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THE TI-59 PAKETTE STORY

Since the early days of handheld programmable calculators, Texas
Instruments (T1) has been deeply involved in supplying not only
calculators with exceptional power but also programs (software) to
match. Many experts were put to work within their special fields of
endeavor to design quality Software Libraries for Tl calculator
users. Among the Libraries produced by Tl for the TI-59 are:

e Statistics e Aviation

e Real Estate and Investment ® |eisure

e Surveying ® Business Decisions

e Navigation e Securities Analysis

e Farming e Electrical Engineering
e Math/Utilities e RPN Simulator

Fully recognizing TI-59 users may require programs other than
those included in TI-59 Libraries, a second program source was
developed. This source, the Professional Program Exchange,
gathers, compiles and redistributes programs written by TI-59
users who defined their own specific program needs and filled
these needs by writing programs. These programs, now in
Pakettes, add a new dimension to the software made available to
T1-59 user. Combining some of the best Tl originated programs
with the most popular programs found in the Professional Pro-
gram Exchange, Program Pakettes offer a true software value.
Current Tl Pakette offerings include:

Securities Programming Aids
Statistical Testing 59 Fun
Civil Engineering 3-D Graphics

Electronic Engineering
Blackbody
Oil/Gas/Energy

Printer Utility
Astrology

Fluid Dynamics
Mathematics

Lab Chemistry
Production Planning
Marketing/Sales
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Program Title Rev.

WELL LOG INTERPRETATION
Abstract of Program

Calculates formation water resistivity, ppm, porosity, and water saturation for a formation
using the SP and induction log and a sonic or density porosity log.

Original SR-52 Program written by Noel D. Rietman of Amarillo, Texas
User Benefits:

Significant user time savings - also reduces the likelihood of error.

Category Required Prog. Card PL?b-riaOrOA Needed [J
Name____ O/G/E |Progs. Steps__ 189 Sides 1 ModilG 10— .11

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is
established with Texas Instruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce

or sell this information in any way it chooses, without compen-
sation to me. To my knowledge, this data is not copyrighted, and
contribution of this information to Texas Instruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information.

Submission Checklist
g/ Recorded

Magnetic Cards
-'3/ Submission Abstract
{Z/ Program Description
¥ User Instructions
Q/ Sample Problem

Signature Date Listing
e Texas Instruments Tel. No. U
Address m
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-I1S”" BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: Rev.

Well Log Interpretation

Method, Equations, Sketches, Limitations, References, Error Recovery:

A constant K is calculated from:

5537 —[ 1.04 (.413) - 973
K=10 log{ | Ts+7 Rmfs - .016 J

57
Rmfs = mud filtrate resistivity (ohms MQ/M) at
Ts = sample temperature (°F).

Then:
K+Ts
Rmf = K+T¢ Rmfs
Rmf = mud filtrate resistivity (ohms M2/M) at
Tf = formation temperature (°F).
Rw = Rmf
( -SP
10 14 Tf+46.5
Rw = formation water resistivity at Tf (ohms MZ/M)
SP = spontaneous potential (millivolts)
5537 1.04
ppm = K+Tf)
L.Z'-_I-—Sf] Rw-.016

ppm = NaCl concentration (parts per million)
Fractional porosity (Q) is calculated as follows:
Density log: 0=Pg-Pg
Pl-Pg

PB = bulk density (gm/cc)
Pg = grain density (gm/cc)
Pl = liquid density (gm/cc)

O See Continuation Sheet
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Continued From: Program Description O User Instructions O Stmt. of Example

Program Title: Rev.

WELL LOG INTERPRETATION

sonic log: ¢=t- atm
tp- Atm

At = transit time (microseconds)
atm = matrix transit time (Microseconds)
atp= fluid transit time (microseconds)

Fractional water saturation (Sw) is calculated from:

—— Rw) 1o
™ R,

A = formation volume factor constant
m = cementation factor

N = saturation exponent

R = formation resistivity
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Sample Problem

%

Statement of Example

Calculate the formation water resistivity at formation temperature, ppm, the porosity (@)
and the water saturation (SW)_for a well log which has the following characteristics: Mud
filtrate resistivity 1.2 ohms Mz/M at 75°F, 200°F formation temperature, -40 millivolts
spontaneous potential, 67 and 72 microseconds per/foot transit time (A t), 40 and 30 ohms
M~/M measured formation resistivity (Rt)’ 188.7 Msec/ft. fluid -transit time and 55.56
Msec/ft. matrix transit time (5,300 ft./sec. Velocity in fluid and 18,000 ft/sec. matrix

velocity.)
O See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
188.7 STO 10 Stores atg
55.56 STO 11 Stores Atm l

A 7.000 Sets up Sw = (A/0™)!

with A= .62, m=2.15, n52. To use other values, store Ain 15, m in 14 and n in 16, then
press B, displaying 7.000.

75 R/S 1.439 Enter temp. T
13 R/S 3.425 Enter Rmfs at T
200 R/S 463 Enter formation

temperature T
Read Rmf @ Tf.

R/S 10.000
40 R/S .134 Enter negative of
SP. Read formation
water resistivity Rw.
R/S 16218.786 Read ppm.
67 R/S .086 Enter at. Read .
40 R/S .638 Enter R;. Read SW
72 R/S 123 Enter at. Read 0.
30 R/S .499 Enter Ry. Read SW.

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )
ns —Printed and displayed

O Over
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TEXAS INSTRUMENTS
Caleulator Products Division

Submission Abstract

Program Title p Apip GAS RESERVE ESTIMATE

Rev.

Abstract of Program

Calculate recoverable reserves of natural gas per acre foot of bulk reservoir volume. Useful
for reconnaisance estimates where only depth, average rock porosity and connate water
content are known. If actual reservoir pressure and/or deviation (Z) factor are known, any
or all of these values may be entered to improve the accuracy of the estimate.

Original SR-52 Program by Joe M. Coffield of Shreveport, La.

User Benefits:

Provides a rapid approximation of potential natural gas reserves for drilling prospect
evaluation, particularly in areas of limited reservoir information.

Category Required Prog. Card Ecb-:aclgA Needed [
Name_____ O/G/E |Progs. Steps 140 Sides Mol iD 0

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no

Submission Checklist

relationship, confidential or otherwise, express or implied, is X Recorded
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce i
or sell this information in any way it chooses, without compen- ] Submission Abstract
sation to me, To my knowledge, this data is not copyrighted, and k] Program Description
contribution of this information to Texas Instruments by me does )
not breach any obligation to any other person or organization bJ User Instructions
relating to proprietary or confidential inforration. [;' Sample Problem

Signature Date bJ Listing

Name ___lexas Instruments Tel. No. 0

]
Address
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
““AS-IS”" BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.



\ i Page. 2 of 5 @,6[8.0 0 2

For Tl use only

PPX-39

professional
program exchange TEXAS INSTRUMENTS

£ ~ H/ Calculator Products Division

Program Description

Program Title: Rev.
RAPID GAS RESERVE ESTIMATE

Method, Equations, Sketches, Limitations, References, Error Recovery:

Calculates recoverable natural gas reserves on a unit basis, millions of cubic feet (MMCF),
at 15.025 psia and 60°F. base, per acre foot (A') of bulk reservoir volume, using the following
relationship;
Q= 43 560 x POR%/100 x (1-WTR%/100) x 520 x (BHP + 14.7) x .8
' 1,000,000 x (BHT + 460) x 15.025 x Z

Q= MMCEF/A'

POR% = Rock porosity, % of bulk volume

WTR% = Connate water, % of pore space

BHP = Average bottom hole pressure (psia)

BHT = Average bottom hole temperature (°F)

Z= Deviation factor
Program requires entry only of depth, porosity %/100 and Wtr %/100, estimating BHP
from a gradient of 0.433 psi/foot and BHT from 1.5°F. gradient per 100" with assumed
surface temperature of 60°F. Z factor is calculated as unity unless specified. BHP, BHT

and Z factor may be entered if known, in which case actual values wiill be employed in
the calculation.

Recovery factor is programmed at 807, roughly equivalent to assuming an abandonment
BHP of 20% of the original BHP. Answer may be adjusted to other recovery factors as
followss

Q (90% recovery) = Qx 90 o
80

0 See Continuation Sheet
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TEXAS INSTRUMENTS
Calculator Products Division

Sample Problem

Statement of Example
PART A:  Depth of reservoir = 10,000'; Porosity = 25%, Connate water = 30%,
Calculate recoverable gas reserves (80% recovery factor)
PART B:  Depth of reservoir - 10,000', Porosity = 25%, Connate water = 30%
Average reservoir pressure = 4575 psig. Deviation factor = 1.02
Calculate recoverable gas reserves (80% recovery factor)
[0 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
PART A: CMs* Clear memories
.25 A 25 % POR%/100
30 B S0 WTR%/100
10,000 i 10,000%* Depth (ft)
D (1.3686)* MMCEF/A'
1.36863724
PAFT B: CMs* Clear memories
25 A 25 POR%/100
.30 B S0 WTR%/100
10,000 C 10.000* Depth (Ft)
4575 g % 4575% BHP (psig)
1.02 C' 1,02+ Z
D (1.4175)* MMCEF/A'
1.417466118
*Printed and Displayed
Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause)
n* -Printed and displayed

O Over
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N Submission Abstract

Program Title Rev.

COMPRESSIBILITY FACTORS FOR SWEET NATURAL GASES
Abstract of Program

Calculates the compressibility factor (Z) for sweet natural gases to account for deviations,
from the ideal gas law, in the behavior of real gases. It is based upon a simplified version

of a correlation by Dranchuk, Purvis & Robinson (1974). Input required is gas specific
gravity, temperature and pressure. Output includes pseudo-critical temperature and pressure,
pseudo-reduced temperature and pressure and the gas compressibility factor.

Original Program written by J. J. Doubek of Denver, Colorado.
User Benefits:

Provides a quick method of es timating compressibility factors without the need of
tables, graphs or detailed analysis of natural gas (sweet) composition.

Category Required Prog. se3 Card t%:aorg:a Needed  [J
. i
Name__QLGLE_ PI‘OgS. Steps i Sides Module 1D {ii]
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is [ Recorded
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce o
or sell this information in any way it chooses, without compen- [} Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and P ipti
contribution of this information to Texas Instruments by me does Q regrem Desr?rln ik
not breach any obligation to any other person or organization [ User Instructions
relating to proprietary or confidential information, @ Sample Problem
Signature Date G Listing
Name ___Lexas Instruments Tol. No. a
Address o
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: Rev.
COMPRESSIBILITY FACTORS FOR SWEET NATURAL GASES

Method, Equations, Sketches, Limitations, References, Error Recovery:

This program calculates compressibility factors (Z) for sweet natural gases to account for devia-
tions from the ideal gas law. In cases where the gas composition is unknown, the pseudo-critical
properties are determined from a graph based upon the specific gravity of the gas. Thomas,

Hankinson & Phillips (1) took data from such a graph and developed the following correlations:

T, =170.491 +307.344 G
P.=709.604-58.718 G

Standing & Katz (2) developed a graphical £ factor chart in 1942 which uses pseudo-reduced

pressure and temperatures as parameters. This graph may be represented by the BWR equation
of state fitted by Dranchuk, et al (3) in 1974:

Z=1+ (AI+A2/Tr+A3/Tr3 )pr % (A4+A5/Tr)”0r2 + A—f%j
r
where

A =0271P/(ZT,) T, =T/T, ~ P =P/P,

A; = 031506 Ay =-1.0467 A3 =-0.5783
A4 =0.5353 As =40.6123
Ay =0.6815

The program assumes Z = 1.0 for the first calculation and then iterates five times. Should more
accuracy be desired, a larger value may be stored in register 00 in program step 008. Each
iteration requires approximately 4.4 seconds to calculate.

(DThomas, L. K., R. W. Hankinson and K. A. Phillips (1970). Determination of Acoustic
Velocities for Natural Gas, J. Pet. Tech., 22, 889-895.

(2)standing, M. B. and D. L. Katz (1942). Density of Natural Gases, Trans. AIME, 146, 140.
€ )Dranchuk, P. M., R. A. Purvis and D. B. Robinson (1974). Computer Calculation of Natural

Gas Compressibility Factors Using the Standing and Katz Correlations, Inst.
of Pet. Tech., IP-74-008.

0 See Continuation Sheet
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Sample Problem

Statement of Example

A natural gas reservoir has a temperature of 200° F, and a pressure of 2500 PSIA. What is the
gas compressibility factor if the gas has a specific gravity of .65?

O See Continuation Sheet

*Printed anli Displayed

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )

ns —Printed and displayed

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
RSET R/$ Wy

65 A 370.2636* TC* T,
R/S 671.432* PC* P

200 B 1.779813085* TR* T,

2500 ¢ 3.723385242* PR* P
D 8872903496* Z * Z

0O Over
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TEXAS INSTRUMENTS
' Calculator Products Division

Submission Abstract

Program Title

Production Sch. for Exponentially Declining Wells

Rev.

Abstract of Program

production on a yearly basis.

For wells exhibiting exponential decline. this program calculates: (A) Decline rate and economic
life in reserves, initial potential and economic limit are input., or (B) Reserves and economic life
if initial potential, economic limit and decline rates are input.

Following (A) or (B), the program calculates yearly production, cumulative and year end

Original SR-52 Program written by R. J. Doubek of Denver, Colorado.

User Benefits:

declining production characteristics.

Saves time over manual calculation of reserves and production schedule forecasts and is less
costly than computer-generated forecasts used for cconomic analysis of wells with exponentially

Category)rf Required Prog. Card - ‘:_ﬁ;:aorgﬁ Needed  [J
Name O/G/E  iprogs. Steps 195 Sides 1 Module ID 0

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no

Submission Checklist

relationship, confidential or otherwise, express or implied, is (N ieordad
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce o
or sell this information in any way it chooses, without compen- K] Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and X Program Description
contribution of this information to Texas Instruments by me does i
not breach any obligation to any other person or organization X User Instructions
relating to proprietary or confidential information. X Sample Problem

Signature Date X Listing

Noeria Texas Instruments Tel. No. 0

Address -

City State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-1S” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title:

Rev.
Production Schedule for Exponentially Declining Wells

Method, Equations, Sketches, Limitations, References, Error Recovery:

Production rate decline curves are widely used to forecast future production rates and to
estimate remaining reserves. Many wells exhibit exponential decline in that a graph of the
natural logarithm of production vs. time is a straight line with a slope of -b. This type of
decline is known as constant rate, or percentage decline in that if q is the rate:

L et 4
90 qj 2

or exp (‘b) =1-d d = percent decline
alsoq=qoe'bt t = time

and Q-Q0 =y 24 Q = cumulative production
b

If reserves, initial rate and economic limit rate are input, the program will calculate decline and
economic life. If reserves are input as zero, the program makes a conditional transfer and calculates|

reserves and economic life.

Following determination of economic life - yearly production, cumulative production and year
end rate may be determined by inputting year (1, 2, etc.), Run, Run, etc., on a sequential basis.

O See Continuation Sheet
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Sample Problem

Statement of E

xample

A. Determine the reserves and life for a well that has an initial potential of 75 B/D oil, an
economic limit of 5 B/D, and a decline rate of 23% per year. Prepare a three year
production forecast for the well.

B. Check the decline rate using reserves determined in part (A).

O See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
(A) RSET R/S 0.
0 A 0.*
75 B 75% Int. Initial potential
5 & 5% In. Economic Limit
23 D 97:756.09993 * Reserves (Bbl).
R/S 10.36119084* Life (years)
1 E 24,089.89605* 1st year production
R/S 24,089.89605* st year cumulative
R/S SLI5* Year end rate
2 E 18,549.21996* 2nd yr. production
R/S 42,639.11601* 2nd yr. cumulative
R/S 44.4675% Year end rate
3 E 14,282.89937%* 3rd yr. production
R/S 56,922.01538* _ 3rd yr. cumulative
R/S 34.239975* Year end rate
(B) CER:
RESET
R/S 0.
97 756 A 97756.% In. Reserves
75 B qo* In. initial potential
> @ St In. Ec. Limit
0 D .2300002057* Decline Rate (check)
R/S 10.36118025* Life
*Printed and Displayed
Modes: (n)s —Printed only (n)—Displayed Briefly ( Pause)
ne« —Printed and displayed

O Over
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TEXAS INSTRUMENTS
Calculator Products Division

Submission Abstract

Program Title A § WELL DELIVERABILITY

Rev.

Abstract of Program

Shut in pressure, pipeline pressure, gas in place, slope from back pressure curve and producing
characteristics of a gas well are the input items. Future annual production volumes are calculated
from these data for a well in a depletion drive reservoir.

Original SR-52 Program by Noel D. Rietman of Amarillo, Texas

User Benefits:

Significant user time savings - also reduces likelihood of error.

Prog.
Steps

Required
Progs.

Category
Name___ Q/AG/E

Card PC-100A Needed ~ [J
148 Sides___ 1 'ﬂ;g;iﬂimiﬂ

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is
established with Texas Instruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce

Submission Checklist

=

Recorded
Magnetic Cards

or sell this information in any way it chooses, without compen- Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and Program Description
contribution of this information to Texas Instruments by me does c :
not breach any obligation to any other person or organization Al User Instructions
relating to proprietary or confidential information. X Sample Problem

Signature Date Listing

ilikne Texas Instruments Tel. No. 0O

Address -

City. State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS*" BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: & xs WELL DELIVERABILITY i,

Method, Equations, Sketches, Limitations, References, Error Recovery:

If current shut-in wellhead pressure is unknown, it may be calculated from:
Go - Ge
P= E Go % Po
P = Current shut-in wellhead pressure (psia)
Go = Original gas in place (MMcf)
Gce = Cumulative gas production (MMcf)
Po = Original shut-in wellhead pressure (psia)

Likewise, if the well producing coefficient C is not know, it can be calculated from:

_ 365 (q)
===
(P=-L" q = A known producing rate (Mcf/day)
P = The corresponding shut-in wellhead pressure
(psia)
L = The corresponding flowing wellhead pressure
(psia)

n = Slope from back pressure curve on the \ﬁt‘ll
C = Well producing coefficient (Mcf/yr/psia<)

The number of time steps per year for the calculation is then chosen.
The method then consists of an iteration procedure as follows:

For time step 1, the production Qy is:

Ql =C (P 2—Lz_]n Q; = Production (MMcf) during time step 1
Py = Shut-in wellhead pressure at beginning of step 1
(psia)

A beginning pressure for time step 2 is then calculated from:

G-
I 1
I T P
- % Gy } I P> = Shut in wellhead pressure at beginning of
step 2 (psia)
(5as in place at beginning of step 1 (MMct)

Gy
The production Q- is then calculated from:

Q,

Production (MMcf) during time step 2

(3 See Continuation Sheet




paAg|ds|p puE peiulig—su
{@sneq ) Alyelig paAejdsig—(u) AjUo pejulig— s (u) :sepow
6
: paAerdsi( pue BaT%
L
o (uononpoid siedak [euonIppy 10J ¢y Juissaid jeador)
P « poid 1eak pug S/d
" % poid Ieak s s 'ssaxd g ainssaad ourpadid 191ug 91
"ssaxd "Wl PAIo)s ¢ 06 S/d "JJ200 JUDIDI}J0I MOJJ I2juy "
IeaA/sdajs awn) z ] : owm_a
i 08 S/ ur sed “way soeld ur sed “wrar 193Uy 1
uorjonpord ‘qund 1l 0L S/d ‘ssaxd woy ainssaid “wal 12)uy €1
m?l_smmml_a aulp) of 09 S/ adojs adoys 1a1uq 7l
JUQIOIJJR0D ¢ oS ) ‘poid [enuue JO O[BD JZI[RIIIU] [
- 'JJ200 MO[] S/ J1B1 MO 3JBI MO[J 1893 191U7] 01
0 S/ adoig adors 191uy] 6
o@\mo L 0'€ S/ dd aInssald Surmopj 1591 1a1uy 8
ooe[d Ul SBF "Wl o 07 S/ dIS aInssard ur-jnys JuALIND 191Uy L
'ssaxd Sururewal ¢ 01 d "]J900 MO[] JO "O[BD JZI[BIIIU] 9
2dors v 'ssard “uwray S/ ‘ssaxd “Su1o aInssaid ‘WAl peay “BIBp 191Ug e
0¢ S/ ‘poiad ‘[uno BJEp Id)UY ¥
. aoepd
g 0¢C S/ ur ses “3uo BIBp IdJUy €
aoe[d ur sed 3uo 0’1 Vv a1nssaid “wWal Jo [ AZI[RIIU] 7
ZSPy o (Z1 uraeak/sdoals awn a103s ‘1 x1j) werdoid 19juyg [
(EEN(a~) SHILSID3H Y1ivd (mojeq puabs| 88s) 300W/LNdLNO SS3Hd H3ILIN3 3HNA3O0Hd d31S]
6 8 L 9 [ 4 3 z i 0 Sov14
suoiiesadQ b6¢ btd
o o I O buipuedy = 8G-11 40}
o|l ©3 OO ED ER ED Em sqnisiq al anpojy Aleiqiy SUOIPNJISU| Jas)
o] THE 3 EH B I m 0
. T I I E @ O SESSS4PIL (ajqeorjdde 41)
r i H Il EH & o { D RO s|aA8 HEs apopy Jejnbuy \ /
aInssard aul] Mau IQuy 4 £ & m 0 m m O 1a)sifiay 1 0 G ® Bip - &
watd " TE El M M (=] *
§3 aut| goc\g 11e)say i O (F (=) @S SjanaT] sisayiualed (/| 40) uonilied
Fjonpoid [enuue "ofe; . NN e d
and O 53 T R 3 R N R & T To8ueyy faeisey ononpoig| o) FECh abuoypdxe wosbosd
'JJo00 saje[ofe) o || AT A (8l (%A (2] _ [ouolssajoid
arnssaid saje[nofe v [| TEE0= BN (53] (Fui] (] -
i % XLITIAVHAAITAd TTaM SVO 6G-Xdd
SA3X Q3NI43a H3sSN (g0 do) s13av1 931 weiboiq f \
—mno_o_w_.o.w_ T 49 T abey

198US uojenujUOD 89S O




\ i) Page 40f 7 18;6[8101015—’

For Tl use only

PPX-39

professional
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Calculator Products Division
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Continued From: & Program Description [ User Instructions [ Stmt. of Example
Program Title:

Rev.
GAS WELL DELIVERABILITY £

A new pressure Py is calculated from:

= (. G0,
Py = SEle ] 5
G

Then Q3=C (P;E-Lj)n

G QQy-Q3 )

and Py = } G =)

etc.
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Caleulator Products Division

Sample Problem

Statement of Example

Calculate the future annual production for a gas well with the following characteristics: Original
gas in place 1061 MMcf, cuml. prod. 605 MMcf, original wellhead shut-in pressure 850 psia, n value
from back pressure curve .9. The well will now flow 410 Mcf per day against a pressure of 140 psia
Use a line pressure of 200 psia for the first 2 years, then 50 psia thereafter. Use 4 time steps per

year.
0 See Cortinuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
fix decimal point at 1. Stoge 4 in 12 (time steps/year).
A 1.0 Initialize calc. of
pressure.
1061 R/S 2.0 Enter orig. gas in
place
605 R/S 3.0 Enter cuml. prod.
850 R/S 365.3 Enter orig. shut-in
W.H. press. Display
remaining pressure
B 1.0 Initialize calc. of C.
365.3 R/S 200 Enter remaining W.H.
pressure
140 R/S 21.20) Enter current test
pressure
.9 R/S 4.0 Enter slope
410 R/S 4.2 Enter current test
rate. Display C
B 5.0 Initialize calc. of
annual prod.
9 R/S 6.0 Enter Slope
365.3 R/S 7.0 Enter rem. WH Pres.
456 R/S 8.0 Enter rem. gas in
place
4.2 R/S 9.0 Enter C
200 R/S gr0r Enter line pressure
Read production for
*DiSp]th‘d & Printed Modes: (n) = —P_rinted onlv. ({n)—Displayed Briefly ( Pause ) vear |
i n+ —Printed and displayed o

O Ovwver
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Sample Problem (cont’'d)

8.6[8 0 0,5

For Tl use only

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )
n=- Printed and displayed

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
R/S 49 5% Read production for
year 2
E 1.0* Enter new line press.
50 R/S 6oL Read production for
year 3
R/S 44 1% Read production for
year 4.
R/S 30.2* Read production for
year 5.
R/S 21.8* Read production for
year 6.
R/S 163% Read production for
year 7.
R/S 12:5% Read production for
year 8.
ete.
(Flash indicates well is
depleted)
*Printed and Displayed.
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TEXAS INSTRUMENTS
Caleulator Products Division

Submission Abstract

Program Title OIL RESERVE ESTIMATE

CONSTANT PERCENTAGE DECLINE (Exponential Decline)

Rev.

Abstract of Program

that fractional part of an interval.

Given the initial rate of production, the estimated annual percentage decline, and the
economic limit, the program can be used to compute the future rate of production and cumu-
lative production as a function of time. It also calculates the remaining reserves.

When the economic limit is reached, the program assumes production will be halted and will
indicate when (months and fraction thereof) this limit is reached and give the outputs for

Display will flash when the economic limit is reached.

User Benefits:

Predicts the future performance of an oil well or oil lease and computes the remaining

reserves.
Category Required Prog. Card Eicl:;:ac:?rA Needed [
Name____0/G/E_ |Progs.____|Steps__ 159 Sides____1 Module 1D Gl

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no

Submission Checklist

relationship, confidential or otherwise, express or implied, is ¥ Recorded
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce SN
or sell this information in any way it chooses, without compen- Kl Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and Kl Program Description
contribution of this information to Texas Instruments by me does :
not breach any obligation to any other person or organization Kl User Instructions
relating to proprietary or confidential information. Kl Sample Problem

Signature Date Kl Listing

e Texas Instruments Tel. No. O

Address )

City State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: OIL RESERVE ESTIMATE

CONSTANT PERCENTAGE DECLINE (Exponential Decline)

Rev.

(4)

Equations Used:

Symbol Description
PI Initial Production Rate
Pt Production at Time t
t Time Interval
EL Economic Limit
NP Cumulative Production for t
5 Np Total Cumulative Production
APD Annual Percentage Decline
RD Decline Rate
-Rpyt
(1) P=Pyxe D
@ Ns= Pi-%
Rp
P
t: t
Rp

1 -
Rered e 1
D~ ™ S—51APD’

Method, Equations, Sketches, Limitations, References, Error Recovery:

Units
Barrels/Mo.
Barrels/Mo.
Months
Barrels/Mo.
Barrels
Barrels

T

Z%/Mo. (As Dec.)

0 See Continuation Sheet
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TEXAS INSTRUMENTS
Caleulator Products Division

O Stmt. of Example

Program Title: OIL RESERVE ESTIMATE Rev.
CONSTANT PERCENTAGE DECLINE (Exponential Decline)
FLOW TIAGRA™M
INPUTS £ OuTPuTs CALLULATIONS
EsSL E! ]LBL € (CaleuLmre!
Iromianiza T
Lur = 1
CMs Pe=fre ™ | %
Sto Pe (QW) (o™ |
[LBL A" (Zweur) | | %
LSToae Pr [ | =o' }
LBL B8' (Iweur APD 1NV <0
CALCULATE = StoRre | & pos
Bo
v 20 "
LBL ¢’ (Ineur) TP TaL ReL E.  (od)
Store Ev = Ro 9] STO E. (o) As Pe
STO Ne (o7) 3
LBL D' (Iweur) _1| | SumM Ne(o®) X = (3 3
Store X | I .tI( o Reo
RCL o4
i sTa k& (oa)
I sum &{'(05} | St & lo=y
RCL Pg (Q6) ¥
ST P (o) A Pg Pe = Pr x &-“'* »*
|
Ao -r.&‘(om ] ([ STo P (W) (09)
i
LBL A ! I > )
s Pr-E !
ROL Pe (09) | = 1 Nps o s
]
SToe Np (0 i
LBL B | Sum Np (0%) Jl
RCL Ne (on)
’ rEnlmn. TwuoweaTian To Y
s I Swow BEL was |
8L C | | Remenes l
RLL £Ne (on) | . Y
f ’\""tﬂ I
LBL D
| ReL (9% | % Susroutine LFFlg
%% Susroutine O,MS
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TEXAS INSTRUMENTS
Calculator Products Division

Sample Problem

Statement of Example

An oil lease has an initial production rate (Pp) of 1000 B/Mo. Annual Production decline is
estimated to be 30% and the economic limit to be 120 B/Mo. Compute the production rate at the
end of each 12 month period until the economic limit is reached. Find: (1) the production rate
at the end of each interval (Pt)' (2) the cumulative production during the interval (Np), (3) the
total cumulative production up to the end of the interval (ﬁNP), and (4) when the economic
limit is reached.

O See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
2nd E' 0. Initialize
1000 2nd A’ 1000. Input P;
30 2nd B' 029722912 Input APD & Display
RD (as decimal)
120 2nd C' 120. Input E;
12 2nd D' 12 [nput t
E 2 2t
A 700. Py
B 10093. Np 15
C 10093. ZNP Interval
E 24. =t
A 49Q. Pt S5
B 7065. Np Interval
@ 17158. ZN p
E 36. st
A 343. Pt 3rd
B 4946, NP Interval
C 22104, ya NP
Modes: (n)+ —Printed only (n)—Displayed Briefly ( Pause )
n+ —Printed and displayed

X Over
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Exchange Page_ 0 of 7 18 .6/8,00,6
For T| use only
Sample Problem (cont’d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
E 48. £t
A 240. P, 4th
B 3462. NP Interval
C 25566. ZNp
E 60. 4.t
A 168. P, 5th
B 2423. NP Interval
¢ 27990. Z Np
E 71. (Flashing) Economic Limit is
Reached
CE 7 Stablize Display
A 120. P,
B 1617. Np
C 29607 ZNp

NOTE: D chn be pressed tp redisplay Z t during any of above intervals.

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )
ns- Printed and displayed
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OIL/GAS/ENERGY

WELL LOG INTERPRETATION

Calculates formation water resistivity, ppm, porosity, and water saturation
for a formation using the SP and induction log and a sonic or density
porosity log.

TI-58 or TI-59.

RAPID GAS RESERVE ESTIMATE

Recoverable reserves of natural gas per acre foot of bulk reservoir volume
are calculated.

TI-58 or TI-59.

COMPRESSIBILITY FACTORS FOR SWEET NATURAL GASES

Given gas specific gravity, temperature, and pressure, the compressibility
factor is calculated.

TI-58 or TI-59.

PRODUCTION SCHEDULE FOR EXPONENTIALLY DECLINING
OIL WELLS

Calculates decline rate and economic life of reserves.

TI-58 or TI-59.

GAS WELL DELIVERABILITY

Given shut in pressure, gas in place, slope from back pressure curve and
producing characteristics of a gas well, future annual production values
are calculated.

TI-58 or TI-59.

OIL RESERVE ESTIMATE CONSTANT PERCENTAGE DECLINE
Given the initial rate of production, the estimated annual percentage
decline, and the economic limit, this program calculates the future rate
of production and cumulative production as a function of time.

TI1-58 or TI-59.

PREPROGRAMMED MAGNETIC CARDS ARE NOT INCLUDED.
(The program Code Lists must be keyed into blank magnetic cards.)

TEXAS INSTRUMENTS
INCORPORATED

DALLAS TEXAS
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