv('fw,\ 0 /{a, G

An operator may retest the dehverab1hty of a well at any time for sub-
stantial reason by the notification’ to the Commission (10)-ten days before the retest
is scheduled to commence:” “Such notification shall'consist of scheduling the wall aa
requirea 10T tne apnual deliverability test-ih subsection III, Paragraph A, above. Such

retest shazll)/be&«u ject tp the a roval of hec’Com*rnssmn, and condtcted in conformance
2 L0 C [P
: of this order. The Commission may require

the retesting of any well at its discretion by the notification of the operator to schedule
ch retest. e

-

The requirements- for- Initial and Annual Dehvera‘mhty Tests and the e
notification and scheduling of such tests which apply to newly completed wells shill

also apply to reworked or recompleted wells,

IV. WHO MAY WITNESS TESTS:

Any initial or annual deliverability and shut-in pressure test may be witnessged
by any or all of the following: an agent of the Commission, an offset operator, a
w representative of the pipeline company taking gas from an offset operator, or a repre-
sentative of a pipeline company taking gas from the well under test.




7z,

-4 -
Order No. R-333-C and D

Dehverabxth tests required hereinabove in Subsection I and II of this section
shall determu(e the calculated deliverability of each gas well, which/shall be reported
to the Com 1ssxém by,converting act’u. 1 dehverabxhty against existing line pressureg
to the ca12zateé del}('erabﬂlty at A pr. *ssyre equal to flf perdent of-the ghut- ik
pressure f eath w/ell in the manner herq‘mafter Such calculated
u,l.verabuuy so deiermined, apa here r:ter so referred to, snau not'be consld@’red
as the gctual; del;ﬂzerabﬂlty of/any well into a//gas trangportatxon 7ac11;|ty, bu sha;,l‘l be

ugad ‘*4' the ‘Cv:::::‘w,w.. as gh indcxz to N“‘;rmmc the w 311" auuzuby to pr uutu-c
assumed statlc wellhead w king presai rég; ag ggmpé___ed tn ct}-e}- wealls 13“;&-, —eao}_ under

like ‘conditions. iy

SECTION B, PROCEDURE FOR TESTS:

The several known gas producing formations of the San Juan B;I,Bip repre-
sent a variety of testing situations, and each is treated separately. ‘

I. MESAVERDE FORMATION:

(A} INITIAL DELIVERABILITY AND SHUT-IN PRESSURE TEST,

-

X S C <ot
1. Within (%) £g_t\'£‘y—"-f-ﬁ'€re days after a2 newly completed well
is connected to a gas transportation facility the operator

8 liv 1

hall accomplish a deliverabi 1ty ?',, d phut in Rreissuge faolsn >

test in conformance with £ et - . : .
graph—+{8¥ of this ordercct /(*/’f R I DS ot dh

ates ,,é UAIDIITR UL I I
2. In the event'that\testing a newly completed well in accord-
ance with paragraph 1 above, ie=impreaeticel; the operator
may accomplish a deliverability and shut-in pressure test
in the following manner:

a. A seven or eight day production chart may be
used as a basis for determining the wells deliver-
ability prov1dﬁ the chart so used is przceded by
at least (14) fourteen days continuous production.
The well shall produce unrestricied through either
the casing or tubing, but not both, into a pipeline
during these periods.

b. A shut-in pressuye of at least seven days duration
shall be taken. This shall be the shut-in test
required in Section A, subsection I, Paragraph (A).

c. The average daily static meter pressure shall be -
determined in accordance with Section B, sub-
section I, Paragraph (B). This pressure shall be
used as P, in calculating Py, for the Deliverability
Czlculation.
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d. The daily « "erage rate of flow shall be deter-
mined in accordance with Section B, Subsection
I, Paragraph (B), of this order.

The static wellhead working pressure (P,,) shall be
A
determined in accordance with Section B, sub-

section T, paragzaph {B}, of this order.

\.

N

f. The deliverability oY well - shall be determined

o

by using the data detexmined in paragraphs a
through i, above, in th,e’deliverability formula in
accordance with Section By subsection I, paragraph
(B), of this order,

! g. The data and calculations for the abqve paragraphs
' a through f-shall be reported to the Cdmmission "
upon the blue colored Form C-122-A and™filed in i
triplicdte with the Commission within the for ~:five/
day period after connection of the well. Form G-122=A
- shall be signed by the operator or an agent designated
by the operator.

(B) THE ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS,

These tests shall be taken by unrestrictedly producing the well into the
pipeline through either the casing or tubing, but not both. The daily flowing rate shall
.~ be determined from an average of seven (7) consecutive producing days, following a
’ minimum conditioning period of fourteen {(14) consecutive days production. The first
.- ,eeven {7) days o said condjtioni ng period shall have not more than one {1} interruption,
g //{ which interruption shall be no longer than 36 hovrs continuous duration. The righth
to fourteenth days, inclusive, of said conditioning period shall have no interruptions
whatsoever. All such production during the fourteen (14) day conditioning period plus
the seven (7) day deliverability test period shall be a statir wellhead working pressures
not in excess of seventy-five (75) per cent of the previous annual seven (7) day shut-in
nraecurs of UGUTh well 1 sucn previous annual shut-in pressure information is available;
otherwise, the seven (7) day initial deliverability shut-in pressure of such well siaii be
used.

In the event that existing line pressure does not permit a drawdown as

' specified above, with the well producing unrestrictedly into the pipeline, the operator
shall request an exception to this requirement on the Form C-122-A. The request shall
~state the reasons for the nef:c.ss‘ity for the exception.

The static wellhead working pressure (Py,) of any well under test shall be
the calculated seven (7) day average static tubing pressure if the well is flowing through
the casing; or the calculated seven (7) day average static casing pressure if the well is
flowing through the tubing. The static wellhead working pressure (P,,) shall be calcu-
¢~ lated by applying the tables and prccedures as set out in New Mexicou Oil Conservation
/ Commission manua} entitled ""Method of Calculating Pressure Loss Due to Friction in
Gas Well Fiow Strings'’. This manual is more specifically known as release 4-G-9-FLT-
NW, a copy of which is attached hereto and made a part hereof.
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To obtain the shut-in pressure of a well under test the well shall be shut-
in immediately after the seven {7) day deliverability test for the full period of seven
(7} consecutive days. Such shut-in pressure shail be measured within the next
succeeding twenty -four (24) hours following the seven (7) day srhut-in nericd ufcr;;,a»w

A -4 ep-4

W P

well {ilowed during the cond1t10n1ng and seven (7) day flow per1od.

All wellhead pressures as well as the flowing meter pressure tests which

.+ are to be taken during the seven (7) day deliverapility test period, as required herein
7:(’ |/ simerwe-, shall be taken with a dead-weight gaug < readings-taken shall
f< be-receorded on the flow chart.in-psia:--The tinre and point-on-chart flowing pressure
i‘\_/ curuve-at-which these readings are taken-shall.be indicated with an.arrow.

, Orifice meter charts shall be changed, and so arranged as to reflect upon a
3 (/ single chart the flow data for the gas from each well for the full seven day delivera-

' (Ve bility test period.. Corrections bhall be made for prescure base, meéasured flowirg

/ (.:-" v temperature, specific gravity and supgrcompressxbxlxtyWré”;;anmbﬂﬂy), provided
‘ 3 howevér, that if the" snag:_;ﬁcgrfﬁy of gas from any well under test is not available,

k) /1 eﬁ and in that event an estimated specific gravity may be assumed therefor, base

pon that of gas from nearby wells, the specific gravity of which has been actually
Ydetermumd by measurement.

The seven {7) day average flowing meter pressure shall be calcuiated by
_.~ . taking the average of all consecutive 2-hour flowing meter pressure readings as
C‘};J)\/ recorded on the seven (7) day flow period chart (test chart #3). The pressurec so

calculated shail be used in calculating the wellhead working pressure, determining
supercompressibility factors and calculating flow vo_.umes.

The seven (7) day flow period volume shall be calculated from the integrated
v readings as determined from the flow perind orifice meter chart, {Chart #3). The
[ 7 volume so calculated shall be divided by the number of testing days on the chart

o )
FA to Aetaswemins Lo D0 llagS daily {luw perioa rate ot tiow. The flow chart zhall have

J A legibly recorded a minimum of seven (7} days and a maximum of eight (8) flowing days
to be acceptable for test purposes. The volume used in this calculation shall be.
corrected to New Mexico Oil Conservation Commission standard conditions.

The average flowing meter pressure for the seven (7) day or eight (8) day
© . flow period a2nd the corrected integrated volume shall be determined by the purchasing
H‘:. A company that integrates the flow charts and furnished to the operator or testing agency
\j ' when such operator or testing agency requests such information.

The daily average integrated flow period rate of flow shall be corrected
for meter error by the multiplication by a correction factor determined by dividing

2]
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\ ' Og quare root of the chart flowing meter pressure psia into the square root of the
- . d-weight fiowing meter pressure psia,

The daily volume of flow as determined from the flow period chart (Test
. Chart #3) integrator readings shall be calculated by applying the Basic Orifice meter
( formula.
]
i

-

I |
» o : Vi, o .
:(b Where
4 ¢
‘" Q - Metered volume of flow MCFD @ 15. 025, GOOF. and

. 60 specific gravity.

Q
[N ]

The 24 hour basic orifice meter flow factor as taken B;f{’%fuww'{
from New Mexico Oil Conservation Commission redewsc

'w and corrected for flowing temperature,

gravity and supercompressibility.

hw - Daily average differential meter pressure from flow
period chart.

Pf : Daily average flowing meter pressure from flow period
chart.

e The basic orifice meter flow factors, flowing temperature factor and <
| specific gravity factor shall be determined from New Mexico Oil Conservation Com- .
misgion releaseNa. 4G 12 -BRE-Slate, _The four tables-in.said release are-based
6/" on ''gas measurement committee report No, 2" (Revzsed I948Tof the American Gas
C Associatien;, -New York 17, New York. -A copy of said New Mexico Oil Conservatmn
Ccmm1ss1én release is attached hereto and made a part hereof.

SN

The daily flow pericd average corrected flowing meter pressure. psig.
shall be used to determine the supercompressibility factor. Correction-shall-be
made for supercompresmbihty (deviation from Boyle's law) for ﬂowmg ‘meter pressures

from C. N 'C ‘A ins-TS- 402 and TS 461 pubhshed by John.Pw'S‘Qmer Co'npany,
i Dallas, .. -1 Thesg tables ‘have beén reproduced by specxﬁc permission¥from
John P. Sqmex{- Cq:npa:l [a copy of wh1ch is at’tache;i helc'eto and made a part hereoi.
B o LS Ao gy S
When supercompresmbxhty {superexpansibility) correction is made for a
gas containing either nitrogen or carbon dioxide in excess of 2 per cent, the guper-
compressibility factors of such gas shall be determined by the use of Table V of the
 above mentioned TS-402 for pressure 100-500 psig or Table II, TS-461 for pressures
in excess of 500 psig.
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[T

The use of tables for calculating rates of flow from integrator readings, . !
which do not specifically conform to New Mexico Oil Conservation Commission . -~
release '"4-G-12-BPT-State', may be approved for determining the daily flow period
*nfes of/ﬂpw upon a showing that such tables are appropriate and necessary.

(At kS ) . : o R4
o eliverability pressure, as used herein for Mesaverde production, is a ! g
defined pressure appiied tc cach well and used in the process of comparing the abilities
.. + of welis in thiz formation to produce at static wellhead working pressures equal to

f\;‘,:’-'_f W%ient, of the seven {7) day suut-in preasure of the respective individual
Powe lsr'm 3}

The deliverability of gas at the ""deliverability pressure' of any well under
test shall be calculated from the test daia derived from the tests heremabove requived
by use of the following deliverability formula:

n
e N
z .)
D:- Q P"c - P dj
T
\ /
aend ’?‘-’:{:ﬁé'.&i‘ J“ '.‘ [ .:‘
. WHERE:
D - Deliverability at the deliverability pressure, (Pg4)
MCF/da, (at Standard Condition of 15, 025 psia
and 60 ©F).
Q = Daily flow rate in MCF/da, at wellhead pressure
(Py)
P z 7-day shut-in ;..a.:.:%.f.aa:—tubaag)—-wellhead pressu e,
¢ psla_ f-f."l T A% ‘LI /_/:/\/ [P S WA LY Lx—(. /Z:' /KLQI?L( r“\B)

/ M}*u (/rLQ ~—N -b/ '171./\1. ’. . "V[‘/("(S)
Py - Deliverability pressure;ﬁé—l»é—M‘mﬁ*
Z-day shuteinpreseure,Porpwir. o 0&7[-\»6;/ ot e

P, = Average static wellhead working pressure, as
determined from 7-day flow period, psia and.
calculated from New Mexico Oil Conservation
Cofrimission Pressure Loss Due to Friction Tables.
{Casing pressure-if-flowing through the tubing,-or -

~-tubing. pressure if flowing-through-tive casingy).

n - Average pool slope of back pressure curve {. 75) for
Mesaverde wells).
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Any test hereinabove provided for will be considerqd unacceptable A

if the ave?gg/ﬂow e for the fmal 7day dé jliverability test is pm TR
excess any consedutive 7-day% average of the pre;edmg two we€ks. | /"A

delive: ab111ty t‘ESt" t me'et !;hxs requirement shall be retested. For T <
R R A WY Lo A % }odow oM
The annual dP]'IVP?‘:lh'I]Sf\r anrl ﬂ!\ut-ln nressurn toaata as raquired uc‘:l’cux—

abovque rted upaxrCdmmission FormF-IZZ-A and filed in triplicate, with
the C mis xthlnﬂe month next aftet cordpletion ‘of slmh teats & Qrm%fx}“
shall be 51gned ﬁyuthe operatorlor d.gent deslgnated as the operato; LT f" CTR

‘/'-,L; /\Lcié . N : R T 17 ‘St & SR LTy ‘ (( ]

S

All charts relanve to annual dehverabxhty tests shall be 1dent1f(1ed by the
words ""Test Chart No. 1" {2, 3. 4, etc.), and any or all charts or photostats thereof
shall be made available to the Commaission upou its request.

II. PICTURED CLIFFS FORMATION:

(A) INITIAL DELIVEAABILITY AND SHUT-IN PRESSURE TEST:

Same as prescribed ior Mesaverde formation; see Section B, subsection
I, Paragraph (A).

(B) ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS:

In ail reppects the deliverability and shut-in pressure tests of wells in
the Pictured Cliffs formation shall be made in conformity with the procedures set
sut in Section B, Subsection I, paragraph (B) of the Mesaverde formation procedures,
except that in the back preswure formula, the exponent ''n'" shall have the value of
point eighty-five (. 85).

III. FRUITLAND FORMATION:

(A) All initial and annual deliverability and shut-in pressure tests of gas wells
producing from the Fruitland formation shall be identical in all respects to those
requirements and procedures hereinabove set out and required for the Pictured Cliffs
formation in Section B, Subsection II, paragrapns (A) and (B).

WV THE DAKOTA FORMATION:

provided hereinaboeve for the Mesaverde formation, except as follows:

‘\Q BARKER DOME - DAKOTA: (Storage Area)

—~—

- wos i~ Jp—

NWITIAL OFPEN FLOW POTENTIAL TEST:

[

An average '"pool slope!;" b'a’i‘é'é:'a‘ﬁ[;;n bottom-hole conditions, shall

All tests of Dakota wells shall be in conformity with requirements and procedures |
be established by the Commission aftex consideration of data to be provided by the l
I
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operators; these data shall be based upon tests taken in conformity with the
sooverdional hael nroaesure method. indicated in Commission Rule 401. This
"slopt}}:all be apphed to each well in the Barker -Dome Dakota Axrea, as if
such slope were the actual performance back pressure slope of each such well,
in the following manner: -

\ B
This_back pressure slope so estahlished shall be plotted through a
point predeterr&g 2d by one stabilized flow rate at a static wellbead working pressure
not in excess of o"cn‘c‘, f'vc {75} pex cent c¢f the ==ven {7} day shut-in preasure ef
such well, ™

AN

\ .
The flowing rates (Q) shall be corrected for pressure base, measured
flowing temperature, Speci{ic gravity and supercompressibility, by the use of
methods of calculation and takles hereinahove referred to and approved in Section B,
Subsection I, paragraph (B), d‘f\"‘he Mesaverde procedures.

N

A seven (7) day shut-in ptessure test shall be made for each well in the
Barker Dome-Dakota Area, provxded hqwever, that where the shut-in period exceeds
seven days such fact shall bé reportea to the Commission.

. \\

The values: of the seven (7) day shut> -in pressure (P\ y and the workifig

wellhead pressure’ lP ,) shall be corrected to bottom hole conditions.
N

A gchedule of tests shall be prepared by the transporter and approved by
the Commission, and reports of such tests shall be qlgnea\by the aoperator or his
des1gnated agent and duly filed with the C..amission, on Fcr\m\c 122, the regular dtate~-
wide form. ‘ ~

2. ANNUAL OPEN FLOW POTENTIAL TEST: BN

,

WHERE:
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P, - New bottom hole shut-in (psia.}

‘4\ ) .t

Py - Qld bottom hole shut-in (psia.)

Lo \'\ . '
n = Slope of back pressure curve.
. > / R
/~.) i\*?"a// ¥ A< ﬁ/
. Tests of all wells in th éarker Dome'- Xota storage area shall be “1

made durtug “the period of April~“l through Q¢ 1 of- -each year and reports made l

to the"Commission within the next succeeding month after tesTmmade

V. IENNSYLVANIAN FORMA TiON:

All tests wells producing from the Pennsylvanian formatisan of the E‘&n..}ua:ﬁ“w
Basin Area sh \be as follows: //...«/‘
..&‘J/
(A) INITIAL OPEN«FLOW POTENTIAL TEST: ,,,/”"
T~ /

\\‘\ /,»/
Immediately after completion.of eaetrnew well an absolute open flow shall
be determined by the conventional bacg,prfe(hsxu\"e meathod indicated by Rule 401 of the
Commission’s Ruies and Regui}iﬁm{ haa

~

Seven day shit-in pressures will be used in all ?as\gs, and, if for any
reason the sh h period exceeds seven days, then, the actual\s‘hu:\—in time shall be
. : ~
re. reporte ~—

(B). ANNUAL OPEN FLOW POTENTIAL TEST:

T?iis\test shall be made of all wells producing from the Pennsylvanjan .
formation of the San Juan Basin Area, and such tests shall conform in all regpeffé
with the procedure set out next above under initial open flow potential te BT in the
alternative, by obtainihg\a seven day shut-in pressure of each we d converting

the _same to bottom hole pi“essure (Pf) The square of tth hole pressure
A lenms A

s By 3 iy _ S B A R U A -

‘L’f ) Wl].l. UC bUlllPuLcu a.xxu cl.lJp&J{u !»U LEL T ULLSLLL(A& IR S A OB UL - CUMLI YO araaa LAk “uJ.u.u L etey
absolute open flow will be obtalne&,\\ /

~

i If shut-in pressure time is i

xcess of seven (7) days, then the actual’
shut-in time shall be reported.

\.

L

There is no o/b:iec/tion to the use of an adjustéa’\algsolute open flow calculated

from the equation 8et out hereinabove under Dakota form\aftio\n, Sectio» B, Sub-
section IV agraph (A) - subparagraph 2. S~

T e .
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4 " .( l’( \ . B ‘l /

L R

¢ b (‘M
N /
All test / reunder éhalllbe m%le d\rmg e p rlod ron’!: Ayﬂi"l/

through October of eakch ygar, and reportedito th¢ Commisdion npon r¥juiax
Form C-122 during the men/Vh succéedj{g the xrront)/ln wh%ch/he te t; are made

SECTION C. INFORMATION TEST FOR ALL FORM.ATIONS.

I. TYPE OF TEST:

(A) A pitot potentjal test rnay be»t'aken on nevhy completed wells before their {
connection to gas transportatiefi fac:hty Thig’test ehall ngi-be a required official /) TR
test but naa¥y Le ia tor)n*formatxon purpos e{at the optlon of the opcrator. When ' (
taken,,/ﬁ:: test /],b€ made and reported as prescrlbed in paragraph (B) following.

(B) PITOT POTENTIAL TEST:

( (l’- 0&/“

The pitot potential test shall be made after a rmmmu_rn ghut-in time of - (/\
seven (7) days, The shut-in pressure shall be measured by t‘}a use of a dza.d-welght
gauge. The rate-of flow shall.be determined by a pitot tube/fneasurement after
unrestricted, flowing of gas ;c: the air for'a period of thr ep”(3) hours; the flow nipple
shall be at-Teast eight (8) dlametera long. The pitot tup€ shall be constructed of one-
eight (1/85 inch pipe (nomlnal diameter). Standard tables (Reids) will be provided by
the Commission on request. -

Anv well pleted with two -inch nominal s1ze tubing L. 995- Ihs;de
diameter) or larger sHall be t ted through the tubing:~ Any \y Lcompleted with

tubing smalter thar;ych nominal shall b/;esfed through ‘the casfﬁ’é

{C) REPORTING og,a"EST

Wl;;en the p1§o(potent1a1 v.est)ls taken” the r¢sults shall be calculated 8-
prescribed in the Co;hmlssmn s Mayual of Tables a,nd Procedure a;td report,ed to the
bomm)ésxon on Foém,C 122-B. 7 .- ; ;i v

-~ L - ,-")“

IT IS FURTHER ORDEf(ED-

PRI

(1) Th‘?!éf%m C- 122 Fnt1t1ed "Gas Well Test Dqta Sheet, Sqn Jua}a' ,/
Basin!" 2 copy u;n-vn cf is8 attacneaf hereyd and made a- part hereoi De a?u e sam

pen fq m sdeect to minor mod1f1catzohs as /experwncé mp
h Se used o y for t‘le are& heretofore 1ﬁd1catedy g,

} /

Q.) at thlS qrder sl}a‘l .modify Rule 1121 of the P\\hles and R ulatxo/{

cf the Copimisgion only to the exteni of re)zrm reports upon Form €-122, a coéy J
of wh1ch is att ched hereto ar;é madta pa}rt hereof. Such Form C-122 is herqby o
approved in open form sub_]eét to mihor Jhanges and 4dditions as e perzence ;nay
indicate nece sa,ry v
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li) A1l forms Leieiviore mentigned, are herebv adeptgdéfe: the use /{'- A 1{
1t — e 7&,((,_ [Py

in the San J}xan Basin Area.r .~ © j@ &2 /[ 9} e /.?/(,L/ (](: P O 2 N N
CAe? _/C// R N N I t""l"le
(4) All testing agencies whether 1nd1vr8uals, companies, pipeline o{“ ~l
cempanies or operators shall maintain &a. of all tests accomplished by themx/‘C 2 Q( )éjg(, Llw

This log.shall show the-operator;—iezse; well.nmrber; -eection tmit“r.M" Al
\.uwnbn&p, ramge andpool as defined by New Mexico Oil ¢ Gonservation Commxssmn,

for each‘_y.zell tested. The log shall further .show the date the fiow period pressures

(psia. )'and shut-in pressures areé mgashred and the vélu;es thereof. A copVv of this

log stall te made available to.the " Commission or a CommrSsmn reprdseniative at any
time du¥ing any testing. srﬁ"son. A copy of this 1og shall be filed with supervisor of
District-Ill, Box 657, Aziec; New Mexico, by the 10th of December following each
testing seison. A log form setting. out the' date! xequ-zréa shall he furmshed by the New
Mex1go 0il Cons ervation Comm1ss1on to all testers, a copy of this form is.attached "
herefo and made a part hereof.

&\T 1S FURTHER ORDERED:

o
<

That other formatf“sm—the San Juan Basin Area which may in the future be
found{(y‘b'e productxve will be prov1cf?“" ith-testing grograms on the basis of forma-
tion chargacteristics.

g

DONE at Santa Fe, New Mexico, on the day and year hereinabove designated.

STATE Of NEW MEXICO
OIL CONSERVATION COMMISSION

QHN F. SIMMS, Thairmmn

SEAL

da/
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Insert (1)

Instantaneous pressures shall be mwasured by deadweight gauge
during the seven day flow period at the casing head, tubing hexrd,
and orifice meter and recorded along with the instantanecus meter

chars atntin pressurs reading.

-~ -

——— .

- d A -
whein 4t 1u neces

te reatrict the flow c¢f gas between the
wellhead and orifice meter ths ratio of the down-trc;n pressure to
the upstream prassure shall be determined. When this ratio is 0.57,
or less, coriticali fiow conditicns shall ke considared ¢o axist
accross the restriction. When this condition exists the flowing
separator and/or dehydrator pressure is to be measuczed and recorded
on Porm C-122~A immediatoly above line {(a) and idintified as "flowing
sepsrator prassure psiz.” When critical flow conditions
exist, the instantaneous flowing pressures required hereinabowve
shall be meagured during the last forty-eight (48) hours of the
seven (7) day flow period. »

When critical flow exists between the wellhead and orifice
meter, the measured wellhesd rilOWAng pressure ©r TAE 3tTIring tarun
which the wall floved during test shall be used as Py when calcu-
lating the static wellhead working pressure (P ) using the method

established below.
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(5)

of seventy-five (75) per cent of the previous annual seven (7) day shut-in

pressure of such well if such previcus annual shut-in pressure information

Lt e e
R T e 2

is available; otherwise, the seven (7) d&y initial deliveradbility shut-in
proessure of such well shall be used.
In the event that existing line pressure does not permit a drawdown as

spacified above, withi lhe well producing unrestrictedly into the pipeline,

“ the operator shall reguest an cxception to this requirement on the Form
g C-122-A. The requeet shall state the reesons for the necessity for the
‘ excepe¢ion.
Instaataneous pressures shall be measured by deadweight gauge during
tbe sevon-day flow period at the casing head, tubing bhead, and orifice mster

Lo e

Inter-Office Tr m
and recorded along with the instantanecus meter chart static pressure reading. | 1_0574‘“ 2'271—

ijtal Slip
When s resiriction, or a series of restrictions, to the flow of gas Al ST

. FRoN 5,2 ST

} For Approval

For Signature ,
Note and Advise

No'e and Ratum

For Your Files

For Your Handling

For Your Reply

exist. To prove vhether or not criticel flow conditions exists, intermediate Remarks:

occurs between the wellbesd and the orifice meter of sufficient magnitude to
cause the ratio of the orifice meter pressure to the flowing string wellhead

prossure to be 0.57 or less, it is possible for critice&l flow conditions to

e e e e e
N S e e

pressures are to be measured between the wellhsad snd the orifice meter (1.e. LT

at the heater, or production unit, or separator, or dehydrator, or at each)

" FORM 15 (REV. €£2)

to determine if at ANY restriction of flow the rate of the downstress pressure L
to the upstream pressure at this pbint is 0.57 or lesg. Critical flow does
exist If this ratio of pressures is 0.57 or less.
W¥hen oritical filov conditions exiet, {he fiowing pressurses, as required
hereinabove, shall be mee.wed during the last forty-sight (48) hours of the
seven (7) day flow periocd. Pressure messurements are to be mede st a sufficient

puber of intermediate points to determine if critical flow does or does not
exist and these pressures shall be entered on Form C-122.4, immadiately ebove
iine {a) and 1dentified as "Flowing Separator Pressure peia.” '
When critical flow conditions exist, the sctual measured wellheed flowing
- string pressure (either line a or b) shall be used as Pt (line 1) when calculating
the stetic wellhead working pressure (By).

When critical flow conditions do not exist, the average wellheod flowing |
pressure (P¢) shall be dstermined by adding the meter errcr and friction loss

to the seven day aversge meter pressure (liae g).



75

R el S

(6)

The static wellhead vorking pressure (Py) of any well under test shall
be the calculated seven (7) day aversge static tubing pressure if the well
vas flowing through the cesing; or the calculsted seven (7) day average
static casing pressure if the well was flowing through the tubing. The
etatic wellhead working pressure (Py) shall be calculated by wrplying the
tahles and procedures as set cut in the New Hexico Oil Comservation Commission
manual entitled "Method of Calculating Pressure Loss Due to Friction in Gas
Well Flowing Strings for San Jusn Basin."

To obtain the shut-in nressure of a wall undex $osi, &hs well Shall O
shut-in immediately after the seven (7) day deliverability test for a full
period of seven (7) consecutive days. BSuch shut-in pressure shall be messured
within the pext succseding twonty-four (%) nours following the seven (7) 4y
shut~-in period aforesaid. The ceven day shutein preszsure shall be msasured
on both tubing and casing when available. The higher of such pressuree shall
be used as Po in the deliveradbility calculation, provided communication between
the c¢asing and tubing is known o exist. VWhsn any such siut~in pressure has
teen determined by the Commission to ve sbnormally low, the shut-in pressure
to be used shall be dstermined by one of the following methods:

1. A Comission designated value.

2. An average shut-in pressure of all offset wells completed

. in the same zone.

3. A calculated surface pressurc based on a measured bottom

hole prescure. Such calculation shall be made in accordance
wvith New Mexico 0il Conservation Back Pressure Msanual.

All wellhead pressures as well as the flowing meter pressure tests vhich
we VW vo axen during the seven (7) day deliversbility test period, &s required

hereinabove, shall he taken with a deadweight gamuge. The deadweight resding,

the dats and time according to the chart shall be recorded and maintained in
the compeny's records with the test information.

Orifice meter charts shall be changed and so arranged as tc reflect upon”
a single chart the flow data for the gas from esch well for the full seven day
deliverability test period; axcept that no tests shall be voidsd if satisfectory
explanation is made as to the necessity for using test volumes through two chart

periods., Corrections shall he made for prasours base, moasured flowing temperature,




(6) Continued:

specific gravity, and supercompressibility provided however, that if the
specific gravity of the gas from any well under tsest is not available,

an estimated specific gravity may be assumed therefore, based upon that of
gas from agar-by wells, the specific graviiy of which

r%

g e e A
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INommenclature

L

Tables

II.
Procedure

1.

4 G-9
FLT-NW
USE OF THE TABLES

M2cfd @ 15.025 and 60° F. (Measured Flow)

Shut-in wellhead pressure, psia. (7 day)

Static wellhead wc'arking pressure, psia.

- ™llwiug wellhead working pressure, psia (7 day average
meter pressure plus measured friction loss between
meter and wellhead.

Factor dependent upon size of flow string, pressurc base,’
ternperature and compressibility factor.
See Tablr T nf F_ values,

Factor dependent upon GL. temperature and compressibility
factor. See Table II of (1-e~5) values. {

Specific gravity of gas. (Air - 1.00)

"

= Length of flowing column, ft.

Values of F_ for various sizes of flow strings.

Values of (1 -e —S) for various values of GL.

From Table I, obtain the value of F_ ccrresponding fo the internal
diameter of the pipe.

4 ' -
From Table II, obtain the value of {l-e s) corresponding to the
value of GL.

From the test data, obtain the rate of flow (Q) and the corresponding
Working Pressure. (PF)

Multiply F. (Table I value) times Q.
Square the term F.Q.

Multiply (F Q)% by (1-e"5). Table II value.

2
. Add the value of (FCQ) (1-e~5) to PZt to obtain Pzw.

“ T 7 -
Exiract sguare root of P “ to obtain P .
W W

.
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4G -9
FLT-NW

EXAMPLE FOR CALCULATING STATIC WELLHEAD WORKING PRESSURE
(Pw) FOR GAS WELLS IN SAN JUAN BASIN NORTHWEST NEW MEXICO,

Test Data from Form C-122-A (Revised 8-1-54) necessary for Pw calculation.

1. 1.995" =

2. L 5000' =

3. G = .861 =

4, Py = 565

i

5. Q = 2.500 a

Begin calculation as follows:

Size of Flow String I.D. (if not known I.D. may

be determined from Table I by referring to O.D.

and 4 /ft. columns.)

Length of Flow Str{n‘g\“(lf lower sections of tubing

is perforated, the top of perforations shall determine -
L. Where flow is through the casing and casing is
set above producing formation the casing shoe shail
deterraine L. For casing flow where casing ‘s set
through producing formation and slotted or perforated

14

the top of the perforations shal

fout
{2

istermine 1,.)
Specific gravity of flowing gas. (Air = 1.0)

7 day eiverage wellhead flowing pressure. (Column
j Form C-122.-4)

7 day average volume of flow MZCFD. (Volume

shown under flow rate calculation‘ in millions cu,

ft. per day.)

6., Determine Table I value (Fc) for 1,995 I.D. Tubing. This is 9.402,

7. Multiply G x L. GL

bottom nf C-122-A.

/

= 3405. Show this value in GL column at

8. Determine Table II value (l<e”°) for GI, of 3405. This is . 219, Show"

this value in (1-e~5) column at bottom of C-122-A.

-2 -




9. Multiply Table I value of 9.402 (Fc) by Q (2.500) and square

the product. (9.402 x 2.500)% « 552.5, :. -*. Show this

value in (FcQ)Z column at bottom of C-122-A,
10, Multiply 552, 5 by Table Il value of . 219 (1-e~2), 552.5 x, 219

= 120.9 (thousands). Show this value in RZ column at bottom of

C-122-A.,
11, Square 565 (P, item 4 above, column j on C-122-A). (565)2 =
319. 2 (thousands). Show 319,2 in Ptz column C-122-4A,
12, Add 319.2 (Ptz) to 120.9 (RZ) and extract the square root of the
sum, 319.2 -4 120.9 = 440.1 (thousands),
1Vr“;‘x—0_7 = 663,4 P (Calculated static wellhead working pressure),
Show 663, 4 in P, column C-122-A. Note that 140.1 is in thousands

and therefore is an even number for square root extraction,

13. This is the Pw value to be used in the deliverability calculation on

Form C-122-A,

[

3
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F, (for Annulus)

TABLE 1

Values of Fc for Various Tubing Sizes -

(Use only for internal diameters less than 4, 277 in.)

Note: F o= / 0,10797) [° Py (ry {(z) .-
’ c \dz.6TZ/ \14’.65/
Values shown based on Pb 2 15, 025
T - 573
Z " 0.90
0.D. 1.D.
In. 4/Tt, In.
1.315 1.80 1,049
1.660 . 2,40 1.380
1.990 2.75 1.610
2.375 4,70 1.995
2.875 6. 50 2,441
3.500 9.30 2.992
4,000 11.00 3.476
4,500 12.70 3.958
4,750 16, 25 4,082
4.750 18,00 4.000
5,000 18, 00 4.276
5. 000 21.00 4,154
. {- 0.10797 Py
T812 \14. 65
dl "I( d 2) (dl = dz)
dy = I.D. of casing - in,
d, = O.D. of tubing - in,

- 78

(T) (2)




TABLE 1

? {Tontinued)
: Values of Fc for Various Casing Sizes
(Use only for Internal Diameters greater than 4,277 in.)
Note: F_ = A 10337\ /Pb \ (T) (2)
\Q? 582 // \\4 65
Values shown based on Pb - 15,025
T = 573
Z = 0.90
0.D, 1.D,
In. #/Ft. In. F
5.000 13,00 © 4,494 1.129
5.000 15,00 4.408 1.187
5.500 14,00 5.012 0.8518
5.500 15.00 4.976 0.8678
5,500 17.00 "~ 4,892 0.9068
5.500 20,00 4.778 0.9633
7e 5,500 23.00 4.5670 1.022
a 5,500 : 25,00 4,580 1.075
6.000 : 15,00 5.524 0.6627
6.000 17,00 5.450 0.6861
6,000 20,00 5.352 0.7190
6,000 23,00 5, 240 0.7594
6.000 26.00 5.140 0.7982
6,625 20.00 6.049 0.5241
6,65 22,00 5.989 0.5378
6,625 24,00 5.921 0.5539
6.625 26,00 5. 855 0.5702
6.625 28.00 5.791 . 0.5866
6.625 31.80 5.675 ' 0.6181
6.625 34,00 5. 595 0.6412
7.000 20.00 ‘ 6.456 0.4430
7.000 22.00 6.398 , 0.4534
7.0600 24,00 6.336 : 0. 4651
7.000 26,00 6.276 0.4766
7.000 28.19 6.214 0.4890
7.000 30.00 6.154 0.5014
-ba




TABLE 1
_ (Continued)

i B AT R T

<

»
[
@
D
D
2
]
-~

or Various Causing Sizes

0

0.D, 1.D. "
In, 4#/Ft. In. c
7.000 40, 00 5,836 0.5749
7.625 26,40 6.969 0.3636
7.625 29,70 6.875 0, 3756
7,625 33,70 6.765 0.3927
7.625 38,70 6.625 0,4145
7.625 45,00 6,445 0. 4450
8,000 26,00 7.386 0.3130
; 8,125 28,00 7.485 0.3024
; 8.125 32,00 7.385 0. 3131
3 8,125 35.50 7. 285 £.3243
g \ 8. 125 19, 50 , 7.185 3361
i 8,625 17,58 8.24% . 3353
3 8. 625 20,00 8.191 0, 2396
; 8,625 24, 00 8,097 , 2, 2469
? 8,625 28,00 8,003 0.2544
8,625 32,00 7.907 C. 2625
8,625 36,00 7,825 0.2697
8.625 38.00 - 7.178 0.2741
8.625 , 43,00 7,651 0. 2858
9. 000 34,00 8, 290 0.2323
9. 000 38,00 8. 196 0.2392
6 9. 000 40,00 8. 150 : 0.2427
9.000 : 45, 00 : 8,032 0,2521
9,625 36.00 8,921 ' 0.1922
9.625 40.00 8,835 0.1971
9,625 43,50 8,755 '6. 2017
9.625 47,00 8,681 n,2063
9, 625 53,50 8,535 0.2155
9,625 58, 00 8,438 0.2252
10,000 33,00 9, 384 0.2204
10,000 55,50 8,908 0.1929
10, 000 : 61,20 8, 790 0, 1998
10.750 32,75 10,192 0.1363
10,750 : 35.75 10,136 0.1382
14750 - 40,00 10, 050 0,1413
10, 750 / 45,50 9, 950 0.1450
10,750 48,00 9,902 0. 1469 '
10,750 fi4, 00 9,784 . 0,1514
-.-ﬁ-e
|
|
. 1




. TABLE ]
(Continued)

Values of Fc for various casing-tubing combinations, (Annular Flow),

RN

A

CASING TUBING

0.D, - I.D. #/Ft, 0.D, .D. #/Ft, F
In, In, In, In. . €
7,625 6.625 39 2.375 1.995 4.7 . 651
7.000 6.366 22 2,375 1,995 4.7 . 740
7.000 6.276 26 2,375 1.995 4.7 . 744
7.060 6.366 23 2.875 2,441 6.5 . 865
6.625 6. 049 20 2,375 1.995 4,7 . 875
7.000 6.276 26 2,875 2,441 6.5 .910
6.625 6. 049 20 2.875 . 2,441 6.5 i. 041
6.625 5.92] - 24 3.500 2.992 9.3 1. 540
5. 500 4,892 S 2,375 1,995 4,7 1.812
5.500 4,892 17 3. 000 - - z,735
7.750 6.456 20 1.315 1, 049 1.68 . 527
6.155 4,976 15 1.315 1.049 1.68 1117
, F_ (for Annulus) 0.10337 /Pb N (T) (2)
_ 1,582 ﬁmﬁ
e I(dl + d;) (4, - d,)
d'l 2 I.D. of casing - in,

dz = 0. D. Of tubing - inc
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! Values of (1 - e*#) for Various Veiues of GL
. ! =i
. . Note: 5§ 6. D375 GL _
i ‘ ' TZ |
{

- Values shdjw;;-i)ased en T g 573
; ?l [ 0- 90

.

From To (1 -e ~S) From To (1-e 'sz.

947 960 0.067 1549 1564 0.107

961 976 0.068 1565 1579 0.108

977 990 0.069 1580 1594 0.109

991 1005 0.070 1595 1609 0.110

1006 1020 b.o71 1610 1624 0.111

1021 1034 0.072 1425 1641 0.112

1035 1049 0.073 , jh42 1667 . 0.113

1050 1065 . 0,074 1658 1672 1 0.114

1065 1080 8,075 1573 1687 0.115

1081 1094 - 0.076 1688 1703 0.116

1095 1109 90,077 1704 1718 0.117

1110 1124 0.078 1719 1734 0.118

1125 1138 0. 079 1735 1750 0.119

1139 1153 0. 080 1751 1766 0.120

1154 1169 0.081 1767 1781 0.121

1170 1184 0.082 1782 1797 0.122

1185 1199 0.083 1798 1812 0.123

1200 1214 0.084 1813 1828 0. 124

. 1215 1228 0,085 1829 1844 0.125

1229 1243 0, 086 1845 1859 0.126

- 1244 1258 0, 087 1860 1875 0.127

12569 1274 0,088 1876 1891 0,128

1275 1289 0.089 1892 907 | 0.129

1290 1304 0,099 1908 1923 0.130

1305 1319 0.09i 1924 1939 0.131

1320 1334 2,092 1546 i954 G, 132

1335 1349 ¢, 093 1955 . 1970 0.133

1350 1364 0.094 971 1986 0.134

1365 1380 0.095 1987 2002 0.135

1381 1395 0.096 2003 2017 0.136

1396 1410 0,097 2018 2033 0,137

i 1411 1424 0.098 2034 2050 0.138

‘ 1427 1441 0.099 2050 2066 2.139

1442 1456 0.100 2067 2082 0. 140

1457 1474 0.101 2083 2098 0.141

1475 1487 0.102 2099 2114 0. 142

1488 1502 0.103 2115 2130 0.143

1503 1518 0.104 2131 2146 0. 144

1519 1633 0.105 2147 2162 0.145

| 1534 1548 0.106 2162 2178 0. 146
| -8~




TABLE 11
(Continued)

Values of (1 - e “S) for Various Values of GL

s - ks s —aap - e =

o e

GL GL )
From To (1 -e7%) From To (1-e 5)
2179 2194 0.147 3026 3042 0.198
2195 2210 0. 148 3043 3060 0.199
2211 2227 0. 149 30¢1 3077 0.2¢C0
2227 2243 0.150 3078 3094 0.20])
2244 2259 0.151 3095 CH S I 8. 2062
2260 2275 0.152 3112 3128 0.203
2276 2292 0.153 : 3129 2i46 0.204
2293 2308 0. 154 3147 3163 0. 205
2309 2324 0.155 3164 3180 0.2006
2325 23490 0.156 3181 3197 0.207
2341 2356 . 0.157 3198 3215 0. 208
2357 2372 0.158 3216 3232 0.209
2374 2389 0.159 3233 3250 0.210
2390 2405 0.160 ‘ 3251 3267 0.211
2406 2422 0.161 3208 3284 ) 0.212 B
2423 2438 0.162 3285 . 3302 0.2i13
2439 2455 0.163 35304 3318 0.214 N
245% 2471 : 0. 164 3219 3336 0.215
2472 2488 0. 165 3337 3354 0.216
2489 2504 0.166 3355 3372 0.217
2505 ’ 2521 0.167 3373 3389 0.218
2522 2537 0.168 3330 2407 0.219
2538 2554 0.169 3408 3425 0.220
2555 2570 0.170 3426 3442 0.221
2571 2587 0.171 3443 3460 0.222
2588 2603 0,172 L 3461 3478 0.223
2604 2621 0.173 3479 3496 0.224
P 2621 2537 0.174 3497 3513 0. 225
‘ 2638 2653 0.175 3514 3531 0,226
2654 2670 0.176 : 3532 3549 0.227
2671 2687 0.177 3550 32567 0.228
2588 2703 0.178 3568 3585 0. 229
2704 2720 0.179 3586 3602 0. 230
2721 2737 0.180 3603 3620 0.231"
2738 2754 0.181 3521 3638 0.232
2755 2771 0.182 v 3639 3656 0.233
2772 2788 0. 183 3657 3674 0.234
2789 2805 0.184 3675 3692 0.235
2806 2822 0.185 3693 3710 0. 236
2823 2838 0. 186 3711 3728 0.237
' 2838 2855 0. 187 3729 3747 0.238
3 2855 2872 0.188 3748 3765 0.232
] 2873 2889 0.189 3766 3783 0. 240
4 2890 2906 D.190 3784 3801 0. 24]
: 2907 2923 0.191 3802 3819 0. 242
2924 2940 0.192 3820 3837 0. 243
2941 2957 0.193 3838 3855 0. 244
2958 2975 0.194 3856 3874 . Q. 245
2976 2991 0.195 3875 3892 0. 246
2992 3008 0.196 3893 3910 0. 247
3009 3028 0.197 3911 3928 0. 248
-9 ‘




TABLY 11
(Continued)
Values of (1 - e"8) for Various Vvalues of GL

GL GL (
From To (1 - e-8) From Ta _{._: e~s)
A 394 0.249 48946 4915 0.300
3948 3965 0. 250 4916 4934 0.301
3966 3984 0.25] 4935 4954 0.302
3985 4002 0.252 4955 4973 0. 303
4003 4021 0.253 4974 4993 0. 304
4022 4039 0, 254 4994 5013 . 0. 305
4040 4057 0, 255 . 5014 5033 0. 306
4058 4075 0,256 5034 5053 0. 307
4076 4094 . 0,257 5054 5073 ‘ 0. 308
4095 4112 0.258 . 5074 5093 0.309
4113 4131 0.259 5094 5113 0.310
4132 4150 0.260 5114 5132 0,311
4151 4168 0,261 5133 5152 0.312
4169 4187 C.262 5153 . 5172 0.313
4188 4205 0.263 5173 5193 : 0.314
4206 4224 0. 264 5194 5213 0.315
4225 4243 0. 265 5214 . 5233 : 0.316
4244 4262 0.266 5234 5253 0.317
4263 4281 G.267 5254 5273 0.318 -
4282 4300 0.268 5274 5293 0.319
4301 4518 0.269 ' 5294 5313 0.220
4319 4337 0.270 5314 5334 0.321
4338 4356 0.271 5373 5354 0.322
4357 4374 0.272 5355 5374 0.323
4375 4393 - ¢.273 5375 © 5395 0.324
394 4412 0.274 5396 5415 0.325
4413 4431 0,275 5416 5435 0.326
4432 4450 0,276 5436 5456 ’ 0.327
4451 4469. 0.277 5457 5476 0.328
4470 4488 0.278 5477 5497 0.329
4489 4508 0,279 5498 5518 0.330
! rs 4509 4527 0,280 5519 5537 0. 331
4528 . 4546 0,281 5538 5553 0.332
4547 4565 0.282 5559 5579 ' 0.333
4566 4585 0,283 5580 5600 0.334
4586 4603 0,284 5601 5621 0. 325
: 4604 4622 0.285 = . 5622 . 5641 0.336
= 4625 . 4642 - 0,286 5642 5662 0. 337
4643  \ 4661 0,287 5663 - 5682 0. 338
4662 4680 0.288 5683 5704 C. 339
4681 4700 0.289 5705 5724 0. 340
4701 4719 0.290 5725 5745 0. 341
4720 4739 ) 0.291 5746 5765 0. 342
4740 4758 0.292 : 5766 . 5787 0. 343
4759 4778 0.293 5788 5808 0. 344
4779 4797 0,294 5809 5829 0. 345
4798 4816 0.295 - 5830 5850 0. 346
4817 4836 0.296 5851 . 5871 0. 347
4837 4855 0.297 5872 5892 0. 348
~ 4856 4875 0.298 5893 5913 0. 349
4876 4895 0,299 5914 5935 0. 350




SOURCE OF THE TERM FC USED IN THE CALCULATION OF

EQUIVALENT STATIC COLUMN WELLHEAD PRESSURES

@ The calculation of the equivalent static celumn wellaead pressure corresponding to
a flowing wellhead pressure is carried ou® through use of the following equation:

4 FET%2% (l-e S - - oo (1) - -

where:

1

e 2.6665 i 0%
d5

0]
1

0.0375 GL
TZ

- specific gravity {air = 1.00)

= length of flow sivirg, fi.

= pressure, psia {P* {n thousards)

rate of flow, N,'Zcf(} @ 14.65 psia, and 60°F.
= eifective absolute lemperaiure, ©R.

= effective compressibility factor.

= internal diameter of fiow siring, in.

e NH D YO
n

= coefficient of friction, dimensionless,

Through use of the complete turbulence portion of the curves published by Lewis

F. Moody in November 1944, Transactions of the A.S. M. E., it is possible to
determine the value of {f) for various sizes of pipe at a constant absolute roughness
of 0.0006 in., which value is considered valid for clean pipe.

7z

Using the values of (f} so determined, it is possible to arrive at a correlation of
friction coefficient (f) vs. internal diameter {d) which is reasonably correct. It
was found for an absolute roughness of 0. 0006 in. that the value of (f) could be
expressed as follows;

' -3
£ = 4.372 x 1077 for diameters less than 4, 277 in,
40224
and, - o
- =
-3
f = 4.007 x 10 for diameters greater than 4,277 in,
dO. 164

If the expression (I:"CQ)2 is allowed to Tepresent the expression (FZTZZZ) in
Equaticn (1), then the value of F_ can be shown to be those given in Tall= I,

-1l-
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PUOPANOY Mot R oA  ONMPANY

Mr. 1..D. Gsllowsy Do Augusti36, 1962 3

Gss Engineering Pl Farmington, ilew Mexico

A meeting was heij in Farmington on August 1, 1967 to dicscuss possible
chanpges in the mode of caleulstion of the delivershbilidy tests for
wells in the Ssn Juan Basin, At this meeting I was asked to compile
certaln data regerding "ultipliers" used in couverting from the actusl
flo: retes (Q) to the deliversbility (D) for wells in certein pools.
The 1980 Annual Deliversbility Test for 3859 wells wes used in this
study. The multiplier for esch well was converted from a basis of

Pd « S0% Pc to a waluec of Pd = 754 Pe. Then a count was made of the
number of wells in brackets es: Under 1.0, 1,0 to 1.5, 1.5 to 2.0,
etc. A tsbuletion was made for the South Blanco Pictured Cliff Pool
using Pd = 65% Pc.

The resulis of these converted multipliers are stteched hereto.

Sr. Gas Engineer

HLK:slm

ces Mr. E. C, Arnold
Mr. A. R, Kendrick
Mr, ¥, B, Smith
Mr, Elvis Utz—
Mr. Gerald Hickeon
Mr. R, ¥, Lemon
Mr. J. B, Meggruder
Hir. D, H. Rainey
Mr. G. C, Wnhitworth
Mr. F, N, Yoodruff

Mr. W, G, Cutler
File (2)




SOUTH BLAJICO PICUURED CLIFF POOL
Using 0.75 Pe for Pg

LOCATION HMBER QF MULTIPLIEK MULTIPLIER MULPIPLIER YULTIPLIIR HULT -

TOWHSHIP WELLS UIDER 1.0 1.0 - 1.5 1.5 - 2.9 2.0 - 2.5 2.5 &
OVER

2.0 o 19 1 1

2ha3 L6 35 4 1 6

2h-k on 8 g 1 2 2

25-3% 4o 31 2 1 7 4

25-4 61 Ly 10 5 P 2

25-5 58 55 16 5 2

25-6 30 - 26 4

256-4 i1 2 6

26-5 76 55 7 6 1 ) -

26-6 78 55 21 2

26-7 65 50 3 2 e

26-5 6 3 3

27-5 10 7 2 1

27-6 57 51 ¢

2T-7 e 91 1

27-6 96 90 4 1 1

27-9 63 Lg 13 1

28-6 o 1 1

28-7 10 6 3 1

28-8 15 il 1 2 1

28-9 1h it

TOTALS: 373 GA 113 2 12 ok

PER-CENTS: 19.% 12.9 5.7 i.4 2.7

30 wells with multipiders greater than 1.5 nre classified ac exempt marginal,
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W M

TAPACTTO PICIURED CLIFF POOL

using 9.7% Yo tor ra

o

e b

LOCATION NUMBER OF MULTIPLIER MULTIPLIFR MULTIPLILR

e TOWNSHIP WELLS UNDER 1.0 1.0 - 1.5 1.5 - 2.0 5.0 - 2.5 2.5 &
OVER
25-3% 22 14 6 1 1
261 27 3 9 ) 2 4
26-5 1 1
a7-k 1 o 3 1 :
27-5 17 o 6 G 3 -
TOTALS: 50 %0 36 15 i ey |
PER-CENTS: 30.6 3¢.T 104 7.1 6.1

6 wells with multipliers greater than 1.C are clsesifiec as exemrpt marginal.




UIDESIGHATED PICWURED CLIFF POOL
Pa

Using 9.75 Pe for

LOCATION TUMBER OF MULTIPLOR  MOLTIPLIEk  MULTIPLLR MULTIPLIER
TOWNSHIP VELLS UIDER 1.0 1.0 - 1.5 1.5 = 2.0 2.0 - 7.5

T R 3

(@)

+ 8
o
=

3PN PO NN

ONO O O\ OV
\O O\ & \D

T S e adl
[

W= e

[0
-

TOTALS: s

PER-CENTS: 88.9 11.1
5
o
S




ey
%

WS KUiZ PICTURED CLIFF POOL

Hatne V.75 P ©nr Ba
fp2 g ! L]

LOCATION ITUMBER OF MULTIPLLR HULTIPLIR MULTYIPLIER MULTIPLIER
TOWNSHIP WELLS UIDER 1.0 1.0 - 1.5 1.5 - 2.9 2.0 - 2.5
26-10 1k 1 12 1
26-11. 2 2
27-10 12 6 5
27-11 1) 26 5 [
o 27-12 30 16 3 4 3
L 23-11 2 1 1
28-12 3% 1 6 13 2
28.1% % 1
39-12 6 5 1
29-1% 6 5 1
&= TOTALS: 155 55 53 31 10 17
PER-CEITDS: 38.9 22,1 20.5 6.7 11k

38 wells with multipliers srester than 1.5 are classified ss exempt marsinsl.
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BLANCO MESA VERDE POOL
Using 92.75 Pg for Py

LOCATION IMBER OF MULTIPLIER MULTIPLIER MULTIPLIER MULTIPLIER
TOWNSHIP WLLLS UIDLR 1.0 1.0 - 1.Y 1.5 - 2.0 2.0 - 2.5

26-2 3 3

26-3% 21 16 o 1

26-4 10 3 6 1

26-5 6 5 1

26-6 ) 1 1

26-7 5 1 1 1

27-3 20 19 1

27-b 16 3 5 1 1 1
27-5% Ly 13 26 5

27-6 48 17 b 11 1

27-7 29 30 11 5 2 1
27-8 36 21 13 2

27-9 & 7 1

233 2 2

28-4 14 6 5 2 1

28-5 LYy 16 23 4 1

236 L3 18 23 L 1

28-7 b7 16 25 L 2
- 28-8 b5 3k 10 1

28-9 39 15 23 1
AL 6 1 o 1 2

29-5 38 17 19 1 1

29-6 5 30 23 1

29-7 65 27 Hh b

29-3 o4 52 11 : 1
29-9 63 38 21 3 1

29-10 T k 1 1 1
20-4 2 1 3

30-5 23 9 11 1 2

30-5 60 37 19 3 1
30-7 €8 Ly 10 G

53-8 62 42 19 1

30-9 Ol 36 26 1 1

30-10 55 3 13 5 1 2
30-11 12 3 6 2 A3

30-12 2 2

31-5 7 4 i 2

31-5 20 3 8 5 3 1
31-7 28 ') 8 S > 3
31-E L8 21 17 5 4 1
31-G 65 39 15 5 L 2
31-10 11 S 7

31-11 56 Lo 10 L 2

31-12 bs 24 15 i 1 1
31-13 b L

32-5 e 2

32-6 11 2 3

> 17 9 b 3 1 2
52-8 2 2 1 4 2
32-9 25 9 8 8

32.10 ) 23 1k 5 6 1




BLANCO MESA VIRDE 1'OOL
Using 0.75 P, for Pg

Peyre 2
LOCATION NUrBER OF WULTIPLIER ~ MULPIPLIER  MULTAPL LR UL 1L L
TOWNSHIP WELLS UNDER 1.0 1.0 - 1.5 1.5 - 2.0 2.0 - 2.5
32-11 51 26 21 7 1
*2-12 35 24 19
32-13 T 4 2 1
'TOTALS:
1675 913 563 125 1hg 55
Per Cents: 54,51 33.G1 7.46 2.63% 1.h9
107 wells with multipliers crezter than 1.5 sre NOT classified as exempt marginasl.
: 87 wells that are classified as exempt marginal had a shut-in precsure of 600 psis
or less,
"3
¥




AZ1C PICTURED CLIFF POQL

& Using 0.75 Pe for Pg
o
e o LOCATLON T IMRBER OF  MULTIPLIER MULTIPLIER HULT IPLIER MULTIPLIER
‘TOWNSHIP VELLS UIDKR 1.0 1.0 - 1.5 1.5 - 2.0 2.0 - %
28-8 5 3 1 1
28-9 53 50 1 1 1
2810 18 16 )
29-8 1 1
29-9 8 b 1 2 1
y 2910 &1 15 5 1 *
" 29-11 18 14 2l b 1
30-10 Lo 39 2 1
30-11 8y ! 5 1 1
51-11 12 10 1 1
- 1-12 1 1 .
. TOTALS: oh 590 Bl g T o
PER-CRITTS: 89.5 5.9 1.9 2.2 0.6

¢ wells with multipliers greater than 1.9 are classified 2t exempt marpginal.

"




TIAC ® ANV NNTAUTTIDILTY Y YL
DALLM NV L Ly LU0 e & P[_\Ol

Using 0.75 Pe for Pd

Rt |

LOCATION NUMBER OF MULTIPLIER MULYIPLIER MULTIPLIER MULTIPLIER MULT.
TOWHSHTP WELLS UNDER 1.0 1.0 - 1.5 1.5 = 2.0 2.0 - 2.5 2.5 &
OVIR
23-3 3 8
23-4 3 5
23-5 16 15 1
235 3 2 !
k.l 2 2
245 Lk %2 11 1 ’
24-6 Lo 33 8 1
# 2h-7 T T
25-6 14 10 k
» 29-7 o 36 L
= 25-8 33 12 i2 8 1
26-7 16 15 1
o 26-8 55 53 5
: 26-9 68 2 6
27-8 L L
27-9 27 15 6 2
TOTALS: 301 3.5 59 11 2
PER-CENTS: Si.1 15.5 2.9 0.5

e

% wells with multipliers greaster than 1.5 are clsssified as exempt marginal,




z BLANCO PICTURED CLIFF PUUL
Using 0.75 Pe for Pg

LOCATION NMRMBAR OF MULTIPLIER MULTIPLIER MULTIPLIER MULTL: LIER MULT.

TOWNSHIP WELLS UNDER 1.0 1.0 - 1.5 1.5 - 2.0 2.0 - 2.5 2.5 &
OVER

29-8 2 e

29-G 20 20

30-9 13 13

30-10 1 L

TOTALS: 36 36

PER-~CEIIT: 100

. -

o




CHOZA MESA PICIURED CLIFF POOL
Using 0.75 Pe for Pa

LOCATIGN TRMBER OF MULTIPLIER WULTIPLIER WOLIIPLIER  MULILPLIER WL,
TOWNSHIP WELLS UNDER 1.0 1.0 - 1.5 1.5 = 2.0 5.0 - 2.5 2.5 &
OVER

28.4 o o

29-3 1 1

29-h 4 3

TOTALS: T 6

PER-CENDS 85.7 k%

R TR TEY
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FAST BLANCO PICIURED CLIFF POOL
Using ©.75 P¢ for P4

LOCATION MUMBLR OF MULTIPLIER MULTIPLIER MULWIPLIER MULTIPLIER
TOWNSHIP WELLS ULDER 1.0 1.0 - 1.5 1.5 - 2.0 2.0 - 2.5

30-4 21 18 1 1 1
TOTALS: 21 18 1 H 1
PER-CENTS 85.7 4.8 4.8 4.8



FULCIER XUTz PICTURLD CLIFY POOL

seing 0.5 Pe for P4
LT IPLIER WMULTIPLIER 1ULT.
5 '(1_ N [ 44 ?'.

e ———
e e TDT TR
9_ :0 - 2 '5

ﬂx_”/-_ﬂ;——-_- -
. TMBER OF I‘MLTIPLEKR SCIT SR
; YHDER 1.0 1.0 - 1.9 1.5 = 20

LOCATION
TOWISHIP WELLS
27-9 28 10
p7-1C 8% T2 1 2 2
62 59 p)
2 l
L
T !
‘*"4*:::::::::::::::::::::::::::::::
5 2
1k.2 0.9
than 1,5 are classified as exempt marginal

7 wells with multipliers grester

O - S




GAVILAN PICUURDD CLIFF POOL

= 1T~ 2. (Y 7 T Lo T2
’ WA ALL BN AR SRk NS, 3

LOCATION NUMBER OF MULTIPLIER MULTIPLIER MULTIPLIER MULTIPLIER
TOWNSHIP 1955 UIDER 1.0 1.0 - 1.5 1.5 - 2,0 2.0 - 2.5

241 o 2
251 5 5
: 25-2 20 20
26-2 G 9
26-3 13 10 3
27-3% 12 12
e "TOTALS: 61 58 3
) ; PER- CENTS: 95.1 Lo
.
i
e
¥
;i




500Ti pLARCO PLCTURED CLIFF POOL

LT e

Ay
A Using 0.65 Pc for Pd

YOCATION TOFReE OF TOLTIPLIER TOTTIPLIER VOTTIPLI R “MULTIPTLIER WOLT,
TOWNSHID WELLS UNDER 1.0 1,0 - 1.€ 1. - 2,0 2.0 - 2.8 2.5 &

‘ OVER

2h=2 21 18 1 1 1 0

k=2 L€ N 6 2 0 7

od P b Q L 1 b

25-3 LO 23 8 3 0 [

25=0 €1 3¢ 17 2 2 5

2Eeq €8 25 17 11 3 ?

Lt 30 21 7 2 o 0

. 26l 11 0 1 2 c 3

26=¢ 76 Lé 12 10 ? 6

26t 78 Lk 21 12 1 0

267 €8 Lih 14 3 2 2

26t 6 P 2 2 0 0

27-5 10 6 2 1 b} 0

27-€ v L7 9 1 0 0

27-7 92 £2 9 1 0 0

27-¢ 96 71 20 3 1 1

279 &3 33 26 3 1 0

Dlimt. ] 4] 2 0 0 0

28-7 10 1 & 2 e} 1

2i=C 15 9 k 1 1 1

. 26~9 1k £ 6 C 0 0

TOTALS ¢ ik 4¢0) 15¢C Tt 21 18

PER=CENTS ¢ 63.0 22.7 7.6 2.4 L.3
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lo Mr. L. D. Galloway Biar;{r_;ﬁ%_,?lg@
. R ¢
From: Gas & Production Engincering e Farmington, Mew W feo 40

A ronfercnce was held in Parmington on March 8, 1962, to discuss
possible changee to »e made in the menner of conducting, calculating
and reporting of Annual Deliverability and Shut-in Pressure tests in
the Ssai Juan Basin Area. The nemes of persons in attendance from
the Nevw Mexico 0il Consurvation Commission and El Paso Hatural Ges
Company are ligted at the end of this memorandum.

The conelusions reached at this time were:

1. Yo shortening of flov or pre-flow periods should be made
at th' s time.

2. Uese cither casing or tubing sbut-in pressure, whichever is
nigher, provided the well is not bridged, for Pe. (The
present rulcs stipulate that the sauv-in precsure of the
flowing string be uscd for Pu); '

3. Bridged wells and the lower zone of dually completed wells
arc to use a value of Pe as determined {rom:

a. Actuml welihead prescure, if the Deliverability
Multiplicy Factor is below a yet to be determined
value. (1i.e. figures of 1.50 and 2.00 were discussed),

b. Avelage pressure of off-get wells, or

, : C. Correct wellhcad pressure determined by calculations

< fram bottom hole pressure bomb data climinating effects

’ of liquid accurmlation in the wellbore;

L. To recommend the chenging of the deliversbility pressure (Pq)
from the presently stipulsted 50 Pe = Pg in each pool to the
ratio that the calculated working pressurc (By) bears to the
shut-in pressure (Pc) based on a summation of the previous
ycars actual values of shut-in and working pressures as taken
from the Annue)l Deliverability Tests.

I 2

Tnis would raise the deliverability pressure from 50, of shut-in pressure

tc approximately TOh of shut-in pressure, thus eliminating the large

multipliers now occuring vhere the seven day shot-sn pressure is approach- |
ing the working pressure. (See attached Table)

It wvas felt that the data presented may not be completely edequate in all
respects. El Paso, thsrefore, plans to conduct more bottom hole pressure
gurveys in arees vhere low wellhead shut-in pressurcs have been meabursar -
This survey is needed to help evsluate the above recommendations.

Thirteen bottom hole pressurc surveys woere conducted just prior to tais
meeting. A copy of these surveys are included with this memorandum.
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A table of "Deliverability Multiplicr Factors™ has been calculated
and a copy 1s attached hereto.

Those in attendance at this meeting were:

New Mexico 041 Conservation Commission, Santa Fe, Now Mexico
Mr. Elvis Utz

How Mexico 011 Conservatlion Commission, Aztec, New Mexico
Mr. fmery C. Arnold
Mr. A. R. Kendrick
Mr. ¥. B. Smith

E) Pasc Naturel Gas Company,; Il Paso, Texas
Gerald Hickson
. F. Lonon

. B. Magruder

. H. Rainey

. C, Vhitworth
. N. Woodruff

[ B o B v W o]

Ll Paso Naturel (as Company, Farmington, New Mexico
L. D. Gallowny
H. L. Xendrick

Sr. Gas Enginepr

H¥:bjo

cc:  Above Hames (1)
W. G. Cutler
File - 2
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The staff of the New Mexico 0il Conservation Commission-
has prepared this manual as a result of considerable study in
cooperation with a committee composed of zngineers from the
industry,

The purpose of this manugl is to assist the gas operators

of the State to comply with the Commission's Rules and Regula-
tions, and to standardize gas testing procedure,

W. B. MACEY
Secretary~Director
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INTRODUCTION

This manual is written in compliance with Rule 401 of
the Cogmission's Rules and Regulations of January 1, 1953 and

Orders R~368-A through R-376-A, inclusive, Rule 40l requires

back pressure tests on all gas wells in the State to be filed
once each year, Orders R-368-A through R-376-A, inclusive,

are proration orders for the designuted dry gas pools of South-
east New Mexico, Reference is made to Paragraph (7) of the
findings of each of the above-mentioned orders which states:

(7} That an adequate gas well testing procedurs

* should be adopted as soon as possible so that
operators, purchasers and the Commission can de-
termine the fairness and feasibility of an alloca-
tion factor for the pool which employs the factors
of deliverability, pressure, or any other factor
relating to gas well productivity,




RULES OF PROCEDURES
MULTI-POINT BACK PRESSURE TEST FOR
NATURAL GAY WELLS 1N STATE
OF NEW MEXICO

The New Mexico 0il Conservation Commission has adopted the following
procedure for taking of Back Pressure Tests on gas wells in the State,
except those wells in pools where special testing orders are applicable,
This procedure has been adopted to standardize back pressure testing and _
should be followed closely so that the test be acceptable to the Com-
mission's engineering department.

1. If the well being tested has a pipeline connection it
should be flowed for at least 24 hours prior to the -
shut-in period at a rate high enough to clear the well
of liquids.

If the well ~annnt be cleared of liquids by producing
into the pipeline or if the well has no pipeline con-
nection an attempt shall be made to clear the well by
blowing to the atmosphere prior to the shut-in peried.

2. Tho well shall bhe shut-in for 72 hours plus or minus
6 hours, This shui-in pressure shall be considered
stabilized unless deadweight readings taken at a lessor
period are higher, in which event the highest recorded
pressure shall be used as the shut-in pressure.

In the event liquid accumuiation in the wellbore during
the shut-in period appreciably effects the surface
pressure, apvropriate correction of the surface pres-
sure shall be made in order to account for the pressure
due to the liquid column, Tnis correction shall be made
ii: the manner shown in examples No. 6 and Mo, 7 pages
28 and _34 .

3. Al]l shut-in and flowing pressiure readings saall be
taken with a deadweight gauge. The use of spring
gauges is not acceptable because of their inaccuracy.

4. The lowest rate of flos on the test shall bz at a rate
high enough to keep the well clear of liquids.

5., The test shall be run in the increasing flow rate
sequence except in the case of high liquid ratio
wells where a decreasing flow rate sequence may
be used after the increasing sequence method wiil
not give point alignment. When the decreasing
sequence method is used, a statement giving the
reasons why the use of such method is necessary
shall be furnished with the Form C-122.
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6. If possible the working wellhead pressure on the low
rate of flow should be drawn down at least 5% of the
wellt's ghintin nvacours 202 oY llast 30k vi e well's
shut-in pressure on the highest rate of flow. One
criterian as to the acceptability of the test shall be
& good spread of data points. If data cannot be
obtained in accordance with the above provisions an

explanation shall be furnished with Form C-122,

1wk Tis

7. An orifice meter, critical flow prover, or a positive
choke are the only acceptable metering devices, Gas
shall not be vented however, except where absolutely

necessary.
8. The dismeter of ths orifice piale in the meter run and
- the inside diameter of the run should be checked,

9. T™e meter pens should be checked and verified correct.

10, a., The absolute potential herein referred to shall be
the potential as determined from the 24-hour back
pressure curve, The 24-hour back pressure curve
shall be determined by either of the following

—— e

(1) The data b tained from at least four flow rates

anh Ane
Qi O,

(2) By the application of the slope of the back
pressure curve, as determined from data obtained
1= from at least four flow rates of lesser duration,
T to the data obtained from a one-point test of 20
to 28 hours duration., Each flow rate of a test
taken for the purpcse of establishing only the
slope of the back pressure curve shall be of
- approximately the same duration and not less than
three hours unless stabilization is obtained in a
lesser time. A constant worklng pressure for e

The one-point test referred to above may be s
separate one-point test after shut-in or a contin-
uation after the fourth rate of flow of the multi-
point test,

This later procedure shall be used when gas is being
vented to the atmosphere except that in the case cf
information tests taken in the process of complet-
ing the well, the operator may utilize such method
as is necessary to evaluate the well.

b, The 'slope herein referred to is the exponent (n) in
the back pressure equation @ = C (P2 - sz)n
and shall be determined as outlined in example

No, 1 page 7 ,
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¢, When tho 1,0k pressure curve cannot be drawn
through at least three of the plotted points, .
the well shall be re-tested, If upon retest
a curve cannot be drawn through at least three
of the plotted points, an average curve shall
be drawn through the points of such test provided,
however, that the slope of said curve will not
be more than 1.0 nor less than 0,5.

a4, If the curve drawn through st least 3 points of
the back pressure test has a slope greater than
1.0 or less than 0.5, the well should be retested.

(1) If upon retest the sicpe of the curve is greater
than 1,0, a curve with a slope of 1.0 shall be

drawn through the data point corresponding to the
highest rate of flow.

(2) If upon retest the siope of the curve is less
than 0.5, a curve with a slope of 0.5 shall be
drawn through the data point corresponding to the
lowest rate of flow,

Correction for the compressibility of flowing gas shall be
made in accordance with the Simpiified Supercompressibility
(Fpy) tables published by the Commission.

In the event the gas contains carbon dioxide or nitrogen
in excess of 2% by volume, the Fpy factor shall be de-~
termined through use of the appropriate California
Natural Gasoline Association (510 W. Sixth Street, Los
Angeles 14, California) builetins TS402 or TS461.

Where the static wellhead working pressure reading cannot
be obtained due to packer or dual completion said pressure
shall be calculated by using the tables in this manual and
as shown in example Ng, 5 page_ 25 .

The average Berometric Pressure shall be assumed to be
13.2 psia in Southeastern New Mexico and 12.0 psia in
Northwestern New Mexico.

Upon compietion of the tast, all the calculations shall be
shown on New Mexico 0il Conservation Commission Form No,
C-122 and shall be accompanied by a back pressurs curve
neatly plotted on equal scale log-liog paper of at least 3
inch cycles, Three ccpies of both the data sheet and back
pressure curve shall be mailed to the Commiseion offiss in
Santa Fe, New Mexico. -
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CALCUTATION EXAMPLE NO. 1

BACK PRESSURE TEST ON A GAS WELL PRODUCING
THROUGd THE TUBING WITH CASING PRESSURES
AVAILABLE,

Step (1) After filling in the General Data at the top of Form C-122
and Observed Data for each rate of flow on Form C-122, the
calculation may begin,

Step (2) Flow Rate ons

Formula for calculating orifice meter flow:

¢ Viny) (pe) x Ft x Fg x F

joi's

Q
Whera:
Q = rute of flow, MCFD @ 15,025 psia. 60°F,

C = basic orifice factor (Flange Taps)

h, = Differential meter pressure. {inches of water)
ps = static meter pressure, psia
Py = flouving izmperature factor

Fg = sgpecific gravity lfactor

supercompressibility factor
Calculating first rate of flow:

General and observed data.

Barometric Pressure - 13.2 psia

Gas Gravity - 675

Testing Device - Meter Run

Type Taps - Flénge

Meter Run - L

Orifice size - 1.500"
Iy




5. -

g

Step (3)

¢ = 13.99 (Table I Page _ 38 )

0 12.00 in wtr. (Fiald Data)

o
%
I

= 767.2 psia (Field Data)
F, = .9868 (Table V Page _42 )
Fg = .9427 (Table VI Page 43 )

F., = 1.084, (NMOCC Simplified Supercompressibility
Tables)

Substituting above data into formula

13.99 qV(lZ.O) (767.2) x .9868 x ,9427 x 1,084

Q
Q

In like manner the other three flow rates are found to be:
(see Form C-122, page 13)

1353 MCFD

2nd rate - Q = 1838 MCFD
3rd rate -~ Q3 = 2031 MCFD
Lth rate - @, = 2421 MCFD

PRESSURE CALCULATIONS

Since this is a dry gas well and the static wellhead working
pressures are measured the liquid column or pressure loss due
to friction calculations-(Pw) are not neceasary,

Data for plotting back pressure curve,

Qvs. (P2 - P2)

Where
@ = rate of flow, MGFD @ 15.025 psia 60°F.
Po = wellhead shut-in pressure, casing or tubing which-
ever is higher,
P, = static wellhead working pressure at the termination

of each flow pericd. (casing if flowing through
tubing, tubing if flowing through casing)
All squared pressures in thousands.
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Then:

2 2
Q P, P2 P, P, Po° - P2
MCFD (Psia} (Thend=)} {Fsia; \insnasj (Thsonds)
() 1353 999,2 998.,4 855,2 731.4 267.0
(2) 1838 999,2 998.4 795.2 632.3 366.1
(3) 2031 999,2 998.4 767,2 588,6 409.8
(4) 2421 999,2 998.4 711.2 505,8 492,6

The above data shall then be plotted on log log paper of at least three inch
cycles in accordance wish item %O of the Bules of Procedures, Q shall be plotted on the
horizontal axis and (Pe< - Py~) on the vertical axis as shown in the example on

page__11 .
® 2 2 15 2 2 .
Enter values of Py, Pe“, P, Py* and (P, -~ P,°) on Form C-122,

Step (5) Determining the value of slope n
of the back pressyre curve,

The numerical value of the slope n 1s the cotangent of the angle formed by the back
pressure curve and the horizontal axis of the leg log plot.

However, a more convenient and eccurate method shall be used to determine the value of n,
The difference of the logarithm of two values of Q which are exactly oms vertical cycle
apart shall be determined in the following manner. (see example on page__13 )

Value of Q wvhere curve
intersects the (Pg2 -~ Py?)
scale exactly one cgcle
higher than the (Po? - Py R)
value used for Q3. In this
example this value is 2000

(thousands) Q@ = 8910; Log @ = 3.949878

Value of Q where curve

intersects the lowest

convenient value of (P,? - sz).

In this example this value is 200

(thousands) Q = 1045; log q = 3.019116
Slope n .930762

Rounded off to two decimals the slope n is then ,93.
This value shall be entered on Form C-122,



Step (6)

Y,

Notayminln~s AhhcoAaluts Patantiel

The absolute potential is defined as the calcuiated rate of
flow at the wellhead after flowing for a 24 hour flow peried
against atmospheric pressure if there were no pressure loss

due to friction in the flow string. The rate of flow shall be
expressed at New Mexico 01l Conservation Commission base
conditions of 15,025 psia and 60° Farenheit, This is sometimes
called a wellhead absolute potential.

The error caused in the value of the absolute potential, when
atmospheric pressure is ignored in the determination of absolute
voiential, is ilunsignificant when shut-in pressure is below 10C
psia. Because of this fact, atmospheric pressure will not be
considered in the following explanations,

The absolute pgtential shall be determined by plotting the value
of (Pe - Py<) on the back pressure curve when Py equals 0
abrolute, The absolute potential is read on the Q or herizontal
scale 05 the log iog plot directly under the plotted point where
the (P,° - P,°) value intersects the back pressure curve.

In this exampls P,;‘a equals 998.4 (thousands). When plotted
on the back pressure curve, the value of (AP) the absolute

‘potential is 4670 MCFD. Record this value on Form C-122,

The values of AP and slope n should be checked by substituting
test data in the following formwmla. If a data point dces not
fal% on the gurve as drewn, then any convenient value of Q and
(P~ - sz- from the curve should be used in the following
formula,

&

1]

O
. 1
"U

Q
N
=]

! AP = absolute potential

Q = rate of flow from test data point, or from
B. P, curve,

Po = shut-in pressure psia.

P, = static wellhead working pressure psia,

Note: Where data 1s taken from curve (Pc2 - sz) is read from
the Back Pressure Plot.

Substituting values in equation:

.93
| o934

AP = 2421 1}998¢4 - 505.8)

AP = 2421 (2.02679) -93

AP = 2421 (1.9288)

~10~
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AP = 4669.6

aloulation checks the value of ZA70 as read from the
Back Pressure Curve and is correct,

Form C-122 should be checked for accuracy and to be sure
that all necessary data has bean filled in. The Form should
then be signed and filed in triplicate with the Commission
Office, Box 871, Senta Fe, New Mexico.

-1]-~




INSTRUCTIONS

This form is to be used for reporting multi-peint back pressure tests on gas
wells in the State, except those on which special orders are applicable. Three
copies of this form and the back pressure curve shall be filed with the Commission
at Box 871, Santa Fe.

The log log paper vsed for plotting the back pressure curve shall be of at
least three inch cyeles.

NOMENCLATURE

Q = Actual rate of flow at end of flow period at W. H. working pressure (P,).
MCF/da. @ 15.C25 psia and 60° F,

P.Z 72 hour wellhead shut-in casing  (or tubing) pressur: ...ichever is greater.
psia o

P,- Static wellhead working pressure as determined at the end of flow" period.
(Casing if flowing thru tubing, tubing if flowing thru casing.) psia

P~ Flowing wellhead pressure (tubing if flowing through tubing, casing if
flowing through casing.) psia

P¢Z Meter pressure, psia,

h;: Differential méter pressure, inches water.
FgZ Gravity correction factor.

F+~ Flowing temperature correction factor,
vaZ Supercompressability factor,

n - Slope of back pressure curve,

ﬁote: If P,, cannot be taken because of manner of completion or condition
of well, then Py must be calculated by adding the pressure drop due
to friction within the flow string to Py
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NEW MeXICO OIL CONSERVATION COMMISSION

Form C-12?
Revised 12=-1~55

MULTI~POINT BACK PRESSURE TEST FOR GAS WELLS
Pool __ Eumont Permation Juesn County Leg
Initial X Annual Special Date of Test 12-1-55_
Company_ Blowe Gas Company Lease H,I, Test Well No. 8]
‘Unit __A Sec._ 36  Twp._22S Rge._ 35E Purchaser_Blowe Cas Company
Casing_ 5.5 Wte 15.5 I.D. 4.950 Set at_ 3573 Perf. 3550 To___3560
Tubing_ 2.375 Wt. 4.7 1.0, 1.995  Set at_3573 Perf, None To
Gas Pay: From 3550 To_ 3580 L 3573 xG 675 ~GL 2412 Bar,Press, 13,2
Producing Thru: Casing Tubing, X Type Well Sipgle -
Single-Bradenhead-G. G. or G.0. Dual
Date of Completion:  6-/-50 Packer__ None Reservoir Temp.__ 130 F,
OBSERVED DATA
Tested Thivugh (PEOGE¥) (EREKE) (Meter) Type Taps Flange
Flow Data Tubing 2ata Casing Data
(2hoioey)  [Press.] Diff.| Temp. | Press.| Temp. | Press. |Temp. Duration
No. (Line) | (Orifice) of Flow
Sige Size psig h, OF. psig Op. psig oF. “Hr.
's1 4 in, 1,5 in. oR6 75 984 75 {72 hr, S. T,
1. " H 754 112.0 71, 754 Th 42 75_124
2. " [ 652 126,0 71 652 72 782 75 124
3. n [ 508 135.0 71 598 71 754 72 124
4e " " 401 77,0 71 401 7L 698 75 s v
5, 1 o 11 o
FLOW CALCULATIONS >
Coefficient Pressure Flow Temp. Gravity Comprecss. Rate of Flow
No. Factor Factor Factor Q-MC¥PD
(24-Hour) 1/ hyPe psia Fi Fg Fpy @ 15.025 psia
1. 13,99 95.94 767.2 . 0868 . Q427 1,084 1353 —
2, " 131.49 €65,2 . 98566 i 1.071 1838
e " 146,23 611,2 . 9896 " 1,064 2031
/' " 177,89 4172 .2 . 0896 " 1.0432 2421
5.

PRESSURE CALCUVATIONS

5as Liquid Hydrocarbon Ratio Dry Gas cf/bbl. Specific Gravity Separator Cas_
Gravily of Liquid Hydrocarbons deg. Specific Gravity Flowing Fluid
Fe P, measured (1-e-B) P, 999.2  P% 998.4
Pu 2 2
No. . P2 | FQ (FeQ)? (FeQ) P2 Po-PZ Cal. | By
Pt (psia) : (1-e-s) Py c
Lle 855, 731.4 267,0 85,6
2o 725.2 ©32.73 360, 1 .0
. 767.2 5886 1/co.8 I 76.6
» 711.2 - 505.8  [/492.6 | 17n.2
. . ' [
Absolute Povential: 4670 MCFPD; n .93
COMPANY Blowe Gas Company
ADDRESS Y,_dal, Ney Mexico
AGENT and TITLE Gas Eneineer
WITNESSED I, M. Goode T
COMPANY Tortn Gas Company

REMARKS
-12.
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Step (1)

Step (2)

Step (3)

re

CALCULATION _EXAMPLE N0 2

BACK PRESSURE TEST G A HICH PRESSURE DUALLY
COMPLETED GAS WELI, | RODUCINC THROQUGH THE

ANNULUS.

This Example will show the method of calculating G
wellhead working pressure when they cannot te measured.

mix

ter £i1ling in the General Data at the top of Form C-122 and
the Observed Data on same Form. the calculations may begin.

Flow Rate Calculations

Since this well was tested through an Orifice Meter refer to
the procedure for calculating the fiow rates in Example 1.

The raves of flow are calculated to be:

1st rats - 256%4
2nd rate -~ 3570
3rd rate - 4859
4th rate -~ 6493

MCFD or 2.584 M2CFD
MCFD or 3.570 MRCED
MCFD or 4.859 M2CFD
MCFD or 6. .23 M<CFD

Pressure Calculations

Since this well is a dual completion the static wellhead work-

ing pressure must be calculated.
this pressure it is first necessary to determine

calculate

In order to accurately

the gravity of the flowing fluid or the Gpyjy:

Gm‘ calculation,
ix
Form:ia:
Gmix
Where:
mix
GT
Gp
R

4561 (Gp)

Gy + R -
T+ 1123
s

specifiec gravity ¢

fluid (Air

specific gravity of separator
gas (dir = 1.0)

specific pravity of separator
iliguid hydrocarbons {(water = 1.0)

gas-liquid ratio
{cu ft. per bbl.)

=

and static




Cnix

first determine:

(7]
X

630 from data on Form C-122
= 6938 from Table IX page_ 52 .
= 76,859 from data on Form C-122

ng data into formula:

s0 + (4591) (,6988)

1Ay

B 76,859
1+ 1123
75,859

= 711

E _ Static Wellhead Working Fressure Calculation: *

- Formula:
: P2 = P2+ (FQF (1075
: w C
Where:
Pw2 = Static wellhead working pressure, psia
sguared, expressed in thovssnds,
Pt2 = flowing wellhead pressure psia.
squared, expressed in thousands,
F, = Flow string factor Table VII C page ___5C.
PR f' Q = Rate of flow MQCFD from Form C-122
(1-e™°) =  GL factor. Table VIII page__48 .
f In order to determine the value of Fe and (1-e7%) we must

D, of Tubing = 2,375 in.
7.D, .. Casing £4392 in,
¢ ix gI‘aVi’ty = l':;ug,;l.;x or
fTow string from top of
perforations = 3831 ft.

]

Tables VII 4 (Southeast), VII B (Southeast), VIL C (Southeast) and
VIII (Southeast) are baced on average conditions exisiing in Scuth~
eastern New VMexico, For fricgiion less calculations i

Basin (Northwestern Hew lMexico) the appropriate tahle:
arez shoul

n San Juan
s for that
d te obtained from the Commiazsion.

~15-




Taken from Data on Form C-122 for 1st. rate of flow:

_ Piy = 1691,2 psia
Q = 2,584 MRCFD
7, = 1.812 (2,375% op tubing and 4.892" Ip

casing from Tabie VII ¢ page __47..)
(1-e7%) = 232 (o1 op 3831 from Table VIIT page 48 .)

Substituting in formula:

-
Pa? = (1691.2)2 4+ [(1.812 x 2,584)2 (,232)]
P% = 286508
P = 1692,6

Second rate of flow:

Pin = 1610.2

@ = 3.570 M2CFD

Po° = (1610.2)2 4 !}1,812 X 3.570)2 (.232)]
Po® = 26024

P = 1613.2

W
Third rate of flow:

’s;

Pis = 3500.2
© = 4,859 M0

P3® = (1509.2)2 4 [(11812 X 4.859)% (n232)j
Pu3® = 2296

Pus = 1515

Fourth rate of flow:

Pry = 1340.2
Q = 6,493 Micrp

r H
Pui® = {1340.2)2 4 [{1.812 x 6,493)? (,232) |
N
P2 = 18282
Pyr = 1352.1
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St2p (4) Dats for Plotting Pack

2 . 2 ' )

Q P, P, T, P, P> - P,
(MCFD) \psia) (Thsnds) (psia) {Thsnds)} {Thsnds)
2584 2876 3519.0 1692.6 2865.0 654.0
3570 1876 3519.0 1613,2 2602.4 916.6
4859 1876 3519.0 1515.1 2295.6 1223.4
6493 1876 3519.0 1352.,1 1828 2 1690.8

The ahove plotting data shovld be plotted on log log paper, then the
siope of the back pressure curve and the absolute potential determined as
explained in Example No. 1 under 'Dstermining the value of slope n" and
"Datermining absolute potential' respactively.

The slope "n" is determined to be .97.

The absolute potential is read from the log log plot as 13,200 MCFD.

When checking the accuracy of the absclute potential of 13,200 MCFD,
as determined from the plot, we calculate this to be 13,219 when using
data for the first plotting point and 13,225 when using data for the fourth
plotting point. The zhssiute potential of 13.20C MCFD is therefore consid-
ered correct,

The above data should be recorded on Form C-~-172 under "Pressure
Calculations™.

Th=s Form G-122 should be checked carefully for accuracy. signed and
filed in triplicate with the Commission Office, Box 871, Santa Fe.
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INSTRUCTIONS

This form 1s to be used for reporting multi-point back pressure tests on gas
wells in the State, except those on which special orders are applicable. Three
copies of this form and the back pressure curve shali be filed with the Commission
at Box 87).. Santa Fe.

The log log paper used for plotting tha back pressure curve shall be of at
least three inch cycles,

NOMENCLATURE

Q I Actual rate of iilow at end of flow period at W. H. working pyressure (P,).
MCF/da. @ 15.025 psia and 600 F,

PcZ 72 hour wellhead shut-ir casing (or tubing) pressure whichever is greater.
psia '

P,- Static wellhead working pressure as determined at the snd of flow period.
(Casing if flowing thru tubing, tubing if flowing thiu casing.) psia

PiZ Flowing wellhead pressure (tubing if flowing through tubing, casing if
flowing through casing.) psia

Py Meter pressure, psia.

hy= Differential meter pressure, inches water.
Fg: Gravity correction factor.
FyZ Flowing temperature correction factor.

F Supercompressability factor.

pv-

n - Slope of back pressure curve.

Note: If P, cannot be taken because of manner of :ompletion or condition
of well, then Py must be calculated by adding the pressure drop due
to friction within the flow string to Pt’
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EXAVPLE NO, 2
WitW MEXICO OIL CONSERVATION COMMISSION

Foiw C-122

MULTI~POINT BACK PRESSURE TEST FOR GAS WELLS Revised 12-1-5%

Pool _Undesignated Formation Blinebry County Lea
Initial X Annual Special Date of Teat_  1-31-56
Company Doe Cas Company Lease Deer - Well No. 1
Unit C Sec. IO.TMp, 245 Rge. 368 Purchascr American Pipeline Compény
Casing 0,D, 5% Wt. 17#  I.D._4.892 Set at_6484  Perf, 5388 To___ 5494 -
Tubing 2 3/8 Wt. 4.7# I.D. 1.995 Set at 6469 Perf. 6460 To 6463
Gao Pay: From 5388 To 5494 L 5388 xGmix .71 -GI, 3831 °  Bar.Press. 13.2 |
Producing Thru: Casing X Tubing_ Type Well G, O, Dual
, Single-Bradenhead-G. G. or G.0. Dual
Date of Completion:_ 12-15-55 Packer 6410 Reservoir Temp. 110°F

OBSERVED DATA

Tested Through (PEEKEF) (SESKEY (Meter) Type Taps__ Pipe Taps
— Flow Data ___Tubing Data Casing Data
{Prover) | (Choke) [Press.] Diff.| Temp. | Press.| Temp. | Press. |Temp. Duration
No. (Line) |{(Orirfice) of Flow
Size Size psig hy Cr. psig °F, psig F. Hr.
S1 4" 2,50 1863 40 72_hrs,
1. " " 459 1 5.0 | 70 1678 72 b}
2. " " 464,81 9.2 | 63 1597 65 | 2L 3
3, N 1 461, 117.3 66 ' 1496 %3 24
be " " 473__129.5 58 1327 60 24,
5.
FLOW CALCULATIONS
Coefficient Pressure Flow Temp. Gravity Compress. Rate of Flow
FO Factor Factor Factor Q-MCFPD
(24-Hour) -‘/ hyPy psia Fy, Fg Foy @ 15.025 psia
1, Shotit 48,58 9905 9393 1.050 2584
24 " 66.31 . 9971 " 1,056 3570
3o " 90.65 29943 " 1,054 4359
L " _ 119,78 1.0019 " 1,058 6493
_5.
PRESSURE CALCUTATIONS
3as Liquid Hydrocarbor Ratio 76,859 cf/bbl. - Lpecific Gravity Separator Gas_,630
Gravity of Liquid Hydrocarbons__ 710 deg. Specific Gravity Flowing Fluid ,711
Fy 1,822 (1-e7B)__.232 P.__1876 P2 3519
Pw 2 2 2 52
No. P2 | FQ (FQ) (F Q) PR PS-P2 Cal. | Py
Pt (psia) {(1-e~8) Py c
L, L10691.< 2800 14,632 12],92 5.09 2365 657 1 1602 A1 ap 2
2o 1610.2 2593 6,468 41,83 9.71 2602, 4 G16,6 1 1613.2 ' 85.9
. 1509,.2 2277 8,804 77.51 17.98 2295.6 12234 1515.1 1 8207
iy o 1340.2 1796 11,77 138.53 32,11 1828,2 1690,8 i 1352.1 1) 72,0
Absolute Povential: 13,2C0 MCFPD; n .97
CCOMPANY Doe Gas Company.
ADDRESS 9670 Maipn Street, Hobbs, New Mexico
-AGENT and TITLE I. M, lowe, Gas Engineer —
WITNESSED J, R. Neal
COMPANY Best 0il Company
REMARKS
-18-
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PROCEDURES TO FOLLOW FOR WELLS

COMPLETED IN MANNERS OTHER THAN

THOSE CONSIDERED IN EXAMPLE MO,
1 AND 2,

I. A single completion producing through the tubing but ¥here Ew
cannot be measured due to packer, no pressure connection on
casing, etc.

Follow the procedures of Example No, 1, steps 1, 2, 5 and 6.

Since Py, cannot be measured we will use the procedure of

step 3, Example No. 2 to complete the calculation. ‘he

value of Fe used will be for the proper size tubing from

Table_VII A page__ 44 . -

If the well produced dry gas the Gpjx calculation shown in
this example shall be eliminated and the actual measured
gravity of the flowing gas used in its place.

IT. A single Completion with no tubing in well,

Follow the procedures of Example 2, steps 1 through 4. The
procedure of step 4 is changed only in that the F, factor is
determined for the proper sire casing from Table VII B.

If the well produces dry gas the Gmix calculation shown in
step 3 of this Example shall be eliminated and the actual : !
measured gravity of the flowing gas used in its place.

I11. Braderhead well ( a well producing gas from exposed zones in

the annular area between the outside of the production casing

o and the well-bore or cutside of the production string and in-
side the intermediate or surface casing.) ;

The wells where flow is for the most part between the outside
of the production casing and the well bore (i.e., no inter-
mediate casing in well), no attempt shall be made to
calculate the pressure drop due to friction. The value of Py
shall he used in place of P, in plotting the Back Pressure
curve.

The wells where fiow is mostly from the annular area between

the outside of the production string and the inside of the
intermediate siring, the procedure shall be the same as used

in Example No. 2, step 3. The friction loss shall be calculated
only for fiow between the two strings of casing and any loss
due to flow between the production casing and the well bore
shall be ignored.

=20~



r:

s (a) Wnere P

Iv, Ina), Completions with iwo paralled lubipg strings.

) ; can be measured usn procedures in Exampie

L Ne. 1.
e

(b}  Whers P, cannot be measured use the procedures out-
lined in I above for that particular tubing size.

~21..
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EXAMPLE NO. 2

VOLUME CALCULATIONS FOR FLOW THROUGH ORIFICE METER, CRITICAL FLOW PROV-
ER AND POSITIVE CHOKES.

Cuvifice Mater

Esfer +to flow calculstions in Example No. 1, Pgge __ 7

CRITICAL FLOW TROVER
{Tws and Four Inch)

Formule,:

H

Q = CxPrexFs xF, XF
T g pV
whers;
Q = Pate of flow MCPD, 15.025 psia
60° F,
c = Cocfficisnt of orifice plate.
s = Flowing gas prassurs on prover psia
e = Filowing ges tempereture {actor.
F, = Ficwing gas gravity facter
o
va = Supercompressibiliity factor
Observed data:
f-‘r n (P A4 £ /=n T et
' 2% critical flew prover — 1/2" pinie -

Pressure of flowing gas on prover -~ 235 psig
‘emperatvre of flowing gas - 70°F

Gravity of flowing gas - 675

Barometric presswvre -- 13.2 psia

Determining valuss of factors for formula:
g

C = 5.52% T3%ls III page_ 4, _.
Dy = 928.2 psia fron observed data,
Ty, = 9905 Table V. page 4< .
Fg = 9427 Teble VI, page 47 .
Tov = 3.204 New Mexicn G131 Conservation CGommission.
Simprified Supercompr‘@s1bll_t Tables.
{915 psig, .675 graviiy and ?Ooﬂ,)
22




Pf = Bottonm Pressure psia

Po = AdJusled wellneaq Pressure psig
G = Specifie gravity of gas column (air = 1,00)
H =

Length of gaf column o datum point,
I, = Value of I vhere H = 6009 rt,
I = Value of I vhere § = 3000 ft,-
I3 = Value of T where H = ft,

Then:
< Fo = 1955 - 3 (163,100
. 241227 + 5 (.237020) + 234578

.
I

. 1955 ~ 3437

o
n

e 1611.3 op 1611 psia

e

77
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- : Akpe

15.
16,

74,

17.

18,

19.

20,

163,122 -~ 81,561 = 170,6

478035
incEe Uiils value is more than .5 psia different than the first trial value of
M we must enter this value on Line €, Column 10 and repeat ateps 8, the I2Z

%]

part of 10, 11, 12 and 13, Py
then:
P =
n 1784 .4
Tz = .237020
Py
N = 478247

(M x N)= 81.589

< (M x N)= 81.533
and:

Check value of M = 170.5
Since the check value of M is different than the trial value of M by only .l
psia the second trial value of M (170.5) and the second trial value of Py
(1784.4) is considered correct,

Enter depth at which next nressure is to be seleulated (zero wellhead) on
Line 7, Column 1,

The value of ,0375 GH is now O,
Enter on Line 7, Coluan 14,

Determine the first trial value of the pressure due to the weight of the gas
column from 3000 to wellhead (0Q).

(M x N) @ 3000 ft, - 0375 GH@ 0 ft =
N @ 3000 ft.

First Trial M @ O ft,

81,533 - 0 =

= 170.5
JAT8247

naia
psia

Enter on Line 7. Colimn 10,

Determine first trial value of pressure at wellhead,

P, @ 3000 ft. - M@0 ft. =P @0 ft,
1784,.4 - 170.5 = 1613.9 psia

Enter wellhead absolute temperature on Line 7, Column 4.

Determine P, Tr, va, Z, TZ, and %Z for O ft.
Pp = 2.42; T, = 1.36; Fpy = 1,195; 2 = ,700;
TZ = 234215

Enter on Line

378.00; 12 =
P

7, Column 3, 5, 6, 7, 8 and 9 respectively.
=75~
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21,

22,

23.

24,

25,

e wwrw

Determine value of N @ O ft,

I @3000 ft, + trial T @0 ft, = +trial N @ 0 ft, !

2237020 + 234215 = (4112735

~ Enter on Line 7, Column 11.

Determine M x N @ O ft.
Trial M@ 0 ft, x Trial N @ 0 ft, = Trial Mx N @ 0 ft,
170.5 x 471235 = 80.346

Enter on Line 7, Coclumn 12.

Determine Z(M x N) @ 0 ft, "
S(M x N) @ 3000 ft, - trial M x N @ 0 ft, = Tria) 3(M x N) @ O ft,
81,533 -~ 80,346 = 1,187

Column 13 is not equal to Column 14 so a check must be made to determine
how close we are to the proper value of M @ 0 ft, The check is made as in
step 13 above.

1 =0 = Check value of M = 173.0
AT71235

Since the check value of M is different than the first trial value of M by
2.5 psia we must enter this value on Line 8, Column 10 and repeat steps 18,
the TZ part of 20, 21, 22, and 23 until Column 13 is as close to Column 14 as

P
possible. -
23478

ha's
I

=
il

471598
Mx N = 81,586
(M x N) = ,053

Check vaiue of M = 172.8

Since the check value of M is different from the second trial value by only
.2 psia the second trial value of M (173.0) and the second trial value of P,
(1611.4) is considered correct,

Now that the proper values of P, for 6000, 3000 and O ft, have been determined
we can calculate the adjusted wellhead pressure by using the following formula:

Po = Pg - 24P
where:
24P = 3 (,0375 GH) @ 6000 ft,
Il + 412 + 13

~76-
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10,

11.

12,

13.

Determine first trial value of pressure at mid-point of gas column,

Pn @ 6000 ft -~ Trial M = Trial Pn € 3000 frt.
1955 - 169 = 1786 psia.

Enter on Line 5, Column 2,

Determine the average absclute temperature at mid-column,

540 + 600 = 570 °R
2

Enter on Line 5, Coiumn 4,

Determine values of P,., T., pvs 2, T2 and T4 for 3000 ft. and enter on
line 5, Columns 3, 5, 6, 7, 8 and 9 as shownPin step 3 abhove,

PL = 2.67; Tr = 1.43; Fpy = 1,161 2 = J742; TZ = 422.94;

IZ = .236308
P

n
Determine value of N @ 3000 ft.
I @ 6000 ft + trial I @ 3000 ft. = +trial N @ 3000 ft,
2241227 + 236808 = 478035
Enter on Line 5, Column 11.
Determine trial value of M x N @ 3000 ft,
169.0 x .478035 = 80.788
Enter on Line 5; Column 12,
Determine trial value of Z{M x N) @ 3000 ft,
Z(Mx N) @ 6000 ft. - Trial {¥ x N) @ 3000 ft., =
Trial (M x N) @ 3000 ft.

163.122 -~ 80.788 = 82,334
Enter on Line 5, Column 13,
When column 13 is equal to Column 14 the proper value of P, @ 3000 has
been determinred. A check must be made by determining the value of the

pressure due to the weight of the column of gas from 3000 ft. to 6000
ft. as follows: :

S>(M x N) @ 6000 ft, - .0375 GH @ 3000 ft, = Check value of
M @ 3000 ft.

Y




Using "Calculation Sheet for static column pressures" shown with Example
of Appendix C, Case II,

_ 1. The values of G, Pop, and Top will be the same as shown for Case I,
— (Appendix C).

- 2, Enter length of column (H), Formation Pressure (P_) and absolute forma-
tion temperature T on Line 4, Columns 1, 2 and 4, respectively.

3. Determine Pp, Tr, Fpy, 4,TZ and IZ or I and enter on line 4, Columns 3, 5,
6, 7, 8 and 9 respectively. P,

i

P, = B = 1955 = 2,93

. oy 668
) T, = T = 600 = 151
Ter 398
va = 1.128 CNGA TS ~ 461, Table V.
z =1, =1__= .78
(Fpg)® 1.272
TZ = 600 x ,786 = 471,600
IZ2 = 471,600 = .241227
P 1955

4. Determine value of ,0375 GH, for 6000 ft.
re .0375 x ,725 x 6000 = 163,122
| Enter on Line 4, Columns 13 and 14.
5. Enter H (1/2 of total depth) on Line 5, Column 1.

6000 = 3000 ft. = H

2

~

6. Determine value of ,0375 GH @ 3000 ft.
.0375 GH x ,725 x 3000 = 81,561

Enter on Line 5, Column 14,

7. Determine first trial value of the weight of the lower half of the gas
column {from 3000 to 6000 ft.)

.0375 GH @ 3000 ft,

2 = 40,780
T2 L241227 = 169.0
Pn

Enter on Line 5, Column 10,



APPENDIX D

% ve1onMINING THE ADJUSTED WELLHEAD SHUT-IN PRESSURE ON GAS WELLS WITH LIQUID
: COLUMNS IN WELLBGRE UNDER STATIC CONDI S

In some cases, the observed wellhead shut-in pressure of a gas well is
effected by accumulated liquids in the wellbore and will not reflect the true
conditions of the well, When the height of the 1liquid column and the specific
gravity of the liquids are known, the formation (Botiom Hole) pressure may be
determined by calculating the pressure at the gas-liquid interface as explained
in Example No., 6 and adding to this figure the weight of the ligquid column above
the desired datum plane.

When 1t is necessary to determine the wellhead pressure which would
exist if the liquid column were not present, the formation pressure determined
as explained above may be used to calculate an adjusted wellhead pressure based
cn the assumption that no liquid column exists, The following example explains
the ssme method and procedure as shown in Appendix C; except that it is used
to determine wellhead pressure from a known bottom hole pressure while
Appendix C shows the procedure for determining bottom hole pressure when the
wellhead pressure s known,

Observed dagta:

; H = 6000 ft. {Length of wellbors to datum point. Datum

: Poirt used shall be that determined by the Commission)
G, = .725 (Cravity of Gas, Air = 1.00) |
G, = .7389 (Specific gravity (water = 1,00)60° API, Table IX,

Page_52 .)
"o h = 1200 ft. (length of Liquid Column in wellbore above

, Datum) )

Wellhead Temperature = 540 ©OR .

Formation Temperature = 60N °R
i ft, of watler = L4333 psia.

Weight of liquid column expressed as psia,

psia h x G, x .4333

psia 1200 x .7389 x .4333 = 384.2

Pressure at gas-liquid interface as determined in Appendix C = 1571 psia
i - Pressure of liquid column = _384 "
Formation Pressure (Pr @ 6000 ft,) 1955 psia
Since we desire the adjusted wellhead pressure and we have the Formaticn
pressure at the well detur point we musi celculate the pressure due to the
weight of the column of gas by beginning with datum point conditions,

=72~



CALCULATION SHEET FOR STATIC COLUMN PRESSURES

CORPANY 1EASE WELL NO. DATE _
G=__ .725 #0035 ZN 0 Cr. Pressure (P,.)=_ 668  Cr. Temp. (T..)=___ 398 .0375G = 027187
1 2 3 A 5 6 7 8 9 10 11 12 13 T
Pr Tr Z I M N . J
H P, ;m T : v | ()2 17 T2 |PPpey | IoIny IMx N IS0e) | 03756
cr cr pv : J__ n-
| CASE I (Wellhead to Gas-Liqujd Interfafe) )
1fo0 1350 12,02 540 | 1,36 1 1,165 | .737 397.98 |.294800 | | 1 o | o
2] 2400] 1460.7 {2.18 s64 [ 1.42 | 1.143 | .765 431.46 |.295318 [110.7 | .590118 | 65.348 | 65.348 |65.249
31 4800] 1571.1 {2.35 588 | 1.48 | 1.124 | 791 | 465.11 |.296040 |110.4 | .591358 65.285 [130.633 130,497
] | CASE IT (Dafum Point [to Wellhg¢ad)
4| 6000] 1955 [2.93 600 | 1.51 | 1,128 | .786 471,60 | .241227 163.122 [$3.122
51 3000] 1786 [2.67 570 | 1.43 | 1161 | .742 422,93 |.236808 | 169.0 | .478035 | 80.788 | 82.334 |81.561
6] 3000] 1784.4 | n " n n W ].237020 |170.6 | .478247| 41.589 | 81,533 "
71 0 | 1613.9 [2.42 540 | 1.36 | 1.195 | .700 378.00 |.234215 | 170.5- | .471235| 80.346 | 1,187 0
8| 0 1611.4{ " n " " " " .234578 | 173.0 | 471598 | 81.586 .053
L
CASE I CASE II
2 AP = 3 (L0375 GH) = 3 (120.487) 2 AP = 3 (,0375 GH) = 3 (163,122)

Ip +4Ix + I3

294800 + 4 (.295318) + .296040

= 220.9

Pr =

1350 + 220.9 = 1570.9

I; + 415 + I3 .241227 + 4 (,237020) + .234578
= 343.7

-71-



until Column 13 is as near equal to Column 14 as possible,

PRIV AP

29, Determine Pressure at Total Depth (4800 ft,)

NMow that the nronar \m'lnpq nf‘ P for 2400 and 4800 ft have been

P P

et e

formulap
Pp = Pg + 24P
where: 2 AP = 0 GH) @ 4800 ft.
Py = Bottom Hole Pressure psia.
P, = Wellhead shut-in pressure, psia.
i = ecific gravily of gas, r =1, -
G Specific gravi (A1 1.0)
% H = length of gas column to gas liguid inter-face.
i I, = Yalue of I where H = 0 ft,
‘ I, = Value of I where H = 2400 ft.
| I; = Value of I where H = 4800 ft.
l
then:
Pr = .. 3 {130,497)
1390 % 7294200 + 4 (.205318) + 296040
vE: Pep = 1350 + 220.92

o
}-b
it

1570,92 or 1571 psia
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s
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R

”

240

25.

26,

_7.

28,

1460.,7 + 110.4 = 1571,1 psia
Enter on Line 3, Column 2,

Enter absolute hoattom hals $ommci, Lo U 4000 LT,

1

128 + 460 RO 588 R®

Enter on Line 3, Column 4.

Determine values of Pp, T, va, Z, T2 and TZ at 4800 ft., as shown in steps

Pp = 2,35, T, = 1.48, Fpy = 1.124, Z = 791, T2 -465.11, %Z or I=
1296040, "
Enter on Line 3, Columns 3, 5, 6, 7, 8 and 9, respectively,
Determine trial valus of N for 4800 ft.
I @ 2400 + trial I @ 4800 ft, = trial N @ 4800 ft,
235318 + ,296040 = ,591358
Enter on Line 3, Column 11,
Determine Trial M x N @ 4800 ft.
Trial M @ 4800 ft. x trial N @ 4800 = trial M x N @ 4800 ft,
110.4 x .591358 = 65,285
Determine trial value of =(M x N) 4807 £4,
(M x N) @ 2400 ft, + Trial M x N @ 4800 ft. =Trial Z(M x N)
at 4800 ft. 65.348 + 65,285 = 130,633
Enter on Line 3, Column 13,
When column 13 is equal to coiw.r 14 the proper value of P @ 4800 ft, has
peen determined. A check must be made by determining again the wvalue of

the weight of the anlumn of oz § 4000 fv, as in step 22, except that the
value of N is the trial value @ 4800 ft.

.0375 GH @ 4800 ft, — =(M x N) @ 2400 ft,
Trial N @ 4800 ft., .

110.16

Since this value is only .2/ psi less than the trial M @ 4800 ft. of 110.4
we shall consider 11C.4 as correct and the value of Pn; (1571.1) on line 3,
column 2, as correct. If the value of M in this check had been different
than 110.4 by more than .5 psi,, then we would have entered this value on
line 4, column 10 and repeat steps 22, 23, the IZ of 25, 26, 27, and 28

Pn

-69-




18,

19'

75

20,

21.

22,

23.

Pp = 2,18, Tp = 1.42, Fpy = 1,143, 2 = .765,

431,46 and TZ or I = .295318
Pp

TZ

1

Enter on Line 2, Columns 3, 5, 6, 7, 8 and 9, respectively.
Determine value of N,
I @0 ft, + trial I @ 2400 ft, = Trial N @ 2400 ft.
29480+ 295318 = 590118
Enter on Line 2, Column 11.
Determine value of M x N,
MxN = MN
110.7 x .590118 = 65,348
Enter on Line 2, Column 12 and 13,
When Column 13 is equal to Column 14 then the proper value of P, @ 2400

ft. has been determined. A check should be msds by dividing coljumn 14
by column 11, as follows:

0375 CH = 85,249 = 110,57
N .590118

Since this value is only .13 psi less 110.7 we shall consider 110.7 as
correct, If the value of M in this check had been different than 110.7
by more than ,5 psi. then we would have entered this value on line 3,
column 10 and repeated steps 15 through 19 until column 13 was as close
to column i4 as possible. B

Enter total depth for which pressure is being calculated on line 3,
column 1.

Determine value of ,0375 GH as in step 13.
0378 CH = 120 /07

it ]

Determine trizl value of the weight of the gas column (M) at this
depth. (4800 ft.)

.0375 GH . F(MxN) @ 2400 ft, = Trial (M) @ 4800 £t

N @ 2400 ft,
130,497 - 65,348 = 110,40
.590118

Enter on Line 3, Column 10,

Determine trial value of pressure at desired depth of 4800 ft.
(Py,) at 2400 ft. + trial (M) @ 4800 ft, = trial (P,.)
@ 4800 ft.
4 ~68-
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re

9.

1c,

11.

12.

13,

14.

15.

16,

17.

From.F‘pv determine Z factor,

(Fpy 2 (1.165)2
Enter on Line 1, Column 7.
Determine value of TZ.

540 x .737 = 397.98
Enter on Line 1, Column 8,
Determine value of IZ .

Pn
TZ = 397.98 = .29480
P 1350

n

Enter on Line 1, Golumn 9.

H ie the lsugun of tne statiz gas column being evaluated in each step of

~ the calculation (see page 71},

Enter H (1/2 of total depth) for which the preossurs is being determined
on Line 2, Column 1.

Determine value of .0375 GH,
L0375 x 725 x 2400 = 65.249
Enter on Line 2, Column 14.

Determine first trial value of weight of gas column at midpoint of gas
column.

03756 65,240 ,
2 2 e re e e
& = 2480 = 110.66 or 110.7
Py

Enter on Line 2, Column 10.

Determine rirst trial value of pressure at midpoint of gas column.
1350 + 110.7 = 14602.7 psia

Enter on Line 2, Column 2.

Determine the average absolute temperature between the wellhead angd
Bottom Hole,

80 + 128 + 460 R® = 564 °R (Rankine)
2

Enter on Line 2, Column 4.

Determine values of Pr, Tp, va, Z, TZ and IZ as shown in steps 5, 7, 8,
9, 10 and 11, P

-67~
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APPENDIX C
S F

DETERMINING STATIC COLUMN PRESSURES IN GAS WELLS

The determination of subsurface static column pressures by the "Two Step"
Simpson’s Rule may be accomplished through the use of the following procedure
and the "Caleculation Sheet for Static Column Pressures',

Observed data:

Specific Gravity of Gas .725 (Air= 1.00)
Measured Wellhead Pressure 1350 psia

% CO, 0

%2 N 0]

Wellhead Temperature 80°F
Reservoir Temperature 128°F

Using "Calculation Sheet for Static Column Pressures", Case I,

1. Enter specific gravity (G) and composition of gas at top of caleulation
sheet,
2, Determine critical pressure (Pcr) and critical temperature (Tcr)o

A

Pop = 668 CNGA TS-461, Table I.
T,p = 398 CNGA T5-461, Table I,
If gas contains carbon dioxide or nitrogen P, and T, should be currected

at this tims by uwaine Table II of CNGA TS 461, Enter these values at top of
Calculation Sheet, .

3. BEnter initial depth (zero wellhead) on Line 1, Column 1,
4. Enter wellhead pressure (Pn) on Line 1, Column 2. (1350 psia)
5, Determine reduced pressure, (Pn)

P, = 1350 = 2,02 = P_

———

. T
Pcr 668

Enter on Line 1, Column 3.
6, Enter Wellhead Temperature (absolute) on Line 1, Columu 4.

7. Determine reduced temperaturs. (Tr)

T = 540 = 1.36

TCT 398

Enter on Line 1, Column 5,
8. Using Py and Tp determined supercompressibility factor (va)

Foy = 1.165 (AGA-TS-461 Table V)

Enter on Line 1, Column 6. 66
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CAILCULATION SHEET FOR STATIC COLUMN PRESSURES

COMPANY LEASE WELL NOC. DATE
G__ 0,850 0, 28 &N Cr. Press, 788 Cr. Temp. 393
I M N
0.0575

H P, P, T T. Z TZ TZ/P Pp-P 3 | Iptl, | MxXN | (MxN)  [x GH

0 14,65 5.67 56l 1.44 | 0.821 | 463.Gid |.103705 o [ o |
6574 5478 6.95 608 1.55 | 0.930 | 565.4k |.103220 1013 .2069251209.615]209.615 {209. 54!
13148 6495 8.2 652 1,66 1,024 | 667.648 [.102794% 1017 .206014[209.516 [419.131 1419.093
—— ~+—

By Simpson's Rule

2 P '
=73 (0.103705 < 4(0.103220) + 0.102794) = 419.093
e —— 2 P = 2030
Pg = P,+2 P )
Ps - 61&95

Note: Althcugh in this particular case there is no difference
in the values determined for Pg before and after the
application of Simpson'!s Rule; iUnere is usually some
difference between the two valw ; and the final value is
considered to be more nearly correct,

L I ! L 1 [ | L 1 |
CASE III
Numerical Evaluation of the Definite Integral
Pe by Two Equal
TZ

Pe 74d (P)
Intervals and Simpson's Rule
-65- ' '
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75

5,523 x 928.2 x .9905 x ,9427 x 1,104

o
l

(Tncluding Thornhill-Craver positime flow-besans)
Formule:
Q = CxP{)thngprv
where:
Q = Rats of flow MCEFD, 15.025 psia,
60°F .
c = Positive choke coeffi:sient,.
oy = Pressure of flowing gas on choke, psia.
Fy = Flowing gas temperature factor.
Fg = Tlowing gas graviuvy factor.
Foy = Supercomprassibliity factor of ;lowing gas.

Dbserved data:

Positive choke size ~ 13/64 3in.

Pressure of flowing gas on prover ~ 915 psig.
Temperatvre of flowing gas - 70°F

Gravity of flowing gas - ,675 {Air.= 1.0)
Rarometric Pressure -~ 12,2 psis

Determining factors frnr formuls:

C = L8733 Tavle IV pags 40
- - 4 « &= - -
Coelumn (1) for Thornhlll-Craver chokes,

Pt = 928.2 psia from observed data.

Fr = .9905 Table V pege 42, .

Simpliliad Fropercomn

675 gratity. 915 o7

Thon:
Q = 5730 x Q28.2 x 9905 x L9427 x L.ICA
Q = 835 MGFD



EXAMPLE NO. 4

PROCEDURE FOR DETERMINING THE GRAVITY OF FLOWING WET GAS IY THE FLOW
STRING,

In cases where the gravity of flowing wet gas is not knowm
this procedure may be used to determine ths rravity,

When this method is used we must know the
(1) Specific gravity of the separator gas,

(2) The specific, or A.P.I, gravity of the separator Hydro-
carbon Lignids, and

-

(3} The Gas-Liquid ratio.

If only the A,P,I, gravity of the separator liquids is known we
must determine the specific gravity by referring to Table iIX, Page_ 52 ,
or by calculating using the following equation:

141.9 :
Specific gravity = 313i.5 + Degrees A.P.I.

The specific gravity may then be calculated as follows:

Formala: ;
e ©Gy 4591 G2
: Flowing wst gas gravity = R
1+ 1123
R
Where:
G, = Separator gas specific gravity. (Air = 1.00)
Gp = Separator Hydrocarbon Liquid
Specific gravity. (Water = 1.0)
R = Gas - Liquid Ratio. (ecu. ft./bbl.)
and
G = .680
6, = ,6988 for 71° A.P, 1.
R = 76,859 cu. ft./bbl.

Substituting values in formula:

3 680 + {4591)(.6988)
Flowing Gravity of wet gas {Gpiyx) = 76,859

1123
1+ 96,859

26~
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EXAMPLE 1O, 5

METHOD OF DETERMINING PRESSUPEE LOSS5 DUE TC FRICTICK IH FLOW STRINGS

FOR GAS WELLS,

Nomenclature

Q

L

Procedure

1.

=  Mlefd @ 15,025 psia and 60°F,

= Shut-in welltead pressure, psia.

= Static wellhead working pressure, vsia

= Flocwing welltread pressure, psia

= Factor devendent upon size of flow string,

pressure hase,. temperature and compressibility
factor. (See Tables VI1 A, B and C of F, values)

= Factor ..cpendent upon CL, tempe-ature
and compressibility factor., (See Table
. - \
VITI of (1-e7%), wvalues]

= nand £1 A
— '.I-s.'v-‘--n AN

= iength of flowing gas column, ft.

<.

From the Tablz VIIi A, B or C, oshta’n tre value of
F, cerresponding to the internali diameter of the
pipe.

corresoonding to the vaiue of G,

[0

From the test data, cobtein the rate of flew (Q)
o 1o

e L e manm s -, I'4 A
and the corrs wing pressure. (P )

< t
Multiply F, (Tabie VII A, B or C valve)

times Q.

Square the term F,Q.

Multiply (F_Q)2 by (1-e™°) (Tadvle VIII value)

Add the wgive of (F.Q)% (1-¢7%) to P,® to
obtain P ~. ¢ :

Extract square root of sz to chiain Pw‘

25~




Calculations

—— R

Test data from Form C-122 {revised 12-1-55) necessary for P..

calculation.

1.

3.

5¢

Begin
6.

1;‘

10.
1.

12.

1.995" = Sige of Flow String I.D. {(If not known I.
D, mey be determined from Tabie VII A by referring to
0,D. and #/ft. columns.)

L = 4000'= Length of Fliowing String (If lower
sections of tubing is perforated, the top of the per-
forations shall determine L. Vhere the flow is through
the casing and casing is set above the producing forma-
tion the casing shoe shall determine L. Where flow

is through casing and casing is set through the pro-
ducing formation and slotted or perforated the top of
the perforations shall determine L.)

G = ,651 = Svecific Gravituv of Flouing Coc, (.A.il" =
1.0.)

Ps = 835 psia = Wellhead flowing tubing or
casing pressure.

Q = 2,500 MCF = Rate of Flow (Volume shown

nnder "Flow Calenlations! expressed in
million cu, ft. per day.)

calculation as follows:

Determine Table VII A Value (F,) for 3,995 Tubing. This
is 9.936. Show this value in space provided for fric-
tion calculations on Form C-122.

Muitiply G x L; GL = 2604, shown at top of Torm
C-122.

Determine Table VIII valve (1l-e™3) for GL of 2604. This
is .164. Show this value in space pruvided for "“Pres-
sure Calculations® Form C-122,

Miltiply Table VIT A wvalue 9.936 (F__ oy 2.500 (Q) and

......

square the product. {9.936 x 2.5007° = 617.0 (thousands).

Maltiply 617.0 ty Table VIII value of .164 (1-e~°),
617.0 x 2164 = 101.2 f{thousands).

Square 835 (Py); (835)2 = 697.2 (thousands). Item 4
above from Form C-122.

Add 697,2 (Pg)? to 101.2  (F,@) (1-e™®) and extract
the square root of the sum, ’
697,2 + 101.,2 = 798.4 (thousands).

(Caleculated stat’c wellhead

(798.4)°° = 893.5 = P
: wvorking pressure),

W

-26-
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13.

15.

Tie 1s the P, to be used in the (P,° - P.%) caleula-
tion when P, cannot tc measured accurately hecause of

dual completion, liquids in well-bore and atn~,

The above data should be entered in the space provided
under Pressure Calculations on Form C-122,

The simplified formula for the above calculation is:

/ .- _A\
P, = (Pf + |(F Q)7 (1-e“s)_§)"5

R -




EXAMPLE NO. 6

DETERMINING STATIC COLUMN PRESSURES IN GAS WELLS

The determination of subsurface static column pressures shall be
accomplished through the use of the following procedure and the "Calcula-~
tion Sheet for Static Column Pressures", ¥

Observed data:

Specific gravity of gas 725 (Air = 1.0)
Measured Wellhead Fressure 13450 Psia

% COZ 8]

% N ’ 0

Wellhead temperature | 80° F (540° Rankine)
Reservoir Temperature : 128° F (5989 Rankines)

Using the Calculation Sheet for Static Column Pressures", Case I,

1. Enter specific gravity of gas (G) and the composition of gas at top
lcuiation sheet.

2. Determine critical pressure and temperature of gas from CNGA
Bulletin No. TS 461.

Pop = 6385 Ter = 398

If the gas contains carbon dioxide or Nitrogen the P.p and T, should
be corrected at this time by using Table II of CNGA TS 461.

Enter values of Top and Fep at top of calculation sheet,

* In cases where extremely accurate caleculated pressures are re-
quired the Procedures outlined on page_ 66 of apperdix C
should be used.

~28-



o g 3. Enter initial depth (zero wellhead) on line 1, column 1.
¥

4. Enter wellhead pressure (P,) on Line 1, Column 2.
(1356 psia)

5, Determine reduced pressure. (P)

P, 1350
668

= 2.02 = Pp
PCI‘

Enter on Line 1, Column 3.

- 6. Enter wellhead temperature (absolute) on Line 1, Column 4.

, (5400 R.)

§ ) 7. Determine reduced temperature (Tp)

;

g T.= S0 = 1,36 = Ty
i Ter 39

Enter on Line 1, Columm 5,

8. Using P and Ty determine supercompressibility factor (F_)
from Tabie V, ONGA Bulletin TS 461, )

75 Enter on Line 1, Column 6,
2. From va determine Z factor.
= 1 = 737 = 2
v N T7 £E3R
DL 1
: (F,,) (1.165)
Enter on Line 1, Column 7.
10. Determine value of TZ,
540 x 737 = 397.98 = TZ
Enter on Line 1. Column 8,
11, Determine value of TZ
N Pn
397.¢8 g TZ
smeeie = 50480 = —
1350 & P
n
Enter on Line 1, Column 9.

~29-
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12.

14,

H is the length of the static gas column being cvaluated
in each step of the calculation (see page_33 __.)

Enter I (Total Depnth) for which pressure is bsing
determined on Line 2, Column 1,

H = 4800 ft,
Determine wvalue of ,0375 GH

.0375 x ,725 x 4800 = 130.497
Enter on Line 2, Column 14.

Determine first trial value of weight of gas column
(0-4800 ft.)

4+ (L0375 GH) = 3 (330.479) = 22i.3

where:

15.

16,

17,

Iz .29480
Py
H = 4800 ft.
TZ = T4 where H = 0 tt.
Py Pn

Enter on Line 2, Column 10.

Determine first trizl va
(4800 ft.)

Tue Py of pressure at total depth.
1350 4+ 221.3 = 1571.3 psia = P,

Enter on Line 2, Column 2.

Determine absoluie buitom hole temperature (T)
128°F 4+ 460 °R = 523 °R, = T

Enter on Line 2, Colwmn 4.,

Determine values of P., T., F 2, TZ, and IZ as

pv’?
Pn
shown in steps 5, 7, 8, 2, 10 and 11,
P, = 235 T, = 1.48; FbV = 1.124; Z = .792;
TZ = 465.606; and TZ or I = ,296376
P
n

Enter on Line 2, Columns 3, 5, 6, 7, &, and 9 respectively.




;

2

.
s 18.
19.

" the first trial value of M

Determine value of N.

1

I where H = 0 £t, + Trial I where B = 4800 ft,

Trial N where H = 4800 ft.

(204800 + .296376 = ,591176 = N

Enter on Line 2, Column 11,

Determine value of M x N where H = 4800 ft,
221.3 x .591176 = 130.827

Enter on Line 2; Column 12 and 13.

When Column 13 is equal to Column 14 then the proper

value of M, where H = 4800 ft., has been determined. A check
should be made by dividing Column 14 bty Column 11 as follows:

205375 60 = 130,487 = 220.7
N 5931176

S*nece the check value of M (220.7) is only .4 psia more ihan
‘221 3 psia) we shall consider the
check value of 220.7 to be correct.

Since the check value o M is considered correct it follows
that the value of Pg is: h

Po = P, + 2375 GH
N
where:
Pf = DBottem Hdole Pressure psia
P, = Wellhead shut-in pressure, psia
G = Specific gravity of the gas (Air = 1.0)
H = Total length of gas column
and
Pf = 1350 + 130.497
591176
Pe = 1350 + 220.7
Pf = 1571 vsia
—31-
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439

If the check value of

value of M by more than 1 psia we wou

on Line 3, Column 10 and iSps
Column 13 was as close to col

M had been different than trial

14 have entered this value
st2d steps 15 through 19 until

umn 1/ as possible.
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CALCULATION SHEET FOR STATIC COLUMN PRESSURES

COMPANY 1EASE WELL NO. DATE

725 #C03 oO__&N=__0 Cr. Pressure (P )= _ 668 _ Cr. Temp. (T¢p)= 378 0375G =___,027187

2 3 A 5 6 7 8 9 10 11 12 13 1 |
Pr _ | Tr Z _ S N -
P Pn T T F 1 T T PPy | In-Ipel (M x N [S(oxN) | .0375GH
Y2 ‘ n- n~4n—- i ¢
n Por . Top pv (pr Py ’ .
CASE{ I
1350 2.02 1540 1,36 11.165 137} 397,98 | 294800 | oy L. . l.oo | o
: .
1571.3 2.35 588 1,48 1.124 J792 465,696 L2865376 1221.3 .591176 {130,827 130,927 130,497 .
)
167 . SRR > N SR S S f
CASE! 1T
< _ 1 I et - AaRumas thuteinhi it -
1955 2.93__| 6C0 1,51 ]1.128 .'786 471,600 | 241227 B 163.122 | 163,122
0 11626.9 | 2.42 | 540 1,36 1,195 .700 378.0 | .233730 |338.1 |.475007 |160.500 2,523 o |
o |i611.6 | " A . " M M 14234570 1343.4 | 475707 [163.388 1 266 o]
6 1612 R = R S
O
£33<
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EXAMPLE NO, 7

T T DPHE QOIINTY My s
DETERMINING THE ADJUSTEDR WELLHEAD SHUT_IN PRESSURE CON GAS

DJ
WELLS,WITH LIQUID COLUMNS IN WELLBORE,UNDER STATIC CONDITIONS.

In some cases the observed wellhead shut-in pressures of a gas well is
effected by accumulated liquids in the wellbore and will not refleect the true
conditions of the well, When the height of liguid column and specific gravity
of the liquids are known, the formation (Boui<m Nole) pressure may be deter-
mined by calculating the pressure at the gas-liquid interface as explained in
Example No. 6 and adding to this figure the weight of the 1liquid column above
the dssired datum plane.

When it is necessary to determine the wellhead pressure which would
exist if the liquid column were not present, the formation pressure de-
termined as explained above may be used to calculate an adjusted wellhead
pressure based on the assumption that no liquid column exists.

Observed data:
H = 6000 ft, (Length of wellbore to datum

point., Datum point used shell be that
determined by the Commission).

Gl = .725 (Gravity of Gas, Air = 1,00)

G, = 7389 (Specific gravity of liquids, water = 1,00,
60CAPI, Table IX, page_ 52 )

h 1200 ft. (Length of the liquid column above
the datum)

Wellhead Temperature = 540°R.

Formation Temperature = 600°R,

1 ft. column of water = ,4333 psia

Weight of liquid column above datum expressed as psia.

psia = h x Gy X 4333

psia = 1200 x ,7389 x .4333 = 38,2

Pressure at Gas-Liquic Interface as determined in
Example No, 6 = 1571 psia
Pressure of Liquld Column = 384 psia
Formation pressure (Py @ 6000 ft.) 1955 "

Since we desire the adjusted wellhead pressure and we now have the
formation pressure at the well's datum point we must calculate the pressure
due to the welght of column of gas by beginning with datum point ceonditiocns.

34~




I Using the "Calculation sheet for Static Column Pressures" shown
i with Example No. 6, Case II.

1. The values of G, P and T,. will be the same as shown for Case I,
Example No, 6. cr

2, Enter length of column (H), formation pressure (P,) and absolute
formation temperature (T) on Line 3, Columns 1, 2 and 4, respectively,

3. Determine Pp, Tp, va, Z, TZ and %Z or I
n

and enter on Line 3, Columns 3, 5, 6, 7, 8 and 9 respectively.

. P = Py = 2955 = 2.93
Per 663
T, = T = 600 = 1.51
Top 398
Fov = 1.128 (C¥GA 15-461, Table V)
z = 1 = 1 = ,786
(Fpy)? 1.272
12 = 600 x .786 = 471.600
Tz = 471,600 = 241227
1955

4. Determine value of ,0375 GH where H = 6000 ft.
L0375 x 725 x 6000 = 163.122
Enter on lLine 3, Column 13 and 14,
5. Enter (H) where H = 0 {(wellhead} on Line 4, Column 1.

6. Enter value of ,0375 GH where H = O on Line 4, Column 14.

0375 GH = ©

7. Determine the first trial value of the weight of the
column from 6000 to wellhead.

3 (,0375 GH) = 3 (163.122) = 338.1
12 1241227

"U

n

-35-
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Where:

10.

=<
I
.

12,

13,

H = 6000 ft. and T2 = TZ where H = 6000 ft,
P P
n n

Enter on Line 4, Column 10,
Determine first trial value of the pressure at the wellhead,
P, (where H = 6000 ft.) - Trial M (where H = 0) =
Trial P (where H = 0)
1955 -~ 338,1 = 1616.9 psia.

Enter on Line 4, Column 2,

Enter absolute wellhead temperature (T) on Line 4, Column 4y

T = 5400R,

termine values of Pn, T

s Fovs 2, T2 and 1Z

P
and enter on Line 4, Columns 3, 5, 6, 7, 8 and 9.

P, = 2.42; T, = 1.36; va =1,195; 2 = ,700:
TZ = 378,03 T2 or I = ,233780
Py
Determine Trial N where H = 0,

I where H = 6000 ft, + I where H =L =
Trial N.where H =0 ft.
.241227 + 233780 = 475007

Enter on Line 4, Column 11,

Determine trial value of M x N where H = 0 ft.
Mx N = 338,1 x ,475007 = 160.599

Enter on Line 4, Column 12,

Determine trial value of T(M x ¥ ) where H=0

Triel 3 (M x N) where H = 6000 - Trial M x N where
H=0= Trial (M x N) where H = 0.

163,122 ~ 160.599 = 2,523

Enter on Line 4, Column 13,

~36-
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Wren Column 13 is equal to Column 14 the proper value of M. where
H = 0, has been determined. A check should be made by determining
again the weight of the column of gas as follows:

M x wher = 6 = check value of M
Trial (¥) where H = 0 where H = 0.
163,122 = 3434
475007

Since this check value is 5.3 psia higher than the first trial value
£ M we must enter this value on Line 5, Column 10 and repeat steps 8,
., TZ part of 10, 11, 12 and 13,

P

n

0 O

nen:
P = 1611,6; T2 = (234570; N = ,475797;

n
Pn

MxN = 163.388; S(MxN) = -,266
f
and
Check value of M = 342.8

Since the check value of M is only .6 psia lower than the second

trial value of 343.4 the check value of 343 psie is c¢onsidered correct.
Alsc the adjusied wellhead pressure is:

1955 -~ 343 = 1612 psia
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TABLE I

NEW_MEXICO OIL CONSERVATICY COMMISSION

BASIC ORIFICE FACTORS - MCF 24/ HOURS 'Fh

FLANGE TAPS

60°F
15,025 Psia

Base Flowing Temp. 60°F.
Specific Gravity .600 -

Base Temperature
Rase Pressure

Orifice ]
Diameter 2" Std. 31 Std, A" Std. &" 5td.
Inches 2,067 3,068 4,026 6,065
.250 . 3860 .3858 .13852 ---
375 8634 ,8418 8607 | -
.500 1.535 1,528 1.525 | 1.524
625 2.409 2.388 2.382 i 2.378
750 3.497 3,449 3,435 | 3,.24
875 4814 4,713 ,.686 | 4 664
1,000 6.386 6,182 6,135 6.100
1.125 8.253 7,268 7.786 7.732
1,250 10.48 9,781 9,643 G.55 !
1,375 13.16 11.94 11.71 11.58 |
1.500 . 16,47 14.36 13.99 13%.80
1,625~ = = 4 = -~ = -~ -~ 17,08 156.5 16.23
’e 1.750- = = 4 = - - - =~ - 2C.15 12.27 18,86
i - 1.875- = = 4 = = = = = - - 23,60 22,28 21.69
2,000 =--Ft~-~-=-—- -~ - 27.52 25.58 4.1
2,1250 = =4 = =~ - =~ - 31.97 28.17 27.99
2.250m - = 4 = = = = =~ - 37.15 33.10 3147
POE T N S - 37.41 35,18
PR T T G R e - 42,13 3013
Y S G it - 47,33 43.31
5 750 = = —m === mmmm T - 53,05 47.75
AR £ I G D - 59.39 52,47
3.000- - -+ === == =l=--="~ - £6.67 57 46
3128 - e b mmm === - = 62,75
Y R G i S - - 68.36
I e ettt (e - - 74.32
T I S s S - - 80.64
o 3.6265m - = === = m|m == m s sy T T T - - 87.35
3 750m = = 4 == mm = m{m s oo T T T T T - - 94,50
3.876. =~ b mm o= e m t ------ - 102.1
J ] 1 I

Pipge Sizes -~ Nominal and Actual Diamevers
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TABLE II

NEW MEXICO OIL CONSERVATION COMMISSION

BASIC ORIFICE FACTORS - MCF 24 /HOURS - Fy

PIPE TAPS

Base Temperature 60°F Base Flowing Temp, 60°F
Base Pressure 15,025 psia Specific Gravity 600
Fipe Sizes ~ Nominal and Actual Digmeters
Orifice f
Diameter 21 Std, 31 5t4. AL 7 £n st4,
Inches 2,067 3,068 4.026 6.065
+R50 . 3887 .3872 <3864 --—-
.375 .8810 ~8712 8682 -
+500 1.594 1.557 | 1.546 1.538
625 2,554 2455 R.425 2.405
.750 3.797 3.584 3.515 3.469
.875 5.379 4,961 4,828 4,735
1,000 7.330 6 607 6.375 6.209
1,125 2.963 8.556 8.177 7.357
. 1258 13.30 10.85 10.24 9. 807
e 1.375 17.74 13.54 12.59 11.94
| 1.500= = = 4 = o o oL _ ] b - 16,70 15.26 14.32
10625+ = - § = o o o L ] L~ 20,44 18,28 16.95
1.750= = = 4 o o oo ] .~ 24.88 21,69 15,84
1.875- ~ -4 _ - o L _ ] L - 30,19 25.55 23.00
2,000- ~ -1 ____ - 36,62 © 20.92 26.45
. R,125- -« = 4 o - oL L _ I = 44.50 3493 30,21
Re250- - - 4L - 40.53 34,.29
2375~ - =4 - o L L2 i ------ - 47,00 38.72
2500~ = w4 o oL Lo - 54.44 43.52
2,625- -~ Lo Lo L de - - o 2|- 4305 48 73
| 20750~ = = 4 o o _ _ t o~ - 73,11 54,.38
Re875- =l o oD - - 50.51
3,000~ = = & < oLl ",% —————————————— - - 67.17
£ i N S s 4 - = 7442
30850- ~ =4 oo ool DI - - 82.31
3.375~ = = 4 - o o - . ) i PR - - 90.92
3:500~ = = 4~ oo DT - 100,33
3675 ~ ~ 4 - oo DI IICT] - 110.%53
3.750- ~ ~ R i T - 121.95
308750 e e e DT -~ 134.41
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TABLE III

CRITICAL FLOW GOEFFICIENTS FOR TWO AND FOUR INCH CRITICAL FLOW PROVERS

MCF Per day; Pressure Base: 15,025 psia; Specific Gravity: 0.60; Base and
Flowing Temperature: 60 Degrees Fahrenheit,

TWO INCH PROVER | FOUR INCH PROVER
~ T e
]
l Orifice Dia., In.- Coefficient! Orifice Dia, Inches Coefficients
ﬂ 1/16 L0827 ] 1/4 1.352
3/32 .1820
1/8 .3418 3/8 3.039
3/16 7851
7/32 1.0834
1/4 1.4030 1/2 5.436
3/16 2.1577 5/8 . 8.469
2/8 3,0691 3/4 12.137
7/16 4..3997 7/8 16,504
1/2 5.5233 1 21.501
5/8 8.3555 11/8 27.085
3/4, 12,2023 1 1/4 22,444
7/8 14,7814 3 3/8 4C.264
1 22,0662 11/2 47,979
5 71 11/8 28,2569 1 3/4 65.542
' 11/4 35.6738 2 86.594
1 3/8 43.8286 2 1/4 111.009 ]
11/2 54.3653 21/2 139,223
2 3/4 172.374
3 211,818
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TABLE 1V
SIX INCH POSITIVE cnoke NIPFLE COETFICIENTS

MCF/da./ Psix: Pressure Ease: 15.025; Snecific Gravity . 60;
Base and F'lowing Temperature . 600 Fakrenhiet.

Nominal Choke Inside Diameter Coefficient

Size. Inches inches (1) ’ {2}
2/3 1250 3261 .3393
9/64, .1406 4140 4329
5/32 <1563 .5133 5392
1}/64 .17i9 622/, L6572
3/16 1875 7425 <7839
1;/64 . .2031 .8731 L0323
7/32 2138 1.0155 1.0881
%;/64 v2344, 1.1678 1.2558
1/4 <2500 1.3305 RA
17/84 2656 1.5049 1.625,
9/32 2813 1.6907 1.8379
15/64 2060 1,8865 2.0872
5/16 .3125 2.0930 2,364
21/44 .32%1 2.3105 2.5361
11/32 ' 13438 2.5404 2.7945
2;/54 »3594 2.7796 3.0655
3/8 <3750 3.0300 3. 3210
25/64 <3906 3.2911 3.6467
13/32 4063 3.5650 3.9616
27/64 4219 3.8481 4,233
7/16 4531 4.1423 4.6183
29/64 4531 b 4476 4.,9737
15/32 4638 47659 5.337,
31/64 : 4842 5.0931 5.7157
1/2 .5000 5.4315 6.1155
9/16 »5625 6.8979 7.8101
5/8 .625¢ 8.5417 2.7524
11/16 L6875 10.3640 11,8721
3/4 7500 12,3650 14.1605

(1) For standard six inch ThornhilJ.—Craver positive flow~beans, “alculated

from test data of Texas College of Arts ang Industries.

{2) Caleulated frop data appearing in Uniteq States Bureay of Mines Monograph

~ of choke

RORE R .
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TABLE V

FLOWING TEVPERATURE FACTORS

Factor = 520
L60° + T
OF Factor o Factor op Factor Op Factor op Factor op Factor
0 1.0632 |35 10248 70 0.9905 105 0.9592 140 0.9309] 175 0.9048
1 1.062C |36 1,0239 71 0,9896 106 1,9585 141 0,9301] 176 0.9042
2  1,0609 |37 1.0229 72 0.9887 107 0.9576 142  0.92931 177 0.9035
3 1.0598 |38 1,0219 73 0.9877 108  0.9568 43 0,9294( 178 0.9028
41,0824 D20 1.0208 74 0,3865 109  0.9559 144, 0.9279! 179 0.9020
5  1.0574 |40 1.0198 7 0.9859 110 00,9551 145 0.92711 180 0.9014
6 1.0563 |41 1,0188 76 0.9850 111 0.9543 146 0.9263% 181 00,9007
71,0552 (42 1,0178 77  0,9840 112 0.9534 147  0,9255! 182 0,9000
8 1.0540 |43  1.0168 | 78 0.,9831 113 0.9526 | 148 0.9247] 183 0.8092
9  1.0529 |44 1,0157 79 0.9822 014 0.9518 149  0.9240F 184 10,8985
10 1.0518 |45 1.0147 80 0.,9812 115 0.9510 150  ©0.9233| 185 0.8¢79
11 1.0507 (46 1,0137 81  0.9804 116  0.9501 151 0.9225] 136 0.8972
12 1,04%0 47 1.0127 82 0.9795 117  0,9493 152 0.9217! 187 0.8965
13 1.0485 |48 1.0117 | 83 0.978% 118 0,9485 153 0,9210! 183 0.%95%
14 11,0474 149 1,0107 8 0,9777 119 0.9477 154 0.92021 189 0.8951
15 1,0483 |50 1,0008 85 0,9768 120 0.9469 155 0.9195! 190 0,8944
16 1.0452 |51 1.,0088 86  0.9759 121 0.9460 156 . 001871 ol 0 807
17 1.0441 |52 1.0078 87  0.9750 122 0.9452 157 0.0120! 192 ©.5931
12 1.0430 |53 1.0068 88  0.9741 123 0.9444 158 0.91731 193 0.8923%
19  1.0419 |54 1.0058 89  0.9732 124 0.9436 | 159 0.9165; 1%, 0.2916
20 1.0408 |55 1.0048 90  0.9723 125  0,9428 160  0.9158! 195 .0,2910
21 1,0398 |56 1.0039 91  0.9715 126 0.9420 161 ©,9150' 196 0,8903
22 11,0387 |57 1.,0029 92  0.9706 127  0.9412 162 0.9143F 197 0.%89%
23 1,037 |58 1.0019 93 0,9697 128  0.9404 163  0.9135] 193 0.%389
24  1,0365 |39 1,0010 | 94  0.9688 129 0.9396 | 164 0.91238] 199 0.8%82
25 1.0355 |60 1.,0000 95 00,9680 130 ©£.939% 165 0.912%
26 1.0244 |61 0.9390 96  0.9671 131 0.9380 166  0.9112
27  1.0333 |62 C.9981 97  0.9662 132 0.9372 167  0.9106
28 11,0323 3 0.9971. 98  0.9653 133 0,9364 168 0.9099
29  1,0212 |64 0.9962 99  0.9645 134,  0.9356 169 00,9092
30 1,0302 |65 0.9952 {100 0,963% 135  0,9348 170 0.9085
31 1,0291 |66 89,9943 |iGlL  0.9627 136 0.93/1 171 0.9077!
32 L.0281 (67 0,9933 (102 00,9618 137 0.9333| 172 0.9069!
33 1,0270 |68 0.9924 [103  0.,9610 138 0,9325 173 0,%063
34 1.0260 |69 0.9915 (104 0.9602 139 0.9317 174 0.9055




TABLE VI

SPECIFIG GRAVITY FACTORS

Factor =
Sp. Gr,

Sp. Gr, Factor Sp. Gr, Factor Sp. Gr. Factor
0,500 1.0954 0.650 0.9608 0.800 0.8660
0.505 1.0900 0.655 0.9571. 0,805 0.8635
0,510 1.0847 0. 650 0.9535 0.810 0.8607
0.515 1,0794 0,665 0.9498 0.815 0.8580
- 0.520 1.0742 0.670 0,9463 0.820 0.8554
0.525 1.0690 0.675 0.9427 0.825 0.8528
0.530 . 1.0640 0.680 0.9393 0.830 0.8502
0,535 1.0590 0.685 0,9359 0.835 0.8476
0.540 1.0541 0.690 0.9324 0.820 9.8452
0.545 1.0492 0.695 0.9252 0.860 0.8353
g - 0,550 1.0445 0.700 0.9258 0.880 0.8257
[ : 0.555 1.0398 0.705 0.9225 0.900 0.8165
; 0.560 1.0351 0.710 0.9193 0.920 0.3076
; _ 0.565 1,0304 0.715 0.9161 0.940 5. 7559
0.570 1.0260 0.720 0,9129 0,960 0.7906
| oo 0.575 1.0215 0.725 0,9097 0.980 0.7825
F | 0.580 1.0171 0.730 0.9066 1.000 0.7746
0.585 1,0127 0.735 0.9035 1.020 0,7669
0.590 1,008, 0.740 0.9005 1.040 0.7595
- 0.595 1,0041 0,745 0.8972 1.060 0,7523
, 0.600 1.0000 0.750 0.8944 1.080 0.7453
’ . 0.605 0,9958 0.755 0.8914 1.100 0.7385
’ 0.610 0,9918 0.760 0,8885 1.120 0.7319
| 0.615 0.9877 0.765 0.8856 1.140 0.7255
0.620 0.9837 0.770 0.8827 1.160 0.7192
0.625 0,9798 0.775 0.8793 1.180 0,7131
0.630 0.9759 0.780 0.8771 1.200 0.7071
0.635 0.9721 0.785 0.8743 1.220 0.7013
0.640 0.9682 0.790 0.8715 1.2/0 0.6956
0.645 0.9645 n.79% 0.8687 1,260 0.6901
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Use

Note:

Values shown based on P

5.000

TABLE VII A
(SOUTHEASTERN NEW MEXICO)

Values of F, for Various Tubing Sizes

S

P

b

14.65

—~
~
PN
(o5}
~

1

1

;

WA 2T 0
QQCQOWNOO

15,025
545
1.00

I.D.

1.049
1.380
1,610
1.995
2,441
2,992
3.476
3.958
4,082

4.276
4154

53.26
6,02
17.40

2.936
5.866
3,447
2.33C
1.660
1.532

N L
i 2 OL 2

1.357
1.463



IS Tavws Vil o
- ‘ (SOUT? ASTERN NEW MEXICO)
Yaiven of F, for Various Casing Sizes

(Use ceniy for ‘nterri:l diameters greater than 4,277 in,)

. - Y. 10 P
Note: F. = (&Ll:lzZ—-) (izfég') () (2)

: Vzlues rshoun based on Py, = 15.025
; T = 545
i Z = 1,00
i 0.D. X.D.
In, #/7 . In, F,
5.000 12,00 VAVAY 1,193
: £.000 15,00 4,408 1.254
; 5.500 1Z4.C0 5.012 0.2002
‘ 5.500 S 15,00 4. ST6 £.9171
5,500 17.€0 4,892 0.9583
5,500 : 20,€0 4L.778 1.018
24500 = 23,00 4.670 1,080
o 5.5C0 ' ' 25.00 4.580 1.136
3 T 6,000 15,00 50524 0.7003
L 6,000 ' 17.G 5.450 0,7251
6,000 20,00 5,352 0.75¢9
6,000 23,00 © 5,240 G.8025
6,000 26,00 5.140 0.8435
T 6,625 20.00 6.049 0.5539
6,625 22,00 5,989 0.5634
. 662 24,00 5,021 0.5854
6,625 26,00 5,855 0. 6026
6,625 2% .00 5,791 0.56199
6.625 31.80 5.675 0.6532
6,625 34.00 5.595 0.6776
7.000 © . 20.00 6,456 0.,4682
7.000 22,00 6,398 0.4792
7,000 . 24,00 6.336 - 0.4915
7.000 26.00 A.276 0.5037
7.000 28.00 £.217 0.5148
7.000 30,00 6.154 0.5239
7,000 40.00 5,836 0.6076
7.625 24,40 6.969 0,323
7,625 29,70 £,875 0.3980
7.625 33.70 , 6.7565 0,4150
7,625 38.70 £,625 ' 0.4380
| 7.625 45.00 SV : 0.4703
| 8,000 26.00 7375 0.3308
8.125 28,00 YA 0.3196
8.125 32,00 7.3°5 0.3309
=45~
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TABLE VII B (continued)
(SOUTTEASTER! UEW MEXICC)

Valuers of Vo fo= Veriocus Cosirsg Siues
0.D. 1.D.
IH. #/FT, In. F,
8.125 35,50 7.285 0,3427
8,125 39.50 7.185 0.3552
8.625 17.50 8,249 0.2487
8,625 20.00 8,191 0.2532
8,625 24,.C0 8,09 0.2609
8.625 23,C 8,003 0.,2680
8,625 32.00 7.907 C.2774
8.625 36.00 7.825 0.2350
8.925 38.00 7775 0.2857
8,625 43,00 7.651 0.3020
9,000 34,.00 8.290 0.2455
9,000 28,00 8.296 0.2528
9,000 40,00 8,150 C,3565
) 9.0C0 45.00 8,032 0.266/,
K 2.625 35,00 8,921 0,202
j 9,625 4£C.00 8,835 C.2093
f 9,625 42,50 8.755% 0.2132
| 9,625 47.00 8,631 0.,2180
i 9,525 53.50 8.535 Q. 2277
9,625 58,00 2,435 0.2345%
10,000 33,00 2. 354 C.2%20
10,000 55,50 8,908 0.2039
10.000 61,20 8.790 0.23%1
10.750 22.75 10.192 0. LAC i
10.750 35.75 10,13¢€ 0.1465 .
i0.750 20,00 10.250 0,149% ‘
10.750 45.50 ¢.95C 0.2532
10.750 48,00 2,902 0,1552 -
10.750 54,00 0,734 0,15600 '
' I
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TABLE V11 ©
(SOUTHEASTERN NEW MEXICO)

Values of F, for various casing-tubing combinations. (Annular Flow)

CASING TUBING
0.D, 1.D, 0.D. 1.D. Fo
In, In. #/Ft. In. In. #/Fe,
7.625 6,625 39 2,375 1.995 4.7 .651 |
. 7.000 6.366 23 2,375 1.995 47 740 |
7.000 b.276 26 2.375 1,595 4.7 ik,
7.000 6,366 23 2.875 2,441 6.5 .865
6,625 6,049 20 2,375 1.995 47 875
7.000 6.276 26 2,875 2,441 6.5 910
6.625 6.049 20 2.875 2,441 6.5 1.041
i 6.625 5.921 24 3.500 2.992 9.3 1.540
. 5.500 4,892 17 2,375 1.995 47 1.812
—3 5.500 4,976 15.5 2,375 1.995 4.7 1.758
3 5.500 5,012 14.0 2,375 1.995 47 1,712
. £.425 £,049 20,0 4,000 34476 11.0 1.889
 § 6.625 6,049 20.0 3,500 2.992 9.3 1.399
E 5.500 4,950 15.5 2,375 1.995 47 1.793
; 7.000 6.456 20.0 2,375 1.995 4.7 0,707
5.5 4,892 17.0 2,875 2,441 6.5 2,507
5.0 4408 15.0 2.375 1.995 L7 2,824
_ v 5.50 4,892 17.0 3.500 2,992 9.3 4,220
| 4450 4,090 9.5 2.375 1.995 bl 3.912
Formla 1.
F, (for Annulus) = 0,1079; b
1.612 14.65 | (T) (2)

(dl + d2) (dl - d2)

dl = I,D. ot casing-in,
0.D. of tubing-in,

rormula 2,

/" 0.10327 RN

|

/ 1.5 \!
(4, +d,) (4 - dz) ///)

dl = I,D, of casing-in,
d, = 0.,D, of tubing-in,

Ky
g

Fa, (for Annulus)

i}

~~
=3
N
—
N
~~

7
O

%)

NOTE: When celculating F, factors for d,, d X T, or Z values not listed in these tables
use above formula % for annular %low. If the answer is less than 1.357 then the
above formula 2 for annular flow is the proper formula to wse to calculate F..

4=



f TABLE VIII
(SOUTHEASTERN NEW MEXTCO)

A s et e

Yalues of (1-e~S) for Various Vaules of gL

Note: § = 0.0375 GL
. T2
Values shown basag on T = 545
2 = 1,00
From To 1-g~S From To l-e~S
1000 1015 0.067 1559 1571 _ 0,102
; 1016 1031 0.068 1572 1587 0.103
; 1032 1046 0,069 1588 1604 0.104
| 1047 1062 0.070 1605 1620 0.105
5 1063 1078 0.071 1621 1636 0.106
E 1079 1093 0.072 1637 1653 0.107
1094 1109 0.073 1654 1669 0,108
111¢ 1124 0.074 1670 1487 0,109
1125 1141 0.075 1685 17c0 0.110
1142 1156 0.076 1701 1716 0.111
1157 1172 0.077 1717 172, 0,112
1173 1188 0,078 1735 1751 0.113
1189 1203 0.079 1752 1767 0.112
1204 1218 0,080 1768 1783 0.115
1210 i235 0,081 1784 1800 0.116
’s 1236 1251 0.082 1801 1816 0,117
- 1252 1267 0.082 1817 1832 0,118
1268 - 1283 0.084 1833 1849 0,119
1284 1298 0.085. 1850 1876 0.120
1299 1314 0,086 1877 1882 0,121
1315 1329 0.087 1883 1899 0.122
1330 1346 0.088 1900 1915 0.123
1347 1362 0.089 1916 1932 0.124
1363 1378 0.090 1933 1949 0.125
1379 1394 0.091 1950 1965 0.126
1395 1410 0.092 1966 1982 0.127
1411 1426 0.093 1983 1998 0.128
1427 1441 0.094 -~ 199% 2015 0.129
1442 1458 0.095 2016 2032 0.130
1459 1474 0.096 2033 2049 0.131
1475 1490 0.097 2050 2065 0.1i32
1491 1507 0.00g 2066 2082 0.133
1508 1523 0.099 2083 2099 0.134
1524 1539 0.100 2100 2116 0.135
1540 1558 0.101 2117 2132 0.136
-4 8-




From

2133
2150
2167
2184

DNAn
LT AVEY

2218
2235
2252
2269
2286
<2303
2320
2337
2354
2371
2388
2405
2423

2440
2457
2474,
2491
2509
2526
2543
2500,
2578
2595
2612
2630
2647
2665
2682
2700
2717
2735
2752

elyiale)

2788
2805
2823
2841
2858

To

R149
21€6
2183
2200
2217
2234
2251
2268
2285

22N0

IR

2319
2336
2352
2370
2387
2404
2422
2439
2456

Niraa
e i 3

2430
2508
2525
2542
2560
2577

2594

2611
2629
2646
2664,
2683,
2699
2716
2734
2751
2769
2787
2804
2822
2840
2857
2875

Values of (1-e=3) for Various Values of GL

From

2876
2894
2911
2929
294

2965
2983
3000
3018
3036
3054
3072
3G90
3108
3126
3145
3162
3180
3108
3216
3235
3253
3271
3289
3307
3326
3344
3362
3380
3399
3417
3436
3454
34772
3491
3508
3527
3546
3565

2583

3€02
3621
3639

To

2893
2210
2028
2946
2964,
2982
2999
3017
3035
3053
3071
308¢

21N
RN

3125
31244,
3161
3179
3197
3215
2234
3252
3270
3238
3306
3325
3343
3361
3379
3398

3416

3435
3453
3471
3490
3507
3526
3545
3564,
3582
3602
3620
3638
3657

N o
}_l}..l
[}

N

e HoNoND)
INECECEOES
S ]
[€SIEN

SRoNoNe
DN
NV H OO

°



e

3676
3695
3713
3732
3751
3770
3789
3807
3826
3845
3864,
3883
3902
3921

A0/ N
e a4

3960
3979
3998
4C7
4034
40554
4074,
4094,
411

R Rt

4151
4171
4190
4210
4229
4249
4268
£288
4307
4327
4346
4366
4386
44,05
4425

44,64,

] 15,
[epOLs

4504

Val g =
Ues of (l-e-s) for Various Yalues of gf,

-
ERat

-50-
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BN T SO E IR )

LI

GL

Values of (1-e~8) for. Various Values of GL

From

5404
5425
5446
5467
5489
5510
5531
5552
5574
5595
5616
5638
5659
5680
5702
5724
5745
5767
5788
5810

i‘g

5424
5445
5466
5488
5509
5530
5551
5573
5594
5615
5637
5658
5679
5701
5723
5744,
5766
5787
5809
5831

(]”é-S)

0.311
0.312
0,313
0.314
0.315
0.316
0,317
0.318
0.319
00320
0,321
0.322
0.323
0.324
0.325
0.326
Q.327
0.328
G.329
0.330

GL

From
5832
5853
5875
5897
5919
5941
5963
5985
6006
6029
6050
6072
6094
6117
6139
6161
6183
6206
6228
6250

-51-

5852
587/,
5896
5918
5940
5962
5984,
oLuUd
6028
€949
6071
€093
6116
6138
6160
6182
6205
6227
6249
6272

Lo A0S




COMVERSION OF °A, P, I. TO SPECIFIC GRAVITY

Degrees Degress Degrees
API Specific API Specific API Specific
at 60°F Gravity at 60°F Cravity at 60°F Gravity
0 1.076 34 ,8550 68 7093
1 1.068 35 .8498 69 7057
2 1.060 36 8448 70 .7022
3 1.052 37 .8398 yal .6988
4 1.044 38 .8348 72 6953
5 1.037 39 .8299 73 .6919
6 1.029 40 .8251 74 .6886
7 1.022 JAl .8203 75 .6852
8 1.014 42 .8155 75 , 6819
9 1.007 43 .8109 77 6787
10 1.000 44, .8063 78 6754
11 <9930 45 8017 79 6722
12 .9861 46 L1972 30 6690
i3 S92 47 S92 81 L6659
14 .9725 48 .7843 82 6628
15 +9659 49 .7839 83 8597
16 »2593 50 7796 84 6566
17 »9529 51 L1153 85 6536
18 » 9465 52 iant 86 6506
19 .9402 - 53 ,7669 87 64776
20 +9340 54 .7628 88 L6446
21 .9279 55 7587 89 HLLT
22 .9218 56 JT547 - Q0 .6388
23 .9159 57 7507 c2 .6360
24 .9100 58 NTAY a2 .6331
25 . 9042 59 7428 93 .6303
26 .8984 60 7389 94 6275
27 .8927 61 7352 95 L6247
28 .8871 62 .7313 G6 .6220
29 8816 63 71275 97 6193
30 .8762 64, 7238 98 ,6166
31 .8708 65 . 7201 99 ,6139
32 8654 66 7165 100 6112
33 .8602 67 .7128
SP. GR, = 141,5
131.5 + C°A, P, I,




¥ TABLE X
METER FACTORS, M, FOR I-10 CHARTS
Defferential Maximum Pressure Range of Meter in Pounds ) E
Range of absolute; for gas or air at varying pressure (RS)
(®,)
Meter, Inchos 247 50 100 250 500 1000 1500 |
2 1/2 0.0786 |
10 0.1572 0.2236
20 0.2223 0.3162 0.4472 0.7071 1.00C0
50 0.3514 0. 5000 0.7071 1,1180 1.5810 2,23€9 2,7390
100 2,707 1.0600 1.5810 2.2360 3.1€20 3.8730
M = 0,00 (R, x Rg) 1/2
: f;‘_A
I S Ry, = 1is maximum differential range, inches
Rg = 1is maximum static range, pounds
1
~53- )




Pz

=

N Rxocvi~wWwo -

1.000
1.414
1,732
2.000
2,236
2,449
2,646
2.828
3.000

3.162
3-31?
3.464
3.606
3.742
3.873
4,000
40123
4243
44359

L ALT2
4,583
4690
4,796
4,799
5.000

P a4

S .196
5.292
5.385

54777
5.568
5,657
5.745
5,831
5,916
6,000
6.083
6.164
6,245

6.325
6.403
6.481
6,557
6.633

6.708 .

6,782
€.856
6.928
7.000

9.434

9.487
9.539
9.592
9.644
9.695
9.747
9.798
9.849
9.499
9.950

10,000
10,050
10,100
10.149
10.198
10.247
10,296
10,344
10.392
10,440

10.488
10,536
10.583
10.630
10.677
10,724
10,770
10.817
10,863
1C.909

10.954
11.000

wAa Ao

11.180
11225
11,269
11.314

11.358

11.402
11,446
11.489
11.533
11.576
11,619
11.662
11.705
11.747
11.790

11.832
11.874
11.916
11.958
12.000
12,042
12,083
12,124
12,166
12,207

N
150
151
152
153
154
155
156
157
158
159

160
161
162

163
164
165
166
167
168
169

170
171
i7z2
172
174
175
176
e
178
179

180
181
182
183
184
185
186
187
188
189

190
12
192
193
194
195
196
197
io8

199

25

12,247

NN NS

L e e

12.329
12.369
12,410
12,450
12,490
12.530
12.570
12,610

12,649
12,629
12.728
12,767
12.806
12.845
12.384
12,923
12,961
13.000

13,038
13.077
13,115
12 TR7

s - s

13.191
13.229
13.304
13.342
13.37¢

:_3 [ !,-16
13.454
13.491
13,528
13.5065
13.601

A28

13.638

C13.675

13.711
13.748

13,784

13.228

13.856
13.892
13.928
13,984
14.000C
14,036
14.C71
14,207

ey

N
200
<U1
202
203
204
205
206
207
208
209

210

211

-

212
213
214
215
216
217
218
21¢

220
221
222
599

el 2

224
225
226
227
223
229

230
231
232
233
R34
235
236
237
238
239

240

L 2 2 |
Alg.L

242
RL3
R44,
245
246
2477
248
LG

2El

14,142
14.177
14.213
14,243
14,283
14,318
14.353
14,387
14,422
14.457

14,491
14,525
14.560
14.595
14.629
14,563
14,697
14.731
14,765
14,799

l‘{'—c 832
12,366
14.900
124.222

14,967
15.000
15.033
15.067
15,100
15,133

15,186
15,3192
15,232
15,264,
15.297
15,330
15,362

15.395

15,427
15.46C

15.492
15,524
15,556
15.588
15.620
15,652
15,684
15,716
15.748
15,780

5/
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TABLE OF SQUARE RQOTS
N NN [ w =R NN N VI
250 15,811 300 17.321 350 18,708 400 20,000
251 15.843 301 17.349 351 18,735 401 20,025
252 15.875% 302 17.378 352 18,762 402 20,050
253  15.906 303 17.407 353 18.788 402 20.075
254 15,937 304, 17.436 354 18,815 404 20.100
255 15,969 305 17.464 355 18,841 405 20,125
256 1€.000 306 17.493 356 18.868 4,06 20,149
257 16,031 307 17.521 357 18.894 407 20.174
258 16,062 303 17.550 358 18,921 4,08 20,199
259 16.093 309 17.578 359 18.947 409 20,224
260 16,125 310 17.607 360 18.974 410 20.24%
261 16,155 311 17.635 3A1 10,000 411 20,273
262 16,186 312 17,664 362 19,026 412 20,208
263 16,217 313 17.692 363 19,053 413 20,322
264 16,248 314 17.720 364 19.079 414, 20,347
265 16,279 315 17.748 365 19,105 415 20,372
266 16,310 316 17.776 366 19.131 416 20,396
267 16,340 317 17.804 367 19.157 417 20.421
268 16,371 318 17.833 348 19.183 418 20.445
269 16,401 319 17.861 369 19,209 419 20.469
270 16.432 320 17.889 370 19.235 420 20,494
271 16.4A? 321 17.916 371 19,261 421 20.518
272 16,492 322 17.944 172 10,287 i22 20.543
273 16.523 323 17.972 273 12,313 423 20.567
274 16,553 324 18,000 374 19.339 424 20.591
275 16.583 325 18.028 375 19.365 425 20_A14
276 16,411 328 18.3C55 376 19.391 126 20,640
277 16,643 327 18.083 377 19.416 427 20,664,
278 16,673 328 18,111 378 19.442 428 20,698
279 16,703 329 18,138 379 19.468 420 20.712
280 16,733 330 380 19.494 430 20.736
281 16,763 331 18,193 381 19.519 431 20.761
282 16.793 332 18,221 382 19,545 432 20.785
283 16,823 333 18,248 383 19,570 433 20,809
284 16,852 334 18.276 384, 19.596 434 20,833
285 16,882 335 18,303 385 19.621 435 20,621
286 16,912 336 18.330 386 15.647 436 20.881
287 16.941 337 18.358 387 19.672 437 20,905
288 16.971 338 18.385 388 19.698 438 20,92%
289 17.000 339 18.412 389 19,723 439 20.952
290 17.029 340 18.43¢ 390 19.748 440 20.97¢
291 17,059 341 18,466 391 19.774 441 21.00C
292 17.088 342 18.498 392 19.799 442 21.024
293 17,117 343 18,520 393 19,824 443 21.048
294  17.146 344, 7 18,547 394 19.849 444 21.071
295 17.176 345 18,574 395 19.875 445 21.095
296 17.205 346 18,601 396 19.900 146 21,119
297 17.234 347 18,628 397 19,925 4477 21.142
298 17.263 348 18,655 398 19.950 A8 21,166
299 17,292 349 18,682 399 19.975 449 21.190

450
451
452
453
454
455
456
457
458
459

460
461
462
463
464
465
466
467
4,68
4E9

470
471
472

474

FArES
v

1037/

4770
577
478
479

480

481
482
483
484
485
486
487
488
489

490
491
492
493
49/,
495
496
497
498
499

2kl

21,213
21.237
21,260
21.28
21.307
21.331
21,354
21.378
21.401
21,424

21448
21.471
21.494
21.517
21.541
21.564
21.587
21,610
21,633
21.656

21.679
21.703
21,726
21,749
21.772
21.794
21.817
21,840
21.863
21,886

21,909 ¢
21.932
21.954
21,977
22,000
22,023
22,045
22.068
22,091
22.113

22,136
22,159
22,181
22.204
22,226
22.249
22,271
22.293
22.316
22,338
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TABLE OF SQUA'E ROOTS

500

501
502
503
504
505
506

508
509

510
511
512
513
514
515
516
517
518
519

520

521

522
523

£0/
J

525

5217

528
529..

530
531
532
533
534
535
536

537 .

538
539

. |54C

541
542
543
544
545
546
547
549

549

N

22,361
22,383
22,405
22,428
R2.450
22,472
22,494
22,517
22,539
22,561

22.583
22,605
22,627
22,650
22,672
22,694
22,716
22,738
22,760

22,804
22.825
22,847
22,869

29 O0N1
[ PR

22.913

. 22,935

22,956
22,978
23,000

23,043
3,065
23.087
23,108
23.130
23.152
23,273
23.195
23.216

23,238
23.259
23,281
23,302
23.324
23.345
23,367
23.388
23409
23.432

550
551
552
553
554

556
557
558
559

560
561
562

£EA7

564,
565
566
567
568
569

570
571
572
573
574
575
576
577
578
579

580
581
582
583
584
585
586
587
588
589

590
591
592
593
594
595
596
597
598
599

VN

23,452
23.473
23.495
23.516
23.537
23.558
23.580
23.601
23.622
23,643

23664
23.685
23,7707
22.728
23.749
23,770
23.791
23,812
23,833
23.854

23.875
23,896
23.917
23,937

NN NEc
e 70

22 Or1n
~s8 /0 7

24,000
24..021
23.042
24.062

24,083
24,104
244125
24145
24,156
24,187
24,207
24,228
23.249
23.269

24,290
24.310
24,331
24,352
24,372
R4.,393
R4, 413
24 434
24454
R4 474

A1N

612

£ a

AL

614
615
616
617
619

620
621
622
623
624,
£ne
U g

626

627
£28

VRS

629

6320

VN

D4 4O
ilad Aa s

R4 .515
24,536
R4, 556
R4 576
24,597
24,617
24,637
24,658
24,.678

27 LOS

Kiy e O O

24,718
24.139

~ 7 e s

<4 (D7
24,779
24,7799
24,819
24.839
24,800
24,880

24,900
24,.920
24,.940
24,960
24,,950

£ UUU
25,020
25.040

26 NDAN
e

(L

25,080

25.100
25,120
25,140
25,159
25,172
25,199
25,219
25,239
25.259
25,278

25,298
25,318
25.338
25.357
25,377
25.397
25.417
25,436
R5.456
R5.475

N
£ oo

jepiv]

651

&77
Lrrg

o

679

680
681
682
683
684
685
586

688

£89

690
691
692
693
694
695
696
697
698
699

25,788
25,807
25.826
25,846
25,865

25.784
25.904
25,923
25.942
<5 90L
25,981
26.000
26.019
26,038

26.058

26.077
26.096
26,115
26,134
26,153
26,173
26,192
26,211
26,230
26.249

26,268
26,287
26,306
26.325
26,344
26,363
26,382
26.401
26,420
26.439

700
701
702
703
704
705
706
707
708
709

rea o~

710
711
712
713
714
715
716
717
718
719

720
721
722
723
724
725
726
72
273
729

730
731
132
733
734
735
736
737
738
739

740
741
742
143

745
746
747
748
749

N

26,2458
26,476
26,495
26,514
26.533
26,552
26,571
26,589
26,608
26,627

26,646
26,665
26,683
26,7702
26,721
26,739
26.758
26,777
26.796
26,814

26.833
26.851
26,870
26,889

26.907

27.074
27.092
27.111
27.129
27.148
27.166
27.185

27.203
27.221
27.240
27,258
27,276
27.295
27.313
27.331
27,350
27,368
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_._.TABLE_OF SQUARE RQOTS — —

N YN N x N -V N i NN
750 27.386 800 28,284 | 80  29.155 | 970  30.c00 950 30,822
751 27.404 801 28,302 | 851 29,172 901 30,017 95 30,838
752 27.423 302 28,320 | 852 29,189 902 30,033 Q52 30,854
753 27.441 3803 28,337 | 853  29.206 903  30.050 953  30.871
754 27.459 804 28,355 | 854  29.223 904 30.067 954  30.%87
755 O 477 805 28,373 | 855  29.240 | . 905  30.083 955 30,903
756 27.495 | 806 28,300 | 856 29,257 906 30,100 956  30.919
757 27.514 807 28,408 | 857 29,275 907 30,116 057 30,935
758 27.522 808  28.425 | 858 29,292 908 30,133 953 30,952
759 27,550 800 28443 | 855 29.309 909  30.150 959 30.963

760 27.568 210 28,460 860 29.326 910 30.166 960  30.984
761 27,586 811 28.478 861, 20,343 a3l 30,183 061 31.00C0
762 27,604 312 28,496 262 29.360 .2 30.199 962 31,016
. 763 27.622 813 28,513 363 29.377 013 30.216 963 31,032
764 27.641 814 28,531 8€4, 29,394 914 30.232 96/, 31,048
765 27.659 815 28.548 865 29.411 915 30,249 965 31,064
) %66 27,677 816 28,566 866 29.428 916 30,265 966 31,081
767 27.695 217 28.583 8§67 29.445 217 30.282 Q67 31.097
768 27,713 818 28,602 868 29,462 912 20,299 9468 31,113
769 27.73) 819 28,618 869 29.479 Q19 30,315 Q40 21,129

PV . VA

770 27,720 820

870 29496 920 30.332 970  31.145

1 7,749 826 28.636
H 771 27.767 821 28,653 | 871  29.513 921 20.343 071 31.161
772 27.785 822 28,671 872 29,530 922 30. 364 972 31.177
e 773 27.803 823  28.688 | 873 29,547 923  30.381 973 31.193
T 77 27,82, 824  28.705 | 874  29.563 924,  30.297 974 31.209

715 27.839 825 28,723 875 29.580 925 30,414 975  31.225
776 27,857 826 28.740 876 29.597 926 20.430 97¢  31.241
777 27.875 827 28,758 877 29.614 97 20.447 977  31.257
778 27.893 828 28,775 878 29,631 928 30.463 978 31.273
779 27.921 829 28,792 879 29,548 929 30.480 979  31.289

780 27.928 230 28,810 880 2G.655 920 30.496 280  31.305
781 27.946 831 28,827 882 29,682 933, 30.512 981  31.321
782 27.964 832 28,844 882 29.698 932 30.529 982  31.337
783 27.982 833 28,862 883 29,715 933 30.545 983  31.353
784 28,000 834, 28,879 884, 29,732 934, 30,562 984  31.369
785 28,018 835 28,896 385 29.749 935 20,5783 985 31,385
786 28,026 836 28,914 886 29,766 536 30.594 986  31.401
787 28.034 837 28,931 887 29,783 937 30.610 097  31.417
788 22,071 828 28.948 888 29.799 938 30. 527 288 31,432
789 28,089 239 28.965 289 29.816 939 30,643 989  31.448

790 28 107 840 28,983 820 29.833 940 30,559 990  31.464

791 23,325 841 29.000 893, 29.850 941 30,676 991  31.480
792 28,142 842 29,017 892 29.866 942 30,692 902  31.496
792 28.160 84> 29,034 893 29.883 943 50.708 293 35,512
794 28,178 844, 29.052 894, 29,600 D4, 20.725 994 31,528
795 28.396 845 2S.069 895 29.917 945 20,743 995 31.544
796 28.213 846 29.086 896 29,933 546 30.757 996 31.559
797 28,231 847 29,102 897 29,950 Q47 3C.773 297 31.575
798 28.249 8.8 29.120 $983 29,9467 248 30,790 cog 31,59

(799 28.267 | 849  29.238 | 809 29,983 | 949  30.806 | 990  31.607
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APPENDIX A

SOURCE OF THE TERM F, USED IN THE CALCULATION OF
EQUIVALENT STATIC_COLUMN WELLHEAD PRESSURES

The calculation of the equivalent static column wellhead nressure correspond-
ing to a flowing wellhead pressure is carried out through use of the follow-
ing equation:

9% = PR + P22 (1-e”3)emmmmmcmm oo (1)
where:
R o= 2.6665 £ O 2
P

TZ
G = Specific gravity (air = 1.00)
L = length of flow string. ft.
P = Pressure, psia (P? in thousands)
G = Rate of flow, M°cfd @ 14.65 psia, and 60°F,
T = Effective absolute temperature, °R.
Z = Effective compressibility factor.
d = Internal diameter of flow string, in.
£ = Coefficient of friction, dimensionless.

Through use of the complete turbulence portion of the curves published by
Iewis F. Moody in Novemter 1944, Transactions of the A.S.M.E., it is pos-
sible to determine the value cf (f) for various sizes of pipe at a constant
absolute roughness of 0.0006 in.. which value is considered valid for cliean
pipe.-

Using the vaiuves of {f) so determined, it is possible to arrive at a correla-
tion of friction cozfficient (f) vs. internal diameter (d) which is reason~
ably correct. It was found for an absolute roughness of 0.C006 in. thati the
value of (f) could be expressed as follows:

ki = ~4*322“w3__1g:f for diameters less than 4.277 in.
q0.224
and .
2 = _4. 007 x 1077 _ for diameters greater than 4 277 in,
40 164

If the expression {FCQ)z is allowed to represent the expression (FZTZZZ) in

equation (1)? then th> vailue of F, can be shown to be those given in Table VII,

A, B and C.
-59..




APPENDIX B

THE_GENERAL FLOW EQUATION_AND
THE DEVELOPMENT OF VARICUS FORMULAS
FOR _THE FLOW OF GAS IN PIPES

‘ If it is assumed that the change in kinetic energy due to the flow of
gas 1s negligable, the general equation for the flow of gas in pipes may be
expressed as follows:

General Fliow Equation

. /P
wooal - [P _Baa_ d_{P) rrmmmmm e mimm e (1)
53.23 2.6665 £0°  + H ,m/moe2
. /},2 35 T (B/TZ)

»]
i

Specific gravity (Air = 1.00)

H = Difference in elewvetion, £t

i A

il

Length, ft.

= Pressure, psia (52 in thousands)

= Rate of flew, Micfd @ 14,65 psia and 60°F,
Absclutz temperature, °R,

= Compressavility factor, dimensionless.

= Internal diameter. inches.

H A4 N 3 O "o
}

= Coefficient of friction, dimensionless.

If we le%

. then

200006, - f 1 PLTZ. A AP} oo (3).
5% 33

F2 + B (P/12)2
P L

~60-~
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INCLINEDU STATIC COLUMN

In a static column of gas Q = O, consequently FR = 0, then EQ, (3)
may be expressed as follows:

£
GH = T2 A (P) oo (4)
53.33 P
P
c
where,
Pc = Shut-in wellhead pressure, psia.
Pe = Formation pressure, psia

Without making certain assumptions with respeect to T and Z, EQ. (4) does
not lend itself to mathmatical integration; however, an evaluation of the

integral over definite limits can be accomplished by numerical wmeans,

—i g

In order to evaluatz the expression

P

'S
n
/ 1z a (P) —(5)
P

P
o

Tz
it is necessary to calculate the value of P for Po and appropriate values

of P, where i = (0, 1, 2, 3 —=——=—-n)

If wve let,

T 5 TL oo e (6)
P
then
Pn

Tzda (P) = 1/2 (Py-P,) (I,-1,) + (P2-Pl) (I + I3) 4emem
P

Po --------- + (Pn'Pn-l) (In+In..1) = (7)

-61-~



Where the variation of temperature with depth is known, it is necessary
to assume gppropriate values for the depth; determine the temperature (1)

and determine P; by trial and error so that

2 GHy
53.33

[(Prpo) (13+1g) + (Pp-P,) (12”1)] )

[o TN s} ¢ 5
~~ \JJJ")_

53.33 [(Pl'PO) (I3+Ip) + (Ppely) + (P3-Pp) (13“12)] ,

Hi

ar?

SGH
53.33

n
L)
R
Pl
*
o
N
~~~
-
S
.
4
o
~
+
o
N
|
g
| d
S
)
el
N+
[
| o
A
+

______ + (Py-Ppi) (In+I,.3 )}

The method is rather tedious if a large number of increments are
chosen for (H); however, in many ceses the tstal depih umy be considered in
one increment without causing apprecieble error,

A two increment calculation may also be made with Simpson's Rule
being applied to the result obtained to minimize the error in the final result,

An example of each method is shown in the attached tables,
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CALCULATION SHEET FOR STATIC COLUMN PRESSURES

COMPANY LEASE WELL NO. __DATE
G__ 0.850 %0, 28 %N Cr. Press, 788 Cr. Temp. 393
H Pp P T T, z TZ TZ/P P ~P 1] I,~I, 1] MxN =( j;cnégw
T 565 5.07 557 T.55G | C.82T | K63.05% |-J03705
2000 [ %519 5.86 571 1.45 10.837 | k77.927 |, 103470 | T5L |, 207175| 31.905] 31.905] 31.875
2000 4773 6,06 577 1.47 | 0.856 | 493.912 1,103480 | 154 206950 I 31.8701 63.775] 63.75C
2000 4527 6,25 28l i.49 0.873 | 509.832 .103477 154 206957 | 31.871] 95.646) 95.625
L000 5081 1 6,45 | 591 1.5 | 0.889 | 525.399 |.103405 | 154 | ,206882 | 31.860] 127.506] 127.500
5000 5236 6.0k 291 1.52 ] 0.897 | 535.509 |.102274 | 155 | .205679| 31.880| 159.386] 159.375
6000 5391 6.8 | 60k 1.5, | 0.921 1556.28 |,103188 | 155 | 205462 | 31.847] 391,2331 191.250
7000 55,6 70k 611 1.55 | 0.935 | 571.285 |.103008 | 155 | 206198 | 31.98C| 223.193| 223.125
8000 5700 7.23 618 1.57 | 0.952 | 588,336 |.103217 | 254 | .206225 ] 31.759| 254.952| 255,000
900C 5855 743 624, 1,59 10.967 | 603.408 1.103058 | 155 | 208275 | 31.973] 286.925] 286.875
10000 6010 7.63 631 1,60 [0.980 | 618,380 |.102892 | 155 | .20595C | 31.922 ] 318.847] 318,750
11000 6164 7.82 638 . 1,62 10,994 | 634.172 [,102883 | 154 205775 | 31.689 | 350.536] 350.62
12000 | 631 8,02 b, T.65 | 1,009 | £43.796 |.102832 | 15 | .205715 | 31.086] 362.422| 382.500
13148 6197 | 8.2 1 652 1.66 | 1,02k | 687.648 |.102762 | 178 | ,205594 | 36.596] 419.018] 419.0
;1: g g: 23128 124011923 Fsihzr;zoa Numerical Evaluatgi%?l% the Definite Integral
8

Tﬁ%l? x 1000 = 6,69°/1000 ft

-63-
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* :
CALCULATION SHEET FOR STATIC COLUMN PRESSUEES
COMPANY _ _LEASE WELL NO.____ DATE
G__0.850 % CO, 28 #N Cr. Press.____ 788  Cr.Temp. 393
] - 1 M N 3T
| H P, P T T z T2 12/P PP 1| TntIn-1] MxN €123 ) S ety
i 0 1565 1 567 |56k T4k | 0.821 | 1,63.0kk | .103705 S 0 0
13148 6is94 8,24 652 1,06__| 1.02% | 687.6L8 {,102810 | 2029 13CZTIS 515,01y | 419,019 419.0F
l s } ~
‘ ‘
N
TO@H= O = I04OF = 5640R CASE II
T@H = 13148 a 1920F = 652 o

Numerical Evaluation of the Definite Integral

s

%éd (P) by One Interval
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PROPQSED REVISION.OF ORDERS 'R-+333=+C&D AND R=333sE

The following is a copy of the proposed Special Rules and
Regulations governing gas well testing in the San Juan Basin which will
be considered at a hearing to be held in the 011l Conservation Commission
Conference Room, State Land Office Building, Santa Fe, New Mexico. at
9:00 a.m., November 8, 1962.

Tn:ese rules would supersede Commission Orders R-333-C and D
and R-333~E and would govern gas well testing in the Counties of San
Juan, Rio Arriba, McKinley, and Sandcval. , /“;5ﬁ5 'y LN,

GAS WELL TESTING RULES AND PROCEDURES R
*CR_SAN JUAN BASIN ARE

SECTION A. TYPE OF GAS WELL TESTS REQUIRED:

I. THE INITIAT. DELTUSRABILLTY AND SHUT-IN PRREUSITME TESTS FOR NEWLY
COHPLETPH CAS WELLS.,

(A) Immediately upon completion of each gas well in San Juan Basin,
a shut-in pressure test of at least 7 days duration shall be
made.

(B) Within 60 days after a well is connected to a gas transportation
facility the well shall be tested in accordance with Section B,
Subsection I, Paragraph {A) of this order, and the results of

¢ the test reported to the Commission, and to the gas transportation
r’/’”fac111ty to which the well is connected. Failure to file the

,i required test within the time prescribed above will subject the
d€linquent well to the loss of one day's allowable for each

>:i_q£ zé?}‘qay Fhe test is late.

;) Any tests accomplished for information purposes prior to pipe-
" line connaction shall not be recognized as an official test
for the establishment of allowables.

II. ANNUAL DELIVERABILITY AND SHUT-IN PRESSURE TESTS:

Annual Deliverability and Shut-In Pressure Tests of all producing

BEFORE EXAMINER NUTTER
OIL CONSERVATIGN CUMMIBSION

ExHieiT NO._ /o
CASE NO. 2 67 s
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B CASE NO. 2695

gas wells are required to be made during the period from January 1, through
December 31, of each year.

1. Annual Deliverability and Shut-In Pressure tests shall not be
required during the current annual test period for wells
connected after October 31 to a gas transportation facility
but such tests may be: taken at the option of operator.

2. An initial deliverability test accomplished in accord=ance
with annual testing procedures set out in this order shall
be used as the annual tes* of the well for the year in which
the test was accomplished.

All Annual Deliverability and Shut-In Pressure Tests required by
this order shall be filed with the Commission and with the gas transportation
faciiity tc which the wells are connected within thirty (30) days after
the end of the month during which the teat is completed; provided however,
that all tests completed during the period from December 1 through
Decerber 31, shall be reported not later than January 10 of the following
year. Fallure +o file the reguirad tesis within the time prescribed L !

oo eumuauindndeiel ST T T ~

abovermEV~suhﬁﬂﬂ* the dslingusnt wells to the lozs of one day'’s allowable
for each day the test is late. No extension of time will be allowed after
January 10, except after notice and hearing.

2 ‘f\;".", \‘

III.’ SCHEDULE OF TESTS:

(A) ANNUAJ, DELIVERABILITY TESTS

g At least 30 days prior to the beginning of the tests the gas trans-
: portation facilities receiving gas from wells to be tested shall, in
cooperation with respective operators, =submit to the Commigsion's Aztec
office a testing schedule for the Annual Deliverability and Shut-in
Pressure Tests. Threc copies of the schedule shall be furnished to ‘the
Commiszsion and one copy shall be furnished to each operator concerned.
Such schedule shall indicate the dates of tests, pool, operator, lease,
well number and location of each well. The gas transportation facility
making the schedule cof tests shall be notified immediately by any operator
unable to take such tests as scheduled.

When an Initial Deliverability Test accomplished in accordance with
annual testing procedures is t» be used as an annual test the operator
shall notify the Commission,and the gas transportation facility to which
the well is connected, in writing during the fourteen day conditioning
peried for said test.
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In the event a well is not tested in accordance with the test sched-
ule, the well shall be re-scheduled for testing, and the Commission shall
be notified of such fact in writing not later than the fourteen day con-
ditioning pericd for said test.

It shall be the responsibility of each operator to determine that
its wells are prcperly scheduled by the transportation faciflity to which
its wells are connected, in order that said wells can be tested within the
testing season.

(B) DELIVERABILITY RETESTS

An operatcr may, in cooperation with the transportation facility,
schedule a well for a deliverability retest by notification to the Commis-
sion ten (10) days before the retest is to commence. Such notification
shall consist of scheduling the well as regiired for the annual deliver-
2bility test in subsection III, Paracraph A, above. Such retest shall be
for yood and substantial reason and shall be subjerct to the approval of
the Commission, and conducted in conformance with the Annual Deliwsrghbility
Test procadures cf this order. The Commission mav at itz Jdiscietion require
the retesting of any well by notification to the operator to schedule such
retest.

The requirements for Initial and Annual Deliverability Tests and the
notification and scheduling of such tests which apply to newly completed
wells shall also apply to reworked or recompleted wells.

IV. WHO MAY WITRESS TESTS:

Any initial or annual deliverability and shut-in pressure test may
be witnessed by any or all of the feollowing: an agent of the Commission,
an offset operator, a representative of the pipeline company taking gas

from an offset operator, or a representative of a pipeline company taxking
gas from the well under test.

SECTION B. PROCEDURE FOR TESTS:

I. MESAVERDE FORMATION:

(A) INITIAL DELIVERABILITY AND SHUT-IN PRESSURE TEST

1. Within sixty days (60) after a newly completed well is connccted
to a gas transportation facility the operator shall accomplish a deliver-
ability and shut-in pressure test in conformance with annual test procedures
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of this order and results reported as required in Section A, Subsection.

I, or:

2. In the event that it is impractical to test a newly completed
well in accordance with paragraph 1 above, the operator may accomplish a
deliverability and shut-in pressure test in the following manner:

(a) (QA seven or eight day production chart may be used as a

He { (o)

{c)

(a)

(e)

(£)

(g}

basis for determining the well's deliverability, providing
the chart so used is preceded khy a2t least fourtesn (14)

days continuous production. The well shall produce through
either the casing or tubing, but not both, into a pipeline
during these periods. The production valve and the chlioke
settings shall not be changed during either the conditioning
or flow period with the exception of the first week of the
conditiéntng period when maximum production would over-range
the meter chart giiifor location production aquipment

A shut-in pressure of at least seven days duration shall
be taken. This shall be the shut-in test required in
Seciion A, Supbsection I, Paragraph (A).

The average daily static meter pressure shall be determined
in accordance with Section B, subszction I, Paragraph {(B).
This pressure shall be used as Pt in calculating Py, for the
Deliverability Calculation.

The daily average rate of flow shall be determined in
accordance with Section B, Subsection I, Paragraph (B)
of this order.

The static wellhead working pressure (Pw) shall be deter-
mined in accordance with Section B, Subsection I, Paragraph
(B) of this order.

The deliverability of the well shall be determined by
using the data determined in Paragraphs (a) through (e)
above, in the deliverability formula in accordance with
Section B, Subsection I, Paragraph (B) of this order.

The data and calculations for the above Paragraphs (a)
through (f) shall be reported as required in Section A,
Subsection I, upon the blue colored Form C-122-A.
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(B) THE ANNUAL DELIVERABILITY AND SEUT-IN PRESSURE TESTS

This test shall be taken by producing a . well into the pipeline
through either the casing or tubing, but no% both. The production valve
and choke settings shall not be changed jpfing either the conditioning
or flow periods except during the first deven (7) days of the conditioning
period when maximum production would overrange the meter chart sgiffor the
location production equipment. The dalily flowing rate shall be determined
from an average of seven (7) consecutive producing days, following a
minimum.conditioning period of fourteen (14) consecutive days production.
The first seven (7) days of said conditioning period shall have not more
than one (l)interruption, which interruption shall be no longer than 36
continuous hours in duration. The eignth to fourtesnth days, inclusivae,
of said conditioning period shall have no interruptions whatsoever. All
such production during the fourteen (14) days conditioning period plus
the seven (7) day deliverability test period shall be at static wellhead
working pressures not in excess of seventy-five ({75} percent of the previous
annual seven (7) day shut-im.pressure of such well if such previous annual
shut—-1i.» pressure information is available; otherwise, the seven (7) day
initial deliverability shut-in pressure of such well shall be used.

In the event that the sxisting
drawdowm as smecified above, with the

line pressure does not permit a
ell producing unrestrictedly into
the pipeline, the operator shall reguest an exception to this requirement
on the Form C-122-A. The request shall state the reasons for the necessity
for the exception. , ; ;

Instantaneous pr ssures shall be measured by deadweight gauge during
the seven day fiow pglfiod at the casinghead, tubinghead, and orifice meter
and recorded along the instantaneous meter chart static pressure
reading.

Whern. it is necessary to restrict the flow of gas hetween the wellhead
and orifice meter the ratio of the downstream pressure to the upstrean
pressure shall be determined. When this ratio is 0.57, or less, critical
flow conditions shall be considered to exist acrosss-the restriction.

When more than one restriction between the wellhead and orifice meter
causes the pressures to reflect critical flow between the wellhead and
orifice meter the pressures acroess each of these restrictions shall be
measured to determine whethexr critical flow exists at any restriction.

When critical flow does nﬁ; exist at any restriction the pressures taken

to disgprove critical flow shall be reported to the Commission on Form
C-122-A in the "remarks"” section of the form. When critical flow conditions
exist, the instantaneous flowing prressures required hereinabove shall be
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measured during the last forty-eight (48) hours of the seven (7) day flow
period.

When critical flow exists between the wellhead and orifice meter,
the measured wellhead flowing pressure of the string through which the
well flowed during test shall be used as P, when calculating the static
wellhead working pressure (Py,) using the method established below.

When critical flow does not exist at any restriction, P, shall be
the corrected average static pressure from the meter chart plus friction
loss from the wellhead to the orifice meter.

The static wellhead working pressure (Pw) of any well under test
shall be the calcuiated zsven (7) day average static tubing pressure if
the well is flowing through the casing: ov-.the calculated seven (7) day
average static casing pressure if the well iz flowing through the tubing.
The static wellhead working pressure (P,) shall be calculated by applying
the tablers and procedures as set out in New Mexico 0il Conservation Commis-
sion Mannal entitled "Methed of Calculating Pressure Loss Due to Friction
in Gas Well Flow String=" for San Juan Basin. 2 ) , ST
1
~ To obtain the shut-ir pressure of a well under test the well shall
be shut-in immediately after the meven (7) day deliverability test for the
//full period of seven (7) consecutive days. Such shut-in pressure shail be
measured within the next succeeding twenty-four (24) hours following the
\\wgeven (7) day shut-in period aféresaid. The seven~day (7) shut-in pressure
<> shall be measured on both the tubing and the casing wher communication
r exists between the two strin?ﬁ The high/of such pressures shall be used
as P_-in the delivarability calculation. When any such shut-in pressure
has Been determined by the COmmission to be abnormally low, (or when only>
one pressure is available, the shut-in pressure to be use shall be deter-
‘mined by one of the following methods: ‘

)

e

A 1. A Coerission designated value. o i -
i - 2. An average shut in pressure of all offset wells conpleted

in the same zone.

3. A calculated surface pressure based on a measured bottom
hole pressure. Such calculation shall be made in accordance

with New Mexico 0il Conservation Commiszsion Back Pressure
Manual, Example No. 7.

All wellk~ad pressurss oo well 22 tha flowinag meter pressure tests
which are to b~ .aken during the seven (7) day deliverability test period,
as required here..nabove, shall be taken with a deadweight gauge. The
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deadweight reading, the date and time according to the chart shall be
recorded and maintained in the companies records with the test informa}ion.

Orifice meter charts shall be changed and so arranged as,é; reflect{
upon a-single chart the flow data for the gas from each well for the full
seven-day deliverability test period; except that no tests shall be voided
if satisfactory explanation is made as to the necessity for using test
volumes through two chart periods. Corrections shall be made for pressure
base, measured flowing temperature, specific gravity, and supercompressi-
bility provided however, that if the specific gravity of the gas from any
well under test is not available, an estimated specific gravity may be
assumed therefor, based upon that of gas from near-by wells, the specific
gravity of which has been actually determined by measurement.

The seven [7) dmy averags flowing meter pressure shall be calculated
by taking the average of all consecutive 2-hour flowing meter pressure
readings as recorded on the seven (7) day flow period chart (test chart
#3). The pressure so calculated shall be used in calculating the wellhead
working pressure, determining supercompressibility factors and calculating
flow volumes.

The seven (7) dav flow period volume shall be calculated ifram the
integrated readings as determined from the flow period orifice meter chart,
(chart #3). The volume so calculated shall be divided by the number of
testing days on the chart ito determine the average daily flow period rate
of flow. The flow chart shall have legibly recorded a minimum of seven
(7) days and a maximum of eight (8) flowing days to be acceptable for test
purposes. The volume used in this calculation shall -be corrected to New
Mexico 01l Conservation Commission standard conditions. » %< ¢ ”'} BT

%;e average flowing meter pressure for the seven (7) day or eight
(8) y flow period and the corrected integrated volume shall be determined
by t§2 purchasing company that integrates the flow charts and furnished to
the operator or testing agency when such operator or testing agency requests
such information.

The daily volume of flow as determined from the flow period chart
(Test Chart #3) integrator readings shall be calculated by applying the
Basic Orifice meter formula.

Q - oV Ps

where:

Q = Metered volume of flow MCFD @ 15.025, 60° F. and .60
specific gravity.
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c! = The 24-hour basic orifice meter flow factor rorrs-i-a
for flowing temperature, gravity and supercompressibility.

h = paily average differential meter pressure from flow
w period chart.

P = Daily average flowing meter pressure from flow period
£ chart.

The basic orifice meter flow factors, flowing temperature factor
and specific gravity factor shall be determined from New Mexico 0il Con-
servation Commission Back Pressure Test Manual.

The Gaily fiow period average corrected flowing meter pressure, psig,
shall be used to determine the supercompressibility factor. Supercompressi-
bility Tables may be obtained from the New Mexico 0il Conservation Commis-~
sion.

When supercompressibility correction is made for a gas containing
either nitrogen or carbon dioxide in excess of 2 percent, the supercompressi-
bility facters of such gas shall Le Getermined by the use of Table V of the
C.N.G.A. Bulletins TS-402 for pressure 100-500 psig or Table 1II, TS-461 for
pressures in excess of 500 psig.

The use of tablea for calculating rates of fiow from integrator
readings, which do not specifically conform to New Mexico Oil Conservation
Commission Back Pressure Test Manual may be approved for determining the
daily flow period rates of flow upon a showing that such tables arﬁ/
appropriate and necessagy. = ,Z o

- /}/‘,w\/{/ - ‘l”\"‘-

The daily average integrated rate of flow for the seven-day flow
period shall be corrected for meter error by the multiplication by a
correction factor determined by dividing the sguare root of the chart
flowing meter pressure psia into the square root of the deadweight flowing
meter pressure psia.

Deliverability pressure, as used herein for the Mesaverde formation,
is a defined pressure applied to each well and used in the process of
comparing the abilities of wells in this formation to produce at static
wellhead working pressures equal “~ a percentage of the seven (7) day
shut-in pressure of the respective individual wells. Such percentage shall
be determined periodically by the Commission based on the relationship of
the average static wellhead working pnressures ’“w} divided by the average
(Pc) seven—-day shut~in pressure of the pool.
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The deliverability of gas at the "deliverability pressure" c¢f any
well under test shall be calculated from the test data derived from the
tests hereinabove required by use of the following deliverability formula:

p2 - p2
( c d) n
D = Q —
(pz - gl
c vj
WHERE : — -
D = Deliverability at the deliverability pressure,
(P3q) Mcfd, (at Standard Condition of 15.025 psia
and 60° F). '
_— 3\
Q = Daily flow rate in Mcfd, at wellhead pressure (P,).
Pe = 7-3day shut-in wellhead pressure, psia, determined in

accordance with Section B, Subsection I, Paragraph (B).
P, = Deliverability pressure; psia, as defined above.

P = Average static wellhead working pressure, as determined
from 7-dey flow period, psia, and calculated from New
Mexico 0il Conservation Commission “"Pressure Loss Due
to Friction" Tables.

n = Average pool slope of back pressure curvef( 75) for
Mesaverde wells). o

The value of the multiplier in the above/formula (ratio factor after
the application of the pool slope) by which Q7is mualtiplied shall not
exceed a limiting value to be determined ppfloa‘cally by the Cgmmlss1on.
Such determination shall be made after a study o the test data of Qhe pool
obtained during the’ previous_testing season. The imyéing value of -
multiplier may be exceeded only after the operator has8 conclusively shown
to the Commigsion that the shut-in pressure (Pc) is accurate or that the
static wellhe ﬁ\pressure (P ) cannot be logered due to existing producing
conditions. . /

TN i/ )
VIR A S V)

Any test hereinabove provided for will be considered unacceptable
if the average flow rate for the final 7-day deliverability test.is more
than 10 percent in excess of any consecutive 7-day average of the precedina
two weeks. A deliverability test not meeting this requirement shall be
invalid and the well shall be retested.
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All charts relative tofannualfdeliverability tests sh&ti- Seriwewwi-
fhed-by the wordas "Teat Chart No: 1% (2,3,4, etc.), and any or all chaxts
or photostats thereof shall be made available to the Commission upon its
request.

AI. ALL FORMATIONS OTHER THAN MESAVERDE

P

N
YAy () Initial a¥@¥or annual deliverability and shut-in
| Pressure Tests:

( 4

_ Except as provided in Special Pool Rules these tests shall be
made and reported in accordance with the procedure set out in this ordex
for the Mesaverde formation, provided however, that the exponent. ..”n“ _for
the Pictured Cliffs and Fruitland formations shall be.point eight fLyg_f5

(0.85) . | \ YA . \

P
N : oo S

-

SECTION C. INFORMATION TEST FOR ALL FORMATIOﬁE

I. I¥P

porey

TITN  MAYR pATPuss
LD VF A Lasd

"

s
4

(A) A one-point back pressure test may be taken on newly
completed wells before their connection or reconnection to a gas trans-
portaticn facility. This test ghall not he a required official test but
may be taken for information purposes at the option of the operator. When
taken, this test must be taken and reported as prescribed below:

(B) ONE-POINT BACK PRESSURE POTENTIAL
TEST PROCEDURE

1. This test shall bz accomplished after a minimum shut-in
of geven days. The shut-in pressure shall be measured
with a deadweight gauge.

2. The flow rate shall be measured by flowing the well 3
hours through a positive choke, which has a 3/4 inch orifice.

3. A 2~-inch nipple which provides a mechanical means of
accurately measuring the pressure and temperature of
the flowing gas shall be installed immediately upstream
from the positive choke.

4. The absolute opén flow shall be calculated using the
conventional back pressure formula as shown in New Mexico
0il Conservation Commission Back Pressure Test Manual.

/
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¥

The observed data and flow calculations shall be repor
in duplicate on Form C-122, "Multi-Point Back Pressure
for Gas Wells."

Nr r=critical flow exists when the choke pressure ig 13 psig
¢+ less, When this condition exists the flow rate shall

ke measured with a pitot tube and nipple as gpecified in
the Commission'’s manual of "Tables and Procedure for Pitot

Tests." The pitot test nipple shall be installed immediately

downstream from the 3/4 inch positive choke.

Any well completed with two-inch nominal size (1.995 insice
diameter) or larger shall be tested through the tubing.

IT IS FURTHER ORDERED:
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(A Diredintoly apon conpretion i caeh gne veld o D Juns Bacin,

& oaulein oorcnsuee Logt or sl beast 7ooays duracion shall be

1y

1.

-
Ll

(3) Vitkin S0 days atier a well o conneeoted Lo oogas transportation

Jaciiity Lhe ualdl shetl be tosied In gccordance with Scetion B,
Subpeotion I, Parvagrarh {AY oi thic order, and ihe results of

who teoht reporved to the Coauralosion, and to the gas transportation
facility to which the well is comnected. Faillure to Tile the required
test vithin the tiwe wroceribed above vill subjeeotl the delinquent well

~ .

Yo the dloss of one day'’s allovable for csach day the fosy is lak.

N
—
(9]
—

Any tast accomplished Tov inforaation purposes prior to pipeline
conncetion shell aot be rocognised as an official fost Tor ihe
cotablicshracnt of sllovables.

Iy, ATUAL DULIVIRABILITY AP SHUT- T PrnSSUl

Amnmual Deliverability and Shui-in Pressure Teots ol all producing

gas vells arce reguircea to bo nade ducing the poriod Tron Jawary 1 throughn
veccmoer 5L of .4 year.

1. Amnual Deliverability and Shut-in Pregsure Tests sh
the current annual after October 31
during H#t test period for wells conneetedMio a gas tremsportation Tacility

all 1ot be requircd

safiorofodobosx3E. but such tests nay be taken at the option of the omerator.
/ 2. An Initial Deliverabiliby Test accomplished in accord;a.nce with Annuel
/WO@‘ testing procsdures seb out in this order chall be used as an Aanusl Test
for that ycar.

All Annual Deliverability and Shut-in Pressure Tests required by this order
shall be filed with the Comalssion and with the gas transportation Tacility to
which the wells are commected vithin thivty {%0) days after the end of the
month duvring vhich the tests are coupleted; provided however, that all tests '

completed during the geriod Trom Pocauber 1 tlouusi Deceniber 31 shsll be reported
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not cator than Jepuary 1o of the folloving year. Failure to file the
required tests within the tha; preserlbed above nay subject the delinqguent

wells to the loss of 1 dayé allowable for cach day the test is late. o
xten@ion of tine will be allowed afier Januery 10 cxcept after notice and
heavin, ;.

SCHEDULE OF 18R-

(A) ADIUAL DRLIVIRABILITIY TESHS

At lcast 30 days prior Lo the b2iivnin, of the tests the gas trausportation

ieg regeoivin: gas frag wells o be tested shall, L cooperation with

respective operators, submit Yo the Commission's Aztec office m testing

schedule for the Annual Deliverability and Shui-in Pregsure tests. Tihrce

copics of the echedule shall be furnished to tne Comnission end onc copy shall

be furnished to cach operator co.cerncd. Such schedule shall indicete the dates of test,

000, operator, leace, well nunber gud location of each well.  The gas trans-

poritalion facility making the schedule of tests shall be notificd immediately

by aay operator unable to take such tis as scheduled.
Vie. en Initial Deliverability Yeot accougplished i accordance ywith

annual testing vrocedurces is to be used as an annual test, the operator shall
notiy; the Comalssion ang tihe gas transportation facility to which thoe well
is connected, in writin, prior to or durirn: the fouritcen day conditioning
period for said cest. ‘

In the event a vell is not tested 1rn accordance with the test schedule,
the well shsll be re-scheduled for testing, and the Comiission shall be
rotificd of such fact in writing prior to or during the Fourtcen days
conditioning period for seld test

It shall be the responeibility of each operator to determine that its

Jwells are properly scheduled by the transportation facility to which its

-

wells are connected in order to be tested within the testing scason.

{B) DELIVARABILIYY RETESTS
in cooperation with the transportation facility,
An vperstor nay d¥/dffAi4L/ schednle a well for doliverability retest

for substantial wencon ba notifisadion bo the Commiccion ton JA0) favs Lol

Py A eas S L lil WU CLl vllRLaal il v feaay SR e topg v e

the retest is Lo commence. Such notification shall consict of scheduling the

i
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well ao regudead for the semnl asliverabillty test in subseetion 111,
Pava,raph A, above. Sush retect chall be subject Lo the approval of

che Comaisston, ard conducted o counforaance with the Annual Deliverability
Moot 1 uren of

RN pravaey 31

tnie oarder. “he Comilscion ey, at its dicscretion,

require the retestin | of any well by cotification to the operstor to
CUHNUNLC SUCH reiest.

e requirements for Initial and Annual Deliverability Tests and tae
notification and scheduling ol such fests vhich appiy to newly completed
wells shall also spply Lo rewvorked or recoupleted wells.

WO IAY WITHESS TRSIS:

Any Initial or Annual Deliverability and Shut-in Pressuve tosy may e
wvitnessed by any or all of the following: an gient of the Commisgion, an
offsct operator, a revrescntative of the piveline company taking gas from
an offset operator, or a roprevceatative of a pipeline company taking gas
Trom vhe well under ¢ogi,

SiCEI0N B. PROCLDURE IFOR JhiS7T5:

PESA VEIWE FORMATION:

(A)  IHL{YIAL DELIVERABILITY AiD SHUL-IN PRESSURE TEST.

i Within sixty (C0) days after a nevly completed well is connceted to a gas
transportavion facillity the operator shall accouplish & deliverability
and chut-in pressure test in confornance with anmmual test procedures

o¥Y this order and results reporied as required in Section A, Subsection I,

or:

A}

. In the cvent that it is impractical to test a newly completed well in
accordance wlth parsgrsph 1. abo&e, the operator may accomplish s
deliveravility and shut-in pressure test in the following manncr:

(a) A seven o eight cey producticn chart may be used as

a basis for determining tne well's deliverability

providing the chsrt so used is preceded by at lecast

fourtecn (1k) adays continuous production. ‘fhe well shall

nroduce wxxrmtoteteRry through either the casing or tubing,

but not both, intec a pipeline during these periods. The production

S (ﬂ valve and choke settings shall not be changed during the conditioning

or flow periods. except during the first week ofﬂggnditioning period

when maximum production would over-range the meter.chart.



(¥)

(b) A shut-in pressurc of at least seven days duration shall
e ve taken. This chall be the shut-in test required in
Section A, Subsection I, Paragraph (A).
(e) The aversge deily static meter pressure shall be determined

in accordance with Section B, Subsection I, Paragraph (B).

™~

This pressure shall be used as Pt in calculacing Py for the
Deliverability Ca}culntiqn- | ,

(d) The daily averasge rate of flow shall be determined in - _
sccordance vith Section B, Subsection I, Paragraph (B)
of this order. '

(e} The static wellhced working pressure (Py) chall be

- determined in accoét'dance with Bection B, Subsection I,
Paragreph (B) of this order.

(£f) The deliveradility of the well shall be determined by
using the data determincd in Paragraphs {‘a) through (e}

(" sbove, in the deliversbility formula in mccordaace with

Section B, Subsaction I, Paragraph (B) of this order.

(g) The datas and calculstions for the above paragraphs (a)

- twrough (£) snall be reported s required in Bection A,
Suitsection I, upon the blue colored Form C-122-A.
(B) D, AR SHUT-IN T8 ,
This test a well
/POl Ay shall be taken by producing ¥ /oYy into the pipeline

through either the casing or tubing, but not both. Ths production

productio:n would over-rangze the meter chart.

valve and choke settings shall not be changed during either the conditioning
except during the first week of the conditioning period when ma.ximum)
- or flow periods/ Tne daily flowing rate shall be determined from an average
scven (7) consecutive produsing days, following a minimmm conditioning
(}106. of fourtsen (1%) consecutive days production. The first seven (7)

dey:s of said conditioning period shall have not more than one (1)

interruption, which interruption shall be no longer than 36 hours continuous

durstion. The eighth to fourteenth days; inciusive, of said conditioning
period shall have no interruptions whatsocver. All such production during
the fourteen (1%) days conditioning period plus the seven (7) days deliver-

. ability test periocd shall be at static wellhead working pressures not in exness
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of seventy-five (T5) per cent of the provious annual seven (7) day shut~in

pre2zure of such well if such previous annual shut-in pressure information

is availabloc; otherwise, the scven (7) day initial deliverability shut-in preesure
of cuch well shall be vued.

In the event that existing linc pressure does not permit e drawdown as
specified above, with the well producing unrestrictodly into ths pipelins, the
operator sball request an cxception to this roquirement on the Form C-122-A.

_The request shall state the reasons for the nccessity for the exception.

sert Mo 1 e static wellhead woriing prescure (Ry) of Any woll under test shall
be the calculated seven (7) day average static tubing pressure if the well
is flowing through the casing; or the celculated seven (7) day aversgs

/. static casing pressure if the well is flowing through the tubing, The
~ static wellhead working pressure (Py) chall be calculated by epplying the

tebles and wrocadures a2z 534 Gub iu Wew wexico Uil Conservetion Commisaion
manual entitled "Method of Calculating Pressure Loss Due to Friction in
Gas Well Flov Btrings for San Juan Besin.™

To ohtain the shut-in pressure of a well under test, the well shall
be shut-in lmmediately after the seven (7) day deliverability test for s
full period of meven (7) conseoutive deys. BSuch shut-in pressure shall be

k/ measured within the next cuccecding twenty-four (2k) hours following the
seven (7) day shut-in period aforesaid. The ceven day sbut-in pressure
N ’ provided communication exists.
shall be weasured on both tubing and casing,/ The higker of such pressures
shall be used as Pe in the deliverability calculation. When any such aimt—in
preocsure has been determined by the Coammission to bDe abnormally low, or vhen.
only one pressure ies availshble, the chut-in pressure to be used shall be

deternined by one of th: following methods:

1. A Commission designated value.

2. An averege shut-in presgure of all offset wells completed
in the same zome.
N 3. A calculated surface pressure bLased on a measured bottom
hole pressure. Such calculation shall be made in accordance
with New Mexico 011 Conservetion Commission Deck Pressure Mamal.
ALl wellbead pressures as well as the floving meter pressure tests vhich tre
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(6)

to be teken during the seven (7) day doliversbility test period, as required
hereinabove, shall be texen with a doad-weight gauga. The desd-weight reading,
the dato and time sccording to the chart shall bo recorded and maintained in
the compeny's records with the tept information.

Wilice mUUer CUATTE BOALL 0O cOAnged and S5O Arranged as %O reflect
upon & singie chart the flow data for the gas fram cach well for the full
sevan day deliverability tast period; except that no tests shall bve volded
if sstiofactory explanation is made 85 to the neccessity for using test

'voluaas through two chart periods. Corrections chall be made for pressure

base, measured flowing temperature, specific gravity, snd supercompressidility
provided howewur, that if the gpecific gravity of the ges from any well under

 test is not svailgble, an evctimated specific gravity may be assumed therefore,

based upen that of gas from near-bLy wells, the spacific gravity of which
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has been getually determined by measurement.,

The seven 7Y day averare flowin meter pressure shal)l be calculated
by tavine the averare of all congecutive ?=hour {lowing meter pressure
readines o vecorded on the seven 7Y cday flow period chart “test chsrt No. 3.)
The pressure so caleulated shall be used in calonlating the wellhesd
workine pressure, determinins supercompressibility factors and calculsting
flow volumer,

The seven (7% day flow veriod volume shall be calculated from the
integirated readings sc determined from the flow period orifice meter chart,
{Chart No, 3.) The volume so calculated shsll be divided by the number of
testing dayes on the chart to determine the averape daily flow period rate
of flow. The flow chért shall hsve lepibly recorded a minimum of seven (7)
daye and a maximum of eipght {8) flowing days to be acceptsble for tezt
purposes., The volume used in this calculation shall be corrected to New
tlexico 011 Conservation Commlission Stsndard conditions, -

The average flowing meter pressure for the seven (7) day or eight {8)
day flow period snd the corrected integrsted volume shsll be determined
by the purchasing compeny that integrates the flow charts and furnished
to the operator or testing agency when such operator or testing agency
requests such informstion.

The daily volume of flow as determined from the flow perlod chart
{Test Chart MNo. 3) interrastor readings chall be cslculasted by spplying the

Basic Orifice meter formuls,

< = ¢t V’h/w-;;«é—m%‘m:m(te»beitmm;mumi_

“here:
Q///// Q = “etered volume of flow MCFD at 15,025, 60° F, and .60

specific gravity.
¢! - Tne 2li-hour bgsic orifice meter flow factor corrected

for flowing temperature, gravity and supercompressibility.
h, = Deily averape differentisl meter pressure from {low

period chart,

qu¢>Pf = Dsily average flowing meter pressure form flow period

chart,
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The rasic orifice meter flow factors, flowing tempersture factor

and specific rrovity factor chall bve determined from lew Mexice O
Coneervation Commiscion Vack Pressure Test “anual,
The daily flow period aversve corrected flowing meter pressure,
neie, shall be used to determine the supercompressgibility factor,
m

Sunercomnrosaihiliie T, 0 may be obtsined from the New Mexico 01)

Consarvation Commicsion.

>

Vhen sunercompressibility correetion ig meade for a gas contsining

[

either nitroven or carbon dloxide in excess of 2 per cent, the super-

compressibilita {actors of such res shall be determined by the uce of Table
. S oY

V of the sggﬁg:;é;%ioned TE-1,0? for pressure 100-500 psiy or Table II,°

TS=L6Y rfor pressures in excess of SCO psis,

The use of tables for calculating rstes of flow from inteprator
readinrs, which do not specifically conform to New Mexico (il Conservation
Comrission Peck Pressure Test Yanual, msy be approved for determining
the dally flow period rates of flow upon a showing that such tables are
appropriate and necessary.

The daily aversre inteprated rate of flow for the seven-day
flow period shall be corrected for meter error by the multiplicastien by
a2 correction factor deternined by dividing the square root of the chart
flowing meter pressure psia into the square root of the desd-weight

flowing meter pressure psiea,

P ot
};/(V ?Z{!. Lomya ot oreld Tt
Deliverability pressure, as used herein for:lesa Verde production,

is 8 defined pfessure applied to each well and used in the process of
comparing the sbilities of wells in thic formstion to produce at static
_wellhesd working precsures equsl to ¢ percentage of the ceven (7) day
shut=-1in pressure of the respective individusl wells., Such percentage

shall be determined veriodically by the Commission based on the relationship
of the ave.age statlec wellhead workinre pressure {Pw¥ divided by the

average seven~day shut-in pressure 7?.) of the pool.




(9)
The deliversbility of smas st the "deliverability pressurc" of any
well under test shall be calculated from the test data derived from the

tests hereinabove required by use of the followine deliverability formula:

i n
D= (P?c - p?dw
\__,_‘——f-“—\—_.——-——-——
[ p? 2 9
r c - Pw‘
N

WHERE ¢
D = Deliverability st the deliverahility pressure,

(Pg) MCF/D, (st Standard Condition of 1Y.,02%

e 700

i psis snog GO F.i
/ C = Daily flow rate in FCF/D, 2t wellhead pressure

(Py).

Po = 7=-day shut-in wellhead pressure, vpsia, determinad
in sccordance with Sectlion B, Subsection I,
Paragraph (1),

Pi n Deliverchility pressure, psis, as defined shove,

LSRN i

P, = Averapge static wellhead working pressure, ac

, datermined from 7~dey flow period, peis, and
pael

kg

/;/,' cslculated from liew Mexlico 011 Conservation

i Commission Pressure Loss Due to Friction Tsbles for

San Jusn Rasin,
n = Average pool slope of back pressure curve {,7%)

for Mesa Verde wells.)

The value of the multiplier {ratio factor after the application of the

‘peol slope) by which ¢ is multiplied shall not exceed a 1imiting value to be
determined periodiecslly by the Commission. Such determination shall be made
C},///Efter a study of the test data of the poold obiszined dyring the previous

testing ceason., Thz limiting value of the multiplier may be exceeded only after

; the operator has conclusively snown to the Commission thst the shut-in pressure
{Pe) 1s accurate or that the ststic wellhead pressure (P} cannot be lowered due
to existing producing conditions.

Any test hereinsbove provided for will be considered unscceptsble

more tha- 10%
”;////;f the sveroge flow rate for the final 7 day deliverability test i§ﬁin excess of
{

sny consecutive 7-day aversre of the preceding two weeks SECEIyOIRECKIEOANEICCE AP
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xopeductborobnopbpebineopropenre. A deliversbility test” not meetinpg this

requirement shall be rebeetadi invalid and the well shall be retested.
iritial or
A1l chorts reistive tofsnnual deliverabllity lests shoddcbeobtndentordec

ppdec or photostats

tiicveol shell ve msae avallavlie to the Commission upon its request.

II, ALL FORMATIONS OTHER THAN MESA VERDE

(8) Initial snd/or Annuel Deliverebility snd Shut-In

Pressure Tests:

Except as provided in Special Pool Rules these tests shall
be made and reported in sccordance with the procedure set out in this order for
the Mesa Verde formation, provided however, that the exponent "n" for the
Pictured Cliffs, Fruitland and Farmington formations shall be zero point eight
five (0.85.)

SECTION C, INFORMATION TEST FOR _ALL FORMATIONS,

mMurIs A MmINam
I. LIrp UbF A0l

(A} A one-point bsck pressure test may be taken on newly completed
wells before their connection or reconnection to & gas transportation facility.
This test shsll not be s required official test bup mes be taken for informstion
purposes at the option of the operator, When taken, this test must be tskea and

reported as prescribed below:

(B}  ONE=-POINT BACK PRESSURE POTENTIAL TEST PROCEDURE,

1. This test shall be gccomplished after a minimum
shut~in of reven days. The shut-in pressurc shsll
be messured with s dead weight gusge,

2. The flow rate shsall be messured by flowing the-
well 3 hours th:rough a positive choke, which has a
3/h inch orifice.

3. A 2~inch nipple which provides s mechanicsl means
of securately measuring the pressure and temperature
of the flowing ges shall be installed immediately up-

stream from the positive choke.




(11)
b. The absolute open flow shall be cslculated using the
conventional back pressure formula as shown in New Mexico

011 Conservation Commission Beck Pressure Test HManual.

1
.

The obgerved dots and flow c¢alculastions shsall be reported

de e T A A e e W N w AN

In Zuplicsstl oo Ui O-177, THulii~rului back rressure

Rl Ll o

A}

Test for Gas Wells."
6. Non-criticsl flow exists when the choke pressure is 13 psip
flow rate
or leus. ‘hen this condition exists the ¥gXI shall be
measured with a pitot tube and nipple as specified in the

Commissions manval of "Tables snd Procedure for Pitot Tests,"

The pitot test nipple shall be installed irmedistely down-

straom from tha 3/l inch pesitive choke,

7. Any well completed with twoe-inch nominsl size (1.995 inside

dismeter) or larger shall be tested through the tubing. Amx

IT IS FURTHER ORDERED:

o g A1l forms heretofore mentioned, are hereby asdopted for the
| use in the San Juan Basin Ares in oﬁcn form subject to such modification
as experlence may indicate,.
Ali testing sgencies whether individuals, companies, pipeline
companies or operators shsll maintain a log of all tests accomplished by them

including all field test data,

g DONE at Sants Fe, New Mexico, on the day and yesr hereinabove

L ; designated.

CMAMD AT WHRLT WMy TAn
P Y R R T C 7 RV L 9

0T CONSLRVATION COMMISSION
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