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DOE HIGH-POWER SLIM-HOLE DRILLING SYSTEM
EXECUTIVE SUMMARY

Introduction

This project used a systems approach to improve slim-hole drilling performance. A
high power mud motor, having a double-length power section, and hybrid PDC/TSP drill
bit were developed to deliver maximum horsepower to the rock while providing a long life
down hole. This high-power slim-hole drilling system drills much faster than conventional
slim-hole motor and bit combinations and holds significant potential to reduce slim-hole
drilling costs.

The oil and gas industries have been faced with downward price pressures since
the 1880s. These pressures are not expected to be relieved in the near future. To
maintain profitability, companies have had to find ways to reduce the costs of producing
oil and gas. Drilling is one of the more costly operations in the production process.

One method to reduce costs of drilling is to use smaller more mobile equipment.
Slim holes have been drilled in the past using this principle. These wells can save money
not only from the use of smaller drilling equipment, but also from reduced tubular costs.
Stepping down even one casing size results in significant savings. However, slim holes
have not found wide spread use for three reasons. First, until recently, the price of oil has
been high so there were no forces to move the industry in this direction. Second, small
roller bits and motors were not very reliable and they drilled slowly, removing much of the
economic benefit. The third and final reason was the misconception that large holes were
needed every where to deliver the desired production.

Several factors have changed that will encourage the use of slim holes. The
industry now favors any method of reducing the costs of producing oil and gas. In addition,
the industry now understands that large holes are not always needed. Gas, in particular,
can have high production rates in smaller holes. New materials now make it possible to
manufacture improved bits and motors that drill for long periods at high rates. All that
remains is to gather all the elements together and demonstrate the savings of slim hole
drilling.

Technical Approach

This project used new and improved materials along with advanced designs to
improve the performance of two key down hole components. The components are the drill
bit and the mud motor that drives the bit. By combining thermally stable cutters (TSP) with
the more conventional poly crystalline compact (PDC) cutters a new hybrid bit was
produced that extends the range of rock hardnesses that can be drilled. This new bit is run
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on a motor that produces twice the torque and thus twice the power of conventional
motors. This allows more weight to be applied to the bit which in turn allows the rock to be
drilled faster.

Mud motors convert hydraulic power in the drill mud (pressure and flow) to
mechanical power (rotary speed and torque). To increase the power output of a motor the
speed or torque must be increased and a corresponding increase in flow or pressure. An
analysis of this energy system shows that the best way to achieve higher power is to
increase torque and pressure.

The torque output of a motor is proportional to the pressure drop across the motor.
The only way to increase the pressure drop is to increase the per stage pressure drop or
increase the number of stages. Materials used to manufacture the stator of a mud motor
limit the increase in per stage pressure drop so the best way to increase motor power is
to increase the number of stages.

Two conventional 3-3/8 in. stator sections were welded together using a proprietary
process, and a special rotor machined to form a single long power section. This power
section was combined with a modified bearing pack. The modified bearing pack used high
strength metal-to-metal radial bearings, stronger roller thrust bearings, and a titanium flex
shaft to improving the strength of a conventional bearing pack. The titanium flex shaft
replaces the conventional flex coupling used to transmit the rotary power from the power
section to the bearing pack shaft.

The increased power of the DOE high-power motor must be utilized by the bit to drill
rock. Current PDC bits are a great improvement over small roller bits. The small bearings
in these slim-hole roller bits fail quickly and thus can not drill very far. The PDC bits can
drill soft to medium hard formations and last a long time. However, in hard abrasive
forrations or softer formations with hard stringers these bits fail. If slim hole drilling is to
succeed this limitation must be overcome. TSP cutters are much more wear resistant that
PDC cutters so they can drill hard abrasive rock. Their size however, makes them subject
to bit balling in soft sticky formation like shales. Combining the two cutter types produces
a bit that can drill quickly through soft formations but not wear out when drilling hard
abrasive formations. This bit extends the range of rock types that can be drill and thus can
eliminate the need to make trips for bit changes.

Testing

Following design and manufacture, the high-power slim-hole drilling system was
subjected to laboratory dynamometer and drilling tests. The dynamometer tests were used
to measure the performance of the high power motor for comparison to conventional
designs. The data from these tests were used to plot performance curves that were later
used in drilling and field tests. Life test were also conducted on the dynamometer to
identify reliability problems so they could be corrected before field testing. The drilling tests
evaluated the hybrid bit and high-power motor as a system. These data provided correct
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Slim hole drilling can save significant dollars through reduced rig and equipment
size along with reduce tubular costs. The DOE high-power slim-hole system overcomes
the problems that occurred in the past with conventional motors and bits making slim holes
much more competitive and practical to drill in today's market. The hybrid bit and high-
power motor should be commercialized. This will require a marketing effort to make bit and
motor companies realize the benefits that can be achieved with slim hole drilling.



1. INTRODUCTION

1.1 Background

The oil and gas industry has undergone significant restructuring over the last two
decades in response to downward price pressures. This has included an intense effort to
reduce drilling costs. A study conducted by Maurer Engineering on deep gas wells' found
that drilling rate and bit life have the greatest impact on overall well costs. For an average
deep well (> 15,000 ft.), 48 percent of the rig time is spent rotating the bit and 22% tripping
the drill pipe to replace or change out components of the bottomhole assembly (Figure
1.1). This indicates that the primary focus of research and development should be on
increasing penetration life and extending BHA component life. As shown in Table 1.1,
doubling the penetration rate will reduce well costs by 13%.

Figure 1.1. Time Study Of Wells > 14,000 Feet Deep'

In addition to increasing drilling rate and BHA component life, past experience has
shown that use of slim holes can provide further savings by reducing the size and therefore
the costs of the drilling rig and the tubular goods (casing and production tubing) used to
complete the well. During the 1950s and 1960s, over 3000 slim holes were drilled
worldwide®. These slim holes lowered well costs by 27 to 75% in many areas. Although
significant savings were realized, the industry nevertheless largely abandoned slim holes
in favor of larger diameter wells in the 1970s and 1980s. The primary reasons for this
were: 1) the shorter life obtained by small diameter roller bits compared to larger bits due
to bearing deficiencies; 2) high oil prices which increased the desire to maximize
production rates; and 3) the general misconception that large holes were needed. In light
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of today’s economic climate, many companies are now re-examining the use of slim hole
drilling because improved small diameter motors equipped with advanced shear bit
technology have reduced costs by 30 to 40%° .

Table 1.1 Cost Reductions Due to a Factor of 2 Change'

PERCENTAGE
DRILLING PARAMETER COST REDUCTION

Penetration Rate 13.0

| Rig Day Raie 10.0
Casing Materials
Bit Life

| Casing Time

| “Other” Time
Trip Time

There are three basic types of slim-hole drilling systems (Figure 1.2):

Continuous Rotary Downhole
Coring Drilling Motor

Figure 1.2. Basic Slim-hole Drilling Svstems

Continuous Coring systems use slim-hole mining core barrels to continuously core
entire wells or substantial sections of wells. Although wireline retrievable core barrels are
used to increase overall drilling speed, the overall process is usually slower than
conventional drilling. As a result, the method is used in new drilling areas where geologists
need cores to define geology. Depth has not been a limiting factor, as specialty slim-hole
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coring rigs have been built capable of drilling to 14,000 feet.

Rotary slim-hole rigs rotate PDC and natural diamond bits at speeds of 300 to 800
rem. Special small diameter strings have been designed for these rotary slim-hole rigs.
Typical drill pipe is 3.5 x 2.92 in. for drilling with bits 82 to 4% in. and 2.25 x 1.89 in. for bits
4% to 3 inches.

Twist-offs of the small-diameter drill pipe have been a problem with the rotary system.
Special controls are required to control the torque on the drill pipe and maintain correct
weight on bit.

Downhole Motor systems utilize slim-hole motors to rotate TSP, PDC, natural
diamond, and roller-cone bits at speeds of 300 to 2000 rpm. These motors drill at high
rates and eliminate drill-string twist-offs by eliminating drill-string rotation.

Downhole motors add an additional expense to the drilling operation that must be
offset by improved drilling performance. Ifimproved performance is not observed, then cost
performance calculations are difficult because motor cost is being compared to the
intangible of “will a drill-string failure occur.”

1.2 OBJECTIVES

The overall objective of this project is to implement new high-power slim-hole motors
and drill bits into slim-hole gas well drilling applications. The development of these motors
and bits is critical to overcome problems such as twist-offs and slow drilling rates
associated with existing rotary slim-hole systems as well as the short motor and drill bit
lives of current state-of-the-art tools.

Conventional motors drill most formations 2 to 3 times faster than rotary or continuous
coring systems due to greater power transfer to the drill bit. New high-power motors and
hybrid TSP/PDC bits under study and development at Maurer Engineering Inc. (MEI) drill
3 to 5 times faster than conventional motors. These new slim-hole motors and bits should
reduce drilling costs by 30 to 50 percent in many areas by increasing drilling rates and by
reducing casing costs.

Other DOE sponsored work on improved TSP diamond cutters has shown that bits
built with these cutters could save 15 percent on overall well costs and 7.5 percent on

drilling costs®. These dramatic costs due to increased production rate and bit life would
be further increased if used with the high-power motor.

1.3 SCOPE OF WORK

To achieve the objectives stated above, Maurer Engineering will utilize the results of
the GRI project including the design of the high-power motors and bits. Field test sites will

1-3



be selected, and motors and bits will then be designed and manufactured for these sites.
During Phase |, the motors and bits were extensively laboratory tested at MEI's Drilling
Research Center, including motor tests on a dynamometer test stand and drilling tests on
a motor drilling test stand.

Additional high-power slim-hole motors and bits were manufactured and field tested
during Phase Il. The bits were tailored to the formations to be drilled at the Amoco
Catoosa shallow well test site and at other deeper gas well sites. The drilling data from
these field tests were analyzed in detail using MEI computer programs. A detailed final
report has now been prepared to allow service companies and operators to implement this
technology into their gas well drilling operations.

Phase |-Task Summary

Task 1. Design High-Power Motor

Task 2. Fabrication of SH High-Power Motor

Task 3. Conduct High-Power Motor Dynamometer Tests

Task 4. Design Large Cutter TSP Bit

Task 5. Fabrication of TSD Drill Bit

Task 6. Laboratory Testing of the SH High-Power Drilling System

Phase llI-Task Summary

Task 7. Test Plan and Required Information for the National Environmental Policy
Act

Task 8. Plan/Conduct Shallow Field Tesis

Task 9. Slim-Hole Drilling System Redesign

Task 10. Manufacture Field Grade Motor/Bits

Task 11. Dynamometer Test Field Motors

Task 12. Conduct Laboratory Drilling Tests

Task 13. Conduct Field Drilling Tests



2. HIGH-POWER HYBRID DRILL BITS

This chapter describes the development of the hybrid PDC/TSP slim-hole drill bits.
Being drag bits, PDC/TSP bits do not have bearings to prematurely wear out like those
found in smaller diameter roller bits. However, without the new design features
incorporated into the hybrid bit to last longer and drill harder, more abrasive formations,
the economic benefits of higher power slim-hole motors could not be effectively realized.

2.1 Polycrystalline Diamond & Thermally Stable Cutters

Polycrystalline diamond cutter
(PDC) bits work well on motors in soft to
medium hard rocks (up to 15,000 psi  puaMono
compressive strength). The PDC cutters  “A"ER
consist of a thin layer of small synthetic
diamond bonded to a tungsten-carbide
substrate as shown in Figure 2.1. Figure 2.1. PDC Cutter

Early PDCs had a weak bond between the diamond layer and the carbide substrate.
Although sufficient for most rotary drilling applications, these early cutters suffered from
diamond layer de-bonding (cutter failure) when used on motors because of the higher
rotary speeds. Improved bonding techniques have allowed PDC bits to gain increased use
on downhole motors.

Two types of PDC bits are commonly used today. Steel body bits have pressed-in
tungsten-carbide studs with PDC cutters attached. Matrix bits have PDCs brazed directly
to the bit body (Figure 2.2). Steel-body bits are less expensive to manufacture than matrix
bits, but often suffer erosion problems when used with abrasive drilling muds or on long bit
runs. Hard metal coatings have been used to solve this problem, but add to the bit's cost
and manufacturing complexity. Matrix bits are manufactured by infiltrating a molten
cobalt/nickel binder (1100°C) into tungsten-carbide powder, making them very erosion
resistant and ideal for high- performance drilling motors.

BELAATs LS
R

Figure 2.2. PDC Cutter Mounting Techniques
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PDC cutters have been very successful in drilling medium-strength rocks such as
shale, but they wear out rapidly when drilling hard rock. The major cause of premature
wear in hard rock is the thermal limitations of PDC material as shown in Figure 2.3,

ROOK VOLLIME/WEAN VOLUME femmmf
2 8 ¢ §F B 8 §
) :

™

&

[ ]

@7

FOC
&0
o]
620 &30 TOO B00 €00 OO0 1100 1 1300

HEAT TREATUENT TEMPERATURE ['O
Figure 2.3. Effect of Temperature on
Granite Drilling Tests.*

PDC cutters fail at high temperatures because the cobalt binder holding the
diamonds together expands more rapidly than the diamond carbon lattice, thereby causing

the PDC cutters to thermally fracture (Figure 2.4).

E—
=
i 1,5! l.ﬂi DLAMOHD

| 5.8 | g -GiLIcON CaRaIDE

; 120 | COBALT

5 10 15

COEFFICIENT OF THERMAL EXPANSION [%C x 10 %]
Figure 2.4. Coefficient of expansion for diamond and

cobalt.!



General Electric (Geoset) and De Beers (SYNDAX 3) have developed thermally
stable diamond cutters (TSP) in which the cobalt binder is removed to allow them io
operale at much higher temperatures (Figure 2.3). The high-temperature capability of
these TSP cutters allows them to be cast directly into matrix bits as shown in Figures 2.5
and 2.6.

Figure 2.6. TSP Bit

TSP matrix bits are ideally suited for high performance motor drilling. Wear tests
run at Sandia National Laboratories show that TSPs are more wear resistant that PDCs.
In the Sandia tests, cutters held in an instrumented holder are used to mill off the top of a
Sierra White granite rock. The wear of the cutter is then plotted against the volume of rock
removed (Figure 2.7). The data show that TSP is approximately seven times more wear
resistant that PDC. Figure 2.8 shows that these bits can drill in excess of 90 meters
(300 ft) before wearing out in granite, an igneous rock that is much harder than the
sedimentary rocks normally encountered in oil or gas wells.

The key to the successful use of hybrid bits is to match the torque/speed

characteristics of bits to downhole motors, thereby optimizing use of motor power by
maximizing drilling rate and bit life. This can be done using computer programs that predict
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Figure 2.8. TSP Drilling Data In Granite.*

Many large manufacturers of bits have developed very sophisticated computer
software that can accurately predict the forces generated on cutters and bits as they drill
through different formations. These programs are used to predict the resultant loads on
bits so that anti-whirl pads can be correctly placed on bit bodies. These same programs
can be used to make bit designs that match the torque and speed characteristics of

motors.

Motor manufacturers use computer programs to calculate the torgue and speed
characteristics of different designs. Recent work has focused on Finite Element programs
to optimize the rotor/stator shapes and the rubber compounds for different applications.

These data are used to match the motor and bit.

Laboratory and field test data can also be used to match motors and bits either to
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confirm computer output or as an alternative. This can often be more precise because of
manufacturing or material variations. MEI considers it essential to confirm predicted motor
performance by testing motors on a dynamometer test stand. Significant differences have
been observed between predicted and measured performance.

Confirmation of bit performance is very important primarily because prediction of
formation characteristics is very difficult. Small changes in depth, water content, or
surrounding stress fields can significantly alter rock behavior.

The motors and bits developed in this project made use of a combination of
computer software predictions and empirical data from laboratory drilling and dynamometer
tests.

2.2 TSP Drill Bit Design Factors

MEI previously conducted a multi-phase study to improve TSP bits for deep gas
drilling. This work showed that the primary design parameters that control drilling rate and
bit life are 1) cutter orientation, 2) cutter size, and 3) density or number of cutters on the
bit (Figure 2.9). Test results show that large cutters set with an exposed sharp edge or
point drill the fastest. Bits with a high density of cutters have the longest life because the
redundant cutters reduce the work load and thus reduce the wear and breakage.

O Y 7R/

ORIEMNTATION
7 ; 7 7
78
SIZE DENSITY

Figure 2.9. TSP Cutter Variables

Thirteen different TSP bits (Table 2.1) were tested on the Drilling Research Center
(DRC) drilling test stand shown in Figure 2.10.

e SN

IR DUTLET [
i

Figure 2.10, DRC Dnlling Test Stand.

2-5



TABLE 2.1. Test Bits TSP Bit Study

Bit No. TSP Shape TSP TSP TSP Size
Density Setting mm
Phase | 1 Cube Heavy Corner 3x3x3
2 Cube Light Corner Ix3x3
3 Cube Heavy Face 3x3x3
4 Cube Light Face 3x3x3
5 Cube Heavy Corner Ex5x5
6 Cube Light Corner 5xbxs
7 PDC Light N/A 13 mm
8 Roller Tooth N/A N/A N/A
9 Roller Carbide N/A N/A N/A
Phase |l 10 Cube Heavy Corner BIX5 X5
11 Rectangular Heavy Corner Fds 2T 5}
12 Hexagonal Heavy Corner 3x3x25
13 Round Heavy Face Sx5x5

These laboratory tests showed that PDC and TSP bits operating at motor speeds
of 800 rpm drilled at rates of 1380 and 890 ft/hr (421 and 271 m/hr), respectively,
compared to 97 ft/hr (30 m/hr) for roller bits operating at 100 rpm (Figure 2.11). Although
the PDC bits drilled faster than TSP bits, PDC bits are not as well suited for use on high-

power motors because of thermal limitations of these cutters.

The tests also showed that large TSP cutters (5mm x 5Smm x 5mm) drill very fast
and eliminated cutter breakage - a problem encountered on earlier tests with smaller

dimension cutters(3mmx3mm x 3mm) (Figure 2.12).
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Figure 2.11. Effect Of Bit Type On Drilling Rate (Leuders Limestone).
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Figure 2.12. Effect of Cutter Breakage
(Leuders Limestone)

Based on the above results, MEI selected the four large TSP cutters shown in
Flgure 2.13 (dimensions in millimeters) for testing in Phase Il

To our knowledge, the 7mm x7mm X5 mm rectangular cutter is the largest TSP
cuiter ever tested in a drill bit. Early TSP bits used 2-mm cube cutters that were much
smaller than the 8 mm and 13 mm round PDC cutters commonly used on oil-field bits. The
large TSP cutters being tested approach the size of PDC cutters as shown in Figure 2.14.
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Figure 2.14, Diamond Sizes.

The four large TSP cutter designs shown in Figure 2.13 were incorporated into 7.6
cm (3-in.) diameter test bits (Figure 2.15). These test bits were tested on a 2%-in. SlimDril

motor using the Drilling Research Center (DRC) motor drilling test stand shown in Figure
2.16.

Figure 2.15. TSP Test Bits.
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Flgure 2.16. DRC Mntnr Drilling Test Stand

At 70 gpm (265 I/min), the 2%-in. motor delivered 56 hp at 2340 rpm. This is an
overpowered condition for the 23&-in motor.

The experimental TSP bits drilled at maximum rates of 200 to 550 ft/hr (61 to 168
m/hr) as shown in Figure 2.17.

BIT WEIGHT 0.55)
Figure 2.17. Rop vs. Bit Weight For TSP
Bits.

The rectangular cutter bit drilled the fastest [550 ft/hr (168 m/hr)], due to the large
cutter size. The round cutter bit drilled at rates up to 350 ft/hr (107 m/hr), showing that
round cutters also have significant potential. The round cutters eliminate sharp edges and
corners that earlier tests showed were initiation points for failures.

£ 8 &
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£

8
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% 0 P 3 “ &
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Figure 2.18. Drilling Rate vs. Power.
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Drilling rates of the TSP bits increased linearly with motor power output, showing
that higher power motors are highly beneficial (Figure 2.18).

At the higher power levels (20 to 45 hp), the TSP bits drilled at rates of 200 to 550
ft/hr (61 to 168 m/hr) in Batesville marble (uniaxial compression strength = 15,000 psi).
Field drilling rates in this type of rock would typically be about 50 to 100 ft/hr (15to 30 m/hr)
with roller bits operating at 80 to 120 rpm. These tests show that high-power bits can be
manufactured using TSP cutters and matrix style bit bodies.

2.3 BIT CLEANING TESTS

There are two fundamental elements to drilling. The rock must first be broken and
then flushed from the hole with the drilling fluid (Figure 2.19).

Conventional diamond bits have small fluid passages for cleaning, thus restricting
the free flow of cuttings. If cutters are set up on blades, there is more area for the drilling
fluid and cuttings to flow out from under the bit (Figure 2.20).

—t l
FLUID JET FLUID
_.J?"—‘% N =~
CONVENTIONAL BLADED

Figure 2.20. Conventional and Bladed Bit Designs.

Bits with enhanced cleaning designs are shown in Figure 2.21 and 2.22. Figure
2.21 is a bit with side rakes on the cutters to help push the cuttings away from the center
of the bit to the annulus. Figure 2.22 shows a bit set with the cutters on blades and fluid
nozzles so hydraulic horsepower on the bit can be better controlled.
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Figure 2.23. Improved Cleaning Bit Test Results

The major bit manufacturers are now making PDC bits using new smaller 8-mm
cutters. These new smaller cutters are possible now because the brazed joint between the
diamond compact and the carbide stud that is mounted into the bit has been improved.
The new brazes have higher strengths (100 to 150 Ksi shear) requiring less braze area to
hold at drilling loads. The 8-mm PDCs allow bit designs in smaller sizes with more
redundant cutters. This reduces the work and wear on individual cutters, making them last
longer. These new PDC bits are also candidates for use on the DOE higher power motors
in soft to medium hard formations. TSP cutters will still perform better in harder formations
where increased heat from the drilling process can damage the PDC material.

2.4 TSP Bit Field Test Results

Six field tests were conducted using large cutter TSP bits. These tests are listed in
the Table 2.2, below, and a discussion of each test follows,

Table 2.2, TSP Bit Field Tests

Test Bit Size | Cutter Size Location
No. (mm)
1 7-7/8 5x5x5 Wyoming
. 2 5-1/2 5 round California
3 4-1/2 5 round Mississippi
4 4-1/2 5 round Mississippi
5 5-7/8 TX7X5 East Texas
6 5-7/8 TX7%5 East Texas




Test 1. In the first test the drilling contractor was typically drilling the wells using two
bits. In the upper section of the hole a PDC bit was used to drill soft shales at rates of 70
to 100 ft/hr, down to the cap rock, of the Mesa Verde formation, at approximately 6,000 to
7,000 ft (Figure 2.24). At this point the PDC bit would be pulled and replaced with a roller
bit, because past experience had shown that drilling into the cap rock with the PDC hit
would result in total failure of the cutters. Roller bits typically drilled this section at 10 to 30
ft/hr. The contractor wanting to make the entire run with a single bit. The production in this
area is from sandstone layers in the Mesa Verde formation. The sandstone layers are
separated by shale, however it is the sandstone that damages the PDC bit.

A 7-7/8 in. large cutter TSP bit was manufactured for this test to see if the TSP
cutters could drill the hard abrasive sandstone in the Mesa Verde formation. The bit used
5 mm cube TSP cutters sharp set. This bit running on at 110 rpm on a Sperry Sun
multilobe motor and a rotary table speed of 60 rpm drilled the hard sandstone cap rock
(6904' to 6920") at 18 ft/hr. This is a good rate, however when the bit entered the shale
below the cap the penetration rate decreased to 8.25 ft/hr and the bit was pulled. The bit
did not drill the shale well because the small TSP cutters allowed the bit to ball up. This
test showed that TSPs can drill hard abrasive formations, but in a typical diamond bit
configuration the TSPs can not clean sticky formations. A new mounting method is needed
to increase the exposer and open space between the bit and formation so that shale and
other sticky formations can be drilled.

o

Shale With
Bandstnno
Streaks

Mesa Je«— Shale
Verde

—L oLy

Figure 2.24, Wyoming Test Well Geology

Sandstone Sieaks

Test 2. The second test was in hard abrasive sandstone in a horizontal well in
California, PDC bits could not drill the formation because the sandstone caused excessive
wear of the cutters. Prior to running TSP bits, natural diamond bits were used but these
too suffered from slow penetration rates and excessive wear. The TSP bit increased
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maximum drilling rates from 4.9 fph to 11.5 fph a 234% improvement. The average drilling
rate increased from 3.0 fph to 4.5 fph a 150% increase. The TSP bottom hole assembly
(BHA) with the TSP bit was pulled early due to differential sticking. The bit had minimal
wear and was rerun on another well.

Test 3. This test compared large TSPs to small TSPs. The curved section of a
horizantal well in Mississippi was drilled with a TSP bit made using 3mm cube cutters sharp
set. The bit drilled 223 ft at 5.8 fph through an abrasive sandstone formation, and was
completely used up. Concerned with slow penetration rates and high bit wear the operator
wanted to try a different bit. A TSP manufactured with 5.3 mm round cutters was prepared
for the job. During the BHA change a portion of the hole was lost a section of the curve
had to be redrilled. In this section of the well there is a direct comparison between the
large and small TSP cutter bits. The large cutter bit drilled from 10,441 to 10, 561, a total
of 120 ftat 7.3 fph. The bit manufactured with 3 mm cutters drilled from 10,721 to 10,544,
a distance of 223 ft at 5.8 fph. The bit with large cutters drilled 26% faster through the
curved section of the well. The bit went on to drill a total 1215 ft at an average rate of 12.5
fph. This shows that large cutters drill faster and wear less than small cutters.

Test 4. This test consisted of 5 different bits. Four of the five were large cutter TSP
bitsmanufactured using 5 mm cube cutters. The test results are summarized in Table 2.3.
The first bit was run on junk so it is not included in calculations for penetration rate. The
second bit was manufactured with 3 mm cubes and drilled 32 ft at 1.18 fph. The next 3 bit
runs were made with bits using 5 mm round cutters. These bits drilled a total of 461 ft at
rates of 2 to 4.67 fph.

Table 2.3 Test 4 Bit Run Summary

Bit Bit Type | No. of Total Average | Formation | Mud | Flow ROP
Run | S.N. Runs | Footage ROP Wt. Increase
1 9530 | HT-25C 1 23 2] Cemant 10.5 100 A
2 A HT-23 2 daz 1.18 Marings 10.5 100 e
Shale
3 9560 | HT-25C g a6 2.87 Marine 10.5 100 2.4
Shale & fo
Tuscaloosa 115
Sand
4 9557 | HT-25C 1 139 4,67 Tuscaloosa 10.5 115 4.0
Sand
<] 9561 HT-25C 1 16 2.00 Tuscaloosa 10.7 107 1.7
Sand

Offset data for straight wells in the same formation show that roller bits drill much
faster than TSP bits in directional wells. However, the roller bits suffered severe wear and
the directional drilling contractor felt that the TSP bits were needed to provide the
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directional control to stay in the thin producing formation.

Test 5. This test is the best example of the benefits of large cutter TSP bits. A 5-
7/8 in. bit manufactured with the largest (7mm x 7mm x 5 mm) TSP cutters was used to
drillin the Bossier formation, a very hard shale in East Texas. Run on rotary this bit drilled
1600 ftat 10 to 12 fph. Replacing two natural diamond bits, this bit drill twice as far as an
average diamond bit, and 600 more feet than the maximum (1000 ft) ever drilled by a
natural diamond bit. Penetration rates were comparable for both bit types.

Test 6. This bit was identical to the bit used in test 5, However, this run was on a
high speed motor. The bit performed well at the beginning of the run, but quickly slowed
down, and was pulled after drilling only 400 fi. The bit was severely damaged with many
cutters broken. The large cutters even though broken still presented a significant cutting
structure so the bit was rerun on rotary in another well. In this well the damaged bit was

able to drill an additional 600 ft at 10 fph. The total footage drilled was 1000 ft, equal to
the best natural diamond bit run.

This test showed that large cutter TSP bits are very rugged and even damaged can
drill long distances at high rates. The fracturing of the cutters during the motor run shows
that TSP are very brittle and therefor need smooth running conditions and anti whirl

protection. TSP bit designs should enhance the toughness of the cutters to achieve the
best results.

Attempts were made to have the operator try this bit on a slow speed motor.
However, hot hole conditions caused failures of multi lobe mud motors in previous attempts

and the operator was unwilling to try these motars again so no further testing was done.
The bits needed to be run on motors for directional control in this formation.

These tests showed that large cutter TSP bits can drill fast and have long life in hard
abrasive formations. They also showed that in soft sticky formations the TSP bits tend to

ball up, and due to their brittleness they can be fractured easily if exposed to bit whirl or
impact loads.

These data prompted a design study to determine a way to get the benefits of PDC
style bits and the wear resistance of TSPs. The ideal solution is to have a TSP that looks
and mounts just like a PDC. This unfortunately can not be done because the TSP material
can not be brazed with sufficient strength for drilling applications. Current research is
underway to develop brazing techniques that will work with TSPs, but their commercial
availability is still in the future. To overcome this road block the hybrid bit was designed.
This bit uses both PDC and TSP cutters and has the attributes of each bit type. The
development and field tests of the hybrid bit are described below.
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2.5 Hybrid Bit Design

The hybrid bit is designed to capture the drilling qualities of both PDC and TSP bits.
It starts out as a bladed PDC bit (Figure 2.25). This configuration allows the bit to drill
many soft to medium formations at high rates. Itincludes four nozzles two replaceable and
two fixed. The PDC can be either rotated or replaced to rebuild the bit after it has been
run. The matrix body of the bit will resist erasion even from abrasive muds.

Figure 2.25. Hybnd Bit.

To enhance the bit’s ability to drill harder formations, large TSP cutters have been
set at the same height and behind the PDC cutters. Since the face of the bit must wear
down evenly these TSP cutters protect the PDC cutters from damage (excessive wear).

Similar concepts to this have been used in the past. Natural diamond pads or
carbide inseris have been place behind PDC cutters on other bits to act as shock pads
during drilling. The TSP cutters on the hybrid bit not only absorb shock but they also help
drill the formation.

The nozzles on the bit are designed to provide cleaning even in sticky formations
that may tend to ball the bit. The two adjustable nozzles can be selected to provide the jet
impact force necessary to keep the bit face clean in any conditions.

The TSP cutters have been set up on pads. This has the effect of increasing their
exposure to the formation for better cleaning and to provide maximum penetration rates.
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2.6  Hybrid Bit Field Performances and Commercialization

A hybrid bit was used during the first shake down tests of the high power motor at
the Catoosa test site. The bit performed well in many different drilling conditions. Most of
the drilling during this first test was not taxing to the hybrid bit. However, one formation
known as “The Wall” has a reputation for destroying PDC bits. Typically PDC bits hit this
formation and quit drilling when many of the PDC become damaged. The hybrid bit was
able to drill 40 ft into the “The Wall". The test was only stopped at this time because test
monies had run out, not due to bit or motor failure.

Figure 2.26 shows the hybrid bit used in the first test. The PDC cutters show
considerable wear, testimony to the hardness and abrasiveness of “The Wall". However,
the bit was still in good condition and could have continued driling. The TSP cutters on
the bit showed minimal wear. This bit was rebuilt after the test and used again.

Figure 2,26, Hybrid Bit After Drilling
“The Wall”

The hybrid bit has been successfully used in many commercial applications. Table

2.4 is a summary of these runs, Over 17,000 feet of hole has been drilled using the hybrid
bit.
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Table 2.4 Commercial Hybrid Bit Runs

Size Formation Footage ROP
6-1/8 Sprayberry Bo7 355
8-1/8 Sprayberry 2275 38.4
6-1/8 Sprayberry 1830 22.5
B-1/8 Devonian Dolomite 1764 17.6
4-3/4 Red River Dolomite 1509 26
4-3/4 Cherry Canyon 1847 21.4
4-3/4 ABO Dolomite 366 B.5
4-3/4 Cherry Canyon 1331 20
4-3/4 Sprayberry 1511 56.5
4-3/4 Sand, Shale 830 50.9

Limestone
4-3/4 Cherry Canyon 1557 15.2
4-3/4 Dasert Creek 2098 153
Total 17,815 21.97

These data show that the hybrid bit can drill rapidly and have long life in a variety of
formations. Three case histories given below show how the hybrid bit compares to other
bit types.

Case 1

San Juan County, Utah; a 4-3/4 in. hybrid bit drill 2098 ft in hard limestone and hale
formations in 137.25 hours for an average penetration rate of 15.28 fph. The bit drilled 2
horizontal legs and was only 1/3 worn. Figure 2.27 shows the footage drilled for the hybrid
bit and bits in two offset wells.

The hybrid bit was able to replace two rock bits and eliminate a trip and risk of lost
cones in the hole. The bit was suitable for additional use and was more controllable in
directional drilling making it much better and more cost effective that the roller bits in this
application.
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Figure 2.27. Comparison To Offset Wells.

Case 2

Borden County, Texas: A 6-1/8 in. hybrid bit was used to drill 3 horizontal legs in the
Sprayberry formation. A total of 5002 ft were drilled in the three wells in 166.1 hours for
an average penetration rate of 30.1 fph. Figures 2.28 and 2.29 show a comparison for
rate of penetration and footage drilled between the hybrid bit and offset well data.

Average ROP

a5

Roller FDC HYbrid
Figure 2.28. Comparison of ROP To Offset Wells
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Figure 2.29. Comparison of Footage Drilled to Offset
Wells.

The bit was able to replace several rock bits and was repairable and reusable at the
conclusion of the run. It had higher penetration rates and longer life than the other bits.
It eliminated several trips and was very controllable in directional drilling.

Case 3

Winkler County, Texas: A 4-3/4 in hybrid bit drilled 1331 ft of Cherry Canyon Sand
in 45.75 hours at an average penetration rate of 29.09 fph. Figure 2.30 is a comparison

Numbers of bits

E ETEE mmCE

Roller PDC Roller PDC Roller Reller Roller Hybrid

Figure 2.30. Comparison Of Numbers Of Bits.
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of the number of bits used to drill offset wells. These data show that the hybrid bit replaced
several roller bits and eliminated many trips.

Figure 2.31 shows a comparison of the average footage drilled for each bit. The
hybrid was able to drill further than all but one PDC bit. It eliminated several trips and
replaced many roller bits.

Bit Footage

i'HH

Roller PDC Roller PDC PDC Roller Roller Hybrid
Figure 2.31. Bit Footage Drilled.

The hybrid bit was able to drill the formation faster than the other bits (Figure 2.32).

Average ROP

Roller PDC Rcller PDC PDC Roller Roller Hybrid
Figure 2.32. Average Bit ROP
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The Hybrid bit was also able to reduce vibrations in this application. This saved
costs by preventing damage to the steering tools and eliminating trips to replace the broken
steering tools. This is a significant finding since these costs can be very high.

The Hybrid bit as shown in these case histories is an excellent design that combines
many of the attributes of PDC and TSP bits into a single bit. The bit delivers high
penetration rates while being able to drill through hard or abrasive formations or stringers.
It reduces bit vibrations is very controllable making it an excellent bit for straight hole and
directional jobs. The bits characteristics make a good selection when running under
difficult conditions such as when used with high power or extended length motors.

Commercial Status

The hybrid bit was produced commercially by Phoenix Energy Systems. When
Phoenix Energy was purchased by National Qil Well the bit division, Walker McDonald,
was sold to Varel Manufacturing Co. They do not produce diamond bits so the hybrid is
not currently available. MEI is trying to form a new bit company can manufacture the
hybrid bit or transfer the technology to an existing bit company that can add the hybrid
design to their current line.
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3. HIGH POWER SLIM-HOLE MOTOR

3.1 Basic Motor Design

Down hole mud motors consist of three major subassemblies. These are the power
section, flex coupling and the bearing pack (Figure 3.1). The power section converts a
portion of the drilling fluid’s hydraulic energy (in the form of pressure and flow rate) into
mechanical energy (rotary speed and torque). The power section is based on pump
designs developed by the French scientist Moineau. It is comprised of a steel rotor that
turns inside of a rubber lined stator. As the rotor turns inside the stator, fluid packets
progress from the top of the motor to the bottom. The Moineau power sections rotate
eccentrically. The function of the flex coupling is to convert the eccentric rotation to pure
rotation and couple this motion to the drive shaft/bearing pack assembly. The bearing
packs absorbs loads such as the hydraulic down thrust produced by the pressure
differential across the tool and the loads generated at the bit while drilling.

57 vALVE

Figure 3.1. Basic Moineau Motor Design.

To produce a high-power slim-hole motor each of the major subassemblies must
be improved. Specifically, the power sections must be modified to produce more power
while the flex coupling and bearing pack must be redesigned to handle the increased
power reliably.

3.2 Power Section Modifications

As previously stated, Moineau motor power sections convert hydraulic power fo
mechanical power. The hydraulic power is derived from the drilling fluid pumped done the
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drill string and is proportional to the quantity of fluid being pumped and the pressure drop
across the tool. Mathematically, hydraulic horsepower is

HE =t (3.1)

where P is the pressure drop, Q is the flow rate and K is a constant. The mechanical
power, represented by rotary motion is

HP = (3.2)

where T is the torgue, N is the rotary speed and K is a constant. These two equations
show that the speed of rotation is proportional to the mud flow rate and that the torque is
proportional to the pressure drop in the drilling mud. To increase the power output of a
motor it is necessary to increase rotary speed and/or torque. This must be accompanied
by an increase in the flow rate and/or the pressure drop.

N
Top 63)

There are many ways to alter the torque and speed of a Moineau motor. The rotor
and stator cross sections are contoured. The stator contours have one more “lobe” than
the rotor, as shown in Figure 3.2. As the number of lobes in a motor increases, the motor
torque increases and the rotary speed decreases.

56 7:8 9:10
Figure 3.2, Different Lobe Configurations
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can be accomplished by doubling the number of stages in a tool and thus doubling the

pressure drop across the tool. In Figure 3.4, doubling the pressure drop from 900 psi to
1800 psi increases the torque from 75 to 150 ft-Ibs.

248" SINGLE LOBE MOTOR
NORMAL .| . OVERPOWERED /

150 i /

100 /

|

o 500 1,000 1,500 2,000 2,500
D FFERENTIAL PRESSURE (PSI)
Figure 3.4. Torque for Normal And Overpowered
Conditions.

MOTOR TORQUE (ft/1bs)

Increasing the flow rate through the motor increases the rotary speed. This
increases the power. Figure 3.5 shows the speed vs. flow for a single lobe motor run in
normal and over powered conditions, as the speed increases the power output increases
linearly. However, this causes the rubber to flex more due to the increased speed. This
flexing caused heat build up in the rubber that can eventually cause damage and failure.
Therefore, increasing the flow rate through the motor is not a very good way to increase
motor power.
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Figure 3.5. Motor Speed As A Function Of Flow Rate.
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The high-power slim-hole DOE power section was manufactured fromtwo R & M
Energy System’s 4:5 multilobe stators. These stators are welded together in a proprietary
process that achieves a secure joint between the power sections without damaging the
rubber in the stator. Figure 3.6 shows the standard performance curves for this power
section while Table 3.1 lists the specifications.
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Figure 3.6. R & M 3-3/8 In. Performance Curves.
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Table 3.1. Moyno™ Motor Specifications

ROTOR SPECIFICATIONS & STATOR SPECIFICATIONS & DIMENSIONS
DiMENSIUNS iz ' :

Mumber of Lobas 4 | Number of Lobes 5
Mumber of Stages 5.0 | Nominal Tube OD ! 3.28 in.
| Contour Langth 107.0in. | Nominal Tube 1D 2.75in.
Overall Length 111.00n. | Overall Length 118.0in.
Contour OD 1.840in. | Length from End of 6.0 in. Esch End
Head QD 1.751n. | Contour QD 2.260 in.
Thread Form 1%-6 Stub Acme | Inside Diameter 1.600 in.
Eccentricity 0.165in. | Material 4142 Heat Treated Hot Finished
Matarial 4140 Heat Treated Bar Tubing with Mitrile Insert
| Weight 64 Ibs | Weight 115 Ibs

A special rotor was machined by R & M Energy Systems for use in the high-power
motor. lis length is the maximum that R & M can manufacture on their rotor cutting
machine. If necessary, two conventional rotors can been welded together to form a long
rotor. Manufacturing limitations did not dictate maximum rotor length. The objective was
to double the length so the power could be doubled.

Welded rotors work as well as single-piece rotors if care is taken to get a proper
weld. The most significant problem is phasing the rotors correctly and then machining the
weld to the final rotor form. Much of this work must be done by hand. Figure 3.7 shows
the double length rotor and stator along with a conventional stator.

{Tr
LTt

Figure 3.7. 3-3/8 In. R ‘ rotor and stators
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3.3  Flex Coupling Design

The flex coupling is required because the power section does not rotate
concentrically. The rotor orbits about a center offset from the stator’s center line (Figure
3.8). The distance between the two centers is called the motor's eccentricity.

Moineau Principles

3
4 L Motor
Eccentricity

i

Figure 3.8. Multilobe Cross Section Showing
Eccentricity

The flex coupling has always been a weak component in Moineau oil-field motors.
The standard SlimDril motor uses a flame cut flex coupling. The flame-cutting operation
damages the heat treatment of the steel, reducing its strength. To avoid this problem, a
high-pressure water-jet cutting process (30,000 psi) was tried for the DOE motor. Some
success has been achieved with this process in larger flex couplings, but the small size of
the 3%-in. coupling led to problems that could not be overcome. The small diameter of this
coupling allowed the water jet to pass across the inside of the coupling and damage the
inside diameter opposite the cut as shown in Figure 3.9.

5



: i "M.";.:.“I tiliﬂ_-" : ;..- S A
il

Figure 3.9. High-Pressure Jet Damage

Several different methods of cutting the flex coupling with the water jet were tested.
These included varying pressure and placing a sacrificial bar inside the coupling to absorb
the energy of the water jet before it could cut the opposite side of the coupling. However,
cutting could not be accomplished without damage. Therefore, a conventional coupling was
manufactured. The flame cut coupling was designed to maximize diameter while still
allowing a bend in the motor of 2 to 2.5 degrees. Maximizing coupling diameter also
maximizes coupling strength. This flex coupling failed under the high torques developed
by the DOE motor during laboratory testing on the DRC dynamometer test stand (Figure
3.10). More details on these tests are presented later in this report.

_Fiéil_re 3.10. Broken Flex Coupling.
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As an alternate to the conventional flex coupling, a titanium flex shaft was designed

and fabricated that uses natural elasticity to accommodate the Moineau motor eccentricity.
Figure 3.11 is a drawing of a flex shaft.

i e
THRUST | B S = S 3 P S
—_—| |
. 2 SUB ANGLE

Figure 3.11. Flex Shaft

The stress in a flex shaft is a function of the material properties, length, diameter,
and offset. A low modulus material like titanium or beryllium copper minimizes length. The
flex shaft designed for the DOE motor is made with titanium, which has a modulus of 15
x 10 ® psi—half that of steel. Flex shafts have been used in Moineau pumps, but the
increased length has made them unpopular for mud motors. Since the high-power motor
is already double length, the slight increase in length for a flex shaft is insignificant.

R & M Energy Systems ran a finite element analysis to help design the DOE flex
shaft. The flex shaft specifications (Table 3.2) were derived from daia supplied in the R
& M power section specification sheet, extrapolated data, and calculations.

TABLE 3.2. Flex Shaft Specifications

3%, 4/5, High-Power
Motor Size: Moineau
Eccentricity 0.165 in.
Max Torque 1600 ft-lbs

Max Down Thrust 5900 lbs
Coupling Length

Min: 17.125 in.
Max: 36 in.
Coupling Diameter:
OD: 2in.
ID: As required
Material: Titanium, Beryllium Copper,
Aluminum
Minimum Life: 1000 hrs.
Max Motor Bend: 215°
Bit Sizes: 35 to 612 in.
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The flex shaft must accommodate offsets from two sources: 1) rotor eccentricity and
the 2) bent housing. The eccentricity is established by the power section design and is
given on the R & M data sheet. The maximum bent housing the motor can use must be
determined by layout drawings that show the clearance between the flex shaft and the flex
shaft housing. Figure 3.12 (A & B) show a typical layout of this section.

BENT HOUSING o~ CENIZE OF SEND I—Fli:-—sHAr—- POWER SECTION -
4 £ . |
E__—— i
: 2 — -
B e
.'f-- iy

i DEGRILC DENT MOTOR

f

Figure 3.12A. Clearance with Bent Sub.

The designer must use judgement in determining the maximum bent sub that can

Figure 3.12B. Clearance in straight Motor.

be used. As the bend increases, the housing wall thickness must be decreased or the flex
shaft diameter decreased. The optimum point is found through experience. The DOE
high-power motor can support a 2.5° bent housing before the flex shaft begins to interfere
with the housing.

The maximum torque for the flex shaft was calculated by doubling the operating
torque listed in the R & M data for a standard motor and applying a safety factor of 1.5.
In a similar manner, the down thrust was calculated by doubling the listed operating
pressure drop and applying a safety factor of 1.4. This particular safety factor for down
thrust was selected because it specified a load that could be safely carried by two thrust
bearings.

The flex shaft length was selected to be equal to the conventional flex coupling
length, up to a maximum of 36 in. Lengths over 36 in. were not considered due to concern
that the coupling would become unstable and “whip” as it rotated. The final length was
selected so that stress in the shaft will be kept below the fatigue endurance limit. The
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maximum shaft OD was selected in the layout drawing shown in Figure 3.12 (A & B),

A flex shatft life of 1000 hours was selected so that it could replace 10 conventional

flex couplings lasting 100 hrs each. The 100 hr life is a typical for a conventional coupling
run in typical, but not severe, conditions.

Under this criteria, the flex shaft cost can be 10 times as much as the conventional
coupling cost and still be at break-even. Table 3.3 gives the results of R & M's analysis
while Table 3.4 shows results from an ME| analytical design program. Both analyses
yielded similar results for the dimensions of the flex shaft. The stresses are below the
40,000 psi endurance limit for titanium. This means the shaft should not fatigue,
regardless of the number of cycles. If these calculations prove to be correct, and there is
no reason to believe otherwise, the life of the flex shaft will be determined by something
other than fatigue. The shait theoretically has infinite life with no maintenance required,

TABLE 3.3. Moyno Oil-Field Products Flex-Shaft Calculations

SHAFT MAX
LENGTH 0.D 1.D. STRESS | VON MISES
(INCH) (INCH) | (INCH) | MATERIAL (PSI) STRESS
30 15 0 | STEEL 119,000 110,304
30 1.5 0.75 STEEL | 130,000 115,000
30 1.5 0 TITANIUM 64,000 62,424
% 15 | 075 | Timanum | 72,000 62,114
36 1.5 0.75 STEEL 84,000 83,117
36 1.5 0.75 TITANIUM 48,000 46,039




TABLE 3.4. MEI Titanium Flex-Shaft Calculations

Flex Shaft Calculation

Eccentricity 0.165 in,

Shaft OD 2 in. =3
Shaft ID Oin.

Motor bend 2.5 deq.

Titanium (E=17500000 psi)

Shaft length

Bending stress (psi)

| {in.) Straight motor Motor bend

17 59824 104253

25 27596 57438

36 13244 33447

Copper (E=15000000 psi)
Shalft length Bending stress (psi)

(in.) Straight motor Motor bend
17 52160 8277

25 23636 489118
36 11334 28517

Aluminum (E=11000000 psi)

Shaft length

Bending stress (psi)

(in.) Straight motor Moter bend
17 37558 65311
25 17300 35802
36 8278 20605

During the first run of the high-power motor the lower sections of the stator was
damaged. It was determined that the damage was caused because the flex shaft was too
stiff. Further analysis was conducted on the shaft and the titanium material. It was
determined that the endurance limit on the titanium selected could be increased from
40,000 psi to 60,000 psi. This allow the shaft diameter to be reduced to 1.5 in. while
retaining the same infinite cycle fatigue life. This change was made and the motor with the
new shaft retested. The smaller shaft worked and no subsequent damage to the stator has
occurred.

3.4 Bearing Pack Design

The bearing pack reacts all internally and externally applied motor loads. There are
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two types of _bearing packs in use: 1) cil-filled sealed bearing packs and 2) mud-lubricated
lea#;rr:g bearrr!g packs. Sealed bearing packs must be pressure compensated to respond
to oil volume increases as they become heated. They are considerably more expensive

than mud lubricated packs and have a very short life in the event the seals fail during
operation.

Mud lubricated bearing packs are designed to divert a portion (approximately 10%)
of the drilling fluid volume through the pack to cool and lubricate the bearings. The
remainder of the fluid is routed through the center of the bearing pack shaft directly to the
drill bit. Figure 3.13 shows a schematic of a mud lubricated pack. A flow restrictor is used

to set the amount of flow across the bearings and to compensate for the pressure drop
across the drill bit.

DRILLING FLUID\ I
RADIAL BEARING
THRUST BEARINGS<_|[

| FLOW
f~—CONSTRICTOR

Figure 3.13 Leaking Bearing Pack

The thrust and radial bearings in mud lubricated bearing packs are expendable
items and are often used up after a single run. There are two sources of thrust loads in a
Moineau motor. The first is a result of the pressure drop across the power section, which
pushes down on the rotor. Thrust bearings must absorb this down thrust load to keep the
rotor in place. The other thrust loading comes from the bit load. This force pushes up on
the bearing pack shaft countering the down thrust from the rotor. Bearings that absorb the
down thrust are sometimes called “off bottom” bearings since these have maximum load
when the bit is off bottorn. When the bit weight exceeds the rotor down thrust then the “on
bottom” bearings become loaded. Depending on the type of bearing pack and the
bearings used, stacked bearings are often needed because of the high loads. When
stacked bearings are used a load distribution system is needed to divide the load equally
between the bearings. Failure of the load distribution system can cause bearings to fail
prematurely.
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Radial loads to motors come from normal drilling forces, purposeful side loads for
directional drilling, and loads transferred through the flex coupling to the bearing pack. In
mud lubricated bearing packs the radial bearings are often rubber marine bearings. These
work well in the mud environment, but have low load limitations. Two radial bearings are
typically used one at the top of the bearing pack and one at the bottom with the thrust
bearings sandwiched between.

The small size of components in slim-hole motos make it challenging to develop a
long life bearing pack. To handle the increased power, the thrust bearings and the load
distribution system were modified to withstand higher thrust loads. Higher thrust loads
come from two sources: 1) since the motor has twice the number of stages, the pressure
drop and the down thrust are doubled, and 2) the increased torque of the high-power motor
allows higher bit weights. In an ideal situation, the down thrust equals the bit thrust and the
bearings carry no load. However, in reality, this is rarely achieved and the thrust bearings
must carry substantial loads.

The down thrust on the bearing pack can be calculated by multiplying the operating
pressure drop across the motor times the projected area of the rotor. This projected area
can be calculated from the rotor contour outside diameter listed in Table 3.1 (1.941 in.).
At 1500 psi differential pressure, the down thrust for this DOE high-power motor will be
4400 Ibs. This bearing pack has been constructed so that two bearings share the down
thrust load and four bearings share the up-thrust or bit loads. If needed, additional
bearings can be added to extend tool life.

Rubber radial marine bearings used in the conventional bearing packs have been
replaced with metal-on-metal bearings in the high-power motor to increase the radial load
capacity and life. The radial bearings are made using a proprietary process where a
coating of tungsten carbide is fused to the surface of a steel sleeve. The powdered
tungsten carbide is first made into a blanket as shown in Figure 3.14.

Figure 3.14, Powdered Tungsten Carbide
Blanket.
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This blanket material is then cut into a shape that matches the part to be covered.
The blanket is glued into place with a layer of braze material between the blanket and part.
The assembly is placed into a furnace to melt the braze and fuse the tungsten carbide to
the part. The result is a final assembly that is very uniform and close to size. Final
grinding finishes the part. The radial bearings are manufactured in two parts: 1) an inner
and 2) outer sleeve as shown in Figure 3.15.

Figure 3.15 Metal On Metal Radial Bearings

These bearings wear well, because the surface is tungsten carbide, and are tough,
because the core part is made from steel. They are becoming the industry standard
because of their increased life and load carrying ability. The metal-on-metal bearings are
also shorter than conventional rubber marine bearings, reducing bearing pack length. The
metal-on-metal bearings are much more expensive then the marine bearings. Two sets
(upper and lower) for the DOE high-power motor cost $3500.

3.5 DOE High-Power Slim-Hole Motor
The above components are combined to for the slim-hole high-power motor. The

specifications for this tool are shown in Table 3.5. Performance data used in the table
comes from tests described in Chapter 4. Laboratory Testing.
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Table 3.5. DOE High-Power Motor

General Specifications
ENGLISH

Ouiside Diameter 3% Inch
Overall Length 253 F
Weight 495 Ib
Top Connection 233 API Reg
Make-Up Torgque 3000 Fi-Lbs
Bit Connection 2% APl Reg
Make-Up Torgue 3000 Fr-Lbs
Bit Size Range 4¥eto 6 Inches
Max WOB 19,000 Lbs
Max Bit Pressiure Drop 300 psi
Flow Rate 30— 110 gpm
Free-Running Shaft Speed 125 — 400 pm
Differential Pressure @ Max. Operating Torgue 2000 psi
Max Operating Torgue 1100 Fi-Lbs
Max Power Output 75 hp
Max Stall Torque @ Max Flow Rate w/H,0 1700 Ft-Lbs
Max Allowable Overpull for Rerunning Motor 22,500 Lbs
Absolute Max Overpull 35,000 Lbs
Configuration 4:5
MNumber of Stages 9.5

3-16

4070 N-m
8620 kg
34.5 bar
114 — 415 UVmin
125 — 404 rpm
140 bar

1490 W-m
36 kW
2300 M-m
10,200 kg
15,875 kg

4:5

8.5



4. LABORATORY TESTING

41  Test Format and Objectives

The high-power, slim-hole motor was subjected to three types of laboratory tests.
The first series of tests consisted of establishing the actual power output and efficiency of
the motor for subsequent comparison to conventional motors. These tests were conducted
on the Drilling Research Center dynamometer test stand (Figures 4.1 and 4.2). This test
stand uses a water-cooled brake to apply torque resistance to the output of the motor. As

torque is applied to the motor, a computer data acquisition system measures the following
parameters:

Motor Input Pressure
Motor Output Pressure
Flow

Motor Speed

Motor Output Torgue

i Lo e

During a performance test, the flow through the motor is fixed at a given rate and the
torque on the dynamometer is gradually increased under computer control. As the torque

MOTCR TEST STAND (OYNOMETER)

OYHAMIIETER FLUID—

j 5[,_,_51—\. ~ LERK Tabs ’!,- T \
o - ) — *. + _ﬂ
‘ QL__ i i ek
A

. i i A
Figure 4.1. Motor Dynamometer Test Stand

increases, so does the pressure drop across the motor. As torque is increased, the
motor's speed decreases until the motor stalls,
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Figure 4.2. Motor In Dynamometer Stand.

The performance tests were run at 30, 70, and 110 gpm. These flow rates match
the data published by R & M Energy Systems and allow direct performance comparisons
with manufacturer's data. Appendix A contains the printed Data.

The second series of tests were focused on reliability and were specifically
structured to identify any design weaknesses/high wear rate items which needed to be
fixed prior to field testing. In reliability testing, the motor is run in a loaded condition for
several hours while the computerized data acquisition system periodically monitors system
parameters. The system parameters were monitored so that if they varied from the set
conditions an alarm would sound to alert the operator to either make adjustments to the
pump if input hydraulics were deviating from the desired settings or to examine the motor
If its output speed or torgue changed in any statistically significant way.

Two life tests were conducted: one for 20 hours and another for 10 hours. During
these tests, conditions were held at a constant 70 gpm and 1200 psi motor differential
pressure. The motor produced 770 to 790 fi-lbs of torque during the tests which
represents a high loading condition.

R The third form of testing was to conduct actual rock drilling tests to determine the
increase in penetration rates made possible by the high power slim hole motor when
combined with the high-power drag bits. These tests were conducted using Carthage
marble, a hard, homogeneous rock (15,000 psi compressive strength).

4,2 Motor Performance Curves

Figures 4.3 A&B show speed and torque performance curves for the high-power
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slim-hole 33%-in. DOE motor. Comparing these to the manufacturer’s curves shows that
the DOE motor operates at a higher rpm for the same flow rate. The difference between
the laboratory measured speed and R & M's specification could result from several factors.
The most logical explanation is that the longer stator of the high power motor has less slip
and thus higher speed. Every motor has “slip” which is the fluid that leaks around the rotor
and produces no work. A large amount of slip would reduce the speed of the motor.
Increasing the number of stages reduces these losses - increasing motor speed and
output horsepower,

MOTOR SPEED vs DIFFERENTIAL PRESSURE
500
P73 R, Lo,
400 -
350
el RSN LS O A .
250+
200 )
1“-—-..._... R . Af LCEER T L LT Fraen
100~
50

g i ? 1
o 500 1000 1,500 2000 2800 3,000 3,500

DIFFERENTIAL PRESSURAE (psl)

MOTOR SPEED {rpm)

Figure 4.3A. Speed Curves

The torque output of a motor is a function of the pressure drop across the tool.,
Where the pressure drop is measured, can greatly affect the appearance of the torque
curves and the motor efficiency. The data shown in Figure 4.3B were recorded using
pressure transducers at the top and bottom of the motor. As a result, this pressure drop
includes the losses through the bearing pack and provides the most realistic value for total
motor efficiency. This can shift the torque curves from published data, resulting in a slightly
lower torque at a given pressure drop. Most published data do not include pressure drop
across the bearing pack - especially if the power section manufacturer, such as R&M
Energy System, does not offer bearing packs for sale.
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Figure 4.3B. Torque Curves.

An important source of lost energy is the pressure needed to overcome motor
friction. The DOE tool has a higher startup pressure (150 to 250 psi) than conventional 3%-
in. motors (50 to 100 psi) because of the longer power section. It takes more pressure to
overcome the friction between the long rotor and stator. As a result, the DOE motor shows
slightly less torque at a given pressure drop than the standard motor. However, the DOE
motor can be operated at much higher differential pressures (2500 psi) and delivers twice
the torque and horsepower of a conventional motor. (See Figure 4.4).

Motor Performance Comparison

S
=)
=3
i
B
T

2000 2500

Differential Pressurt (psi)

Figure 4.4. Power Curves
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Motor torque is proportional to pressure drop. To take advantage of higher torques,
the DOE motor must be operated at higher pressure drops. This requires rig pumps
capable of producing the higher pressures at typical operating flow rates. This should not
present a significant problem, as mud pumps are designed to operate at 5000 psi and most
drillers operate their pump in the range of 2500 to 3000 psi.

Recently, extended-performance power sections have been introduced to the
market. These new extended-length power sections were developed based on the same
concepts that were used to design and build the DOE high-power motor. R & M Energy's
extended-performance power sections are approximately 33% longer than their standard
power sections, and therefore produce one-third more power. The DOE high-power motor
is twice as long as standard, so it produces twice the power. This is two-thirds more power
than commercial extended-performance power sections.

Maximum values for torque and pressure drop measured in typical laboratory tests
are greater than typical field operating values. This is true because, in the laboratory, the
torque load from the dynamometer is very uniform and is applied evenly, allowing the
motor to perform up to maximum capability. In the field, the torque is produced from a bit
drilling rock, a process that produces widely varying torque. If a motor is run too high on
the performance curves (high pressure drop), spikes in the torque from the bit can stall the
motor. To restart the motor, the driller must lift the bit off bottom, reestablish circulation
and then slowly run back to bottomn to start drilling again. Thisis a time-consuming process
and slows overall drilling rates.

To avoid this problem, drillers normally operate motors in an area on the
performance curves that allows the motor to continue drilling even when the bit torque
spikes. This range is typically between 200 to 300 psi differential pressure for a standard
motor. The high-power motor can easily be operated at 600 to 1000 psi differential
pressure, providing twice the power. Because the high-power motor maintains rotary speed
at higher pressure drops, it has the capability to continue rotating during larger torgue
spikes. This means that more weight on bit can be applied to increase penetration rate.
This is how high-power motors achieve superior penetration rates when compared io
conventional motors.

4.3 Reliability Test Results

: During life testing on the dynamometer, several components suffered damage. This
resulted in their redesign and retesting to validate the improvements to reliability.
Specifically, the thrust bearings and load distribution system were damaged during the
initial 20-hr life test as shown in Figures 4.5 and 4.6.

During dynamometer tests, the motor is run with no bit weight, which represents a

worst-case operating situation since the “off-bottom” bearings are carrying the full hydrauli;
down thrust produced by the pressure drop across the motor. In normal operation, bit
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Fle 4.5. maged sta_ru:_é_;
weight offsets much of the down thrust, reducing the load on the off-bottom thrust bearings.
Despite damaged thrust bearings and a broken flex coupling, the motor was still operating
at full power at the end of the 20-hour endurance test.

eelielle Sprmg.r .

gure 6.

Although bearing failure is not expected under normal drilling conditions, MEI
strengthened the thrust bearings. The thickness was increased so that the bearings would
flex less under load. MEI has used the same approach in the past and had excellent
results. These modified thrust bearings performed well in field tests at the Catoosa test
site in Oklahoma.

Belleville springs are used to distribute the load evenly between bearing sets. If
these springs fail, the load can be distributed unevenly resulting in a premature bearing
failure. Space constraints prevent significant design change on these components. One
of the few changes that can be made is to limit the travel of the spring and thus limit the
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stress in the spring. This is accomplished by machining the back of the ball race at the
appropriate angle. After the dynamometer life test the stroke of the Belleville springs was
reduced to reduce stress and prevent breakage. MEI has found that it is not uncommon
for Belleville springs to develop a single crack and keep on functioning. When several
cracks develop the shape and spring properties are lost causing incorrect load distribution.

The ‘baseball stitch” lobe on a flame-cut flex coupling failed during the
dynamometer tests (Figure 4.7) due to the high torque and high thrust load produced by
this high-power motor. This problem was anticipated prior to the dynamometer tests and
resulted in the development of the titanium flex shaft previously described.

Figure 4.7. Broken Lobe On Flex Coupling.

The titanium flex shaft performed well in the second dynamometer test where the
motor delivered the same power as with the conventional flame-cut flex coupling. Results
confirmed that the titanium flex shaft efficiently transmitted the torque from the rotor to the
drill bit. A 10-hr life test was completed with the titanium flex shaft.

4.4  Drilling Tests

The DOE high-power slim-hole drilling system consists of the high-power DOE
motor and a high-power bit. Two advanced bits were manufactured for drilling tests with
the high-power motor. The first, a large cutter TSP Bit (LC-TSP, Figure 4.8), was
manufactured using the guidelines set out in Chapter 2 of this report. This bit has a large
number of 5-mm round TSP cutters. As indicated previously, this bit design provides for
the densest cutting structure possible in this size bit. This ensures cutter redundancy and
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long bit life.

Previous R & D has shown that bits made with large 5- to 7-mm TSP cutters dirill
faster and last longer than conventional TSP bits with smaller 3-mm TSP cutters, and that
rounding off the comners on the TSP cutters reduces breakage during drilling. The second
DOE test bit is a hybrid design which uses both PDC and large TSP cutters (Figure 4.9).
This bit utilizes 8-mm PDC cutters for drilling soft formations and 5-mm round TSP cutters
for drilling hard formations. The PDC and TSP cutters are set at the same height so that
they wear at the same rate. In the field, the hybrid design will allow the PDC cutters to dril
soft formations at high rates yet drill through hard stringers with the TSPs. The TSPs main
contribution is to prevent premature wear of the PDC cutters. This design has high drilling
rates in nonhomogeneous formations that alternate between hard and soft rock.

S 52 =

Figure 4.8. Large Cutter TSP Bit
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Proper bit cleaning is critical in TSP and PDC bits because of their high drilling rates.
Therefore, nozzles were added to the DOE TSP/PDC bit so that hydraulic horsepower
used for cleaning the bit can be controlled and directed across the cutting faces.

Conventional diamond bit designs rely on small flow grooves and the narrow spaces
between the bit body and rock face to aid in transporting the cuttings from under the bit.
When drilling at high penetration rates, these small passages can become clogged with
cuttings. This transfers some of the bit weight used to make the cutters penetrate the rock
to the bit body, slowing penetration rates.

The design shown in Figure 4.9 has large flow passages for removing the cuttings,
and the nozzles increase the force and velocity of the fiuid to move the cuttings more
efficiently. Better cleaning increases penetration rates by eliminating energy wasted on re-
grinding cuttings already removed from the rock faces.

Figure 4.9. Hybrid TSP/PDC Bit.

The motor and bits were tested on the DRC motor test stand in Carthage marble.
Table 4.1 shows the conditions used for these tests.
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TABLE 4.1. Motor Test Conditions
Motor: 3%s -in. DOE motor

Flow rate: 110 gpm

Bit: 43% in. LC-TSP & Hybrid
TSP/PDC

Bit weight: | 2000 to 14,000 Ibs

Figure 4.10 shows that the 5-mm round TSP bit and motor combination drilled
Carthage marble at rates of 10 to 50 ft/hr as weight on bit (WOB) was increased from 4000
to 12,000 Ibs. This bit is designed to drill harder rocks and is well matched to the motor.
The input pressure to the motor determines the work the motor is performing. As the WOB

ROP vs Bit Weight
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Figure 4.10. ROP For TSP Bit.

was increased from 4000 to 12,000 Ibs, the pressure rose from 800 to 1400 psi (Figure
4.11).

This motor will operate well with a pressure drop of 1400 psi. These data show that,
for hard rock, over 12,000 Ibs weight on bit can be applied to the DOE slim-hole drilling
system while remaining within operating parameters. A standard motor is designed to
operate at a pressure drop of only 700 to 800 psi. This would correspond to a bit weight
of less than 4000 Ibs or only one-third that of the high-power slim-hole system.
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Figure 4.11. Motor Input Pressure As A Function Of bit
Weight.

Figure 4.12 shows that the hybrid bit drilled Carthage marble at rates of 60 to 250
ft/hr, as weight on bit was increased from 4000 to 13,000 Ibs. Thisis a high penstration
rate for hard rock. The addition of PDC cutters and nozzles produced these very high
penetration rates. Testing has shown that cleaning is very important, but it is unlikely that
the high penetration rates obtained with this bit are solely due to improved cleaning.
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Figure 4.12. ROP For Hybrid PDC/TSP Bit.

As bit weight increased, more motor torque was required to rotate the bit. To
increase motor torque output, the pressure drop across the DOE motor had to be
increased. Figure 4.13 shows how the motor pressure drop increased as a function of bit
weight. These data show that at 12,000 Ibs WOB the motor pressure drop was 1500 psi,
and that the motor could operate at pressure drops up to 1700 psi. These data show that
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the high-power motor can drill at high bit weights with aggressive PDGC bits designed for
drilling softer formations.
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Figure 4.13. Motor Pressure & WOB for PDC/TSP Bit.

The PDC/TSP bit is designed to drill soft formations quickly, but if hard stringers of
rock are encountered, the bit can continue drilling without damaging the PDCs. These
tests demonstrated that both of these bits are good candidates for use with the high-power
motor.
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5. FIELD TESTING

5.1 Catoosa Test Site

Two field tests were conducted with the slim-hole high-power DOE motor at the
Catoosa test facility in Oklahoma. This facility allows testing of oilfield down hole tools
under actual well known field conditions. The site has numerous facilities for different
types of testing including a large main drill rig that is instrumented so data can be gathered
during the drilling process. Figure 5.1 shows the Catoosa site large drilling rig.

Figure 5.1. Instrumented Catoosa Drill Rig.

One of the unigue features of Catoosa is the large number of formations that are
encountered in a relatively shallow zone. Figure 5.2 shows the lithology at Catoosa. The
strength of the formations varies from very soft to vary hard. Figure 5.3 is a plot of the
rock strength, based on sonic logs, as a function of depth. The formations strengths vary
from 5,000 to 30,000 psi compressive strength. At the top of the Mississippi Limestone at
approximately 1380 feet is a formation know as “The Wall”. The wall is a very hard section
of rock that has historically proven to be difficult to drill. In fact, many drill bits that have
been tested at Catoosa have failed to drill “The Wall". PDC bits are often severely
damaged drilling this formation because of the hardness of the rock and the vibrations that
it produces during drilling including bit whirl.

Drilling is conducted in 8 to 10 hour shifts during the day. At the end of the day the
drill string is pulled to a safe level in the hole, usually to a point were all the bottom hole
assembly components are inside cased hole. Since the formations are shallow this
procedure does not excessively disrupt the drilling process and allows fewer technical
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personnel to monitor tests.
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Figure 5.2. Catoosa Lithology

The first test conducted at Catoosa was a “shake out” test for the motor. It was intended
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Figure 5.3. Catoosa Rock Strength.

only to find any obvious problems.

The second test was conducted to compare the DOE

drilling system against a conventional system.
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5.2  First Field Test

The first test was conducted from February 22 to 27, 1996. During this test the DOE
motor and a hybrid PDC/TSP bit were used to drill from 623 ft to 1450 ft. The drilling was
conducted over three days. The majority or the first two days were through soft formations
and the DOE system was able to drill at high rates. At the end of the second day, the
bottom hole assembly entered “The Wall” at which time the penetration rates became
considerably slower. Figure 5.4 shows the drilling rate for the three days as a function of
depth. Appendix B contains data for this field test.
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Figure 5.4. Drilling Rates Catoosa Shake Out Test.

Figure 5.4 shows that the drilling rate in the upper formations was averaging 100
to 175 feet per hour (fph). At the top of the Mississippi Limestone the average rate
dropped to 50 to 75 fph. As the bit entered “The Wall" the rate dropped to less that 1 fph.
The DOE system with hybrid bit drilled from 1380 to 1450 ft in this hard formation.
Penetration rates varied in this section (1 to 12 fph), but the BHA continued to drill. The
test was only terminated because time and test monies ran out, not because the system
quit.

' Bit weights were varied from 2,000 to 12,000 Ibs, but averaged 8,000 to 10,000 Ibs
during the test. The motor performed well at different weights, but drilling rate was fairly
independent of bit weight. This is because the upper portion of the hole is comprised of
soft formations that do not reguire high bit weights to achieve maximum penetration rate.
At “The Wall" higher weights are needed, but bit vibrations require that weight be reduced
at some points in the drilling. Figure 5.5 shows the bit weights as a function of depth. The
total drilling hours on the system in this test was 16.4 hours. This is not the total time
below the rotary table but the actual drilling time.
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Figure 5.5. Bit Weight.

The motor and bit were still in excellent running condition at the completion of this
test. Figure 5.6 shows the bit at the conclusion of the test. The PDC cutters do have a
wear flat from drilling through “The Wall”. However, none were broken as is common when
drilling this formation with conventional PDC bits. This bit could have continued drilling or
could have been rerun as it came from the well. For our testing purposes, the bit was
rebuilt by rotating the worn cutters to new locations. The TSP cutters were still in excellent
shape.

Figure 5.6. Hybrid Bit After Test No. 1.
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The motor was returned to MEI's Drilling Research Center shop facility were it was
disassemble and inspected. The bearing pack components were in excellent condition.
The flex shaft showed no signs of wear. However, the bottom section of the stator showed
some damage. This damage was in the form of “chunking” - pieces of rubber missing
from the molded form. The stator was sent back to R & M Energy Systems for analysis.
R & M did not have an explanation for the failure other than rubber fatigue. After further
discussions between R &M engineers and MEI staff is was concluded that the titanium flex
shaft was placing too high a load on the rubber. Further design analysis of the flex shaft
and discussions with the titanium supplier concluded that too conservative a value for the
endurance limit had been used in the initial design. The flex shaft was redesigned based
upon a new, higher, value. The new design has a much smaller outside diameter making
the shaft more flexible. The motor was repaired by relining the bottom section of the stator.
The redesigned tool was then prepared for the second field test.

5.3 Second Field Test

The second field test compared the performance of the high-power slim-hole system
against conventional motor drilling systems. To accomplish this comparison it is
necessary to either have a uniform formation thick enough to justify running two bottom
hole assemblies or significant offset well data where operating conditions are similar to the
current well. This situation could not be found in actual wells so it was decided to test at
Catoosa where BHAs could be changed out when necessary for test purposes. Appendix
C contains printed data for each BHA.

The formation drilled during the test is the Arbuckle dolomite. (See Figure 5.2). It
starts at 1605 ft and runs down to 2820 ft. This is the deepest formation drilled at the
Catoosa site. The top BOO ft of the Arbuckle is very uniform and provides a location were
the DOE drilling assembly performance could be compared to a conventional assembly.

The test plan was very simple. Three BHAs would be tested. The first and the third
would use the high-power DOE motor with a conventional 3-3/8 motaor run between these
two in the second assembly. The hybrid bit was used on all assembles so that drilling rates
would not be affected by differences in bit performance. Figure 5.7 shows a schematic
of the test plan.

Both the DOE motor and the commercial 3-3/8 motor had a maximum rated flow
rate of 110 gpm. This flow was used through out the test to simplify performance
comparison between the different BHAs. Since flow rate is constant the power would be
a function of the pressure drop across the motor. Since the DOE motor is twice as long,
and has twice the number of stages, the pressure drop across the DOE motor will be much
higher then across the commercial motor. Thus the DOE motor was able to produce more
torque and drill faster, because more weight on bit could be applied without stalling the
motor.



} High Power Motor + Hybrid Bit

Arb
Dﬂlg,:,klftz } Commercial 3 3/8" Motor + Hybrid Bit

} High-Power Motor + Hybrid Bit
Figure 5.7. Field Test Plan Schematic.

The wells at Catoosa have not be drilled as slim holes so the upper portions of the
well are completed with 13-3/8 in. casing. At 110 gpm and the velocity of the drilling fluid
will not be fast enough to clean the hole. To avoid hole cleaning problems, two identical
pumps (Figure 5.8) were used o drill the well. One pump provided drilling fluid to drill the
well while the second pumped mud down a parasite string to increase the velocity in the
upper section of the well. Figure 5.9 shows how the pumps were used.

i?-j

(=

Ur: Fur Test.
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Bottomhole Assembly #1

The first BHA consisted of the high-power motor and a new 4-3/4 in. hybrid bit. This
assembly drilled a total of 98 feet in 4.7 hours for a penetration rate of 21 feet per hour.
However, the first hour of drilling required several adjustments and repairs to the rig and
mud pumps. Also, near the end of the run a very hard stringer of rock was encountered
that slowed drilling. Since the other runs did not encounter these problems or similar hard
stringers, a comparison can only be made if these sections are excluded. The average
penetration rate for the middle section of drilling (1.5 to 3.5 hours) on BHA #1 is 29 feet per
hour.

The testing of BHA No. 1 began on December 17, 1998. After rigging up the motor
was surface tested. After confirming proper operation of the DOE motor, assembly was
run into the hole and the bottom tagged. At this time, the rig tongs had to be repaired.
Once the tongs were repaired the flow was increased to 76 gpm and the bit collared. Flow
was then increased to 110 gpm and drilling begun. Problems with both the main pump and
the supplemental pump caused further delays. After repairing the pumps, the BHA was
brought up above the Bartlesville shale and operations concluded for the day. The
Bartlesville shale can swell and sluff so this precaution was taken to prevent damage to the
BHA.

Testing of BHA #1 resumed on December 15, 1988. The tool was run into the hole,

the pumps were started and the driller washed to bottom. Flow rate on the pumps was set
and drilling begun. The pump rate was set at 110 gpm. However the pump would speed
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up on its own until it reached 118 gpm (Figure 5.10) were it would run consistently for long
periods of time.
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Figure 5.10. BHA No. 1 Flow Rate.

The bit weight was varied from 4,000 to 16,000 Ibs during the test to find the optimum
point. The optimum point is that bit weight that provides the highest penetration rate
without stalling the motor. Figure 5.11 shows a plot of bit weight throughout the test. The

Hit Vibight DOESHHP Nbtor Test
HPNDor Mo 1

B i _.l.___l..

< N O O
NN

=

&R
|
e A
g ]

WOE {1000 ha)
o
1‘!
=
_\—o—'-_‘}
~
|

S
| T

J 5. | ! |
T |
-‘ﬁ “ |
Q0 @5 10 15 20 26 30 a5 40 45 &0
Tioed Tires (Hours)

Figure 5.11. Bil Weight BHA No. 1.

BHA seemed to run best in the dolomite at a bit weight of approximately 12,000 Ibs.
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As bit weight was increased the torque to rotate the bit increased. The motor supplied
the torque to rotate the bit and the pressure drop across the power section increased with
the increased torque requirement. Figure 5.12 shows the standpipe pressure. The
increase in pressure corresponding to increased torque requirements can easily be seen.
The off bottom or no load pressure was 1300 to 1400 psi. This makes the power section
pressure drop 600 to 700 psi. This is very high for actual field conditions.
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Figure 5,12. Stand Pipe Pressure BHA No. 1.

The penetration rate varied from under 1 fph through the hard stringer to over 70 fph.
The majority of drilling was in the 20 to 40 fph range (Figure 5.13). When the BHA was
pulled at the end of the run the bit was severely damaged. Figure 5.14 shows how the bit
was rung out. The manufacturer’s designer examined the bit along with the bit used on the
next two BHAs. He had seen this type of damage once before, and felt that one of the
PDC inserts could have been pulled from the matrix because of the high drilling forces.
The solution is to modify the design so that PDC inserts in this row are buried deeper into
the matrix. This explanation has some supporting evidence from the field. When the
drilling rate dropped off there were severe vibrations on the rig. These vibrations caused
the whole rig to shake and the driller had to lift off bottom and run with light weight for
several minutes before bit weight could be increased. Itis possible that the vibrations were
caused by the insert rolling under the bit, and this continued until the insert had been
broken into small encugh pieces that the mud could wash them away. Visual examination
of the bit shows that some PDC cutters are missing from their braze pockets while other
are still in place. If the formation were too hard for the bit all of the PDC cutters should be
damaged. The TSP back up cutters are in good condition except for the wrung out area.
This would be consistent with a lost PDC cutter rolling under the bit because it would have
broken these TSP cutters. The drilling data do show that once through the hard stringer
the ROP picked up again to over 20 fph despite the severe damage.
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Figure 5,13, BHA No. 1 Penetration Rate.

Figure 5.14. Damaged Hybrid Bit BHA No. .
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Bottomhole Assembly #2

The second BHA used a commercial 3-3/8 in. mud motor. This tool was fitted with a

'H] new hybrid bit and run into the hole on December 16, 1998. After running to bottom and
; collaring the bit, drilling was begun. Recommended flow rate for this motor is 110 gpm.
= Figure 5.15 shows the flow for BHA No. 2. During the first 1.25 hours of the test the flow

was keep at this level. After a pump problem was repaired at 1.5 hours into the test, the
flow was maintained at 120 gpm. As was previously stated, the pump had a “groove® at
this flow rate.
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Figure 5.15. BHA No. 2 Flow Rate.

The driller applied bit weights that developed approximately 400 psi differential pressure
on the motor. Figure 5.16 shows the stand pipe pressure for this BHA. The driller
o commented that this tool stalled much easier then the high-power motor. Comparing
Figure 5.12 to 5.16 shows that the standpipe pressure for the conventional motor was only
1600 psi while the high-power motor had a stand pipe pressure of 2000 psi. At 120 gpm,
the DOE tool was generating 28 more horsepower than the conventional motor.
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Figure 5.16. Stand Pipe Pressure BHA No. 2.

The bit weight for BHA # 2 (Figure 5.17) was a maximum of 6,800 Ibs while the DOE
motor ran at weights as high as 12,000 |bs. BHA # 2 drilled at approximately 20 fph with
a flow rate of 110 gpm. Increasing the flow rate to 120 gpm helped and the rate increased
to 25 fph (Figure 5.18).
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Figure 5.17. BHA No. 2 Bit Weight.
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Figure 5.18. BHA. No. 2 Penetration Rate.

Although the penetration rates for BHA #2 are at times comparable to BHA #1, it must
be noted that great efforts were made to obtain the best rates for BHA #2. The driller kept
the motor as near to the stalling point as was possible. He was able to do this because the
test lasted only a few hours and his attention on this test rig were not divided between
other duties as they often are on an actual drilling operation.

At the conclusion of the run the motor and bit were pulled from the hole. The bit was in
excellent condition so the decision was made to use it on BHA #3.

Bottormhole Assembly #3

BHA #3 reused the bit from BHA # 2 and a new double length mator. The assembly was
run into the hole on December 17, 1998. After tagging bottom and collaring the hole
drilling begun. Flow was setat 115 to a 120 gpm as shown in Figure 5.19. The purpose
of the DOE high-power slim-hole drilling system is to double penetration rates in small
holes so on this run the driller was instructed to keep high bit weights on the motor. Figure
5.20 shows the bit weight for BHA #3. Bit weight was held at 8,000 to 10,000 Ibs,
generating a standpipe pressure of 1,800 to 2,000 psi (Figure 5.21). Thisis a 600 to 800
psi motor differential pressure. This assembly obtained penetration rates of 40 to 80 fph
with an overall average of 47 fph. This is double the rate for the conventional system.
Figure 5.22 shows the penetration rate for BHA #3. This shows that doubling the length
of a motor, and thus doubling the power, can more than double the penetration rate.
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Figure 5.20. Bit Weight BHA No. 3.
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Figure 5,21, Standpipe Pressure BHA No. 3.
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Figure 5.23 shows the penetration rates for the different BHAs. BHA #1 was only 17%
faster than BHA #2 because as part of the first test we intentionally varied the drilling
parameters
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Figure 5.23. Penetration Rates For Different BHAs.

to see how the DOE motor responded. Also, even though the worst of the drilling through
the hard streak was omitted from the average time, examination of the penetration rate
curve for BHA #1 shows that the rate falling off even before the hard steak was contacted.
If we compare the middle portion of the run, the rates are more in line with BHA #3, being
from 35 to 45 fph.



6.

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The work completed under this project has shown that a slim-hole drilling system
comprise of a high-power mud motor and hybrid bit can be manufactured that has the
ability to drill faster and have long life. This system overcomes many of the problems
associated with slim-hole drilling particularly those areas that are most often sited, slow
drilling rates and poor BHA life, as the reason slim-holes are not drilled more often. The
following are major conciusion of the project.

10.

) A

12.

A high-power slim-hole (HP SH) drilling system was developed that drills at
double the rate of conventional systems.

The HP SH drilling system, when combined into a complete slim-hole drilling
operation, will provide significant savings when drilling gas wells.

A high-power 3%-inch diameter drilling motor was developed that delivers
twice the power of conventional drilling motors. This motor was made by
welding two conventional stators together forming a single power section twice
the length.

Doubling the torque output and thus the power of a mud motor increases the
drilling rate when the proper bit is used.

Two conventional stators can be welded together to produce a single power
section twice as long as a standard power section.

A double-length power section produces twice the torque and thus twice the
power of a standard power section.

A flex shaft manufactured from titanium can transmit the high rotational torque
from a mud motor rotor to the bearing pack shaft.

The flex shaft, if designed correctly does not damage the stator.

High strength ball thrust bearings and metal-on-metal radial bearings improved
the performance of a conventional bearing pack.

Metal-on-metal radial bearings carry higher loads in a shorter package than
elastomer marine bearings.

Improved bit performance can be achieved through the combined use of poly-
crystalline diamond compact (PDC) cutters and thermally stable product (TSP)
cutters.

TSP cutters set behind and at the same level of PDC cutters can reduce wear
of the PDC cutters when drilling mixed formations or through hard stringers in
shale formations.
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6.2

13.
14.
15.

A hybrid bit can drill both soft and hard formations at high drilling rates.
The hybrid bit is a good bit to use with the high-power DOE motor.

Commercial application of the hybrid bit shows that it can replace multiple-
roller or PDC bits.

Recommendations

The following recommendations are made as a result of the previous work.

y

Additional work should be done on the development of slim-hole drilling
concepts and equipment.

Current slim-hole or reduce-hole-size projects should be reviewed to identify
the areas needing development work, (i.e., identify the items which prevent
slim-hole from being considered in the planning stages).

Continue field testing the high-power slim-hole drilling system developed in this
project.

Identify and involve a commercial provider of mud motors in further work.

Integrate the DOE high-power slim-hole motor and bit into a complete slim-
hole drilling operation.
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APPENDIX A
DOE High-Power Slim-Hole Motor Dynamometer data
*30 gpm
*70 gpm
110 gpm
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5 13 32325 122 113 2n 7 204 4" | 3P 05 13%
10 14 3283 | 135 14| 208 g1 s | B | a4 0.5 15%
|7 3313 125 113 202 77| deE | & | 05 4%
12 16 | 3225 | 125 | 116 208 9 | e 3 | & 05 4%
13 7 3235 | 118 108 204 5 | 195 3 33 0.5 13% |
14 18 3225 18 | 1 208 ] 195 a | 24 0.5 5%
15 18 3235 | 122 113 | 208 g [EE] 3 24 05 155

15 20 3185 | 128 120 206 | 9 157 3 20 0.5 13%
17 21 34.01 [ 128 13 206 g 197 3 z4 05 15%
18 22 32.25 122 113 202 5 183 3 24 0.5 15%
B 23 3225 | 119 | 111 | 21 E] 202 A 22 05 | 1%
20 24 3185 | 128 120 208 7 20 4 22 | of 16%
21 25 32.25 113 | 105 208 g 198 a 22 | o4 13%
22 26 .01 122 108 208 7 20 4 22 05 13%
23 27 3235 125 116 202 7 195 3 20 0.4 13%
24 28 31.66 125 | 118 208 | 8 | 1aa 3 2z 0.5 143
3 23 31.07 22 | 118 204 5 | 185 3 22 05 14%
2% | a0 3225 122 113 208 a' ) Ame |8 [ #e | wsn [ A%
27 31 3225 | 128 118 2080 | 9 188 3 24 0.5 16%
28 a2 3107 | 125 121 208 ) 199 3 20 0.5 13%
28 | 33 BT | 125 121 208 ) 185 3 S 06 16%
| 30 | 31.37 118 | 114 208 9 197 3 24 | 05 15%:
3 35 3225 113 105 208 11 197 3 24 05 4%
32 36 Hnoy | 122 118 208 9 189 3 24 05 15%
a3 a7 307 122 118 208 ] 189 3 24 05 15%
3 | a8 31,85 122 115 208 g 159 3 2 | 05 14%
a5 33 33.13 118 105 208 ] 183 3 22 04 | 13%
i 40 31.07 122 118 21| 8 [ 208 a 2 05 | 16%
a7 41 31.07 113 109 206 g 197 | 3 24| 05 14%
) 42 31.95 128 120 208 g 188 a %2 | 05 14%
3g 43 3225 | 122 113 206 11 195 3 2 | 05 147
40 K 3.07 128 124 208 | 11 157 3 28 | 08 16%
41 45 3166 128 121 208 a | g7 3 24 | 08 16%
42 4B 31.56 119 113 208 4 188 3 24 | 05 15%
43 47 31.66 122 116 208 a 195 E] 2 08 16%
44 48 3107 | 116 112 | 206 3 157 3 24 0.5 5%
45 43 o @2 | q18 208 T | . | & 22 | 65 145
46 50 32325 128 119 208 g 183 3 M 0.5 16%
47 51 31.66 122 118 211 11 200 4 24 | o5 15%
48 52 31.07 116 112 208 ] 189 3 24 05 15%
EE 53 31.07 118 115 208 ] 199 3 2 0.5 4%
B0 54 3165 122 118 208 ] 184 3 24 05 15%
sl 55 32,25 119 11 208 ] 189 3 24 0.5 15%
52 56 3225 | 15 | 118 211 T —a— [ 2 05 4%
53 57 32.25 133 124 208 7| o0 4 21| 0B 16%
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|Orilling Research Center [ | 1
DOE 3-3/8 in. 4/5 multilobe motar-Flax Shat | ] i
Test Tima: 14:42:30.64. - ’
Test date: August 4, 1995 o |
e — _|—I i T —_—f
| Speed | :
| Adjusted | Input | Output |Differential Hydraulic | Mechanical |
PLMo. | _Tima Flaw Speed | to 30 gpm Frassura | Pressune | Pressure |Horsepower _Tarque | Horsepower | Efficiency
(sec) | (@pm) | (pm) (rpm} tpsi] | (psi) (psi) thp} ifi-Ibs) fhpd | (%)
128 124 211 | 8 | -z02 4 24 06 | 16%
119 115 208 | @ 199 3 22 05 | 4%
122 118 208 9 199 3 | =4 0.5 | 15%
125 121 210 g 201 4 | % 0.6 17%
125 17 208 9 | 489 3 | gz 0.5 14%
122 118 2§ I e 4 | 24 |05 | 15% |
2 114 111 21 8 202 4 28 06 17%
3.1 119 108 MM 1 200 4 76 05 15%
31.66 122 118 211 ) 207 4 | =8 05 7% |
3 122 116 21 [ 200 4 | 28 06 18%
B4 65 3225 118 | 111 211 7 204 4 | 2 0.5 14%
B5 &9 32.25 128 RE] 211 ] 202 4 | o8 0.6 18%
66 70 33,33 122 | 110 211 8. | 202 4 | @8 0.6 17%
&7 71| 3401 | 118 105 211 7| =i 4 | 78 | 0% 16%
B8 | 72 3166 | 122 116 | 213 7 | 206 i | @ 0.6 16%
60 73 3225 13| 105 211 | 11 | 200 4 28 0.8 16%
70 74 31.07 122 118 21| 9 202 4 30 o7 19%
71 75 3167 | 128 124 215 G 206 4 i 0.7 0%
¥ | e 3186 122 116 23 | ¥ 206 4 3z 07 20%
73 77| o7 | 119 115 217 | @ 208 4 a0 0.7 18%
74 78 307 T8 | tiE | 218 ) 206 4 34 0.7 2%
75 79 aroy 118 1z z21 o 212 4 | 40 0.9 23%
76 [ 31.07 122 118 227 -] 8 4 40 08 | 4%
77 81 | 307 125 121 213 ] = 4 43 10 25%
T8 g2 | 30489 122 120 243 | 8 234 4 57 13 32%
— 48 307 128 124 284 | 9 245 4 71 17 | 39%
80 84 3107 | 119 115 78 | ® 259 g 76 17 35%
gl 85 0.2 116 115 288 ] 279 5 a2 20 | 4%
82 86 208 118 113 305 8| 7% B 108 24 | 4%
83 &7 30.2 116 | 115 321 2 | Jdos | 5 118 28 48%
B4 ga 289 13 | 1 g | 7 | 3 & . 4355 ]| 29 50%
~ B5 BY 30.2 116 | 115 852 | 8 | 343 6 | 134 3.2 - 53%
Bf D) 299 16| 16 | 388 | 7 361 6 | 156 35 55%
87| &t 30.49 116 14 | 375 | @ 366 & | 164 36 56%
8 ] % 30.49 116 114 25 | 8 | 38§ 7 178 39 5B%
B3 | @3 259 116 116 W3 | 7 1 3% 7 181 42 61%
50 | 54 288 118 116 444 | 8 405 7| 193 43 60%
51 | 85 28.32 119 122 420 | 11| 408 7 196 | 45 63%
B2 | o 3049 119 117 43 | 8§ | 433 | B 206 46 61%
93 | o7 32.25 119 111 438 | 8 429 & 218 456 61%
84 | ss | 288 | 118 | 118 451 ] 442 ] 227 5.0 65%
g5 | @8 | 302 114 118 51 | 7 416 8 2% 5.1 65%
9% | 100 30.2 118 118 467 | 8 458 [ 251 5.2 65%
ar | o w48 | 18 114 [ 458 B 237 52 65%
98 102 30.2 119 118 473 | 8 | 484 8 241 54 87%
99 | 103 | 32325 | M3 | 105 | 475 | 9 | 466 8 247 49 61%
100 | do4 | 288 | 118 118 485 | 8 | 4w | 8 0 58%
01| i85 30,49 119 117 488 1 478 8 247 55 66%
102 106 255 16 116 482 8 | g3 B 257 57 87%
103 107 30.2 119 18 | 4% , 9 487 9 262 59 6%
104 108 31.37 18 | 1M 500 | 9 | 491 9 | 266 | 58 B7%
105 108 0.2 118 118 stz T 11| &6 a | 7z | &i 70%
108 110 302 119 118 §12 | 8 | 503 g | 212 6.1 70%
o7 | 111 30.2 119 118 | 546 | 8 | &7 g | a2 6.1 68%
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Drilling Research Center

DOE 3-218 in. 4/5 multilobe motor--Flex Shaft

Tes! Time: 14:42:30.64

Test date: August 4, 1585

|
Speed |
: Adjusted Input Cutpul | Differenfiall  Hydrawlic Machanical
Pt. No. Time Flow Spl;enﬂ____!n_augpm Prassure | Pressure Pressure Horsepower| Torque | Horsepower | Efficiency
fsec) | fgem) | {mmi | (rom) | {psi) | (psh) | (psi) (hp) | Rdbs} | the) | (%)
108 112 34.01 118 | 105 514 | 8 505 5 | 284 5.7 §4%
108 113 302 122 | 131 | 524 G 515 8 286 6.5 73%
110 114 30.2 119 118 518 | 9 509 g 287 | 65 73%
1M1 | 115 | 298 119 118 531 9 522 | © 284 B5 71%
112 116 30.2 116 115 535 E 526 | 9 286 63 | ©68% |
113 7 302 18 | 118 539 9 530 ] 287 6.5 70%
114 118 302 | 116 195 | 541 4 532 g 301 6.6 7%
115 118 02z | 116 115 537 g 528 ] 289 B Ti%
118 120 259 1186 116 85 | 7 548 10 301 BT 70%
117 121 2902 | 113 17 557 7 | 550 10 305 6.8 70%
118 122 29.32 113 116 572 7 | 565 10 IR 6.8 68%
113 123 | 2032 | 116 118 ] ) 560 10 322 7.3 T4%
120 124 2932 | 118 118 572 3 | =61 10 324 7.3 75%
121 125 | 2832 | 116 ) 582 5 573 10 | 328 | 74 | 74%
122 126 2802 113 17 5R2. | 7 575 10 330 | 73 73%
123 127 29.02 116 120 | 582 | ®© 583 10 3o 7.5 | 74%
124 128 | 2932 116 115 | 590 g 581 10 | 332 15 | 74%
125 | 129 | 29.02 116 | 120 | 602 ] 583 10 | 348 79 7%
125 130 29.32 6 | 118 | 600 ] 581 10 353 | @D %
137 131 29.32 113 1186 560G g | 5% 10 353 7.8 74%
128 132 | 2932 | 113 116 615 7 | 608 i 353 78 73%
120 133 2932 | 110 113 513 ] B04 11 a57 7.7 72%
130 | 134 2832 110 | 113 631 T 526 11 383 | 7B T
131 135 | 70832 110 113 | 62t E 618 1 359 7.8 73%
132 136 | 28.32 110 113 623 | 8 614 11 | 7 81 75%
133 137 | 3107 110 108 Gar | 8@ 628 11 360 77 70%
134 138 | 2002 116 120 633 | 12 621 | 11 | aE0 BT B0%
135 139 25,32 116 118 847 | O 38 i 360 BE 7%
138 140 2802 113 117 648 12 535 11 384 A5 %
137 141 29.02 113 117 660 | 1i 43 11 386 | Bb | 76%
138 142 283 | 118 116 | 864 ] 655 11 | 382 | BY 76%
138 143 | 2802 113 17 664 | 8 655 | 11 395 B.8 7%
140 144 | 2832 113 116 670 | 9 &61 12 400 | BB | T6%
141 145 29.32 115 118 864 | © 655 i 408 92 B0%
142 146 | 2ma32 118 118 BAZ | @ | pra 12 413 83 | 75%
143 147 | 268 118 118 6889 | 11 688 2 421 956 79%
144 148 | 2961 | 116 118 695 9 | 1666 12 423 9.5 79%
145 149 27.85 110 118 697 ] 688 12 427 96 BD%
148 150 26.09 05 | 121 701 o 682 12 431 98 | B2%
147 | 151 26.09 105 | 121 718 | 9 704 12 435 10.0 B1%
148 152 | 258 105 122 e | 1 708 12 442 103 B3%
149 153 | 26108 105 121 F28 | 1 | 74 12 445 03 | E2%
158 154 | 2638 =T 113 730 a 721 13 445 9.6 TE%
L 155 | 2638 105 | 119 | 7a8 7_ L I S - 104 81%
152 156 27.25 108 | 118 746 11 735 13 458 104 81%
153 | 157 | 2597 | 110 | 122 750 12 738 13 | 482 10.8 83%
154 158 | 2728 108 | 119 754 B | 745 13 | 468 10.5 B
185 158 | 26.47 108 120 758 | © 748 13 471 | 108 | 82%
156 | 160 )| 2668 | 105 | 118 | 762 ) O | 753 1 ary_| 106 | 80%
167 161 26.87 108 | 120 764 | 15 13 477 10.8 83%
158 162 2887 105 | 117 768 g | 70 | 13 481 10.7 80%,
158 163 28,14 108 | 115 77a g | 784 13 485 106 80%
160 164 2785 | 10 | 118 | 779 8 | 70 13 493 1M1 | 83%
161 | 165 | 29.02 113 [ 117 783 N 14 504 11.2 83%
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Drilling Research Center | ' I T
DOE 3-1/8 in. 4/5 multilobe motor—Flax Shaft ' = =
Test Tima: 14:42:30 64 T = g i
| Test date: August 4, 1995 1 Y T h
T A= | | H —
o ke | :
| |
Speed ,
Adjusted Input Qutput | Differentiall Hydraulic Machanical
Pt. Mo, Tima Flow Spead |fo 30 gom| Pressure | Pressure | Pressure |Horsapawer| Torque Horsepower | Efficiancy
(sec} | f{gpm) [ (mm} | (mm) | {ps) | (psi) | (psi) thp) | {fibs} | hp) ()
162 | 166 29.32 113 116 | 785 ¢ | 78 14 504 11.1 B1%
163 167 23.32 116 115 | 7E3 g ' 7ab 14 | 504 | 114 83% |
164 168 30.2 113 118 7593 E] 784 14 504 113 B3%
165 165 288 119 119 | 783 11 782 14 495 1.3 B2%
166 170 0.2 119 118 785 8 788 14 485 11.1 81%
U = 32.25 118 1M1 | 795 | 11 | 784 14 437 10.5 76%
168 172 302 116 115 7ar g | 7Ee 14 502 11.0 80%
| 168 | 173 3107 | 113 109 | 795 1 784 14 508 10.6 77%
| 170 174 289 | 118 116 | 798 [ 9 780 14 504 112 B1%
| 71 | 175 | 302 116 115 | 805 | B8 | 796 14 506 .1 BO%
172 | 176 | 302 | 116 015 805 | 7 | 798 14 504 11.1 79%
173 177 3156 116 110 B05 | @ 795 14 518 10.8 78%
174 178 295 116 118 BO7 | 14 796 4 520 1.5 B3%
175 174 29.9 116 118 Bl4 [ 1 [ 14 524 11.6 B3%
176 180 a2 116 115 812 g 803 14 5722 ns | 8%
177 181 3048 116 | 114 816 I BO7 14 516 112 7o
178 182 288 116 18 B16 8 | &7 | 14 | b8 115 1%
179 183 289 113 13 524 E 815 | 14 524 113 79%
180 184 25.32 110 13 | 826 ] 817 14 531 11.4 BO%
181 185 29.02 110 114 B34 11 B23 14 | 847 11.8 B2%
182 186 28.14 110 17 B47 g B38 15 549 | 123 845
183 187 27.56 118 126 B6a | 11 852 i5 557 134 90%
184 188 31.07 122 118 B7E T 872 15 574 128 | 8%
165 183 35,18 133 113 B2 11 BA1 15 870 123 80%
186 | 190 | 394 | 139 113 500 11 889 16 58E 12.6 B1%
187 181 38.11 138 109 504 T | Bai 1% | 580 21 | 7%
188 192 3BT 142 110 908 | 11 87 16 540 124 | 7%
1688 183 3817 136 w7 | 80 | g | 801 16 585 11.9 7%
140 194 3811 135 08| o918 | 7 i1 | 18 595 124 78%
191 185 | 3811 136 | 107 | g@0 g 911 16 | 592 121 765
192 | 196 35.28 136 | 104 | o2 7 919 16 BOS 12.0 T4%
193 197 3.1 138 | 108 929 ] 920 16 01 12.5 78%
194 198 | 38,11 136 | 107 | e3F | 7 | =30 16 BO9 12.4 76%
195 199 %94 | 139 | 113 941 = 934 15 it 13.1 BO%
196 200 38.11 198 | 107 947 ] 838 18 619 128 7%
197 201 37.23 138 [ 951 it B840 16 619 129 | 7%
198 202 T 136 110 as7 E] CH] 17 626 131 | 79%
194 203 35.94 133 108 851 g 552 17 524 128 | 7%
200 204 35.94 133 108 958 ] 559 7 E38 139 78%
201 | 205 40.16 139 104 | o972 11 561 17 532 125 4%
202 206 35,34 133 108 | 976 11 565 17 | Baa 132 | 78%
203 207 36.94 130 106 984 g 575 17 B44 | 129 | 7Em
204 208 36.08 130 108 942 ] o83 17 652 13.4 78%
205 | =209 36.35 133 110 1000 11 e | 17 B52 | 1348 B0%
206 Zi0_ | 3723 133 107 | 1004 [ 9 | @85 17 652 133 76%
207 FI) 38.11 133 105 | 1002 11 s | 17 BBl 132 76%
208 | 212 | 3654 130 106 | 1004 g 895 17 658 132 | 76%
209 213 3635 | 125 103 | 1009 T [ 1002 18 663 13.0 4%
o | 2u 3694 | 125 102 1015 u 1006 18 BBY 12.9 73%
8 | 295 | 3488 | 193 105 | 1013 [ 8 | 1004 18 BB 132 75%
Zi2 218 3518 | 122 | 104 | 011 & | {002 18 E67 13.2 5%
213 | 217 | 3635 [ 128 106 | 1011, 0§ | io02 B &0 135 17%
214 218 3518 | 125 107 m|e7 | 9 | 808 17 B63 125 P OEE
zi5 218 34.89 125 107 1004 11 | 853 17 B58 13.5 78%
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Dn‘lllng Research Centar | |
DOE 3-3/8 in. 4/5 mulfiiobe motor-Flax Shaft | i -

Test Time: 14:42:30.64 | B . = > T
Test date: Augqust 4, 1885 | | I ; [E=—
! | I B

i ' | i !
i |
Speed
Adjusted | Input Qutput | Differentiall Hydraulic | Mechankzz!
PL Na. Time Flow Spesd |to 30 gpm Fressure | Prassure | Pressurg Horsepower| Torgue | Horsepowar | Elficiency
__tsec) | fgpm) | (mm) | (pm) | {psi) | (psi) (psi) thp) | (fbs) | (hp) | (%)
216 | 220 | 34.89 128 110 1004 T g7 17 GES 13.9 B0%
217 221 3401 | 122 108 1007 g | oo 17 85 1386 TB%
218 222 3342 | 119 107 1007 7 1000 18 663 13.5 7%
215 223 34.89 122’ 105 1011 11 W0 | 18 653 132 75%
220 | 224 | 343 118 | 104 1011 ] 1002 18 BB7 13.2 75%
221 225 33,13 118 108 1013 9 1004 18 B71 13.8 8%
| 222 226 | 3283 116 105 e | 9 1010 1B | 675 136 T7%
223 227 3313 113 102 1023 [ 8 | 1014 18 BT 132 74%
224 228 | 3313 113 102 1028 ] 1020 18 677 132 4%
225 2249 3313 113 102 1033 g 1024 18 &75 132 7au
228 230 34.01 6. | 102 1033 5 | 1030 18 679 13.2 T3%
227 231 334z 13 | 01 | e 11| 1030 18 | &84 13.2 73%
28 232 3313 116 105 1045 | 11 1034 18 692 13.8 76%
225 233 34.01 116 102 | 1045 § 1036 18 S REL 75%
230 234 32.83 113 103 | 1048 8 1038 | 18 BOB 13.7 5%
| 23 235 3225 110 102 1058 ] 1048 18 706 1318 75%
23z 235 32.54 18 | 101 | 1068 11 1057 15 702 136 73%
233 237 32.83 110 101 1674 | 9 1065 13 04 135 T2%
234 238 | 32.83 105 % 1078 | 7 1071 18 712 13.0 55%
235 238 | 3107 105 | 101 1089 | 12 1077 19| 721 135 74%
236 240 3235 | @9 92 1101 11| 1090 19 723 127 6%
237 241 32.54 105 8 | 1111 g 1102 19 727 13.4 69%
238 | 24z 32.83 110 101 113 | 8 1104 13 733 140 | 73%
238 | 243 36.35 113 a3 1109 8 1100 19 | 723 130 | 8%
200 | 244 3342 113 101 1107 9 | 1098 19 725 e | 7%
241 | 245 | 3313 113 102 | 1109 14| 1om8 19 728 142 | 74%
242 | s | 3313 | 05 g5 1113 11 1102 18 728 132 | 8%
243 247 299 93 B3 1125 1 1114 8 743 132 BB%
244 248 31.07 B3 o | 1148 g 1135 b 743 127 4%
245 249 31.07 g 56 1164 g 1155 20 752 13.7 GBY%
246 250 | 3186 93 88 173 9 1164 20 750 126 62%
247 251 33.13 g2 50 1178 11 1168 | 20 | 782 13.0 6%
248 252 34.01 108 55 1175 12 1163 20 | 764 13.9 a8
248 253 | 3313 93 [ 1173 1 1162 20 | 780 | 130 B4%
250 254 | 3342 | g9 B9 1175 1| 1164 20 | 7&a 130 64%
259 255 31.37 88 B 1191 8 [ 1182 21 | 768 123 5O%
252 258 31.07 9 L] 1206 | 11 1195 2 72 12.8 62%
253 257 | 3313 89 | @ 1206 ¥ | e 21| 75 132 63%
254 258 33.13 % | & 1210 i e | = 779 12.8 61%
255 258 36.54 113 | &2 1188 | 9 1190 El 783 137 66%
256 260 36.35 113 | 93 W[ | 168 20 T4 | 187 7%
357 | 261 | 9535 | 116 | 96 1164 |8 | 1185 20 764 13.9 6%
258 | @62 | 2401 | 02 | 80 | %88 | 1 | 117 | 20 | 788 | 130 | &%
259 | 263 31.37 a3 88 | 1165 , 8§ | 115 20 | 762 129 | 64%
260 | 264 | 3225 a3 gF | 1w | o 1168 20 764 125 | 6%
261 | 265 33.13 gl 62 1185 | @ 1186 21| 772 12.1 58%
%62 | 268 | 3225 88 | 82 | f203 ' @ 1154 2 | 758 120 5%
63 | 27 3283 8 | 80 | 1204 ] 1182 | 2 783 135 | 6%
264 268 24,01 113 | 190 | 1195 ] 1186 21 783 e | 7%
785 258 36.35 116 | %6 | 1N 11| 11ed 20 772 14.1 B59%
266 270 | 3518 | 102 | & | 11&7 11| 3156 20 | 768 127 3%
267 271 32,25 93 | &7 | 1169 a_ | me6 20 768 126 2% |
258 272 | 3107 88 | &5 1185 | 12 | 1173 2 775 125 61%
269 273 28.14 7| 76 | s g 1218 21 803 11.6 54%
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Diilling Research Centar | Sl I :
DOE 3-3/8 in. 4/5 mullifobe molor-Flex Shaft | '
Test Time: 14:42:30.64 | =] i
Testdale: August 4, 1555 | i i i
.
| = [ . |
Speed
Adjusted Imput Oulput | Differgntial| Hydraulic Machanical
Pt No. | Time Flow Speed |to 30 opm| Prassure | Pressure | Pressurs |Horsepawer Torgue | Horsepower | Efficlancy
(sec) {gpm) irpm; {rpm) {psi) | (psi) ipsi) {hp) {ft-lbs) (hp) (%)
270 | 274 | 2463 74 E) 1310 | 11 1299 23 30 14.2 B3%
271 | 275 | 2638 | 14 B4 1351 g 1342 23 B34 134 | &%
27z | 216 2502 | & 5 1365 g 1377 24 B41 0.8 3%
273 277 302 3 | @ 1405 7 | 13%8 24 | 8885 | 05 | 9%
274 278 31.07 0 0 | 1417 | 11 408 25 B840 0.0 0%
275 279 T [ 0 1418 | 1 1408 25 | 853 a0 0%
276 280 3401 0 o 17 | 1 1406 25 857 0.0 0%
277 281 3225 | 0 0 1415 11 1404 25 857 0.0 0%
278 262 3313 [ [ 1409 11 1398 24 | 88l 0.0 0%
279 283 | azes 0 o 1404 5 1395 24 T A T 0%
280 284 3283 0 0 1400 3 1391 24 861 0.0 0%
281 | 765 33.13 0 0 1386 12 1384 | 24 861 0.0 0%
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Drilling Research Canter |
DOE 3-3/8 in. 4/3 multicba matar—Fiex Shait
Test Time: 16:26.16.56 LN
Test date: August 4, 1985 i =
S | - Lles HE
Speed |
| Adjusted Inpat Cutpul | Differsntial| Hydraulie Mochanical
PL MNo. Time Flow Speed | to 70 gpm| Pressure | Pressure | Pressure | Hosepower| Torque | Hossepower | Eficiency
fsec) fopm) | {rpmj frpen) [psi) ips) | (psi) hp) | {ibs) [
7 77 70,30 255 254 EIE] ] 304 12 a2 15 125
— 78 | 78 | voor | 24 255 B3 | & | 3o 12 | 34 18 19%
74 70 7007 255 255 313 g 308 13 34 18 13%
I BO.77 =5 256 3 | & | @G04 12 | 3= 18 B
76 81 7084 | 281 EEE] 323 g 314 3 | 5% 18 4%
T 82 | 7aes 267 253 | 37 7 320 | 13 38 (ki 13%
78 83 7505 | 472 284 | =32 5 e 15 19%
78 84 | 7622 | 75 | v | 3as 7 13 [ ® i 1%
an a5 75,03 72 251 338 7 | 1a EE] 5. | 11%
at BG 77 278 252 3306 5 |14 34 18 | 2%
B2 | BF | ¥4 | 2Fa | 262 a3 73w 48 8 15 12%
i | &a 771 273 FrEEE- a 325 13 a4 18 12%,
8% | oa T6.81 | 287 52 Gas 5 | 333 14 36 18 13%
85 | &0 77 278 252 D q S a3 14 | 40 14 4%
BE a1 771 2857 261 336 N T 12 Al 30 15%
57 a2 7.1 278 252 FET) o FE'N 13 EG] 1.6 4%
[ &8 B4 | Jr1 7R 762 | a4n 7 a%d 1% 36 1.7 3%
89 | B84 | 77 | =z | =252 344 L2 = T 42 20 15%
a0 95 77 278 52 E 7| @ 14 43 21 15%
a7 | 88 76,81 281 256 352 g 343 14 A 23| 18%
oz a7 78.20 Zi8 247 356 g a5q 14 40 23 168%
83 I 771 | 2B 252 350 5 353 14 53 25 185
a4 77 6 252 354 5 350 15 0 28 | 19%
o5 100 TET 281 55 T 8 | a7 15 71 34 3%
o5 101 76.22 a7 255 3% | 7 302 [ 56 4.2 5%
87 | 102 | 7as1 | zie 245 412 5 03 16 L 46 | 8%
103 e 275 250 430 T £23 17 1185 | && 32%,
) i | 6.2 275 253 457 5 a5z 18 | 133 6.4 35%
100 105 7583 | #r2 | @51 | 477 ] 488 1w | a8 | 74 | 3%
101 106 7r 278 252 482 z 483 | 20 | 2 | 78 | 20%
102 107 | 7399 264 [ | 480 | B 487 | 20 | 81 | Bf | Aa%
103 108 T1.53 5= 750 =8 |7 501 20 193 | B4 46%
104 108 | 7088 | 250 | 248 | 518 B EhE 21 | 208 | 85 | are |
105 110 68,80 253 257 531 7 524 21 318 | 107 S0
w8 | 1 86.18 247 | 250 543 T 536 22 737 1.3 I
nr | 112 88,80 44 | 248 ] 7 | ®R2 | & 245 18 | 51%
108 113 | 6948 AT, | 249 576 ] 56T 23 257 122 53%
SLLCE I I . ooy 2 | I53 594 ¥ | 587 | 24 268 124 54t
110 196 | 7153 | 264 | 258 &08 5 603 25 276 136 | 5o%
A1 | 116 | 7212 | 261 | 253 621 7 614 25 282 138 Sai
112 117 73 261 | 250 8a7 7 &30 28 287 137 3%
113 118 73.20 281 | 248 648 7 641 | 38 200 4.2 54%
114 118 | 7583 | @64 | 243 | 858 | 8 0| 648 | 2 27 |3 | 143 54t
115 120 73 267 256 a70 B &1 | & az 15.7 SE%
118 18 | 73929 | PB4 | =52 ahd & Gra | o8 332 | 150 5%
117 122 | 7329 | ‘=281 | 249 CEE] B 84 | 2 30 | 81 5%
118 1237 | 7583 | 261 | 241 77 9 705 29 | 3§83 | 162 0%
118 124 | 7388 58 | 248 728 5 723 0 | e 172 58%
120 125 7212 258 250 | 748 5 743 a0 | o382 182 | B%
21 | 16 [ 722 | @85 | 248 | ri | 9 782 31 402 18 | 81%
122 127 | 7182 258 251 | 7R o 786 3z 410 0.1 | B
123 | 128 7212 | 261 253 | Biz 7 | A5 | a3 | 435 | @10 Ba%
T | 129 722 258 250 83z 7 825 | 482 | 2B 64
125 130 | 7292 | 255 | 248 | @8 | @ B46 35 470 224 Ba%
138 131 7212 58 350 g7g | 7 | @i2 36 489 233 | 6%
) 132 | 7ziz | @88 | @50 | ooz | 7 | 865 37 505 242 | €%
128 | 133 | 7212 255 248 a2 T 910 38 | B | mE &6,
179 134 73248 255 246 | 651 7 G44 30 543 255 Bi%
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Drilling Research Cenler | ] I
DOE 5-3'8 in. 4/5 mullilabe molor-Fiex Shaft 1 =—H =
Test Time: 16:26:16.56 | — | | =
Test dala; Auguvt-; 1805 —— i -
T | | B =
Spead
Adpusted | Input Cutpul | Differentiall Hydraulic Mechanical
Pt.Mo. | Time | Flow | Spesd |Io70gpm| Pressure | Pressure Prassure |Hmemwm' Torgque | Horsepowar | Efficiency
_ (sec)  (gpm)  (wm)  [pm)  (ps)  (psi) (oS fpl_ (tbs)  (hp) )
130 135 727 | 28 | 248 | &7 7 569 40 s82 | 268 | 6%
13 136 7320 | 288 246 1000 7 ] 4 578 271 BT%
82| 137 7388 253 254 | 109@ a 1010 a1 a7 FIg] B
133 138 73,88 258 244 1043 i 1038 42 800 283 G7%
| 13 120 7437 | 261 245 a4 8 1055 42 B30 765 B9%
135 | 40 73.58 258 245 | 1086 ] 1077 ] 640 259 A%
136 141 73.68 58 | @44 Hoa T 7 [ 1102 45 650 307 £8%
137 | 142 | 7.8 258 Py 1125 CH R 4 &7 M3 | %
138 143 73.58 255 g2 | ml ] 7 | 1S 47 [ s20_ | eay
138 144 7505 | 253 238 1178 =7 172 48 7z 320 8% |
140 145 7388 | 258 ) 1206 | 7 1158 48 735 342 T0%
141 146 | 7A8R 255 24z 1224 7 1217 50 744 342 655
142 147 | 76065 | z5a 236 1245 8 1238 50 760 341 8830
143 | 148 | 7806 253 230 1273 ] 1264 | b2 774 345 679
144 148 75.05 255 238 1252 g 1263 52 757 356 6%
145 150 7476 | 253 7 1308 7 1301 53 801 b1 | 6%
146 181 | 7505 | 250 Z3d 1324 7 87 | b4 i T 67%
147 | 152 75.05 247 230 1341 8 1332 | 54 | B2 382 E7%
148 153 75.05 247 0 1263 i 1356 55 834 368 6%
140 154 | 7470 | gar | 3 1362 3 1373 T B47 A | erk
150 155 75,05 23§ | 237 | 1apd g 1385 57 a1 364 BA%
151 150 75.05 238 222 | 143 g 1412 58 BT4 36.9 B4
182 | 157 | 7505 235 213 1448 7 144 ] BB 371 3%
153 158 73.88 35 223 1478 § | t4gd Bd 507 365 B4%
154 159 75.05 235 | 218 | 1am g 1450 61 915 382 3%
155 160 | 7534 337 211 1523 ) 1514 62 | ser | arz 60%
156 161 | 7563 EREY 25 B3 | 7 1531 B3 | &% | 383 1%
157 62 | 7598 2% | 25 1550 g 1541 63 948 387 61%
158 183 75.83 287 | 20 1562 ] 1863 | a3 558 382 60%
153 164 | 7593 777 200 1575 ] 1566 [ o858 382 G0%
160 185 | 7623 277 | o8 i588 | 7 1562 685 Ha7 384 55%
161 120 76.83 227 200 1601 ] 1502 | €5 875 | 38 60%
162 167 | 7627 721 703 1608 T | dedl [ 845 381 S8%;
163 | 188 i 224 | 203 1620 | @ 1611 (i} [ 382 58%
164 169 7622 218 200 1636 | B8 1627 &6 880 | an7 57%
B3 | 7503 216 188 1648 |7 | w4z 67 1000 378 57%
186 17 77.39 234 208 | 1858 | F | teso 67 | 1004 8.7 5T%
167 172 7622 | =218 13 | 1685 | 7 | 1856 65 | 1014 383 BT
188 173 7622 | #8 | 200 B | 7 | 1672 éa 1023 | @80 5T%
8| 174 7622 218 188 684 | 7 1687 60 1022 3|8 | mowm |
170 | 175 FL37 207 185 70 [ 8 LT B8 | 1035 | 385 53t
a7 176 | 7e2z | =20 | 183 722 | B i71a 70| 1043 | 383 | E5%
7 177 | 7eB 213 184 | 7@ | @ 1720 70 1047 387 | =%
173 i7a 78.15 210 188 e |7 1728 70| 1050 371 3%
174 179 76,22 i 83 | i | 0w e T 1050 36.6 54%
— 175 | 18D 180 wes | 1 1746 7 1062 B4 | Bi%
176 | 181 . 0 170 | 1758 | 7 1752 72 1066 | 383 | B1%
177 182 T3 | 204 | 185 1774 | 9 1785 72 1072 a8 | 5%
175 183 | 78.22 193 177 Wiz |7 1765 1z 1076 36.3 50%
174 184 | 75p5 16 | 183 103 | 8 1784 FE] 1085 378 | &o%
180 185 7564 | 109 184 12 | 9 | 1814 74| 1095 | 34 7%
181 166 770 193 178 |3 [ 7 1818 74 | 1ot 37.2 0%
182 167 Tezz | 190 174 | 1898 7 832 75 1167 i 5%
183 182 74.76 184 172 1868 8 | @b, | 6 1126 | 368 | 40% |
184 185 7505 | 174 164 1837 7 1890 T 1140 %6 | 4ok
185 190 | 7505 | 167 156 | 1944 ] 1935 78| 1158 34| 43%
186 101 TAT6 164 164 1975 ] 1066 8 | 173 | 343 43%
187 182 TATE | 159 | 149 1951 8 | 1982 81 | 118 33.6 42%
{88 | 183 | 7505 | 158 146 2030 8 | A 83 | 1708 33.4 A0%
188 104 7622 | 153 141 2057 7T~ | 2080 84 | 1713 335 39%
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Dirilling Research Centar

DOE 3-3/8 In. 4/5 mulfiobe mator—Flex Shatt

| Tesl Time: 16261658 [ - |
Test date! August 4. 1995 | ] ! . =
. Spesd I
Adjusted [ Ingul Output | Ditferentizl| Hydraulic Mechanical
Fl. Na. | Time Flcn Spesd |10 70 gpm | Pressure | Pressers | Pressure | Horsepowar _Torque | Horsepower | Efficlency
o {sec) igpm) {rprmt} {rpm) {psi) {psi} {psi] (hen {fielEss) (hg) (%)
| 480 | 195 7503 | 83 | 141 | sor1 | ¥ 2064 84 [ 1271 328 | 3%
w158 7633 150 | 138 2080 E 2071 | &6 | 1232 323 38%
182 197 75.34 136 128 2108 E 2089 B8 | 1244 04 T
183 198 | 7627 145 133 2135 g 2176 a7 1258 31.5 3%
194 108 | 7798 125 122 2143 [ 2134 a7 1260 23 EXE
185 200 705 | 119 11 | 210 ] 2181 GE] 1278 o 30%
|6 | 201 7681 136 124 2188 7 2178 £ 1281 30.2 4%
157 202 75.05 81 [ 2209 ] 2200 a0 1306 213 23%
188 203 7212 | 85 &5 a0 | D 2331 85 | t@68 27 23%
100 204 7583 | o1 B4 FET 11| 2335 85 1372 21.0 234
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Crilling Research Center |

ooE S—EFB |r| -¢-f..u rﬁult1:rha motor—Flex Shaft , — —
Test Time: 16:31:12.88 | ' ' I ! :
|Testdate: August4, 1885 |
| | =
Speed I
Adjusted | |
o 110 Input Outpul Diffarential| Hydraulic Machanical
PL No. Tima | Flow Spead gpm | Pressure | Prossurs | Pressure (Horsepower] Torgue | Harsepowsr | Efficiancy
{sec] (gpm) | {rpm} (rem) tpsiy | (psl} {psi) ihp) {it-lbs} ihp) [%]
0 41 113.96 | 412 400 0 ] 455 az 40 35 | 10%
= 42 | 11316 | a2 400 e 499 3z 38 2.9 5%
2 43 11396 | 408 398 508 ] 499 3z 40 10 8%
3 44 | 11316 | 412 400 512 7 505 2 | 43 33 10%
4 45 11189 | 412 | 4065 | 514 | 7 507 3 4 33 10%
5 45 | 11257 | 412 403 518 9 507 33 45 | 34 | 1%
B 47 11316 | 409 38 | 516 3 507 33 45 | 34 | 0%
7 | a8 111.99 | 403 402 524 8 515 33 49 | a7 1%
] 48 11185 | 408 a0z 529 5 520 | 33 58 4.5 14%
g &0 11316 | 413 400 | 558 7 552 |- 55 82 6.2 18%
W ] H 107.3 389 agg 565 8 | &5 36 105 8.0 229
11 | B2 99.08 358 ag7 540 7 583 37 160 121 2%
12 63 | o408 335 388 B17. 7 B10 33 212 157 40%
13 54| 9147 324 391 | 670 | 8§ BE1 42 262 195 | 45%
14 85 a0 324 g6 732 | 9 | 723 | 48 303 228 48%
15 56 92.05 338 404 807 ] 758 51 348 | 268 5%
16 57 a7.04 348 302 a7 f] 870 56 388 28.0 53%
17 58 100.85 | 363 396 841 g | 932 &0 425 32.0 54%
8 | 59 | 10642 | 983 397 | 1007 9 oe8 B4 446 | 387 53%
19 60 | 10983 | age | 3@ | 105D 2 1041 &7 473 353 53%
20 &1 11111 | 400 356 087 | 7 1080 &8 497 | 375 | 54%
b 62 11316 | 400 389 111 ] 1102 71 520 38.5 54%
22 63 113.75 400 387 11490 | 7 1133 73 539 397 TES%
23 64 11199 | 397 350 1168 | @ 1160 74 555 412 55%
24 &5 11316 | 403 3nz 1197 ] 1188 76 578 431 57%
25 | e | 113as | 4os | 91 | 1218 | @ | e | 78 | sos | a3 | 6%
25 67 11316 | 400 389 1238 7 1231 78 B 45.1 57%
27 G 115.8 400 380 1261 a 1252 &0 624 45.1 56%
28 CE) 11609 | 403 | 382 1288 g 1279 g2 642 46.7 57%
79 70 | 11433 | 400 385 | 1314 g 1305 B4 663 486 | 5B%
30 | 71| 11375 | 403 380 1328 ] f320 | 85 679 | 504 5%
K 72 19345 | 400 388 1351 g 1342 &6 CED) 51.0 55%
32 73 11433 | 400 385 1370 g 1361 &7 708 51.8 50%
a2 74 114.04 400 | 388 | 1388 | g§ | 1389 ge ¥a8 518 B60%
34 75 11404 | 400 386 1418 f] 1410 ) 739 543 0%
25 76 113.75 | 400 387 1483 | 7 1425 52 752 554 61%
38 17 11482 | 397 380 1462 g 453 | 83 | @2 | 559 | 60%.
37 78 11492 | 365 378 1480 ] 1471 g4 787 | 567 60%
38 78 11433 | 392 ar7 | 1509 | 7 1502 96 808 | 580 | 0%
35 B0 | 11492 | 382 75 1538 7 1531 a8 820 585 6%
40 | 81 | 11404 | 385 381 1562 g 1553 100 837 B0.7 §1%
41 82 11492 | 386 369 1591 9 1582 102 g65 BO.9 0%
42 | B3 | 11316 | 386 375 1624 5 1615 | 104 B8O 638 | 61%
_ 43 84 | 11287 | 380 970 | 1699 { 152 | 106 | 911 | 642 | 61%
4 | 85 11346 | 380 | 380 1696 | © 1687 108 E B5.4 B0%
45 | 86 | 11316 | 966 356 1698 | 8 1685 108 a58 64.9 6%
&6 | BY 1114 375 370 1776 ) 1787 | 113 573 BEE B0%
47 88 1114 | 363 358 1807 ] 1798 115 | 1014 | 692 B0%
48 B9 | 11189 | 383 358 1864 ) 1855 119 1035 | 705 | 5%
49 | 80 | 1136 | 346 | 9% | 1901 | 9 | 1892 | 421 | {062 | A0 | 56%
56| 91 11189 | 377 o | 1832 | 8§ | 188 123 1052 742 B0%
51 | @2 11521 | 338 az3 | 199 | 9 1910 123 1101 677 | b65%
52 | @ 110.81 332 3 2024 | & 2015 128 1140 Ti5_ | 55%
53| 54 1141 | 338 332 2068 | 7 2052 132 1155 729 555
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Drilling Research 1 Cenler
DOE 3-3/8 in. 4/5 multiisbe motor—Flax Shaft === . = il i
Tast TlrruE 16:31:12.88 . i e e
Test date: iﬂugystd 1885 | | ; ' i
| e ———— —
—_ 1 I 1 -l
| Speed
Adjusted
to 110 Input Output | Diffarential| Hydraulic Mechanical
PL Mo, Time Flow | Speed gpm F'rsssy_ra_ Pressura Pressurs Horsepower, Torgue | Horsepower| Efficiency
| _tsec) | (gpm) | (mm) | {pm) (psi) e {psi) | {hp) {fbs) | (hp) (%)
54 | 85 1257 | 341 | 333 2080 g 2081 134 1165 | 739 §5%
55 [ 1114 324 | 320 2119 ) 2110 135 1180 7i5 545
56 a7 11081 | 332 30 | 2143 11 2132 137 1148 75.2 555
57 58 11199 | 332 3% 2147 9 2138 137 [ 1205 | 748 | 55%
58 | 99 10806 | 315 318 2213 g 2004 | 147 1236 748 | &83%
58 100 11141 | 308 306 23 | 1 2222 143 1256 732 | 51%
&0 101 | 11168 | 32 316 2244 | 9 235 | 143 1252 754 | 53%
51 02 10906 | 289 281 2287 11 2276 146 | 1291 7T 49%
B2 103 | 10806 | 287 280 | 233 8 | 2328 | a9 | 1314 | 724 48%
63 | 104 | 111.89 | ani 286 2334 7 2327 | 148 1286 | 730 49%
684 | 105 | 11228 | 292 286 | 235 | 1 2343 | 150 1314 716 48%
| &5 106 10983 | 284 284 2393 | 1 2382 153 1335 722 | 4T%
[ 107 | 10983 | 278 | 778 2412 [ © 2403 154 1337 708 | 46%
67 108 108.99 | 255 255 2408 11 2397 154 1360 | B6.1 43%
- Ea 108 | 10612 | 244 253 | 250§ i 2518 162 1408 619 42% |
&9 10 109.06 | 281 263 2541 g 2532 | 162 1415 708 | 4%
70 111 | 107.59 244 243 2553 | 1 2542 | 183 | 1415 672 | A%
71 | 118 109.08 241 243 2576 | 9 2567 165 1434 B6.4 40%
2 | ns 111.99 250 245 2584 11 2573 165 1434 | 67.0 | 4%
73 114 | 1073 | @2 | 297 2E31 11 | 2820 168 1475 636 8%
74 115 10993 | 244 244 | 2642 11 2631 | 169 1453 68.3 40%
738 | 118 10876 | 235 238 2654 ] 2645 | 170 1453 85.8 39%
76 117 | 11023 244 243 | 2623 | g 2614 168 | 1458 | 616 40%
77 i18 106.12 | 207 215 2724 | 11 | 2713 | 474 1506 615 5%
|78 | 119 109.93 | 221 | 221 2730 | 12 2718 | 174 | 1511 636 | 36%
73 120 | {11.98 258 253 | 2674 1 2663 | M 1465 70.7 41%
B0 | 121 10983 | 216 | 216 2653 11 2682 172 1498 616 | 36%
81 122 110818 | =218 | 272 2782 8 2743 176 1517 54.0 36%
B2 133 | 10906 | 210 21z 2717 1| 7766 178 1531 617 | 35%
B3 124 1114 227 224 2755 | 27ad 176 1515 47 A%
B4 125 107 186 | 201 2806 11 2785 179 1542 .2 | 3%
8 126 11081 | 216 214 | 2804 11| z7es 178 1542 63.0 35%
86 | 127 | 10845 | 198 188 | 7806 11 2795 179 | 1554 | sa7 | 33%
a7 128 | 107.88 | 187 191 | 2a73 12 2861 184 | 4577 | 5.3 31%
_BA | 120 | 10806 | 207 | 208 2884 | 2 2872 | 184 | 1562 621 | 34%
83 | 130 | 10878 198 138 2838 7 7832 182 1573 594 33%
90 | 131 | 10788 | 1a7 191 | za7a | 11 2862 | 184 1577 53 | 9%
91 | 13z | 10758 | 176 180 2831 11 2820 187 | 1606 | 550 20%
92 | 133 | 10906 | 187 189 | 2039 12 2627 188 1608 57.7 3%
83 134 | 107.88 152 165 2060 | 12 2348 189 1641 E1.6 2%
34 135 | 10485 | 133 | 138 3185 | 11 | 314 204 1732 460 | 23%
a5 136 | 10876 | 133 | 135 7T | 12| 3165 203 1728 44.3 22%
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APPENDIX B
DOE High-Power Slim-Hole System
Catoosa Field Test
*Day 1
*Day 2
*Day 3



DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 Date; 2/22/85 ==
|Starfing Depth = | 623,92 Bit Type = |Walker McDoanald MPBAH
Ending Depth = 103199 Bit Size = 475 | = - i o
Total Depth Drilled | 407.27 Bit Nozzles = g,9,12, 12 == , g
Hours OnBit= | 4.09 B Mud Type = Water Based — 5
Average ROF = | 8658 Mud Weight (bs/gal)=|  9.00 » ] — |
Drillstring ()= | 660,48 Pipe (fy= | 251.81 Callar (fty | 408,60
TBIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA Feet | Hours
HH:MEES FEET | GPM PSI RFM ft-lbs fl-ibs [ KIFS | Gb% G's KIPS KIPS KPS OnBit_|_ OnBit_
11:35:23]  623.82 105 27 381 739 757 36| 17.25, 197 0.2 0.30 729 148 350 0
11:3547, 62417 108] 751 392 739 761 41| 1713 1.75 0.1 0.43 0.86 0.69 4.22 0.01
n 11:36:08] 62442 107 754 389 740 761 41 17.08 1.75 0.08 0.48 0.74 0.57 A.47 0.02
11:36:38|  624.65 108 753 365 740 761 41 17e4 179 0.13 0.51 1.38 113 a7 0.02
11:37:08]  624.83 109;  753| 396 742 761 3B| 1698 1.75 0.08 0.57 0.91 1.01 488 poa
11:37:38|  624.00 108 62 393 743 761 3/ 1696 1.76 0.09 0.59 0.86 1.32 5.04 0.04
11;38:08|  625.14) 106! 776|  dEe 742 761 36 16.57) 1.77 011 058 101] 078 519 0.05
11:38:38|  625.31 108! 781 383 740 761 36 17 1.75 003 054 096 D65 535 0.05
~ 113m0s| s255] 108 787 382 740 781 41| 17.03] 1.75 .09 051 oyg D.55 556 0.7
= 11:30:38|  0625.68 107 791 389 740 751 36| 17.02] 1.76 0.1 0.52 0.74 1.08 574 0.7
11:40:08|  625.85 108) 787 394 741 757 32 17.03 1.75 0.09 0.52 077 0.57 53 0,08
| 114p38|  B26.02 108 745 362 741 AT 32| 1703 1.76 0.1 0.52 1.51 1.7 6.05 0.08
11:41:08] 62613 108 70 IR 741 761 36 17.02] 195 0.1 052 0.74 045 6.12 0.1
~ i4tae|  e2827 108 78B| 383 740 757 =] i7.0a) 175 0.09 0.51 0.91 04 6,32 011
T 114208 6264 108 780 g5 TAZ| 7er| 92| 1n.04] s 0.09 051 TE_ eel .45 0.1
~ 114238 626.52 108 788 354 742 757 a2  17.03 1.75 0.08 0.51 0.86 0.67 657 612
1143000  B26.TT 107 B4 | 351! 743 761 45] 1667,  1.78| 04| 087 1.94 1.53 .84 0.13
T 1434 B2r.o2 108 a05 353! 745 781 48| 6.2 1.78 0.15 123 1.48 0.53 706 0.3
~ 1143238 e2red 106 861 385 748 TES 32 15.91] 1.8 0,18 188 21 0.55 A o1
- 114337 62752 106 1062 387 746 765] 38 1537 27 167 21 387 308 7.57 0.14
© 114358|  Ban07 108 1014 393] 7az 77 E5 15,8 272 2.4 164 45 507 a1 0.4
1144:08]  628.02 108 944 3g4] 744 765 41 1577 189 031 178 23 108! 807 0.15
g, 108 GBS 382 743 761]  38] 1555 181 019 2.00 2.75| 1.1 8.33| 0.15
il 528.5 108 960 85 744 761 32|  1585]  1.84 0.23 200 237 067 B56 015
; 110] 853 401 745| 7ea| 3g| : 1.81 022 200 225 0.5 B84 016
11:44:48]  628.03 10| 458 LT 746 765 32 1.85 028 198 225  0.53 ag7 0.8
114458 626.28 108] 953 353 746 765 3z 1.83 0.24] 1.58 225, 008 9.33 016
11:45:08]  629.53 108 842 3|2 747 L 181 048] 213 248) 067 856 0.8
11:45:20] 629.78 110 9E8 400] 747 765 2 181  0.19]  242] 268 0.55 585 0.47
T q1:45:30) 630.03 108 962 353 746 765 a6 18 0.8 2.44 2,66 048 10.07 0.17
11:4541| 63028 108 a7a 393 Tdd 785 36 1.82]  0.23] 245 273 0.5 1033 047
11:45:51| 63053 106 ga4| 388 745 761 a2 1.81 0.2 242 268 b5 “i0.58] 0.8
- 114501 83078 110] a73| 399 745 761 36 1.82 022 248 3.54 1.32 10,83 0.18
11:46:13| _ 631.03 08! 257 384 744 761 3z 1.86 0.25] 247 268 .48 11.09 D.18




DOE high power mortor test Amaco Catoosa Test Site

| I | -
WellNo.23 ___ [Dale:2/22/26 | | P B = | = |
Starting Depth = 52392 Bit Type = |Walker McDoanald MPESH ' |
Ending Depth = 1031ds Bil Size = 4.75 |
Tolal Depth Drilled | 407.27| \Bit Nozzles = 9,9,12,12 E Hi= o
Hours On Bit = 4,09 ‘Mud Type = Walar Based ]
Aveaga ROP= | 98.58) _iMud Weight (ibs/galj=|  8.00 SN i z L
Crilistring (i) = L] Pipea (1) = 251.81 ~ |Collar iy | 408.60 -
BIT . - HOOH
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:S5 FEET | GPM PSi RPM | filbs lLbs | fHbs | KIPS G's &' KIPS | WIPS | KIFS | FT/HR | OnBit | OnBit
11:46:23)  631.28 107] 568 390 744 761] 36 151 181 0.19 2.46 285 065 49007, 11.33 0.18
11:46:34  631.53 106] ©9R8] 386, 744 745 36| 1509 183 0.24 245 335 201 8158 1158 0,19
114845 63178 f0a BLE 303 74d 765 41 1511 188  0.28 244 3.48) 1.7, 8282 1184 0,18
T 114656 63208 106] 565 386 743 781 36 1509 1.81 0.23 2.46 3.33] 113] 8252 12.08 0.19
114708 53228 105 971 382 | 742 7E1 36 1508 1.8 0.18 247 275 053] 7463 1233 0.2
11:47:18] 63253] 106 985 388 744, 761 2 1508 1.84 0.23 247 273 045 B1.82] 126 0.2
= 11:47:30]  BIZ.78 110 881 401 744 765 41 1508 1.8 0.18 248 285 062  79.26,  12.82) 0.2
11:47:41| 3303 108 282 392] 743, 761 36 15.08 182] 023 247 27 05 7a22] 1307 0.21
11:47:52] 63328 108 982 383 743 781 3B 15.08 185 0.2 246 27 053] 81.53| 1335 0.21
114804 53354 108 ga4 392 743l 765 4 15.00 1,85 0.3 2.46 275 o2l 77a3 136 0.21
11:48:15 63378 108 981 394 743 761 36 15,08 188 029 246 275] 057] 8188 134 0.22
11:48:27  §34.04 107 986 388 743 761 36 15.11 1.83 0.27 244 2,75 408 022
11:48:38) #34.28] 107 ag7 380 744 785 41 184 1.87 03 244 2,75 1433 022
_11:48:48]  634.54 i05| @S| 384]  743] 761 3Bl 131 184 029 2:43 2,731 14,59 0.23
1145:01] 634.78] 108 556 agr|  Tda 781] 45 15.1 185 027 245 275  14.84 0.23
11:49:11  535.04 110 g62 3@ 743 761 36| 151 1.83 023 248 2.75 15.08) 073
11:48.23] 53528 106 a7 384 741|  7es|  a1] 154 181 048] 245 268 15.33 0.24
114834 535.54) 108]  978|  3@3 742 761 36| 1509 182]  om|  F45] 258 15.61 0.24
11:45:45 53578, 10§ g75 395 742 781 36 1531 1.83 0.22 244 278 15.88 0.24
i 11:48:58)  636.04] 108/ ©BB 394 743 761 38 1507 181 02 247 275 16.08 0.24
| 11:60:08] 536.25 107 a75 aeq 743 181 36 1513 181] 822 241 273 16.35|  0.25
11:50:19] 636,54 108 g75 252 743 Tl a6 151 182 021 244 2,75 1658 025
11:50:30]  836.70, jo8 a77l 364 a4, 781 3 151 182 021 2.44 27 16.84] 025
1155040, 6a7.04) 107 B2, 3@ 742] 761 3| 1513 181 019 242 268 174 0.26
11:50:51| 6a7.29 107 SRR afa 742 781 36 1513 1481 018 24| 2.7 17.34 0.26
= 11:51:02]  637.54 110 581 401] 743 761 5 15.1 1.81 018 2.45 275 1759 0.28
11:51:14| 637,79 106 570 g7 744|761 36| 1508 1.83 0.21 245 2.78 17.85 0.27
638.04 105 578 383 44| 761 320 1508 1.81 048] 247 273 18,08 0.27
] 638.3] 07| 983 30 744 765 41 15.1 181 09 244 2,75 16.34 a2
N B38.55 109 987| ams| 742 761] 36 1511 181| 02 243 27 _18.59 0.28
63as 108 981 36| 7a4 71| 32| 1512 18] 048] 242 2,68 18.65 0.28
) £38.05 106|873 366 743 781 3 1508 181  021] 246 273 19.08 0,28
IR 639.3 108 881 394 742, 761 38 1541 1.81 0.19 2.43 27 19.34 0,28
£38.55 107 950 389 742, 765 417 1508 1.81 0.19 2.45 275 18.58 0.25




DOE high power mortor test Amaco Catoosa Test Site

| T '
Well No. 23 |Dale. 2/22/% -~ | = - —h—— =
Starting Depih = £23.92| Bit Type = 'Walker McDoanald MPGEH 1 = =
Ending Deplh = 1031.19| Bit Size = 475 |
Total Depth Drilled | 407.27| Bit Nozzles = 8,8,12,12 = | i =
Heurs On Bit = 4.08/ Mud Type = Water Basad R i —
Avarags ROP = 99,58 Mud Weighl (Ibs/gal) = 9.00 A = . = |
|Drillstring (fty= | 680.43 : __|Fipe (fty= | 251811 Collar (ft) |  408.60] [ I ) )
BIT HOOK,
TIME DEPTH | FLOW | PRES | SPEED TORGUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HHMMSE FEET | GPM PSI | RPM ft-ibs fidbs | ftdbs | KIPS &' G's | KPS | KPS KIS | FUHR | CnBil | GnBif
116246 6A9.8 11 GE4| 405 742 761 di) 15| 182 0.22] 2.44 278 08 7497|1985 0.20
N | 1 - I R ) 981 405 744, 781 35/ 1508 18 0.8 245 273|053 @8zes| 2012 0,28
11:53:06 B403 106 &1 a85 743! 758 41 15.11 1.81 .18 243 275 0571 7530 20,34 0.3
11:53:21| 640.55! 107 864 388 740| 757| 38  15.08 18 0.17 2.48) 273 0.53] 7544 206 03
11:53:33| 6408 108|976 392  741]  76i 38| 154 181 0.9 2.44 27| 053 7834  20.8% 03
11:53:44 641.05) 108 474 393 743 TG a6 1511 1,81 018 243 266 0.48 TR 2111 0.31]
T 11:63:55| 641.3] 108 978] 38| 742 7Bl 36| 1508 184 023 2.45 2.8 062 8230 2134 0.31
11:54:08] B41.55| 108 g38| 382 741 761 36| 1503 1.8] 0.18] 2.5] 282 062 6B.18 216 o
115422 G41.B| 108 93| 392 7l 765 41| 1501 1,811 0.18] 253 2,82 06] 6506 21,67 0.3z
11:54:35] 64205 108 933 394 742 761 36 1501 181 048] 283 282 0.55]  ®845] 2271  0.32
11.54:40  Bd423, 109 944 398 742 751 A1l 1508 181 0,19 2.48, 278 057 6805 2238 0.33]
11;55:00] 642,55 108 920 34 74z 761 36 1489 1.81 017 254 314 0.93] 7545 2258 033
115512 64281 108 952 g3 74z 57| a2 14| 18t 0.19 3.43] Al 12]  7823| 2288 0,33
11:55:24] 644,06 110 a47 388 742, 761 3/ 138 181 019 3.95| 458 132 7673 2341 0.34
= 116534 643,31 106 1015 aad, 741 761 36 13z 1,83 023 434 4,65 0.83]  9057| 2337 034
11:65:41 643,56 105] 1083 383 740 757 3/ 1373 184 0.2 ag2l 428 1.38] 13337 2361 0.34]
[ 11:55:50, 64381 109 o78)| 37| 741|757 32 1426 1.8 0.19 328 anm 0.86] 9917 236 034
115601 BA4.08! 108 G55 354 741 757 3z 1 18 0.7 3.44 376 087 7935  244| o038
T1EB1T] 644,31 108 97 398] 740 757 32 1418 1.81 018/ 337 .60 0.60|  ©90.22] 24468 035
— 11:56:21] 64456 108 1037 d62 70l 7a7 3z 1445 181 023 308/ 349 0.93] 9406 245 035
—11:56:32] 644,81 105 987 | 383 737, 753 32 1523 183 025 2.30 3.4 146 8065 2488 035
115641]  645.06 110 B57] AGH 7400 757 az 152 184 [ 2.33 27| 0.8 9478 2511 0.36
115651 845.31 106) 940 387, 740, 757 32| 15.08 1.84 0.22 245 278 062  G90EB| 25.a7 (.35
11:57:00  645.56) 110 551 | 404 742 761 48] 1506 1.85 0.27 248 285 0.81] 10536 256,  0.36
11:57:08) 845.82, __ 107) 970/ 389 743] 761 3| 15.07 187 0.31 247|282  0.78] 10044] 9588 038
115719 646.07| 107 652 388 743 761 3| 1502 1.85 028 251 282  0.86  B8874| 2611 047
~ 1157:30) 64632 108 656 | 3%z 743 761 3| 1497 181 0.9 257 285  0.55] Bas2| 2647 047
11:57:42,  646.57 107 948 o389 743 781 3 14.99 182 021] 268 2@z 077 77.86 66 037
15754 64662 108] 832 34| T 761 32i 1481 1.81] 0.19] 2,63 284 06| 7245 2588 038
11:50:03]  647.07 108 843 394 744 761 32 1511  1BA]  026] 242 275 091 10045 2712  0.38
11:56:14| 647.32 108 953 392 743 761 6] 1502 183 022  251] 287 0.8 B340 27.37|  0.38)
115823 647.57 110 953 400 742 765 41| 1504 1.83 0.23 2.50 278]  082| 9702 278 039
11:58:33|  647.82 107 453 390 743 761 38| 1505 181 0.2 2.48 28] 065 9256  27.85)  0.39
115842 64807 106 961 386 744 761 32]  1512] 185 0.23 2.41 2750 068 100.27]  28.12) .39}




DOE high power mortor test Amaco Catoosa Test Site

Well No. 23 Dale: 2/22/86 | ' = = i
Starting Depth = | G23.92| i Bit Type = |Walker McDoonald MPBEH | [ = =
Ending Depth = 103118 Bt Size = a7s L | =
Total Dapth Drilled 407.27 Bit Mozzles = 9,8, 12,12 I I e =
Haours On Bit = 4.08 Mud Type = VWater Based
Ayerage ROF = 84,58 CMud Weight (lbsigal) = .00 E —
Drilistring {ft) = 660.48 ___[Fipa )= 251.81 |Callar (ft) | 408.60, | -
BIT ' " HOOK i
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Faet Haurs
HH:MM:S5 FEET | GPM FSl_[ RPM ft-lbs ft-ths 11t KIFS G G's [KIPS KIPS KIPS | FT/HR | OnBit | CnBil
1158:51| G462 110 435 400 743 761 36 15.08] 1.82) .21 247 2.87 0.77] 9704l  9B.ay) 039
11:59:01|  B4B57 108 940 393] T4 765 3 1508 1.82) 021 246 28 0.72] o283 2881 04
107 942 384 743 761 |/ 1507 1,81 D27 ZAf 278 067 10227 2888 0.4
_ 108 940 383 742 757 32 1467 181 0.9 2.56] 3.04 0.B8!  A9EG|  Zeaz 0|
115628 64032 107 945 3s9] 742 78| 36| 14.85 1.82 n.22 265 308 081 11032] 2539 04
=.—_ 11:56;36 648,57 108 EEL 335 43| 761 3z 1485 1.84 0.23 268 3.06 077 11505 2983 D41
11:58:45] BAD.BZ 108 10DE| 395 743 757 28|  14.81 1.85 D24 2y a3ng 0.74] 10146] 2985  041|
z 11:58,53|  650.07 110/ 1014 402|743 761 2 1483 1.82 0.21 270 3.04 0.68] 11288 3014 041
B 120001 BS0.A2 107| 1006 301 743 BT 36 14,85 1,83 022 268, 306 0.78]  114.45 30.39, 041
12:00:09]  B50.57 17| 1021 380 742 757 2] 14.85 1.83 0.22| 268  311] 08| 1o7.78| o6z 0.41
~ 1z:00i17| 550.83 107 1015 350 743 781 32 14.81 1.82 0.21 27| 304 068 f13E8]  a0g 0.43
12:00:26|  B51,08] 108 1011] 388 742 757 3@ 148 183 D.24 2.73] 311 072, 10237 a1.a2 0,42
“12.00:34| 65133 106 1015 287 742 757 28] 1481 1.81 0.2  273] 3080 o074 10801] 314 042
_1200:42]  651.58) 109 1018) 497 743 7a7] 28] 14821 @ 1.83] 0.21 271 3,08 096/ 110.74] 3163  p.42
12:00:51|  651.83 108 1024 184 42, 757 32] 9478 182 022 274 3147 072 0042 31.88) 043
il 12:01:00] 652.08 105| 1023 383 T4 757 28 1474, 1.81 0.19 279 KRRL 0.62] BEfs 3212 0.43
120098 651.31 109 28 39h 740 757 32 1787 181 o48|  013| 067|079 11483 i8]  d43
= 12:09:33| 65156  108|  732] 385 738 753, 28 17.88 1.82 0.18 0.12 0.3 041 13538! 3219 .43
12:08:41]  651.81 108 724 393 740 757, 32 17.8 200 043 0.20 0.5 053] 11451 3218 0.43
- 12:09:48]  652.08 108 721|398 74D 757 32| ar.a7 1.82 0.22 023 048 048] 12113 3218] 043
12:90:18] 652,31 108 738 g2 740 757 36| 1719 182 041 DBO] 113 1.17] 2988 32,36 0.44
12:10:38] 65256 108 858 as7 751 1016]  202]  16.88 202 0.56' 1.32 5.22| 5| 4370l 2.6 0.45
~ z2nm| 5281 108 989 355 743 B34 108 1646 1.85 0.35, 1.54 249 287 4127 3285 0,45
121118 65306, 108 1028 302 742 757 32 158 187  044] 220 2.51 14| §158) 3319 1 0.45)
12:11:34] 65331 108]  1033] 382 742 761 38| 1578 1.85] 0.44 222 745 085 57.1a] 33, 35| 045
12:11.51] 65356 109, 1028 395, 741 757 32| 1578] 195 0.44 229 257 0.55  §5.18] 3382 047
 12:12:06]  653.81 108 1039 381 739 757) 38| 1582 1.3 0.42 2.18 z47 062 57.88) 3385 0.47
12:12:22  654.06] 107 1038 380 741 757 28] 15771 1.94 D42 2.23 2.78 093] 5888 3413 0.47
12:12:31]  654.31 108 {141 336 740 757| 32|  1442] 188|057 358 488] 244 0166  3435) 048
12:12:38| 654,56 108 1347 386 ™ 757 28 1252 1.9 (68 550  B.42) 182 74028 3361 378
~121244] ©654.82,  107|  1444| 390 741 757 32| 1155 208 068 54?'__ 71 1A7] 14873 3487 048
1211251, 65507, 103 1454 377 739 753 28] 1134 2.06 D.6B]  &.69 5.94 0.53| 13175 3513 048]
121257 65532 105 1489 381 741 757 | 36 1134 2,05 064 669 741 0.74] 14031 3506 0.48
12:13:03| 655,57, 106 1442 387 741 757 28] 1.4 1.98 D.4B]  G.6A 5.04 0.53] 13651 3563 0,48




DOE high power mortor test Amaco Catoosa Test Site

| |
Well No. 23 Date; 2/22/96 i=— | ;
Starting Depth = 623.82 |Bit Type = |Walker McDoanald MPGEH [ — BN
Ending Depth = | 1031.18 BilSie= | 475 | ! ]
Total Depth Drilled | A07.27 (Bl Nozzles = 881292 = = =
Heurs On Bil = | 4.09 Mud Type = Wialer Basad -
Average ROP= | 08.58 | [Mud Weight {ibsigal) = | @.00] | Il o =
Cirillstring (it = GG0.48 Fipa (i) = 251.81] | (Callar (ft 408,60 5
BIT _ HOOK
TIME DEFTH | FLOW | PRES | SPEED |TORQUE PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:SS FEET | GFM PSI RPM fidbs | fibs | ftdbs | KIPS Gs | Gs KIPS | KIPS | KIPS | FT/HR | OnBit | OnBit
~ 12:13:.09] 655.82 107 1458 388]  742]  757) 32] 1134 2.01 0.4 £.68 701 06| 15581 3589 0.43
121315  B56.07 104 1468 ars 742, 761 36| 11.31 1.87 0.55 5,71 7.01 062| 15070 3813 0.49
12:13:22|  B56.32 107 1446|  3so| 742 757 32| 1132 206| 0.6 670,  7.04 069 13814 3638 0.48
12:13:28|  B56.57 105 1475 383 741 757 32| 1129 215 072 674  7.00 067] 14576  36.64 0,45
12:13:34|  656.82 107 1479 388 742 757 32| 1134 201|062 871 _ 1.00 0.74| 14203] 3589 0.49
12:13:40|  B657.07 104 1522 a7a 742 781 kT 1.4 2.1 0.7 662 7.08] D78 15528 3741 05
12:13:46)  657.32 102] 1538 373 741 757 32| 1137 2.0 .71 6.64| 7.28)  1.01| 159.30] 437.38 05
12:13:52|  B57.57| 105 1530 382 767 867 247| 11.35] 185 0.55 GET| 708 077 14612  arse 05
1271358 B57.82 106 1508 387 743 751 32| 1126 1.85 045 B.78 7.18 084, 14568, ar.e1 0.5
12:14105|  B58.07 104 1477 280 743 761 32] .27 2.00 0.74 B.75 7.15 077 14281 3813 0.5
12:14:11|  656.33 104  i522| 380|742 761 3/ 1125 2,08 0.69 8.77 708 067 13821 3839 051
12:14:18| 55858 103 1488 a7s 742 757 28 11.18 2.08 0,79 6.84]  7.86 1.24]  134.08] 3862 0.51
12:14:24|  656.83 106 1455 387 742 757 28 11.33 184 0.5 6.69 701 077 13876 3s.88 0.51
12:14:31| 65008 107 1418 a5 | 740 757 3z 11.18 1.9z 0.55 5.84 7.18 0,67 13757 3915 0.51
12:14:38|  659.33 105 1440 384 740, 757 32| 1122 195 048 6.80 7.16 069 13321 3037 0.51
12:14:44| 85958, 106] 1418 385 741] 757 3z 127 181 042 675 711| 069 130.80| 3862 0.51
| 12:14:50]  659.83] 106 1415/ 385 741l 757 32  11.28] 205, 054 674 687 06 14533 mel o0&
12:14:56)  660.08] 108 1470] 353 742 757 3z 1121 195 047 581 7.13 0.62] 12546 4014 052
1215.04] 660.33] 107 1437 388 742 757 32 1122 199] 048] 6480, 7.08 06 141.83] 4038] 0,52
12:15:11|  680.58, 06| 1458 385 740 757 &2 1A 1.98 0.55 6.81 7.08 06 13258 40.62] 052
12:15:17|  660.83 08| 1451 35 741 781 3/, 11.27 2 0.5 6.75 7.01 0.55 150.95 40.9 052
12:15:23|  661.08 07| 1415 asd 742 761 3 1118 198 05 5.5 76| 04| 14284) 4143 0.52
| 12:15:30| _ 681.33 08| 1459 388 743 761 32| 1124 18| 05 678 7.3 0.74| 12598 41,38 b.53
121538 66158, 105 1458 384 743 757 280 11.28 1.57 D.A7 6.74 704 067 15501 4163 .53
12:1542| 661.83) 05| 1455 384 743| 761 2] 1133 185 047 669 6.3 067] 15906 4188  0.53]
12115468 66208 106 1457 3sa| 743 757 28 11.25 1.87 0.45 817 7.04 053] Hadot 425 0.53
105 1478 383 743] 7B 32 1122 2.04 0.54 5.80 7.13 0.B2] 14677| 4239 D53
= 108 1384 304 a3l 71| a2[ 1108 1,58 0.34 B.95 7.28] D96  112.58) 4264 0.54
: , 106 1384 385 743, 751 2a| 112 1.88 0.38 681  7.28] 0.4 14867, 4288 0.54
12:16:14]  663.09 104 1356 380 743] 757 ] 1.3 1.98] 057 5.71 706] 053] 15077 4314 0.54
12:16:21 B63.34| 105 __1'.1,'4gi _ 982 ?‘H;_ 761 el 0.57 6.82 T.18 0. i 13431 4370 0.54d]
12116:28| 68359  106) 1436} 388 743 761 32} D41] B85 725 o074| 12975 4365 054
12:16:36  663.54 104] 1534 ave 743] 761 32 0.5 7.01 732 067 110.83] 4388 0.55
12:16:43]_ 664.09 101 1602 368 742! 757 28! 0.44 5.90 7.18 0.57| 132.38| 44.14| 056




~ DOE high power mortor test Amaco Catoosa Test Site

: - i

Well No. 23 | Date: 2722198 | | | ! |

Starting Depth = 623,92 | |BhType= |Walker McDoanald MP&SH =

Ending Depth = 1031.18 Bit Size = 4.75 - _,.L =

Total Depth Drilled | 407.27) Bit Nozzies = 88,12, 12 — = I o

Hours On Bit = 4.08 hud Type = Waler Based

Average ROP = 98.58 hud Weight (thaigal) = 9.00 =

Drillsiring (f1) = 66049 Pipe ()= | 25181 Collar (fl) | 4DB.6D

a7 HOOK |
TIME DEPTH | FLOW | PRES | SPEED | TORQUE| PEAK _DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA = ROP | Feel | Hours
HH:MMISS FEET | GPM PS RPM filbs | febs | filbs | KPS C's G KIPS | KIPS | KIPS | FT/HR | CnBit | OnBit

1201650 664.34] 103 1606 75 742 757 32| 1108 1.98 0.51 5.97 7.3 0571 120.20, 4439 0.55]

i 12:16:58| 664.59  105| 1602 383 742 757 32| 1104 1.95 05 698 7.54 0.86] 11884 4465 0.55|
12:17:06|  6e4.84. 103 163 376 742 7571 28]  11.01 1.93 046 7.0 7.3 065 118.03] 4488 0.55
1241714 665.08) 00| 1818|385 741 761 35 1098 1.85 045 7.04] 73 0.5 10840 4514 0.56
12:17:22]  665.04) 05| 1585 382 742 757 28] 10.85 1.97 0.48 7.06 7.35 057| 11317 4539 0.58
121731 665,50 hE] 1607 a7 742 761 3z 0.8 1.99 0.56 7.04 7.2 D.6| 0647|4565  D.56
12:17:39] 66585 104| 1606 380 741 757 a2 1088 185, 045 7.03 771 0.58] 111.71| 45.88 0.56

I 12,17:46| 6661, 103 1634 376 742 757 2] 1101 187 052 7.01 73 065 11572 46.14 0.56

 12:17:55| 666,35 103  1eed| 377|741 761 3 11.03] 2] 058 688 73 057, 10658 4841 0.57
12:18:02) 6666 106 1652|385 742 757 Z8| i1 202{ 085 7.02| 73| 053] 11904] 4667 057
12:18:11|  GG6G.B5 103 1630 78 741 757 3zl 1007 196 bA&| 704 7.35|  0.62] 100.03| 4582 0.57|
12:18:18]  B67.A] 105 1641 381 74z 757 32  11.03 1.97] D.64]  B.B8 7.32 082] 11677  47.14 0.57

1218326 66735 105 1663 am2 72| 761 327 1106 204 061 6.95) 7.3 0682 12395]  47.41 0.58

121833  Bo7B| 107|166 391 42 767 32, 1108] 211 0.74 683 725 072 11612 4765 0,58

12:18:40| BET.BS 108 1664 386/ 742 761 2] 11aa3 2.03| 0,69 6.88 718 0.62] 13283  arad] 0.58
121847 EB86.1 103 1681 375 742 757 28 1122 207 087 &r3a 718 074 13403 4814 0.58
12:18:54  BGB.3S 104 | 1677 aye| 741 787| @8  1uis 2.02 0.58 688 1.1 0.8 13203 48,4 .58
12:19:01) 6686  103| 1662, 376, 742, 757 320 11.04] 194 0.45 597 .28 0.68 12108] 4865 059
12:18:10]  666.85 104 1641 arsl 740, 757| 32, 10.68 1.88 0.51 7.02 7.3 05 10588 4891 0.59
124907 6691 103 1630/ 374 741 757 | 32| 11 1.54 048 701 728 045 117.38 4944 0.58
121525 669.35 102] 1626, arz 42, 757 28 11 185 048 7.01 725 055 11324 454 0658

B 121033 8696 101]  i810] 369 210 757 28] 10.85 183 046 7.08 73| 045 11038 4987 D.58
12:19:41]  669.85 104 1623 381 742] 757 32 10,98 198 0.5 7.03 7.23 0.43] 11485 4991 05
1211950, 6701 104, 1628 379|741 757 32| 098]  1.84] 082 7.05, 735 D55 10573 50.18| 06
1219:58  870.35 105 1626 381 742 757, 32| 1082 193 0.48 7.08 7.35 05 108.77| 5042 08
12:20:06] 670.61| 105 1635 382|742 757 28 1097 1.96 0.51 7.04 7.3 053] 11248 5085 06
1220:15)  670.86 104 1636, a7a 742 761 2] 1098 195 0.52 7.02 73 0.57| 104.30]  50.91 0.61
12:20:28|  &71.11] 106 1631 386 742 757| 28 1099 122 04 7.02 7.28 0.55| 11363 5117, 081
12:20:31|  671.38 105 1630 384 741 757| 32( 1099] 199] 052 7.2 7.32 0.57| 10583 5142 061
12:20:39| 67167 102 1639 372 742 757 28] 1] 202 054 700 7.3 06| 12082 5166 061
122047 67188 108 1633 382 743 757 6]  10.84) 1,88 0.5 7.02] 7.35] 062 114.40] 5191 061
12:20:54) 67211 105 1656 382 742 761 32| 1105 188] 05 698  7.28] 067 116321 5218 062
12:21:03| 67236 104|627 378} 743 757 28] 10.04] 185 045 7.07] 737 055 111.04] 524 0.62
12:21:12| 67261 03] 1615 374 741 751 36| 1093 194 043 708 732 06f| o875 5266) 0.2




DOE high | puw&r mortor test Amaco Catoosa Test Site

Well No. 23 Dialte: 222156 = = =
Starting Depth = | G2a.82] Bit Type = |Walker McDoanald MPEEH | = —
Ending Depth = 103119 ~ |EitSize= 4.75] [ N -
Total Depth Drilled A07.27 Bit Mozzlas = g9,9,12, 12 ——
Haurs On Bit = 409 Mud Type = \Water Based =
| Average ROP = __50.58 Mud Weight (bsigal) = 5,00 - ™ 1
Dirilistring (/1) = BE0.49 Pipe {fl} = 25181 = Coliar {it) | 40860 | =]
BIT HOOK 1
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feat | Hours
HHMM:SS FEET | GPM PEl RPN fifbs | fdbs | filbs | KIPS G's G's KIPS | KIPS | KIPS | FI/HR | OnBit | OnBit
I 12:21:20 672.86] 107 1599 281 74 Tt 36| 10.89 1.91 D42 7.12 744 065 10377 5281  0.62
12:21:30]  674.11 103 1592 377|741 761| 36|  10.83 184 044 718 752 06 9274 537 063
12:21:40]  673.36 106 1585 385 740 757 32| 1083 192 oA 7.18 747 053 8764 534 0.63
12121350 679.61 104 1602 3ED 741 757 32 1084 195 044 77| 748 0.57| 9538 5age 063
12:22:00|  673.68 105 1605 32| 742|757 2] 0.4 1.98 046 747 7AT 062 8&r.28] 5aai 0,64
12:22:10|  B74.11 104 1591 80 a1 761 3B 1081 194 041 7.20 747 0.53] 5061 5417 0.64
12:22:22| 674.36 105 1559 S 740 753 28]  10.74] 1.51 0.38 TiaT 743 053] 7651 544 0.64
i 12;22:33| 67461 106 1543 REL] 740 V57 53] 17 184 038 7.28 7.59] 0685 7945 5446 0.64
| 122248 674.86)  104) 1539 380 740) 757 32| 10,61 193] 038 735 771 O72] 7005 5491 065
 1Z22ET| 6Lz 106 1851 85| 740! 757 a3] D7 1,93} 0.4 7.21] 764 0.78] B0.08] 55715 0.55
i 12:23:06| 675.37 106 1543 384 740, 753 28] 1081 181 043 7A6 74| 065 ©587 5544] 065
~ 12:23:16| 67562 16|  1532] 385 7400 757 32| 1078 193] 04]  TAB] 7az 053] 8985 5586 0.6
122327 675.87| 103 1543 376 740, 757 28 108 187 0.57 715]  742] 0B B7B0| 5503 066
123334 67612 05| 1897 384 738, 753 26 10.96 206 088 701, 735 074 11491 8616 0.66
12.23:50| 676.37|  105|  1518] 384] 740 753 28] 10.57 1.68 031  7.39 776 079 5740 5642 067
12:23:50| 676.52 107 1634 I 738! 753 28, 1089 2.04 051 707, 7.58 103 10408 5666 067
[ 12:24:06| 676.87 103 1681) I 738 757 32| 1107 2.08 073 B88] 723  074] 12275 56.04 0.67
B 12:24:14|  677.12 103] 1768 7| 740 75| 28] 1101 213 0.84 B.55 737 086 11858 5748 067
12:24:21]  677.37 103 1743 3y 738, 757 2 1oe 2.06 0.64 6.88 7.23 0.72| 132768 5741 0.67
{224:28)  @77.82 04|  1754] 380 738 753 28| 1108 213|087 6.88 7 0.88] 117.57| 5767, 068
12:24:35|  677.87 101 1715 368 7 753 28] 1143] 207| 0465 6.83 7.13 0,68 138.44]  &7.82 0.58
== 12:24:42| 67812 102 1704] an 740 757 32| 1142 2.01] .68 6.84] 716 D74 43605 58,18 068
12:24:48| 678.37 105 1897 382 747 757 a2 11.13 208 069 f.83 7.11 0.72] 12435 BEA42 0.68
12:24:55  678.63 105]  1690] 382 741 757 32l 1108 274 @71 687 718 083 13697 5867|068
12:25:03| 678.88 03| 1685, a7a A1 2]  11.09] 208  063|  BBY| 725 081 11823| 5892 069
12:25:40]  679.13 103 1677 376 741 761 3| 11,08 213 074 687 7.23) 074 13388 5918 069
12:25:17| 679.38 104 1672! ave 741 787 32 106 202 057 6.0 7.21) 062 12532] 5043 0.69
12:2524| 679.63 102 1668 a7z i 757 28] 107 209 057  6.68 7.13 0.62] 121.35] 5867 068
12:25:31|  679.88 104 1663 378 741|757 32 108 198 054 683 7.48 0.57] 128850 56,93 0,68
12:25:39] 680.13 104 16es) 379 741 757 32| 1108 200 065 690 7.21] 067 12145 602 07
12:25:46] 6B03B]  104]  1657| 378 T4 75 22 1105 2 0.54 8.1 7.18] 06 12245 6043 0.7
12:25:54| 680.63] 105 1640 383 741 757| 32 41.01] =211 065 695 723 0.&7| 11959  60.89| 07
12:26:02| 68088 105 1622, 362 739 757 32| 1087 188] 053 6.99 7.28 055 10876 60.54] 0.7
12:26:08 681.13 104 1619 3T 738 757 3 1047 2l ©052] B89 725 067 12164 6118 0.7




DOE high power mortor test Amaco Catoosa Test Site

[ |
Well No. 23 Dale: 2i23/45 . == | !
Starting Depth = 623.92 |Bit Type = |Walker McDoznald MPSEH B
Ending Depth = 1031.18] |Bit Siza = 4.75 i
Total Deplh Drilled | 407.27) Bit Nozzles = 8,8, 12, 12
Hours On Bil = 4.09] MudType=  |Water Based — | =
Average ROP = 949.58. “Inud Waight (IBsfgal) = .00 [
Drillstring {fl) = 66049 Pipe (fij= | 25151 Collar {ff) | 40860 i
BT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:S8 FEET | GPM FSl__| RPM fi-lbs fi-bs | fi-Ibs KIPS s G's KIPS KIPS | KIPS | FT/HR | OnBit | OnBit
12.26:18| 68138 106 1607 | 385 738 757 32 1083 186 045 7.03 7.28 053] 10057, 6143 071
12:26:26| 68163, 107 1605] 389 740 757 32 1091 1.95 D4 7.04 7.28 0.5 11482 &168] 071
12:26:34|  GBA1E sa! 103 1587 376 737 753 32 0.8 181 0,35 7.05 732 06| 107.89 61,63 a71
12:26:44| GB2.13! 107 1675 368 736 753 32 q0.8s| 1.91] L] 7.06 7.3z 055 5839 62.18 0.71
= 12:26:52| 682.38] 105 1582 g3 733 753 28 108 181 DT 7.06  7.35 0,55  113.18] 6244 0.72
12:27:00] 68263 107, 1571 389 737 758 28/ 10.89 1,54 a4 7.07|  7.32 0.57] 101.13] 6268 0.72
| 12:27:09| 68288 106 1568] 387 736 753 a2l 10.85 18] 035 740, 737 0.57| 10635 ®285 072
i 12:27:18]  6A3.14) 106] 1550 388 736 753 32] 1082  154] 048 714 771 0.84) 9950 6318 D.72
- 122728 &8338 107 1564 389 737 753 28 082 188 0a3r 743 742 062] 9421 8344 0.73
“12:27:37| 66354 106 1553, 385 736 753 32] 1077, 1.88) 033 7.8 rav 0.57| 9164 5i69 0.73
12:34:00|  684.07 105]  1218] 384 739] 757 36 1657, 178 013 125 148 165 3388  64.11 074
12:34:17|  684.32] 104 1335/ 380 738 781 48 1508 1.81 0.17 274 476 3.78| 5258 6435 0.74
~ 12:34:30| 68457, 104 1453 a7g| 738 757 45 1293] 18|  018]  4gz 518 077 7375 6463 075
T 123443 66482, 106 1482 386 738 781 36,  12.88 181 015 497 518 053] 565 G488 075
=" 12:34:53| 6B507] 105 1480} 382 78] 753] 28 1293 181  DAH| 482 517 053] 6553 8511 0,75
- 12:35:08| 68502 105 1508] 3g2| 738  757| 32] 1303 1.82 0,19 4.81 517 069 9218| 65371 075
i 12:35:12 68557  108)  1538] 383 737  ¥or| @8] 1.54 0.24] 4.78 5.05 05 9708|6563 076
12:35:20| 685.83 04| 1574 378 731|753 28 181 022 478 507 06 10674 6585 0.76
12:35:30)  88B07] 104 1588 378 737 757 36 _ 1B5 026 477 51 0.62| G834 A6.12 076
12:35:38|  686.92 103 1668 376 738/ 753 8 1.84 0.24 478 502 053] 10115 6639 078
~ 12:3547| 686,57 106 1518 85| 738 757 36 1.82) 021 478 5.08 0.55| 5845 6663 a7
123556 GUE 82 107 105! 3sa| 738 757 az EE] 0.19 477 ] 048] 100.70] 66,87 0.77
12:36:07|  687.07 106 1484, 386 738 753 32| 181 0,19 481 51| 035 @e21| 6713 097
= 12:36:24| 68732, 105 1468 g4 7a8 753 28 1.62 0.21 5.1 5.88 11, 5207 67.39 0.78
12:36:33| 68757 105 1536 383 739 753 28 1,81 o2l 7.42 8,19 251  9513] &rs2| 0.7
12:36:41) 68782 102| 1613 ara|  vas| 757 45| 183) 022  BB1| 036 141 11253 67.88]  0.78
12:36:48]  &88.07 104 1718 380 737] 753 36 1,86 02% 5.1 965 1| tad.Es 6812 078
= 123653 6B&33 102 1718, 373 736, 753 3z 1.83] ©27] _ B8H @17 0.53| 16463  6@ar 0.78
) 12:36:56] 686.58 105 1697 381 735! 758 28] | 028 884 823 05| 14534 6863 07D
BE5EB3 | 05| 1704 381 736 757 36 84 D28 885  gz2 0.53 16454 GA.BA| 070
GBo.08 102|148, an| 735 748 28] 88] 033 8@ 642 062 16308 6816 0.9
; 68933 04| 1816 380/ 735 748 28] 185 033 B89 817, 055 18493| 6538  0.79
[ _ 12:37:21) 68958 102 1808, a7l 7a7] 753 3z 187|031 889 014 055 16756 6983 079
12:37:27) 689,83 101 1808 368 736 753 22| 1.88 034 8o 918 06 151.44] 69.80 D78




DE}E high power mortor test Amaco Catoosa Test Site

| | | [
WellMo. 22 |Date: 2/22/95 | I = 5
Starting Depth = fa302 [Bif Typa = | Walker McDoanaid MPEEH _ i B B -
Ending Depth = 103118 'Bit Size = 475! . i | B .
Tolal Depth Orilled | 40727 (Bit Mozzles = 199,12, 12 = = [
Hours On Bit = 4.08 TMud Type = Water Based I
Average ROP = | 99.58/ —[Mud Welght (bsfgaly=[ 8007 | [ 1 L P
Drilltring (L) = G650.49 [Fipe {ftj= | 251.81 'C_.._‘_q_llﬂr (i) | 40860 , —
| | s
BIT | HODK.
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoOP Feet | Hours
HH:MM:SS FEET | GPM PSI_ | RPM ftdbs | fdbs | fi-bs | KIPS G's G's KIPS | KIPS | KIPS | FI/HR | OnBit | OnBit
— 12.37.22| 690.08 04 1827 378|734 748 28 BG4 185 03 Bg2] a8 0.53] 17364 70.12 0.8
12:37:38)  6O0.33 102 1911 374 7ib 7a1 140 _BG 185 047 B.96 | 8,3] 0.74| 14488 7036 08
12,37-44| GO0.5A 101 1954 384 B61 760 250 AE4 1.55 041 903, 881 144 15791 7Tosal 0.6
~12:37:50|  ©690.83 04| 2016] 407 586| 716 203 BAG 182 0420 887 665 347 15427| 70.88 a8
123845 691.25 104 1380 iis 737 753 32| 1538 1.82 02 245  333] 206 6134] 7129 081
12:38:45| 6915 104 1450 e 738 753 32| 145 1.83 023 334 419 124 8618|7155 0.81
12:38:56] £01.75] 106 1518 385 737 753) 32] 13e3|  1.85] 0z 421 4.48 065 8207 7179 08
— 15:35:05 B2 105 1513 384 7a7 753 33 1356 183 023 437 .52 055 0706 ?2_@{ 0.82
~ 12:39:13]  po23s 105 1581 384 7am 753 3 1301 183 027 483 5,39 12] 10490 7229  0.82
~1z3eE| 89S 103 1650|378 7a7 G I 12.55] 184 0.28 5.30 54 074 11765 7254 082
12:35:28. 69275 04| 1629 T 737 753 32| 1252 1.83 0.26 5.33 563 08| 12453 728/ 083
12:39.36/ 593 105 1627 381 715 748 32| 1z2B4 187 0,28 5.31 55 _06] 12083] 7305 083
12:39.43,  B93.25 04[] 1614 378 735 748 28] 1228 181 0.22' 536 565 062 121.0d] 7331 083
12:38:51,  6U35 107 1621 88| Tar 787 3/ 123 183 028 5.53 6.03 091 11584| 7358 0.83]
12:39:58] 69375 101 1641 358 738 757 45 "1186] 188 0.29 5.89 5.3 072 131.23] 7378 0.83
12:40:04 684 103 1701 376 740 751 3B 176 186 0.3 B.08 553 081| 13359 7408 0.84|
— 17a4pi2] 69425 103 1€85] a7 T3 757 32|  1i.69] 1.84] 027 6.16 B42] 065 12403, 7432 0.84
12:40018]  684.51 104 1882 379 136 753 32| 1185 1.82 024 620 651 062 13473 7457 084
N 12:40:25]  694.76 103] 1673 a7e 738 757 3 1183 1.84 0.27]  6.22] 649 057 12361 7481 084
_. 124033 693081 @ 108; 1662 375 739 757 déf 1184 1.84 03 620 646 0.6/ 128.27 7508 0.84
12:40:40| 895,26 108 1631 382 738 753] 28 1181 1.83 025 623 653 057 12178] 7532 0.85
12:40:47|  655.51 105 1848 382 736 753! 32] 1155 1.83] 0.24 6,29 741 1.13] 123.13] 75.57 0.85
~ 1240:53| 69576 14| 1708] 3yl 738 757 3| 1075 1.87 0.3 r.0a) 742 0.66| 15023 758  0.85
12410000 63601 101 1786 368 a8 757] 32| 1079 1.8 0.34 706 7.37| 088 14335 7e08 0.B5
~ 1241:06] 696.26] 104 1718 ate| 738 751 32| 1ng4| 184 0.31 7.1 742|065 14315  76.31 0.85
12:41:12] 63651 106 17i8] 38| 739 753 28 074 1.85 0.27 7.1 7.44 0.67| 143.78]  75.55|  0.85
12:41:18] 69676 103 1728 ara 738 753 Z8] 1072 1.84 0,26 7.13 7.52 0.72]  134.21 768 086
124125 697.01 104 1713 as 737 757 36 10.71 1.88| 0.32 7.14 7.52]  0.72| 149.18] 7708,  0.86
124133 697.26 104/ 1685 ars. 738 753 26  1088] 182 0:28 7.15 756 069 12921 7731 08s
124138 697,51 104 1656 387 738 753 L 10.65 1.84 026 7.20 7.54 085 13478 7757|088
124148, 697,78 104 1689, 381 738 753 28] 1083]  1.86] 027 7.22] 749 053 12882 778 0.8
124153 €98.01]  107] 1679 3ge| 738 753 28| 1D65]  1.84]  0.26] 7200 744 0.55| 12441 7808  o0.87
12.42.00] 698,26 105) 1708 384 738 753| 28| 1065 1.85. 03, 718 749 065 139.38] 7831 087
124207 GDA52 105 1678 ELT] 738 757 3z 10.62] 1,65 0.28 7.24] 755 D.52] 124.14 78.57 0.ET




DOE high power mortor test Amaco Catoosa Test Site

: : =
|
Wall No. 23 Diate: 2/22/56 I :
Starting Dapth = 623.92 Bit Typa = [Walker McDoanald MPEEH
Ending Dapth = 1031, iE| I ___ |Bit Size= 4,75 |
Total Depth Drilled | 407.27 Bit Nozzles = 19,8, 12, 12 B :
Heurs On Bil = 4.08 - Mud Typa = Waler Based {
Average ROP = 99,58 Mud Weight fibsigaly= |  8.00] L. | = i
Drlllstring {ft) = 660.48 ; Pipeiity= | 25181 Collar {ft) | 408.50
| I |
BIT HOOK
TIME DEPTH FLOW | PRES | SPEED < TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MM:S5 FEET __GPM | PSI “RPM fidbs | fi-lbs fi-lbs | KIFS G's G's KIPS | KIFS | KIPS | FI/HR | OnBit | OnBit
124213 698,77 104 1670]  380] 7ar 757 38| 10.67 1.81 0.28, 718 74 053] 13938] 7882 0.87
12:42:20, 688,02 104 1724] aral 738] 753 28| 1069 1.54 0.37 716 7.52 0.65] 13662| 7o.08 .87
12:42:37]  689.27 107 1683 391, 73 753 Z8| 1066 184] 028] 719 748 057 127.12| 79.32]  0.88
124234 66052 105 1662 384 730 757 jz| 1083 1.82 0.5 7.22 747 048] 13838  7a57 088
12:42:41,  689.77 104 1684 380 739 753 28| 10.88 1.5 0,26 718 7.54 062 12980 7983 088
12:42:47  700.02 108 1685 383 BEL 757 32 10,65, 1.83 [ AT 7.47 055 13411 80.08) nae
12:42:54 70027 104 1663 a7e 739 753 28, 1084 1.85 0,29 7.20 7.40 0.57| 140.53] @0.3z 0.88
12:43:01] 70052 106 1684|  383]  7ag 753 28 1085 182 023 7.20 752  0.57] 12432 B0.58  0.88
12:43:08 70077 107] 1697| 361] 735 757| 32| 1085 188 0.34 7200 744 055 137.01] 8081 0.89
124315 707.02] 105, 1681 a4 737 753 28| 1067 1.85] 029 78 7.42 0.5 13013 81.08 0.89
o 1243:22| 70127 04| 1885 373 738 753 28| 1062 187 032 722 7.54| 0B 12617, Bl.32 0.88
12:43:28|  701.52 104 1668 379 738 757  32[ 1065 1.84) 0.3 7.20 744 05 13359 8157  0.89
U 12:43.36) 701.77) 105 1664 381) 738l 753 28] 1081 185 031 724 756 062 12336 8185 0.80
12:43:43| 70203 108 1657 388 738, 753] 28] 10558, 182 024 7.6 7.56] 065 13132 8200, 0.8
12:43:50 o228 105 1680 383 738] 753 28 10.66 183 0. 27] 718 7.49] 06 12804 82,32 0.9
124357 70253 105 1653 364 738 753 28] 087 184 0zal 7.18] 7.54)  0B7| 13202] 8257 = 08
12:44:03| 70278 106 1662 386 738 753 28] 10.64 184 026 121 7.44 057 13208 8283 0.9
124411 703,03 06|  1701] 385 738, 753, 28 1065 183 027] 718 748 055 12490,  @any 0.8
12:44:17|  703.28 106 1688 386 7a8] 743 28, i0.82] 1.8 0 26 722 752 06| 13385 83.az 0.61
12:44:35)  703.53 104 1677 380 739 73 28 1081 1.84 T . 752  G57| 124.74] 83ss| o081
2 12:44:32]  703.78 107 1663 388 739 753 28 1053 1.B3] D24 7.31 7.7 067 120.34]  @ae3 D.61
{2:44:39] 70403 105/ 1654| 382, 7R 751 28| 1054  1.84 028 7.30 7.54 0B 12538  B40a] 081
= 124447 70428 106 1647 385 738 753 28 10,59 1,62 0,78 7.25] 7.5z 057 11855 8432 0.91
f2ad:54| 70453 105] 1664 383l ¥ag| 753 26 10.55 1.83 0.27 7.30 764 DET] 12835 5458 0.92
124501 704.78) 105 1657 32l 738 753 28 105 184|029 7.26 754 0.57 12303 8485 0.92
12:45:09|  705.04] 108] {673 ag2 78] 757 32] 082 1.85 0.28 7.22 752 085 12580 511 0.52
1245:15] 70528 104 1679) 378 738 753 28| 1061 1.84] 027 7.23 748 08| 13447| 8532 092
12:45:23] 70554 104 1677 380 T3@ 753 28] 1061 185,  0.28 7.23 7.54 0.6| 121.07] 8558 0.92
12:45:30] 70579 105 1665 383 738 753 28] 1055 186 0.28 728 758 D5T| 12745 8583 0.93
124538 705.04 106| 1642 387 738 753 28 105 185 026] 735 754 06 114.23] 86.09 0.53
124545 706,29 102  1es4]  3ra] 738 753 28] 10,58 1.54 0.25 7.28 7B4| 069 12087 86.45 0.93
12:45.52) 70A.54 104 1673 380  738) 757 32| 10,62 186  0.29 7.23 754 069 13333  Bes 0,03
12:45:000 70679 105] 186D g 739 757 32] 1055 1.86 031 7.29 7.64 074 11283] #6.85 0.93
12:46:07|  707.04 105 1647 383 738/ 753 28| 0.6 1.85 0.25 7.23 761 o62 13581 a7 0.94




DOE hh_;!_h_pawer mortor test Amagg _Catnusa Test Site

T

|Well No. 23 Dale: 2/22/55 ; i 1
Starting Depth = 6239z B Type = [Walker McOoaneid MPESH | . I
Ending Depth= | 1031.19 Bil Slza = 475 | . ! Il .
Tolal Depth Orilled | 407.27| Bit Nozzles= | 9,8,12, 12 : i - il
Hours On Bit = 4.09 Mud Typa = Water Basad [
Average ROP = | 99,58 | Wiusd Weight (ihafgal) = | a.00 | I N
Drillstring (1) = | BEO.49 |Pips ()= 251,81 | _|Collar {it) | 40850 i i
] | | |
BIT | _ | HOCK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours
HH:MM:SS FEET | GPM PSI_ | RPM filos | fdbs | filbs | KIPS G's Gs | KIPS | KIPS | KIPS | FI/HR | OnBit | OnBit
12:46:14,_ 707.29. 105 1677, 381) 737, 753 32 983 1.84 03 7.01 54 1347 12577,  B7.34 D.54
12:46:20]  707.54 08| 1707 ag8| 737 748 28 985  1.85 028  &.00 B84 0.74 14008 8759 0.54
124627, 707.79. 04| q702) 378|738 ¥53|  26] @81l 1.85] 041 B.04 8.35 067 13414] @788 094
12:46:34| 708,05 108] 1707 384 738 753 28] @81 1.87 0.31 8.04 835 067 12851 861 0.94
12:46:40) 7083 104| 172z 380 738 753 28] 5,85 1867 031 7.68 B26) 057 14859 @B34| 085
12.46.47 708,55 106 1721| 385 738 753 28 5.81 188, 035 8,03 B4l 074 1375  88.50 0.85
" 12:46:53] 7088 108 1712 385 733 753 28 .81 1.86 0.3 803  B31| 055 13454 B8.B5 095
“12:47:00] 70805 105 1708] 362! 738 753 28| 678 18, 031 B.08 E] 07z 13a23]  pgi2l 00§
= 1247:07] 7083 106] 1699 387 798 753 28| 971] 185 026 814|852  O72| 12287 09.34] 086
124714 70855 05| 1702 381, 738 753 28 8.74 186, 031 B0 843 06| 134.08] 8381 0,95
12:47:21]  708.8° 105 1704 382 787 753 28 975  183]  0.27 608 838 0.6 12878 B985 085
_____ 24728 71005 108] 1689 383 7a7|____ 758 28 9.75 164 0.28 809]  8.38 08 129.14] @011| 098
12:47:35]  7i0.3] 104)  1584| ara| 7asl  7s3| 28 af| 184 0.28 .14 843 085 127.78] 90,34 0.95
12:47:42] 71055, 105| 1687 38z] 7136 748 78 475 1.85 0.29 808 835 057 12488  s0&| 096
124748  710.81 103 1594 377 737 753 iz 9.74 187 0.3 B.11 8.4 D.55 13247 50,85 0,66
12:47:56] 711,08, 105 1682 381 78| 783 28 .74 187 0.31 810 B.28 05| 12006  81.11 0.a7
[ 12:48:03)  711.3] 03| 1678 ay7 738 753 28]  9B8| 185 D29 815 845 06| 12227 913§ 097
_12:4BA0] 71156 106] 1676 386 738 753 28 9Ga| 183 027 B8 B.47 0.62| 12881 8161 0.87
12:48:18,  711.81] 105 1883 382 738 753 28 572 1.87 0.31 812 B.A 069 11658) 91.85 0.67
12:48:24| 71206 105 1669 382 73|  7sa|  z8 a.73 1.85 0.27 B.12 B.38 0.57] 13866| 9233 0.57
1248320 71231 104] 1663 a7g| 735 748 28 9,68 1.83 0.25 BAG 84S 057! 12218 9238 0.88
12:48:40) 71256 105 1649 384 736 753 a2 ag2| 185 03 B.22 85 0B/ 11295 6285  0.08
124847 71281 105]  1ed7| 382 738|  753| 28| 985  1.64 0.25 819 B85 055 12467 o285 098
124855 71306 105 1646 384, 738 757 38 9.66 184 028 8.18 BA5 053 11451 8311 098
EE 12:4802]  713.31) 106 1866 387 | 738 761 35 065 1.85] 028 5.0 84| 048] 12067 9338 098
12:48:10] 71256 ioa] 1678 76, 738 753 28 9.67 1.84 025 87 843 053] 125.08 836 009
124847 71381 106] 1681 386 736 753  32] _ 0&7 184 026 816] 843 06 11908 8386 069
124524] 71408 104 1681 77 738 748 24 851 184  0.24 8.15 843 0.62] 131.04] 9413 0.88
12:48:32) 714,31 104 1674 378 738 753 28 5.68 1.84 026 817 843 0.55| 1520 9438 098
 124map] 71456, 105 1669 381 738 753 28] o868 183  024]  819] 845 053] 12584| 045 1
12:45:47) 714,81 108] 1684 385 738] 753 28|  09.68 1.86|  D28] 815 @47 067| 11848] 9488 1
12:49:54]  715.08] 108 1578 384 738 753 28 969 186 026 815 843 0.55| 12268 9511 1
12:50:01] 71531 106 1678 385 [ET) 753 28 871 1.85 D27 813 B4 DA 17804 95380 00 1
{2EDE2 71391 54 & 206 744 765 61  17.68 207 067 004 9.6 665 4250/ 0549 1.01




DOE high power mortor test Amaco Catoosa Test Site

| | | . | —7r— ==
Well No. 23 Dale: 212236 ] T == )
Starling Depth = 62382 |Bit Type = |Walker McDaoanald MPGEH . — e
Ending Depth = 103118, BitSize= | 475 | " N ]
Total Deplh Drilled | 407.27 Bit Mozzles = 8,912, 12 i | == == =l
Hours On 8it = 4.05 tud Type = Water Based B
Average ROP = 5958 Mud Weight {ibs/gal) = &.00 i —
Drnllstring i) = G§0.48 Pipe (fl) = 251,81 _ |Callar(ft) | 40880 B i
: .
BIT HOOK
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fesl | -Hours
HHMM:SE FEET | GFM PEI RFM ftibs | flbs | fi-bs | KiPS G's Gs | KIPS | KIPS | KIPS | FT/HR | OnBil | OnBit
12:57:26| 71547 107 1136 388 742 757 41 1691 1.81] 0.2] 1.04] 34 @B3] 10074 9553 101
12:67:35| 716.73 103 1367 75 740 T ¥ 1244 7.83] 0.24] 548 B.28 503 o671 9svs 1.01
12:57:42] 71598 102 1612 373 742 757] 28 508 186 026 BB7. 546 141 13534 o6.05| 1.02
12:57:48] _716.23| 103  1898] 375 7d1 753 24, B4a 1.86] 0.7 552 670 062 141.90 563 1.02
12;57:55| T716.48 103 1728] 375! 741 757 3z B4 1.83 0.25 B.54 a77 045] 13719 B5.54 1.02
12:58:01] 71673 103 1781 375 741 757 32] 84 1.86 031 o954 9.79 0.57] 13850 G968 1.02
| 12:66:07|  716.58] 103] 1778 75 741 75T 3z 848 1.0 057 948 879 067 1B0.B2]  ©7.05 1.02
12:56:13]  T17.23] 104} 1807 3ra| 740 /o7 32 848 187 0.31 947| 974 06] 141.80) 4720 1.02
 1ZEE20| 7748 104 1740 a7a 740 753 28 845 180 020 dsD 5.81 055 14808 8752 1.03
T 125825 71793 103 1780 a7s T4 757 3z 8.4 1.80 0.3t] 948 074 048] 15493 578 1.03
125833 717.08 104 1788 360 741 767| a2 843 184 028 652 974 0.43 13682 8805 103
12:56:38|  718.23 106] 1760 386 741 757 28 6.99 1.88 0.6 95| 879 045 14101 g8zo 1.03
12:58:45| 71848 105]  1754| 383 741 757 28 8.36 1.85 0.25 860 9.86' 05 13322 dass 1.03
I -7 N 103 1747 a76 741 757 320 836 186 0.28 .59 9.86| 0.5 1257 oava 1.04
12:58:58| T18.99 104 1746 379 742 757 28 834 1.85|  0.28 461 986 048] 13682  g99.04) 1.04
12:59.06] 719.24 103 1764 s 741 757, 2] 835 1.83 0.28 960 o84 048] 124.58] 59.oa .04
12:50:12|  719.49 104|178 Ve 742 757 28 833 184 0.25 981 6.6 043 140657| o954 1.04)
12:59:18| 71974 101 1765 370|742 757 28 833 185 0.28 862! 989 05 13337| 9978 1.04
12:59.26| 71899 104 1751 ave 742 757 3z B32] 1.88] 029 963 9.8 048 12543 10006 1.04]
~ 12:59:33|  720.24 05| 1756|382 742 757 28 8.37 185 098] 4§53 979 0.5 14204 10020,  1.05
12:59:38| 72048 106 1768 386 742 ve7| 28] 833 1.85] .28 561 .89 0.45| 130.25] 10056  1.05
12:58:46] 72074 103 1753 a7 742 757 28 833 185 026  g9&2 9.85 055 13739 1008 1.05
125853 720,99 105 1741 383 741 757| 32| 831 1.88| 0.26 965 988 0.5 12644 10104 .05
13:00:00|  721.24 103 1728 377 743] 757 28 [ 1.87 0.31 9.65 9.86 043 12748 101.20 1.05
e 13:00:07| 7215 105 173 282 743 757 28] 831 184 038 S64| .89 0.5 13428 10154 1.08
 1300:14| 72105 103 1720 a7s] 743] 757 28! .33 1.83 0.28 963 9.89 048] 12441 10178] 108
~ 13:00:21 722 03] 177 3rs) T3] 757 28 BE 1.86 0.3 963  4.86 045 13327 10204, 106
— {x0m:2E| 72225 04| 1719 378 743 757 28 B3 18 0.26 554 a9.91 0.6] 126493 102,29 1.08
130035 7225 104 1728 378 741 757 32 g3 1.67 0.31) 8é2 8.89 0.53] 130.25] = 102.55 1.06
13:.00:42| 72275 03] 1721 375 742] 757 28 B3z 1.84 028 982 9.89] 0.5 13588 10283 107
= 13:00:43| 723 104 1722] 378! 742! 767 28] 833 1.84 0.29] 96 883 057 12550 103.06  1.07|
13:00:55| 723.25 101 1728 370/ 743 757 28] @38 1.89 0.32 960  0B4] 048] 14148 1033 1.07
130102 7235 105 1715 2821 742 757] 28| 534 14 0.34 960 891 055 12587 104.55/ 1,07
13:01:08] 72375 105 1724 381} 741 7571 28] 836 1.82 0.23 958 981 048] 13155 1038 1.07




DOE high power mortor test Amaco Catoosa Test Site
| | | | | .
WellNo.23 _ |Date: 2/22/55 | | = 3 =] 1
Starling Depth = | 623.92] Bit Type = | Walker McDoanald MPBEH _ 1= [ i
Enting Depth = 1031158 { BilSize= |  475] )
Tatal Depth Drilled | 407.27 5 it Nozzles = R === ‘ —
Haurs Gn _E"|_1: 408 | Mud Type = Walar Based | [ ———
Averagn ROP = 99,58 i Mud Weight (Ibs/gal) = 5.00 | =
Drillstring ()= | 660.48 E Pipe (j= | 251.81 Coliar {ft) | 408,80 y o
i =
BIT ' HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MMSS FEET | GPM | PSi REM fl-ibs fi-lbs ftibs | KIPS &5 G's KIPS | KPS KIPS | FI/HR | OnBit | OnBit
13:01:16) 724 104 1721 ave] 740 753 28] B34 1.85 D.28 .81 5.B5 0.487  136.1B  104.04 1.08
T 13:01:23|  724.25 108] 1730, 3as| 740 757 33| ®3s| 183 0.25 8,60 §.84 05| 124,88 104.31 1.08
13:01:28] 7345 105 1749 382 741 753 24 838 183 045 .56 984 D5 144.07] 104.55 1.08
13:01:36] 72475 104] 1749 380 42| 757 28| 836 185 028 9.59 a.81 048] 13180 1048 1.08
100743 725] 103 1746 ars 742| 757 2|  8a7 1.85] 0.28 9.58 986 048 133.63] 105.08| 1,08
13.0148)  725.35 103 1781 375 742] 757 8 B3 1,85 0.31]  &58] 981 048]  138.82]  105.32 1.08
13.01:57] 7255 10 1743 385 ] 757 28!  B.35 184 028] 95q 5.84, 0,53 12245 10555 1.09]
13:02:04] 725,75 q63 T 7A@ ame 741 767] 28] B.33 185 0.27 051 885 0.5 135.68] 10581 1.09
130211, 728 108 17a1] 387 742 757|280 B3S| 184 027 4&0 984 048] 127.4B] 106.04 .08
130217 72626 108 1763 384 42| 757, 28 BB 1A ET] 957 685 055 13548 10532 0
13:02:74] 726.51 103 1766 w7 742 753 24 835 1,88 0.33 9.5  am 057 13483]  106.57 108
N 13:0231| 72676 103 1784 77 7 753 24 Bas 1.87 0.33 955\ 995 085 127.68| 106,83 R
13.:02:37 72701 103 1758 a7B[ 742 757 a2 8.38 1.88 0,33 5,55 984 062 14418 107.05 T
- T27.26) 103 1771 375 742 757 B 8 1.87 .31 9,5 884 065 13631 1073 11|
727 51 106 1769 384 743 757 28] B39 1.86 0.31 9.55  9.84] 06! 13733 10767 11
727.76 105 1747 382 743! 757 23] 835 188 032 9,59| 881 D57 137.27| 107.81 i1
; 728,01 104) 1788 379|  742] 787 28 84] 188 033 954 991 072 13178 108.07, 141
13:03:10] 72828 106 1757 g5 741 75T 28] 838 1.89 6.33 655 486 06 14277 1083 1.1
13:03:97| 72851 106 1735 g4 743|757 28 835 188 0.35 9.58 9,85 053] 131.26] fomsa 111
13:03:24] 72874 104 1738 380 43 77| 28 8,36 1,87 0.51 9,58/ 584] 057 13247 108,81 ERE
13:03:30  728.01) 105 1742 383 743 757 28 8.36 15 036 o058 9.51 0.55  140.07| 100.05 119
. 13:03.37| 728.26) 103 1787 377 743 757 24 B.44 1.88 0.33 548 977 0.5 13508 1093 111
13:03.43| 72851  106| 1777|388 741 163 2 8.4 1.51 0.39 9.54 981 055 14274 10856 1.4z
13:03:50) 72978 104 1751 380 742l 7657 28 83 191 0.39 9.53 888 072 12864 W05 112
13:0357]  730.01] 105 1747 382 74z 757 28] 831 1.88 0.37 983 681 057 12813 11007 713
13:04:04  730.26 D8] 1756 386 42|  757) 28] 833 181 0.39] 962] 906 062 134.21] 110.32 1.12
13:04:11|  730.52 106 17490 386, 741 757 28 B.4 1.9 0.35 5,54 861 057 13028 1i056 112
130417 73077 t 1787 380 741 757 28 B.36 1.88 0.33] 9.58 886 06 13512 110.84 1.13|
1904:24| 73102 107 1756 369 742 757 28 .39 1,86 0.3 954 879 0.48)  134.34] 11108 113
130431 73127 104 172 a7 743 757 24 8311 188 029 9.63 991 053] 12971] 11133, 143
— 1304:38| 7a152]  104] 1726 37g] 744 757 2] B2 185 028 868 956 057 12502] 111.5 113
13:04:46| 73177 105 1743 383 743 757 28 8:33] 1.85 0,28 062 889 0.5 121.80, 11182 113
13:04:53| 73202 104] AT 379 743 -7 T 83 183 0.24) 0963 6.86 048  128.13] 112.07 1.14
13:05:00] 73227 105]  q7as] 384 743 757 24 835 185 028] 655 084 0853 131.08] 11231 =




DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 Dats: 222196 - ] [ "
Starting Deplh = 62392 o Bit Type = |'Walker McDoanald MPSSH = o
Ending Depth = 103118 Bil Sze= | 475] i ]
Total Depth Drilled | 40727 |Bit Nozzles = 8,812 12 = ) il
Hours On Bit = 4.08 - [hud Type = Waler Based il
Average ROP= | GB.&d| ~Mud Weight {Ibs/gal) = a.00 ol == =
Drilistring {lj= | 66048 Pipe (ft) = | 251,81 Collar {lt) | 408.60 =
| BT | _ | HOOK -
TIME | DEPTH | FLOW | PRES | SPEED TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours
_ HH:MMSS FEET | GEM | Fsl RPM ftibs | fibbs | Adbs | KIPS | G G's WIPS | KIPS | KIPS | FT/HR | OnBit | OnBil
13:05:07] 732,52 105 1725] 383 743 757 24] B.35] 1.85 D2B] D58 9.91 D.62) 13239 11256 1.14
= 13:05:13] _ 732.77 106] 1735 384 744 787 28] 836  1.83]  0.24 9.58| 9B6] 06 137.84] 11282 1.14
13:05:20.  733.02] 105 1746 381 744 757 24] B3] 184 p27| 957 884] 053] 12946 11307  1.14
__130627] 73sa7] 104 72 379 744| at 28 8.34) 186 D029 .60 5,64 05 {328 113, 315
13:05:34| 73352 106] 1724  38S) T44 761 28 8.34 183 024 9.59 9.91] 057 13382 11358 115
130541 73397 105 {721 383 a4 757 o4 832 185 025 5.61 986 DB 12415 11382 1.15
. 13:05.48)  734.02 106) 1688 387 T44] 757 24 B.25 1.82] 0.23 0,84 841 D48 128.94] 11408 115
190556 73428 105 1676 383 743 757 28| 828 1.85 025 986 9.96| 053] 11626 114.33] 1.5
13.06:02| 73453 108 1575 ag2 743 7571 24 B.3 182 0.3 564 o.BE 0.5 130.02] 114.58 1.15
13:06:10]  73478|  104| 1639 3719 744 757 28 B.24 182 0.21 969 {003 665 124.23] 11482 116
13:08:17|  735.03 103 1742 arr 7dz 757 28 835 183 0.26] 958 9.84 0.5 124,15 11508 116
13:06:24| 73578 104 1631 a1 742 757 24, 838 181 0o 9.56 9.84 0D.6| 140,88 11535 1.16
~ 130ed7|  7assa 105 1625 383 741 753 24 836 1.81 0.21 9.58 941 D6 12301 11558 1.16
= 13:08:37] 73578 108 1628 g3 743 757 24 B.38 1.83 0.21] 056 9.86 0.57] 13863 11584 116
13:06:44]  736.03 105] 832 37 744 757 28 8.36 1.84 024/ 957 984 06 13457 116.08 1.17
) 13:06:51]  736.28) 105 1514 387 744 757 24 828 143 0.21] 565 096 082 12270/ 11633 147
13:06:58) 736.53 105) 1815 3|1 744 757 24| a2y 181) 018] 886 986 057 12800 11657 117
" {30r:04| 73678 104 1866 380 74 757 24 878] 184 025 6.4 577 1.01] 17059 11683 147
13:07:10]  737.03 105 1654 382 744 751 2 8.54] 187 03, 933 9.74] 067 15472 1174 147
15:07:16| 737.28 106 1649 387 T4 757 24 BAG 185 0.26 948 a.74] D6 14583 117.38 1.18
13:07:22|  7a7.53 108 1613 g1 743 757 24 B41] 185 026 952 964 06] 13551 11750 18
D 13.07:28]  737.79 107 1581] 388 743 757 28 B45  1.82 022 548 @72 055 15288 117.83 198
~ 130735] 73804 107|  1613] 380 744 757 24 843 1.84]  027] 0.5 8.91 0.79] 13196 1141| 1,18
= 13:07:42|  738.29 106] 1645 385 743 757 28 8.31 1.84 025  9&2 5.51 0.62] 13460 118.34] 118
13:07:48| 738,54 106|  1B6E) 384] 743| 787 28 L) 1.55 0.27 955 591 D.65| 13735 11859 1.18
130757 73878 106]  1636) 386! 744 787, 28 ERE 1.84 0.35 a.77 0.2 053] 0708 11884 1.19
~ 1308:06 730,04 105 1668 364] Ta4 761! 28 B.03 1,64 0.26] 8.81 10.36 105  96.96( 1184 1.18
13:.08:15] 735.28 105 1687 382 a4 757 28 8.1 1,83 027 983 102 0.89] 9aGa 11334 118
T 1308:23] 73854 07 1648 ana 743] 757 24| 8.8 1.85 026)  077] 10.0B] 067 11547 11981 1,19
13.08:30] 735,78 104 1832 are 744 75T 24| 825 185]  0.27 968 1005 086 12641 119.85 12
_ 1x:08:38] 740.04] 03] 18ef| a5 T4 T ) 1.85 026  974| 1005 077 11277, 120.08. 1.2
13:08:45] 740,28 1068°  1867|  385| 744 757 24 832 1.86 03 g8t 9.93] 086 13671 12034 1.2]
~ izD0e:s2] 74054 01| 1878 68 744 757 24 843 188 033 950 984 0.72] 13324 12062 12
132:08:58]  740.8 102 1887 ar2 743 757 28] 849 186 0.29] o944 9,84 0.79] 151.77] 120.85 1.2




DOE high power mortor test Amaco Catoosa Test Site

well Mo, 23 Date: zazzrss | = - I B —
Starfing Depth = | G2a.02 Bit Typa = |Walker Mr':l:luan_ald MPEEH N o =
Ending Depth = 103118 B BilSize= | 475 ' . .
Tetal Depth Driled | 407.27 Bit Nozzles = 89,1212
Hours Cn Bit = 4,09 tMud Type = ___|Water Based i
Average ROP= | ©0.58 Mud Weight (bs/gal) =] 8.00 i [ == =
Driltstring {lly= | BBD.4B| Pipe flj=_ | 25181 Collar (it} | 408.60
| | | T
BIT | | HOOK
TME | DEPTH | FLOW | PRES | SPEED | TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours
HH:MM:S8 FEET  GPM PSI | RPM | ftdhs | febs | ftibs | KIPS G's G KIPS | KIPS | KIPS | FUHR | oOnBit | OnBit
13:09.04]  741.05 07, 1833, 388) 742 757 28 BAT 181 0.18 946 984 077 151.33] 1291 1.21
130590 7413 106] 1708 364 744 757 29 853 183 018 840 9.7 068] 14970 12135 121
13:09:95| 74155 108) 1703 395 744 757 24 8506 181] 015 037 872 065/ 16372 1218 191
13:08:21| 7418 107 1695 388 744|757 24 8.55 18 014 938 074 081 147.51 121.85 1.21
13:09:28]  742.05 105 1893 381 T44] 757 28 B33  1a 015 960 10,08 093] 136.08] 12212 1.21
13:09:38] 7423 107 1653] 388 743! 17 28 702 1.78 012 1001] 1028 o072, 8207| 12244 1.22
13:09:48] 742,55 106 1680 387 742 757 8 812 1810 047 agt| 1029 1.01| 10074| 12262 1.22
130954 7428 104 1728|  3rT 742! 757 28, B.AB 18| 0.16 59.45 9.84 0.77| 15172l 12285 1.22
13:10:01|  743.05| 107 1859 g8 744757 24 6.39 181 015 9.5 5,85 0.65] 12858 123,11 1.22
 13:1m07| 7433 107 1673 388 744 757 24| 84T 181 0.8 B4dl  B7g 081, 14879 12334 122
13:10113|  743.55 104 1786 378 744 757 2 84 1.81 0.15 5.53 9,58 0.84] 136.89] 12362 1.22
1310:20] 7438 02| 1940 a7z 744 757 2 85 1.82 0.18 9.42 877 059 140.83] 12387 173
— 13:10:25] 744.05 103 18200 375 743 757 24 BBS 181 0,18 928 957 0.74] 17578 12413 123
13:10:33]  744.3] 08| 1702 kLE 743 757 24 B.28] 1.3 0.13 964] 1047 1.2a] 114.74] 124.34 1.23
1310:42] 744,55 04| 1888 378 743 757 24] 808 18] 074] 885 1022 053] 108.25 1246 1.23
131045 7448 104[ 1704 78 T4 757 28] B8] 179]  042] O76]  104] D69 11498 12486 1.23
131036 74505 108 1798 387 743 TST| 24| B85z 18 014 541 o9.84) 0.84] 138.45] 12508 1.24
1371:02. 7453 14| 1758 a8y 743, 757 24 852 181 0AT| 9400 877 079 15434 12535 124
13.11:08]  745.56 106] 1686|386 743 757 28] @4 178 043 545 a.74 068 140.38] 1256 1.24
1311:14]  745.81 103 1879 375 743 757 24 854 18 0.4 8.38 874 0.74| 157.50 125.86 1.24
13:11:20)  746.06 105 1658 384 743 757 2 85 179 0.12 9.42 a.77 067] 14920 12611  1.24
131127 746.31 105 {881l 3Bl 742 753 24| gaz 18 014 851 881 078 13203 12635 125
13:11:33 746.56 106] 1656 386| 742 753 24 B.44) 1.8 0.13 948] 879  DBA| 145.14] 1286  1.95
13:15:24.  747.08 69 A0a| 257 743 761 48| 1398 187 0,31 430 1017 607 36.94 12713 126
13:16/35 747.33] 54| 1144] 240 744 77| 24 5.49 206 054 1184 138 38| ®so2 12739 128
13:1343|  747.58 64 1142 238 T4 757 24 567 1.85 0.44 1267|  14.05 242| 110.63] 127.64 1.25
131950 747.83| B0 1218, 225 745| 761 28 649 187 048] 1174| 12.00| 0.6 13318, 127.88 1,28
13:10:56| 748.08 B2 1267 233 748 768 40| 684 4.05 4.03| 1149 1283 574 138.93, 126.13 127
13:20:21|  748.33 68/ 776 283 743] 765 69 165 209 064 178 735 862 3648| 12837  1.27)
132032| 748.58 65| 570 241 745 761 28] 664] 184 0.22]  BE7, 1143 615 8280 128.64 1.27
1321:00) 74883 65 1623 206 744 757 28] 66 198 049 1172 14| 1058 3148, 12888 1,28
13:2194| 740,08 a7] 807 251 743l 757 28] 1242 188 023 5.88 787 3.76 67.80] 124.12 1.28
132123 74833 84 1055 249 742 753 24 82 183 0.22) 1041| 11.88] 407 @277 12937 1.28
13:21:33]  740.58 60 1267 224, 742 757 28| 558 187 03 1274 1357 175 80.00] 12663 1.25




DOE high power mortor test Amaco Catoosa Test Site

| | . L
WellNo. 23 |Dale: 2/22/55 ' = i | o
Starting Deplh = g2agz] ) Bit Type = Walker McDoanald MPSEH B | ; i =i
Erding Depth = 103118 BitSize= | T ] i
Total Depth Drilled | 407.27 Bit Mozzles = 8,8,12, 12 i
Haurs On Bt = 4.05 | |Mud Typa = ‘Water Based | )
Averaga ROF = 99,58 Mud Weight {Ibs/gal) = 5.00] = ' 3
Drillstring (ft) = 660,48 ~ |Pipe {fi) = 251.81 1 Collar (ft) | 40860 |
BIT HOOK | i ;
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:55 FEET | GFM PSi RPM Mdbs | fi-bs | itlbs | KIPS G's G's KIPS | KIPS | KIPS | FI/HR | OnB8it | Onei |
13.21:44]  748.83 58 1399 218] 743 757 28 527 1.88 035 1306 1491 188" 8165 12989 1.29
— 13:21:53|  750.08 52 1288| 232 741 757 28 579 1.4 0.32]  1z54] 102 0.77] 10369 130.13 13
13,2203 75034 ga] {292 334 743 757 28] 576 1.92 0.37] 12.57 12 069 o0.zal  130.38| 13
13:22:12| 750,59 §B 1282 2200 743 757 28 5.1 1.92 0.28] 1253 2481 0.55| 108.10] 13046 13
132283 750,84 62| 1239 231 743|757 28 571 194 037 12,62 12,83 062  90.38] 13088 1.3
132231 75108) 58] 1288 217 743 57| 28 574 1.89]  031] 1259 1285 065  96.44] 131.13] 1.3
i 13:22:41] 75134 62 1177 230 743 757, 28] 562 1870 027] 271 1297 0.53] 8815 131.38 .31
— 13:22;55| 751.50 63 1191 236 743 757 28] 5.53] 1.B0]  b2al  1280] 1Ao7 053] 638 1a164] 1.1
I 132307 751.84 63 11951 237/ 743 761 28 5.51| 1.87| 0,25 12,62 13.14 .55 1049 131.89] 1,32
B 13:23:25]  752.08) B1| 1235, 228, 743 757 28]  543] 1.9 037 1289 1338 0.86| 50.38) 132.12 1.32
13:23:38] 752,34 B3| 212 234 741 753 28 555  1.66 0.31| 1278 1312  065|  72.78] 1324 .33
~ 1323:51] 75258 B3 1182|237 742 757 28 554 18 0.3 1276 1308 0621 7042 13288 1.33
13:24:06)  752.84 Ba| 1185 236 743 757 28] 544 1.88 0.2/ 1288 324 072 5953 13288 1.33
i 13:24:26| 753.09 63| 1185 234 T43) 757 28] 533 1880 027 1288 1336 0.65| 45.29] 13313 1.34
13:24:42|  753.34 K] 1217 —.397 743 757 28 547 1.8 03] 1zes| 1347 06 5581 13138 1.34
13:2456| 75358 &0 1273 25| 743 57 24 545 181 0.3 1287 1331 0.77] 6208 13354 135
13:2511|  753.84 a0 t284] 228 743 757 28| 548 191 031 1785] 1345 098 6063 13380 1.35
~ 13:25:25| 754.00 52 1288 230 742 757 28 5.48 1.4 0.3 1285 13.4 0.96/ 6567,  134.15 1.35
132555 754.28) 54 1382 220 743, 761 41 B.24 212 085  10.07] 1369 936 2044 13432 1.36
%3625 75441 84 1051 239 i 757 28  11.38 1.92] 041 B.90! 1329 1427 1835 13446 1.2 a7
13:26:53,  754.86 54 1141 238 743 757 28 6.52 1.92] 032 1178|1278 539  31.88| 13472 138
{32714 75481 4 1111 240 743 757 28 587 18 03] 1235 1271 0.62| 4351 134,96 1.38
13:27.44| 756,15 BB 1044 246 740 a7 32] 5.8 1,85 024] 12427 1273] 057 2785 135148 1.38
13:28:14|  786.37 [ 1018 246 741 57| 28 585 1.84 0.23| 1246] 1278] 065 2658| 13541 R
13:28:36| 756.62 66 1070 242] 738l 753 24 BO5 1.84 024 1237 1269 06| 41.08] 13587 1.41
13:28:59|  755.87 85 1093, 243 740 753 28 597 1.83 018/ 1234] 1288| 0&7| 39.08) 13592 1.41)
132921 756,12 [ 1082] 241|740 757 a3 57 1.83 0211 1281|1345 129 40.08 1s3a.18| 142
15:26:48] 75647 [ 1250 228 T4 7ET 32| 695 t.ed] 035 11938 1389 697 3267, 13641 1.43]
13:30:16|  756.62] 63 1149 235]  74d]  757| 98] 5.4 19 03] 1236 1278 081] 3290 13867 143
13:3046) 7568 62 1270 232 740 757 a2 BAT| 167 034 1294|1309 38 2101] 136,85 1.44
13:31:16] 756,85 I T 244] 741 769 45| 16.23 2.1 067 203 946 1027  B.a34| 13sa 1.45
13:31:46)  757.06] 65 944 245 T £ I - T 107|  B46| 2478 1371 1.46
133207 757.91] B2 1088| 232 742|757 32l  7.8A[ 1B 027 1042 10.8 0.67| 43.86] 137.36 1.46
13:32:37]_757.48 &5 aga; 243 742 757 R T 1.85 0.23] 1057|1086 0.84] 21,81, 13754 1.47




DOE high power mortor test Amaco Catoosa Test Site

| | | =
Well Mo, 23 Date: 2/22/55 L | |
Slarting Depth = _B23 8z Bit Type = |Walker McDoanald MPEEH ] o
Ending Depth = 103118 Bit Size = #75| |
Total Depih Oriled | 40727 | Bit Mozzles = 8,8 12,12 i ==
Haurs On Bit = 4.08 Mud Type = Watler Baged
Avarage ROP = 99,58 Mud Weight (lbs/galj=|  2.00 | i |
Orillstring (ft) = 660,48 |Pipe (fty= | 25181 i Cellar (ft) | 408.60] _ 1 I ] =
' | |
BIT HOOK [
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feal | Hours
HHMM:55 FEET | GPM | PSi RPM filbs | fbs fi-bs KIPS G's G's KIPS | KIPS | KIPS | FI/HR | OnBit | OnBit |
13:33:07|_ 757.64 85| 832 244 741 757 32 I 1.68 0.23]  10.58] 1082 0.6 1765 137.60) 1.48
133337 757.64 B0 1152 227 742 761 az 8.45 2.03 0.64 884 11.08] 11.54 0.26] 1378 1.49
13:33:51] 757.84 B8] 716 255 743 757 28| 1619 1. 0.15) 2.07 B.32 701 6343[ 137.84] 149
13:34:21) 758,09 [ 805/ 248 743 757 28 922 183 022 8.06 10,65 462]  24.18] 13814 1.5
13:34:51| 75832 63 1083 235 744 757 28 8.1 1.88 0.28 5,18 106 491 2708 13838 1.51
13:35:18]  75B.57 G4 1163 238 744 761 28] 1014 1.87 032 B4 B.52] 1.34] 3208 13862 1.52]
133535 75862 67] 1200 248 743 57| 28] 10,8 1.85 0.24 810 B4 055 5448 138.66 1.52
13:35:50| 75407 65 1218 241] 743 757 28] 1034 191 0.35 8,04 B3s| 06/ 60,63 13942 152
13:36:06| 759.32 66 1231 246 741 75 41 10 1.86 0.28] 828 955 1.75] 5867 13937 153
13:35:21|  759.57 63 1394 237 738 753 28] 8.5 188 D34 0.4 {077 151 60.25 13962 1.53
T T 13:aes1| TED &5 1260 244 741 821 a7 12.8] 193]  0.58] 546 11.01,  10.84  17.72| 135,76 154
133717 759.97 g9 LE] 257| 742, 761 3B 1268 184] 020 5571 B2 @27 3382 140,01 1.55
13:37:40) 760,22 87| 1123 250 740, 757| _ 32] 10B4] 187 029 744 B3 237] 4047 14028 15|
_ 13:37:53 76047 B 1242 245 T40]  757| 28]  10.33] 187, 027 785 838 06| 8781 14052 1.56
13:38:07]  760.72] 67| 1218 248 740] 757 32 13 1.83 0.22 7.94 8.19 05|  B428 140.75] 188
133826, 760.97 B8 151 252 78] 751 J2[ 1027 183 0.2 808 B.35| D.65] 4705 14104 157
13:38:40,  761.32 &7 1120 251 739 751 3z 10a7 1.82 0.22 8.01 B26] 053  e22i| d4rer 1.57]
| 13:38554] 76147 64| 1335 240 73| 753 28] 10.34 186| D28 783 838 0.85 6330 141.52 1.58
13:30:08|  7B1.72 #8] 1215 252 739 758 28] 10.34 187 024 7385 B21] 057 &m24] 14178 1.58
I 13:30:22| 76197 B[ 1203 248 730 757 32| 1032 184 021 7.85 B.21 055  ©408 14201 1.58
g 13:35:37| 76222 [} 1210 254 738] 753 28] 10,32 1.85 0.23 7.85 .19 0.530  B0.18] 14zz7) 1.59
13:38:50| 78247 g6 1212 245 733 754 28|  10.33 1.85| Dp2z 7.95! ERE] D5 B417| 14252 1.55
1340005 78272 85| 1200 244 739 757 a2 10.3 1.58 0.26 7.98] 831 0.62]  @0.01| 142798 16
13:40:20| 76257 L 1190 251 738 753 28] 10.31 185 023 796 819 5] 6217 14301 1.6
13:40:34| 76322 a8 116D 253 73] 757] 2] 1033 1820 018 7.8 823 0.57| 6419 143327 16
13:40:48] 78347 By 1175 249 739 73] 28] 1033 1.85] 033 7.84 B8] 053 E0.TB| 14352 1.61]
i 13:41:03]  763.72 88]  1185] 253 738! 753 280 1029 188 035 7.08 8.31] DE| 6125 14a.7a 1,61
13:41:17|  763.57 B8] 1156 257 738 53] 28] 1033 185 029 7.85 8.21 0,55, 63.79] 144.02] 162
134132 78422 B7] 1226 248 740, 757 32 10.3 185 0322 7.98 8.28 053] 6024 14427 1.62
 13:41:46| 76447 B9 1183] 255 740, 753 28/ 10.34]  1.86] 0.2 798| B2t 0.57| 6553 144.53 1.62
134205 76472 57 1215 P 757 a2 10.2 183 018|807 833] 082 4765  144.78 1.63
I 13:42:20| 78497 6B] 1238 252 740 783 28] 1027 185 0.23 B.00 838 074 G141 14508 1.63
13:42:36| TAR5.22 BT 120 248] ZEl| 757 32 10,28 1.85 p23] 7.9 8.38 0.72] 5973 14na7l 1.64
_13:43:02] 76547 69 1088 257 741] 757 32| 1008 1.82 0.17 8.18 B AT 06| 3335 14553 1.64




DOE high power mortor test Amaco Catoosa Test Site

) | .
Well No, 23 |Date: 272286 ' T -
Starting Depth = 523,62 Sit Type = |Walker McDoanald MPGAH == =1
Ending Depth = 103118 Bil Siza = 475 ) - I —t
Tatal Depth Driled | 407.27 Bit Nozzles = 9,8,12,12 =
Haours On Bit = 4,09 T _ |Mud Type = Waler Based
Avarage ROP = 85,58 Mud Weight (Ibs/gal) = _8.00
Drillstring (ft) = 660.49] Pipa (ft] = 251.81 B Coliar (ff) | 408.60 —
| e
BIT HOGI
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RGP Fesl | Hours
HH:MM:55 FEET | GPM P RPM firbs | fl-bs | fidbs | KIPS Gs G's KIPS | KIPS | KIPS | FI/HR | GnBit | Onait
18:43:25]  765.13 BB, 1147 257 741 757 28 1012 1.88 0.31 8,14 845 074 3820 14575 165
13:43:45 76598 B8] 1175|254 741 7531 28 10.19 1,85 0.21 B.0E B4 072]  46.30) 14801 1.66
A34408  TEE.23 67| 1152 250 740 757 32|  10.13 1.84 021 8.13 5.43 065 3872 146.27 1,68
13:44:27|  766.48 68 1178] 252 740 757 32 qo.a8 1.83 0.21 B08| 838 0.8 4700, 146.52 1.67
13:4444|  766.73|  68] 1170 253 740 757 32| 1021 1.83 0.8 806 831 0.5 5185 14678 167
13:45:02]  766.98 690 q102 255 740 753 28 10.21 184 02 8.05 835 06| 51.24| 147,02 1,68
1358|7723 B7 1133 250 738 753 28 1025 1.84 0.18 8.02 828 D.55) 53.68] 14727 1.68
13:45:35] 76748 69 1056 255 740 753 28] 10 1.83 0.21 805 833] 067 5294| 147.53] 1.8
13:45:48] 7ar.q4 67 N 248 735]  783] 23| 1038 186 0.21 7811 819 08B Br.27| 147.78 1.68
1346:03[ 767.98] 68| 1162 285 738 753 28 103 183 021 797 B3| 0.6 6082 148.02 1.69
13:46:17|  76B.23| s8] 1124 288 TiB 753 28 1o 1.84] pz2l 7.6 B.21 053 G467 14828 Rk
_13:46:32 768,48 67] 11624 250 £49 753 28| 1033 184] 02 74| 821 0.53 5347 14853 0.7
13.46.45| 768.73 67, 1204 _249] 739 753 28 1031  1B4| 021  7es 623 Q.55 6732 14878 1.4
R L T .- 245 ~ 738] 753 28] 1029] 185 Dp22] 747, @4l 061 6135/ 14002 1,77
1347:4|  TE9.23 70] 1150  259) 73 753 #8103l 182  DpA8] 7.9 828 06 6191 14838 1,74
1347:30] 76848 67 g2l 24| 7ag| 753| 28]  10.35] 1.83] TRE] 801 8.1 0.6/ 5507/ 149.53) 1.72)
134746 769.73 68/ 1225] 252 | 738 753 28]  10.27] .84 JikE] 789 B.33 067 5547 14879 172
134601 769.98 66 1216 248 734 753 28| 1025 183 02 8.02 8.35 062] @001 15002 1.73)
1348:16| 770.23 63 1201 252] 728] 757 32| 10.28] 186 024 798 8.33] 0.65| 60.05 15028 173
134829 77048 67] 1203, 251 737 753 32  1033] 1B4 024 7.93 8.5 06| 67.88 15053 173
134542 T70.73 67, 1173 250) 738 754 98] 1038 1.84] 0.23| 7.0 8.14 082 7108 180771 174
13:48:58  770.98 67, 1186] 248 737 783 28] 10.28] 185  0.21 788 831 065 5582 15102, .74
 q3aedo| 77iea) 87, 1158 250 738 753] 28]  10.23 1.82 0.18 7.53 B.23 06 73.01 151.28] 175
_ 134926 771.48] 69 1150] 255 739 753 2687 1025 184 018  Bni aze 06 58.88] 151,53 175
_ 1349:45)  771.73] 67 1228 248] 738 753/ 28 10.18 185 021 808 835 068 4767 15179 178
134858 77188 67, 1231 248 738 753 28 10 1.86 D24 800 833  0.74| 83.20 1.76
1350:17|  772.23) 66|  1213]  248]  7ap 763 28] 1021|183 D02 8,05 835  0.65] 5044 1.76
13:50:33] 77248 Bf|  1188| 249 738 753 28] 1029 1.84 0.2 805 B43 6.74[ 5508 M Fid
13:50:48] 77273 67| 1185 251 738 753 28] i0.a7 183, 019 7.83 833 D065 5079 1.77
1351:03] 77299 67 1148/ 248 738 753 28] 1027 1.84 0.2 788 823 05 6106 15303 178
13:51:18]  773.24] B6| 1196 247 738 757 32| 1027 1.85 0z 789] 826  0.57| 6122 15328] 178
14:81:33] 77349 BT 1168, z48| 738 753 28| 1n.28 1,81 018 788  B21] 048 _ 5B.B2| 15354 179
135147, 77474 BE| 1207 248 738, 753 28| 1026 2 182 0.8 8O0 528 0.57] 6526| 1537al 179
13:52:01 773.99 BB| 1154, 256 738! 753 32| 1w0d7 183 0.17 788 823 0571 6337 15405 179




DOE high power mortor test Amaco Catoosa Test Site

| ! | | | | T —
Well Mo, 23 Cate: 22286 ' I |
Starting Depth = 523,52 Bit Type = |Walker McOcanald MPEEH
Ending Depth = 031,18/ BitSze= | 475 | -
Tolal Depth Drilled | 407.27 Bit Nozzles = 8,8, 12,12 : , =
Hours Cn Bit = 4.03) Mud Type = WWalar Based | | ==
Average ROP = 98.58 Mud Weight (bsigal)=|  9.00 | |y
Drillstring (ft) = 660,49 Pipe (fty= | 25161 {Collar (ft) | 40860 - !
BIT HOOK
TIME DEPTH | FLOW | PRES = SPEED |TOROUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA ROP Feal | Haurs
HH:MM:SS FEET | GPM | P& RPM fubs | Mdbs | fidbs | KIPS | G's Gs KIPS | KIPS | KIPS | FI/HR | CnBit | OnBit
13:52.16|  774.24 68 1175 252 738]  7s7 32 10.28 1.83 0.18 8.00 B33 U67] 5967 15429 18
13:52:30| 77448 68| 1162 253, 737 757 32| 1028 1.81 0.15 7.98 8.23 053]  B4.44| 15454 18
13:52:45|  7r4.74) BB 1158 254 738] 753 28| 1028 1.84 0.2 796  8.23 06| 6170 154.78 181
13:52:58|  774.99 67| 1184 249 738 753 28| 1028 1.8 0.16 7.98 B.23 0.5 6583 15503 1.81
135312]  775.24 i 1189 246 a7 753, 28| 1028 1.82 0.18 797 &.19 045 6524 15528,  1.81
135327 775.45) 67 1143 250 ELR 753 28 10,28 1.81 0.18 7.98 823 0.5  60.68] 15554 1.82
13:53:42) 775.74] B&l 1174 252 a8 753 28] 10.24 1.82 0.7 B.07 826 D55  59.50| 15579 182
13:53:58]  775.08 67 1164 249 738 753 28] 1026|183 0.49]  8.00| B26 D55  5563|  156.03|  1.83
13:5413] 77624 68| 1155 254 738 753 28] 1028 182 016]  7.89] 833 05 6269 15628  1.83
13:54:31 77645 67 1198 248 738 753 28 10.95 182 0.4B] 8.0 B4| 057 4809 15654  1.84
isodd et g6l __l=dd xia 37 753] 28| 103 183 048] 7.8 826 062 6219 1568 184
135457, 776.99 B85 1244 244 738] 753 28] 1037  1.8a 0.2 7.68 814 057| B044 157.03 1.84
1355087 777.24) 86 1268] 246 736 753 28] 1038] 183 018 788 816 06| 7143 157.28 1.85
13:55:21]  777.48 g4 1321 23] 739 753 28| 1037 186 627 788 818 05| 7874 15754]  1.88
13:55:33| 777.74 64| 1298] 238 738 753 28] 1034] 183 019 791  B1% 0.62] 7125 1578 185
13:55.47]  777.88] B4 1285) I 738 753 28 10,35 1.87 022 761 B4 05 6782 15804 1.8
i 13:55:58] 77824 65] 1323 241 73] 7a7| 32 1036, 185 o2 7.88 815 057 7407| 15828 186
14:01;23]  778.32 107 1157 390] 740 753 24] 17.32] 185 0.26 100 323 3as|  2133| 15838 1,85
14:01:35] 77858  10B] 1428 352 | 738 vE3) 28] 1521 1.96 0.42 3.12 342 065  BO.0B| 15861 1.8
14:01:45] 77883 106 1566 385 7am 753 28] 1366l 1.4 0.55 468 627| 338 #6221 15888 147
779.08 07) 1730 389 740 757 28] 1243 2.02 0.53 5.81 62 057 12435 15812  1.87
779.33 107 1712 38B] 740 753 24]  1244] 188 Das 581 5.3 067 11253 1s8.37| 187
775,68 104l AT 380 740, 757 3zl 1245 2.02 040 5,89 .25 062 12479 15862 187
—A402:15| 77983, 105, 1747) 383 738 757 32 1251 1.55 0.5 584 B.13] 062 121.10) 159.88 1.87
14:02:22| 78008 04 1752 378 740 751 28] 1253 1.8 0.45 5.83 E.18 064] 12811 180.12) 1.88
~ 1402:29] 780.33] 104 1744 B0 740 757 28 1251 2.06 0.52 583 5.1 055 13518, 160.47| 1,88
14i02:37|  780.58) 106] 1770, 387, 741 751 28 124 194) 045 585, 627 089 10687 16062 1.8
J407.68] (fB0EY 104 1007 380l 7ai| 7sd 24| 1248 207| 058 587 64| 065 140.02] 160.88, 188
14:02.:52]  781.08 105] 1694 361 741 753 24| 1241 183 047 5.93 62| 055 10903 161.13 1,89
14:03:00] 78133 107 1680 389 738|753 28] 1238 188 047 586 B.2 057 107.70] 161.37 1.89
14:03.07 78158 04| 728 ara[ 738 753 28] 1245 181 041 5.60 B.13 0.5 12655 16183 1.89
14:03:46] 78183 108 1725 383 740] 753 28] 1247 1.88] 045  5.87 6.18] 055 11146 16188  1.89
14:03:23] 782.08 104 1746 380 740 753 24] 1248 2 0B 5.85 B.15 06| 12551 162.14 1.89
14:03:30)  ¥A231 104 1725 375 740 753 24, 1246 204 05E 5.80 6.1 o] 123.19] 16230 1.9




DOE high power mortor test Amaco Catoosa Test Site

I [ [ | e ——
Well Mo, 23 _ |Date: 222086 | | | H ; I
Starting Depth = 623.92] (Bit Type = Wallkar MeDoanald MPEBH [ ———
Ending Dapth = 103118 BitSize= | 478 | = —
Total Ciepth Drilied | 407.27| Bit Nozzigs = 18,8,12, 12 M
Haurs Cn Bil = 405! Mud Type = \Water Based B w0
Average ROP = 99.58) Mud Weight {ibs/gal) = | 8.00 I =
Drillstring (1) = 66048 | |Fipe(M)= 251,81 Collar (ft) | 40860 2 e
i : =3
BIT HODK !
_TIME | DEPTH | FLOW | PRES | SPEED /TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP | Fesl | Fieiiife
HH:MMSS | FEET | GPM | Fsi RPM Tt-lbs fidbs | fi-lbs KIPS G's G's KIPS KIPS | KIPS | FT/HR | OnBit | onBit
~ 1403a7] 78259 105 1777) 362 741 753 24] 32,53 212 0.63 582 6.1 0.6] 12883 1g263 1.9
14:03:45]  782.84 104 18081 ara 740 757 28 1245 1.99 0.53 5.89 6.3 077 120.583 16288 18
14:03:52  783.09 103 1808 375 a1 753 24| 1248 203|057 5.08 5.13 053] 124.76] 16314 18l
_ 14:03:58)  7B334| 105 1776, a4 740] 753 28 125 188, 044 5.82 6,15 0.6| 134.18] 18338 19|
10406, 78358 105 1742 381 740 753 28] 12.48] 188 045 5.68 6.15 0.5 113.89] 16385 164
1 14:04:14| B384 106 1716) 385 740 753 24 1243 184 0.44 5.80] B.27 0659 11874 16389 1@
14:04:21| 78408 07 1714 391 41| 767| 28] 1245 187 0.48 5.90/ 6,15/ D6 12813, 16474 191
14:04:26) 78404 106]  1713]  3B8] 744 Tadi 28] 1247 1, 95| 0.A7 5.87 6.18] 055 11451, 1B o=
140438 78453 105] 1748 383 741 7EI 4 __125] 2031 — o.54 584" B3 062 12841) 14, sz. 1.9
~ 14:03a43] 7B4B4 1o7] 17éa. 39| T4 757 28| 1253 195 0.51] 541 B.13 055 123.58 154 51l a2
) 14:04:51]  785.08 B L 388 740 75t @l 1258 2.02 05  581| @08 0.5 12414 : .62
o 14:04:57  785.34| 105 17aa)  383] 74 757 28 1252 199) 048 582) 613 05 13302 “"1'55 33| — 1%
14:05:05] 785,59 106 1755 385 742 753 24| 1282 187 048 542 61 067 11915 16565 1.z
14:05:12|  785.84 105 1744 382 741 753 24 125 2.01 G051 584| 61/ 053] 13661, 16589 182
14:05:19|  7BE.00 106 1740 384 T4 TaF) 28] 12a) 19| 041 5.84 6.08] 0.57| 118.58] 16615 qu3
14:05:27|  785.34] 106 1735 aLs 73| 757 32 1247 1.98 0.48 .87 B.15 055 11917 1664 183
140534 THB.SE. 107 1722 390 a1 757, 28] 1244 1.85 044 5.90 6221 D55 128.70] {6685  1.03
140542 7E6.84 107 1723 azg 741 751, 24 1245|168 0.42 589 613 053 11048  7gs.89) 193
140548 7B7.08 W6 1701 286 741 753; 24 1241 2 o 5.53 6.25 0.65 12103 167.18)  1.83
140558 78734 106]  1682] gy 740 a7 28 1237 1.94 Dt 587 B.22 D.53] 10430 16742 1.4
14:06:07  787.50) 107 1834 388 41 757 28] 1231 188 0.3 6,03 632 053 10442 16768 1.4
14:0B:15]  787.84 106, 1660 385 740 753 24 123 185 042 5.03 B3] 053] 11412] 167.88 164
14:06:24]  788.1 106 1643 387 740 753 24| 1221 1.9 0.3 613 5.68 081 8737 168.94] 144
14:08:31]  788.35] 107 1676 3as 740 783 2 11.39 1.41 0,31 .83 7.3 0.89] 125.21| 15838 198
14:06:38 THAG| 105 1674 382 T4p| 753 23 11.27] 1.9 0.35 707 7.35 0.53] 11540 16864 185
 14i0547] 78885 106 1656 385 741 753 24 11.28 1.52 0.3 706 73 05 11763, 1689 1.85
L A K 105 1684 a4 740 753 28] 1178 1.88 0.35 7.06) 7.32 06| 1'25_93| J6a.14 165
_ 1407:02] 78935 105 1643 382 740 753 28 1127 1,93 0.37 .07 73] 055 11211 168,39 1.85
140708 7895 108 1646 386 740 757 28] 1123, 183  0.35 7.1 74| o053 120 zej_ 168.64) 1.06]
140717 78985 107 1688 390 740 753 28| 1141 1.82 0.36)  7.07 7.32 062 11431 1689 156
 1sorz4| 7E0) 05|  1725| 382 T 753 24| 1131 198 645 703 755 085 Toisi WO T
. 14:07:31|  790.35 107 1663 380 740 753 24/ 1129 188 036 7.06 7.35 0.65 13057 17038 1.56
14:07:38| 7906 107, 1693 390  740]  753] 28] 11.28] 183 04 707 737 0.6 11417| 17085  1.08
14:07:47|  790.55 106/ 1728 386 740 753 24 1124 o4 0.4 7.100 7.4 065 12447 170.8] 1.97




DOE high power mortor test Amaco Catoosa Test Site

| | l ]
Wall Ha. 23 Dater2/22/88 | | I =
Starting Depth = 623,62 EI: it Type = |Walker N Mcﬂuanam MPBEH =
Ending Depth = 1031.18 BitSize= | a7s [ _ —
Total Depth Drilled | 407.27| Bit Nozzles = 8,512, 12 ! B -
Hours ©n Bit = 4,08 hud Type = [Water Based ! I e
Average ROP = 99.58| i Mud Welight (lbsigalj = 8.00 - : =:
Drilistring () = 660,45 Plpe ity=_ | 251.81 Collar {ft) | 40860 .
= | T
BIT HODK
TIME DEPTH | FLOW | PRES = SPEED | TORQUE PEAK | DELT | LOAD | PEAX | DELTA | WOB | PEAK | DELTA | ROP Fast | Hours
HH:MM.S5 FEET | GPM ] RPM fi-lbs fi-los flbs | KIPS G's Gs | KIPS | KIPS | KIPS | FI/HR | OnBd | OnBil
14:07:54 7911 105 1723 385) a0 _¥53 24| 1125 1.94 0,44 7.04] T.42 077 115:13] 17148 1.97
14:08:02| 791,35 05| 1713 382 740, 753 28] 1138 2 0.58 708] 742  088] 117.20] 1714l 187
14:08.08 7516 106] 1705 387 740 753 24 1.3 1,53 04 704 737|087 2721 17185 1,97
14:0817| 791,85 107 1686 390 738] 753 28 1.6 1.51 0.38 707, 737 06 10608 19iE 158
14:08:25 7821 108 1717 asy 738 753| 28 1| 184 0.4 7.07 7.47 o.74] 120,72 17318 1.8
14:08:33  792.35 105 1724 383 740 753 g8 11.31 1.94] odd| 7ozl Ta 068 11584 1724 1.98
14:08:40 79261 107 1710 390 7 753| 24| 11.29 1.94] 0.44 705 7421 D72[ 11812 172.65 1.98
== 14:08:47| 792,66 106 1711 3&s] 739 753 24 11.3 .94 045 7.04 74T 0.BB| 12447 1728 1.98
== T4:08:55  793.11 104 1723 are 741 7E 8] 1129 1.99 052 7.05 742 0.74] 11431 17316 1.68
14:08:03|  793.36 107 1733)  ase 740 753 24| 1128 193] 04 7.05]  7.37 067 12584 1734, 160
= 14:06:10) 79361 07| 1740 380|741 753 24 1132 203 0.55 7.020 73z 065 118.28| 173.65 1,89
~ 14:09:18|  793.86 107 1654 380 738 780 28] 1132] 185 042 7.02 7.35 065 12233 17392 1.99
14:08:25] 78491 106 1722 387 740 753 24 131 194 042 703 74 078 12684 174,16 7.98
140833 794.38 105 1718 g2 740 757 32| 1132] 195 044 701 74l 074 112.84] 17442 2
14:08:38| 79461 107 1711 388 741l 7ed B/ 1131 14 0.43 7040 74 088 13805 17485 2
14:08:47|  794.86 106 1708] B5 741 757 28 1.3, 1.98] 0.53)  7.04 742 069 12068 174.91 2
14:09:54| 79511 108 1708] 385 740 757 32 113 184 044 704 737 087 116.38) 17518 2
14:10:02]  795.36 105 16786 283 740 753 24| 126 1898 044 707 744 0.2 12368 1754] 2
14:10:10|  795.61) 1a7 1653 280 740 753 z8 1124 1.91] 0.38] 708 T.ar 06 11051 17586 201
14:10:17| 795.86 105] 1666 383 740| 753 24 May 1.94 044 707 .32 0.57] 12261 17543 201
14:10:25)  796.11 107| 1654 388 740 753 24| 1127 195 044  TO7T, 737 055 116.85 17617 20
14:10:33 796,36 104 1657| 395|740 753 24 1135 1.85 041 7.08 7.37 D67 11431 1764 2.01
— 14:10:40] 796,61 107| 1853 330 741 757] 28] 1128 2 05| 7.5 7.97]  D&7| 12948] 176.66 2,01
14,10:48] 796,86 107| 1854 390 740 753 24 1124 1,53 0.4 708 7AT 06/ 10074 17681 202
14:10:56 797,11 107 1645 388 738, 757 LA 1.92 0.4 7.12 756 072 114.00] 17718 202
141104 797.37 07| 1549 388 738 753 24 1118 18 0.38 7.14 742] 057 10785 1774 2.02
141143] 7o7.62] 107 1635 3ga 740] 753 24 1198, 194 D.48 747 752 065 101.08.  177.66 202
_ vaanz] rorer| 108 1661 393 739 753 28] 1147 1.93 0.42 7.16 744 062 11168 177.81] 204
14:11:30]  788.12| 107, 1850 388 739 753 28 1118 1.94 044 7.15 7.54]  D.72] 103.03] 17817 2.03
14.11:38  78Ba7 108 1629 30z 737 753! 32| 1143 19 0.34 7.21 761 072] 101.19] 17844 203
14:11:4B] 790.62| 107] 1655 386/ 738 753 ) 1116 2.08] 051 77| 7.56 0.81 10041 178686 2.03
141157 798.87 107 1654 388 739 75| 28] 1145 153 0.39 7.18 754 074 10161 17801 204
H4azios] 78912 108 1667 | 253 739 753 2 1av 154 0.4 737 7.54 0721 11142 17947 2.0d]
1214 789.97] 07| 1665| 388 739 753 24] 1133 1.54 0.38 721 761 081 9514 iradz 204




DOE high power mortor test Amaco Catoosa Test Site

. e — e —— E— __l _ —
WellNo. 23 |Date: 2/32/96 e — = = s .
Starting Gapth = 6523.82] Bil Type = |Walker McDoanald MP&2H . 5
Ending Depth = 103119 Bit Size = 475 | T - : Py u
Tatal Depth Crillad 407,27 | Bil Nozzles = 9,812, 12 == [

Haurs On Bl = 4.0 Mud Typa = Waler Based - = T ——
Average ROP = _H8.58) _|Mud Weight {Ibs/gal) = a.cn o) 1 I o =
Drilistring (1) = GE0.48| Pipe (llji= [ 25181 Callar (Tt} | 40860
BIT | HOOK I .
_ TIME_ DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM: S5 FEET | GFM Psi APM fidbs | filbs | fidbs | KIPS G's G's KIFS | KIPS | KIFS | FT/HR | COnBit | OnBit
14:12:24|  799.62 108] 1609 384] 739 753 28] 11.08 192 043 7.25 7.66)  0.74 9421 17966 Z.04
14:12.34| 798.87] 107 1605 388 738 753 28] 11,05 1.2 0.23 7.28 773 079 58136 1.1 2.05
14:12:45| 800,12 106 604 387 738| 753 24| 1.2 1.81 0.38 7.32 786 074] 8143 18017 2,05
“14:12:56|  800.37 108) 1573 392 739 753 28] 1084 1.88 0.32 7.8 773 067 7826 18042 205
14:13:0B| ~ HOD.62 107 1585 agq 74D 753 28] 10.89 18 D36  7.35 7 067 79.62| 1{80.GB 2.06
14:13:20|  800.87 108, 1578 385 738 753 28 0.8 189 0.4 7.42 7.85 0.78| 7486 180.81| 208
14:1331| 80142 106 1638 366 738 753 24| 10,98 1897 032 735 7.83 086 7888 181.17 208
14:13:43|  801.37 105 1618 384 738 753 28 11 184 037 733  7EB 0.72|  78.78| 18143 207
14:13:54| 80162 108 1557 35|  7an 753 280 10,92 187 036 7400  7.68] 085 77.84] 18166 207
I 14:14:10|  BO1.B7) 108 1536 393 738 757 32 10.85 1.88 0.27 748 785 0.78] 5B.37, 181.82 2.07
~A4as|  soziz 107] 1573 390 740|753 28 1056 14 03| wIT 5.26 213 5083 183.17|  5.p8|
14:14:37| 80237 107 1672 380 738 763 28] 895 1.89 0.34 8,39 0.5 132 70,83 18243 2.08
14:14:46|  BOZ.62 106 1714 385 740 754 24 815 191 031 9.19 872 1.22] 102039 1B2&7 208
14:14:54|  H02.B8 106 1664 388 738 753 28 8.15 1.87 a3 8.20 95 0.84] 11317 18293 2.09
= 14:15:04|  603.13 107 842| 38| 738|753 28 911 193] 035 8.23 969 1.08] 9508 183.47| 208
14:15:13|  8c3.38 107 1562 389 738 753 28 5.02 1.8 0.32 8.31 4,69 0.81| 9394 {8342 208
14:15:24|  603.63 108 1585 304|738 753 25 B.99)  1.89 0.31 9.34 9.81| 085 B4B1 18368 2.00
14:15:35| 803,88 107 1565 3ot 738] 753 28 .96 1.85 027 938 8.8 1.05] 70928 18393 21
1411547 80473 108] 1558 7| 7aal 753 28 88 187 028 243 9.81 193] 70.43] 184.18) 21
14:15:58| a04.38 106 1555 387 738 753 28 B.5R | 1.88] 0.28 8.35 981  1.05 80,58 184, 42 2.1
14:16:10|  804.63 108 1566 353 738 753 28 BB 183 025 943 989 0.85] 7539 18468 211
141618 8paEd 108 1506 ag7| 738 753 28 5.08, 1.9 03] 926 98 1.01 8424 fB4gz 211
14:16:27| 80513 105 1720 383 736 753 28 926  183] 038 007 955 0.93° 113.08] 18517 214
14:16:36| B05.38 103 1580 3gd| 736 753 28 1127  1.84] 0.25 7.06] 943 445 10253 18543 2141
14:16:47| 80563 106 1577 387 737 753 23] 1088 181 031 7.33 78] 108 6523 18588 21z
14:16:54|  B05.68 108] 1534 153 738 753 28] 107 181 032 782 B.23 1.24] 12288 18554 2.12
14:17:02| _ 806.13 108]  is47] 38| 738 753 24 1013 191 3.3 8.19 867 093] 11538 186.17 212
14:17:10| 80638 07| 1542 - 738 753 24 1041 18] 029 B.21 857 0.86| 113.53) 186,44 2.12
141717 80663 107 1545 201 7id 753 24 10.14) 1.81 033 B0 BET 11| 127.74] 18668 213
14:17:25|  806.88 107 1643 388 738 753 28] 1004 182 04| 83| 871 0.85) 103.60] 186.83 213
i 117:33|  807.13 05| 1T27 382 738 753 28] 10.19 1.58 0.33 814 852 0,69, 128.13] 187.18 213
— 14:i740| 807.3 105[  1703] 383 739 753| 24) 1019 18 03 8.13 8.55 0:95. 12799 187.43 213
141747 anved 104 1438 ara 738 753 24 1025 1.95 043 E.08 B.57 1.08] 12550] 147.68 213
14:17:53| _B07.88 04| 1840, 380 739 753 28] 1034 1.58 0.44 7.68 B85 098] 15051 187.84  3.14]




DOE high power mortor test Amaco Catoosa Test Site

{ I i i
|
WellNp. 23 |Dale: 2022/88 ! = Sl 1
Starting Deplh= | §23.92 Bit Type = |Walker McDoanald MPEEH E ==
Ending Depth = 1031.18 ~ BiSze= | 478 | - - =
Total Depth Driled | 407.27] | (Bt Nozzles = 9,8,12,12 [
Hours On Bit = 4.08 | MudType= Water Based | = . —_—
Avaraga ROP = 949.58 Mud Welght fbsigali=|  a.00 | =
Drillstring (f)= | 660.49 Pipe )= | 251.8% (Callar ity | 40860
BIT | HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MM: 55 FEET | GPM PEl | RPM fibs | ftibs | ftlbs | KiPS G's G's KIPS | KIPS | KIPS | FT/HR | OnBit | OnBit
141801 808.13) 03] 2118 393)  BB1| 765 397 10.18 21 056  B17] 541 4.5] 107.00| 188.18 214
14:18:16]  B08.98 108 1530 ] 738]  7s3| 48] 155 1.87 0280 280  541] 438 5975 188.43 2.14)
14:18:30] 80864 107 1451, 389] 748 753 28] 1525 186 023  3.05 33 DB5| 6647, 188,68 2.15
41845 BOB.BG! 108] 1440 393 738 753] 48 15] 18] 028) 340 537 244 5803 1BBE3 215
B 14:1854] 806,14 105 1504] 384 738 753 24 1328 184 038 503 538 0B5 10386 189.18]  2.15
14:19.03 802,38 105 1600 362] 738 753 28 1326 185 034 505 5.36 0.62] 9586 18942 3.6
) 14:46:13] 808,64 106, 1562 385 738 753 24 1323 194] 033 509 536 0.55]  60.88) 186.68 2.16
14:15:23)  808.88 107] 1651 g1 738 753 32]  1324] 18] 033 507 536| 088 9619 185.83 2.16
142438 81008, 106, 1238 387 740 753 24| 1817 1.82 0.15 2.53 448|  4mo] 18243 19013 2,16
I 14:24:48 810,33 105 1489 364 740 753 24| 1378 181 012 .97, 56 148 @147 190.97 216
_14:2456| 81058 104 1586 g 741 757 | 28] 1258 183 0.16 604 651 12| 11275 190.64 2.17]
= 14:25:04] 810,83 104 1656 380 a1, il 28] 1188 1.54] 015 6.88 737 1.13] 11313 150,88 217
a5l 81108 105, 1679 384 741 753 24| 11.43] 1.83 018 7.1 7.54 0.5| 127.78] 181.14] 217
— 14:25:18] 811,33 105, 1684 381 T41| 753 24 11,38 183 049 .36 7.56 043 12115 19137 217
142526 81158 105 1701 3g3 740 753 247 1138 184 ©01p 7.34 7.56 045 12281 19185 247
14:25:32|  811.84] 106 1735 385 741 753 24] 14 186 0.2 7.34 7.59 045 13532 1918 2.8
14:26:39 B1208 105  {806]  am2 740 763 24 1146 1.84 0.21 7.27]  7.62 055 13087 19214 2,18
142545 81234 104] 1832 are 741 753 24 11.5 18] 024 7.24]  749] 057 14587 18237, 218
i 14:25:52|  812,59)  107| 1820 388 741 753 24 1148 1.87 0.23 725 752 057 13343  162.69 2.18
N 14:2550 @12.84] 105 1524 383 il 757 28 1148 1,87 0,25 7.24] 7.54] 057 12486 182.88 2.18
14:26:06|  813.09 104 1g3z|  ave]  74i 753 24) 1149 188] 026 724] 753 067 13556 19314,  2.10
14:26:13| 81334 104 1906 ara 740 754 24 1.5 1.88 0.25 T2 7.52 0.67 13094, 19330 219
- 14:26:20| 813.59 104 1910 kT 738! 753 28] 1148 188 031 725 764 0.72] 13588 19353 2.18
~ 14:26:26| 81384 05| 1880 382 740 753 24 1151 188] 022 7122 7.47 0.57) 139.95] 193.89 219
14:26:33|  B14.08 104 1805 381 7400 753 24| 1157 187 023  7a7 747 06, 12867| 194168 219
14:26:40]  B14.34 105 1872 383 740 753 24 11.51] 18] o2s|  voe 7.52 0.57| 13080 1944 23
i 14:26:46|  B14.59 04| 1877 a7s| 740|753 24 1154 18] 028 7.20 754 0.72]  14012] 19463 2.2
~ 1426:52]  B1484 105| 1857 363 735 753 24]  11.51 184 0.19 .82 7.49 06| 139.29] 194.88 22
14:26:50)  815.08 105] 1837 381 740 753 28] 1152 185 02 7.21 744 055 139.36) 19574 2.2
14:27:08) 81534 106 1831 385 74D] 753 4 1147 182] 018 726 749 045, 130.58] 1854] 22
i 14:27:12] 81558 04 1818 378 70| 753 24 1144 183 017 728 782 05 138680 19563 22
: 14:27:19)  815.84 106 1810 388 740 753 24| 1145 1.84 02| 728 744 0.5| 126.53] 185.89|  2.21
14:27.26)  816.08 108] 1814 385 740 753 28] 11.46 1.82 015 7.28 7.48 0.45| 13480 18615 221
14:27:33] 81634 10§ 1782 385 740 753 24 11.32 1.8 0.24 7.41 8.1 1.13] 128098 19639 221




DOE high power mortor test f“_?_‘_*_‘_“" Catoosa T_gs_t Site

ST : . R —
Well No, 23 Dale; 2/22/96 E = —== ) ___—'[ |
Starling Depth= | 623.92 Bit Type = |Walker McDoanald MFEEH = "
Ending Depth = 1031.18 1 5it Se = | 4.75] [ = - '
Tatal Depth Dritled | 407.27 Bit Nozzles = 8,917 12 I
Hours On Bit = 4.09 Mud Type = Waler Based = . ==
Average ROP = 99.58 | Mud Weight {Ibs/gat) = 8.00 | - =
Drillstring (ftj= | 660.48 Fipe i1t} = 251.81 Collar () | 408.60 oy =
| |
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAX | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP | Feet | Haurs
HH:MMES | FEET | GPM Pal RPM ft-lhs fl-lbs fi-lbs KIPS G's G's KIPS KIPS KIPS | FTUHR | OnBit | GnBit
14:27:40) 816,59 105| 1807, 383 740 753 241 1076 186 0.2 7.98 5.38 0.74 124.56] 196.65 2.21
_ 14:27:47)  816.84] 107 1775 350 740 753 28] 1088 1.82 0.17 7.85 807 0.5 13585 195.88 2.21
142754  B17.08] 105 1782 383 | 739  ¥53 24]  1o.s2 1.85 0.21 7.81 B.02 0.43| 12816 197.14) 227
14:28:00] _ 817,34) 103 1782 375 739 753 24| 1082 1.83 (RE] 7.8 B.02 045 14288 1574 222
i 14:78:07| 817,58 06| 1757 385 740 753 24, 10.88] 183 016  7.85 B.00 0.43] 128.24| 19785 2.22
142815 817.85! 105]  1733; 383 739 753 28] 1085 1.81 0.14|  78B]  BOT 041 12420 197.91 222
B18.1] 106  1754] 385 740 757 28]  10.88] 1.81 013 7.87 B.11 0.43] {3635 19814 222
. B18.35 106] 1740 387 739 753 28, 1084 1.87 0.18 789 B.09 D41 12312' 18839 2323
14:78:36|  A1A6| 106| 1730 387, 739, 753 24| 10.8g 1,83 047 7.88] 8.11 045 12800 19867 223
_ 1428a3]  B1a.8s 106 1730, 385 40! 753 24 10Am 1.82] 014 .85 B0 0.43] 12546/ 198.89]  2.23
~ i4@Ees0|  81ea] 106 1745, 364 740] 783 24 1088 1820 D& 7.85 .08 053 12528, 18814 223
142857 B19.35) 106] 1763 386 734, 753 28 1086 181 013  7.87 B.11 048] 13722 1994 223
142004 8196 05| 1787 383 7400 753 28] 088 182] 0.6 7.7 8.08 05| 12203 19985 224
14:20:11|  819.85 107 1763 EE 738 753 28] 1087 1.81 0.4 7.85 8,08 045 13153 19988 2.24
14:20:18) 8201 10B] 1759 Ay 739 753 24| 1082 183 0.16 791 B4 0.53] 12693 20n.14] 224
14:25:25| B20.35 108 17/i| 392 740 754 28] w85 183 018 7.87) 816] 053] 121.61] 20042 2.24
 14:2032| 8206 105 1780 383 739 753| Z8) 1084  iB2] 013 7.89 8.16 0.53] 13083 20066 224
14:29:40| 820,85 106/ 1745 387 738 753 24 1082  1RB 0.18 7.91 8.21 0.55 119.12| 20088 225
142947 8214 107 1740 g8 740 753] 28] 1083 1,62 0.14 780 Bt 048] 12675 201.14 225
142054 82136 107 1758) 350 738 753 24 1087 1,82 015 7.85 B9 0.68| 12744 20143) 235
143001 8218 107] 1743 388 738 753 28, 10.84 185 0.8 7.88 814 048] 118.58) 20187 225
14:30.08] 82185 108 1732 388 740 53] 28 1081  1.82 0.18 7.92 818 06| 12766/ 20181  2.25
14:30:16] 8221 106 1763 385 [l 753 24| 1085  1.83 D18 7.88] B.11] D.5] 121.50] 20217 2.76
14,3093 82235 07| 1742] 38 728 753 28] 1087 183 .17 7.867 811  0.5] 12879 2004 2928
14:30:30] 822,61 168] 1730 361 747 753| 28| 1083 1.84 18 7.0 823 065 12559 202686 2 226
14:30.38] 822,85 105] 1723 383 738 751 28 10,8 1.83 7| 7e3] @z 057] 11507 20291  2.78|
14:30:45 823,11 107 1726] 389 738 748 20 nve] 184 0.18 794 818 048 12585 203.15 2.2
E _14:30:53| 823,36 108 173 396 740 753 28] 1078 1.82 0.14] 795 823 0.6 11630 2034 227
14:31.01] 82361 106 1730 385 740 753 24]  1075] 183 047 788 B33 0,78 11330 20385 2.27
14:31:08 823.86 108 1709 385 740 753 24 10 3| 1.86 ol 7.2 B.21 053] 12050] 20891 227
4316 Bz4a 106 1717 385 740 753 28] 108 184 0.19] 783 .21 06 116.92] 204.17 227
14:31:24|  824.36 105 1720 384 740 753 24 1073 184 048 7.58 831 065 11575 204.42 2,27
14.31:32| 82481 08| 1707 392 740 753 24 10869 1.88 02| 804 8.35 0.72] 107.59| 204.86 2.28
14:31:40] B24.86 107 1744 388 740 757 28, 1077 1.85. 0.2 795! 828 055 11299 Po4ni| 228




DOE high power mortor test Amaco Catoosa Test Site
|
lWall No, 23 Dale: 2/22/56 =
Starting Depth = Gra.02 Bit Type = |Walker McDoanald MFBBH R i
Ending Deplh= | 1031.18] BilSize= | 475 [
Total Depih Drilled | 407.27, Bil Nozzies = lg.8,12.12 = = |
Hours On Bit = 408 [MudType=  |Water Based B i B =
fwerage ROP = 99.58 Mud Weight (Ibsigal) = 8.00 . |
Drilistring (1) = 66045 Pipa () = 251,81 Caliar {ft) | 408.60
BIT _ HOOK
TME | DEPTH | FLOW | PRES | SPEED |TORGUE, PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours
- HH:MMES FEET | GPM 5 RPM fidbs | fidbs | filbs | KIPS G G's KIPS | KIPS | KIPS | FT/HR | OnBit | OnBit
14:31:48] _ B25.11 106 1768 387 740 753 24] 1075 1.87 0.23 7.98 B8.28 0.62] 11250 20515 228
14:31:57,  B25.36 106 1741] 385|740 753 24] 10,73 1.84 0.2 800 828  0.82] 10585 2054 2.28
143208 B25.61 108 1728 392 740! 753 24| 1051 1.84 0.21 812 8.5 0.74|  ©98.37] 20566 .28
14:32:15|  825.86 106 747 985|740 753 24 0.7 1.87 0.21 B.03 B.38 065 104.53] 20582 229
14:32:23) 82611 107 1741 3 740 753 24 10.7 1.83 017 8.03 8.31 065 10435 20619 229
14:32:32)  B26.36 108 1685 392 740 753 28] 1063] 185 0.a8 8.09 8.5 0.72| ©RE5| 2064 220
14:32.42] 82662 105| 1732  3s2| 740|757 32] 0.8 1.83 0.7 .05 B.38 069 8918 2065 23
14:32:51 826,87 05| 1703 383 739 753 28] 1061 1.82 0.16 811 8,38 0.57| 8801 20691 23
14:33:02] 827142 107 1648 390 740 753 24| in48 183 0.16 8.25 B57| 067 74| 207171 23
14:33:112 B27.37| 108 1652] 96| 740 753]_ 24] 058 184 03y LRE 545 0.62] 80.75| dovd] 23
143321 B27.E2] 108 1665 392 740 753 24 1084 186 0.18 808 835 0.5 103.13] 207.66] 231
143331 B27.87| 108 1581 395| 740 753] 24 1D&3 185 048] B10] 852 072 9485 20782 231
14:33:40] 828.12 107 1884 389 740l 7E3 247 1062 1.84| 0.18 8.10 8.4 0. 9877 20817 231
14:33:50)  B2B.37 107 1644 389 738 748 24] 1053 1.85]  0.17 8.18 8.62 078  85.84| 20841 2.31
14:34:01] B2BEZ| 108 1635 g4 738 753 28 10.5] 181 043 8.22] B5 06  80.07  208.68 233
14:34:13]  B2Eav| 106 1638 37 740 753 28 1048 183 018 824 862 0,69  79.78] 20881 2.32
B 14:34:30) 82912 08 1579 395 40| 757 32 inaz 1.82] 0.13] B.a1 B67| 055 5324 20817 2.33
14.34:42| B29.37 108 1500 393 738 753 28] 1D42] 185 018 8,30 B.74 n7al 7408 20041 233
14:34:52|  B29.62 107| 1860 389 738 5| 28] 10.51 1.85 0.19 B.21 847 053, 8473 20866 Z.33
14:35:03| 828,87 107 1713 390 737 753 280 1054 183 047 819 B4S| 055 B43G 20094 2.34
14:35:15|  830.12 110 1889 399 740 75| 28 10.43 1.83]  Dis| 629 8.6 081 7552 21047  2.34
14:35.28| 8d0.ar 108 &80 34z 740 753 24 1044 1.83) 016 828 B.55 062 6333 21045 2.34
14:35:38|  B30e2 07| 1728 390 74D 753 28] 10.51 183  ©01B] 821, 852  0B3  B6¢h| 21066 2.34
14:35:48|  830.87 107 1742 390 738 57 32| 1055 1.83, 0.7 817 a4 0.5 5063 210.82 2.35
T 14:3E:02| 83z 108 1710 395 738 753 28 0.4 183 018 B.33) B.58] 0B8] 6573 21117 2.35
14:36:14| 83137 08| 1727 392 740 757 28] 1044 183] 016] 8281 852 062 76.32| 21143, 235
14:36:26| 83162 108 1713] 392 740 753 28] 10,46 182]  0.14] 827 B85 0.57| 7185 21167 236
143640 83187 108 1681 395 740 753 24 1038 183 016 8.34 852 0.72] 67.87| 21192 236
14:36:53) 83212 109 1707 385 740 753 24 2.97 1.04]  038] 875 9.34 17| 6970 21216 237
t4ariol|  s3zse 107 1775 391 730 752 41 0.85 184  018] @88 §22|  074| 07.40] 21242 237
14,37:12|  832.63 100 1673 396| 748 753 32 .64 182 018 908 936 078 8550 21268 297
14:37:23| 83288 110 1857 395 740| 753 28 965 LB 047 907| 938 0.6, 76.68| 21293 237
14:37.34| 83373 108 1831 397 740 753 24 952 1.81] 0.5 9.10 836 053 8288 21319 2.38
14:37:43| _833.38 109 1664 398 740 753 28 B.42 1830 0.5 931 1027  153] 8573 21343l 238




DOE high power mortor test Amaco Catoosa Test Site
S | i i
Well No, 23 Dala: 2/22/96 | = =
Stering Depth= | 623.92 ~ |Hit Type = [Walker McDoanald MP&8H = | ==
Ending Depth = 1031.19 BitSe= | 475 | ] :
Tatal Depth Drilled | 407.27 Bit Nozzles = 9,8,12,12 i B
|Hours On Bit = 4 Mud Type = Water Based N — I g
Avarage ROP = ga.58) Mud Welght {lbsigaly=|  9.00 - . -
Drillsiring (= | 68049 Pipa (i) = | 25181 Callar (it} | 408.60 1
BIT HOOK '
TIME DEFTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MBM: S5 FEET | GFM Psi REM M-l ft-ibs fl-lbs KPS | ©% Gs KIPS KIFS KIPS | FT/HR | OnBit | Onfit
14:37:51| 833,63 107 1707 388|739 753 24 8.59  1.84] 02| 10.14] 1051 0.84] 114.54| 213es .38
14:38:00  B833.88 106| 1674 387 740 753 24] 849 1.85 0.18] 1025 1051 062 100.82| 213.82 2.38
14:38:10|  H34.13 106 1718 386 730 7E3] 24| 843 1.84 02| 023] 1056 069 g480| 21418 2.39
1438:17|  B34.38 105 1734 3| 739 753 28 B.54 1.85 048 10,09 10.41 o074 125238 21443 z.ag
~ 14:38:24|  834.63} 05| 1778| a4 741 753 24 863 1.85 048 10.10|  10.44 0.74] 11932] 21457 2.38
14:38:35|  834.88 106 1771 384 741 753 24 8.39 1.84 0.18] 1034 10.6 063 8837 21492 239
14:38:43| 835,13 10B| 1788 385 740 753 24 844 185 018 1028 10.56 D55 101.12] 27518 24
14:38:54] 835.38] 107 1770, agsl 740 753 24 B.36 1.84 047 1037 10:63 062  8257| 21543 2.4
__ 14:33:04| B35E3 106 1768 385 738 753 24 8.39 182 014 1034 106  0.55] 93.90] 21569 24
143915 63588 106 1766, 386 740 753 24 834|184 016, 10.38] 1065 06 8194| 21592 24
14:38:25|  836.13] 107] 1773 389 738 753 24 ©ag 1B5] 047 1033 10.63 081  BB31| 21618 2.41
 14:39.36) 83538 106 1raill 3ss| 739 753 28 838 182] 014 {037 107 691  87.10] 21643, 241
14'39:50) 836,63 06| 1683 385 740  753| 24|  pgo4 1820 043 1048  10.72 06| B3B6| 21668 241
14:4D:01]  836.88) 106, 1734, 387 740] 753 24| B28] 185 046 1045 108  0.74| 7980 21593 242
1440011 Barqa, 107 1733 RET 739 753 28 B4l 1,82 0.13 1032, 1053 053] ©i,72] 21718 242
Ged021] B3T3B 106 1716 387 733 753 24| 836 182] 015 1038 1045 0.6] B713| 21743 2.42
14:40;33] 837,64 107, 1664, 390 740| 753 28] 824 181  012] 1048 10.7 0.5 7334] 217.68 243
14:40:47]  837.80) 107 1853 3gt] 739 753 28]  B26 181 012] 1047| 1077, 08" 8478] 217.94] 243
1 14:40:56] 83814 107 1836 388 738 783 28l A1 1.87 p2z|  do.22| 1058 1.47]  1ov.s3|  Zied 243
14:41.26] 83832 107 1596/ 35 732 1696 1357, 16.21 1,96 0.47 248 1148 1202 2224| 21842 244
14:41:45 B3R5 108 1332 308 1078 1781 053] 16.26 1.52 0.11 2,44 5.84 “58 4806 21861 2.45
14:42:02]  838.82 107 1458 38g| 740 753 24 1221 183 03 6.49 6.8 11| 5221 21888 245
144291 83n.07| 104 1600 I80| 74D] 753) 24 12.54 1.84 0.15 618 B.45 0.658] ©B508 29137 245
14:42:20]  B39.32 105 1601 383 740 763 20 12.6 1.82 .14 611 642 0.6, 10479 21937 2.46
14:42:29| 83957 108] 1573 a7 741 753 24| 1248 1.81 0.12 6.23 653  0.57| 102.85| 21961| 246
14:42:39| 839.82) 107 1567 380 740] 753 28| 1247|183 015 624]  6.51 065  B5.03] 21986 2.45
14:4243]  BA00O7| 08| 1544 391 740 753 24 11.84 182, 014 B.86] 828 223 @820 22012 2,45
144258  B40.32 108 1584 383 73a| 753 28] 10,81 1,81 .12 7.50 8.23 053] 6306 220,38 247
14:43:11|  840.58 07| 1610 350 741 753 24 1097 182  012] 784 821 0.55] 78.82] 22063 247
| 144321 B40B3[ 08| 1621 333 741 757 28, 10.78 1.81 042 7.83]  826| 067 8369 230.85 247
144331  B41.08) 107 15565] 388 739] 753 28 10.93 1,81 Ry 7.78| B.09 0.62 5214 221.12 2.48
14:43:38] 84133 07| 1614 380 738 748 20| 1113 1.62 014 757 7.85] 0.9 12089 22138 248
14:49.06) 84177 107 1264 389 740, 753 24| 1857 1.88 D23} 253 278 184 5807 22181 248
14:4917| 84202 108]  1372] 384 740, 753 28] 1448 1.94 037 473 778  546] 7813 27208 2.48




DOE high power mortor test Amaco Catoosa Test Site

: : £
i |
Well No. 23 Dale: 2/32/96 | | ) = | |
Starting Depth = 623,92 Bit Type = | Walker McDoanald MPG&H B 1 5
Ending Depth= | 103118 BitSize= | 475 [ ' -
Total Depth Drilled | 407 27 | Bit Nozzles = 5,8,12,12 : =
Hours On Bit = 408 Mud Type= |Water Based I =
Average ROP = 50.58) Mud Waight (hs/galj=|  2.00] | .
Drilistring |ft) = 660.49 |Pipe ()= | 251.81| i Collar (ft) | 40860, | -
BIT ' | HOOK .
TIME | DEPTH | FLOW | PRES | SPEED | TOROUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feat | Hours
HHMM:SS FEET | GFM PSI RPM_ | filbs | filbs fi-lbs KIPS G's G's KIPS KIPS | KIPS | FT/HR | OnBil | OnBit
14:49:25|  842.27|  108| 1569 352 739 753 23 0.1 1.03 0.36 853 8.65 225 05.17| 22281 2.49
14:45:34 84252 07| 1604|389 738 753 24 988 18] 027 9.35 9.86 0.88 10148 22256 249
14:49:40] 84277 105 1862 384 738 748 20 4.23 1,54 037] 1001|1038 0.95 15256 222.83 25
14:49:48] 843.02| 08| 1704 386 738 748 20 887 182 03] 1037 1065 053] 11210] 22308 25
14:48:56] 843,27 106| 1712|388 739 753 28 8.88 18 032 10.36] 1065 057 12313 22334 25
14:50:04|  B4352]  108| 1675 386 740 753 24 B.68 181 031] 1055  10.87 068 107.56 223,57 25
14:50:13] 84377 107 1635 388 T40] 753 24 B.64 1.91 031 0.5 106z 0.58] o765 22383 2.51
14:50:22] 844,02 105 1646 382 740 753 24 BEB 1.95 036 1056  10.54 0.98| 10553 224.06) 251
o 14:50:32|  B48.27 107 1645 80| 740|753 54 B.69 1.83 035/ 1055  10.67] 078  a073| 22432 2.51
. 14:50:39]  844.52 105] 1654  3e4| 741 753 24 8.96 1.93 034 1027|1063 0.91| 132.83| 22458 251
14:50:47| 84477 107] 1828, RE]] 738 753 24 8.35 1.02 033 1088 1139 1.2] 10215 224.82 251
14:50:55|  845.02 104 1783! 378 738 753 24 Bo8] 156 04|  1146] 11.37| 05| 12752 22508 262
145112 B4B27 106)  2070)  384) 819 1571 B47| 12,03 218 0.91] 7.48]  1258]  9.57| 5258 22531 2.52
 1ami27|  B4552 107 1664 380 740 753 41| 134z 2 0.44 5.76 62| 117| 5853 22553 253
14:51:38)  BaETT 105 1748 38 740 753 — 24| 1344 2.0 0.48 574 BA| 077 8148 2ssE 253
14:51:46]  B4C.02 104] 1713 378 740! 757| 28] 1357 193] 036 560 594 062 109.89] 226.07 2.53
14:51:56| 84627 108 1717 363 739 753 28] 1351 202 0.5] 686 504  D83| 9575 22634 253
14:52:08]  B4B.52 105 1735 3|3 T 753 24 138l 1,55 [X] 568 5.84] 0,57 106.70| 226,58 258
145214 B4B.7T 106 1671 386 740 753 28] 13.489] 14| 0,32, 568 5.4 6.5 9355 226.82 2,54
 1abz2al 8402 107| 1856 388 738 753 24  1348] 193] 038 57D 601 065 6002 22707 254
1415535 84728 108 1541 392 740 753 24 1347 18 0.27 570 546 0.85]  100.12] 227.33 254
14:52:43]  B47.53| 108 1548 304 741 753 24 1341 189 0.28 578 7.09 17| 8083 22757 255
14:52:50) @47.78] 108  1si8|  3@2 740 753 24 1083 192 031 B35 001 31| Meay]  3aiEe 255
145258 B4B.03 106 1656 | 367|740 753 38 9.39 1.84 0,31 o.80 1008 05| 119,56| a@z8.07 255
14:53:11) 848,28 07| 1738] B8] 741 753 24 88 1.83] D04 029 1075 1.03]  6541| 22833 235
14:52:20] 848,53 106] 128 384 740 753 28] 918 1.65 0.38]  10.04)  10.57 077 103.83| 22853 05
= 145332 84878 106] 1787 385 740 753 24 6.0 1.6 04| 1095 1056  084] 7795 228.84] 256
14:53:44|  B45.03, 107, 1700 390, 740, 753 28| 88 1.95 041 028 065 0.72|  73i2] 807 25
- 14:54:00  849.28 105 1747, 383)  740] 753 24| BB3| 188  042] 1030 1045 08B 5821 22033 257
~aBA1|  B4953| 108 1728 386! 740 753 28] @0z 2 04%| 1047] 1051] 077 77.72| 22858  3.57
14i5421| @4978| 106, 737|386 741 753 24, 911 196| 044] 1008 1036  0.72| 04.38] 220.84 287
14:54:30| B50.03 105]  1843] 38§  7s9| 753 24 .26 204] 053 594 10,34 D.72] 100.Ba| 2Z3008] 258
14:54:36|  850.28 104] 1817 380 740 753 24 944) 206 082  ©o7A]  10.34)  1.05 13618 23034 258
145447  A50,83 108 {628 306 740 751 38 ERE] 1,56 038 1006 1041 0.88] 8582 230581 258




DOE high pnwer mortor test Amaco Catoosa Test Site

n - |

Well No. 23 Dale: 2/22196  — , B -

Starting Dapth = 623.92 Bil Type = |Walker McCoanald MPEEH |

Ending Depth = 1031.19 Bit Siza = 4.75 [ ?
Total Depth Drilled | 40727 = _|Bil Nozzles = 8.9,12; 12 = )

Haurs On Bil = [ 4.08 Mud Type = __|Water Based . -

Average ROP = 949,58 Mud Waight {Ibs/gal) = 9.00 | . - ==
Drillstring (1) = | g0as] |  IPipe(fij= [ 25780 Collar (/) | 408.60] ==
|

BIT | HOOK

TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours

— HHMMSS | FEET | GPM Psl RFM ft-lbs ft-ls T-liss KIPS G's Gs KIFS KIPS KIPS | FUHR | OnBit | OnBit
14.54:56]  850.78 107 1774 389 740 753, 24 9.18] 1.94 036 10.01]  1041]  074[ 8487 23083 258
14:55:.08.  851.03 06| 1718 386 740 757 28 899 186 041 1020 1063 1.05| 7560 231.08  2.59
14:55:23] B51.2B) 07|  1716| 388|740 753, 24 .94 1.89 D44, 1024, 1065 1.03| 6126 231,34] 259
[l 14:55:34] 85154 107|  i710 380 741] 753 24 9.04 208 055 1014 1063  081| 8407, 23161 259
14:55:43]  851.78] 107 1719 388 740 753 24 913 193] 0,38 1005 1048 061 o147 24185 7
— 145552 #52.04] 105] 1911 3g4 739 753 28 8.35 204/ 058 879 10.27) 172 111,30 232.08 26
14:56:01]  B52.29] 106 1815 386 739 753 28] 1041 187 044 B77] 818 079 964 23233] 26
14.56:09 852,54 105 1779 383 740, 753) 24l 1066 183 0.4 852 883 067 11239 23258 24|
: 105]  18aa] 32| 740 753] 24 10,66 188 044 £.51 8.8 093] 126.17| 23283 261
i 07 1884 380 740 753 24 10.88] 185  gar 230 6.75] 0.88]  133.74| 233|261
107 | 1738 384 7a0; 753 2'4' . 13 1.98 (.46 8,04 583 148) 170.08 233,34 2.61
106]  1802] 388|740 753 24 10.5 1.94 0.38 B58] B85\ 077 12108 233.53) 261
105 1853 54 740, 763 24.  iD58)  jea] 048 858 9p2 091 1{o7.65 23384 2.61
103] 1586 ~ava| 741 753) 24 1047 2.01 0.5 871 914 0.77| 10682 23408 282
: 1. 104] 2005 478, 740 757| 28]  hay 2101 8.71 5.05 0.78] 98.08] 234.34) 2.62
45711 BS454, i03]  1684] a7y 739 753 28] 1047 T B.71 B.05 068| ©607| 23458 262
— 14:57:18]  B54.79] 105 2010 381 740 753 24 1047 21 8.71 5.07 D72 10425 23485 262
= 14:57:27| B55.04] 103 1882 376 740 757| 28] 1068 2.07 852 B398 0.581] 11528] 235.08 2.63
14i57:35|  B55.29 107, 1736, 3a8 740 753 24 10.56 1,57 81 ] D74 11264 23534 263
14:57°42|  BS5.54 106 1734 387 740 753| 24 1073 1.861 B44| BB 074 12669 23559 263
14:57:56|  B55.79 107 1728 340 74| 753 24|  fo2il 198 8.96 943 124]  65.04] 23585 263
14:58:12]  856.05 107 1748 388 739 753 24| 1013 1.99| 805 838 077 G621 2361 264
14:56:28| 8563|108 1708 393 739 757 3z 102 202 898) 929 0.77| 5883 23634 2.64
14:58:30| 856.55 107 1733 390 738 753 28] 103 2 88T 937 067, 8182 23659 265
14;56:48] B35GB 107 1784] 388 740 753 24)  10.44] 205 874 8.1 072 9475 23885 285
14,58:56| B57.05 105 1817 381 7ag 753 249 10.57| 1.97 B.60 B8] 087 10823 237.08 265
14:59.04| B&7.3 106 1785 24|  73s;, 753 24| 1058  1.99 B58 805 069 12067 23738 2.65
145812 85755 107 1765 288 7ag 753 24 1057, 201 8,50 £.98 0.78] 10435 2376 2.66
14:59.18|  B57.8 108 1785 aE3 739 753 24| 1083 2.0 B.55 BS5 079 13008 237.85 286
14:50:27| 858,05 108  1788] 3@ 738 753 24 1071 2.04] B4y 6.1 089 12525 28811 266
14:58:34| @683 108 1754 3m 739 753 28] 1067 188 ~ As0|  8.88 0.74| {1850/ 23834  2.65
14:55:41] BEBES 107 1771 185 740 753| 24 1051 2.01] B57 893  O.77| 12338 2386 266
~ 14:59:48] 8588 10 1800 385 740 753 24) _10.73] 7 Y B8 0.84| 12507] 23885 267
14:59:55|  855.05 103 1846 ar7 739 753 24l 1088 207 848 8.8 078 13262 239.08 267




DOE high power mortor test Amaco Catoosa Test Site

" i1 T T
|
| - !
Wil No. 23 |Date: 2/22/95 | '
Slarting Depth = | 623.83] Bit Typa = |Waiker MchanaId MP&'E'H g = -—
Ending Depih = | 103118/ Bit Siza = | 4.75 A I - =
Total Depth Drilled | 407,27 - Bil Nozzles = 9,8,12, 12 — 1
Hours On Bit= | 4.09] Mud Typa = Water Based = )
Average ROP = 00,58 ~ |MudWeight (lbsigalj = a.00 _ =
Drillstring {ft) = (60,48 Pipe (h= | 251, B, Collar (ft) | 40860 il N
: ' | ] : .
BIT - HOOK = -
TIME | DEPTH | FLOW | FRES | SPEED |TORQUE, PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Haurs
HH:MM:SS | FEET | GPM Pal RFM firlbs | fidbs | fbs | KIPS | G's G's KIPS | KIPS | KIPS | FI/HR | OnBil | OnBit
15:00:03] _ 104, 1874 380 738 753 24| 106z 302 048 855  6.86 0.72] 12035 23538 287
15:00:11 105 1794 3at 738 753 28| 1065 1.98 0.52 B.52 88 0.B1 11787 2368 257
15:00:18 107 1790 380 7ad) 753 78] 1063 2.01 047 8.55 BA 081 {2504 23985 267
106] 1810 387 733 753 24 1067 108 048 850 BA  0.84] 117.28] 240.11 268
106) 1786 386 739 753 28 1063 1.98 0.44 B.54 B93] 084 126.66| 240.35 268
106] 1783|385 740 753 32, 0.4 1.99 D44 B854 B.88] 069 11484 2406 268
07| 1768 381 739 757 28 1051 1.8 044 B.55 B.86 072| 11587 240.85 2.68
106 1778, 386 739 753 23 106 188 042 B8.57 8.9 088] 12361, 24111 2,68
107 1789 s 737 748 24 1061 188 044 856 8.9 0.69) 11177 241.37 2569
| 05| 17ed 383 7aa| 758 28) 101, 188 045 a6 8.88 D77 12580 2416 269
15:01:18)  B81.81 106 1813 367 740 757 28 10.66 g 0.5 851  Bas 0.74]  11B09| 24184 2 5o
= 15:01:26|  B82.06 07|  1883] 388 740 753 24 1073 2.08 0.63 6.44 B.ET 074| 12041 2421 259
15:01:33) 86231  1pa| 1824 376|740 753 28 1061 204 0356 8.56 B.98 0.89) 127.58| 242.37 2,60
15:01:40] 86256 105) 1885 382 738 753 28 10.68 2 05 849 (X 086 116.68] 24261 27
150147 BE2E1 106 1840 386 | 738 753) 24| 1073 1ma 053 843 B9 079 138,50 24288 27
15:01:54] BE3.06 104 1507, 380 7aB] -vE3[ 28] 077|207 0.66 B.40] B.81 0.89] 13267 2431 27
15:02:01) 86331 105 1899 382 138 753 24 1078 2.08 061]  B40] §a3 0.58 12868 24337 27
15:02:07]  853.56 106  1B&A 381 738, 753 28 10.78] 202 D59 B39,  5.83 0.01] 14407 24383 3]
15:02;14] 86381 107 1837 EEE] Jagf  7E3| 24]  10.75] 1.88] D02 842 B.70 0.78]  127.61] 243.88]  2.71|
~ 1502:21]  854.06] 104 1821] EIE) T4 783]_ 24 10.71] 201 0.5 845 B.79 0.72  136.72]  244.1 271
150228 864.31 105 1837 381 739 754 24 1075 203 053 @4l 88B| 089 130,13 24436 27
15:02:35|  864.55 107 1802 350 L] 753 24] 07 198] 04| 8a7 BB3]  0B9] 12257| 24461 2™
15:02:48) 86481 104 2105 380 B27 1384] B33  12090] 2068 2 061 G618  10.09 84| E514] 7aamm 372
— 15:03:00| 865.08, 107| 1556 390 738 753 28 1427 154 034 4.87 5.94 381) 7667 24512 272
15:03:08] 865311 107 1685 kLT 739 753 28 1249 201 056 6.66 704 072 108.87 245.37 272
15:03:17| 865,56 107 1701 388 738 753 28 1451 1,84 037 664 5.04 067 108.86| 24564 z72
~ 15:03:26| @e5.82 107|175 agy| 735|753 28| 1252 196, 042 564 5.99 0.72] 10468 24589 273
: 15:03:33| 866.07 14| 1858 414 738 753 24 1254|201 oAt 6.62 7.04 0.81) 121.37] 245.12 2.73
16:03:43| B66,32 114 1907 413 737 753 R 12.35 2 aﬁ 0.5 6.81 7.28 115| &7.58] 245.36 273
150357 BBA.ST 114 1840 415 737 748 24| 1218 187] 045 6.96 7.7 1.05]  BB.16  246.63 273
~ 15:04:08]  866.82 116| 1854, 418 737 748 24| 1277 205 .56 5.89 73 103] 7560 24887 274
~ 15:04:20] B6r.07|  114| 1872, 414 7AB] 788 28| 1228 221| 0&4| BB7| 7.8 108] 7838 247.12] 274
150428 86732 114|  188s 416 736, 748 24| 1238 203 0.58 BT 73| 12| ©ore4 zaraE 274
15:04:41]  BBT.57 116 1845 420 7a7] 748 24 1228 205 0,56 E.B7 7.32 A4 7581  47.84 275




DOE hlgh power mortor test Amaco Catoosa Test Slte

| | '
Well No, 23 Dale: 2/22/95 | ' 5
Starting Depth = 623.92 | |Bit Type = Walker McDoanatd MPEEH - —
Ending Depth = 1031.18 [ Eit Size = 475 [ B
Total Depth Drilled | 407.27) | ~  |BitNozzles= 5,8, 12, 12 i | )
Heurs On Bit = 4.0% Mud Type = _|Water Based = [
Average ROP = 99.58 [Mud Weight (lhsigal) = | .00 J -
Drillskring (1) = 660.48 iF‘Ipa =1 =518 | Collar (it) | 408,60 i
ET | | HOOK | ! ! T
TIME DEPTH | FLOW | PRES | SPEED TORQUE K PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA = ROP Feet | Hours
HHMM:ES FEET | GPM | PsI RPM fiibs | filbs fit-lns KIPS Gs G's | KPS | KiPS | KIFS | FT/HR | OnBit | OnBit
15:04:48|  667.82 113] 1942 212 797 763 28] 1271 188 05 645  6.85  0.89) 13582 247.88 2.75
15:04:66|  BB8.0T 1130 1808 0 Tar 748) 24 1286, 1.7 043 649 6.92) 081 12656 248,11 275
15:05:02] BG832 114 1860 413 737 748/ x| AzTT 1.95]  0.43] 5.9 B.82| 1.1 130,39 24837 2,75
~ 15:0508] 86857 115 1830 EIGH 738 753 28] 1276  163] 043 640|677, 103 15011 24862 2.75
15:05:16| B66.62| 118/ 1769 4221 7ar| 753 28] 196 18g| 0,35 655 687, 089 11689, 24887 276
_15:0523] 86907 115]  1786) a7 Tar| 753 28 1S 18] 0F]  660]  e.04] 0.74| 118.32] 24811 2.76
i 15:05:31  869.32 4] a7e7) 416 797 753 28] 1256 19 031 E60 692 072 11667 24938 276
150539 869.57] 116 1781 421 737 7E3 28]  12.58] 1.98 0.59 657 683 0.74| 112.51| 24064 276
150548 85982 115]  1781] a1g 738] 753 24) 13256 182 0.3 658 6594 0.74| 12148 24988 278
15:05:54]  B70.07 116]  ired] 4B a7 748 24 1257 164 .31 8,58 CEH 0.72]  1417| 25043] 277
1506:02] 87033 116 1783 418 737 753] 28 1256 1.9 032 638 B8.97 0.81] 116.47| 25037 277
2 15:06:10, B70.58 115 1781 418 738 753 26 1255 1.8 022  &E0 B.5d4 087| 11538 25062 277
1506:18] 87083 1@ 1796 420 738 753 28] 1256 1083 041 6.58 B.54 059 11041 2509 277
15:06:25  571.08 15 1802 971 737 748 24 1286 182 0.31 558  6.54 074 12227] 25113| 278
15.06:33 17 1805 42a] 736 748 24| 1287 1.56 0.371 559 6.94, 084 117.24] 251.38 2.78
A50B:41, 87158 115 1805 416, 737 753 28 1258 184 0. 680 684 0.72] 11451 25162| 278
15:06:48  871.83 171807 424 737 748 24| 1255 1.81] 6.80 6.92 067 116.12| 25188 278
1506:57) @&7208  115] 1811 418 737 753 28| 12585 182 8.59 697 068 110.21| 25213  2.78)
15.07:04)  872.33 118, 1810 422|737 7s3| 28| 1258 1.95] 662 6.97 068 12260 25238 2,74
N 15:07:12]  &72.58 116 1809 4200 788 753 28| 1255 195 6.60 £.94 D.74] 11286 252m3| 279
15:07:20) 872,83 116, 1810 420 738 748 20] 1255 1.92 660 B6.94|  D.62] 116168 25288 279
150727 87308  109] 1743 356 736 753 45, 1258 197 6,58 6.88]  1.27| 120,15 253.14| 278
15112:52, 673,35 115, 1647 418 741|757 28 1458 191 450 488/ 235 10084 2534 270
151301 8136 116, 1759 428 GE5 1570 B51] 1448 183 480 481 065 5560 25365 279
118 1780 27 T4 757 24 14.5 1.94 458  4.86 067 11542 25381 28
116 1810 420 743 757, 28] 1364 193 545 6.37] 195 10868] 254,18 2.8
874, 115] 1848|417 743 757 28| 1283 185 526, 643 057 1448BB| 2544 28
- ; 15 1852 417 743 757 24 1230 1.58] 688  7.73] 18] 13457 25465 28
16:13:36| B74.85 192] 1904 405 743 757 28| 1087 1.94 824 R T T T T T I T
= 1513 41| 875 113, 1961| 410 743 757 24 10.7] 1.56] .44 BA0] A6z 045 17100 25518 Z.81|
15:1347| 875,35 113l 1960 408 743 757 24 1041 203 D42 833 867 0.57| 15434 25538 2.81
1513:53] 8756 113 1935 411 742 757 28] 107] 187 04| 840 862 043| 17237 25585 281
151358, B75.85 113] a4 a2 744 757 24|  1062]  1.89] 04 849|881 0.57|  158.87| 2565.82 2.8
151404 BrEd 113 1965 4049 744 757 24|  10.00) 1.6 0:4] a1 ‘857 1.08] 16055 25618 281




DOE high power mortor test Amaco Catoosa Test Site

| |
Well No. 23 Dale; 2122/66 ' = I==c | ! |
Starting Cepth = 623.92| _|Bit Type = |Walker McDoanald MPSEH ) | |
Ending Depth = | 1031.18]  |BitSke= | 475 ! )
Tolal Depih Drilled 407.27 Bit Mozzles = 8.8 12,12 | T
Hours On Bit = 4.08 (-, Mud Type = _ |Waler Based —— |
Average ROP = 99,58 Mud Waight {ibsial) = 8.00 [ [ =
Drllstring (1t = 660.45 = Pipe (= | 25181 Collar {fty | 408.60 »
BIT HODK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Foel | Hours
HH:MM:SS FEET | GPM P5l RPM fbs | fidbs | fibs | KIPS Gs_ | Gs KIPS | wiPS | KIPS | FT/HR | OnBit | OnBit
15:14.08) E76.95 REIEEE 411 744 757 24] o7A| 188 D45 0.3z 553 043 1y508| 256,42 761
= 1514114 B76B 111 2om 403 744|757 24 979 18 037 832 96 057 16182 256.66 z82
15:14:20)  876.65 113 2012 411 744 757 24| 984 187, 042 9.27 9.5( 057 17354 25641 282
151425 BTTA[ 115 1868 417 743 757 28 988 184  0.37] 825 965| 081 16717 257.18 282
15:14:31| 877.36] 115  1917[ 416 741 753 24, 96 188 044 9.51] 084 067| 14082 2574 2.82]
15:14:38] B77.G1 114 2003 412 742 757 24 "BEs 202 05 8,55 9.88 D.6T| 146.07] 257, 65 2.82
151444 87788 114 2054 413 742 753 24| @es 188 041 944 979 068 150.40| 257.9 282
i T 15:14:149)  B78.11 115 188t 418 742 7aq 24 o84 194 038 9728 955 053] 172.64| 258,18 2,89
51458 BrA3e 13| @o22 412 741 757 28 g78] 207 055 032 §72]  074] 16288 2584  2.83
15:15:00)  87AE1| 115 1970 417 741 753 24 550 1.54 0.39 541 867/ 055 15208 2867|283
15:15:07, 87886 114|578 415 973 2041 1313] 672|195 0.4z 939 BB2] 053 13208 25804| 283
151512 87911 115 1584 418 944 1425 693] 972|188 D43 4,38 874  067| 20267 25916 2.3
151547, 115 1947 418 743 757 24 8.7 T 941 6,79 0.68| 150.33 25242 2.83
| 151523 87962 115 1568 417 742 757 28 974 187] DAz 937 B85 0.57| 16218 25065 283
15:15:28) 87957 116 1961 422 74z 757] 2 an 1.98 0.49 938 969|062 16105 256,92 2.84
L 15.15:34  B80.12 1158|2037 417 Al 753 24]  8.71 2.03 0.57 439 472 0.87 16181 260,19  2.84
15:15:40) 880.37| 114 2041 48] 738 753 24 975 203 054 93s| @72 069 158.38| 248042 284
15:15:45 880,62 111 2131 406 ga 1170 442 87 074 938  10.05 115 17418 28086 2.84
15:15:50) ea0.e7| 111 2235 404 738 753 28 a.78 og7 5.28 5.51 195 167.65 26093 2 84|
15:16:02]  861.12 14| 2447 414 29| 1628 899  13.48 13| 886  f106] 902 77.28] 261.16 2.85
15:16:11]  B81.37 119] _ 1758] 43 740 753 28] 1551 0.28 3.53 4.55 203] 9944 2141 2
= 15:16:18) 88162 116] 1834 421 740 753| 24 1478 038 427 452 0.62] 11585 26168 2,85
15:16:25] 88187 114| 1875 413 737 748 24 14.54 045]  4.50 522 13 13280 26182 2.5
15:16:31] 88212 13| 1809 41 740 753 24| 1418 0.54] 486 519] 065 15747 282.97| 285
15:16:38)  B82.37 112] 1821 408 738 753| 28| 1353 054 551 584 098 14187 26242 286
15:16:43] _ 882.62 114 1818 414 738 753 28| 1344 042] 580 601 081 16083 26267 286
15:15:49]  B8B2.67] 114 1902 414 738|748 24| 1343 i 561 591 0.65| 146.23] 262,91 2,86
16:16:56| 88312 114 1837 413 737 43 48] 1343 0.48 562] 588 053] 14403 26317, 386
15:17:02] 88337 115 1969 417 1311]  2316] 1616 13.5 042 558 586 065 13553 26342 286
15:17:07| 88362 113 1999 410 832 1180 452 135 0.5 5.54 581 079 18244 26367 286
154742 BeaET| 113) 1998 408 __?39. 53 24 13.54 0.54 3.51 579 0.55 18578 263.91 2.88
15:17:18| 884,12 115 1967 417 738 753 28] 13.48 0,58 555 501 072] 15347 28417 287
15.17:24| 884,38 113 1973 411 738 753 28] 1323 054 581 7.04]  1.84] 15772 26443, 287
157:28]  BA4E3| 113 2105 410 737 753 28] 1238 07 6.7 716 084 17265 2647 287




DOE high power mortor test Amaco Catoosa Test Site

Wall N, 23 Date; 22285 ===l
Starting Depth= | B623.92 |Ei|: Typa = Walkﬂ;__hlcl]oanald MPGEH
Ending Deplh= | 1031.19 Hit Size = | 4.75 s 1
Tolai Depth Drilled | 40727 Bit Nozzles = 5,812,192 = =
Hours On Bit = 4.09 Mud Typs = _|Waler Based -
Average ROP = GO 5 [Wud Weight (lbsigal} = 5,00 = ===
Drillstring (it} = E80.49 |Pipe (itj= | 25181 [Callar {it) | 40860, Aij[m | L
| | | | waww =
BIT , HOGK '
TIME DEPTH | FLOW | PRES | SPEED | TOROQUE| PEAK = DELT | LDAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MM:SS FEET | GPM PSI RPM_ | fidbs | filbs JIRE KPS G's Gs | KIPS | WKiPS | KIPS | FT/HR | OnBit | Onéit
~ 15:17:35 BB4.EE 3] 2104 a12 736 748  24]  1246] 214 071 6,58 6.84] 077 161.74| 26492 2.57
151740 885.13 12| 2116 408 839 1178 454 1235 203, 068 668  7.37 124 174.82] 265.19 287
15:17:45| 885,38 14| 2083 413 738, 763l 28] 1211 211]  068] 683  7.54. 1.1]  167.08] 28544 287
3= 15:17:51]  BB5.63 114 2172, 413 738 148 24| 1172 212! 0. 7.32 7.68 0.78]  174.81| 26658 2,88
15:17:56]  8@5.88 12| 2178 406 738, 148 200 11,71 22] 087 733 7.73 077 17675 26583 2.88
_is1m01] 88813 112 2191 ADE] 738! 748] 200 1175 225 08l 735 7.95 1.22]  16B.05,  266.18 288
~ 1s18:06 #8638  112|  2163| 408 7aT 753 28] 11,75 231 084 7.30 7.85 T1] 18475 26844 2.88]
151817 885,63 112 2161 407 | 747 748 20, 1175 223 opBa 7.3 T.BE 098] 171.72] 28667 2.88
= 15:16:17, 86B.66  114|  2165| 415 737 748 20| 1145 205 0F6| 725 788 084| 16475 26683 7.8
N 15:18:33|  8B7.13 14| 210 ats) 7ar. 7am 24 1178 207 074 728 7.73 0.8 17758 F57.78| 2.8
~ 1mie@y 8873 12| 2183 Cdbe] 738 748  24] 11,78 2.11 0.8 728 7.6 0.B1] 16013 26744 288
15:18:32]  BB7.64 13| 2158 410 737 753| 2R, 1178|295 081 1271 703 086 180.40] 26747 2.89
— 151840] 887.9 114 2108 415 1500, 2523 18197 1172 396 078 737 783 1.05] 12438 267.97 2,88
151845 BBE.14 14| 282|413 1817] 2357 1888, 11.8| 218, 079 7.28 7.68 0.86| 175.02] 26821 285
151848 B8E,39 3] _ati7 410, 818 1235 s020 1177 218) o0gd 728 778 081 24846 268.46 2,69
151854 888.54] 15| 2157 418 738, 753 28 11.78 213, 072 128 761 084 162,02 26s7 2,89
 15:1B:50]  BeA.80 115 2154 416 736 748 24 1178 211 0.71 7.28 768 078 18101 266.93 2.89
1515:04,  BBS.14 i3] #i5 210 737 4B 200 175 201 0.53 7.30 7.58 06 17001 26919 Z5
— 1Eam0]  eesas| 114 2154 415 77| ] I S 213 07 7.32 768 0.,79]  16B.30)  ZE9.44] 28
15:15:15]  880.64]  113]  2161| 410 rg_?. _74B| 24 1174 208, 085  7.31 7.3 0.79] 17854 26872 2.8
3 ~A5iTR0|  eess] 113 2170 411 76| 748 2 17 204 0.57 7.28 7.54 069 15320 26098 29
1516125 88015 112|210 408 78] 753 @ Ty 205, 059  7.260 7.8 0.77| 18239 270.18 24
___151@30] 8904 114 2166 416 738 753 28 1107 206  DB3| 727 7.6 0.77| 17210 2044|289
Lo . o0 R AL S L 44 738 748 24 1178 21| 0a&1| 727 768 078 17337  ero7 28
o 15:18:41, 8809 113 2150 411 738 753 280 1174 203 044 730 764 085 17902 Z7oma| 2o
B 15:18:46 881,15 112|248 408 736 748 24 1107 202 057 7.28 771 0.88| 18623 2712 251
15:18:51] 8914 115 2139 415 T38| 783 28 1174 2 048] 730 7.71 0.84] 17591 27146/ 291
151956, 801,65 14| 2{35] 414, 738 753 oAl TS 204 055 730 7.6 091 17642 2717 291
15200020 8919 13| 2123 411 737 748 41 117e 2.03 0.58| 721 7e4] 081 16148 27188 251
il 1520:08]  8s2.15 15| 2123 47| 1703] 2616 188a|  11.8 2.08 056 7200 784  074| 14502 27222 291
 is20:12]  BE24| 13|  2118] 411 920 1384 52| 1175| 207| 067 730 764] 072 21650] 27245 2,81
15:20:17]  BB2ES 114 2105 415 738 753 24| 1173 2.2 oEsl 7. 7231 68| 7o gz 2.92
~ 15:20:23] 8823 14| 2110] 414 738 753 28] 1174] 208] 089 731 783 098] 17088 27294 292
15:20:28_ 8063.15 114] 2114 414 738 753 2 IR E A 2.1 D7 7.3 7.71 078| 16055 27321 282




DOE high power mortor test Amaco Catoosa Test Site

|
WellNo.23  |Date: 2;22:96 N . = ! L
Slarting Depth = 623.52] Bit Type = |Walker McDoanald MPSSH D 7 I il :
Ending Depth= | 103119 Bil Size = 475 _ | | ) )
Tatal Dapth Drilled A07.27 B Bil Mozzles = 18, 5.12, 12 5
Hours Cn Bit = 4.08 | Mud Typa = _Waler Based Ol = =
Average ROP = | 99,58/ [ Mud Weight (Ibsigal) = 2.00 L = o
Drilstring ()= | B660.49) ! Pipe(fty= [ 261.81 Collar (ft) | 408.60 === )
| .
BIT HOOK | T
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | woB | PEAK | DELTA | Rop Feet | Hours
HHMM:SS | FEET GFM | PSi RPM fi-lbs {l-lbs fi-lbs KIPS G's G KIFS GE KIPFS | FWHR | OnBR OnBit |
15.20.33,  B93.41 113 2108 410| 737|748 23 11.69] 21 071 .34 7.71 072 17642 27347 X
15:20:38] 893,66 113 2110 413 a8 748 24 1188 205 066 7.36 7.78 (.86 15288, 2737 242
~ 15:2044] 89381 113, 2148 411] 737 748 2:] 1179 212 078 725 771 103 181,30] 2rage 202
15:20:40] 894,15, 115} 2161 41B| 736 748 24 11.81) 212 o8 724 766 1.05|  178.32 274.2 282
1520:55, 89441 113 2138 12| 7i5 748 24 1173] 204 085 7.31 7.73 D8B| 18107| 27447 293
15:21:02) 85466 113] 2084 400 738 748 2] 1134 2,03 0.62| 7 8.21 127 13188 3747 28
i 1521110/ 884.91 116/ 2018 420 7a7 753 28] 1126 1.97 035 778 B.16 0.83]  11521] 27498  2.93]
1E:21:16] 8Os, 1E|_ 115 2083 417 736 748] 24 11.42 1.97 D45 781 767 0811 142.53] 27521 263
15:21:23] 89541 116/ 2052 420 738 748 24 11.34 2,01 052]  769]  809] 084 13033 27548 293
152133 88566 194 2052 415]  1258] 2215]  1515)  {1.5 2 083 772 B8] 1.2 6154 27574 2.54
15,21:36)  BO5 91 4] 2937] 415 10711 1591 851 11.75, 206! 0.56 730 77 0.88] 264.22] P750E 209
15:21:43] 89617 113 2141] 411 1698, 2857 1849 1177 198 0.59 730|783l 113 12700, 27622 204
15:21:47| BI642 113 ziz@] 4N B4 1372 60| 11.76 204 0Bl 727 7.7 0.98 25121 27647 284
15:21:52|  BSG.6T 112 2118 407, 737 748 2| 172 207|086 7.32 7.8 0.91] 16548 27673 2.64
152158 Bo6g2|  1ia 2119 413 736 754 28 1167 188 0.44 | 7.36 778 DG83 15288 o27608| 204
152204 88717 115 2118] 417/ 736 748 24| 1168 2 048 7.35 7.85 0.88| 1vome| 27722 2,85
1522:08| B9742|  114] 2129 415 736 748 24 1174 Z.01 .54 7.31 7.78 103 15501 27748 2.5
152395 EOFEF] 114 2127 414 736 748 4] 1168 197 045 738 7.78 0.86] 170.05] 277.71| 295
15:22:20  867.92 114 2133 415 T36]  748] 24 1159 203 0.48 7.35 7.8 098] 16744 277.98 285
16:22:26|  BOB.AT 113|240 410 735 748 24| 1174 203 053 7.30 771 0.89) 163.64| 27822  7.05
15,22.30| 898.42|  114| 2178 415 738 753 28] fo.74] 245 09| 8307 818  243] 19075 27848 285
16:22:45|  BIBET 114 2157 415 851| 1579 B55| 1482 2.15] 0.7 4.10 107] 1148] 62437 278.72] 286
 152251| 89882  118| 182G 427 738 753 28| 1343 2 059 560 634 266 144.04 27888 265
15:22:57| 89947 116 2065 422 1383] 2385 1673] 13.05]  2.04 0.61 6.02 BA48| 098 157.71] 27925 298
15:23:02| 89942 17| 2070 424 745, &8 109] 1303 P0A[  0s1]  BOO|  6.51 101 16606 27947  2.08]
15:23.07| 89967, 117 2078 424 811] 1056 612 13.02 1.87 0.54 5.03 6.46 D.9B| 177.24| 279.74,  28a
15:23:13| 898,82 115 3081 416 738 753 28 13.01 2.02 0.55 6.02 8,51 1.03] 160.18] 279.98 2,98
15:23.18] _ 500.18 115/ 2040 418 738 753 280 1309 1,86 044 6071 6.44 098] 171.30] 28033 287
: | 1 a7, 738 753 28 13 1.98 0,45 6.03 645 093] 16521| 28048 297
I 116/ 1986 416 7aa 748| 200 1253 z 0.52 .41 B.B1 1.03| 15285 28073 2.7
= 15: 2336, 90093 117] 1836 426 738 753 28 1188 193 033 7.08 8 208 134.31] 28058] 247
15:23:44, 901,18 115 1843 418 737 753 28] 11.02 202 045 802]  B4R| 215 122687 28124) 507
152348 90143 115 1801 417 737 748 24 851 1.05 0.42 854 10.58 165] 16148 281,48 247
15:23:55 _ 901.68 115] 1988 416 737 753 28 B.84 2.01 052 1021 1053 067 154.85 281.73 2.68




DOE high power mortor test Amaco Catoosa Test Site
|
Well Mo, 23 Date: 2/22/55 i B ) | a
Starting Depth = 623.592 Bit Type = |Walker McDoanald MPEAH = &=
Ending Depth = 1031.19 _ |BitSkze= | 4.75
Total Dapth Orilled | 407.27 ~ |BitNozzles=  [8,9,12 12 B
Hours Cn Bit = 4.00 tud 'Tg..-pe = Water Esaed i
Average ROP = 98,58 i Mud Weight {Ibs/gal) = a.00] .
Grilistring ({1} = GE0.45 Fipa (It] = 251.81 Coltar {fty | 408.60 I
BIT | HOOK - =
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP | Feet | Haurs
"ﬁﬂ'i.‘iri;i".h"é FEET | GPM | P3| T RPM fi-lhs Tl-ibs ft-Ihs KIPS Gs G's KIFS | KIFS KIPS | FT/HR | CnBit | ©nBit
15:24:01  901.83 115|  1987| 416|736 748 24 B3| 204 054 10.95] 1058 079 15066 281497 2.8
1524106 90218 114 2005 4iz 7am 753 24 8.89 2.03 053 10.16]  1048] 069 16558 28223 2,88
15:24:13| 90243 114 1858 418 738 751 28 B.81 188] 05 10.24 10 58 055 134.89] 28248 298
15:24:13| 90268 115 1932 418 738 753 28 812 184 0.38| 10.83] 1233] 232 14681 28275 288
15:24:25| 902,63 14| 2039 412 738 753 28 6.36 1.99 043 1270|1367 1.84) 16182 28295 o8
15:24:30| 90318 113 2061 412] 738 754 28 596  1.98 0.43 1390 1348 D.B4|  185.05| 28325 268
— 15:24:38|  @03.43 115 2089 418! 738 753 24| g2 201 0.43] 1344|1348 0.67| 186.60( 28348 2.69
15:24:41] 90369 114] 2113 414 737 757, 3z 598 205 045 13.0B| 1336 067 163.43) 280.78 2.95
~{i4da 603,94 413l 2100 a1 738 748 20 6 186 035/ 13.06] 1333 062 183.50 28398 299
15:24:51, 004,19, 112] 2108 408, T3l 753 24 558 1.96 0.41 13.07, 13,38 0.57| 17205 284.23 2,99
15:24:57] 00444 1120 2108 ~ 408| 738 753 24 8.04] 1.54 032 1303 {1331 0BS| 171.93 28451 549
15:25:05] 604,60 116 1975 418 739 757 41]  10.58] 192 029 BA7| 1317|934 13346 284.74 299
15:31:39] 80345 118 1323 421 739 753 2a]  18.34] 18 0.33 0.06 0.53 0.93) 153.30| 28479 3
153144 903.7| 115 1351/ a7 738|753 24 1932) 196  0.34 0.08 0.5 081 163.72] @2B47H @
15:32:03] 904.96 115] 1761 418 737 748 24 179 194 0.4 7.64 §3¢ 601 T22s8] 265 2
15:32:08] 60521 115 1883 a17| 738 753 24| 103 201 05 9.14 857 1.0 W1.01] 28525 3
15:32,15] G05.48 114 1811 416 740 753 24] 1031 2 0.54 9.14 885 0,81 151.04] 28551  a01
15:32:22| 90571 195 1805| 41| 738 753 28 1032] 199 045 8.2 857 0.84] 12715 28678 3.01
15:32:28]  805.96 115 1823 419 740/ 753 24| 10.29 184 041 815 548 077 150,84 28602 301
15:32:35)  806.21 116 181 422 738] 7531 24]  10.29 2.03 047 615 0.53]  0.84, 134,05/ 286.20 3.01
15:32.42| 90646 115 1801 419 739 753 28] 1027 195 0.3% 816 96, 086 138.38] 28651 301
906.71 117 1s27 424 738 753, 24 1024 104 037 609 85| 081 15007 28675 3.02
50696 116 1551 421 73| 753] ‘24| 1037 2.03 048 B.07| 948 DB 13977 287.09 208
807.21 115 1561 419 740 753 24, 10.38 2.03 0.54 9.05 945 DB4| 15588 28775 3.2
90746| 117|199 423 738 753 28] 10.37 1.98] 046 908 9,55 0.51| 14493 28753 3.2
507.71 115 1509 418 73d 753, 28] 1023 1.98 0.49 921 B.74 0.95] 13350] 287.75| 302
15:33:19  907.96 116, 1925 418! 739 753 24 8.95 194 04 9.48 0.84] 063 158.88) 28802 3,02
15:33:25| 40821 114, {406 415] 738 753 28| o8 198 044| 958 5.93 0.74] 133.31] 28827 i0a
15:33:32| 90846 116, 1900 422 738 753 28 975, 1.9 0.47 968 1056 128 14073] 28852]  3.03
aoe7i| 114/ 1982 415 739 753 28 H.28 2| pa3s| 1118/ 1188 1.56) 146,25 288.76] 3.0
08 .67 114 2054 413 738 753 24| 789 1.94 033 1146 1175 055 164.67| 285,01  3.0a
90822 13| 2086 410 738 753 24 8 1.95 035 1145 11.73]  0.57| 169.47| 28627  3.03
apa 47| 1130 2073 412] 738 753, 24 B.01 203 066 1143  11.71 0,65 159.25) 28652 303
ap8 72 114l 2077 433 739 753] 24 B.03 84l o4l 1147 1.7 06 174,95 28878 3.04




DOE high power mortor test Amaco Catoosa Test Site

s

Vall Mo. 23 |Dale: 2/22/04 | | |
Starting Depth= | 523.82] |Bit Typa = 'Walker MeDoarald MP&EH
End:nrg Dapth = 103119 Bit Size = 4.75
Total Depth Drilled | 407,27 ~ |Bil Nazzles = 15,8,12, 12 = ¥ —
Hours On Bit = 4.089] Mud Type = IWater Based | | = ]
Average ROP = 80.58) [Mud Waight (Ihs/gal) = a.00 o | . | |
Drillsiring (ft} = B60.48] Pipe {ft) = I 251,81, Collar (ft) | 408.60 I
: . - |
BIT HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| FEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours
HH:MM:SS FEET | CGPM PEI RPM fi-lbs febs | fibs | KIPS | G [ KIPS = KIPS | KIPS | FT/HR | OnBit | OnBH
15:34:06] _ 009.97 113 2067 408 740 753 z4 B.02 1930 038 1142 1158 055 16245 28001 3.04
15:34:11]  ol0.22 113 2053 41z 739 757 28 8.01 1.87 047 1143 1178 0,58 158.53| 28077 3.04
15:34:16] 510,47 14| z048] 413 740 753 24 7.08 1.98 042| 1147  11.78] 072 16566 29052 3.04
15:34:23| 810,72 113 2020 411 738 753] 24 7.0 1.85 D45 1154 1.8 0.6 14180 2508 3.04
16:34:28) 910,97 114 2059 414|738 753] 24 7.96 1.55 D45  1148| 11.82] 078 163,75 291,03 3,04
15:34:34|  811.22 113 2097 412 735 753 41 7.3 1.84] 043 1180 1187 087 157.64] 29129 304
153440 51148 14 2004) a14 738, 748 24 792 2 o044 1150 1185 068, 150.15) 28152 3.05
15:34:45| 91173 113]  2030) 410] 73§ 748 24 781 2020 058 11,50 11.8| 0603 ise54| 29178 305
15:34:51| 81188 114 2045 414] 715 748 28 792 2 054 1149 11.B 065 15330 29202 3.5
N 15:34:57| w223 112 2041 408 735 748 24 789 208 046 1151  11.85 072| 16372 29220  a.05
B 15:35:02| a9iz48 114] 2053 413 736 748 24 75| 201 046 11.50 11,5 0.81] 15736 29253  a.08|
153508 91273 14| 2080 415 736 748 24 785 2.01 052 1145 119 084 15483 D628 3.05
E 16:35:13|  912,88] 13| 2042 409 736 753 28] 7.893] 184 042 1147 11.8|  077| 17574 283.02 3.06
~ 15:35:20|  913.23] 114 2024 414 736 753] 28] 786 204 DA% 11.54] 11.04 0.84]  141.04] 29327 108
= 15:35:26|  913.48] 115] 2024 416 737 748 241 786 197 042 1185 1197 0.84] 15694 20352 3.06
15:35:32]  91a.73 14| 2017 496| 738|748 24 786 188) 047 1153 11.82 0.77] 146.73| 29378 3.06
 15:35:38,  913.98| 14| 2051 415|  73ar] vam 4 787 20 0.54) 1153] 11.87]  081] 146.67| 284.00 306
= 1535143, 91423 112| 2053 406 737|748 24 787 186 044] 1153 1187 084 18660 284.27, 308
153549 01448 118 2047 413 738 753! 28 788 1.97. 044 1153 1184  0B81| 14588, 20453 3.07
15:35:66|  614.73 113| 2046 a1 738 748 24 7.79 197 048] 1181 1208 081 15353 294.78 a7
~ 1536:02] 91498 114|204 412 736 753 28 7.9 2.01 0480 11B1] 1202 D.B1| 14235 29504 3.07
15:36:08] 91523 115/ 1996] 418 738 748 24 7.74 2 D46 1166 12.08 0.84] 13212 2nE3| 3.07
15:36:15| 915.48 114 2013 415, 736 748 24 7.8 1.88 044 1180 1197 077| 148981 28853  ao7
15:36:21) 91573] 115 249 416 737 748 24 7.94] 198 048] 1148 11.83] 148 141.35, 209578 307
15:36:27|  915.88 115 1568 418] 736 748 24 ] 1.56 044| 1040[ 1188 251 138.53 28602 38
— 15:36:34| oi6.2a| 115 2029 417 7135|  748] 24 705  202] 048] 1166 12.08] 0.88) 14002 29628 3.08
§ 15:36:41] 81648) 115 2075 17 736 748, 24| 769 194] 04 1172 1208 072 126825| 295.53|  3.08
= ~ 15:36:47]  916.74 113 2043 411 736 748 24 7.7 2.08 05 11.70] 1214 0B8]  150.91| 296.78 3.08
15:36:54]  916.88] 113 2030 410 735 748 24 7.58 2.0z 0.530  11,71] 1208 0.74] 13285 z97.08 3.08
15:37:00)  917.24] 115 2020 418 735 748 24 786 2.01 044] 1173]  12.08]  0.74] 13847 20727 30e
153707 91748 114, 2017 414 736, 748 24 7.67 1.84 041  1173] 1291l 078| 13379 297.55 308
_________ gi7.74) 116 1886 418 a6 748 24 784 158 0420 1176  1248]  0.84| 12316 29779 308
C a17.99 14, 2001| 414 735 48] 24] 762 3,88 042 1178] 1294 0.81| 134.55| 29804 308
18,24 114 2008 413 735 748 28 7.66] 1.58 0.4 1173 12.08 072 12584 Z5E3z 3,08




Well Ma. 23

|Dale:; 22256

DOE high power mortor test Amaco Catoosa Test Site

Starting Dapth =

Blt Type =

omaco Satooss

Walker McDoanald MPSSH

Ending Deptn =

Heours On Bit =

Bit Size =

4.75

W‘:‘Ilﬂr Easad

|
Average ROFP = {"35"93'] ! o S I
Drillstring {1t = 251,81 ; ‘Collar (fty | 408,60 ) | N
. ' I
| HOOK |
TIME FLOW | PRES TORQUE| PEAK | DELT | LOAD | PEAK WOB | PEAK | DELTA | ROP Feet | Hours
HH:MM S5 GFM 3l fl-lbs KIPS | @fs KIPS | KIPS | KIPS | FT/HR | On@it | Ongil
15:37.35 113 2000] 735 769 11.70] 1246 0.72] 13841 29854 31
T 14| 2044 735 7.74 1167, 12.09 0.84] 13044 29878 3.
~ 15748 618 ~ 114 Zo4a; 734 [ 775 1165 1202 0.79] 133.24] 29904 31
15:37:54 114 2022 735 T.65 11,74 1202 062 14445 2503 3
15:38:01 114| 2064 LS 7.68 1172 12.06 0.77| 12869] 29855  aAd
15.38:08| 115 2074 735 7.7 170 1204 0.72| 13755 25579 3.1
Lol LI e 7.68 _ 172 {202 085 13525 300.04] 3.1
15:38:21 17 2071 735 7.72 1168 1208 0.74| 13503 3003 3,11
B ~ 15:38:28 15| 2083 _ 13 787 178 1208 0.78]  140.42| 300.55 311
153836 115] 2022 ' 35| 7.62 “17E 12 D.74] 12378 300.81 afn
15:38:42 114 2011 734 7.57 1182 1218 079 12665| 301.08] 311
15:38:49 18] 2003 735 7.57 11.83] 1223 0.84]  12308] 3013 aiz
15:38:57 115] 2038 735 7.58 1181 123 074 117.24] 30158 332
15:39:04 113 2030 733 7.52 1n77l 1318 0.86| 13376 30181 312
~ 1EEEd 115] 1965 735 7.5 183 1216 074 117.34] 30205 342
154018 116 1845 735 7.68 71| 1208 0.74] 13487 3023 342
15:39.25 115 1867 735 58] _ 11.83] 1221 0.86] 124.72] 30235 3.13
16;39:32 115 2037 735 7.65 1173 12.04 082 12758 30279 313
15:39:28 114 2036 735 7.8 174, 1209 067 138.40] 30305 313
15:39:47 | 118 1880 734 7.5 11.85  12.26 081 1204|3023 313
15:39:54 114]  2004] 4 733 761 194 11.78] 1223 093] 12882 30356 313
T 115] 1983 734! 7.54 1186 1223|074/ 11977 30381 314
15:40:08 114 2015 735 7.58 11.81| 12.23]  0.86] 119.52] 30408 314
s 15:40:16 115 2016 T 751 178 1274 089 12732  apdal a4
15:40:22 111 2196 734 7.8 11.50] 1218 1.58| 148,58 30455 3.4
15:40:28 114 2009 7ad | B.36 11.03 1144 081 12733 3048 314
15:40;38 16| 1938 20| 735! a7 1102 1138 Bea| 3838 BiERE s
15:40:42 113] 2008 a4, 848 10.80] 1135 0.86) 145.20| 30532] 315
154047 115| 2025 734, B.B3| 1055 1108 115 206.97| 30558 315
15:40:54 116] 2010 735/ 824 1115 11E6 1.29) 12476 3058 315
15:41:02 115] 2064 734 B.09 11.29] 1163 072 11561 30608 315
154110 115] 2036 735 8,1 11.28 1.8 1.01]  11428] 30632 316
 imatas| 13| Zoes) 735 B.42 1087 1142 0.91| 14047 30655 316
15:41:22 115] 2041 735 8.35 11.04] 1142 0.84| 154.30] 30681 3.16




DOE high power mortor test Amaco Catoosa Test Site

|

Well Mg, 23 |Date; 2/32/95 L | — : = | = =

Starting Depth = 23,92 Bit Type = |Walkar McDoanald MPGEH | i i =

Ending Depth = 103119 Blt Size = 475 - | =

Tatal Depth Drilled | 407.27| Bll Nozzles = 5,8, 12,12 I E -

Hours On Bt = 4,09 Mud Type = Water Based_ | =

.ﬁ.vamgs ROF = 99.58 hud Welght (Ibs!gal} = .00 s | =

Drlistring (p=___ | B6049] |~ IPlpeifti= | 25161 Collar (flj | 40860 E i

. | =
BIT HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoOP Fest Hours
HH:MMSS FEET | GPM PSI RPM fl-lbs fl-lbs fi-lbs KIPS G G's | KPS KIPS KIFS | FT/HR | OnBit | OnBil

154128 d27a2 114 2065, a14 733, 744 24 B4 208 058] 1088 114z 0.91|  441.41]  307.08] 3.18
15:41:35|  927.27 13 2058] 408 734 744 24 B.26 204 08 4133 1156 0.81| 138.81] 307.32) 316|
—154143| 92752 114]  2054) 414 734 748 28 819 202 05 1120 1188 078 12138 307,57 .16
154151 02777 115 2026, 418 733 748 28 8.01 1.56 038 1138 1171 0.74] 10171] d07.82 347

E 15:41:55 82802 113]  2057]  408] 733 748 28 B.05 184 039 11.34]  11.71| DE& 11134, 30806 LR

- 1542:08|  aza sy 115 2036 418 734 748 24 B.06 1,35 0.29 1132 1173 D.B6] 10669 30832 317
15:42:14| 928.52|  114|  2035| 415 735| 748 24 833 186 04| 1108 1144 0.78] 14218| 308.58) 317
1642:22| G287 13| 2039 411 735 748 28| 818 2.03 048]  11.20] 1154 083 12078 sosez|  aary
154228| 92802 114 2034 413 735 744 zn 835] 2p3] 058 11030 1151 1.08) 13282 30907  3.48
154234 028027 115 2045 416 735 748 z8 B.42| 1.98 045  10.86] 11.32) 084] 15656 308.92|  3.18)

- 15:42:40| 929,52 113] 2065 412 735 744 a0 8,35 2.04 4.5 11.03 1144 0.861] 14575 30958 318
AGwz:47| 928.77] 115 2080 416 735] 744 24/ 8,36 1.95] 0.47 11.03 1144 078 14372 300.83 3.18
14283 Ganaz 114] 2070 414 74| 748 28] Baz 188 04 11,07 114z o7l 14178 3oy G4
154300 83027 113 2102 410 734 744) B4 B.34 1986 043 1105 11.51|  0.88] 13466 31032 ERE]
154306 83052 14| 2057 415 734 748 28 8.26) 197 048] 11.92] 1188|089 14263] 3057 3.18
154313 930,/7] 14| 2053 414 735,  753) 28] B33]  1.95] 042 11.05] 11.38] 078 137.04| 31081 318
1643:18| 931.02] 116 2042 422 76|  75a 28 B.34 1,65 0.38 11050 11380 079 13985 311.07| ERE
154326| 93127 115 2052 416 735 748 28 8.28 194 049 1101 1154 0.89] 13621 31134 318
184333 @315 118 2024 417 734 748 24 B.36 2.04] 052 11.03] 1142 0.86| 13205 311,58 219
 15:43:36| 93178 114 2011|  416] 734|748 28 B.24 196]  037] 11.35] 11.56]  0.84| 14260 311,83 3.2

{54346 93203 115] 20 416 745 748] 28| 821 1,84 D42 1148 54' 072| 12552 a1207] a2

e 15:43:53| 032.28] 114] 2022 413 73] 753 28 828 193 038 1.1 11.51 ‘D84 13436 ai232 32
154358 93253 116, 2022 418 735! 48] 24 8.28] 1.9 D37 1141 1148 086 14142 31258 ¥

 i54407| 53278| 116]  2015| 422|738l TA4] 20 828 182 035 11100 1142 069 12385 31282 3z
15:44:13| 93303 115 2016 417 a6, 748 24| B.28] 1.82 04 1140] 1147 0.69) 14307 31307 3.21]
15:44:20| 83328 118 2001 422] 735 748 24- 5,28 181 0.33 111 1151 079] 13435 31333 3.21
15:44:27| 83353 116 1987 421 735 748, 8.21 183|  031] 1448|4154  072| 123.31]  31ae] 321
1544:34| 9337l 1180 1897 433 733 748 B.21 1.94 0.4z 1198 1149 0ES 128.25 21384 3.21
15:44:42| 03403 118 1879, 427] 735 748 BAT 1.63 o33 113 11.58 084 117.34] 314.09 3.21
15:44:48]  034.28) 18] 1988] 477 734 748 B2 185 038 11.18] 1154] 068 12838 31433 322
15:44:56] 034.54]  117]  1901] 426 735 748 B.15 2.01 047 11.23) 1154 074 124.03] 31458 3.22

5454|9349 114 1882 41z 734 748 N - | 083 11212 31484 3.22
154512  935.04 ] 961 3831 418 735 748 804 181 0.28] 1134|1158 0.6] 11275 ais07| a2z
15:45:52] oangg 116]  18ma] 420! 733 744 7.97 1.93 0.3 1141 11680 065 0385 31534 122




DOE high power mortor test Amaco Catoosa Test Site

| I
Well No. 23 Date: 2122/08 | =
Starling Depth = 623.82 Bit Type = |'Walker McDoanald MP&EH TH ==
Ending Depth = 1031.19 Bif Size = 4,75 . -
Total Depth Orilled | 407.27 Bit Nozzles = 5,812, 12
Fours On Bit = 4.09 Mud Type = Water Based |
Avaraga ROPF = 00.58 ' tiud Waight (Ibs/gal) = 4.00 | - E—
Driilstring (fi} = 660.49 Pipe(fj= | 251.81 Coliar (ft) | 408.60 |
|
BIT HOTK :
TIME DEPTH | FLOW SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | FEAK | DELTA  ROP Fest
HH:MM:ES FEET REM fi-lbs fi-lbs fl-ls KIFS G's G KIPS | KIPS | KIFS | FTHR | Onsit
15:45:31)  935.54 418 735 748 24 78] 191 028 1148 11.8 065 o480 3156
154541  935.79 423 733 744 24 7.8z 1.91 03 11d8[ 1173 057 5364 31584
164551 936,04 422 a4 748 28 7.9 2.01 0470 1147 1171 0.57]  BE31| 31608
15:46:00] 93529 420 734 744 200 788 2.02 05,  1142] 11.78 072] sE88] 31633
15:51:00] 93657 420 738 753 24| 1822 1.88 0.23] 361 6.87 6.53)  121.03] 31662
~ 1551:08] o3sEz 415 738 763 @B 10.48 1.94 031 8aF] 113z 462| 10272 316.88
155115 sar.aov ] a1 738 753 28 77 1.85 0.36] 12.7] 1317]  227| 139.77| 31711
155124 oar3z] 114 1926/ 412 738 753 28 678 .57 D38 1308 1352 079 10573 3i7.39
15:51:31| Bazs7| 115 1918 416 739 753 28 6.6 1.56 0.32]  13.12] 1348 0.72| 11638 31783
15:51:40| oar.az 416 738 753, 28 676 1.8 0.34] 1331 134 0.65 10440 3iT.67)
15:51:46)  038.07 | 1988 418 738 757 3z 682 18 0.33] 1306 13.38 0.65| 114.85] 318,13
18:01:31 8399 3 1847 410 737 748 24 B.85 185 0d7| 1071 1187 6.51| 13245 31554
16:01:36] 64015 114 ' 411 736G 748 P 2.07 056  10.32]  11.08 1.51| 176000 320,19
~ iE0id4z]  s404 418 73 748 28 9.33 2.03 0.53| 1023| 10.72]  1.22| 15182 32044
160148  Dl0ES 7 136 783 2A| 948 15§ 0.4 10.08]  10.53] D58 15160 32069
~ 16:01:53] 9409 . @024  a12] 736 748! 24 948 206 053] 10.10] 10.53]  D.B6| 164.48] 320,94
15:02:00] 84115 6, 1A8d| 420 736 T4B A 5.43 1.68 044] 1012 10.58 086 12433 32122
0207 89414 [ 1914 416 736 T4H 24 945 2.03] 0.51]  1000] 1068 14] 14477 32147|
16:02:13]  B41.65 193] 2025 410 734 748, 28 922 205 657 1033  10.8]  0.88) 150.89] 32171
16:02:18) 8419 | 2009 414 735 748/ 24 az 2.08 062 10.35] 108 0.8 14641 32196
 1B:02:25| 94215 115 @025| ERk 735 748 24| 918  2.02 048] 1038 10.87) 096 15321 3222
1E0232] 8424 145]  1995) 418! 735 748l 24 9.27 1.88] 045 1028 107 0.1 12742 a22.46
16:02:38| B42.65 15|  1993) 418/ 734 748 8 923 2,09 Gt 1033 10.8] 089 14378 33273
16:02:45  942.91 | 1997 410 735 748 24 927 203 051 10.28) 1082 098] 13392 32205
16:02:51) 943,16 A7 735 748 28 924 205 052| 1031 10.72]  0:84] 13655 3933
- 16:02:58] 54341 aial 735 748 24 aa2 1.98 043 10.34) 10.72] 084 142.87| 32346
16:03:10]  943.66 a8 736 748 24 8.76 2 044 1079 112 1.01|  76.34] 32371,
16:03:18] 84381 il 412] 735 T48 2 811 2 038 1144 1298 1.58] 8644 32355
16:03:28) 94416 413 735 748 24 7.51 1.59 041 1188 2. 38 081 o741 3242
160340 Baddd 419 75| 753 28 7.47 1.92 035 12,09 12820 093 TH7B! 32446
N 16:0346|  544.66 412] 735 748 24 7.8 212  063] 1166 1218 198 13881 3247
544.91 414, 734 144 24| 1052 1@ 645 802 1047 1.88] 148 3u 324.97
s 54516 417 734 74| 24| 953 184] 034 1043 108 175 14073 32832
54541 aid 734 748 24 936 212 074 1019 10.84] 1.8] 146.01 32545




DOE high power mortor test Amaco Catoosa Test Site

. =
1
Well No. 23 Dale: 2/22/96 o = T
Starting Depth = 623,92 Bit Type = |Walker McDoanald MP&&H | 1 !
Ending Depth = | 1031.19 i Bit Size = _ . 21A°) I . '
Tolal Depth Ditled | 407.27 Bit Mozzles = 884212 | - ]
Hours On Bit= 4,09 | Mud Type=  |\Water Basad = | I |
Average ROF = 99,58 | Mud Weight (Ibs/gal) = £.00 L 1 [ ==
Drilistring (1) = 66049 ' Pipe (ft} = 251.81 Callar () | 408.60 ) i
| | | {
BIT HOOK :
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:S5 FEET | GPM | P8I | RPM ft-dbs fi-lbs fi-bs | KiPS G's G's KPS | WIPS | KIPS | FI/rR | OnBit | onen
16:04:11|  945.66 115 1854 419 734 748 24 10 1.55 0.35 855  10.47 1.2] 14641 3257 333
16:04:17| 94581 115  1946|  418]  735| 748 24 956 1.94 035 o84 1027 0.79] 14544 32596 333
16:04:25| 846,18 115 1955 afd] 73 7 24 950 1,85 038 88s 1028 0.85] 122.30| 37623 .
16:04:31] 4649 115 1670 416 734 T 24 o568 1,84 0.28 B.o7 1041 081 13651, azsal 3.3
B 16:04:38| Bager| 115 1943 417 73| 748 24 9.56 1.96 04 598 1034 077 124.38] 32671 3.34
16:04:45| 946,92 113 1942 411 734 TiB 2] 961 183 0.38 B85 1034 0.84] {28.70| 32688 334
16:04:52|  o47.47|- 115 1955 418 735 748 24 9.54 1,94 0.41 8.91]  10.32|  O#B6| 14023 azrzal  aa4
16:04:50| 947.42] 115 193] 419 735 748 24 958 196 0.35 9.96| 10.32| 081 121.08| 32747 335
16:05:06| B47.67 118 1838 417 735 748 24 8.61 1.93 0.35 994 qo3s| 093] 13438 32T 3.35
- 160513 w7.82] 115 1235 419 738 748 M a6z 184 oas 894 1034  0B4| 13048| 327.98|  3.35
16:05:19| 94817 114 2017 413 Ta| 748 28 0,87 2.09 061 @8] 1022  1.15| 151.88 32828 3.35
60525 w842 114 1830 415 733 748 28 8.7 1.96 0.41 9.85] 10.25 1.03] 18011 32848 335
16:05:33|  s4867 116 1522] 420 733 744 24| 656 25 a3  foo0] 1048 0,98 11747 32875 398
16:0540| 048,92 (G 421 734 748 24| o653 196, 037 1003 1048 D81 12749 32806 A.38
160547 849.17 115, 1932 417 73 748 28 5.55, 1.96' 041 1001 10.38 0.84] 12480 32921 3.35
~ 1B:05:55| 94942 118 1811 422|735 748 24|  G48]  18% 04| 1008 1048 073 10B52| 32945 3.3
16:06:08| 948,67 17 1522 424 735 753 3z 541 194, 035 1014] 048]  0.74] 115.84| a29.73  3.36
10611 G49.92 114] 1967 414 733 748 28 852 2.03 04| 1002 D42] 098] 113.02| azasa| 3.7
16:06:18|  950.18] 14|  1960] 414 734]  7aa| 24 955 197 046  10.00] 1048 101 127.98) 33022 337
16:06:25  950.43 114] 1588 413 7350 748 24 564 196 042 691 10.38] 101 1aii4| 33p47, 337
16:06:31|  950.68 113 2048| 1] 735 744 20] 878l 204 049 576 10.36 1.51| 138056 33072 337
== “{6:06:38) 650,63 116 1605 420 735, 748 24 1018 1898 042 935 888 12| 14673 3: 337
 16i06:45) 85118 115]  18s2|  418] 7365 748 24| 0 1.92] 0.34] 558 1005]  1.01] 1iB.0a.  aa12d 3,38
~ IG04:53| 95143 114 1905 415| 735 748 24 98 184 036  954| 1001 084 117.32] 3315 338
16:06:55] 95168 13 2006 412 734 748 24 10.33] 2.08| 0.55 o2z .81 1,27 15847 33174 3.38
~ 1B:07:05|  951.93 114 195d) 412] 734 7a4] 200 10.2] 185 038 934 984 1.03] 13860 aatca 348
~ {B072| 95218 116 1524 420 T34 748 24 1008 194 0.34 947 9,84 0.84] 138.26] 33223 3.38
o 16:07:15| 95243 17| 1817 424, 735| 748 2a] 1007 184 038 948 10.04 101] 123.97| 33248 339
 iE07.28| Gs2.68 18] q8iy| aid 735 748 24 1007 195 043] Gar| 988 083l {3ase| a3a272 3.38
16:07:32| 95293 114 1828] 415 736 752 28] 1042 194 D36, 042 BES 1.01] 13648| 33zga| 339
“16:07:39] ©53.18] 115 1963|419 735 748 24 1008 198 045 945 583 006 17583 33325 339
) 16:07.46| 953.43] 115  1918] 17| 735 748 24 10.06 185 0.4 4,48 o.89 0.88) 136.08| 33348 338
[ 16:07:53] 953688  115] 1832 417 734|748 24| 10.07 185 038 947 983| D93 12544| 23373]  a3p
16:08:00)  953.93] 114 1825 415, 735 Tad 24 1009 194 037 045 9.84 0.84|  137.18] 33307] a4




DOE high power mortor test Amaco Catoosa Test Site

Wall Mo, 23 Dale: 2/22/95 I _ W

Starting Depth = 623.92 Bit Type = |Walker McDoanald MPEEH ==
Ending Dapth = 1031. 191 I Bil Size = 475 ’ e
Total Depth Drilled |~ 407.27 ~|[Bit Nozzles = 6,8,12,12 . =)
Hours On Bit = [ 4.08] Mud Type = Water Based ; o
Average ROP = 99.58 Mud Weight {ibs/gal) = 2.00 = : = =]
Crillstring (/) = BEO.AG | Pipe (ft) = 251.81 |Collar {ft} | 408.60] ) N ——

| | | | |
BIT | , ! HOGK | -
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Haurs
HH:MM 55 FEET | GFM PSI | RPM ftlbs | fidbs | fl-ibs | KIFS G's G's KIPS | KIPS | KIPS | FT/HR | OnBit | OnBit

16:08:06/ 05418 118 1853 419 733 a4 24]  10.15] 194 033 938 9o 108, 141,31 33423 53
_1E:08:13] 95444 115 1pad] 418, 734 744 24047 2402 047 837 984 12| 13308 33448 a4
16:0B.18] 554,69 114, 2081 414 vas] 748 28 1051, 211 0.62 9.03] 957 137 18520] 334.74 34
16:08:24] 55494 115 1875 418 734, 748] 24 1048] 202 045 906 9582|108 133095 335 34
16:08:31]  B55.18! 7] 1e18 424 736 748 24) 1048 183 0.31 5.06 948 081 12686 33526 a4l
16:08:38]  555.44] 115 1824 417, 735] Ta8 25 1048 2.04 044 906] 848 086 127.77| 33549 341
16:08:45) 555,89 115] 1880 417| 733 748 28] 1048 194 035 9.06 948  089] 12018 33573 341
16:08:52| 65594 116 1871 d22] 734 748 24| 1055 204 047 598 95 11| 14as0[ 33509 341
16:08:58] 5855.19 114] o4z 415 73 748 24| 10.54 184 034 9.00| 941 083 13102 3a6ze, 34
= 16:05.05| 555.44 114 1971 413|736 748 24| 053] 104 o4d 8.01 948 105| 13828| 33848 341
o 15 ﬂ'ﬂ 12 i 95560 17 2005 423 T3E T48 24 10,57 1.99 042 8.57 9431 1.03 136.35 336.73 3.42
16:08:18| 956,94 116 1087 421 736 TaB 24|  i0.52 185 035 B.01 9.41 053] 12653 33688 aaz
16:09.25| 857.18 114 1851 415 738|748 24 1058] 184 D33 BOS 946 147 147.05| 337.28| 342
i 16:09:32| 85744 114 1923 415 736|748 24/ 1056]  184|  043] 898 843 103 12808 3375 342
16:09.40| 957.69 116| 1865 422 735 753 28] 1038 193] 033 916  B62 005 11586) 33775 342
16:08:47| 95784 118 1950 418 736 748 24 qoms 2.03 048 8.02 857 1.08] 12955 33801 343
16:09:54| 958,18 14| 2024 413 738 748 24| 10.68 2 047| 8Ee 9.36 11 1a114] 33624 343
16.00:58 B5B44] i3 1584 aus| 736 748 24 10.67 1.96 041 B.&7 938 1.1 15357 3385 343
16:10:07| 9887 117 1903 423l 75 748 24| 1046 1.94 0.35) 9.08; a5 0.53, 11954) 33875 3.43
16:10:14,  558.85 18] 1877 416 735, 748 24 10,53 Zi 056 900 883 120 13r.02 33501 343
16:10:21] 85827 113 1986 409| 738, 748 24| 1051 185 043 802 953 115 12589 33924 344
16:10:28] 85845 115 1606|419 736 748 28] 1038]  167) 042 916  B6S| 1,08 10925 33952 a4
16:10:36| 850.7] 116 1578 4200 7aE| 748 ~2a] 1045 205 0.5 909) 962 117 12485 33974 344
 16:10:43| 558.35 115 1650, 417 736 753 32, 105 184 035 5.04 9.5 105 12521| 34001  3.44
150 @E02] 114 1544, 416 736 748 24| 1058 147 041  B.95 838 081 13787  340.27 344
16:10:56| 55045 — 115] 1880 418 735 748 24, 1078 143 0.48 875 924 108 15553 34049 345
16:11:02| 9807 113 EIRL] 410 735 748 24 1078 202 045 57T 8.24 1131 14913 34074, A48
16:11:07| 980.95| 193]  2016| 412|736 748 24 1097 202 044 BsE 914| 123 16899 344 3.45
16:1:13] 981.2] 114 1993 413 735/ 48| 24, 1108 1.87 D41 BAT 802 105 15228] 34124 3.45|
16:11:19] 9145 116, 1952 418 735 748 24 11 185 044 853 885 083 147.78] 341.51 3.46
16:11:25 o817 114] 1846 418 75 T4l 20 1088 185 0.35 B.55 9.05| 105 14778 34174 345
16:11:32| 951.95 118 1931 4200 74 748 28| 10.88| 156 038 B55] 9 101 138.81] 420 336
16:11:38] @A2.21]  115] 1950 418 73 TM4 24| 1088 1.94 0.37 B.56 502 1.01] 156.48] 34224 348
161144 962.46. 17 1934 423 735! 753 28] 10.57 1.84 0.34 8.57 302 105, 138.87_ 34251 346




DOE high power mortor test Amaco Catoosa Test Site

! I | =
Well No. 23 Dale: 2/22/95 _ [ X = i
Starting Depth= | G23.g2| [Bit Typo = |Walker McDoanald MPSEH i | -
Ending Dapth = 1031.18 |BitSize= | 475 | [
Total Depth Orifled | d07.27| ~ |Bit Nozzles = 89,12, 12 = | a
Hours On Bit = 4,04 Wud Type = VWaler Based |
Avarage ROP = 55.58] ~[Mud Weight (lbsigalj == 8.00 | I e -
Drillstring {t) = BB0.49] |P|pa fiiy = 251.81] Collar {ft) | 408.60 | _ N
BIT | ; HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE PEAK | DELT | LOAD | PEAK | DELTA = WOB | PEAK | DELTA | ROP Feet | Hours
HHMMSS FEET | GPM PSi RPM ftibs | fl-lbs fi-lbs KIPS | Gs Gs | KPS | KIPS | KIPS | FUUHR | OnBit | OnBlt
16:11:50, 96271, 116| 1917, 421 734 744 24 10.04 1.84] 0.3z .58 aa7 1.01] 14460 34275 348
~ iB11:57, 96298 114 1824 4186 74 744 24/ 1096 195 044 857 9.02 053] 14385 34301 3,46
612,03 963.21, 118] 1969 118 734 744 20 10.98|  1.98] 045 855 902 0.98] 13485 34328 346
16:12:00) 08346 116|  1883] 46| 735 748 24 1088 201 044 855  9.05 1030 16175 34351 347
B _16:12,15]  983.71] 113 1983 12 736 748 24 1104 152 036 848 8.95 056 15085 043.77] 347
16:12:21]  963.86) 194 1938t a5 73s| 74 20 10.98]  1.84] 034 B55| 902 098] 14741 34401 347
 iE:12:37] 86421 114 1929 414 735 T4# 24 10.99] 1.85 038 B.54] a.02| 0,88 15107 34428 347
= 16:12:33]  964.47 112| 1984 408 734 744]  20( 1118] 202,  043| 835 8.9 139 158.63| 344.54 3.47
== 954,72 18] 1851 47 TH T 20] 1151 2 049 B2 852 1.5 216.37| 34478, 347
964.97) 13| 1997 ati|  7a4 748 24 11.34 203] 043  ea9 B.76] 129, 182.34| 345.01] 347
86522, 115  1473; 416 T34 T44| 24| 114z 184 0.41 Bi1; 862 18] 197.53| 34538 3.48
= 865,47 118 1977 anr 734 744 20| 1121 198 0.43 8.32] BBA| 115 17591 34552 3.48
0BG 72 115 1045 a19 736 7aB|  za| 1092 1,43] 024  B&t 849 128 13110 34576 3.48
5:13; 66557 113]  2008! 412 738] 748 28 106 183 041 .93 936] 088 11040 346.02 3.48
16:13:17]  966.22 114 19852 414 735! 4R 24| 10.45| 189 044 .08 9,55 115 B6.23] 34627 348
161437 96647 116 1890 420/ 7385 74| 24 105 185 034 903 838  101| 0043 34651  3.49|
16:13:38|  966.72 16 1084 420 73] 748 2B 1055 1,96 035 BoB|  94B 11| 8845 34677 349
161344 96657 116 1956 421|735 748 28] 1075 1,94 0,35 878 8,34 117 nzZo7| 34700 349
~ 16:13:50) 967.22 115 2013 421 735] 74i 24| 10ED 187 043 864 03] 1.24] 14710 34727 348
- 16:%56] 967.47) 114  2064; 413|735 744 20 11.01 1,98 0,48 852 @02 105 14837 347.52 85
61402 867,73 115 2063 417 734 744 20| 11.08 203 062 845 893 1.05] 154.23] 347.8 a5
= 16:14:08]  867.88 114] 20200 415 T 748 36 AT 2 0.38 8,35 B85 181] 16524 348.03 35
B 16:18:03] 95825 115 1605 a7 742! 753 24, 1597 193 0.32 403 637  491| 11680 34829 351
s 6:18:00] 9685 114 1855 413 7e2[ 78 24 134 1.99 0.39 661 701 089 14288 34854 as1
161816 968,75 115 1843 418 T4 757 28] 1201 208 056 711 756 11| 13376 3488 3862
| ie4s33]  6ed) 112) 1853 408 740 783 28] 12.83 203 044 719 768] 086 14507 34907,  ase
16:18:27  969.25] 114 1922 414 738|783 41 12.8 188] 045 791 7756 0.83] 17733 3493 3.52
16:18:34| 9685 118 1857 418 97 763 28 1275 202/ 041 7.4 TG 0.86] 14063 34956 3.52
{6:18:40| 080,75 114 1840 414 747 748 24| 1244 2.11 .62 7.54 7.92| 081 14305 349.81 3.52
16:18:46 570 113 2072 408 738 753 28] 1244 208 062 7.54 7.88 065 150.11| 350.08 352
161852 970,25 193]  2036] 410|738 753 28] 1248 2.06 067 731 778 101 14800 35041 453
| 1G6:1Bi5E] 9705 118 1919 421 737 753 28] 1271 1189 044 72T B.11] 146) 15415  350.56 asa
~16:19:08] 870.75 115 1876 418 736 748 24 1141 197 039 857 9.4 148 8567 35079 353
16:18:17] a71] 114] 1918 415 738 753 28] 1029 2 04 870] 048] 182 110.82] 35105 3.53




DOE high power mortor test Amaco Catoosa Test Site

Weall No. 23 Date: 2122055 .= - L =
Starting Depth = 623.92| | Bit Type = |Walker McDoanald MP&AH - = = o
Ending Dapth = 103118 Bil Size= | 475 | = =
Total Depth Drilled 407,27 Bit Mozzles = 6,8, 12, 12 = [ ] o
Hers On Bit = 4.08 | Mud Type = Water Basad B B } = =
Average ROP= | 09.58 Mud Weight {Ibs/gal) = 2.00( N
Drillstring ()= | GE0.48 Pipe ()} = 251.81 Callar {ft) | 408.60 -
| ' =
BIT HOOK
_ TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MIM:SS FEET | GPFM sl RFM fi-lbs fidbs | fi-ibs KPS G's G'a KPS KIPS | KIPS | FTHHR | Ongil | OnBn
16:19:25)  971,25) 114 1540 414 738 753 28| 5,65 195  038] 1003 0.7 093] 103.06] 351.3 3,54
16:18:32| 9715 113 1899 a2 736, 748 24| 1002 208 047| 887 1048 1.03| 13231| 351.54] 354
16:19:37|  871.75 113 1898) 410 737 748] 24 10.3 1,57 045  ©.88] 10,08 086 18350 35182, 354
161843 87201 115] 2070 418 738 753 28| 1028 1.58 0.48 873  10.03 D67 158.01| 35208 354
16:19:48]  072.26 112 2082 o8] 739 753 24 1026 204/ 053] 972 1013 078 15044 35231  3Ea
16:18:54| G72.51 112 2058 407 738 753 28] 1133 201 044 845 986 273 167.93] 35257  a.54
16:20:00|  872.76 115 20d1] 418|738 753 28] 1156 2 a4 5.43 .88 0.9 15103 35282 355
16:20:05]  o7a.01|  114] 2042] 442 v 753 28 11.63] 195 037 835 &7 074| 17026 53080 3585
 1E:20:11] 87336 114 2073 413 738 753 280 1175 198 0.44 822 B.64 0.84] 159.36/ 35337 355
— ie20:7 97351 114 2040 414 738 753 2 12 1m2 0.36 758 BAS 0.91] 14898 35356  as5
16:20:22] 97376 113]  Z086] 413 738 753 28| 1214 188 046|783  81a 0.85 16217 35383 3.56
16:20:20 674,01 114| 2016 414, 738 748 20] 1229 1.8 039  7E9 8,07 0.77) 147.87, 35407 a5
16:20:35|  974.26| 115 2004 419’ 738 748 30 1235 188 047 773 B.11 0.79] 15282 35431  a.55
16:20:41  974.52 115 2020 416 739] 753 24, 1227 204 0.44 770 807 0.74| 150.10] 35455 3566
16:20:47] 874,77 115] 1947 418 737, 753 28 12.18] 185 037 7ED 823| 096 13345 354.83 356
~ 18:20:85  975.02 117 1875] 424 73t 753 28 1191 193] 094 BOG| 833 05| 116.77| 35508, 356
18:21:04] 97527 116) 1501 422] 738 753 28| 1186 194  pas &1z BS| D067 10435 35633 356
16:21:15 97552 115 1552 417 738 753/ 2B 1.6 205 0.47 ‘BB B.B5! 0.86|  77.77| 28556 3567
16:21:22]  97h.7f 116 1539 420 739 753 28| 1213 1.96, 043 7.84 8.5 1.53] 13623 35662 3.57]
16:21:27|  976.02| 118 1968 421 738 753, 24| 1282|203 0.52 7.5 7.88 0,96 18337 35606  34&7
_ 16:21:31]  976.27] 113 1868 411 738 748 24| 1267|185 038 730 771 0.79) 20983 356.31 3.57
16:21:36 97652 115 1983] 47 738 753 24| 1272 1.85 0.39 7.24 781 077| 19758| 35659 357
162140, 87677 116] 1956 419 738 753 28| 1289] 1985 035 708 7.44| 074 22633 35681 357
16:21:45,  977.02] 116]  1934] 422 738 753 24l 1238 1.58 038 761 826 141| 16288 35707 357
M 16:21:65 677,27 115 1824 417|738 753 28] 11.78] 204] 048 818 BA3] DO1| 6233 35732 3.58
16:22.08, B77.52 6] 1891 423 735 753 4] 115a 197 0.5 B.A7 BY6 067 6887 35758 358
16:22:23) 977,77 116 1913 afg| 738 753 28] 1154 1.98 0,39 B43|  B76 079 5882 35781 3.59
162232  078.03 116, 1987 420 738 753 28 118 2 .51 8.18] B.78 141 101:23] 35808] 350
16:22:41|  678.27 116, 2030 421! 738 748 24 11.85 2.04 0.51 g12]  d5p 088 101.78] 358,34 358
16:22:48|  978.52 114 2100 415 737 753 28] 1241 2.08 0.56 7.87 821 0.77| 12803 358.59| 358
== 1B2284| 67877 117 2014 424 A 753] 2 12.35 2.08 0. ﬁm T.62 8 0.68| 163.40| 35884 3.55
162258 579.03 116 2022 a2z 735 748 24 1238 N ) | I 0.77| 154.37| 35807| 3.8
16:23.05| ©79.28)  118] 2015 423 735 748/ 24 1235 184 037 762 795/  D.74| 15632 35933 36
18:23:11]  879.53 117] 2011 423| 736 748] 24| 1237] 205 047 760 7.95]  0.68] 15768 35957 4.




DOE high power mortor test Amaco Catoosa Test Site
: e —
|| — S| — !
WellNo, 23 |Dale: 2/22/86 | =
Starling Dapth = 623.92 Blt Type = [Walker Mc[]-uanald MPEAH — =
Ending Depin = 103112 Bit Size = 4. T..:a
_Tnls_ll_ Depth Drilied 40727 Bl Nozzlas = [8.9,12; aFs — — —
Flours On Bit = 409 Mud Type = Water Basad - = = | —
Average ROP = 99,58 Mud Weight {ibs/gal) = 5.00] =
Drillstring (ft) = 660.49 Pips (flj= | 251.81 | Coliar (ft) | 40860,
BIT . HOOK
. TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours
HH.MM:SS FEET | GPM PSI RPM firbs | fibs | ftibs | KIPS Gs | Os KIPS | KPS | KIPS | FT/HR | OnBit | OnBit
16:23:17|  679.78 116 2011 420 738 753, 28 1232 1.84 0.34 7.54 B.04 0.78] 14145 aseaz 36
~ 16:23:23] 98003 16| 1950 422|738 753 26 122 1.2 037| __ 1.78 B.14 0.88| 14571| 3a0.08 3.6
16:20:31] 580.28 118 18gt 428 737 753 28] 1207 1.84 0.31 7.80 B.25 D.77| 1i5.84| 380.33 34
16:23:38| 980,53 117 1883 425 737 748] 20| 1208 202 052 7.87 £.28 077 120.58] 360.58|  a.61
16:23:45]  ©80.78|  116| 1846 422|737 753 26 1208 194 0.33 7.85 B.41 0.74  121.18] 360.82 361
16:23:54) ©A1.04 116] 1817 421 7ar 753 28] 11868 191 o078 788 B,38 0.74]  11048] 361.07| 361
16:24:00]  5981.28 113 1968 a1z|  7a7 748 20|  1zi8 z.02 0.47 7.79 B.26 093] 14428 36133 351
16:24:07| 88153 116 1BGT 416 737 754 28] 12.08 193 041 781 B23 081 12158 38159 361
16:24:16]  ©981.78 115  1853| 417 736|  748] 24| 1189 185 038 8.5 B5 0831 10755 36184,  agg]
162424 88203 115 1871 418 Tar| 78 Z8 11,57 1.57 042 8.09 85 093 10453 38207 362
16:24:36| DARZZ8 115 1845 420 738 753 28 1173 1.82 ] 8.24 867 D84 79.44| 96233 382
16:24:43] 98253 114 1888 414 78] 748 24 118 1.9 032  BO02]  A35) 077| 11873 362.58 3,62
— 1B:24.51| oB278| 115 1873 47| 737  v4B[  m0]  19.07 1.84) 033 7.90 B.28 0.79] 12073 38283 3.63
16:24:58|  683.03 115] 1880 417 737 748 28] 12 197 036 786 826 0.77)  131.32] 38308 363
16:25:04| ©08328| 115 1880 G 738! 748 24 1209 1,05 0.37 7.88,  B.28| 0.6 13163 a363.aa 3.63
16i25:13| 96354 115, 1880 418 7a7] 7an 24 R R 0.36 787 8,35 0.84] 111.57 363.58) 363
16:25:20| 98378 114 1887 415 737 748 24 1187 1.93 0.33 BOO| B35 077 11902 363,83 363
16:2530)  GH4D4 196, 1882 422 7a7| 753 28 1178 185 037 818 B.64 105 8740  384.08 364
16:25:46| ©64.28) 115 1838, 419 737|748 24 1158 197 04 Bak 876 0.77| 5686 36433 364
16:25:55| 04454 114]  18ag)| 416 7a7 748 24 1187 1.98 0.38] 808 B&2 1.08] 10422 38461 364
16:26:03| 8B4.78] 115  1808] 418 735 753 28 12 195 035 796  8.38 08B 11331 364.87 365
= 16:26:11| 96504 115 1505 419 737 753 28] 1194 2.02 0.51] 802] 835 0.77| 118.03] 35508 365
16:26:23| oR5.28 116] 1854 418 77| ism 28] 1165 195 04 832 871 10| 7223 36534] 365
16:26:33| 98558 115 1878 415 737|758 28] 1176 1.94] 039 B.20 868 105/ 89.15| 36538 365
== 16:26:40| 88579 193] 1817 41z 7a7 748 24| 1203 204 058 784 8.31 D.B1 12647 36585 366
162648  GEG.O4 114 1918 415 737 748 20| 1202 1.54) 0.36 7.94 831 DAY 118.26] 3nB.0B 3.66
0 16:26:54|  086.20 114 1549 416 737 748 zal 1218 1.54] 04 7.78 814 077| 147.48] 386.34] 366
16:27:01|  986.54|  112| 2011 408 737 748 2 12.1 201 0.5 7.66 B.21 081 128.85] 38658,  3.66
6:27.07| 9868 114| 1989 414 737 753 28| 1220] 201 045 767 B08] 091 150.14 366.85 366
i 16:27:15|  987.05 113 1m0 412 737 753 28 1183 195 042 503 B.57 115 11258) 3671 367
16:27:23|  987.3 115] 1838 419 737|783 28 1208 198 041 7BT]  BA45| 101 12135 387.34 367
16:27:20| ©9B7.55| . 115  1837| 418 737 753 28] 1211 20 043 785  B.28 088 13541 367.59 3.67
. 2 as78 115 1800 418 737| 753| 32 1182 197 038 815 855 0.83] ©226| 367.85 16T
16:27:51| 488.05 116] 1857 420 737 753 28 1164 181 031 832]  B67| 069 7250 3881 3.68




DOE high power mortor test Amaco Catoosa Test Site

v

Wall No. 23 Dale: 2/22/86 = T
Starting Dapth = 623.92 Bil Typa = |Walker MeDoanald MPEEH [ I 3 ==
Encling Capth = iatie] Bit Size = 4,75 | i il
Total Depth Drilled | 407.27) Bil Nazzles = 9,9,12,12 = i —
Hours Cn Bit = 4.0 Wud Type = 'Wa!er Aased
Average ROF = gas8 Mud Weight (lbs/gal) = 8,00 ] =
Drilistring {it) = 660,48 — |Pipe () ——[ 251,81 Collar () | 408,60 ,
|
BIT | _ HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fesl | Hours
HH:MMSS FEET | GPM Psl RPM | f-lbs fi-lbs fi-bs | KPS G's G's WIPS | KIPS | KIPS | FTHR | OnBt | ©OnBit
16:28:00] _ 988.3 116)  1918] 421 73 753 28] 11.88 1.88] 044 B.OB]  B.59 1.13]  104.83] 368.34 368
16:28:18|  98A.55 116 1821 422 737 753 28] 1147 183  026] 849 89|  117| 4845 38AA1 368
1628d2| 98881  117]  17eA 424 1%7 753 28] 1126]  104] 031 870  ©74]  144] 3mz3 96885 360
16:29:05  989.05 116 1807 4| Fa7| 753 28| B4 161! 03] 1056 11.44] 201/ 3358 3691 T
16:28:33 9883 118|183 427 736 748 28/ 9.3 1.91] 03| 1093 1135 127 37.55 36036 3.7
16:29:40] 989,55 116] 2082 420 737 748 24 958 204) 08| 1039 11.01] 138 12101 36962  a.71
1625147, 9858 113 2161 409 737 748] 24| 1078 2.08 0.54 B.18|  10.48 3.76] 14844 36087 371
16:28:53] 000,05 116 1884|420 736 748 24]  13.26] 194 042 B.60 7.09 D1 14B48]  470.11 a7
16:25:55 60031 118| 1908 428 735 748 287 1325 193,  0.33 6.70 7.16 105 13321] 370.36 an
i 16:30:20| 98056, 118 1758 427 737, 753 28 1241 1.83 0,26 754  7.85 1.24] 3051 37061 avre
16:30:50] 60075 47| 1704|435 737 753 28] 12.36) 18 0.25 7.59 7.8 0.65| 2375 a70.8 a7
16121, 981,01 15| 1743 418 737 753] 28] 1086  184] 041 5.00 125 §22| 4022 37105 .73
16:31:20) 601,26 113 1973 409 738] 748 29 7786 1.87 037| 1221 1254] 067 11522 3713 3.74
16:31:37, 551,51, 112 2028 408 T38|  vs3] 28] 7.8z 198! 04| 12.15| 1254]  079) 11215 37185 474
16:31:45 891,76 114 2038 412 7 a8 24 7.61 1820 036 1237 1283 0.5 11373 amiEal  37g
63155 e ol 41 2904 405 738 748 24 .83 1.85 038 1204 1262 101 14344] 37208 374
— 16:32:00] 682.26]  113| 2053 412 738 753 28 7.8 184 036 12.18] 1350 0.77| 111.86] 37241 375
~ iRwdziny,  Bagsl 113 2075 4089 738 751 28 e 182 0.32 1237 1264 059 11654 37256 3.75]
e 16:32:15] 88276 113, 2106, 408 7a8  7s3| 28 i 184 038 1230 1264 105] 11881 37281 .75
16:32:21 983,01 13 2132 ann| 7w 748 24 B11 194 037 11.87  1226]  0.86] 15581 37a.08 375
16:32:27 099326 193] 2070 410 737|  753] 28 8.01 193] 032 1198|1238  0.91 147.05 37332 ais
16:32:34| 99351 114 2004 41a] 738 748! 24 7.63 182 034 1215 125 079 119.97| arase ays
16:32:41| 08376 115  1oaa| 417 728| 753 28 7.83 1.91 03 1218 1247 0.72) 13382 3738z .76
16:32:45|  88401| 115 1984 418 7i8 753 28 779 1.54 032 1218|1259 079 12255 arane a6
16:32.56) 994.38 114 1871 415 738 748 24 773| 18] 028 1223 1258 0.79| 11534] ar4.a1 3.76
16:33:04|  994.51 115 AEi7 418 738 753 28 7.74 193] 032 1223] 1257 069 116.47] 37456 i85
16:33:13|  994.76 14 1370] 416 738 753 28 7.4 1.96] 032 1223 1266 0.81] 10563] 374.84 30T
16:33:20| ©985.02] 116|197 418 738 748 20 7.7B 1481 0.3 1220|1252 0.72] 128.06] 37506 3.77|
16:33:27| 99527 116] 2006 420 738 753 24 782 198 D41 1215 1254 077| 12478 37531 .77
_ 15:33:34] ©9552 116 1981] 420 737 748 24| 777 18] 031  12148] 1283 069 120.23] arss7 a7l
16:33:41|  885.77 114] 020 414 738 748 200 783 181 03 1208 1245 0.86] 13584 37562 a77
16:33:48 996.02 115]  1878] 418 7agl sl 28] 7.76] 1.85 0.33] 1231 125 062 11077 276.08 3.78
16:33:56 996,27 115]  1984] 416 738 753 28] 773 1.84] 0.33] 1223 1254 0.5 124.35 47633 378
16:34:04|  996.52 114] 1966 414 738 753 2] 7.0 1.91 031] 1237] 1284] 079 11231 37657| a8




DOE high power mortor test Amaco Catoosa Test Site

[
Well No. 23 Date: 2/22/96 =" | | ) |
Starting Dapth = 62392 B _|Bit Type = |Walker McDoanald MPSEH |
Ending Depth = 10:31.189 Bit Size = | 473 a =
Totsl Depth Drilled | 407.27 Bit Nozzles = 18,9, 12,12 ==
Hours On Bil = 4.0 | Mud Type = __|Water Based ,
Avarage ROP = 5,58 Khud Weight {Ibs.rgau = 9.00 ]
Drilsteing ()= | 660,49 Pipe (fy=_| 25141 Callr(®y | 40880 3
= |
BIT HODK '
TIME DEFTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fost | Hours
HH.MWM:SS FEET GPM PEl RPR fl-lbs fi-lbs fi-bs | KPS G's | G KIPS KIPS KIFS | FT/HR | Ongit OnBit
16:34:12 99677 115 1988 419 738 753 34 7.76 1.8 031  1270] 1252 067 11434] 37684 aj&
1634:20] 94702 114] 1988 416 738 753 28 7I7 187 043 12.20 12.5 065/ 12171 377.06 378
16:24:28]  907.27] 14 1075/ 415 713 753 24 7.72 1.94 034] 1225 1282 DF7| 10816 37730 379
__16:34:35]  ga7.52| 116 1981 422 738 753 28 7.73 1.95 037  1224] 1259 072 117.29) 37758 378
16:34:43 987, -m 193] 1889 411 739/ 753 28 7.74| 184  031] 1223 1254 067] 124.09| 377.83 378
183451 998.02] 114] 1905 414 738 763 24 7.74 1.1 0.36] 1222] 1256 0.79] 112.31] 378.08 3.79
16:34:58 99837 115] 1874] 418 737 748 24 773 1.51 D.a1] 1224 1258 0.7 120084 araas 3.79
153507 99352 114 1885 415 738 753 28 702 1.95 0.2  1235] 1282 0.7, 107.67, a78&7 18
= 16:35:15  898.77) 116] 1980, 420 738 753 28 7.68 18 0.33] 1228 1258 087 11581 aresa 38
160522  999.02] 115, 1998  a17| 738 753 28]  7.82]  194]  036] 1215 12.54) 101 129200 37807 3.8
B 16:35:28 000,27 112, 2064 400 73 753 28] 7.98] 1,54 035 1198 124 0.84] 13652 area4 4.8
== 16:35:35 099.53] 13 2051 a1 728|753  7H| 783 1.94 0.38) 1204 1245 077 14087 37958 3.8
15386 99992 112] 1712 408 741 753 24 986 18 0.22] 028|124z 9.38| 12186 37996  a.81
L 16:35:22] 1000.17] 113 1852 411 743] 757 28 741 1.94 0.33 1275 1352 1.58| 151.32[ 380.24 381
16:38:27| 1000.42, 113] 2069 408 744 757 24 7.23 201 D45 1283 1348 124] 16313  380.48 382
C 16:38:34| 1000.67 112] 2079 407 743 757 28 548 2.01 0.42) 1166 128] 291 13472 3en72| 382
~ 14537 1001.87 1131 1955 411 744, 757 24| 1292 1.84 0.44 7.21 784 0.83] 140.12] 38192 3.84
164533 100212 113 1962 412 744] 757 24 12,85 Z.05 0.56 727 7.78 0.96| 14701 3sz1a| 384
16:4540| 1002.37 113 1924 41z 744] 781 28| 1282 1.55 0.35 7.30 774 0.78]  137.50 aBaA1|  a.84
i 16:45:48| 1002.62 114] 1985 414] 743 757 28| 1289] 199 046]  7.43 7.08 0.93] 115.43] 38z6h 354
 16:A5:56| 100287 116 1927 7] 743] 757 24 1253 181 039 758 787 084 10831 382.02 3.85
16:46:05| 1003.12 14| 1933 413 744 757 24 1249 189/  047] 763] 807) 1.03] 6507 383.17)  3.85)
16:46:14| 1003.37 114 1918 416 744 757 24 1254 1.87 038 758 782 078 10772, 38343 385
— 1646:24| 100382 15| 1512 418 744 757| 24| 1244 1.93 n.32] 758 7.7 DES| 89274, 38368 385
= 1E4E34| 1003.87 116 1845 420 743 757 2| 1Za47 2.04] 0.45 755 & 0.84|  Bo4r| a3s3of 3,86
164647 100412 114 1825 422 744 757] 28| 1227 1.4 03| 7as 8.16 07s| 6803 38447 386
~ 16:47:04| 1004.37 115 1818 418 744 757 @8 122 1.82 0.32 7.82 8.23 077 53.83] 38442 387
16:47:15! 1004.62 115 1845 417 744 757 28] 11.39| 2 044]  B¥4 1008 239 77.95] 38468| 387
T 164722 1004.87 115 1630 419 744 757 24 1074] 195 038  Bag 9.72 0.74] 12860 38493 3.87
 16:47:30, 100512 116, 1502 420 744 751 28] 10.72 1.93 032 941 874 077] 119.04] 38516 387
— 16:47:36] 1005.38 116 1800 420 744 757 24 10.84 1.95 0,32 9.28| 06 0.75] 14318 38545 3BT
16:47:42] 1005.53 116] 1883 420 744 78 24 1 1.84 0,39 9.12 965 1.27] 14971 38588 3.6
16:47:47, 1005.88 115 1814 418 744 757 24 1116 2.01 0.57| 895 946 0.86] 17294 38592 388
16:47:54| 1006.13 115] 1830 417 745 757 24| 1085 2.04 0.45 827 981 1.2] 13477 3se2| a8




DOE hlgh power mortor test Amaco Catoosa Test Site
T | ____ | |
Well No. 23 Date: 2/22/95 , i il =
Staring Depth = 523.92 | [BitType = |Walker McDoanald MP&EH 3 g e
Ending Depth = 103119 [ Bill Size = a8 - -
Tolal Depth Drilled | 407.27, | |Bit Nozzles = 9,9,12, 12 -
Haurs On Bit= 4.0 Mud Type = Water Based =3
Avaraga RGP = | 85,58 hud Wiaight (Ibs/gal) = .00 | =
Crilsfring (fi) = BEOA49] | B |!".'.|EELU'FJ_=. 251,81 Collar (1) | 408.60]
BIT I HOOK .
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MM:SS | FEET | GPM =] RPM flbs | fidbs | felbs | KIFS T KIPS | KIPS | KIPS | FT/HR | OnBit | OnBit
16:48:02 1006.38) 113 2048 412 743 757| 24 1122 z.o2 0.6 B.91] 984 2.73] 120.53| 38643, 388
16:48:08] 1006.63] 114] 1947 413 744 757 24| 1302 188 044 7.0 7.48 0.3 150.11| 38667,  3.88
16:48:14] 1006.88) 114 1879 414 744 757 24] 298 206/ 052 7.4 7.1 11| 147.83 386.92 3.88
16:48:20,  1007.13] 115 1874 418 744 761 28] 128 2.01 0.45 7.22 7.51 0.86| 15254 aar2 388
16:46:25) 100738 114| 1864 415 744 757 24] 1288 189 04 7.8 761 091 15848 a3ardz 349
16:48:31, 1007.63 114 1840 413 743, 757 24] 12B3] 201  o47] 748 7.56 0.64| 145.08] 38767 _ 3.69
16:48:37] 1007.88]  112| 2029 408 744] 757 24] 1298 21 061 7.4 7.59 0.3 18870 387.03 3.88
~ 164B45 100813 114| 2000 413 743]  757] 28] 1276 212 069 736 795 134] 10583 38818 389
16:48:58 1008.38]  116|  1883 421 a4 7571 24) M7l 235] G073  Ta41 7.8 077 B883 38845 i
16:45:11,  1008.63 115 1881 418 74| &1 28 1268 FEE] 076 742! 778 145! 71.08] 388.68| 4.0
_1B4B:35] 100888 115  1524) 418] 858 1773 044 174, 2325 0.83 2.69 855 934 3740, 3seep| 3o
164845 100813 115 1724 416 746 761 T 16,76 2 045 334 383 1,58 @818 38018 391
16:48:53] 100938 114 1840] 415 745] 761 28] 1588 208 083 4.12 45 098 117.58| 389.45 .81
16:50:01] 1009.63 1B 1854 420/ 746] 761 28] 1594 201 0.48 4.16 4.54] 0.72]  117.55) 38968 3.9
16:50:08] 100988 15|  1858]  417| 746|157 24| 1579 187 043 4.82 5.31 1.32| 12800| 3saaz 3.82
— i65L:15] 1010.14 115 1888 417 748 781 28] 1521 2,01 0.51 4.89 5.28 0.86] 12127 30018 3,02
— 16:50:23, 1010.39 115 18200 419 745 781 26 151 196 0.8 500 548 0.88] 118.15] 39043 3.82
16:50:33, 1010.64 116| 1786, 422 748 7E1 29| 1482 1.55 041 5.18 555 1] S0.05 39068 3@
16:50:40  1010.89 116]  1807] 423 748 751 28| 1518 1.54 0.33 4.52 523  0.84| 12354] 390.85 3g2
16:50:47] 1011.14 116 16812] 420] 7486 761 28] 1597 186 037 4.03 5.24 D81 12578 38937 3.83
16:50:55, 1011.39 117 1806 423 747 761 24| 1547 1.95 0.34] 493 5.28 079 117.25] 39144 383
16:51:02] 1011.64|  115] 1822 418 47| 761 28] q4dB] 186 0.38 552 6.53 1.95| 1208.33] 309168 3.93
~ iG:E108, 1011.89 15 1865 LT 2 S| 24 14 189 042|641 651 001 14148] 38166 3.83
16:51:15] 1012.14 113 1853 412 747 761 28| 1385 206 0.56 5.15 [ 0.98] 133.24] 39218 d03
16:51:21] 1012.38 114 1958 413 746 757 24| 1401 188 0.5 6.10 6.49 0.56 148.05 39244 304
16:51:28) 1012.64 115 1824 418 77 761 24 1356 202 0,51 B.15 G.68 1.2] 128.32] 39269 394
16:51:35] 1012.89 115]  1821]  M7] 746 781 28 1398 2.08 0.52 5.15 6.56 0,88 141.42| 38283 3.84
16:51:41) 1013.14 116] 1870 420 747 761 24 1394 1,54 0.37 B.16 661 081 13273 35318 .94
16:51:48] 1013.38 116, 1848 420 747 761 28 138 18 034 621  B.58] 084 12545 39344 3.94
16:51:55] 1013.84 115, 1891[ 417 747 78 24 1274 185 038 7.38 795  206) 139.82' 39ap8| 395
16:52:02) 101380 115! 1923 416 747 7sd 24| 12.58] 1.98 0.28 7.53 797 083 12811] 39385  aos
16:52:08] 1074.14| 114 1948 414 747 761 28| 1253 143 0.1 7.58 BO7| 008 13687 39418 3,98
16:52:16 1014.38] 114 1927 416 747 761! 24 1245 1G94 03 7.66 803| 0BG 12050 38444 3.85
16:52:25| 1074.65 115, 1893 418 748 781! 24| 1183l 197 036 .18 681 1.55| 100.62| @o4.68 3.85




DOE high power mortor test Amaco Catoosa Test Site

Well No. 23 Date: 2/22/85 o o olog o e ool ] == | .
Slarling Doapih = 23,92 (Bit Type = Walker McDoanald MPGEH = =
Ending Depth = 103148 BitSze= | 475 | . = - =
Total Depth Orilled | 407.27| | | Bit Nozzles = 9,8, 12,12 =
Hours On Bit = 4.09 IMud Type = Waler Based
Average ROP = 89.58 Mud Welight (Ibs/gal) = 800 :
Drilistring (f)= | 660.49] _ |Fipe{itj= | 25181 Collar (it | 408,60 !
' HOOK, T
2l FLOW | PRES | SPEED |TORQUE| PEAX | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fesl | Hours
25 GPWM | P5| REM t-1s ilis | filbs KIFS | @Gs a's KIFS KIPS KIPS | FT/HR | OnBit | Ongit
1E:5Z234] 1014.9 i14]  1802| 414 747 785 22 181 207 0.49 .50 B.98 113] G779 35498 3.96
16:52:42| 101515 114 1857 414 747 751 74 118 1.98 0.4 832 EB50 081 11264 36521 3.96
16:52:4%)  1015.4 113 2018 412 747 781 24| 11385] 203 0.62 B.17] E.BZ2 085 141.35 39544 3.96
16:52:55 101565 114 2029 413 746 781 24| 1207|209 0.6 B.05 B.52 0.891]  146.34| 29560 256
= 16:53:03| 1015.9 115 1871 417 7a7| 781 24 1.0 1.85 0.33] 840 B8.83 1145 106.08| 395.94 3.56
16:53;17| 1016.15 116|  18&8 422 748|757 24 1iay 1.91 0.3 873 305  G74| Ba62 39610 187
16:50:26)  1016.4 115 1624 419 748 761 24 11.76 2.04 0.5 8.25 845 146 105.54
16:53:32] 1016.65 15| 1870 416|748 761 24 1188 2.0 0.44 £.14 8.86 151 14558
~ 1B:5341 10168 115 1881 416 748 761 24 1183 1.8 047 B.AR 886 085 Ba74
 16:53:50]  1017.15 115 2067 419 743, 761 24 1175 2.0 047 8.36, BEBB| 128 11108
165356 10174 115 2061 417 748 761 24 1188 1,88 041  B.22 864  0.89] 13405
16:54:04) 1017.65 114 1488 413 748 765/ 28| 12 2,07 061 812 £.54 093] 1333
16:54:08] 1017.8 13|  2016] 410  748] 761 24 1189 2.07 0.48 B.12 B.52 091 {4518
~ 1e5k18[ 1018145, 193] 208 412 743 761 24| 118 2718 o7 8.21 871 11] 130,67
16:54:23] 1018.41 114| 2015 414|748 761 24| 14.28 2,06 D56 582 84 358 1326
) 16:54:30| 101866 116 1915 431 74T 761 o4 14.6 104 0,56 549 BB 1.46] 12288
16:54:38| 101891 115 1916 418] 748 761 24| 1432 2,01 051  578]  B.22] 008 124.59
~ 15:54:45] 101918 116 1933 422 749 765 28] 1477 2.01 048 583 622  0.89 130.38
) 16:54:51] 101941 115 1944 415 748 781 24] 1431 199 0.44 5.79] 52| 089 13441
16:54:59| 1019.68 116 1938/ 420 T8 TE1 241 1428 2| 054 582 G.27] 088 120.21
16:55:06] 1019.91 115 1928 416 748 761 280 14.20 201 047 5.81 6221 po3| 13177
15:55:13| 102016 115 1948 417 746 761 28| 1428) 204 045 581 825 085 11825
B 16:55.20) 1020.41 115 1940/ 419 747 781 28]  1420]  202] 043 581 6.3 081 13227
~ 16:55:27| 1020.66 14| 1853] 415|748 761 24 143 203 054 579 6.22 081 131ae
~ 18:55:34| 1020.91 114 1977 413 748 765 28 1431  woal D57 579 §.22 D.BO] 12383
185541 102118 114 1954 413 747 761 28 1432 204) D56 577 B.22 D51 13831
16:55:48) 102141 115] 1948] 417 747 761 24| 1429 201 D54 51 5.22 D.B3| 122.04
16:55:55| 1021.67 116]  1929] 420 L T4 I -] 24| 1438 205 056 584/ 532 081 126,15
16:56:02| 1021.92 14 1874) 414 745! 761 28| 142 2,03 0,49 5.84 6.32 101 12763
168:56:10| 1022.17) 115  1940) 418 746 | 761 24| 1431 202 048 578 6.2 095 12554
16:56:17| 1022.42] 195 1948 418 747 761 24| 1416 211 062 543 6.53 1.24]  115.72]
16:55.:26| 102267 134 15982 als) 74Tl 761 24| 1419 2,02 0.56 580 634 081  108.14
16:56:34| 102282 114] 1957 413 747 | 761 24 141 212 0.67 B.00 6.46 003 10855
16:56:41] 102317 114] 1972 413 747 761 28] 1424 2.05 058 588 6.27 058 12414




DOE high power mortor test Amaco Catoosa Test Site

[ |
\Well No, 23 Date: 2/22/96 D | ' = =
Elarting Depth = 623.82| |Bit Type = |[Walker McDaanald MF‘BEH I I —
Ending Depth = 103118 Bit Size = 4.75 —
Total Depth Orilled | 407.27| Bit Nozzles = 9,8,12,12 —
Hours On Bit = | 4,09 o MudType=  |Water Based [ — =3 —]
Average ROP = 99.58 hud Waight (Ibsfgaly = 9.00 | | i =
Drilistring (1) = 660,43 Pipe ()= | 251.81 Collar () | 408,60 ) L
I
BIT HOOK '

__TIME__ | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours

HH:MM:SS FEET | GPM PSI RPM fidbs | fl-lbs M-lbs KIPS G's Gs | KIPS | KIPFS | KIPS | FT/HR | OnBit | Onbit

~ 16:56.48] 102342 115 1548 418 747 781 24| 143z 1.98 048] 578  6.25)  1.08] 127.70] 40348 403
16:56:55 102367 15 1967 418) 747 781 2B 1435 1.98 0.4 575 615 0.88] 135088 403771 4.03

16:57:03| 1023.92] 114 1876 415 74T 761 28| 1437 2 0.51 5.82] 6.2 0.81] 11804 40397) 409

16:57:08 102417 115 {891 417 748 761 24| 14,33 211 0.58 5.77) B.2 089 13162 40425 403

18:57:15| 102442  115] 1977 417 47 761, 24 143 1,64 0.42 578 6.22 0.83| 13850 40447 403

16:57:23 102467 115 1874 417 47 761 28 1427 2,02 0.52 583 @2 0.58] 124.57| 404.74 404

16:57:30|  1024.92 13 1986 412 748 761 28] 1432 2,08 0.55 5.78 6.2 0,93 13853 40498 404

18:57:37| 1025.17 114]  1968[ 4] 748 61 24| 1432 1.99 0.47 578 6.2 0.84] 12693 40523 4.04

16:57:43 102542]  115]  1sE2 AT 748 781 29| 1432 196 0.4 577 6.22 093] 13516) 40547 4.04

16:57:50| 102567 114 1952 414 748] 761 24| 1432 19 04|  578| 627  1.03) 13978 40572  4.04)

16:57:57| 102583 116 1850 420 748 761 24 1434 1.88 0.4 575 615 0.86] 120.01| 40588  4.05

16:58:03] 102618 116 1948 420 748 761 24] 1435 169 D44 574 818] 0861 14187 40622 405
__1E581] 102643 114]  1pa0]  aid] 748 765 28, 1434 198] 038 575 413 079 123.55 40848 4.05
165817 102668 115 182 17 748l 761] 24] 14,29 1.84 0.34] 581 B.18 O.84| 13311, 40672 408

16:58:24] 1026.93 18] 1od4] 418 747 761 24 4Ad 1.88] b4 575 6.15 0.88] 13675] 40G.88|  4.05

16:58:31) 1027.18 115] _1830] 48] 747 a1 24 1433 185 0.38 5.76| 6.2 0.83] 12580 40723  4.08

16:58:38] 1027.43 115~ 1812 418, 747 761 ) 143 185 0.37 5.80 6.2 0.85| 13385 a07.47 4.06

16:58:45| 1027.68] 118, 1912 419 747 761 28] 14.31] 1.67 0.38 5.79 6.15 0.81] 12638] 407.74]  4.08)

16:58:51 1027.43] 115 1888 418|747 761 24| 1431 193 0.31 577 8.15 0.78] 13408 407.88] 408
1658580 102878  118]  1905[ 422 747 761 2] 1432 1.97 0.34 577 6.15 0.:81] 137.15] 408.22]  4.06
16:55:05] 1028.43 115 1909 418 747 781 24 14m 202 0.44 578 G.18 0,84 121.74, 40847 408

16:59:12| 1028.68 115 1907 17| 747 751 24 14.33 1.03 0.32 576 5.13 0.85| 14195 40873 4,07

16:58:18.  1028.93) 116|  {=as 422 744 765 28] 14.31 2.03 0.54 517 63 113| 12013\ 40888 407

_16:50:26) 1029.18 118 1828| 428 74T 761 28 14 194 03] 578 625 0.83 13270/ 40923 407

16:59:33|  1029.43 17 1815 423 47| T6i 24] w2 18] 027 588 6.3 081 124.03] 40945 407

16:59:41] 1029.68 17 1860 423 748 751 24, 142 182 0.28, 589 6.27 0.85| 11238 40972 407

16:59:48] 1020.93 117 1894 473 746 761 28] 14.25] 183 028 5,85 6.2 0.74| 12052 40698  4.08

16:59:56| 1030.19 117 16861 424 745 761 28] 424 1.95 0.32 5.5 6.22 0.89] 11676 41023 408

17:00:02| 1030.44 17 1657 424 746 761 28 12.3 1.93 0,31 7.80 5.38 278 138.07, 41048] 408

17-00:08  1030.65 17| 2024] 423 747 761 24 1223 185 038  787| 828 081 15348 41073 408

17:00:15] 103054 19 2004 48 747 761 28] 1228  1.53 0.31 783 B 093 14587 411.01] 408

17:00:21] 1031.18 116 1567 4Z1 748 761) 24 13 ¥ 104 0.34 7.82 8.33) 088 14841 41124 406




DOE high power mortor test Amaco Catoosa Test Site

|
I O |
Well Mo. 23 Diate: 22606 I ' — |
Starting Depth = 1031.27] Ell Typa = [Walker Mc!:lctanald MPEEH | ==
Ending Depth = 138214 [BitSiza = | 4 Ts | = =
Tolai Depth Drifled = | 350,87 Bit Nozzles = 8,8,12,12 |
Hours On Bit= §.53] = 2 Mud Type = Waler Basad W
Autragn ROP = 63.72] (Mud Weight (bs/gal) | .00 = = g o
[Qrllsiing {ft)= [ 107136 = Plpa {it) = I GH2.64 i Callar {ft)=]  403.88] = =
aT | | HOOH
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA = ROP Feel | Hours
HelMIM:SS FEET GPM FE| R fi-bs It-lbs fi-lbs KPS | Gs | Ga KIFS KIPS KIPS FTIHR CnBit CoBil
B:18:10]  1031.27 L] a71 304, 38 28 20 10,66 1.61 .22 -0.00 0.34 0.8 168.B4] 41176  4.1034
BA014| 1031.63] 12 BET 406 <[ 29/ 200 16,68 1.82] 0.24 o2 0,26 105 20843 41176 4.1034
Bi18:25| 1o3igel 08|  1029|  aog a7 29 20] 188 184) 03| oga 1.22 194  B7HS 41183 41052
BAG:53] 08203 0¥ 1160 B0 -8 25, 24 1640 186 0o 3.02 585|  A84| 3144 afz08]  411ap
B:20:23] 103218} Wyl 1214 388 -38 -25 24 1417 1.81 02z  Hal 57 D57T| 1883 #zza|  a4a15
G2098 103243 07| 1387|988 T 28] P0| 1247 187 0.34 T3 B.BG 481 6131  aiza7| 41288
B20.50] 103288, Wy 157 388 - m ] 823 1.86 031 ©7s| 1084 103 7845 41275 41280
B20:58| 1032940 104] 1775 a7 40 -28 24 06T 203 08¢ 894 034 103 10%14| 4iz@s] 41313
= T E2104] 103318 106 1882 386 -a0 28 1o 006 2 0.65 8,65 606] 081 1em3] 41324 4qi3a
o 8:21,10] 103344 106 1847 | 388 38|  -m| o 108 1.84 .57 a7l  oo7 084 14684 41349 43347
8217 1033s8) 107] 1815 389 -1 -25 537 1088|203 o6 8.75 8.26] D84 13064 41373 41367
- 82123 108394 103 1844 375 26 -2 48] 1083 qez 048 67 807 084 15296 41388 41381
| | 1oEdad| 106 14201 585 41 -25 53 el 1,80 0.48] BT G20 BB 1i6.4] 41425 41408
o 82158 103844 105 1576, 384 40 21| 53] i0.q9) ] 0.54] B.82 .18 mA4| 19885 af45| 41424
82145 103480 105 REEFS 382 A7[ -5 45 t0q6] 185 047 085 B9 0.74] 12701, 4id.78]  4.1444
8:21:53)  1024.94 (I 1008 3\F| a7 -25 48] 1hea 194 046 554 8,34 0.8 10783  414.88] 41487
e@204| 103518 103 1874, ars| 4z -25 48[ 1046 188 048 0.5 95 074 5638 41525  4.1406
B:Z215| 103545 102 2a88] a0 -131] -2 356 1047 156 a1 9,13 10,46 3,21 83730 4158, 44524
22245 10356 e 1458 308 N 25| 63 18,97 218 1,26] 66 8oz 1883 1BG3 41665 4185
~ @zmEd| 103585 6T 1551 G -aa| B8 o 16.26 186 0.3 332 a4 2068|5538 4158 41578
8:23:12]  1026.1 108 1671 38R -ad] 2 20 1508 185 0,33 45 484 0.85] E0.22] 416.15 41827
B:23:36) 103535 0 1674 385 41 28] 4 1497 1.87 0,32 481 458 0.6 3T8| 41688 41803
B:2401) 10368 107 16ER EET -24 20 1485 1.67] 034 5.0z 677 278]  3e28| 41085 49762
B24:11| 1038.85 107] 1781 388 40 -2 0] 1z2A7 1.85] 0.a2 i ?z. 709 0.64 & 4180 4470
L Wi e 348 T ] 187 03 g4 708 053 9047 41798[ 41819
= B:23:32)  1037.35] 105 1801 A8G -38 28 20 128 L8 - oar 676 7.08 0,57 86,22 417, 41| 41848
B:24:42) 10376 103 1504 ar7, 30 -39 2] 128 1.8 035! 6.70] 706 0,57 B7.60] 41768 41877
B:24:53] 1037.85 05 1785 ag 38 -m 20, 127 102 0,42 683 708 053] 8478 4178 41805
BZ5:04] 10381 105 1784 3n4 28 ] 20] 1275 1.87 0,58 B84 716 DAF|  vEE7] 41848 4184
B B2522| 103895 07| {raz  so9 38 43 16| 1252 187|033 707 747 081|506z 41841 41040
52534] 10386 107 1796 3me] 34 -33| 6] 1278 1.88 0.36 CIEE] 7.8 0.88]  78.28] 41865 4202
L2541 1036.85 105 1898 382 At 33| 16 1248 1.88 037 77 785 158 118.47| 41801  4.2043)
= 8:2548 10394 104 1081 are| 38 28| az 11,83 1.85 0.a1 T 814 D67 13051 4847 4.208
8:25:55;  1039.35 ] 1084 a77] -87 -28] 2| 1169 1.56 0.35 7.5 802 0BE| 125237 41942 4208
A:26:02, 10396 105 1071 3g1] -38 28] a0 11.84] 1.84 046 775 8.4 CE9|  13212| 41005 4,21
H:26:08) 103086 108 1924 305 -39 23] 8] 1188 188 031 7.84 78 05| 13548 418588 42117
i 82806 104011 108 1034 53| -39 .33 16 1168 167 0.35! 771 807 DA7]  13268| 43015, 42138




DOE high power mortor test Amaco Catoosa Test Site

Well No. 23 Elnln LT ' E 3
Starting Depth = BECEIE _IBII: Typcr Walker MeDeanaid MPESH |
Ending Depth = | 138214 Bil Size = 475 = |
Tolal Depth Drilled = | 350.87 Bit Nozzles = 9,9,12,12 = = i
Hours On Bii= ' 653 Mud Type = [Water Basced R
Averagp ROP= | 53.72 hud Waight {ibsfgal) 5.0 5 ,
|Brilistring (i} = | 16136 Plpa iftj= | 562.60 Collar (=] 40888 ; -
BIT HOOK
DEFTH | FLOW | PRES | SPEED | TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fasl | Hours
HHMMSS FEET | GPM | PS| | RPM | fubs | mdbs | fibs | KPS G G KIPS | KPS | KIPS | FiiHR | OnBit | OnBil
— B:20:23] 1040.30 104 HE a7d -39 -25 0] 17z 1.88] .34 7T B.14 I T
B2fdd] {04061 106 1875  a2a4 0] B 20 1162 181 41 787 8,53 0.70] 0483 42067 42160
B:26:43) 104086 108/ 1884 a8 -4 -2 24 11.54] 1.68 0.36 8.05 8,31 0.57] ®383| 42082 42912
B2A 54 1041.11 106] 1880 Y -40] 29 20| 148 &6 0.54 B.13 845|057 TE75|  421.18] 4.2244
BZ705] 104138 107, 1808 356 40 -25 2| 948 187 0,38 8.1 B.38 0,57 852) 4214 42275
B2714] 1041.61 106] 1885 24 | | 20| 11.58] 187 03 801 Az 08 9777 47168 dz3am
EiZ7:28] 104158 06| 1875 354 -3 -28 20| 1154 1.8 03| 8Os BAl] 082  BEdS| 4101 42999
B27:34] 104217 107 1902 351 40 -z 20 1158 1.85] 0.8 .03 B35 085 100.84] 42218 42352
BiZT44] 104238 107 1807 381 40 -29 20[ 1155 1AT DAz B.04 6.23] 053]  Ba@2| 42242 4.23B
82754 104261 106 1802 37| a0 28 20 1158 1.88] 030 8.0z 8,31 GH 0483 aZzoa 42407
104285 108 1855 384 40 <33 18] 1151 185 031  sos| B38| 0.67 8407 42201 42438
104311 107 maa] 384 -1 20 24 14 1.84] 032 B.18 8.45] 0.57) BU.26| 42318 42473
1043.38 107 1804 307 -0 -28| 2] 1138 168 0.34 B.23 B.52 07|  BB37 43343 43513
102381 105 1945) a7 -0 -33 18 1167 188 ©0.38 7.02 CHE] 0.55| 107,54 42388 4758
103,86 106 E] L 20 1166 188 037 783 B.Z3 ©57T| 1061 42381| 42508
102411 105 012 381 40 32 1|/ 1188 181 043 7.83 B.23 0.57 108.32| 424.15] 42582
1044.36 105 1820 361 -} S A T A - T 038 7oz 818 062 10258) 42443  4.2607
1044561 | 108 R4 304 T -28 ] 031 508 8.4 0.74 843 42406) 42633
104487 07 1785 391 EL ) 20 11.58 189  0az .21 BA47 0.53] Ba0al 42481 apav3
104512 7] 17E0 aeg <0 38 16 11,24 1.85 0.27] 834 BE4| 073  47.52] 42518 agves
104537 07| 1778 2] =0 -3a] 16| 1138 1.0 035 826 B.6 0.55| Bid43| 42542 27705
1045 62| w0y 4T s0] 42[ 33 0 11.3 1.86 033 8.8 £.55 O8] 5230) 42585 4.2814
1045 67 Wy i74a 288 -1 =33 1w 1128 183 035 831 852 05/ 5483 42503  Azm8
4612 108 iTaz]  am =0 33 18 1127 181 b2a 831 882 D.53 E0| 4Z618]  4.ZG0A
1046 a7 1oy 1758 390 -0 -20 WM 138 ime ] B8] BEE|  0.78| 8920 27642 4.564%
1040.62] 108 1708 agd 42 -28| o 1128 184] 0.8 B3] B6.62] D0B3] 5552]  4p6.66)  4.2091
104667 108] 1761 a7 -1 -20 207 q1az 183 0.26 827 BS| 08 5485 42891 43037
104742} 108 1750 54 41 -3 16 1.8 1.82 0,28 827  BE7] 057  60.68] 437.17| 43007
047,37 107 1780 388 42| 2 24  1143] 183 03 RE B45 065 72| azial|  aaniz
1047.62 108 1747 393 42 33 20| 1 161 023 .34 852 056|  A7T54] A37.68| 43160
1047.57 07 1788 ECE L -33 16 .32 1.53 028 B.26 BAT 05| 5955 42781  4.9008
048,12 106 1754] 381 -z 33 200 12 1,82 036 B.35 B.55 43| 4377 42617  4.3064
104837 105 1774 384 T 18] 1133 186 03 B.25 BAT 048]  B267| 42843] 43304
1048 52 108 1753 367 41 -33 16| 11.38) 185 0.3 822 .45 053] s200] 42866 43944
1887 07 1774 300 ] 20 1148] 183 028 81 B35 057] 8034 42882 43375
1043.12 108 1745 306 -4l -33 18] 118 181 6.4 538  B&T O8] azga|  420417] 43433
104537 107 74z 301] 42 -33 18] 1118 1871 047 Bal BTAl  0DE| 3775 42943 44409




DOE high power mortor test Amaco Catoosa Test Site

| ' . =
VWall Mo, 23 |Dale: 2126186 T [ . =
Stading Depih= | 1631.37] Bit Type = [Walzer McDoanald MPEEH i | T
Ending Depth = 1382.14 Bit Size = 4,75 | - S =
Total Depth Drilled = | 350,67 Bit ozzlas = B, 012,12
Hours OnBil= | 651 | |MudType=  |WalerBased | —
Average ROP= | 53.72| i Mud Wesght (lbsigal) | 8.00 = =
Dristring (i) = 107438 Fipa (ft} = 66268 Caollar {ft)=|  408.68 i
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HHMM.55 FEET | GPM PEl FPM | Tlbs fdbs | fdbs | KIFS Gs | s KiPs | KIPS | KPS | FUHR | OnBil | onai
BA436|  1040.02 105 1870 a8z B 23 6] 11.54 2 056 804] 543 108  BO47] 42988 ea3gar
B3442] 104087 108 1882 da6 41 33 18] 1201 185 063 757, 782 072 14903 47953 43548
B3kE1| 105012 106 1877 388 - 33 6] 1102 1.85 0.29 7.85 B23] 0.8 108.67| 4302 4.a%e7
i B3500| 1050.37 108 1824 T 23 18] 4158 187 0.31 i B33l oB2|  o6.A41) 43041  4.3560
B:3511)  1050.62 168 1824 gz -42 33 0] 1153 1.24 0.31) B.05 835 085  80.27| 49067  4.3825
e B36,21| 1060,87 108 1855 g6 42 -33 6] 1158 1.86 0.31 8,03 843 086 oped3| 4an0z 4365
B3528| 105102 106 18900 386 -1 33 1B 172 127 036 .55 E.:20 078 11486 %a11s 43673
= = B:35,30| 1051.27 107 1838 aaa -1 -33 18] 1153 186 o34 804 831 06 8471 43143 43702
_B:35.40| 1051.83) 108 1810 385 42 33 18] 115 1B 0.1 E.06 B35 088 5103 43108 43791
8:36:00 1051 88 108 1851 a4 -+ -8 20] nE6|  1pe 0.35 503 831 ot B34, 43183 48759
| A3kar| 105213 07| 1882 389 - 33 18] 1178 1,85 0.31 781 Big|  084] 72174 43217 4avez
Bi36:18| 105235 08| 1818 395 -41 -33 0] 1148 183 0.28 808 8.38 057| 8352 43242 42811
= E;36:28| 105263 108 1850 394 43 a7 18] 87| 18k 02 am FRE) OE7|  BABA] 43267 40630
B:3G:37| 105286 05| 1862 383 -41 33 16 1.6 184 0.28) TET H.26 062 10151 43293  43&62
B:36:46) 1053793) 105 1892 382 42 -33 16, _ 1166 1.84 0.25 7.01 8.21 065 D946 433.47) e ases
- Bi3E:55| 105330 108 1862 3a5 2 a3 18, f184| 184 oza 7.83 B.28) 077 10478 43342 43914
B.37:04] 1053563 106 1858 T ) 6l 116 184 0,28 7.89 8227 085 9975 43367 43957
Di37:12| 105388 165 1884 a4 42 43 18] — 1168 184 0,28 T8 B.28 070 10486 43393 43063
B3T21| 1064.13 108 1877 a2 -2 -3 6] {163] 183 025 7.84 828 06 108.08) 43418 43805
B:37:30| 1054.3B 105 1eoo|  dad| - 4zl a3 16 1165 185 D.27 782l moa B.74) omz6| 43442 44011
B:37:38| 108463 106 1877 a7 42 33 18] 11.82] 181 0,23 768 6.0 D77|  1DSBY| 43407 44034
i B:37:55| 1054.88 109 1752 98| 42 -33 0] 1137 184 0.5 aal 8,57 0.78 5437 43402 4408
B3B:08| 05513 106 1785 345 A4 -3 20 114 151 622 87 B4 053]  BB12] 4352 44717
B:36:17| 105536 104 1854 o] 43 93 18] e 1:83 031 7.83 £33 DBS| 105.08] 43542 4414
 H:B629] 105583 107 1818 EET] -42 -33 16 1148 168 0.3 8.1 843  0v4| 7GR, 43568 a4iTs
B:3E:41] 108508 109 1784 ags| a2 -2a 20 11.37| 1.65] 0.32 8.2 oa7 088 7076 493523 44208
B:36:54| 105613 0B 1782 jg2| @@ 29 207 1142|188 .31 B.15 843 088 7068 436.18| 44243
B:38:12| 1056.30 1a7 1770 390 43 -33 20] 1128 183 0.2 831 B.64 074 5166| 430.44] 44280
B:30:18| 105663 108 1872 384 -42 -9 20 1.7 1.83 027 7.87 818 062 11867| 43668 44315
B30:E1| 105686 105 1780 382 42 -33] 2| 147 158 [EH B.1 RS 083  T456) 436082 44347
B:30.43] 1057.13 107 1785 ;e 4z -33] 2 1941 183 04 a.15 B5a] 101 7H| 437.18] 4.4381
§:30.5G6| 1057.38 107 1795 ELC 40 -39 2 114 1,58 033 &i6 B.57 122] 7231 4ard4| 44415
B:40:07| 05784 105 1811 383 40 -20] 20| 1148] 185 035 804 Bas 0B 7B az- 4377 44347
 B40:13| 1057.88 108 1843 382 -z 53] 16| 1187, 185 0.3] T8 785 072 14B51] 43796 44484
 Bd0:0} 10584 108 1922 ay| 43 -33 2] 1188|136 0.32 758] 785 078 13331 438.18, 44484
— Ean27) 10eEa0| 107 1857 L] ) -33 20 4] 187 024 v73]  BO4] G072 12638 A438.43] 4.4504
B40-35] 1056.64) 105 1837 3a1 a3 33 16 M7l 1.81 0.21 7751 B.14]  0B5| 12164/ A3J8BB| 44524




DOE high power mortor test Amaco Catoosa Test Site

| ! | |
Well o, 23 Date: 226/90 [ TV S N ' =
Staring Degth= | 1031.27] Bii Type = |Walker McDoanald MPﬂaH I
Erding Deplh= | 138214] Bli Size = 475 s =
Total Dapth Driled = | 550,47 |Bit Nozzles = 2,812, 12 Hi I
Hours On Bit = [ 6,53 hud Type = VWater Based | e | I
fwerane ROP = E372 ‘I-.iud Waight (Ibsigal) | 5.00 | | I=—= |
Drillsling () = 1071.36] Pipa (fi) = | ee2 BE, [Collar ()=, 408,68 | 1%
I |
BIT HODK . |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAX | DELT | LOAD | PEAX | DELTA | WOB | PEAK | DELTA | RoP Feat Haours
HH:MM:55 FEET GPM P3| RPM [ 1t-Ikxs fi-lbs KIPS G's Gs | KIPS KPS KIFS FT/HR CrniBil CnBit
G:40:43|  1056.60 107 181 380] 41 -28 28] 11.74] 181 0.22] .82 (R 0682|  11033] a38.04] 44547
BCa0:ED| 705814 107 118 i 4z 23 6] HrE 1eR [ B14] 0BS5S 11653  439.10) 44567
B:AD:ED| 105039 w07 1520 388/ 42 23 18] 1172 182 0.24] .68 8.11] 057 105908 43943 4459
BATOT| 105064 18] 1708 397 42 -33 20, 1164 1.83 0.24] 7.2 B28] 074 1o7.52]  439.60) 44618
B:A1;18] 105089 106 1THT 388] -4z 23 0] 114z 1.83 025} B.15 8.5 0.77| 7452 43594 adsdr
B:41:31| 106014, 108 1708 357 -42 33 200 1148|185 03 B.04 6.38] 0.6% TB42| 4408|4882
= B:41:42| 108038 107 1764 390 43 0] 1148 tET 031 809 B.33] 05 855 44043 44711
 BATS0| 106064 L g3/ -2 33 2] 1.7s 188 042] .82 6.28] 098]  103.6| 44068| 44733
5= Ban5E| 106083 o7 1931 T -33 iC 12 1,88 0,32 7.68, 7.8 0.67] 15286) 44085 44751
8:42:03] 1061.14] 105 1937 asal -42 S| 18] 1183 187 035! 764 B.02: 0.74] 1384 441,2]  4.476D
B.dz10| 106139 104 1082 380 &1 34 16 i1.64 188  o#42] 773 B16]  0.BB] 117.42| A41.ab|  ddrel
O Tadzay| 106164 105 1045 384 4 =3 IR 1.83 0.36] 7.76 623, DB4] 12952 44158 4481
842,26 108189 108 1853 agy| =3 -33 200 11,78 1.86 0.28] 761 811 073] 19088 44104] 44831
“mazad] 108214 108 1645 392) ] 20] 1.6 1.8 0.24] 7.80 528, 088 10208) 44219 44857
I 3AZ46] 106235 08| 1810 302] -42 Sal 8] 11ad 182 .20 B3 635 053] 8023 44243) 44808
34258 106264 108 1840 | -1 -20 AR 184 028l 81 B3l 057 7067 44288 44035
il BA3:08] 106289 108 1638 37 -1 33| IR 123 0.27 507 B3| 053 8683 44284 44851
L4823, 1088.21) 106 1468 443] 770 [TF] Sg]  feE0] 15| Gm 28 333 331 O1.83] 44326 45034
m4EaZ] 106347 105 1680 438] 968 1117 352 404 201 .56 6.24 6,62 680 6791 44354 4,508
BAE:38] 108372 106 168D a4z 1084 137 ] 1124 2 0.6 885 1068 172 w8164]  24378] 46074
“BABA4] 106387 04| 1HE5 434] 1054 1174 03] n1or 1,88 0.53 1012 10,56 1.08| 15523 444|  ashmz
“B4a48] 108422 107 1877 443 1018] 1108 174 11.3 188 053 5,80 10,46 141 19333 44431 4Bi0E
BABEZ] 108447 107 1688 4437 1048l 1133 186 1168 156 0.51 853 o 11 297.24] 44452 4117
1064.72 107 1807 44d] 1081 1150 180, 1194 EDi 0,63 8851 051 181 180Z8] 44477 45129
= 12| 1064.57) 04| 1825 435, 1045] 1170 255, 1118|208 062[ 1003  10.51 113 17238 44B01| 45143
e 549 pe| 108522 108 1677 451 ani 1154 2470 1145|148 0,54 g54|  1nae 063 17548 44528 4.515B
B:40:12] 108547 08| 1860|448 283 1154 247 n24 204 0.6 5.85] 1044 D88 18763 44553 45172
= B40:18] 108572 107 1655 448] 857 1287 555, 1114 205 06| 10080 051  086] 180.23] 44578 45186
Bamz4| 108527| 106 1851 442 984 1121 0] 1Az 1,89 056 1007 1053 1.05] 16817 446,03 45303
Bdn:ge| 106623 103 1001 428] 1028 1049 122 11,23 202 065 HEG 044 1.01] 175.47| 44627 45218
BAD:35| 1006.47) 104 1had 435] 107 174 74| 1138 2102 058 1061 1053 11] 15588 a446.52 4peaz
E40:40| 108672 od| 2007 433 11211 1231 227 114 202 .63 10.0a] 1053 058 17876 446, ?E 45248
— BA946| 100687 04| 1888 435] 1100] 1184|188  11.13 214]  0B8[ 1008] 1081 0,56, 160]  a447.04) 45284
I 5:40:51| 1067.23 104 1678 434] 1102] NT4] 190 MA[ 214  omt| 108 1053 D84] 15887 447.27| 45281
B4B5T| 106748 108 2000 448]  11a8] 1287 218 1108] 208 0,88 101 10.56 058] 15775 a44ar5z| 4585
B “B:50:02  1067.73 103 2048 431 117 1340 223 11.32 2.15] 088 987 1048 148] 177.8] 447.79]  4.5300
B:50:07|  1007.98 104 2057 434] 1202|1270 160] 1124 247 1.2 B85 10.53 1.36] 10282 44803 45304




DOE high power mortor test Amaco Catoosa Test Site
| |
Weall No. 23 Date: 2/26/86
Starbing Deplh = 103127 _|Bit Typa = [Walker McDoanald MPEaH
|Ending Depth = 1362 14 Bit Siza = 475 ——
Total Copth Drilled = | 350,87 Bit Nozzlas = 9,8,12,12 = =
Hours On Bit = 8.63 | Mud Type= ‘Water Baged —
Average ROP = 5372 } | IMud Welght (lbaigal) | .00 ! i T
Driltsiring () = 1071.36 IPipe (= | #62.68] (Collar {it)=| 404 68
BIT HOOK |
TIME DEPTH | FLOW | PRES | SPEED TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | wom | PEAK | DELTA | mop Feel | Hours
HHMMSS FEET | GFEM Pl RPM fi-ibs A flbs KIPS (] Gs KPS | KIPS | KIPFS | FI/HR | OnBit | GnBil
B50:12]  106A.23 103 2116 432 1248 1364 L] = T I B85 1o&a 1.22]  1E7.4] 44837 45330
B50:17| 1066.48] 105 2151 437 1223 1358 FE AL z27 103 887 1bsa 128]  1B0.26| 448.50] 4.5352
B:50:23] 1066.73]  104| 2148 434 1232 1405 3440 1118 22| 005 1003 1053 103] 17147 44883 5367
E:50.20] 1088.88, 104 2115 435 1183 1352 312 1.4 Z1Nn G880 1014 10.65] EE] 1447 44805 25384
£:50:35| 1069.23 102 2166 426 1241 1777 7980 113 273 108 1008 10920 1.83]  18312] 44837 46401
B.50:40| 108948 103 7123 430 1381 1372 arg 1114 233 111 1005  1068] 138 166.76) 44086 45415
8:50:47|  1008.73 105 2050 436 1123 1316 380] 10,87 228 107 032 To.04) 111 130,04 s40.78]  4,5438
B:50.54| 1009.85 106 2153 438 1303]  27as| 2131 1084 2.21 0e7| o 1.8  261] 12375 45005 45456
B5101] 107024 4] Zm0l 43z 1483 27Z9 2301 1237 235 1.14] 88| 1187 B82]  141.8] 450.26) 45éra
| 85108 107049 08| 1782 448| B3| 1267 B0Z| 161 825 101 508 658 347| 117.22] 450.54]  4.5496)
B:1:14| 1070.74 105 1913 433 1028|1344 G20| 1448 227 1,18 6.7 833 321 153,27| A45081| 4551
_ESL3T] 107089 106 1831 44z 1040 1287 488 qaay 231 1,18 TR BE7| 175 14841 451031  4.5827]
BE1:25] 107124 105 antal A%y w78 1308 5i4| 1378 23z a2 Ta BZ3 208] 538HB| 4513 45530
antodl) 107t.49 106 2068 439) 1195  2239]  184s]  1a7E 23 1.06 7.42 &858 306]  1731| 45158 45553
B:51:95] 107175] 108 2157 45 1264 2611 18556  1a.40) iH| L Tz 562 350] 18352 45183 45567
B1:38] 1072 108 1905 a0 753 1920]  77a] 4748l 3 076 a@s TAT 527 215421 45204] 45578
E E:514%] 107295 108 1755 445 913] 1291 BE7| 1527 2.29 1.03 59 7.63 428 @686 4523  4.5607
E51.55 1078 107 1848 ad5 813]  186] 381 1a7a 213 oag T45]  H16 1.24|  176.08] 45256 45622
BEZOZ 107275 080 1814 442 220! 1052 25p EEF 207 0.76 7.08 5.43] 103 12747| 45381  a4%8en
a— E:5208] 1073 18] 1810 448] 516] 1145 332 1305 214 087 812 BRG]  137) 12389 45304 45665
8:52:22] 10725 107 1629 445 £ 2187 1586 1275 2.28 .03 g4z 882 223]  7188] 4533 4geng
Bi5520, 107356 105 1830 442 1004 1330 555 1347 254 144 0% 8.74 V48| 12B82] 453.64| 45710
8:52:34] 1074.75 108] {860 452 B54| 04 168 13.4] 28| o7z T B.28 088 167.93] 45361] 4,579
BEZ41| 074 108 1768 52| 836 343 [0 ) 0.2 THA  Bas DBR|  4AEY 4md0m 45751
B,5247|  1074,26 106 1740 44 B31 823  154] 1316 201 0.61 B0} 645 0BG 13454 45431 45768
Bzsd| 10745 100 1763 448 (A (ER 23| 132 20z] 068 7.96 543 D.08] 120.22| 45456 45788
85301 1074.75 107| 177|447 694)  983]  199] 13.26 188 053 781 84 093 13773] 45481 45805
H:BE07 1075 108 851 XTI i 1044 180]  13.20 201 08 788 838 101|  147.87| 45504 4,583
_ ®SE13| 107525 108 1885 442 o 1048 T 218 omd| 7 B35 DO3| 13664| 45531 4.5842
B:53:12] 107651 105 1630 439 E87 o71] 166 1328 1.98 0.61 7.8 a4 0.06|  156.34] 45550 4 GAGT
BE3:28] 107576, 111, 774 480 64| 1077 34| 1303] 206 073 E14 882]  1.24] 10182, 4558| 45882
B34 1076.01) i0s]  18E8. 437 ] w03 2 13.38 | 208 068 781 B.20 104 1505 450.08 45897
- B:53:42) 107024 107 1800] 445 BEs 1016 255 12.86) 208 0.74! 821 BG4 086 107.93] 4563, 45023
B:63.50) 107651 106 1708] 443 B35 1085 450/ 1261 308 07 sse @ 108  5378| 45658) 4.5864)
_ ®ba2i| 107670 108 1702 448 746 1080| 4da| 248 2ow 0B8] B0/ 805 G.93  40.84)  456.8) 46029
BiS451| 107600 108 1643] 448 (i 843 428 1241 205 D89 B7G 8.4 0BT 2432  UET[ 4siaz
B5515] wiT.El 108] 183 448 Tar a7 245 _1282]  Z0B| 072 B.65 81z D.Bd] 3708 457980 46177




DOE high power mortor test Amaco Catoosa Test Site
| | -' | |
WeillNo. 23 |Dain; 2/26636 ]
Starfing Depth = 105127 |  |Bit Type = Walker McCoanald MP&GH K =
Ending Depth = 126214 Bil Sizo = | 475] [ =
Tatal Deglh Crilled = | 350,87 | Bil Nozzles = _ 9,8, 12,12 il
Hours On Bit= B.53; ' Mud Type = ‘Wator Bazed .
Averaga ROP = 53 ?‘2? . Mud ‘Weight {Ihsigal) 560 =
Crrilistring (7] = 1071, 33| B Fipe ifi=| 60268 (Collar (fiy=| 40862 )
| | ]
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fegl | Hours
HHMM S5 FEET  GPM PSi AP Ficlls Filbs fi-lbs KIFS G Gs_| KIFS KIFS KIPS | FT/HR | OnBit | onail
6:55:28| 1077.4B] 108 1768 A48 [E 1279] 733]  1ze4 228 121 853 jo.m 244| 8105 45761 4022
BS54 1077.71 108! 1764 450 [ 1085 | 405 10.8 2.08 0,60 10,58 11.56) 813| B46E 45775 | afizen
B:55:54| 1077.08] 105] 1875 439 821 1060 296| 10.29 Zo3 071 1083 1132 0B4 11587 458)  4.B28E
B50:04| 1076.21) 106, 1830 440 880 1032, 38| q0ai) 21 D74l 1087  11as 083 0141 45827 46915
B:EG 13| 107846 106]  1EM 437 70 ey | 275 1028 208 07| qomzl 1147 101 8716 4EESY]  dA3a
B56:22] 1076.71) 108! 1607 449 241 1101 443 10.2] 211 073 1088 1147 1.08 SB.44. 458,75 40967
BEGEA 107886 107 1780 444 a3 1028 330, 10.14) 211 0,78 11,05 11,48 0.93] 7823l a450.06| 46398
= B:56:42]  1079.22] 100 1864 451] B840 1121 3665 1031 200 078 1087 113 103 108330  450.36) 40421
BS540 107947 104 201 435 1183 1812|540 10464, 268 165 1054  qia8 1.98] 13333 45051 48447
B:5656  1079,72 106 2110, 443] 1034 @iz G672 1247  &28 305 B2E| 1208 7.78] 168,25 45676  4.6455
— EST.O6| 07897 106 1750 448 70 B74 Z3m 1587, 224 DE3 5.18 a7 113 B19| 48002 ad487
a5 14| 108022 108 1725 448 761 262 280 18.05 2 0.72 B 5B 103 101,45| 48038 4851
a57.30| 108047 10 1678 455 T4 a3g 238 1559 FXE| .73 5.a0| B 0.96 5817 48051 406533
a:57.43| 108072 11 1623 a5g 645 825 284] 167G 203 06 5.6 5,70 1.03 B9.77|  A@b.7 4G50
B:ET.ER|  T0HD.S7| 111 15410 455 621] 77d 288 1574 1,08 0.55 5.2 591 1.27 5791 46141, 46633
askas| 108122 10| 1g62 456 i1 il 203] 1566 201 0,54 548 s5g4 108]  4537| ae126, 46687
850831 1081.47 106 1570 440 828 740 193] 1583 201; 0.55 5.32] 583 0eh|  7ass|  asls 46702
- 108772 Lo L ) 45 616 748 243 1565] 206 067 545 584 096 44.67| 46177 46778
1081.87 i0g 1563] 453|618 o4 218 157 206 kil E4d]  Go4 051 54.56] 46199 40825
1DBZAE 102 1512 453 550 740 340 1533 205 o064 At B.04 298| 2372 a6ap4| 46008
108241 108 1604 438 846 781  2a7| 11433 194 0.6z B8E] 1040 368]  An7R| 46248 48977
1062 B 107 1834 445 B78 il 23 1E 20z 063 895 1038 008 4593 48271 47031
i iszel| 107 605 445] 731 K| a5 1123 2o 072 93| Toae 093] 48.41| 48295 47083
108318 107 1754 s 821 1060 543|  1ie2)  poz 0.6 975 1032 148 pay| 46323 4712
10BE.41 102 1831] 426 peg 1048 ] 223 1203 200 0.7 8,15 BE3| 122 1368.35| dGnas|  a7id
6| 108367 100 1874] 441 70| 1020 283|118 2 0,56 'G,25] 503/ 141 14507 am372l 47154
1083.82] 107 1832] 44 BS5) 579 27 1E] zo8 0,73 888 1013, 11| E651| 4eama 47183
108417 108 1816] 442 B8 551 267 1.7 204 0.64] B.A0 883 11]  17.48] 28421  4.7206
1084 42 108 1726] 441 742 GeT7 458 913 e 07 BEB| 1038 115]  @251] 4B4.48] A7248
106467 108 1781 2 &15] b3d 25 1181 206 0.77]_ pE5| o996 088 9518 46472 4722
1084 92 05| 1837, 430 858] ova| 23| que|  24] 0.7] 544 a8 0.88) 12403] 48487 47202
108517 108 1787 443 704] 8s3| 3| 11z aos) 0.72 884 048 056 6312 4d66.21) 4.73a8)
1085 42 105 1776, 438 780, 1020 ang 12| 185 0,86 BO8]  1034] 108 503 48547, 4.7385
108567 107 1677 448} e 773 134 a3 207 0.76]  10.03  10.38] 077  4184| 48572 47440
108582 108 171 44z 36 1218 883] 14 ] B4 0.4 1,64, B38| 4BRoE| A7487
= O ;| 108647 1oe; 2000 44t 3000|107 188 1201 42 0.88 FRE 5.5 1.22]  181.54| 46E23| 47504
9.0318] 108642 105 1878 438 a7s] 1085 1090 1189 200 0.71 017  6e2 0.86) 14605 46848 27531




DOE high power mortor test Amaco Catoosa Test Site

_——— 1B I .
Well Mo, 23 |Dalp: 2/28/56 = T .
Starting Daplh = 1031.27 o . wiill'_'!}-p-a = | Waiker McOoanald MPGEH e T e —
Ending Pepih = 3824 |Blt Siza = 475 |
Total Depth Driled = | 350.87 [BitHozzles= [0, 0,12, 12 = —
Haours On Bil = B.63) [Mud Type= Walar Basad N -
Average ROP= | 53.72| ud Weight (lbs/gzl) .00 =
Brillstring (= | 1071.38 Fipe {fi} = | 66268 __[Collar fitj=| 408,68
BIT HOCH
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAX | DELTA | WOB | PEAK | DELTA = ROP Fesl Haurs
HHAAEES | FEET GPM =] RPM fi-lbs fl-lhs fi-ifis KIFS @'s @5 | RkPS KIFS KPS | FTHAR | OnBit | onBit
00326] 1086.67|  104]  1976] 435 ] 123D B0 1102 207 071 944]  10.93]  T44] 11035 Aoe74] 47549
80333 108695 106 1962 | 443 245 1182 361 11.686 208 075  0& 0,81 107 12081 466 87 47564
~ G:D341] 10B7.18 106 1813 443 515 1020 23 1178 2,08 07 938 8B 101 11507 467.05 47587
a5 60347 10AT A3 104 013 435 040 VAT 207|158 FRT] 0.69 giE|  @ar 1.0B| 147881 46747 47801
B:03:54] 1087 BB W7| 2019]  443] 1021 1137 203 ns 2o oAt .26 598 127 13386l 48773  4.7649
B:04:01| 1087.83] 106] 1083 440 BE5 077 206 11.66 FXE] 069 a5 10,2 12| 12245] 48757, 47841
= 0:04:08| 108618 100 1080 1 g7 el f6d] 1173 202 065 843 580 D.O8| 1zsAz| A4oGga 47661
80418 1088.43 17 1917 447 g2 ] 1148 2.04 0.64] 871 1047 1.24 8336 46847 47803
T p0440] 10BEEE 07 1858 448 BE3 1188 BG60) 1118 ERE] 685 o 10.44] 1.03|  A473|  aBd7a|  arrar
9:04:50] 100883 107 1654 2 gag| 1202 514 1145 P 0.68 B A0d] 083|  850a| 48an7| 47779
i o500 1089716 208 1850 | 152 834 1016 300 11,48 208 073] 667 10.03| 0.79] 9107 48623 47805
©o0s10] 1089.43 108 1800 | 442 802 [E 170 1147 zpog 0720 G669 1017 0.86]  90.03) 460,48 4,7833
~ EaDSiET| 108958 0 eE5| 442 B35 1271 638  11.28] 208 068 DAl b 115]  G544]  aobra 47879
TRO537| 1089.83 106 1801 ] 443 870 tazs] 559 1141 Zoa 0g8l 675 2] bos|  BT.O5| 4Boce| 47008
~ OA548] 105016 WA 1609 4a2|  7om 078 280 187 208 0.80] 678  10.25. 0.59 TaEB|  av023|  a7haz
= 00556 109043 08 1765 450 778 [ 243 11.48 205 (]| .68 10,01 0.78 BE 78| 4705 47068
B-06:08| 108068 108 1772] 448 76| BEE| 14| 1153 204 0,84 863 o086 081 @739 47075 47504
90638 105083  f0B.  7A1] 48]  BM4]  1048] ase| ieal 217 056 853|008 17| 93z 471 s8022
I g.06:24| 108198 206 40| Byal @7s) 155 11,63 208 0.73 9,23 055 058 14885 47128 48030
i S06:30| 105144 107 446 i1 a7s 146 1203 2.04] 088 8.12 9,55 DS1| 18548 47148l  4.5054
G 00636 108160 04 438 CEG o754 188 iZue 2] 0.8 9,08 9.55| 0B8] 15583 471,74] 48071
 poedn| 108194 106 441 644 823 13| 1207 211 o a.08 962 108 16743  472] agoes
it G0648)  1085.18 +08 440 BZ7| 07| 154 1180 201 0 5,18 585 088 13528 #izz4| 48105
I DOGES| 108244 106 441 B00] s8] BB 1188 2.08] 064 B3 Gyz UBB|  154.86] 47248| 4@123
= 07 s 443 Te0i  @ee) 186 11E6 1.0 055 849 001 141 1ie71|  4727al  4.8145
= 108 | 450 Th2] BE4] 198 1156 203 D068 FEE] ool o082 pagE1| 4rann 48171
i 106 1512/ 443 705]  100a]  a2s|  t1iae 202! 06 977] 1022 103 7BE1| 47323 48208
0 168z 442 oi0] 3085|1515 9159 2.23] 1.43 554  10.53) EX 7045 47355 4@y
- 04 1859 435 844 1340 Biz| 1217 7 01 8.89] 5.2 1.34] 18085 47273 apzan
3 147 1B 448 707, 847 ] I 1.82 o4 D04,  0.55|  1.43| 10662 47358 48274
= W07 1674 445 [H 50z 73| 1187 160 05) 027 072 6| GADB|  474.a4] A
108 1708 48 608 868 286 1178 1.09 052 @4 6eo 11] 4644  47451] 48375
07 1548 442 TE1] g7l 5h 14.59 1.88 0.33 7l 10.08 oo3| 1ozEs| 47qmg) amaay
104 1931 4d40 1031] 1180 $E| 1167 204 0.56 10,12 10.56 18| 12321 arsa8|  4g4eT
B (] 2078 | 431 1108] 1214 @8 i 190 058 1001, 1051 11 156.8] 475.30) 44474
" 102! 2063 424 1046, 1170 he 1176 184 0.48 o0a]  1046|  1.08] 18181 47584 4Ad0z
il 04 1818] 432 E7g 1028 243 11.64 1.9 0.3 1008 10,58 0.98] 160,08] 47552 40508




DOE high power mortor test Amaco Catoosa Test Site

| ! ' S
Weil No. 23 Date: 2/26/96 . [ | N .
StaringDepih= | t03127] | |Bil Typa = (Walker NicDoanaid MPGaR : — —
Ending Depth = 1382.14 [ Bil Size = | 476 | , a —
Totsl Depth Driled = | 350,67 Bl Nozzles = 5,9, 12,12 P
Hours On Bit = 653 Mud Type = Water Based il
Average ROP = 5372 [Mud Weight {Ibs/gal] e Y e e ) e r——te
L7 - S —! 7 L T —{Cong ] 4seice I ] =
BIT | HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORGUE| PEAK = DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Mours
HH:MASS FEET | GPM P RPM_ | filbs | Adbs | Rdns | KIPS &' Gs | KPS | KiPFS | WiPS | FTHR | _OnBit | Ongi
= D354 10061 106l 171 438 B73] 1016 280] 1141 192 pa7] 1031 075 DB 1I0.38] 47614  ABLgg
G402 105635 104 1654 430 B51 206 243 1143 1.85 0.3 1028 16.77 DBE| 71601,  47A4) 2p@s52
1408 10066 107] 1824 442 626)  ard| R 188 035 1017 1058 0.77| 13747 476.60|  4.6569
— oi4i7| 1oeees| 1w 1796 448 745 (754 207 1143 1.6 034 w027 108 0B3| 11078 47691| 48502
| mias| qoora 108, 1806 44 EET] aro| 18| 1148 186  028] 1023 1083 0.86 13123 47717| 48612
= 51431 109735 e 1782 445 788 gaii 7| 14z 187 031] 1020 107 QB3] 1135 47738 a4.8saz
914:38| 10876 07 1798) 443 75| 286 158 1145 1.87 0.33 10.26 10.68] 080] 11478 477685 48655
§14:.48| 1097 85 16l 1748 454 768 878 198l 1178 186|028 1045 108 06N B7.BS| 47702 48881
- B15:02| 10081 107 1762 443 761 #oe| 285 1107 182 033 08| 1108 083 609 a7B1s  a@7ie
B _ G151b| 105635 108, 1724 448 7a0 Ban| 336 1042 1.85] 0.2 10,79 1101 a3 5627 47830 46761
51534 10086] w07, 17 44z] 728|815 316 1084 12| 028l 1077 1108 0.73| 5386 47886 48807
51553 109665 106 1689 439 715| a2 300 08 183 028 1081 1113 069 4838|4788 48858
~ois7| 10881 108] 1667 437 Bat 801 247 1086 i84] 025 1074] 1101 0.74] 62853 47916 48888
§18:20|  1068.35 108] 1856 448 B65 757 166 1.1 186 03| 1061 1082 065 7086 4784| 48038
o6as| 10608 108 1728] 447 750] @3] 381, 1009 187 032 1077 11.15 003 6533 47865 48879
= 517.01|  1090.85 a7 1684 44z 723 651 466! 10.84 1.86 032  10EA] 1125 O.77| 3681 478.81| 40047
g47:20| 11001 106 1751, 437 787 1028 408 1082 1.88 035 1078 1118 08| 4752 asois|  s9t02
T §17.20) 110035 108 1800, 437 (L 1231 Ap4 11.28 a07 64| 1042|1088  {.q7| 67.73| _ 4504| 48128
G736 11006 108 1976] 438 [ 1088 227 1166 1.8 GAT| 004] 1048 0B8] 1347] 4A0E5| 44145
917:42| 110088 04| 1843] 433|010 1038 36| fis1] 14 041 1003 10.58 101 18576 48ne 49162
g17:86) 110111 108 1784, 448 57 615, 32 1103 188 0a4| 088 in 103]  B385 46117, 49189
= g1848] 110138 108 1723 448 T ed7|  ara; 1087 187 03| 1083 11.15] 06, 3871|4814 46265
= 81840 110161 107 1704 444 703 a7 d04|  10.80 1.88 034 084 1178 067 4258  aB1gs 40025
B  Gi@E6| 110188, 07| 1703 442 7189 820 23] 1088 1Er 631 1071 1104 0.60) 5658  481.6) 40368
BAB08 110211] 106 1657 438 7z 821 98] 104 183 027] 1067 1082] 053]  7168| 482i6| 49403
[ mimzi| 1io23a 106 1684 436 700 817 2370 NoT 1.89 037 1085 Joes 081 7ol aez4|  a9da
910:34| 110261 107 1730 441 747 B70 23 1.88 0,3 0B8] 1682 087| 7394 48265 Amani
g15:44| 110288 67| 17 <42 744 B2i 174] 1115|187 033 1055 10.84 0B5|  8az  4Bzp 488
mfess| 110811 07| 17Er 442 738 813 13d]  1143]  teel  0a3] 10571 087 D60 7731 48316| 40534
82007 110536 o7 1706 44 714 B25] 236 111 187  aZa| 1058 1084 055 76.22] 48341 4.9566
8:20:17| 110361 107] 1880 442 L] EE 448 1137 208 053] 1034 1057 113  B834] 48565 4.050%
= §:20:24| 110380 105 193] 438 §e2] 1184 88| 1150 1.65 048] 1005 1072 11]  12488] 48394] 40812
m2ndn| 104,11 106 1046 435 872 1077 EE | I R 1.88 034 1018  10£5 0.88] 154.85] 484718 40629
D:20A0|  1104.36 05 1865 438 BE7| 044 385 1128 1.06 051 1043 1089 1.01] 8054 aBid1| 4pess
0:20:46| 1104.61 67| i8vE| 440 80 1145 a8 11 203 081 1008 1097 127] 1347 AB4GE 49675
B:20:63| 1104.80 104 1981|  431] a7 1108 203| 1183 203 06/ 1007]  1051]  103] 13585 48401 49893
B20:56| 110511 04| Zo2s 432 to004[ 1128 227 1183 1.87 085 1007 1081 06 143]  am5.16] 49700




DOE high power mortor test Amaco Catoosa Test Site

| |
Weli No. 23 _ Dale: 226186 | . N = =
Sariing Depln = 103127 Bl Type = [Walker McDoanald MPEEH 1 s
Ending Dealh = 128214 Bif Siza = 475 = i
Total Depth Drilled = | 360,87 Bit Mozzles = 8,8,12,12 |
Hours OnBil= 653l |Mud Type=______|Waler Based i ) |
Average RO = sa7z| [ Mud Weignt {iosigaly | 5.00] . :
Drillsiring (1) = 107138 Fipe ()= | 66268 ! Collar {fij=] _ 408.08| =1 M
|
BIT HEDK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP | Fest | Hours
HH:MM 55 | FEET GPM Pl RFW fi-lhs fi-lhs fi-lbs KPS G's G's KIPE | KPS KIPS FTIHR CnBit Calil
0,21:05] 110536 107 1086) 444 044 1040 174 11661 192] 0D.36] 10037 1044 084 15276 4@sat, 46726
32112 110567 167 1845 an b6 1044 210 11.8 1.8 oAt 1011 fosd] 0.91] 131.43] dRBEE|  4.074B
22118 110586 108 1840 438 [ 1089 352 11.48| 1.85 0.46]  1025] 1075 103]  12393[ 4dB502] 48760
9,21,26] 110812 106 1045 430 074 1184 462 1754 199 06 1016]  0ER 1.13]  13261| 4BG.17]  4.0784
02133 10637 108|  o72| 4z 963 1098 180 11.56] 1.87 045 1015  1oea 1.05| 126087 48643 45604
= H21:40) 110662 105 1014 434 a0d 112 207 1141 1.88 035 10.28] 10,7 D.88| 12527 ABGET.  4.9874
0,2148] 110687 100 10z 330 b3z 1063 ] R 182 t44] 1028 10,7 1.03| 10780 4B6.81| 40847
8:21:58| 110712 107 1805 441 B9E 073 47| 1123 1.8 04 048 108 088 9855 4BTAT| 467z
- :2241| 1107.37 105 1875 435 B74 1388 dea| 1108 192 048] w061 11.04] 088 6b48] 48r.a1]  AsG0i
B:2Z18| 1107.62 105 2043 435 1047 275 502] 1154 2.07 0.64] 1030  10.83 0.08] 13043 aa7e0 47503
T dEzad| 110TET [GE 2044 428] 073 1154 s0d 11,67 1.04 045 1003, 1048 14] 168286 48782 49044
02230 110812 108 1875 D 958 1052 176 14.58| 1.82 0.45 10.12 1058 0BG 13031 48kis| 40064
02237 110837 106 AEiEd 438 ure 1901 23| 1188 1.63 o43] 004 e D06 13525 48843 48881
- mazad| 1oBE2 105 1872 a34 044 1058 238 LR I 10,2 0.7 1.08| 12553 4p8.ET| 50007
B:2253| 110867 105 1851 438 646, 1210] T 17,38 1.84 044|103z 1073 086 103036 488.02] 50027
52255 110813 106 1675 430 043, 1683, 22 1186 1.81 043 1014| i0s53 [T 14730 489.17]  5.0044]
= 8306 110038 105 1861 435 048 1061 26| 1184 184 046 1046 1053 D.86|  127.05, 480.42]  5.0064
02313 110063 105 1506 434 O58 1103 asg 11,48 1.82 o470z 0.7 105|  12712]  48B.e7|  5.0084
e 2320 110BE8| 107 1546 441 B04) 1068 223 1182 TEA| 04 0a7| 106 096 13348 4g0ga|  s0102
— agaze| 111013 105 1667 436 055 1084] L R o4 1635 107 0Bt]  1142a] 4e016| G024
02335 111038 103 1562 420 oa7| 1109 Za0 1151 1.8 D45 1018|1063 1.01] 13668 49043 50142
9:2343| 111063 108 1513 438 [ 983 | 182|114z 1.8g n42] o8 1068 078 111.21] 48067 50185
62350 111088 107 1074 441 [EE]| [EE) 27| 1148 182 oAl 1097|1085 089 127.%B] 49083 E.0188
= T 106] 1500 EEE] B73 1052 205 1139 188 04y wal iz 081 107.78) 49118 50208
— @240B| 111138 a7 1942, 242 816 1108 332 1148 204 DB4| 1024,  10.63 086 12067| 49144 50228
52413 111163 105 1697 a3 BRE 1608 251 11a7 14 0.35 033 1097 080 11815 40167 £0251
G422 111188 100 1617 440 [ 1036 87 1184 182 0asl  10.an 10.77] 078)  10322| 48182 Goera
02430 111213 106 1500 338 BB4 67| 190] 1135 1.84 044] 1035 0.8 086 10888 48218  5.0208)
FZ440| 111238 108 1853 445 B45 1032] 352 11.2 1.87 058 048]  10.06) 193]  9387| 482.44] 50329)
 Ga4dB| 111283 107 1885 44 B7E 1082 B8] 1156 180 D4l 1033 1008 DES| 10568  4927| 60348
| ) 108 1608 440 76 g5 B8 1138 188 0] 03| osa 0.01| 12075 49293| Eodes
gzsnd| 111313 108 1887 437 855 931 REF R 1.89 037 w028 10.6 0Bl 11228 48318 5038
= §2512| 111338 108 1881 and E50)] i3 28] 1198 1.87 036 1081 1078 0.88] 114.27| 48343 S04
82521 111383 [ 1844 442 783 &0 ses| 1131 18 04 048] 1| var B38| 49383 5.04a7
~ Bz531] 111388 167 1801 A4 700, 500 34 113 18 0,38 1033 s 68|  ©577| 48383 60465
52535 111414 06| 8e7|  aad B78] 543 105 1204 1.54 0,42 556 103 115] 187.77) 48422 60477
52540 1114.35 105 1503 436 &78] 553 186 1204 1.8z 044 865 1027 130 18358 4psd45| Eo4m




DOE high power mortor test Amaco Catoosa Test Site

| |
Well Mo, 23 Diale; 2126198 . 0 . I | =
Slarting Depth = 1031.27| Bit Type = |Walker McDoanald PEEH = [ —
Ending Denth = [ 138214 Bit Siza = 4.75] - —
Total Depth Criled = | 35087 | | Bt Mozzlas = {0,812, 12 .
Hours On Blt = 653 Wud Type = [Water Based i ' |
Average ROP = 53.72] M Walght {losigal) | 2.00] B
Dinllstring {ft) = 107136 Plpaiftj= | 66288 = Collar (fty=|  408.68 o
| | |
BIT | HOGK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | woB FEAK | DELTA | ROP Faet Hours
HHMM S5 FEET | GPM PSi REM | fidbs | fiibs Mibs | KIPS &'s G's KIFS | KPS | KIPS | FTHR | OnBIiL | OnBit
0.25:48] 1114.64] 108] 2037 435 10471] 1231 323 114 FRET 067 10.05 10.63 115)  141.58] 29408 50608
02553 1114.89) 104] 2050 432] o211z 104 1186 147 0,49 003 1044 0.03] 14118 48486, 50638
o25Es| 111614] 106 2072 435 1084 1145 227 11.68! 202, 056 8,71 1044 1.53]  1G8.36| 40618 5.0543
B:28:04| 1116.39| 103] 2053 A4z7 1078 1117 166, 124z 1.85 045 [T B.o4 1.0 16028 48543 &.0867
8:26:10| 111564 10| 2016 434 561 1062 186 1228 1.04 044 8.4 693 105 14683] 40580 50574
0618 111689 104 10940 432 a50/] 1000 105 LEREH 1.81 0.3 g5 0.0 08B 14534 4o50e| S50
~ m2@2z 11i614]  f07|  i@az|  442[ 840] {028 148 12.28} 185 0,35 g.43 9.6 0:83| 15357 49618 60606
G628 1116.498) 106 180 430 852 1040 140 12,25 183 0.30 543 9,96 0.88]  1427F| 4obaT,  S06za
L 0:20:34) 1110.64) 07| 1880 444 938 1044 213 1224 14 B30 045 5.E8] 006 16098 48672 5064
— @:za:an]  1116.58] 108 1885 445  o28|  1oee 211 12,26 1567 .34 54z 9.8 081 145684] Jo00.83)  soeay
= D:26:46) 111794 06| 1040 435 088 1048 78] 1228 184 0.4z 543 8.86 091  15848]  49718] 50873
0:26:51] 1117.30, 10§ 1984 434 Dab 1020 138 123 154 03y 04 6.84 081| 5788 45744 5oeas
S.26:67| 111764 104 1880 433 EEE T0z8|_ 150 123 1.88 0.35 .30 a1 1.01| 16288  487.7) 50706
o.27.03]  117.8 103 1867 427 038 1018 W[ 1231 1.84 0.4 936 0.75 098] 16981  497o0 5072
_ __ @@nwm@| 118ab6] 105  1eoe| 44|  Giz| _ 66e 1700 1241 102 038 038 678 D.88]  15255|  49R.2| 50734
8.27.94] 11184 108 1033 A48 BAa| B71 162) 123 1689 .30 B35 B84 006 16448 4pad4| 50752
B 9:27:20| 1118.86] 105 1620] 437 poa| 1040 211 1228 18] 0.38) 0.43 5.56 098] 153.18| 48872| G074
1116.8 107 1857 442 | Ba 1016 1700 1202 168 0,30 047 " 0ap 101 13605  ADA.84, 50786
1118,16 104 18771 43z | 48 004 218 13.24 1.04] 042 0,45 520 053] 181.75]  4med;  Eg0@0d
1770.4| 06| 19da) 435 @7 o83 134] 1218 188 par 053 553 086 13548 2g044] SpE2
111885, 04 1557 431 527 1018 180 1297 R 0.4 552 6.81 0.AB| 163.41| 40068, 50838
1110.0] 06 1560 439 35 1624 239 12,16 1.87] 0.33 4,53 10,17 1.05| 14220 495.94] 650865
- 112045, 105 1950 437 5021004 182 1216 187 035 653 9.98] 081 135681 50021 G087
11204 107 1854 441 917 863 122 1215 188 033 B.54 603 081 14088, 50045 5.0880
112085 108 [ 440 and 1620 g7 1211 1,89 0.37 058]  @gE 0.68] 1ateal  500.7|  5.0808
1120.8| 107 1540 41 504 1032 207| 1213 ] 038 065 966 D81 136.1s G00.87| 50027
121 05 2033 48! 12| 1117 27 12.21] 18z 043 p48]  10.01 108 140.34] 8012 50044
113141 104 2058 431 1035 101 148 12.15] 1.84] Da3 9,53 0,03 0.83)  13318| ©01.48) 5.0864
121,80 104 2070 432 1044 11079 113 1218 181 0.37] 9.53 10,03 1.05] 15171 501.7| 60681
a|_1zue1| 18| 2075 435 1044 1113 148 12,14 164 0.41] .54 9,98 089 13353 50185 50508
112218 104, 2073 431 1044 | BRRE] 162 1212 1.82 044 857 10,05 088 13767 5022 51015
11220 104/ 2081 431 1082 1154 120 1213 1.54 043} .56 10,03 105 14364 60245 51033
1122 60 104 2052 441 w2z o 146 12,33 19 0.38]  054] 1003 088 1321 s027  &.1083
112201 103 2072 427 FE IR e 181 D37 0,56 008 0.87| 73803 50z9s 5107
112318 108 201a 436 [ 1085 182 12,16 1.89 0.385] @53 6.0 0B1|  134p3] 50371 5,108
112341 104 2040 430 1029 1105 170 121 103 042 558 10.03] 008 13588 50347 51107
112366 1085 2045 435 1023 1141 723 12,14 1.88] 037 5.55 9,86 0.80] 13784] E0373| sa12T




DOE high power mortor test Amaco Catoosa Test Site
| | - | S
Wall M. 23 Dalu: 2/26/66 ] = ! =
Stating Depth= |~ 1031.27] Bit Type = [Walker McDeanald MPEaH =
Ending Deptn= | 1382.14] BiiSwe= | 478 | 1
Tolal Depth Driled = | 350.87] Bit Nozzles = B, %12 12 =
Hours Cin Bit = .53 Mud Type = Water Based | [
Auerane ROP = 5372 fud Weignt {ibsigal) 2,00 | | g
|Driflstring (7] = 107136 = Pipe ()= | 662408 |Collariiy=] 40868 |
| | |
BIT [ HOOK,
TIME DEPTH | FLOW | PRES | SPEED | TORQUE| FEAX | DELT | LOAD | PEAK | DELTA | woe | PEAK | DELTA | ROP Feel | Hours
HHAMIMES FEET | GFPM P RPM_ | ftlbs ks flos | WiPS G G's KIPFS | KIPS | KIPS | FTHR | OnBit | OnBit
Ba9ia6| 112391 10 2023 440] Bg3 W5 18R] 1247 158 CEE 051 10.08| 108] 13762 60305 61148
32943 112418 106] 1004 438] o83 1048 23| 214 187 Bai 954 059 D&4| 1435 B0az3 51161
B:26:4B| 112447 106 1881 436 Bsz 1073 263 1491l  189] a2 057 og8 DB3|  13585) 50447, 51182
2055 1124.60 105 1082 437 B5Z 1056 21| 1214] 188 ¥ a5 om BAR4|  4270)  E02y] 51180
0 83001 1124.91 108 1871 446 BI3| 109G 128 1238 18] oot 951, 693 0.B8| 147.08] 50485 51216
63007 112518 107] 1036 443 040 06| 134 122 1.87 .3y 9.48] 8.81 093]  137.27| 505.3] 61233
Ba0ia| 112541 108 1086 A4 037 1036 #ig| 1218 167 FET) 8.5 0.6 0.56] 160.37| 50547|  5.125
___ 30,20 112566 107 1877 443 509 050 134 1237 1,68 03 851 B.81 086 14279 50672 b6.1267
BA06| 119582 106 1657 430 881 1129 336 1218 188 038 05 0,06 081  {36fa|  s05g8| 61288
_ _ wae3al 112617 oB] 2022|438 982 1141 275 1237 185 3 8.3 .06 2,587 14263 &HO0621| 51302
53546 112654 105 1563 432 744 1085 7B 17.01 184 G285 419 664  ma| 10262 5068 5132
B:3553] 112678 106 1097 43z ogal 103 162] 1257 187 .31 A.OG o.07 078] 14505 S0E.ES] 5.1aaT
53556 1127.08 108 2001 435 B48| 1088 47| 4288 184 0.20 B.GE g D84 1705  B07.| 51352
GAG0E| 11278 106 1418 a7 a78] 71 188] 1282 188 635 B4 LEs 0Bl 18785 E07.36[ 51388
BAB4| 1127.55)  107] 1826 441 773l a63 0] 1104 L.ET 032 925 &E4 182] 8533 8078 57305
BaeEr| 11208 106 1831 436 B14] q018[  3my] 11,88 1.6 ] - | D.72] 7032 50784 b.1432
g38a7| 112805 106 1864 435 855[ 1036 3z 1T CE] 0.43 940 FRE] 0.78] ‘G081  S08.08| 5148
§a8d5|  11283] 07| 1Ba1 440 B3E|  1o0a 33z 11@6| 186 0,48 8,37 .78 083 110.48] 50835 5148
B37:00| 112855 106 1756 44 718 BEQ] 27l 1188 188 Daz B.64 9.88| 008  GO65| 50858 51520
gario| 11288 107 1785 442 792 A i I 187 0.31 .40 0B8] 051 BeG7, 50084 51552
Ba7.78| 112805 106 i6az #3B £24 LEEN 251 1187 1,08 D5 5.35 [ D.74] ©Aoa|  508.41] 51578
3726 11203 08| 1623|436 709 BEA] 2658 11.89] 185 033 s .60 DF4| 10293 50034 51604
Ba737| 112855 105 1841 338 848  &OB 284]  11.81] 187 034 g3z o68 0.98| 1om6a| 6opsa) 5627
03745 11288 1086 1808 434 881 1020 243] 1204 1.67] 0.33] 5.18 262 DBB| 11708 50985 5648
0;37:55| 113005 107 164l 240 BIG| 947 202] 173] 1.6 440 85 8.90 12| 87.05 61008) 51678
Ba3si1|  11a0.a 106 1544 438 26|  1o0az 4820 1188 168]  042]  d@4| 1044 0.03]  5703] 5i0.35 5473
038,30 113055 07 1845 447 18 1086 480, 118 1.94] 052 673 1045 083 a2l 5inse| &51773
G:3841]  1130.8 106 1005 436 880 1141 4521 1172 182 0,48 851  100% 147 7682l 510.85) 61804
G:30:50] 1131.05 105 1035 233 B0 082 aga] 1193 1,93 041 EES B.7% 147] 707.46) 61108,  s1ad
B3B57| 11313 105) 1955 433 70| 1162 401 1204 194 044[ o8] a9 148 12108 51135 6185
5:a9,03) 113156 103 2028 Az 6az 1073 B8 12,38 1.0 0,43 B.85] 041 1,03| 15028] &11.61| 51864
Bagi0| 11316 108 Ll 437 840 1056 215]  1zof TED 0,36 8,15 0.2 0.66] 12062] 511,85 51687
036:17| 1182.05 104 1050 43z B2t 1081 275| 1208 187 033 915 0.55 0.88] 13081| 61212 5.3004
Gagzs|  113ga 106 1988 434 093 1077 208] 1215 167 0,48 508 5,55 115/ 12035 51235  5.1924
¥ 52933 113256 106 1967 438 B4 073 255 1204 186 035 ) Y 108] 12855 51281 51945
B3@dl| 1132H 106 1931 438 BS5| 1044 e T 188 0.35 522 877 105 0166| 51288 5197
93952 113306 107! 1910 447 BEQ 1020 247 11.72 1.88 0.3 8.51 oe3| nes TEE3| 51311 G.aob2




DOE high power mortor test Amaco Catoosa Test Site

| | I | I ! I
Well Mo, 23 Dale: 2/26/596 ' iy ” | — I ]
Starling Depih = 1031.27 ! Bit Type = Walkor McDoanald MP&EH -
Ending Depth= | 138214 | iBlt Size = a7s| =
Totol Deplh Drilled = | 350.67 |Bit Nazzles = 8.9 12 12 o 2
Hours On Bit = 653 [Mud Type = Waler Based
fwerans ROP = 5372 [Mud Weight (ibsigal} .60 " =
Dribislring (f) = 107138 | Pire {i}=| 66268 Collar {i}=| 408 &8 e——
| |
BT | HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAX | DELTA | WOB | PEAK | DELTA | ROP Fael | Hours
HH:MM:SS FEET | GPM PSi RPM [E it-lbs filbe | KPS [ & KIFS | KIPS | WIPFS | FIUHE | OcBH | OnBit
A0S 1133 31 1071 1887 441 8422 1024 anT 11.81 189 0.34 8.81 B.58 0.81] T16E4| 51335 52086
54018 113356 10y 1658 441 [ 1620 36| M1 185 055 B6i|  10.05 0.86] 8321 51361 Bzovo
BAGZD| 113381 7] 188 442 a16 78| 32| 1178 188 naz a.47 9.01 081] 5123] 513688 52105
Ga037| 113400 104 1834 432 785 81 243 1.8 183 0.2 B.A2 5,79 088 10707 81411 Bz128
BADAG| 113431 107, 1816 440 [T 294 170 110 1,86 Q:28" 833 6.68 D81 10248 1437 52151
BA0:E4| 113450 o0 1611 438 780 B854 23| 1187 1.80 03 838 Bral 081 10782 51482 52174
04105 113487 106 1823 430 803 874 158 11.8 1,83 0.3 H ) Y D78|  j00.28) 51485  5.31e0
D:AT11| 113500 107 1840 443 Bz B10 w1981 183 o7 B3l .67 0.78] 11491  5151| G222z
— marIe| 113531 106 1833 435 a8 80| 174 1183 LET n.28] 5.7 0.69 088l 107.46) 515.38| 6 a245
D41:28| 113556 107 1813 41 785 BT 158 187 18z 0.24] 035 967 074 10044 51562 52088
T étar| visss| o7 1822] 442 781 B70| 178 11.BAl 188 02f]  pan 874l 0@ Ti0n  s1585 52201
o446 113606 107 1801 40 Tad ] 227| 1186 A7 03 038 o714 0.79] 0632 516.11| 5232
04185 1936.3) 108 1804 448 7] [T 180 1182 1,85 0.28 a4 a4 D81 10537| 51638 52343
DA4Z04| 113650 107 1800 441 7r3] DAz 273 1185 1,84 0.28 B3| BEd D.BE] 9772 61061 62aph
B4213] 113681 108 1800 438 764 BEB|  247] {163 1.86 03 838 B74 0.7 G485 51685 52304
94223 1137.08] 08| 1794 445 74| B2 158)  11.78 186 0.33 5.4z 878]  O74] ®673] 51711 6242
B4zaz 1337410 07| 180a 443 758 70 23 11.83 186 092 938 972] 074| 9358| 61735 52446
04241 11376 106 1807 438 770 oo 250 1185] {85 028  ©36 B.68]  0.74| 0654|5176 52472
047248 113781 106 1831 433 720 as 194 11,61 1.85] 0,28 0.3 567 081, 103.78 517.85| 52495
G4758| 119806 108  iR47 438 604 o785 275 i1oa 185, 020 5.28] BES| 086 11125 518.11] 525(7
9:43:08  1138.31 W7 1823 441 775 850 130 fi@gs|  d.ee B.27 B33 .08 OBB| 111891 51837 5254
= 843795 1130.56] 106 1620 437 ] 776 BEz] 86 118 180 0323 8.3z 887 077  100.2] 5186 52563
94323 1138.81] 107 18251 443/ TTE| Bz 170 11.84 1.83 037] 638 BEB] 08B 10772 G1maE] &Go%e0
BAZ34| 113007 107 1782] a1 | 78 B2 258]  11.89] 184 0.27] 953 8.81 0.89] 8175 51013l 52614
T 54347 1saEz 108 1772, 443, 718 813 223  11.63] 1.84 031 558 B.58 084] 7056 51935 52665
GAd01| 1130,57) 106 1210/ 446]  7p2[ 1104 836 1161 18 0as 98| 1003|130 6463 61961  Szo0
D407 1150821 104 2087 | 1018 1162 2560 12.21 184 081 .0} 9.52 105 138.48| 51947, 52700
@413 114007, 04 2094 430 1048 1186] 243 1Zqm 1,94 DTl 004 8.5 101 14283 5i0.14| b2rze
9:44:20) 114032]  iod 2132} 428| 1077 162 174 1248 194 0.47 9.03] 8.53] 1.05| 13538 B520.38] & 5747
BAZT| 1140.57 101 2148 48| 1085 1120 20 22 208 084 602  myg 128 140.56) 52063 52764
EA4:32| 114082 0B 2116 438 1037 1174 283] 1221 205 0,64 o]  @ep 1.28] 15238 52088] 52781
EA430| 1141.07 106] 2048 438 887 1064 154) 1221 182 o044 8 853 1] 13853 521.11] G.27em
B44A4] (141,32 i08] 2000 4371 035 108 24y 1238 1.9] 04 A3 928 053] 17845 53138 G2p13
— o441 ii4167| 031 2110 428] 1084 1208|267 1218 1,88 Dasl  Bao3 X 11]  190.35| 52161 5.2033
BALE7| a2 pa] 2143 427 1008] 1das 28s|  d2ar 198 054 804 a6 193] 14048 52188 5285
BAE03 114207 ] g1an 478 1073] 1178 25 223 202 oEs| 899 B.48] 18] 15891 E22i2 52857
BA510| 114232 02 2131 434 1085 1214 258 12 i88] 064l opa 9.8 1.3 4265 5224 s.z2887




DOE high power mortor test Amaco Catoosa Test Site

|
Well o, 23 Date. 23596 i I —=
Slarting Depth = 1031.27 Bit Typa = [Walker MoDoanald MPESH . | -
Entling Doplh = 1EBZ14 ===l __ |BitSize= 475 [ |
Total Depth Driled = | 35087 Bit Momles = 9.9, 12,12 _ | = !
Hours On Bt = 553 Mud Type = \Water Based =1
Avarage ROF = 53,72 Mud Weight {Ibsigal) 0,00 L =
Drrillsiring {ft) = 1071.36 Fipa (fy= | 66262 [Caollar {ft)=| 40668 | I
| | | |
BIT | HooK ,
TIME PEPTH | FLOW | PRES | SPEED |TOROUE| PEAX | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | mOR Feet | Fours
HHAMM:SS FEET | GPM ] RPM it-lbs filbs | feibs | KPS G | &% KIFS | KIFS | RIPS | FUHR_| OnBit | OnBit
DAGAG| 114257 08| 2130 428| 1086 1243, 820] 1222 21|  07B R 557 1.47] 18351  5228| 52601
G453 114282 105 2114 433] 1058] 1170 33 1218 206 0481 9.04 062 124] 13183| G22E8| 52021
o528 114207 103 2122 429]  woGD, 1202 2i1|___ 1226 2,03 0,64 897|853 1.23] 153.37| 52312 52935
§40:34| 114302|  108|  2117| 428 ‘I 1066 1104 23] 237 zag ny]__ &85 55 TD8  15608| B5paas|  5.o053
Qi454D| 114357 106 2089 433 w073] 1108 211] 1233 185 056 880 B.55 128] 15093 52362  &.207
DAGAD| 114383 104 2063 432 tw0z] 1Al 243] 1233 205 050 8.8 .43 115 eets|  5zan|  6.zoed
G:4551| 1144.08 106 2073 438 020l 4113 178] 1235 156 o0& 887  pnai] 1.05 159 52413| 52060
A7) 1144.33 106 2117 438 7o, 1269 a77|_ 13.98 202 060 B4 85 124| 1aT01]  sa438| 6aois
GdB03) 114458 104 2185 431 138l y2g8) z=7 123 222 0.6 8.02 85  115| 15037) 62463 6.9033
046:00] 113483 05| 2070  A3a]  oed 1089] 243 1247 21 0.70 B.74) 8.43] 138 17472 524.87| 53047
D463 114508 108|675 4a3] EB4 EIE] 198] 1254|185 044 o7 B24] 133 186| 52513 5.acea)
O.46:10] 114523 105 1949 434 ] D7 178 12,24 1.58 0.40 BS7 6@ 165 14677 52537 53078
D46:30| 114588 108 1847 449, BB2|  1oz4) 0] 1176 2@ 057 B.45 898  115|  87.53| 52583 53108
I DaEd| 1asas 107 1048 442 BB 1a5a] 38| 1es 2 04 057 1003 008 784 52688 533D
BAGAD|  1146.05 05| 2074) 433] 0@ 1203} ge7| 1206 207 0el B.15] 067, 11| 11588 526.14] 58150
D4B56| 114633 104 2045 432 ofd|  1os9] 2z3] 1187 15 0.4k 824l a7z 101 12263 62637, 53182
D47.06] 114650 06| 2031 438 956  1108] 275 1.8 ] 064 831 977 106| 10807 Gieez 64206
D471 114683 106 2003 434] @88 a1 A06] _ 11B6 208 07 - #d5]  G&7 12|  @7m1|  526BB|  bagal
gd7z20| 114708 02| @134 422 1073 1183 235 1221 213 b8 8 @sn 113] 14887 52712  Gagab
04727 1147.33 4| Z148]  432] 1070 1178] 215 1213 Zna .78 0,08 862 113 12¢3]  G274| 54768
D738 114750 103 2170 427 1o 1251 318 12,05 228 1.67 ERL] 872 1171 79034] 52763 B3zs
BATAT | 1147.34 0d| 2104 428] 1067 1166/ ZEr| 1218 z24| DAz .02 8.62 1220 14306, sSerp9|  5adg
BAT4E| 114809 104 2162 432]  1oEa|  izi0 78D 121 228 105 en 062 105 12415] EgA14| 53320
T BT 114834 104 2162 431 w083l 1170 1761218 218 08 @oz BB 115] 14723 Gomas| 5334
GBE1| 114850 104 2153 430] 1062 150 07 1212 Zzal 08| 406 669 197) 13185 GeBo4|  6.33%
D407 114864 Aok 2171 431| _ f0eB| 1281 278 v2as| 2xd  0A] B0e B.53) 105/ 13853| 52660 53377
GABT4| 148,09 08| 22385 428 1136 1308 73| 1207 228  135] B4 B74)  1.24]  127.18| 520.14| 53397
DaE2]| 114834 102 2335 435 113 1253 sl 1217 23 1.8 6.04 o0 1.24) 133ze] 539.3R] SaH7
DAEZT| 114050 6] 2238 438 1128 1251 255 1219 234 118 802 8.65 120) 15261 52064 63434
DARI4| 174684 06 240 A37 1054 1190 3| 1216 Zz28) 15| B.05 5,68 132 12761 626888 5345
BG40 115002 105 2148 434 1072 1231 300] 1228 215 045 6.83 843 1.05| 18205 83017 b5.3468
SAEAT|  1160.94] 104 ] 2114 43 1031 1182 320 12.00 208 0,81 012 5,60 147 12872 5a0.4]  5.3488
94855 1150.68 108 1940 448 BaBT 1000 278 1187 1.0 DEE 93 553 11| 10545 Ba0@4, 53511
34004, 1750.84) 106 1884 338 B24 ga7 a1 193]  043| @41  we1]  101] 8487 53ne]  BaEaT
o4ni@] 115108  107]  1844| 441 770 g71 307, 11e9;  186|  D3| 652  seel 101 7789 5311a]  53860
9.49:28] 115134| 107  1795|  a41| 77, Ba7 438 1158 188 0.28 oB3] 0.0 o7 7819|  G3ta4l 538
54943 11516 107 1762 240 70 aa3g 47 1152 1.85 028 3,66 1013 081 58.23] 531.65 53643




DOE high power mortor test Amaco Catoosa Test Site

Well No. 23 Cotec2foéee | | | 1 ]
Starting Depth = 1031.27 Bil Typa = |Walker Md}a@glﬂr-ﬂf 6 H N
Ending Depth=_ | 1382.14 Hil Size = 476 I
Tolal Depth Drifed = | 35087 ~ |Bil Nozzdas = B8, 1212 -
Hours On Bit = 653 Mud Type=  |[Waler Based = == ]
Average ROP = 53.72 Mud Waga_lhl (bstgal) | 0.00 —
Drilistring {ft) = 1071.26 Pipe (f)= | 66266 = Gallar (t)=] 408.86 . L
BIT HOOK | I
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP | Foet | Hours
HHMESS FEET | GFM [ RPN ft-lbs flbs itibs | KPS [ [ KIPS | KIFS | WIFS | Fi/HR | OnBit | OnBi
85003 1151.85 i 174z 47 o84 B4 43 1144 164 0.20) B.7E 0.2 DAS] 4556 53l.89| 53700
05023, 11521 108 1722] 447 0] I T 408 114 1,65 0.28 B75]  10.44 12 4502| 53218| E.a755
~ 0:50:45] 115235 048]  1718] 44 665 810 383, 1144 186] 0.3 6,76 1008 072 4088 63238 52815
o505 11526| 109 1714] 48| ) BOS| 308]  1141] 184 D.28 o7d 1025 080)  4467| 53266 53872
gE128 116285 108 1717 AT 653 947 | 470 114 1.56 .31 98 1045 088 3851 53283 53836
B5184] 11831 108 AERAN 448 655 B4 ags| 1188 187, 033 882 095 Da4| 3568 5334|4007
G513 1153.35 o7 1724 ad 674 BBG]  4D1|  11.44 18 0,33 876 10.25 101)  a601| 53338 84081
G:52:28) 11638 08| 1747 444 me7 gfs| 7| 1149 185 0.1 R 10,03 0A1| G085  Gaaey,  Gai02
952,520 115385 108 1684 445 620 aza| 365  11.38 1,87 0.3 084 10.22] 105 8787 53agn] 54157
G536 11640 9] 1007 448 630 asal 417 11.30 1.63] 025 A 0] 072 3811, 53444 Gazad
_ oEE54 115435 1] 1748] 457 A7 60G) 388 {148 1,84 025 872 108 081|472  5344| 5d285
B:54:02 11548 19 676 450 B 793 a7 1132 187 022 887 0.2 077 3262 Gasgs| 54362
BAR21| 115485  10r] 17y 40 719 14 688 1153 1.85 0.48 986 1045 7134|4698, 5348| 54417
8:54:28]  1155.1 W o7 438 813 0a1| 38 12 21 077 5.18 B.74 122 z523| 63515 64437
:54:40] 115595 108, 72|  4a4 851 nay 851 14| 18|  ©0al  B73| 1029 158) 441, 53541 64404
£:55:10| 115658 107, 1885 daz 622 [ 31 1128 187 0.3 881 7049 073 2481 5358) 54577
Bi554Z] 115981 108 1048|444 (] B 31| 1138 181 0.34] 5.6 1022 117) 3863 53588 5484
SbEES 115606 17| 16eT 41 st B05 288 118 186 o028  b5g) 5,86 0B8] 6867 53611 54877
8.56:00] 115631 g7 1a 442] eod BO2| 365 1167 1.8 030 ] 081 8565 &36d8 54715
- R = - 72 O 41 a4z] @ Az 344 1148 1,62 047 874 0.5 105|  5017| 53661 54762
@:56.44) 115681 108 1708 444 B5Z 805 B8] 1148 1.88 0,35 871 10.08] 093]  5184] 53680  5.4812
05657, 1157,00 107]_ 1687 A3 E55 £05 304] 1158 183 0,26 261] 1001 001  BA¥3 53741  Gaa48
95105 115731 107, 1748 443 715 242 227 1T 1,85 0. a.38 D.66) 098] 10844 53737 54872
mET 4] 115756 105 780 43|  7i6 e 284 11.89 1.85] [E 83 o7z 093) 10731 53781] 54895
G876 1157.81 108] 1870 435 B43| 7128  osa]  qi7a 243 15 B41] 1003|156 8asm|  Bar.es|  S4827
_B57:30) 118608  108]  Z00B] 401 56 1z 1142 1203 221 1.06 £.78] 8.72 12  169.43| B53BA5] §ava
T005:31| 118827 108|138 443  620| 1180 18| 1348 1.08 0,54 874 14| 1384 12201| sam33|  6age
10:0251| 118852 107 1702 444 B3& 9a7 535 1.7 1.90 048 1043] 7204 323]  45.1B| 53857 54074
10:03:08 118877 108 1722 441 ) 1000 466] 1182 .83 048] 1051 iped 0.78 518, 6884 55023
003:23| 118802 107 1751 443 767 947 | 3@z 1A 185 D3] 10.4) 10,76 0.79) 6306 53008 55003
100aa5| 118527 104 1780 438] Fil] 1060 | 420 11T 1.80 063l 1098 10,7 086 7228 6aaazl 55088
10:03:45) 115952 104 2003 433 1002 1243 458 2] a1z 2,78 10,12 11.15 189 9475 530.56 5517
00352 118877 105 2052 438]  obo| 1229 438 1292 .28 284 10 1137|  232] 12818 53983 55143
10.04108| 116002 108 1081 441 Be7| 130 B83]  1178]  a06 075 1635 1084 103 768] 540.07| 55175
00421 1106027 07 1767 ] 743 go2] 4w M6 218 084 1052 11.08]  118] 5327| SAD34| 55234
10.04.37| 116052 108 781 440] 782 1088 470 1188 227 111] 1046 11.04] 193] 6414| 64057 557
10.04:48) 116078 104 1950 435] 045 1210 470 11,87 2,16 0.EB] 1026 0.8] 1.08 805 5d0Ba| 55301




DOE high power mortor test Amaco Catoosa Test Site

I | |
Well Ko, 23 Dale; 22600 _ | X
Starting Deplh = 103127 Bif Type = 'Walker Mcloanalkd MPasH ] e
Ending Dapih = 138214 B Size = | 4.75 | = N
Tolzl Ciepth Oriled = | 350,87 Bit Mozzles = B0 1212 |
Faurs On Bit = 053 Mud Typa = Yyatar Based = |
Auerage RGP = 5372) |MudWeight (ibsigal) | 800 | =
Drilstring (1) = 1071.36 Pine ()= | s62.68 Codlar ifty=]  409.08 | B []
BIT HOOK
_ TIME DEPTH | FLOW | PRES | SPEED |TORQUE| FEAX | DELT | LOAD | PEAK | DELTA | WOBE | PEAK | DELTA | ROP Foot | Hours
HHAMMSS FEET | GPM PSl RPH Ttlbs ft-lbs fbs | KIPS T KPS | KIPS | KIPS | FI/HR | OnBit | OpBil
10:04:58|  1161,08 104 21| 432 1100 1251 Z7j_ 1224 214]  078]  8ms] {044 1.08]  12373] 54107] G553
“10.06.10| 118428 105 2058, 437 562 1332 G40 1418 3o4 472 783 979 576 6406 54133 55358
10:05:22  11681.53 105 1878| 441 a61 1008 300 1505 2vel 24 7,08 a.21 | 28] 7441] 4187 55383
10:05:34 | 1161.78 108 1826 487 83a 1020 312] 1485 2585 181 7:25 04, 1G] 7332 B4182 55427
10.06:46| 162,03 105 1040 437 BB 1038 405 1484 281 283 721 7.02] 141 7626 54208 55461
10:0557| 1162.28 06| 1854 4&1]  @o4|  Blo| 211 1483 228 a8 738 .73 DO8| 7621 54232 55493
006.08| 116253 108 iB4E. 480 813 814 190 14.83] 218 112 7.28] TH A 7 T
10:06:20| 116278 06 184 432 831 047 247|488 213 =7 726 7.B5 116|  B0.83] 53283 55553
10.06:30| 1168.03) 106 1636 441 B34 847 243 1aH7] 226 185 .23 T 108]  87.13] 54308 55505
i006:38| 1163.28 106 1601 442 810 1004 | 219 15.02] 216 1.07 7.08| 7,06 1.05° 97.35 54333 5. 5E1 |
. lo0647| 116353  1C5] 1892 436/ 57 BO7: 186, 1606 2 oE 708 752 088 11705 Beael]  Sa6a
— T iooes4| 116378 104 1886 438 BE2|  oav7 158] 9573 1m8 0.47 698 747 053] 32436 54063 5,5553'
10:07:02| 1184.03 07| 1853 443 870 247! W2l 1517 1.83 0.4 6.93 7.35 088 12118 64408 55671
100708 116428 108 1837 443 B4E 06/ 154 1518, 103 oM 691 728 U.66| 130.57] 54434 55681
- 40°0798| 116453 107 1807 Aad Bi2 602] 178 152 183 a5 6.8 737 0B1| 12248, 5a462] BET1Y
1007:23| 116478 108 fA0a 446 B0 @od 170 1521] 168 0.43 B.84 7.32 089] 13231 G4afs 55728
10:07:28| 116504/ 108 17958 448 7a1 858 203 1527 1.E0 [P B84 728) 084] 14240 545.1] 66748
1007:36| 118538 108 1809 440, B8 506, 186 153 186 0.4 BT 718 08B 13244 5453| 56785
100742| 118554 106 1804 | 440 810 52| 134 15.27 1.94 0.3 683 725 081 {45] Gasei1| s5e7ap
10.07A9]  1185.79] 05| 181zl 438 826 g5 1] 1527 1.85 P4 o6b3 725 DAS| 12501 54583 5EEoz
o 10.07:55] 1166.04 105 1812 488 B18 502 156 1534 18] 04 B8  7.a1]  0.03| 151.71| 54608 5533
100801 1166,28 07|  178a]  443[ 785 90| 74| 1627 18 037 [ T.23 0.86| 14582] G:633] 55837
10:02:08]  1160.54 o7 1796 445 Boe| 93| 2071|1821 1.53] (¥ 6.60 737 OB8| 11687 s4@Ea 55057
10:08:15 118679 106 1820 441 a14] B2 162  16.27) 1.08] [ B4l 733 1.01 143.8] 54685  GAars
100822 18704 107 818 4aa B8] Baz 130] 1528 182] 0D 43 7.21 0.81| 13423] 84708 55884
10:08:20)  1187.28 o7 1811 M5 TS Ag4| @2 1522 184 Da4 BAA|  744) 106 13075 54734 55919
1B08EE o764 07 1778 445 76D 815 284 1497 185 0B AL 01| ooys| savss| 55637
I T AT 108 1817 448 707 g0z 184 1508 1930 a3 7.02| 7A DA4]  10AVe] 54734 550§
ioEEER] 118604 106 1810 440 783 BED 182 151 18 038 B.og 7az DB%| 126.83] GaBi| 5508
100900] 11662 106 1020 Hz B30 H0G 68 1518 198 05 683 ia 0B4] 12158 548.95 5.8
Iogoa] 1RS84 07| 17ea 448 777 843 271 151 187 a5 7 7.7 o.81] 1948]  54BE3|  SG0ea
00914 11888  107| 1813 A48 776  6o2|  203] 1534 198 051 6,17 7.23 098] 157.86| S54B84]  Ga0a7
10:08:23  1160.05 10| 74z 56 (G B70 280 1505 20 058 705 7.44 086 10353 54812 5e069|
oei3sl 11693 110 1645 453 fidd 850 385 1477 184 0,48 733 7.73 1,08 TEB4| 52833 ©a00s
10:10:04] 118648 113 1578 457 535 TEE| a7 1443 1.87 045 787| 8p4] D@1 2357| 52583 &aira
G034 118083 107 1620 443 531 655 243) 143 184 0do 7.7 B0 0.G5 17.01] 54869 50261
10:17:04 116987 107 1546 448 544 BT 278 1447 1.8 pasl  7vEal 767 o8 278 54001 56347




DOE hig_h power mortor test Amaco Catoosa Tegt Site

T ——
— —_— - _l_ By
Wall No, 23 |Date: 2/26196 =, B | S
Siading Depth = 103127 Bt Type = (Walker McDoanaid MPEGH )
Ending Depth = 1262 14 BiiSize= | 4.7 f .
Total Depth Drilied = | 350.87| Bit Nozzles = 5,0,12,12 - N 3
HousOnBlt= | 643 T |MudTyme= Waier Basad =
Average ROP = a2 htud Weight (Ibs/oal) .00 ] =
Dirifistring [} = 1071.36 Fipa (1] = I [ g Collar f)=| 408,68 . N
BIT _ HOO#H
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAX | DELTA | ROP | Fost | Houwrs
HH:MI:SS FEET | GPM P3| RPM ft-lbs A-lbs ft-los KIFS G's Gs KIPS | iPS KPS| FTIHR | OnBil | _ongt
— 0:11:34] 117005 07| 1571] _ A4si 568 | TAD 200] 1363 106 24| 857 1008 27] 2213|6804 5643
09155 11704 107 1554 4 LR &60 31| 1243 1.6 o3l gam 0.1 106 4364 55038  6.64A7
01208 1170.65 105 1607 439 [HE] 767 | P 1.67 047 B35 .80 078 7079, SG0.61| 58821
0AZZ| 11706 105 1773 438 e 044 B2r| 1288 201 0,55 DEs 1003 103 6754 650.85  5.6504
0:12:40]  1171.08 10 1760 442 a1 BTy 538 1245 2,03 0.65 0.66 101 122|  5aE7| 6511  &@ed
01370 137428(  10B|  j6os| 447 627 780 a2 123 187 D& @B oz 051 2887 55133 50863
0133 175 106 1768 a0 738 07 16 1241 £18 0.98 B 1023 11 3868|  551.58| 56756
171,79 07 1760 342! 725] [ 263 1248 B 173 oe4|  q0oe 144|  £302) &51.84]  5.BEOG
172,08 106 1963 430 838 140D 758|127k 254 173l o35 1048 202| 7202  &521] 58639
10l 11723 105 2063 436 10a1 12048 352 1341 a1a 0.84] aa 5.20 705, 117.73| 55234 56456
Bl 117255 104 2100 432 104R) 1182 288 154 2o 0,81 a7 E24| 122 1i67|  55za| Gpum
n728] 106 2061 441 1005]  1186] 308, 1344 207 e B.66 14| 098] 10062 55284) 56605
1173.05 107 1672 A ata o475 215 1563 1,69 0.44 547 B.58 0.06| 150.78] 55305 56025
Cm1442) 117E3E 07| 1813 A4 7ag &val 255 133 1. 0.as| 8.8 RN 0.83 B8.83| A5335| 50048
101452] 117355 o7 1767 445 Tt 821 03] 1326 194|048 .84 8.2 101 6785  65368] 5A977
07 1756 adi 73k B5Q] 27| 13z, 182 04 a.a1 o,18 DEA| 8147, 55384] 57008
7405 _w7| 7T 445 745 azi/ 164 13.2%] 1.03 0.4 B.61 8.24 0,41 88,28 55411 5704
| ; 106] 1762|  440|  7e1| o2l e8| 1333 184]  044|  Aye]  Bo2] 0Ee| esal Smizil—iemg
10:5al| 117a5s 07 1806 43 75| B4B) 1581 13.39] 1,82 048 B 619 D063l 8928|8548 G.7cEd
16:15:38] 11748 07| 1815|445 758] e 219 134, 14 0.4z 57 o714 101 1047 55de4| 57108
56 117505 107 1826 444 7a4] 650 113 1352 181 044 @as 855 681 2736 55508 57128
0554 11753 308 1841 a0 826] 915 166] 1355 168] DAz B.58] 8 0@1] 11583] 55535 57i4g
= j0:16:01 117665 100, 1846 . 435 af7] a8 174 1354 183 0.36 B.57 8020 081 13249 55562 57160
T i0dadt] 11758 107 1814 445 7R0] B4 158 1332 1.87] 048]  B7B] 937 D@6, 9308  Ss5AR|  S7ion
10:16:22] 1176.08 o7 1792 445 754 oAy O RERL 184 Dad B 841 132] 7574 556.08| &7
11BE8] 11783 07 a7 349 ged) 2ga]  3d5 12 186 D45 509 o6 .27 574) 5630 57212
A0:A708] 1170.65 108 1656 447 31 Bz Jas 1287 1.84 044 623 667 074 3188| G5&6.62|  67a4m
f0:17:35]  1176.8) 107 1643 445 631 842 348] 1284 194 041 028 g6z 0B4]  31.84] 58685, 57420
0:18:05 176,69 106] 1618 448 503 760 38 128 1.64 0.5 8.2 662 068| 2318 55708 67413
10:18785] 1177 18] 107 110 445 £33 70| 223 12 1.88 040 D.26 967 074 2440] E57.2R| 5786
10854 1177.44] 107 1715 440 720 1000 474 1280 208 D058 8.1 067 132 4734 €575 57647
10018, 1177.68, 106 1608 g Ba1 BES 450/ 1284 18al D4z 516 9@ 113 4678 GG7.74| G708
10:16:28] 1177.94 106 1778 437 802 1060 591 1314 183 D44l 865 5.55 138)  &143,  55BO1| 57743
101834 1178.2 104 1962 435 038 1016 166 1364) 1,82 043 B.48 CIEE]| 086 13155 55887 57762
10:10:40]  1176.45, 106 954 43| o1 1032 210 18a 18 030 @20 B.78) 103| 15431 65851 6770
10 105 1841 437 g3 Goaa| 243] 1377 @6 046 832 874 081 15573| 68875 57753
101383 117A.05] 106 1804 440 874 s6s) 180 13.67) 1.831 0.36] B4 8.8 1.04] 12074 558 57814




DOE high power mortor test Amaco Catoosa Test Site

I
el Mo, 23 Date: 2/26/90 | . l o
Starting Deplh = 103127 T Eit Type = Walker McDoanald MPEEH | .
Ending Daglh = 138214 Bit Siza = | 475 | 7
Tolzl Dapth Criled = | 35087 Bit Nozzles = 5,012 12 |
HousOnBit= | 663 Miud Type = [Waler Based B = |
Average ROP = 5372 Mud Weight {ibsigal) |~ 800 | | !
Drllistring () = 1071.36 |Pipe = | GGzeE ,;'cmlar =] 'dﬂgai | | K |
| | |
BIT HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fael Haurs
HHMM S5 FEET | GFW FSi REL 1Libs fi-lbs f-lbs HIPS Gis Gt | KPS KPS | WIPFS | FTAHR | OnBIL | onHil
j020.00] 11702 07| 1880 443 856, 1004 ZA0] 1381 182 0.39] 8,49] B.6) 0.86] 137,20] 580.24] 57833
10.20:07| 1179.45 107, 1881 I 51 135 182 a41] &% 802 083 12278 650.8] 57853
T AnEEAT| 11787 107 1830 445 816, 831 247 13.34 181 043 575 817 081 G065 G50.r4|  G.787d
22| 117880 107 1855 adi 813 o7a 2837 13,32 1.84 054 BT7 R 078 10341) 66004 57805
10:20:35|  1180.2 106 1858] A4z 832 B4 218 1333 205 058 B.76) 814 081 G471 ©engs| 67931
T 10E0:43| 118045 o6 1877, 441 58] o7 0] i34z 188 0.7 | B68] 8,07 078 1is9a] B80.51|  S.oend
10:20:53] 11807 06| 1852 442|821 9B 146 1328 193 041 BA 814 0.74] 9065/ 560.74| 57874
10:21:08) 118088 {GH 1868 443 864] 1028 256)  13.34] 154 044 B,75) 01 088] B304 58101 6.6005
1o2n08] 11812 105 1558, 438 238 e 188 1385 X 064 A48 B.50 0.86 14493 E81.26) 5025
102106 1181.46] 6 1814 440| BB 075 18] 13064 184 049l 845 556 084 128.82]  belb2|  G.8042
— oz nsaT 106 1506/ 438 £eg 083 170 13.83 143 041 8.48] 883  084] 1405 6R1.TH| S5.6064
102128 118186  qor| 1803 A T 211 1466 180 033 844 B8 086 14131 582| EH0E
B 102136 182,21 107 1663] 443 azy| gz 288 ] 1 0.3t BB1| 865  0.01 120,4B) 5622 501
102143, 1182 46 06| 1835 440 833 an 182 1385 AT 0.32] BEG RO 0.81] 13091] E8251| 6813
102160 Tedrt| 107 1833 443]  B15 oo2| 78] 1ase 18 0.33] 852  B83| 084 12308 5670 G814
10:21.57) 118808 1a7 16A3| 444 E5G 855 168 13.62| REl 0.32] 847 563 003 14305 58301 Geia7
w3303 115 147 THA4] 443 5RO 963 182 13,62 1.85 0.31 &48]  BER 0.81] 13598 56326 S6174
| 22| 1153486 105] A7) 439  BGT _ 100B]  25@| 1358 1.88 033 B51] 888|081 127.2| 6635|5819
= 1Ay 1ean 105 1807 443 802 1024 2e3|  1387|  igd|  paa] 852 60D 0.78] 1386 Gad70| 5a214
10:22:24] 118396 q06]  1p45 43g o3 048] 21 13.62 1.6 041 847 ®EB 066 12500 564 5.Agaz]
102230 11B4.21| 104, 1832 435 618 064  ZeE| 17| 185 .29 238 ekl 083 15201| 50428 58340
BR[EF 36 1164.46 W06 g2 40 B74 1024 271 1383 19 04 54D e 081 13805  Sea5 58368
02243 118471 104 1805 438 BET () 1B 13EE 18 033 8.44) 8.0 006 12863 SB475 58780
102245 118406 107) 17 Az ] a7 158 157 153 0.4 8.38] B 067] 154.11| 50508 58303
10:2266,  1185.21 106 1E21 441 a00 550 113 1371 124 0.45| .36 876 0Ba 14145 so5ae 5632
230z 118546 05] 1814|437  ooa|  g96,  174|  1av2| 18 037 &37 874 075 14658 56553 58338
07308 118571 108 1837 439 828 1024 fed| 1386 48] 084 8.42 285  0Bs  130.33| 56576 5.os6s
10:23.15 1185490 06| 1894 e BES 1044 275 14ET 148 .36 842 B.88 O.B6  134.16] BEEO1 58375
10:2321] 118922 108 1888 [T ] 40 = R 1.0 04| 837 B.78 DEL 16003 GEB27 58385
10:23.38] 118647 08 1854 40| Ba1 543 70| 1362 168 0.37 BAT 583 07|  124.16] 666.54 GA40E
13:23:34) 118672 105 1855 438 B57 1068 440 X . 191 0,39 8,38 ] 1.13|  146.98] 56677 EGE420
B 10:23:40] 118897 06| 1857 438 Ba1 831 184 1368l  1BB| 03] @8]  B74| 079 1427 667,01 58446
10:2347| 1187.22] 107 1871 i Ba7 054 | 03] 1a7e 1.64] 043 B.28 674 D88 14575 GG7.27|  6.6464
102362 118747 106 1883 439 BB gga) 128 138 1.88] 0,34 8.3 HH1| 093 15588 G6B7.51| 5B4TH
102403 10702 106 1832 4 [ 1156 501 13.26 1,83 050 883 g.31 1.22| 8520 EE7T76| 6.6807
10z410| 1187.97 105 1911 438 BEA 75| 211 1345 105 0.42] 864 514 0.G8|  119.64| 508,01  5.6520
102424 118822 106 1853 an BT 1052 420 13.11 1,64 044 a.a7 043 0,98 GBe4| Ganae|  Gases




DOE high power mortor test Amaco Catoosa Test Site

Wall N, 23 Diate: 2026/86 —— | =
S'fé'ﬁfhg Depth = | 1031.27] Bil Typa = 'u_-'l.'alker_}_.fs_muanmd MPGEH B |
Ending Daplh = | tasz.14] Bil Sizo = 475 _ e = B =
Tatal Depth Crillad = 350,57 BI|_l_[~_llg.'_.-zzIaa- = 881812 S —=]
Hours On Bit= 6.53]  |Mud Type = Waler Based
Averags ROP = 53.72] Mud Weight (bs/gal) 800
Drillstring (i} = 1u:-*1.35; Pipa (1= | &A266 Collar {fi}=|  408.68| = [
BIT | HOOK
TIME DEFPTH | FLOW PRES SPEED | TCROUE| PEAK DELT LOAD FEAK | DELTA WOB PEAX DELTA ROP Feat Hours
HHMMSS | FEET | GPM | PSI RPM fidbs s dbs | KIPS s | G KPS | KIPS | WIPS | FimA | _Oneil | GnAl
02422 118847 R 438)  Go0| 1153 352 1341 2.02] 0.55 B.5S 5.05|  108] 10758 Ge6Sg|  AAAg
10:24:20| 1188.72 108 1944 44z g9  1oa2 243 1349 107 0.4 B.50 g1 117| 127.74| EeB.17|  G.8e07
102452 1188.87) 108} 1865 442 a51| 1040 454 134 1.81] 0.4 B.98 635 084 B7.51| 56005 5 oede
AmasEr| 118616 110] __ 1685]  454] B26| 84T 494 1275 105 048] Ba3 B72|  0.78] 2147|5693 G.A7ZEY
1r2EE2|  1180.41 BT kT 445 713 63 470 12,83 187 D48 0.25 667 0.68) 3038 GAG46| 5881
10:31:00] 118681 060 1844 439 857 915 454 15,08 1,96 0.46 8.57 1017 B38| 3505 GowAn|  G.6672
10:31:30 1160 18] 161, 408 B850 1024 51 1A 105 048 685 1045 0.65] 23.48| 570.05  5.0086
10:3146|  1190.25 05 1815 434 B47 1150 B2 10.93 189 054 074 1183 213 5135 57031 Boiod
1157 11505 03] 280 427 1107|1336 425 109, 25 186 1087 1187 225 B57| 5056, 58120
~imazos[ 119075 104 2148 439 1034 123 33 1079 3.08] 284 1087|1288 402 12098) E708, 59148
10:3214]  1191.67) 104 2008 430 1008 1230 307 123 306 3,34 630 1254 604! 9388 57105 58178
103236 119126 I'IIZIB 1821 437 835 1024|573 1419, 3.67) 365 747| 1043]  ear, 7487|6713 58212
10:3237| 119157 06, 1046 437 94| fomd a8 ez aav) 327 737| B8 421 8833 57101, 50238
e 1141.76 06 1673 438| 887 117 340 1447 EREN 208 T8 AE2 250 103580 5718 549704
118201 104 wege| 43 580 1106 32| 1488 203  0@h [ 7.64 1.24] 147.3] Br20a,  G.oge1
119226 07 1034 43D oo | oey 78] 1481 XTI 0,84 666 747 101 16141 Sreall  Gog6s
. 1102 51 106 1896 437 aed 1008 236 1am4| 163 0,43 6B2| 735 105] 18401 7257 58313
10:33:10| 110276 106,  1800) 439 747 ga3 3180 {448 198 051 7.10 78 16 116.7| 57281, G&333
10:33:37| 1188.01 108 1650 @5 638 [TF] 433)  faml 1.08] 851 77 Bad 085 3343) 57305 5.0407
T WEA5E| 110328 07 671 44z 672 527 535  13aor| 1.8 051 768 a1 081 4333]  Eras|  5odey
10:3404| 118351 0H 1704 444 Ti1] a7 480] 1408 1.8 0oT 7.50 B 078 B857| G7abh| 6651
10:34:34| 1163 78, 167 1672 440 688 a0 A82] 1399 1.58] 0.E2 7.66 B 097 4438\ &738| 5.060G
= 103861 1104.01] 107 RlEE] 441 ET7 8 462 1380 1.04] 045 788 787, 0.67| 5307| G406 So61a
= 10:35:16| 1194.26) 106 1644 443 638 [T 421 138 194 051 775 E04] 0F|  3304| &743) 5o6al
10:35:44) 118451 108 1654 443 48 421 365] 13.74 1.83} 0,48 T.81 2,70 295 4544 574 56 50750
[ inE5s7| 118476 108 760 436 a2 g39] aml 12§ 2} 0aE 885 oo 084 @781 57281 see7
B 10:36:15| 119502]  107|  1738 440 733 519 363 118 184 055 5,75 101 Q73] 5037 67507 58845
03532 118527 107 1757 442 710 A58 32, {18 187 D5 5,77 101 074] B5Z61| 57502 58804
0:3647| 115552 107 1751 Ery 743 570 267 1200 1.83] D51 565 5.58 077|  B1.87, 5i667|  5.48a9
037,04 119577, 107 1738 44D 724 563 510/ 119 1,88 0.51 B7s] 1022|101  B0.87,  &7661| 56703
= 10:37:13] 196,02 05| 1576 435 1011]  1isE|  ayr| 238|213 0.75 528 5.98 13| 10892 576,06 6.0006
087.20] 1196.27| 106 1546 42| E7d 1056 35| 1248 187 o052 9z 003 1.41| 12577 &76.31| 60028
10:7:34|  1196.52) 108 1792) 444 750 523 316]  1iEel 212 0.68 0G0, 1098 11| BASGT| G&76.5G|  6.0066
10:37:46| 1196.77) 106] 1805 433 828 1140 &l 1218 1.8/ 0668 847 b.a3 1.22 Te.54 576,820 6.0097
10:37:53| 118702 106 2oey 437 1083 1170 207 241 207 078  8.25] B.77 0o 12933 S57T0E 07
oaa0a 118787 106 1850 438 500 1060 251 12.15] 335 288 B51]  11.39 354]  8921| 57734 60146
1387l 1167.52 108 1628 436 831 575 a7l 1227 250 4.03 5.38] 25| B.G7 B1.2| &iisil coiae




DOE high power mortor test Amaco Catoosa Test Site
|
Well No, 23 | Dale; 226096 ¥ [
Starling Depin = 1031.27 Bit Type = |Walker McDoanald MPEEH = | [
Ending Depih = 126214 [BitSize= | 475 [ =t | =
Toial Deplh Drilled = | 36087 [t Nozzles = 1981212 | | i ,
|Hours On Bit = 8.53 (tud Type = \Waler Based = === [ |
Avorage ROP= 53.72 ud Weight (bs/aal) B.00] _ e N |
Drilisiring i) = 1071.36 Plpn {fiy= | BA2EA , [Callar {ffj=| #0868 | I
I i [ ==
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
— HHMMEES FEET | GPM PE REM it-lbs fi-lbs ftbs | KIPS G's G KIFS | WIPS | KIPS | FTIHR | OnBit_|  Onéil
10:38:47| 1187.63|  108] 1523 245 48] BB 369] 78| 454 482 383]  i0.46| 953 13.34] 577.00  0.0268
30:39.15  1197.80 108 1633 438 78] BEZ. 361] 1438 218 054 7.20 ERE 387 a32] 57785 G034
— i0:E%E| 116813 i08] 1606 a4 628] B3| 440 1664 388 4z @[ w72 853 3388 57818 60418
10:4001|  1196,32 108 1561 aa7 68| EEN 150 i6.66 zoo| o074 487 5,55 130 2271 Gynay| 60601
04041 119854 108 1576 &6 585! BE3 188  16.45 1.80 .66 518 565 0.1 26.34] E7a.5%| 60504
104111 | 1196,74 108] 1585 246 G88]  pad] 122|048 ] 076 517 548 D.B2] 2467 67870 60887
04141 1198.88 108 1588 245 GAG| B71] 166 16.46 z.12 0.77 5.16 5 55 0.74] 25371 578  BO761
10:4211] 1190.18 108 1547 a7 567 a2 203 1848 207 0.8 B.16 565 081 Fr30] 67024 60636
== 10:4235| 1199.43 108 1629 aq7| a2 Taq) 104 1663 206|063 509 540 002  3283] 67548 60011
10:4Z54|  1100.60 07| 1705 212 7I] _ BA7| o602 1A.A42 201 .58 52| 847 233 5868 67974  6.0254
10:4303| 1190.94 104, 10693 430 1048 1255 344 {20 2T 07| B.05 9.5 2R7]  104.2| BA003|  Eces
~1043p8| 120018]  104] 2152 4z 1140) 1251 261 175 16 0.80 Bol 0ER 17] 16283 ca023| Goood
10A3 4| 120044 104 2108 420 10721 1202 231  1142] 186 058 1023 1075 108] 18602 S80S 61810
10:43:20|  1200.60 B 2018 435 806 1081 162 11.54] 203 D88 w071 106 1.03]  186.74| 5BO.7H| 61026
 m43:25| 120084 107 2016 240 1017 1007 162]  11.55] 203 055 101 10,56 098 176.76| SA0.0E G104
13433z 120116 104 2116 ] 1139] 1360 /A 11.83] 244 1.23 10.33 1082 133 T2444| 5Bi23  6.108
10:4336] 120144 03[ 2104 428 1008 1198 373] 1162|208 08 w004 1085 12 2B.21| BAis|  e.1071
043AR| 120168 105 2110 433 11487 Zpoal 1AM 102 214 1.02 1063 1185 203f  ©ai8|  5&i.74] B.10GT
[ 164354 120184 103 2237 AZ7 1193] 25020 2313) 1474l 248 193] 7ol 28] a¥a] 1144 &8188 6112
104406 120218 100 1816 445 504 531 | 45]  1548] 210 .78 817 766 474 B8, o58z24 EB.1162
10:ddind| 120244 104 1872 437 Ba4d | 076 328l 1063 217 08 002 Wad| 511 8407  &8z4m] @177
10ukaT| 120269 EE 1746] 445 713 @7| 460 1048 208] 088 1067 1108 143]  3578] o8z74 6144
104500 120284 106 1683 44 872! B35] 48] 1091 zoa| 07| 1074l 11.08] 081 312 8298 01321
10:45:36 120314 108 1674 445 657 BAE | 380 1086 2.08 D.68| 1078  1108]  0.v2|  #3.76| 58318, 6.1404
10,4550 120338 107 1714] 441 721 1089] 563, 10,00 204 066 1085  11.06] 1.27| 3525 G6A343] 6.1467
10AED7] 120364 06| 1%06 434 BAD) 1068 ERFRR R T 2 ] T R 083 10508) S583EA 6462
104814, 120885 108 1888 430 TN o71] 2270 118 21| 069| 1001 1044] 083 13781 58384 G157
~ iodEEE 12044 106 1880 430 o992 1275 gl 1157 211 CE] R 10.58 1.2 116.81] GR418| ®.1634
10:46:30] 120439 104 2093  428|  10B5] 1255 340, 1164 225] 0@8 10, 1063 132 1213 58444 61653
10046:38. 1204.65 (1] 5 431 164 2531]  1B5B[ 1135 2.27] 1.24 10,2 11.83 20 0233 ERAS| B 158
104658 1204.8 108 1808 a7 700 874 19) 135 4.74; 54 813 1148 B8] 5015 &84 61063
_ i0:47:28] 120508 147 1802 390 255  =zapo| 2544 1468 0] 247 GEa|  mEs 792)  21.88] 58514] @718
i 10:47:43, 120533 10B] 1908 A BGG 1364 762 134 207 088 823 a8 12| 5868 58538 6.1756
10:47.50) 1205.58 108 1896| 420 762 947 ] 312 1373 182 04 7.8 B.43 133  118.74] &5a5ea] 61779
10:4802] 120883 o8| 180z 415 768 grel  sral 123y .80 b4 525  0.64 188]  7425] s&m5sn| s
10A4BA1] 120606 105 1571 a0 865, 121@ 514 128t 2.06 0.62 513 & 086 10323 586.17| 6.1830
10:48:18] 1208.33 108 1974 A06 any | 1077 256 1278 1.92 0.4 B.EA| 9,26 0831 130.28] GAe.a8|  6.1853




DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 Date: 2/126/08 |
Slarting Depth = 1081,27 Bit Typa = |Walker McDoanaid MPSEH -
Ending Death = 1382, 14 [BitSe=]  475] ] = 1 =
TolalDepth Driled = | 38087 | Bit Nozzles = 8.8, 12,12 '
Hours OnBit= | &43 Mud Type = Waler Based | =} =
|Awerage RGP = _&amn I Weight (|be/zal) 8,00 I I =
| Cirillstring it = 1071,36 i [Pipa ()= | 062.68 Collar (fiy=]  40d.68 el =
BIT _ HOOK
TIME DEPTH | FLOW | PRES | SPEED |TOROUE PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours
HHMM SS FEET | GPM PS|__| RPM fi-ibs b febs | KPS G's s KIPS | WIFS | KIPS | FTMR | On@iL_|_OnBil
10:48:26| 120658 1068|1971 ] B4a]  1058)  304] 1255 (K 0.38 5.08 BA1 074 119.36) EL6.63, 61870
10:48:34| 120683 106 {086 a3 gzl 1048 223 f253 188 0.3 8,11 BAE| 0B84 11008 Seo. 61888
10:48:41|  1207.00 105 2011  4o6 573 1050 178 1254 184 041 8.1 BA3 072|  119.38] B47.15|  6.1018
104848 120754 105, 2had e G 267 1256 187 082  Gos CEE) 081 1ia7e| 58738 6.1m4z
1048:57| 120750  104| 2089 BT 076, 1275 374 1253 202 062 @i [ D74|  111.18| 547,63] 6.1086
104506| 120764 oy 2018 410 BEB| 1408 494 1231 228 114 oz .60 115  77.49| G87.80) 61887
10:43:28|  1208,00 08] 213 AcH| 1170] 3840 il qzis 240 175 048 1084 Z75|  4738| BRa 15| 02048
0:45,33| 1206,94 105 203 a4 1056 1614 000]  13.03 FRE 0,58 77 D41 33| 18345| Emmas|  6.z003
= 10:45:52| 120858 107 17683 435 718 823 Er A .18, B.15 71 184]  484| 5B863] 62114
10:50:05| 1208.54 105 184G 415| 858 1068 28] 15.48 2,08 078 614 6,68 1.2] 6002 588G, B.2161
10:5016|  1208.08 107  ef7|  424| _  B3g BGE 405, 15.38 1.83 D43 626 6560 101 7028 BE0.16, 62160
10.60;35) 120834 108 1704) 426 731 B4 324] 153 2318 087 620, 665 078 5062 56098 62237
05051 120858 107 1720 424 o8 25 B4 1503 217 0,83 6.20 8.73 001] &8.9G| sped 6227y
10:51:21 120073 108 1563/ 05| 328 a3 10ET 1675 383 472 5587 820 7.35 1654  B80.81]  E.2363
0:5161| 120884 18 1828 393 86| 1024) 40| 1543 154 0.45 £.28 653 113 2560| 5asem 62448
— inszoz| 721018 107 1757 348 | BOO| 6@ 170 1671 Z01 058 E51 B3z D74] B3g5| 50023 Ra2avs
105212 121044 107 1758 380, Bi2| oo 208 15T 2e6; 064 581 BT 074 B2B| 500.4B|  G.2507
105232 121060 f07] __ i7i0] 3oy 7sg| _ Boal 82| iG] 188 048] A4 .40 D78|  45.86] Ep074| 62561
inha02| 121088 108 {EE agd (Tl BOZ 86| 1520 185 0.8 634 6.50 D.62| 2382 500.04]  6.2644
105330 121114 108 1864 304 707 663 | L 15,33 FREN 0.71] 628 I I T e G
10:5400|  1211.31 108 1532 366 [iGE] 720 83| 1527 181 041] B4 661] 083 03 58198  5.2804
0.5430| 121156 108 664 303 703 1081] 458 1532 204  OeG B.28 656 003 3008 59162  6.2888
10:5500| 1211.76 110 1653 400, 680 703 86| 1528 187 G056 633] 6858 o066 241] 912 62071
1211.94| 106 1637 302 660 7200 Bl 1827 204 051 634 658 048] 2048 591,98 6.2057
121218 106 1754 385] 778 1235 83| 1477 Z9i 258 B84 1072 Ca4| 4058 sazzd|  E3117
T 121244 105 2024 da3] 1072 1i78] e 1185 1.98) 0.1 978 1044 01| ©0336| 59340 G.ai4z
056:90] 121260 10w 2060 3fa] 1148 1235] 207 1208 1,92 030 B, bG8 O,7T| 11828| &B274| 6.3185
105617 121294 104 FARE] §79] 1158 1285] 235 1Zm 1.84 [ R 081 258 563 63109
1056:26| 121510 104 2155 78] 1187 1263, 1686 ] T .64 ERE] 1015 081 10106 503 4] 6E210
058,33| 121344 103 7153 376]  1174] 1287 82| 1189 i 0.45 6,53 8.08| D002 1204 5035 63228
10:56:43| 121360 102 2150 3741 1186, _ 1350] 328 114 2,26 082 978 038 03] o258 B0a74l  B.3257
121384 104 24l 378]  1115] 1372 48]  11.88 202 077 877 1035 086 11832 50300  B.a277
. _i2{a8 105 Z06 383 1070, 1387) 527 118 246 186]  8.83| 113 438 7618| 69424 63311
A0.E723|  i2ima 100 1502 00 el 1040] 408 16¥e] 185 0.9 581 6.07 177 441|  GE446) 03360
05748 121460 GE 1345 307 725]  1004] ara| 1584 186 045, 678 613 101 3506 59476 63438
10:57.58| 121494 106 1784 386)  BEe| 047 17 16198 .86 031 a4l 567| 055  B3j2] GO0408| 6.3409
10:68:11| 121538 10B| 1787 387 8B3| 56, 207|166 1.87 B3] bad 5.7 056  77.35) G6O0523|  Gas0l




~ DOE high power mortor test Amaco Catoosa Test Site

| | i i
Wil No. 23 Dole: 22686 [ i =
Slarting Depth = 1031.27 Bit Type = [Walkar Mﬁangliyﬁgpy N = ==
Encing Depth = 128214 Bit Size = 475 I 1
Tolzl Depth Drilled = | 350,87 Bil Mozzles = 8,8,12,12 =
[Hours Cn Bit = G.E3 Mud Typa = Waler Based ] E
|Average ROP = 53,72 | Mud Waight {les/gal) 0,00 | |
|Drilistring (1) = 1071.36 | Pipa ()= | BE2.06 Coliar (=] 403,85 | i
| (B~ S =T B e[ | | —
BT HOCK i
TIME DEFTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAX | DELTA | wos | PEAK | DELTA | RoP Fael | Hours
HHMMES FEET | GPM PS5 AWM | THbs ibe ks | WP &5 o5 KIPs | KiPS | KIPS | FIHR | OnBit | Ongd
105RRT| 121544 07 1781 T B78 567 146 1e17 1,88 D33| 543 567 GET 874 0845  B.as2D
10:58:34| 121589 107 1781 258 a7z oh3 182 163 1.64) [ 574 055 6947 ©9574|  6.3560)
10:58:46| 1215.94 o7 78R a1 886  oam IR 182 035 548 574 W& 1AM 506|  6.35%8
10EEES| 121619 107 1780 255 BT g31 T3] tea3|  1a .36 547 B.72 08 7445 59628 63632
10:EE10| 1216.44 107 1791 36 A9 o i a4 18 03a] 646 5.72 053] 7163| Eu6d48  GameT
1005022 121669 07 1786 280 873 Ba7 17 1608 153 od41] 551 572 D4B|  T7os| G06.74]  6.3680
10:58:35|  1216.04] 1me] 1796|367 Ba5 a7 104 1612 204 05 548 572 _ 0.56|  71.00 687|  6.3T33
10:55:48) 121718 107 1778 3D B5Y EH 0] e 184 G48] 54w 582 OEF| 7T701| G724 Goarar
105369 121745  108] 1767, I 802 83 1611 1820 0&7] 548 574 055 7174l 587.49] 63401
AT00:03| 12170 07| 1783 as0 B4G Bog|  113]  m0s  J84]  0.&@ 661 E.74 0.5 621 Ba7.7s|  paaa
11.00:25| 1217.85]  108]  1767|  3a7 BE3 B0Z 101, 7871 189 035 648 577| 05 7afr, 587.09 63876
1H0aE| 12182 LI I EE]] A B51| 138 6.0 1.88] 0.3 55| 574 as B5.3| G08.24] 6.a613
11.00:53] 1218.45] o8] 1783 325 BET 623 126 16.08 1.83] o.28] 551 5.84 0,53 67.3| 5043 G395
110104 12187 107 1813 380 (EE] B55] 160 1817 156 028 542 5E7| 048] 7086 GEATE| B.a0ad
10117 12716,65) 108]  q7e7 g4 BA0 o4y 122 1695 1.87] 0,27 545 567 053] Y255 ooBD0D 64016
110128 1219.2| 07| 1790|588 B76|  @7s 166] 1613 187 031 G40 57T OET|  7038) 550.23 G405t
10147 121845 107 1781 Bés B35 184 1611 t27] 028 5.48] 57| 045 §98 &@95 64085
110163 12187 107 1792 388 B7S BEl 138 16.16 19 036 543 557 04s| 7684 Eea7s] 64T
11:02:05| 121883 T | I 873 b3t 122]  16.46 187 028 543 57 053]  T7AO7| 59968 G415
LRE - 07 res 380 BE4 10 108 16,16 1.61] 033 544 572 053 7288 60024 GAIEE
11:02:30] 122045 108] 1782 3549 | BRE w3 122 1615 1, [T 544 .74 055 8042  6005|  @42i7
= 10247 12207 07| 1778|380l 57| 815 ita|  Tets 187 oza| 543 5F 05| 7518 0075 64251
VL02:63| 122085 w1772 3880 B8] e8]  143]  1E.18| 1.5 0.28 544 B.7 058 VaDe]  E0101| G42dn
1iE04|  1281.3] 108] 786 388]  EAD EiE) 14| q6in 189 0a Bad 5.7 048] 79.6] 601,26 64317
1112:63| 122168] 106 1470 366 a1 915 514 192 166 0.27, 38 44| 385  a4Af| 60162  6A4%8
199314 122183 108 1548|587, o6o 732 ] 83 0,23 an7]  4a7 Cat]  4183] BO187|  ga4az2
1i3ae) 13230 w7 1548] 380] i 78] 126|  18.01] 1686 0.27 388] 418 G41]  4168) 60213 6448
11:13:60] 122233 100 1665 305 BE 1226 596 17.32[ 183 044 566 983  ©B0B]  44.96| 60237 64535
- 111405 122358 108 2017 S80] 1115 1332] 336 {403 20 0.54 B4 518|055 10368| 60283 64541
111492 1222.63 104 20%8] 43 1118 1281 32| 1418 168] 0.5 .55 & 24 0.77] 121.25| &0z87| 64581
11,1418 1223.08] 104 2038 438 1108 1243, 202  1423] 187 DB B! 822  070] 13560 ©0318] 6.4508
111420 122933 104 2063/ 439 1116 1243 275] w21 205 0.71 aaz 5.1 0g2] 12056 60338] G40z
11:14:33| 122358 108 2033) 441 1066 1267 ] 413 148 1.0 0.53 BAS 047 087 19751|  603sa  648as|
19:94:41| 122383 106 1o8a, 442! 1058 1244) 288 14.13, 218 078 888 0,74 081 MoET| ooaeA G.deat
122408) 104 2082 438 10e 1206 202 142 206 DEI 88 914| 085 11088 60414 G.4864
— 122433 105, 2064 441 1086 1214 93| 1493 187 06 B.A1 8.7 074 1318 B0438] Gajor
11:16:03] 1224 58 105] 2047 441] q0En 17 211 1428] 302 D.54 B.78 .10 81| 126.32] 80465 Garal




DOE high power mortor test Amaco Catoosa Test Site

|
Well No, 23 Dala: 2/20/08 | [ [ P | =
Slarling Deplh= | 103127 [Blt Type = |Walker McDoanald MPEEH | :
Ending Dapth = 138214 [Bit Size = 4.75] | |
Total Depth Drilled = | 38087 - Bit Mozzles = B, 812,12 - | |
Hours On Bit = 853 [Hud Type = Water Based . | | =
fetage ROP = 53.72 hud Weight {Ibsigal) | B.00 | !
Drlualnr_g_;r_n n 1071.36 Plpe i) = GAZ A8 Caliar (#t)=) 408,68 - B gu
BT | HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | FEAK | DELTA | ROP Feel | Hours
RHAMES FEET | GPFM PSi RPM | fidbs | filbs | fidbs | KPS G G's KIPS | KPS | KIPS | FT/HR__ OnBIt | OnBi
TTAG10] 122483 104 2044 437 1084] 1174 190 14.24 ] 0.48 B8] Gaz D68 125.23] ©0A.EA]  Ba4rd
1195:17] 122508 107 2028 447 1084 1174 223] 1425 204 [ B 917 o84 13104 60517 B4761
~ 115:25 124633 106 2037 144 1667|1174, 263, 1424 1.85 058 Ayo 818 081 11947  605.4] G476
111531] 12251688 104 2036 437 1066, 1214 223, 1424 2,01 0,58 B.70] CRE 079 13231 06564) 64601
11:15:39) 122683 T 442 1067 1154 218]  a.z7 201 D.E8 570 By 0BT|  12712] B05e8| b.4e3q
— i1%45] 1zid0s 166] 2019 443 10821 1184 21| 1428 2,00 GIGE 578 842 081 13176 G085 Badag
11:15:52] 122633 105 2005 443 1018 1108 178] 1425 248 0.8 8.78 ERE] 084 13486| £0637] 64850
1115:58] 1228568 106 1887 44 1028] 1137 223 1425 204 055 &7B 51 072 12203] 60605 64870
I 1606 122684 108 1983 444|  fofs] 1128 207  ta.2s 1.52 bda| a7 o34 072  13523] EOGED  G.48%6
114803 f#er.09| 105 1084 a4z 1018 141 @38 144 201 oB4| ave| s 0.78) 12523 G074, 64910
T iidegn] 1227 A65]  78A4| 24z qpia]  qiia 180|423 20| 053] a7 818] 077 12688 80741 G493
111628, 1227.55 106 1943 4 ] 1073 218 1415 187 055 @83  ©ip 088 12444]  BOTB3]  B.4058
~Ais:38 122784 108, 167 435 ga 114 251 14.16]  208] 058 BA7| 831 0B1] 11077 007.88 64376
11:16:43 12200 106 104 +45 Bra| 1060 174 1447 207 0.80 B85 .24 07| 1284|  Bofd4|  @4ong
E 111881, 122634 o7, 1oz 448 B73] 1052 80| a3l 202 062 .88 926 081 11536 60838 @602z
© IiE:S0. 122859 08| 1992 443 072 10ED 170 1494 Z0a]  O&7 [ 0.2a]  0.74| 11526/ 60863| 65042
= 11:17:06] _1226.84] 108, 1885 445 831 1000 174 14,08 183 0.56 B85 020] 063 117.87, e08.82] 65085
) 11,17:16, 1220,08] 107, 18pz] 448 638 T10az 211 1404 206 o8 Bo8 7,28 DET|  B4.97) 60613 @509
T11a7Ee] 122034 057 tE0s 444 842 1084 271| 1408 204 ] B850 938 074 111688 60941] 65114
11.17:33] 1220.50 106 1281 445] 501 i8] 24l 14.04 203 DBA3 858 920 088 107.28) GOBGS| 65136
i) 122064 108] 848 452 B70 1060 362 1388 2 o058 515 5.62 081 7669 GoBed| 65168
11:17:54] 123008 107 18p3] 449 %] 1093 470 1375 294 O 10,01 129  B4.37] 61013 0.5187
) 11603 123034 106 2048 447 1162 1271) 468 1277 221 0 I [ T 136 10558 61039 6.5282
111816 193050 108 1833 438 748 1003, w3 1218 a8 385 1087 1276 383]  B7.17] 61084, 8626
11:18:48| 123077 08| 1656 396, ma] 1i74] 1227 1455  Boa 27 B4B 3154 B34 2087 61063 65343
111811 1231,08 106 1740 6 i 61 705 1363 279 228 038 w3z 104] 3043 &1107, 65411
= 11834 12aizr 106 1727 57| 42 33 20| 1387, 1.8 D7 8.3 aaa 0.36] 3832 611.32, 65474
rie45s| 120142 105 1047 aa3 42 =33} 20 14.02] 205 0 5 8] 938 0.6 B7  611.58! @.5503
i8B! 12T 105 1830 3a3 -43 33 20| 1402 186 051 860 g24| 048] 8352 61143 6553
— 1i2baal 1aaEee 107 2] -] = -33 20 137 184 04z 527 B55|  062] 4B13| 61207 6.5566
- 11:2040] 123237 07| 1748 388 =42 -33 | 71ae7 185 03z B34 BE3) 041 3448 61242) 65658
11:20:50]  1232.52) 108 1603/ sE5| 43 -3 0/ 1376) 1.08 041 B.28 BE3] 0657|2045 @268 65760
 ilEean| 123297 105 951] 3@ 43 -33 L | A T Dda B 031  0.67| 8306 61264 65741
~ 1i2p2i| 1zeanz 08 1846 385 -4z 33 0] 1404 1.97 0.4g] CE 9.20] 085  BfA7] &1d07] 6.5¢7
L 108 1853 81 265| 13m0 143a] 1384|278 214 0i8[ 1020 281 a448] 61333 G583
o “11:21:50  1233.52] 105 1835 367] 285 835 803) 1a0z 3z 3.04] Bl w7 347  10181] Ei357| 68483
112158 12a33.77] 105 2014 g 43| .33 200 41 1.52 0,37 2.91 612 048] 100447 Bi584| 65870




DOE high power mortor test Amaco Catoosa Test Site

Watl o, 23 Cate; 252506 1 R
Starling Depih = 103127 |Bit Type = |Walker McCoanald MPEEH - ' B
Ending Deplh = 138214 Bit Size = 478] =
Totol Deplh Drilled = | 550.87| [Bil Mozzies = 5,8,12,12 =
Hours On Bil = £.53 [Mud Type = [ Wiater Based = |
Averags ROF = 5372 [Mud Weight (bsigal) | 800 o , |
|Dritstring )= | 07138 iPIpa =] 86288 Coilr (ffi=| 20868
BIT HOOK .
TIME DEPTH PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP | Femt | Hours
HH:MWESS FEET =] FFM fidbs | flbs fi-lba KIFS £ G KIPS KIPS KIPS_| FT/HR | OnBit | OnBd
— iuz=z12| 123402 1688] 3A5 33} 33 ] 138 1.68 033 91z o.48; 088 6745 61407 65613
1122.26) 123427 18820 a7z 43 -33] ) 13m 181 0.35 B4 838] 055 @582 61431 65853
11:22.30| 123452 B A | | jaoe 182 036 F 82i 048 BT8 61457 65082
112248 123477 1881 361 -4 =25 Z8 14,07 14 035 EX] 0,24 0.6 7727 61483 66013
11:20,50| 123502 1751]  d1a| 43| -3a| ol 13T 84 0 5.04 924 053  TBAT| 61508, G604
12| tessar 1760 EiL 42 33 | 1387 1,80 038  God 9,34 053] 7324] 61532 6e0me
11,25:22| 123552 1978] ap2 431 -23] 20 14.04 1.04] 043 a.c8 818 05 ao0me  B15ST 6611
112333 123577 1984 368 33 ;| a0z 1.82 038 88D 226 06| eobe] 61582 ooias
= 11:23,08| 123808| 1600 388 -33 Z 14.05] 197 040 BB B2y 057 B38| ©16.08] 66168
i 11:23:54| 123828 RE - -33 FEI 14 1.95 040 8.0 g22 056 #3563 @1632|  6.6100
T {t24:04] 124653] | 2oo3]  goo] 48] =4 0] 1404 181 041 8.9’ 8.24 0&7| 8744 GWGS7 6625
11:2496) 123878 1802 BT e 33 24 1402 18 043 B03] 518 048] A0 G683 GEAST
B 1124:24) 1237.03 2012] BRG] 42] -33 20 4414 131 .42 BE7| L 062 0474 61707  Geerm
2w 1237 _1%a0] 368 43 33 0] 118 1,82 XS] I D6  §985) 617,32  6.6405]
112445 123753 1763 304 42| .33 20| 1398 1,84 0,26 803 B.34 057 78.34|  617.57|  eeaar
112500 1237.78 1741 3040 43 =23 0] 1384 1.4 0.24 0.17] 546 B8] G797| &i784|  6.688
11:26:13| 123803 1708 308 4a; 33 20[  13.05| 125 0.24 908  oad 055 Ba77| 61808 6847
11;25:35| 123838 1730] ETE - 24 1308 1.84 0,76 806 @3 045 7601 618.32) 66651
11:25:41| 1238.53 —1707] 3e9; 6 a3 24| 13@3] 181 o032 918, 848 081 56| 618E7| 6.0404
12555 123876 1718 384, 46| 37| a0 13.8] 1.85 pEal a1 6ad 0.67]  87.77| BGIBA3| 5.6532
= 11;26,10  1239.03 1716 307, 5] a3 T 026 518 .40 055 6717 ©19.08] BE5T4
14.26:36| 1239.28 1708 397 45, 33 24 1388 185 0.27 9,12 941 0621 @338 81832 60616
1t:26:34| 1239353 —A741]  3e9) T 33 28| 1408 187 043 .95 817 053  ®412] BIO6A| G664
Tins0| 129976 1716 301} ) 33 24 13\ 187 029 5T 543 067  B6EG| 01003 GGESH
11.2T:06] 124005 1723 283 5| 33 20 13.68] 1.87 0.29] 8.4 936 062 621 B20.1|  6.6726
112721 124028 1700]  @@5] 45 33 P T 1.85 0.23] 5.18 5,43 06| &617| E2032 ooreq|
112734 1240.53 _AyEe 3g0; 46 33 20] 1388 183 0.24] 5.05 034 06|  Bo.34|  B20ST  6.6EOT
112747| 124075 —iiER 382 -45 B I | o 1.3, 186 0.26] 508 020 05| 6553 62083  G.ER4d
112800 1241.08 1718 aga -45 33[ 24| 1302 183 0.23] 608 aa1 038  BECE| 621.08|  GEAdd
11:2812] 1241.28 1736 ez it 3 2| 1988 183 023 noa 5.34 0.67| 76.84] 62132 66013
11:28:26| 124163 1738 205 48 7 1 RELE 1,66 027, 607 B3 048] vo3i| e2igE|  aEos
) 1762 1 | 2| 1402 1.68 nal Bod B22] 055  70.86, G21.65)  6.0981
1i2847| 1242,08) 788 381 | 6] 14.02 182] 024 649 024 D5 8546 6221  e.q01
—11:25008| 124228 1750 413 818 1214| 1288] 1397 18 0,36 803 O41] 077 5652 62232 67086
11:28:16| 124253 1748 424 7095 506|  25n| 1384 1,68 0,32 807 038 065  7368] 2250 6700
1120030 12dnTE 1725 423 760 Bop| 14| 1388 181 0.4 942 841 080 B38| 62283  6.713
2| T24304 1730 424 758 &7 223 1401 1.05 D4 &850 9.24] 053] 2004 6zaon 67162




DOE high power mortor test Amaco Catoosa Test Site

|
Well Na. 23 Date. 2/26/08 ] | ==
Staring Doplh = 103127 Bit Type = |\Walker McDoanald MPEIH | N
Ending Pepth = 136214 Bii Blze= | 475 [ B = -~
Taotal Depth Onlled = 350,87 Bil Mozzleg = B B 12 12 o
Hours On Bil = .53 Mud Type = Waler Based T »
Swvarage ROP = | 5372 hud Weight (Ibsigal) 600 -
Dilstring (7] = W7 | |Pipa(f)=] 66288 _ |Colar ftj=| 40858 ] Lo =
|
BIT HIZOK =
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD = PEAK | DELTA | WOB | Pesax | DELTA | ROP Feel | Hours
HH M SS FEET | GPM PEI FEM | idbs Ml | flbs | KIPS G G KIPS | KPS | ®KIPS | FIMA | OnBit | OnBit
1120,52] 124320 108 1731 425 7 828 162 fa.00 187 0.33 001 &ae DB 8232 £2dd3] 6710
112005 124354 108 177 425 730 880 2rs| 1387 1.80 038 Gos 038 072 7174 6238| 67228
{1304 124378 106 i735| 424 765 asa 23| 1408 188 0.32 892 922 068 8537 2384 67253
1130287 134404 108 1703 428 716 46, 256 1345 181 0.4 .15 g.48] 079 b5a74| 6241 67203
= 10:30:41] 1244.20) 108 1748|427 70 27 336 13sE 154 0.5 801 8.3 081 74.42] G2i34| 67328
113051 124454 108] 1754 424 70 A46 188 14.01 124 038 2.08] .24 062  B084|  BZ4G6|  G.7357
14:31:08)  1244.70 108 1742 423 T3 B&2 218 1397 19 037  &oa 0,20 06 60.01| 62483 b.7amd
113134 124504 107 1758 422 778 878 B 14md| 1an 0,36 .55 9.24 067 9111 62508 6.4
11ah2h 124528 108 1744 426 768 ETEH 207 j404| 183 039 8,96 8,24 0.6 B2E| ®©2533] 67451
14:31:30) 1245 54 106 1704 428 TG BO1 8z 1383 181 037, oo7 .36 0.57| 6752 62558 b74BR
113150, 124579) 108 1725 426]  7a@]  ESE|  218] 1386 189 0,35 g.02 534 074| 7568, essad| 6750
112203, 124604 108 iy 425| T2z B34 227 13.96 184 041 0.04 831 0.55 TO41| B26.08] 675
124838 07| 707 4e2al 717 A 180 13, 102] 0,36 o.0e 94| 08|  Ta47| 02635 G.75a9
124854 108 1722 424, 136 66 FIIREY 1.68 0.37 605 ©38] 672 7285 02658 6.762
1246.79 07| 174 421 764 B3 28] 1308 182 037 0.05 B34] 082 7052  626.84] D7BG]
1247.04] 107 1748] 423, 760 a1 3041 19.04 1.0 0,35 .05 5.2 058 7009 62708 67607
1947 50 168 1746 4z3] 765 630 362 1302 192 0.36 908 CELH 0.0 B56| 62732 B7ia0
1247 54 108 {728 426/ 758 e19] =48] qalby] 23] 066  eqa Gd  DED B2.7|  62750) 67766
1247.78 108 1747] 428 763 027 508 1amy [ 0,33 5,02 031 067 7841 627.84| 67798
124204 108 1722 477 | 724 BT 284] 1367, 180 032 812 038 067 Gbaz  B2A0D| 67841
124828 108 1728 438 735 843 3s8] a6 1.58 0.34] 5,00 8,56 077 7021 ©28.35 67675
1248 5 107 1742 423] 754 En4] 260 14 187 031 @ .26 057 7382 62658 67000
12488 108 1757 424, 7T b82] 211 1405 185 028 654 9.20 062 9216 62684 67938
124605|  107|  1761) 42z 7i| 7o) 284] 1408 188 0.4 854 841 DB  Bega| 62012 67067
12483 108 1?321 437 77 agz 267 13,82 1,86, 0,23 5.07 938 i:l._ﬁE}:' G555 R854 §.8004)
124355 108 1737 424 730 as0] 218 1402 1,86 0,31 B.97 0,28 057]  B7.53| 620  6.8033
1245.8 108 1731 428 743 234 186 1388 128 0.3l 8.0t B.31 DE 7042 @620Rs  Eao7
1250,05 108 1742 426] 743 A7, 251, 14.01 18 0.33 BB7| 828 057  @14| 631  6.5088
12503 1067 1761 421 i 850 186 14.05 186 044 B4 B24 062 BOGB| 3o Gaia
1250 55 107 1750 421] 7EB 882 284 1apz .80 0,32 5.9 B.24 062  B1.B2 6308  G.6181
12508 108 74T 477 754 518 812 4| 187 035 BE]  oo4 08| 8057 83086 e.619a
1261.05 12 1730 428| 7az G 285 12,84 1.86 0.2 806, .36 0.82 B7.8| 63108 68327
ERFEE 106 1733 424] 735 BE0| 243 402 187|035 B85 854 DOT|  Bikz| 6alad]  eease
125185 1104 1750 425 s B4B| 186 1408 1.68 D.31 B 6,33 06| Br.89| G6algl,  A.Aged
12678 108 1744 424 71| o1t 223 {404 182 04 8,85 822| 08|  B187| 63185 68319
125205 1 1724 424 7ia 7t EE 188 033 8,03 0,36 067 7091 8329 G82s]
13523 103 1604 428 BE1 B25 206 1388 [E 035 5.12 543 067 5848 BAz3s  a.@and




DOE high power mortor test Amaco Catoosa Test Site

. ! | I |
Well Ma, 23 Dale: 22606 | | - ) =
Slarling Depth = | 1031.27) Eit Type = [Walker MoDoanaid MPEEH — |
Ending Depth= | 138214 | Bl Size = 4.75; ! =—E
jjnighgqgik}_grllredz | 35067 B Bit Mozzles = 8,812, 12 L —
Hours On Bis = i f.531 = Mud Type = \Water Based )
Average ROP= | Ba.t2) Mud Weight (Ibs/gal) | .00
Drillstring () = 107138 Fipe(fj=] e&@zesl ~ [Callor iij=| 40868 . [ L[
I |
BIT | _ HOCHK | |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Forl Haurs
HHIM S5 FEET | GPM sl AP fi-lbs firlhs Tlbs KIFS G Ga KIFS KIFS KIFS | FT/HR | OnBil | Ongit
—_ianiy| 12babs|  tos|  fya0| 428 73] B30 24 1985 157 021 505 D38 088]  71.18]  6aza| Geszs
1187:08] 12628) 108, 174z 424 a1 Bas ] 1408 1.87 0.31 B35 ) 077| 8606 63265 68457
11:42:50)  12563.38] 106, 1542 418 BEd) Bg€| 623 1504 1.00 043 743 048 998] 5276 6334 08554
17:43:00] 125361 108] 1744 418 70 a62 B2 13 184 oa4]  qdos| toas| 085  @ron  G3a6G6 685603
11:43:13| 1253.88) Y 423 737 60 227] 1288, 181 038 104z  10.44] 067] 7074 Bass|  GEe17
= 114320 126611 107, 1717 422 730 835 352 1288 187 Ba7|  1018|  1048] 055 6781 63416 6.8655
11:43:40]  1254.38] 108 1722 421 T46] ©ia 2350 1203 180 0.08 1015 10.41] 055,  B841| 63441 68692
1943561 1264.A1] 108] 1741 428 | 0] o1 332] 1202 163 043 017 10,40 D55 70.43| 63488 68703
i 17:4803] 125468  fo7| 1798 42 780|  Bm 284] 1287 1.68] 0038 1012 10.48]  0.72]  78.34| 63491 6475
114415, 126511 1a7 1726 423 748 47| 4Di] 3285 164 033 1043 1026 0.6, 7248 83518 66702
11:44:26) 125530 100 1754 21 746 870 278 128 189 038  toos| o DB2 B7T1, 6354l B.ama
1144738 125561) 107 1724 422 730 535/ 482 1293 185 .38 10.15 10,41 0.67 6745  G35.00 0 BAGA
11:44:53] 1255.66 108] 1740 418 752 atd 208l 1283 1.82 0.38 10,18 k35| 085 64,50 6350 60885
11:45:05]  1256.11) 108 1724 418 734 o5 330, 1281 184] 0.41 1017 1048 057 7288] 63616, 6493
17,45:10)  1258.36] 106 1720 422 T8 a0 532 1281 | T 1044  os2| 6380 @34l oa9r
17:45:28) 125661 105 1747 ai7 Tz 862 184 9307 181 0,26 | 0.3z 062 104.13] 63668 6.5093
E _1145:38] 1256.86 106 1750 421|  7AD 867 267| [ERIE T 0.43 ge8| 1028 065 G679 68| LEF]
114547 125711 105 1787 7 788 876 170] 1818 18! D42 5.0 bz 0.80] 10141 63715 eo047
11:45:57] 1267.38 106 1737 420 7an b5 27| 1307 10 [ T T 06| BE07|  e37a1|  B.o07h
T14B:08] 125761 106 170 ) i [ 255 1305 183 04| 003 io.86 0S| B40i] 63764 65104
114620 1257.86 105 1745 417 el B2 320 12.03] 1.88 0.4 10,15/ 10,44 0.6 7805 Garp3, 60138
11.46:32] 125811 105 1738 #17 744 CEE] 58| 1205 1.0 0.35) 1043 1044 0B 7618 83818 @817
 Ti4ba4| 125630 106 1747 42t AT B74 87|  12p4 181 038 1013 1039 0.62] 7153 G63847| 6.9305
114657 12888 105 1747 4 a8 815 338 12010 18 037 10.47| 1041  0.55 7225 03867 60823
1147:11| 125826 107 1732 425 718 ERE 438 12.9] 1.89 0,56 10,18 10.44 067 D4B5| G381 @o2rm
T 1147.23| 15932 07| i7aB 485 737 218/ 61| 1295 181 037 104z i0.49 068  7o.04| @asid  5e3td
114734 125087 106 153 42 T34 506 | azal 1298 1.81) D36 16N 044 D72 76039 6andl, G934z
_ 1n4m4gl 25042 107 174z 425 718 ane| 385 1288 15 o42]  o22] 30,53 077] 6133 63066 G536z
1147:50| 125087 108 177 423 747 815, 328 1295 1,81 035 1012 104 0 B3] 53902 60414
11:48:10| 1260.12, 108 1788 422 773 830 | 266( 307 1.58 037 10 10,34 0.84| 87.23] 64018 GOdd2
11:4B:18| 1260.37 105! 7 BB 615, s @37 18 ot gal 0z 085 11265 64044, 60465
11:4527| 120062 105, 418 772 aral 227 1300 1.91 0.4 BEE| 1027 082] 8582 84067 69481
- 11:48:37| 126087 107, 433 i BGA| 180 1308 188 D3l ogal 0. 08| 6123 &,
11:4848| izetgz| 06| 1?59;___ 422 775 518 00| 1287 18 0.38] 101 103 0.62] 6079
11:45:00|  1261,37) 108 tyEa] 418 776 B27] 396 1303 1.88 044 1005 1048 070 78.79
11:48:10| 126162 s R 417 762 Bar| 353 1287 184 o] 0| 041 oes|  esoq
11:48:21| 1281.87 5] jrng| 418 772 538 21| f3ns 187 038 o0z 029 [ T




DOE high power mortor test Amaco Catoosa Test Site

: I
Well No. 23 Dlale: 226196 =l ! B B
Starting Denlh = o31. 2? 8il Type = |'Walker McDoonald MPEEH =
Ending Deplh= B Bit Size = 478 —— | =
Tatal Dopth Drlled = | 350, u? [ Bil Nozzles = B,9,12,12 [ i
Houss CnBils | B53 [Mud Type = Waler Based | |
Average ROP = 53,72 [Mud Welght (Ibsiaat) 2.00) _ _
Driltsiring (i) = 1071.36 ~[Pipe(fty= | Goice [Callar (it)=| ~_ a06,68) - il (I 7
| | {
BIT HOOK
_ TME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LDAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feet | Hours
HHMMSS | FEET | GPM | PSI RPM_ |  fidbs lbs | fidbs | KIPS &5 G's KIPS | KPS | KIPS | FT/HR | OnBit | OnBil
11:40:93] 126212 05| 1768 416 766 551 381)  1204) 108 648 1043 108 057] 7476 6éz18| 50672
126237 108) 1156 421 732 886, 344 1289 193 04| 1048] 1051 074 7318 64242 60706
126262 ] 1774 410|754 a7d] 223 4306 185 048] 1001 10.28 072 8758 ©54208| 60745
115006 126287 08| 1743 421 681 509 335)  1203] 104|048 _ 10.4| 10,39 067 8213  64281| 60760
11:50:20] 126332 107 1718 423 [E 854 Nz 1288 1.88 | 04| 1048 1053 077] €524 643.17| 6.0803
116041 126847 106 1743 421 ERE] 813 a7 13 .81 041 1067 1038 067| 8158 E43.41| 6.9836
1160043 126562 08| 1709 427 574 821 #83| 1zez 186 0.43] 1015  10.44 067| 70.23) oead7|  b.OE6R
- 115067 1263.87] 06 1724 422 (] §10] A1 1988 181 044|043 1048 065 8243 G438z 6.0007
T:E110] 1264.32) 07| 1728 424 708 828 384 1281 192 0A4|  10.16] 1048 072 7338 G4a17| 69841
JiE1:22) 126437 106 1761 421 TR ga7 Er R 188 037 1043 1024 0B7|  7104] E4d43] weo7e
11:51:35 1264.62 07| 1784 423 718 654 356 1281  t.@4] D47  10.4e|  10.46 D68 7211) G4468) 7.0013
— Ai5ias| 126488 107|173 475 ] &09, 47| 1287 194 045 102 1048 0E7| @676 64493  7.008
115201 120613 07| trar 425 B84 805|235 1282 197 0a7| 1645 1059 07| 6813  B4517| 7.0004
i:62:14| 1265.38 107 1716 A1 56 1632 f6ze| 1288 182 044 048] 03] 077 7076 04543 70121
11:62,28| 1265.63 o7 1716 426 [iTE] 7| aza| 1284 1,88 085  oZ2l 1061 0B3|  Ea74| 84567 70181
11:8243] 1205.68 for| 1720 422 (T B21] 238|  1289]  208] 071 1047 1048 068 8815 64592 70902
11:52:66 126613 107 1718 433! 570 781 Z| 1288 1.94] 04| o021 052 0.77| 6792 64618 7.0239
14:5508) 126634 106] 176D 421] 743 1008] a3l qzg7 188 061 1008 1048 D88 7402| 6aead| 7027
19:53:10| 126663 fod|  1762|  d420]  7afl 821 180| ~ 1302 183 D8] 04] 1049 01| B7.89| GABET| 70209
50| 12668 1061 1767 420, 744 06, 30| 1am] 2 065 1005 1041 0.74]  Bto2| eessa 7.033
——— 126713 106] 174 421 7| Bag| 267| 1301 18R 048] 1005 1041 063 B4.05| 647.18] 70362
1267.38 106 1748 421] 726 806/ 28| 1285 187 0.62] 1041 1044|  072]  7H13| 64743 7.0383
1267.63 107] 1715 423 [EE] B83i] 6| 283 vod| 043 1014] 1041 B5|  Be7| B47O7  7.0428
| = 1267 88 107 1726 4@ Ti0 570 Mz 1247 182 045 1009 1047 0.70]  83.07] 647.04] 7.0450
1266.13 107] 76| 432 722 GE| 735 1308 201 0.1 887 1034 0BG, 0274 648,18 7.0488
126898 fda, 1712 421] 6e3 817 25| 1284 188 65 1012] 1048 083 7022 B4Ba3| 7052
1266.63 107] 180 424] [ =l 27| 1287 1m 037] 1048 1051 066 66.64| B4B.6Q|  7.0557
126888 106 18a7 415 61 785 74| 1288 233 07| 1008 1051] 088 7236 64803, 7.0591
126013 107] _ 1660]  422] 640 785, 23| 1301 188 05| 10.08] 1039 072 ©Ob6| 649.18]  7.0817
11:55:23) 1260.38 107, 181 43 EaT &76] 150]  1341] 194 048] 1005 1044 003 8344 64044 70846
11.6532] 126003  fo8| 1636 428 624 728 180] 13.14] 15 04 862] 1041 w6  6e02|  649.88) 70671
11:55:47| 126988 o7 160 423 627 768) 28| 1283 102] 04| 1024 106 07a] 6886 849.04| 70714
11:55:68 1270.13 106 1888 413 E78 bk 207 1302 1.89 04| 1004] 048]  086| #3653 65016 70143
115607 127039 107 1850 424 [ 7az| 105 13.08 181 e W|  1028] 0682|9783 6E0A4| 7.O7eS
— Arsedsl 127064 107] 1633 424 6z 708 182 1308 181]  041]  10| 1034 088 8816,  650.68| 7.0797
—— 11,56.26] 1270.89 107 1650 43 s 703 247 1348 1.08 0.48 681 1025 0.74) 10258] 650.83]  7.082
11:56:36] 1271.14 106] 184 4221 48 785! 23| 1303 1.88 037| o3l 1058 079 526 651.16) 7.0840




DOE high power mortor test Amaco Catoosa Test Site

| | ]
Wall b, 23 Date; 226006 | | |
Starfing Depth = 103127 ; |Bit Type = |Walker McDoanald MPBEH Tl
Erding Dapth = 1382.14] | _ [BitSize = 4.75 !
Total Depth Drillea = | 35087 | —|Bit bazzles = 88,12, 12 I T
Hours On Bit = 653 IMud T Type = VWaler Based |
Average ROP = 53.72 [Mud Weight (lbs/gal) | 8.00] - . =
Drilkatring (1) = 1&?1.36! . Fipe (=] G&zed | Coffar (fj=| 408 8B — Sy -
1
BIT i _ HOOK |
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HHMM:SS FEET | GPM | Psl | RPM | fibs | Wdbs | fbs | WIPS | Gis G's KPS | WIPS | KPS | FUHR | Oneit | oOnBit
— 116646 1271.39)  108] 1676/  421| B4 757 182 131 1,80 035 888  1034]  084]  Bo.g2  65144]  7.0878
T i1:BES4| 1271.64 B 1653 474 B4 T61] 243 [ERE 1.82] 044 oAl 3008 088] 0807 65168 roood
11.67:04] 1271.89 Wy 1727 422 740 692 433 1335 188 081 801  1044] 108 0514 65183  7.0028
11:57:34|  1272.08] 108 1881 406 455 L B67| 1250 3 3b2| {048] 1242 388] 2283 65218  7.1008|
107 1800 390 7e2|  2eea] a2t 16,4 281 240 863 1173] 01| 10.28| 65220 7.1082
107 1800 am 524 B3] 13 deas 154 0.3 fi.0 7.5 225 10.68]  @6z38 T.i178
107 1864 389 B2 GECH 74 14.13 1,84 03 881 odz 273 144 #5248 T.1z58
100 1650 388 HES 75a 168 1282 1,88 B3zl 1oz 1024 048 2208 ©b268| 7134z
06| fjo8|  a3A7 724 B0d 164] 1208 1.85 D38| 7006  10.25 .41 3358] 65281 7.1416
06| 1718 388 733 a7 122] 1288  183] 038|065 10.37 D3] 3305] e53i7| 79493
i 105 1728, 282 762 B34 142 130 181 035] 004] 1027|045  3528) 65343, 7.1565
 i201:18| 127363 106 1750  @64] 786 84 17| 1303 177 033 1002 1027 048] 4294 @oieE|  7i6e2
— 120141 1273.88] 106 1730 260 767 i 70| 1801 172 068 1004 1022 D5 34400 6E304| 7.1604
N +2.0206| 1274.13] 108 177 364 707, 987 ET 13 132 045 1005 028 048] 3521  65418| 7.1706
120238 1274.30) 108 1724 367 576 a6a 1017 12.04] 23 258 E T 383, 3085  B54.02] 71640
12:03:06] 12748 100 718 288 676 748 136 1294 218 223 12,02 387 2676| 65468 7.1932
- 12:03:36]  1274.84] iy doeel  sBel _oeal 7o 13|  1282] 231 228 1013, 1178 376 260z 6548 72015
120406 197508, [ I 386] — 6ge) 724 7 128] 262 250 1016 1184 405  2281| o55.08 7.2088
120436 1275.24) 07| 1705 380 684 BOS 188 1283 27 72| oz 1ep 4] 2521| &s525  7.21Ed
120508 127543 07| 1857|  300|  B13]  ZBva|  2A70|  17.61] 25 258 54/ 1175] 11.38|  2342| @ba4g 72264
1220536 12766 108 1253 384 703 1184 814 1E58) 158 D81 644 808 7BB| 1658 G550  7.2347
12:06:06] 1275.81 ion| 137z a7 7ia 1948 1623 18.04) 1.87 ped|  7em B79] 304|488 65585 7243
12.06:30]  1276,08) 06| 1447 a8z 78] o7s 215]  1374] 74| oen 08|  1044]  242] 3718] 65611, 7.2499
1Z/06:48] 176,31 67| 15en 3an &g 983 78| 1200 1.6 0.39| 1012|1038  ©s,  43.57| 65690 72548
\07:03]  1876.50) 107| 1635 EET] oro] 1052 186, 1268 176] D44 0.04]  10.98) 057, 6103 65663 7.2500
107:16) 1276.81 106|  1G@4| 388|008, to@7| 2] 1305 17 044 585 10.20 085 967 05688 7.2025
12:07:28] 137,08, 107 1703 388 1021]  1137] 6, 1407 173 0.45 0oy 105 057 631 657.4| 7.2662
20740, 127781 105 1748 304 078 1222 s00; 1313 167 038 o1 1025 068  B0B7| e€or.a7|  7.06%4
= 1207:51] 127750 05| 1781  3s5|  fo70] 1194 243] 1315 1.66 04z 888 1027 072| B258]  e&fe, 7.2722
— 120801) 127781 105 1808 383 1122 1287 348 1377|  168]  0.49 987 1017 D.87 89.2] 857.88, 7.2751
1208:13]  1278.08 06| 1858 S80]  197a|  2880|  2155] 14487 175 .75 a4n] 1173 3Bl 7377 @seq3| 72785
1208207 127831 108] 184D 387 T 216| 1487 1.69 D43  Ban H.65 0.67] 5802] 65037| 72828
120842 127866 107, 1648 300 ] A 55| 1467 173 046|838 B.55 0.5] ©7.78| 65461 7,2868
— 1osBe; {27881 o8] 1587 302 028 1068 186 148 17a]  ©dz| 843 eed 048]  E0DE| &5a@8] 72919
& m _1279.06] 08| 15060 304 a3 1018 21| 1457 1,69, 04| Bd6]  BaT 053] dav2| esair 7208
| 1209:33; 1279.31) 108 1576 304 IE] 1040 21| 148s 163 035 844 HE4 045 5416 ehod6 73000
1E0Es0] 127256 SIS 5 1 365 993 1133 236 1487 171] 0.4 B35 B.64 055 B4p3|  GR96  Ta0e0




DOE high power mortor test Amaco Catoosa Test Site

r )
Wall No_ 23 Diata: 2/26/00 N I -
Siarting Depth = 1031.27 Bit Type = [Walker McDoanald MPaEH —
Ending Depth = 13m214] | |Bil Size = 4.75 - =
Tolat Depth Brilled = | 350,67 i Bil Nozzles = 0.9,12,12 - ——
Hours On Bit= 853 f Mud Typs = Water Based 5
{Average ROP = 5a.72 | Mud Weight {Ibs/gal) 00| R
[Drillstring {it) = 1671.06 i Fipe (it = | ©B208| Collar (i)=| 40868 B il
[ | =
BIT _ HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LDAD | PEAK | DELTA | WOB | PEAK | DELTA | moP Fest Hours
HHMMEE FEET | GPW PsI BPM_| Mtlbs | fibs | s | HIPS [ G KIFS | KIPS | ®IPS | FHR | OnBi | Ongi
1200a] 127881 67T 1601 368 837] 1064|223 1462 [ 02z BA1| BE7| D65 B105 GhGen| 7005
1ZA0E| 1208006 67| 1678 383 082 1166 zas| 1472 171 s 8.1 B2 06| 558 BE02] o1z
= 12:10:31]1280.31 07| 671|  3BA| 000, 1133 243|471 i) 041 B3 850 088 72| 6o085|  7ai6e
1Zq044| 126058 08| 1BET 356 1017]  1ia6| 287  qa7i 768 0.38 B3l 450 057  &b7a  oeboi|  7.d204
1210:50)  12R0.A1 108 1788 204 1148] 2623 2131 1401] 236! 1.20 811 02 ERE B0.12]  BAOGS| 73i4e
121112 128107 108 1612 394 833] 1024 186 1667 188 04 Tasl 781 053] E683  BA111]  T.3a8)
121128 1281.33 10 1663 401 Baa’ o7 186  15.58 166 0,42 743 768 053 5483 66136  7.3327
1211:44] 128167 104 1614 a5z [ 1082 351 15.65 17 0,46 733 7.61 057 80,25  G01.62|  7.437
12:11; 55 126182 107 1504 30 933 1068 351 15.05] 165 037 7.36] 7.84] 056 7024 EETEB| 7.3404
108]  501|  3o4| &1, 1004 183 1561 181 033 7.41 761 0.53| 6218 eaz11| 7.3453
= . ; 08| 1641 a8g BE7. foiz 203] 1508 165 .38 7A4] 7ag DAl 8373 EB2a6|  7.a4p0
Il 1212:49 128267 107] 1531 321 aon) DHT| 166] 1557 1.63 0,45 745 768 05 48.75| &b 61 7.355
121305 126282 108 1554 g8 817 1008 178 1581 185  ©oas| 74t 768 055  b5a.1%| 66265  7,3506
121322 128307 107 152z2] 385 883 1060 268 1550 163 a7 746 7.8 0.5 5473 66311 T.a842
= 121343 128332 07| t503] 350 872 iy 186) 1559 184 037 7.48 7.73 055 4208 06338 7.av02
12.1364] 128347 106 1556 387 820 502 142] 1561 167 044 7a41|  7EA 045] 506A| 66E62 73742
12:14:15] 126382 07 152 350 CEE 578  166] 1550 1.72 0.46 7.45] 7.81 041] 527E]  BE3EE| 73700
2 121438 128407) _ 107] 1817 357 878 1008 251 1554 168 0.3a] 7471 768 055  A146] GE4.11]  7.aRam
121452  120s.d2) 108 1525, a1 B70 1040 275 1555 1.7] 0.44] 746 768 058 5383 G64.36| 73804
1220:38] 126471 08| 1aa 3a7 705 1113 7080 1916 1.06 048] 452 8 B 3805 6B4.75| 7.4008
122063 1264.06| 108 1514 386 845 1166 228| 148 10 0,45 B CRE OBE|  F1.05] 60502 74048
122107 128621 006 1614 385 845| 1125 ~Z78] 14.9 1,66 038  &78 gl 053] 6308 eesge| v.aoen
122126 1268646 107 1561 360 (78] 047 96| 1485 167 042 885 0.07] 048] 4875 pe552| 74138
12:2143] 126671 108 1564 362 Bg5 1004 03[ 1484 151 038 BEE 81 048] 5162 @655 7.4188
= 12,22.04] 128508 08 1488 363 828 882 122] 1479 181 036 a8 81 038 4324, 6601 74244
| 12.2209] 128A.21 108] 1464 352 B10 002 1820 1477 181 0,35 g8zl 9.7 043 36m3] ees2n 74312
— 12zZ254] 1z0046) o8] 1419 ELE 761 B8 7B e 1,88 D.Az| H.35| 98] 045 3802 heesd| 74381
122324 128669 104 1 302 144 B25] 158 13,74 249 1.87 595] 11.58] 323 27 EBE73| 74464
122354] 128801 108 1423 303 723 785 17 13,50 23R 183 w011 1oem 1.77| 2840 EEB.26|  7.455
= 12:2494] 126713 108 1384 302 7] 74 a7 1368 225 141 1014] {086 168]  36.04] GO717) T.4653
12:24:45) _1267.38 107 1542 EED A3z 1846 1105 13,72 231 1.8 goal 11,25 23 4288| 66743  T.4681
| 126783| 08|  f4B0|  3@2] 751  hoa) G60| 13,63 285  1.68] 1007|1084 178 4223 66167, 7.4751
1267.65] 108 1468 384 BAA| 2087  zi4d|  {35] 24 222[ toap[ 1142  2a4 3.27| G6rell 74834
i 12:2546] 126701 107 173y 308 822  2219]  1969| 1381 P I T N 333  pad| @eros 7486
122616 126807 108 1313 363 B5E B34 27 15,75 283 221|  7oa[ 11|  482]  F03] 66812 7.4943
12.26:48) 12882 108 1261 583 650 Ta4] 186 1678 204 074 B8 713 083 155 bes.25  7.5028
1Z:2716) 126839 08 120 582 B0 701 162 1681 z 0.53 BA6 718 DG7| 2203 nGoaa43l 75108




DOE high power mortor test Amaco Catoosa Test Site

| |
Well No. 23 |Date: 2/26/96 ) | ;1 =
Starling Depth= | 103137 Bil Type = |Walker McDoanald MPGEH | 1 ! N =
Ending Deplh = 1362,14 Bil Size = 475 . ; =
Tatal Depth Drilled = | 350.67 Bit Mozzles = 8.9, 12,12
Hours On Bil = g&3 fud Type = [Waler Based
| Average ROF = ga7z| Mud Welghl (lbsfgal) | 2.00] 1 —
Drillgtring {ft) = 107138 Fipe {fti= | sazea) [Callar {fj=| _ 408.88] = —
BIT HOCK,
TIME DEPTH | FLOW | PRES | SPEED |TORQUE K PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Feel | Hours
HH:MR:55 FEET GFM PSI REM fi-lbs fidbs | felbs KIPS G's G's | HIPs KIPS KIPS FTIHR CnBil OnBit
1ZE7.40|  1208,55 07| 1801 280 [EE 753 126]  1e.82 1.86 oA B85 7.06 043 1823 GBASD) 75185
T 12:2B6| 128873 108 1357 387 Tas| GEFH 203 16,24 187 0.35 724 a3 17| 992H|  @eeE.7R| T.5278
12;25:46) 1288.90 106 1420 87 7a0] B5E fag| 1585 TE 037 Bz B35 048 3015 6e9.04 75301
1ZE974| 126823 106 1444 T B3, 832 146] 1568 193 047 .09 .26 D36 3245 eeo20  7E4d
12:20:38) 1289.40 106 1347 a7 B0 E7O 14z 1580 18 0.5 509 BT 043 36.09] 660,53  7.5504
122057 1269.74 107 1437 380 Erd] BZ5 TOB| 1554 242 153 813 BE3 130 4761 coogs|  7.8580)
12:30:27| 12689.87 107 1404 391 a7 2f 7| 6.6 181 026 513 .31 034 Z859) 67003  7ae42
130,57 1290.18 08 1333 T a7 28 20| 1548 181 0.28) 815 B35 03B 2548  Grose| 1675
12:31:27 120041 108] 174 392 -a8] -25 24| 1547 188| 04|  8AB[ 836  041) 2534 670.42 7.5808
1ga1:57| 129062 07 1415 gl om0 A 3z 1548 a7 0.38 514 B.36 043 2577 67068|  7.5691
123287 120078 0B 1351 393 A7 .25 24| 1543 1.61 D26 B8 B3E 045 193| B7F0E3] 75074
123257 128nm|  106] 13w 335 -35 -25 24| 1546 167 0.38 814 5.36 057 275  E71.07]  T.EOST
1Z3390| 120128 ] 1487 38z -36] T 24 156 1.1 0.45 0.0s 8,26 N T
123540 120147 107 1320 3ag 37 -35 24| 1548 1.61 0I7 B15 833 ] . &7152] 7.6203
12:34,10] 129163 07| 1323 am| gl -28 20| 164 [ D24 B2l B4 D3 TRE7| 67168  7.B2ED
123048 @01 07 taa8) 589 36 a7 a4 15.44] 186 031 ERE] B.43 D 3065 &7188] 766
1235198 t20188| 107 1343 360 -38, -21 38 154 18 04 Bia 843 05 1972) 67201  7.0452
123540| 129215 06| 1345  @a7| @ 47 4] 1543 1.60 037 B8l ma43] 045 218 67218] 76635
R 1334 388| .38, .25 24| 154 181 0.35) 821 B33 036| 185 G72a3s]  TEEIE
T1236an| 20247 107 1353 368 -30) 28 28 15.44 18 024 518 24| 036 a017| 67252 76702
i 123798 120282 107 1346 388 il -2 23| 1542 178 G2 CRE 5.35 034|  1a7E  eradE|  7e7el
1Za7.48| 126278 107 1336 B 38! -8 20 1641 178 0.24] a.21 538 034 1808] 67283 7.ean
123510 120206 07| 1359| 388 E 20|  1543] 83| 028 @49 B4 043  2950) 67301, 76064
=== 12:25:40) 128314 oF 13?9 3| -40 -2 20 1545 1@ o3 817 65 .53 218 67318| 77037
123808 12Eaa1| 07 1351 oo 42 -0 24 15,42 183 0.2 8.2 8.35 0.45 1973, 67336 7.713
123040] 120347 167 1229 360 - .33 20| 1538 18] o2 Az 8381 43| 1m@1| EFasE| 7raom
12:4010| 120381 07|  1328) 301 1 -20 20 153 178 oam B.22 B33 034 1748 07367| 7.7288
12:40:49| 128376 107| qsa1] 3|1 40| 2@ 24 154 181 G2 B.21 A.3a 038 1788 67381 77389
1241:18| 129381 107| 1332 60| 41| ] 24 154 EFCE B.21 B33 038 1E|  B73.06 77452
124048 a0 07 1354] 3p0 -0 -29 20 1543 182 a2 5,18 B.38] 041 7448 B74.18] 7.7535
12:42:10]  1204.31 108 1358 366 -0 - 24 1544 1,63 0,31 BT 6.35! 038 J208 erd38| 77618
124248 1288400 107  1314] 6 A 21 41 154 187 070 821| 845 D53 78] 67481 7.7704
— 1z43p| 12gasel 07| 1285 35| -A0 -25] 8] 1638 e 5] 823 6.4 48] 16.48) 67485 7.7787
= Jz4348] 12847 107 1350 381 A7 485 B36] 1533 193]  O5s[  aze 953 213 136| 67476 7.787
: 124438) 129488 107 1482 389 ) | 212|084 516 847 841]  1BTé| Branmz] 77851
— Aza%48| 120889 106 1422 357 5 a62] 721 1am3 201 05|  @os  1oaz 177, 1657 675.08) 7.8034
124518 120521 07 1420 ang 52 Ed6 | B25 1097 215 0.7 3682 .03 G82]  oeAB|  Bi5e81- 7B




DOE high power mortor test Amaco Catoosa Test Site

| | | |
Wil No. 23 Diato: 2/26/96 | 1l ) —
Starling Depth = 103127 Bil Type = 'Walker McDoanald MPGEH = B
Ending Deplh = 1282 14| BitSze= 475 B =—= 7
Tatal Dephh Drilled = | 360.87 Bil Nozzles = B,8,12.12
Hours On Bit = 658 = M Water Based = |
Fwerage ROP = gd.72 hud Walght {bsigal) | 8.00 | — - | ==
Driflstring () = 1071.38 Fipa (itj= | 66268 __ il::ullar (=]  4oBE8 =i | =
|
El HODH .
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAX | DELT | LOAD | PEAK | DELTA | wos | PEAX | DELTA | ROP Fest | Hours
HHNMSS FEET | GPM P RPM | fiiba fidbs | fbs | KPS G's G KIPS | WIPS [ KPS | FTMA | OnBd | CnHil
1245.40| 1205.28 0] ioes 202 A1 -2 21 @03 18] 0ap 345 FET ) 801  G75as|  TH203
1246:18| 128531 67] 1037 30 A 33 16 2128 161 0.25 23 .39 B3 401 B7537] 7628
T qZ4a48| 120849 o7 1133 EIEEH 41 -21 3 18.3 1.84] 0,26 525 764 204 11,98 67547 7.6343
1Z47:19| 120553 07 1241 68, 4z 25 E|  Ja0s| vai] .21 757 776 GE] 13.85| 67557 T.6azo
T Apavan| 1m05s2 07 1228 360 432 -8 24 1a0z 1.78] 07 77 7.73 0.21 1052 676E6, 7.8500
1248:16| 1295.73 07| t23s;  3e9| Az 33 W 604 18 0.18 7.56 78 043 128) 67577 7.6595
1Z.adaa| 126548 w7, tzar  aeA FH] -39 4 n0d| 18 0.18 758 .73 0.34] 1483 6769  T.EG7H
1240:18| 120558 W08 i242]  soa) a1 33 0 Ta0s| 18 [RE] 753 | 031 1666] 67603  7.6781
TZ249:48| 120611 108) 1286, 387 41 ] 2| 1808 1.81 038 752 768 047 1537 @876.18]  7.4A44
1E6018| 120624 W07]  1360] aEq) -z -25 az| 1607 18] 09 TE2| 788 045 1604 GyAzal 7.7
1250:45| 1296.37 18| 1253 366] FT 2t 3B w7 189 [ 7562 774, D.41|  16.05 67643  7am
126118 126853 el et 368, a0 23 W 607 181 0.19] 7.41 7.58 0.34 1854 67658 78003
B =171 105 1280| R4 40 3| 18 1808 1.8 [REl 7.5 771 096|  Zie7| A76.76| .97
125219 1206.83 0B 1397, 283} 40 | ) 1,83 D.E6] 7.4 7H1 034 25%3| Groor, 7428
126z48| 128711 18] 1202 3067 -0 -2 W s 1.81 0.18] 75 7Eb 0.38 224| @776 70343
L. _1253118| 1207.31 06| tesd 387 a0 28 0 181 182 [ 740 TBd 0.31 2282 07736 7.o428
(5343l 120748 107 1208] 36A] s -2 2 A1 fai 0.2 T8 74 0,31 1AT| 6754 T.as12
125418 129767 108 1300] 386 = = WAl 181 0.8, 748 7.8 038]  o2973] @772 70885
_ 125449 1207.86| 108 1288, 387 33 -2 ] 81] 185 027 TA4B 788 041  23@8| Gr7g1|  T.67d)
== 12:55.18| 120808 108/ 1308] 3ns| -38 21 _E 16| 1.81 REN Ta7 7.7 0.41 2345 eva1]  T.AvE
125548 120835 107] 1312, 30, 40 -28, 2] dead 1.81] .22 Ta7 TE4| 034  29@5]  B7E3|  7.0044
1256:19 129846] 108, 1305 38| 38| .29 1811 18, 0.2 747 784 0,43 255 erasi| i.oo@7
 1256:48| 17804 106 1202 37| 40 -29 200  i60m 181] 6.2 TABl 704 D34] 2166 Brass  A007
- 1Z57a8| 12088 W08 1a7g a7 -39 -20 D 1607 181 0.2 75 766, 034] 1817, 676.65 80003
1257.48) 120897 107 1204 38 0 -2 28] 1605 161 0.10 753 .66 0.3 1942 679.01|  A.0I7B
125819 129911 107, 1258 350| A0 -20 28 1803 1.61 03 755 78 053] 17.07] 67818 @.0259
1258.49| 1299.26 07| 1240 340 38 28] 1603 TEAl oz 753 108 098] 1731 678.31  A0s4d
1Z5913| 129343 Y7l 1a3a7 280 1 748 818 1773 217] _ o# 583f && GBI 1917| Bra4r| BO042a
126840 120956 107 1245 G8E| a8 -2 32 1584 .2 0.22| 73} T8 038 17.17| &7a&i| 605
13.00:18| 1298.72 i8] 1er7| 37| @B} w5 24 1685 1.82 0.2 772 7.8 031 10.13] 67678 B.0595
13.0043| 1209.87 a7 1268 389 34 E 24| 15885 181 0.2 iz 7.88] 024 1VEG 67982 B0B6
130109 1300 107 1261 390 -4 -2 24|  16B5| 178 018 v 7.95! 0.5  16.13| @80.05  E0761
= 106] 1338 ] 23| 24| 1584] 183  0@7 763 783  0A1 272 6B029) a.0Ba4
m 0 107 1348 3 -4 25| 6| 15.45) 1.25 0.27 TE3 e 043| 2865  GBOGZ 8007
iG] 13 3ua - 33 2| 1588 187 0,38 750 774 DAl 3048 68078, 8100
108 1368 3a7| 40 -4 20| 1588 185 0,31 7.58 778] 038 3820) 68102  8.1076
130338 130127 108 1403 a5 40 -7 B 16 1.86 0.32 .57 778l 043 3606 w6Ai2r] #1145




DOE high power mortor test Amaco Catoosa Test Site

| | !
Wall Mo, 23 {Date; 2126/56 | |
Starfing Depth = 101,27 {Bit Type = |[Walker McDoanald MPESH I - i
Ending Depth = 136214 Bit Siza = 475 | i
Tatal Dopth Drilled = | 350.87| Bt Nozos = 89,12 12 ) - T =T
HnurnDnBItﬂ ~ 1 BEs _hgy_d_‘l‘g:n ., Waler Basad = =i [
Average ROP = | 53.72 [ Weight {Ihsfgaﬂ B.00| I
Crriltsiring {R) = | 107126 Pipa (R = GH2.E8 Collar (f)=| 40868 =l — T
| —
i
L ' HoeH
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | woB | PEAK | DELTA | ROFP Foat | Hours
HH:MM:SE FEET | GFM PsI RFM fi-los Hibg | fhlbs KIPS G's G's KIPS KIPS KIPS | FTIHR | OnBit | GnBil
1002 (A014T 105 1403 E <40l 2m 26 16.01 1.85] 02 7.56 .73 D8] 3834] 66153 6i219
— i%0dEe] a0 107 13871 368 42 25/ 32 1587 1.93! 0.38 76 778 0.28 33.6] EGi.r6| B.1288
13:0850] 13018 108 1327 ] 202 -2 -33] 7| L 184 026 786 783 038 2234 €8188| B3
13.05:28] 130206 108 1278 383 41 -25 28| 1584 tE] 02 7.2 78 U41]  17.74] @214 81454
13:0558] 130221 108 1260/ 202! 41 -25] 3z| 1584 1.89 0.21] T2 783 038 1707] BARI5| 84637
13:06:28] 130237 108 1276 @62 | -20 29|  d5Ee 181 078 7.7 B 0.48 18.5]  BEZaz|  A.462
:06Ea] 130285 107 q363) 364 42| 33 20 154 185 03 7.68] 788 038 2131  @szA| aa7od
13:07:28] 130271 17 1278] 260/ -z -53 2| 1587 181 025 7680 7.8 055  19.36] ©A278| B1788
13.07.58 130285 108 1256 | 42 28] 24| 1584 1.82 0.23 172 788 041 1701 6dzni|  Badre
13:08:28] 130304 107 1260 261 -42] 33 28] 16,80 186 0,25 7T 5.05 146 1941] 683.05 61955
[ o8 1am3 23 39 2§ W/ 1475 1.85 0.43 &Ed 807|068 3431 683z  paoer
35 106 1420 368 -39 20] 1478 1.6 047 570 9, DA5  3643| eR3EE|  Bo20oe
15.08.43] 130376 107| 1468 350 -3 -25] 24] 1483 104 £.43 874 885 082 3868 opasz 82181
1340:12] 130401 107 1428 38| 39 29 20 wATr e 033 a7 g0z 05 @3a@r| éB4ps|  ma2zan
T 100 1435 387 -a8 ] -25| 24| 1470 1.82 042 8.7 B.95] Ga8| 3752 68431 so30m
13052 130451 105 1546 364 7] 25| 24] 455 il 0.5] 461 8| 083 5523 GB@4Se  A2a5]
122 13047 100 1331 386 T S T 36 14.6k 185 0.8 .38 807] 038 2305  GB474| 82454
131147] 130485 107 1397/ 380 37 -7 36 f47e 18 D.35] B.77 814 1.05| 3608 B24.03 @502
151166 13062 107 1437 L] -a7) -25 20| 1526 1.64 0.27 | g3 BEZ 062 86.3|  6aszq
151208 130545 107 1443 ELE 37 -25 20| 1543 182 0.2z B.43 .68 06 @822 6as4m
1322|1367 106 1484 285 -37] -28 i 1508 184 0.42] f.54 8.83| 06 o028 easyh|
13:1251] 130581 107 1346 381 -3, -25 24 fa7yi]  1es] 028 BES 505 D43 3575 68506
I _133:21]  1306.07 108 187 93| 3@ -6 20 1485 1.81 0.23] | 5,08 020 18.31| 66313
137361 130622 106 1200] g3 36 25 Z0| 1485 1.84 0.24] .01 a.07 0.34 17.62]  BB.2T|
134:21] 130837 107 1300 381 -36. -25 20| 1468 .82 0.21 5,68 512 041 9835 @egaz
13448 130882 fo7| 1391 398 7] -25 2 a7 180 0.53] B8 2.02 082 3382 o06.07|
i -.ﬁs {8 1308.84| 1B 1359 L - 20 147 1.85 0.3 £S5 .05 041 36.24] 686D
131548 130708 108 1345 E -3 25 20 147 184 0.26 8.25 814 045 Zami]  BAT.00
13:16:18] 130728 107 1357 aga] -38 -25 W 472 1.83 0,23 8,83 B.68 036, 2940 68735
131648 13075 106 1448 37 | 16 720 70| 1668 222 045 R 778l  2512] 6arss| &
imini1e] 150762 107 1188 381] -36 7] 38| irez 1.56 331 5E2  &Zh 540)  13.86| 68767
13:1748]  1307.60 107 1337 3|@| 35 -21 24| 543 187 T3z gi1] 638 0.5 2008 eEro1
151818, 1308.02 q08] 1377 382! -5 -25 2] 1554 12| 03 8.2 B35 ol 18.23]  88A.07
— 131B:46) 130a.18|  107|  isoe|  3ge| -36 -25 20 1538 168 028 B.17] 835 034 1882 6BB23
1319:16) 130842 CH 1355 a3g8| -35 25 20] 1544 187 0.3 CE] 833 nAz| 2A75] oan4al
15:19:35)  1308.67 105 1454 366 -38 -25 20 156 1.84 044 704 818 053] B4.11] 6887l
e 13495 1308.92 108 1471 265 35 -25 16 1588 193 0.43] 7.4 14 0.62]  si38]  @asar




DOE high power mortor test Amaco Catoosa Test Site

|
Well No. 23 [Date: 2/26/50 I I AU U | il
Sterling Deplh = 103127  |BitType = [Walker McDoanald MPEAH B z | N
Ending Depthi= | 138214 | Bif Siza = 475 [ [
Totai Dpih Drlled = | 95087 Bil Nozzlas = 581212 |
Hours On Bit = B.53 | |Mud Typs = Water Based = = =
Averape ROP= | Ga.72 fud Waight {ibs/gal} 5.00] e 5 o = "
Drilsting (= | 107135 Fipa (ft) = G268 | Caller (=) 406,53,
RtilpEng = |
BIT | | HODK
TIME | OEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | Wo3 | PEAK | OELTA | ROP Feet | Hours
HERM:SS FEET [ GFM Fsl RPN fidbs | s | filbs KIPS G's G's HIPS KIFS KIPE | FTIHR | CnBit | OnBit
1520.02] 130817 106 1428 367 5] 25 20 1678 T Tgl & 053]  B176] 689.42] G488
CimENE 130942 106 1326  382) 36| 25| B[ 1589 181] 02 T8 BOS) 05| 5403  cEG4E] 83917
1320:34| 180967 108 1282 308 361 25 m| 1558 ] ) TOs  A=3 053]  5173| ©68871  &.306a
13:20.02] 1a09.52 107 1337 300 38 25 2| 1855 188] 095 7.80 B.33] 0.8 4818 BEIST|  gAoin
1A 1aiear] o7 1356 361 -36! 25 24| 1588 163|028 7,00 B6] 048 4534 oooz22|  A.4068
im2iad] 15104 100 1201 s a7 -25 26| 1548 181 024 BOS  6.28 G| 3829 6BOAB| B4135
— 1331ED[ 131067 108 1303 303 38; 29 i 182 022 Teal 614 DA3| 5601  GOog4|  BaTTe
13:2z03) 1310.92 106 1474] E -3 -25 4 1574 1,86 £ A1 i 0.4 T0.42)  BO0.ST|  A4213
EF e IR 106 1446 387 G40, a3 18] 1568 181 0.1 .86 .08 048]  7o48| 601,23  @ars
132231 13ii42] o7 1397 3E0| .3 .25 24| 16e7|  163] 0.2 757 500 .45 578 0148 B4283
102242 31167 147 1a77) 382 -0 a3 18] 7575 18 0.6 178 507 DES|  7o.18] edi72| Ba4acs
f 132286 131192) w00 1448 367 38 28 ] 157 7.64 0,25 784 508 05| eaD03| 60ig7|  Baas|
13:2307| 131217 106 1501 386 < 28 o 15.8 1.63] 0.25 .75 782 038 8004 60221| B4953
13:23:18| 131242 105 1514 381 -39 -2 ;[ 1581 183)  0.26 173 7.95 DA3]  8549| Co24B|  Bazz
13:2328| 131267 06| 1524 364 3| 29 18| 1582 182, 0.23 17 B 05 7778 #9272 54450
13:23.43) 131202 107 14501 388 -8 A7 #1687 181, 038 7.6 B4 053 8B0z| eoadi 6448
106 1458 387 30 21 38| 1568 189 038  78m 811 DAB| 6111 69323 64538
; 106 1483 387 -38] 23| 20 1589 1,55/ 0.28 TEE| a4 DA1]  8313] 65347 DAE72
132425 131367 107 1462, @8] -39 @5 m 15.7 187]  0.28 7.83 .02 0.38] 7062 69372 84608
132430 1aidgz| 06, 1468 387 -3a] 24 i 1.87] 033  TE3 B14 053 B47 604] 84640
132452 131418 107 1452] 339 @8 8] A 157 165 0.25 7.4 6,02 .38 603 68i73] sAenz
== 133506 1314.43 07| 1467 349 -3 ] ] I -7 1.67]  0.ad 785 BG4 D45 6908 obeaT|  a472
132518 131488 107 1451] 388 I 20| 158B| 183 023 T4 807 04t 6336 69472 BaTe
13:25:35| 131463 107 388 o8] 5| 16| i&8E 184 0.23 7.8 &6 0.5 5603 69458 84803
15,2555 131512 108 E D 28] 2| 1585 167 0.3 7.08 8.23 0.5] 4545 mo5z3|  a4RE7
13:26.22] 131643 107 3%0 38 20 2|  16as|  1@e] 032  Bow 831 05 3305 69540 A4das
= 1326:37] 13ises|  1o0e 1470] 388 38 28| 18 1583 187 oz 78| B0d 038  66.23] 0573 @ae7
13:26.65) 131553 108 1451 3as| a9 ] 2 156 186] 627 784 B.26 0.5|  51.36] 69558 B.6028
122106 131618 105 1482 231 S| 2| 58S 1,56 0.3 7.88 811 045/ 6355 69825 AG06d
= 13:58.27| 19172 106 1262 385 7 513 gas| 1843 THE  0.24 37 48 474 4p53| oO7.24| B5140
13;53:48] 131745 07| 1369 380 -33 21 = 17es 1.56] 03 518l g.23] 448 4v31| 60740 852
1RERET| 19170 103 176G afy -34 &5 48| 1857 1.83]  QaE .66 o.A4] 1.84]  B3.12| 6B7.74| Bh2az
135406 1317.05|  108[  1070] 376 -33 25 16| 1288 1840 D45 9.57 B84 056 0687 68783 B525b
135416 19182 104 1010 3a1 a3 -25 2| 1257 184 o4z a6e] g 0.8] o147 B6834] 55286
13:54:46| 131841 108 1638 385 17 g10 Bsz| 1783 2.38] 11 488) 10083] 1306 26BE| E0A4G|  6.5346
== 135501 131866 105 1447 323 33 21 20| 1708 183 022 511 5.37] 16§ 5734 eea7y|  B5392
13:5813| 131801 104 1581 378 3 25 I 181 04 BT Ba7l 053 B3is| eoagr|  BSez




DOE high power mortor test Amaco Catoosa Test Site
I =" T

! |
Well Mo, 23 |Date: 22695 | 3
Starling Depth = 103127 8it Typo = |Walker WMeDoanald MPEEH ; 3 §
Edﬁn_a_piﬁ':' | sazid] Bit Size = am | B 5
Tolal Deplh Oridled = | 350,87 Eit Mozzles = 6,9,12,12 H== | . [ —
Hours On Bit= &.53 Kud Typa = Water Based = | B =
Averans ROF = 53.72 Wdd Weight (bsigal) | 800 o
Drillstring (1) = W73 | |Fipa(i)=| 66268 Collar {fj=|  408.68]
I .
BIT - HOOK
TIME PEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA' | WOB | PEAK | DELTA | ROP Feet | Hours
HH-MMES FEET | GPM sl RPM | fiibs it-lhs tbs | KPS G5 [ KPS | KPS KIPS | FUHR | CnBil | CnBit
135523 131817 108 7562] 36| 32| 26 16| 1613|187 03] Gus|  B@r 043  Banz| 60802 BE467
13:ES33] 131942 105 1578 382 33 25 6| 1813] 185 026 608 B3 043  BAAS| BODAG  AG4VA
13:55.46] 131987 105 1514] _ 384] 35 25 16 16, 1.68 0.28; B2 6.53 [ B8a| BeaTi] BEGIE
13:58.00] 1318082 108 1537 368 -34 25| w601 15 02  B18] 656 067 6745 £9987| 85553
136600 132017 T 5 -3 2l 20| 1814 168 033 608 626 055 @385  joo23| BEGTA
13:56:21]  1320.42 107 1575 388 34 5 20| tA1al 18y 0.2 607 B3 048] 7042 70046 @861
1566:33] 132067 106 1507 38 -33 -25 16 160a 12 038 6.17 B.37 041 7426 70071 85644
13:56:44]  1320.92 106 1665, 385 34 25| 20 1408 196 0.41 5,10 812 511 #0.25 70085 85070
Ci3smsn| 1amuay Ak 1760 ard 34| 25 18] 1271 1.0 GES 85| @7 098 &sa3s| 7ol22  as7Tie
T ia5niA) iaziae 104 1854 380 17 BOE Ba7| 1827 232 Da3B| 593  106E D24 5304| 70147 B.&766
— 1357.28] 132167 185 1823 98&3| 33 23 6] 16.54) 183 021 568 586 045 T543] 7017 Aoreo
T 135mss] 1azige 06| 1518] 385 -3¢ -25 16 1655 185 024|  BES| 582 038 8034 70ig6, 8468
1357;50] 132217 106 1520 380 33 -25 16 1858 183 023 562 GB4|  Da1|  B737| 70272  B.6450
135801 1@g242| 07 1518 = S 25 18| 16.6 1.83 B21 56 579 038 6163 70247 5.5868
13EBT1| 133287 A 1487 38i -5 -8 12| 1650 1,89 n2al EBE) 5.66 DA5|  BBVE| 70272 85016
13:58:24] 132252 107 1425 391 -az! 25 16| 165 1.44] 0.2] 5.7 5 85| 0.45| €8.83 702.08) B.5054
136837 132317 06| 1461 47| =X -25, 1B 1647 185] o8] 573 5oq 0471|6664 70321 85991
— 1335,51) 1dzsde| 07| 1463 3a8 e 1B 16.45 ] 574 584~ 034 @689 70349 88076
1350:16] 132367 107 1402 380 24 -21 24 1626 182 034 5 03] 62 005 3632 70372 86067
135040 132385 107 1367 39 34 -26 18] 1813 183 02z 608 5] 048] 2108 7035  Eeis
1400118 134,00 08 1348 353 33, -25 18] 18.13 TR, #3608 Ba2 043 15.04] 70408  BGao3)
{4.00:46, 1az4 .18 T 1345 362 -33] 21 25 1615| fma]  oz8 BD3. 6.4 030  1967| 70423 B.53ag
140708 132443 106 1445 386 <] 21 28] w3 188 032 58] B.13 051| 3885 70447 Bo412
140718 132465 106|604 ELE 34 ATl b 167 189) 033 548 B.74 0.57 852| 7o47a] BG40
14:01:28] 132463 108 1563 385 I 36 1664 182 Gad 558 582 055  B376| 70497  8.6466
140741, 132518 107 1516 389 23 13 38  16.63]  168) 020 5.6 5.64 053] 73.B1| 705.24] B850
14:01:50] 132543 107 1602 oRB|  3d 21 20 1648 1.81 D38| &4z 584 CA5|  B07A| 70547 B.5544
1402:08) 132568 106 1514 388 34 <25 18 16,62 1.02 0.32 567 584 035  66.87, 70573)  B8.6578
140m22 132523 106 1512 386 -35 -25 16| 165 10 oaz T T 03] FBB| 70558 B.6E15
14:02,35] 132618 108 1521 386] 33 21 24 18.53) 191 oat 567 564 D5 0B4B| 706.22|  @.6653
14:02:40| 132643 108 1476 @82 a4 21 20 1647 181 0.31 5.72 5.80 033 6561 70647 5660
1403:03]  1326.66 17 1476 388 a8 = 20 10.5 1.88 (¥ 57 5,50 036,  64.14| 70673 8673
140325 132653 107 1428 301 3z 21 20| 16 187 0.26] 5.67 B.1 057 4oer|  JospE|  mE7g|
= 14.03:56) 1327.16) 108 1374 302 92| 2 2| 1621 1,85 025 EBY 615 041] 2723 7072 BBETS
T apaps| 33738 107 1400 300/ -az 2 36 1548 142 0.32] 7 7.48 18] 2414| 7or.41| B.A08
14.04:50]  1327.81 108 1452 306 30 a7 24 4.8 1.86 D26  7.28] 747 o041 8607 707.65 67025
140517 1327.86 106 1454 ELE -30 21 20 1499 1.87 027 728l 744 036 3404 7078 B.7008




DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 |Drate; ZIE60 | —

Starting Depth = i 1|;|31 ar ~ |BitType = ‘Walker MeDoanald MPEEH = ) N

Ending Deplh = EEEFAL] Hil Size = 475 | i

Tolal Depth Drilled = |  350.87] | [BilNogzzles= le.s 1212 5| :

Hours G Bit = 653 |Mud Type = Waler Based =¥ [ i

Average ROF = a72 [Mud Waight {theigal) a.00] - I B

Girillstrinig {1t) = 071,38 [Fipe (itj= | E6268 Collar jij=| 408,68 - =

| ' = =
| BIT HOOH
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LDAD | PEAK | DELTA | wom | PEAR | DELTA | ROP Fent Hours
HEAMMESE | FEET | GPM FEl | REM fi-bs filbs | fiedbs KIS Gs [ WP KIFS | KIPS | FT/HR | OnBit | OnBil
— 1405.43] 132811 07 462 £ 30, 21 0] 1482 185 0,.25] 727 747 045 3443 j0878 84171

T140B71| 1328.38 a7 1429 380 30 21] 16 14.88 1.87] 0.27] 7.3 747 038 3154] 70841 87259
140841, 1328.60 o7 1427 201 30| -21 16| 1488 184 076 7.31 747 pan 275 70883 a7am
13:07.08| 137084 107 1437 gl a0 21 2] 48| 187 03 .25 7A7|  038[ a304| yos.gn|  d.7412
140737 1329.09 107 1426 381 3 -21 20] 1489 1.83] 0.23 7.28 747 04 5149 7og74| @740z

I 140802 1329.39) 107 1458] @sB| 33 -21 28] w4@4l  192] 034 725 74T 048] 3644 7094 &7ESE
408:Ez| 1320.68 108 1496 387 31 ST T 14.48| 168 0.28 7 823 145 ip.0B8| 708,85 B.7815
14:08:36 132084 100 1560 385 a7 13 4 Wy 1.80] 031 sod B23 056 525 700G 87061

[ 14:08:53| 153008 tod[ 1861 380 -1 7 20 1418 189 o3 [ 521 .41 8202 71046 87701
10818 133034 105 1554 383 724 1464 9882 1416 199 0,37 .04 B.26 063 3694 71038] 6777
1400.35 13306 106 1537 386|045 1028 154 1413 181 041 .o 833 05 4889 71085, 87821
140955 133085 107 1508 3@s| o0 TG 138 400 18y oSt 8.14 8.43 DE2 45.33] 7088 R.7E7E|

T o9 s toa|  1Ei7]  ase| Bz 1038 27| 1407 265 1.59 B 814 177 3483 711.48|  Brodz
4cAad | 133135 o7 1517 348 BE5 851 18 1407 265 1.62 816 517 182 404 7i1ds|  Eaonz
16:11:02) 13316 106 1539 386 CTF] ] IRLAES 1z 0.58 8.1 8.0z 141 4363| 71164 BoOsH
14:11:18] 133185 107| 1556 388 o4 1000] 1850|1418 1,61 041 BO7] B33 053]  5213] 1188 boiod
141135 18324 105 1572] 34 pas 11086 22| 4z 04 o4 mo B.31 0.57]  SBOE 71214  BAi5]
41161 133238 106 1571 34 ERD 1108, 267 42| 184 n.a7 03l A D66 67.17| 71239 &8184
141203 13328 105 1624 364 08 1137 243] a3z 188 0.37 781 816] 057 7273| 71265 8.8228
141214 133285 04 1669 360 017] 1085 138] 144 @2 04| 783 E11 @53 ve3s|  7vizm|  sbm
141225 13331 105 1672 363 1005, 1073] 134 1439 192 028 785 RE 057 Ba14|  Fia1s| mazoi
141238 123335 106 1665 265 1006] 1150 i 192 0.4 T.HE B 062  EoBal 7138 amaz
141246 13338 104 1714 378 1067 1141 54 qaa7| 182 0,38 778 B.02] 0.5, BA.B3| 71384 6.6348

133385 104 1688 are 1026] 1133 198 1aad] 1.9 D41 761 BOS 072 GB23  7iad  BaaTs
| 1333 105 1718 382 oss]  wa7| 154 1442 181 04 TE| B 055 B183]  7i4.15)  8.2408

141317 133435 105 1742 383 1076 1170 218 tha| 188 0.44 7.82 812 057  BE.z2 7144 B.8434
HA3Z7|  1330] 04| 1747 370 1083] 1184 a1 144 187 045 702 Bo7l 06  waye| 7iaed| sades
141998 1534.65) 104 1768 78| 1093] 1178 182 1344 1.85] 0.5 .78 gp2l  oaz) 87|  Tiami| @adez
141347 13354 104 1755 378 1083 1178 207 1442|184 043 71 B.07 067] 6224] 7i518| 88517
141350, 133535 108 175 38 1078 1174 188] 1445 1.54] 0.4 7.8 B.07 0.55]  88.18] 715.38| 6.8548
141406) 13356 105 1743 382 1042 1180, ang] 1514 1,85 0.42 7.08 8] 242] 10B2A| 71566 88572
141418 133585 107 1544 am| o7 a7 198] 184] 183 0,36 582 @08 056  87.36] 7158 a.a601
141428, 13381 107 1576 361 B22 o0z 178 16.49 162 0,36 EE]| B0B| O8] ved1| 7i6.ie| BA6ae

 14n1461) 133635 08|  1399| 393 7o6|_ 6zy 25 603 18 0.37 818 642  0ed 3815 vip.28| G.66%8
47508, 133686 105 1477 382 A0 915 100] 16,25 L) T 586 618 048] G216]  7i687] B8
14:15:20]  1336.65 105 1475 384, B53 23 130 16.26 154|038 526 B.560 086 ©518] 716.02] BA77E
141534 13374) 08| 1446 385 BG BOB 260 16.2 188 0.31 601 B.4d 081 6382 71715 B.8816




DOE high power mortor test Amaco Catoosa Test Site

|
1
Well No. 23 | Date; /2698 | | -
Staning Depih = 1081,27 [Bif Type = | Walker McDoanald MPEEH
Ending Depth = 138214 [EiiSize= | 475 ! ) =
Talal Depih Drilled = | 360.87 |Bit Mozzles = HE] e
FHours Cn Bil= 8.53 (hud Type = =
Bverage ROP = 63.72 ) Mud Weight (Ibs/gal) | [ B
WﬂWl_‘ﬂ_?i.aﬂ iFr;.a =] 6268 i Collar {fl}=| 40888
|
| BiT ; | HOOK
TIME | DEPTH FLOW | PRES | SPEED |TORQUE| PEAK | DELT LOAD | PEAK DELTA WoB PEAK | DELTA ROP Feet Hours
HH: MM S S FEET | GPM | PSI RPM fi-lbs fiibs | fi-lbs KiPS G &' KIPS KIPS | HIPS FTHR CnBit OnBit
14:16:04] 133731 108 1350 EEH 732 B4B) 218 1528 217 0.75) 622 6.75] 0,63 242 71738 Epoee
10,1626, 133750 107 1411 390 @i Bi4| 74 1607 1,92 0.34 B4l G4 025 4123 7178  BAO5H
14:16:55, 1337.51 107 1384 a9 751 821| 122 16,03 188 03 618 6,38 0.45 .08]  7i17e6] =03
 iaiTas| 1336.08 108 1441 387 B13]  804) 154 1813 181 0,35 6.07 8.37 G 4383 7184  500%
1417:31] 133631 W7 147z 386 428 BIa| 1534|1618 180 0.33 602 6.27 053]  B747| 718.38) 85142
14:97:47] 1323658 07 1484 aug 856 818 184 ig.2s 152 0.34 5.0 B.27 057 577 71861 @eias
T#1B:00] 132681, 08 1503 367 870 535 142 16.26) 184 0.4 5.84 B8] 0F3|  eA03|  7ises @ozes
141816, 1930.08] 106 1488 ] [N 651 21| TEE 183  0ar| 549 5.7 067|  50.04] 71912 ABIes
thAE48] 133029 107 1380 391]  78n|  bazZ 190 1558 228 102 ez B.75 DBB| 2723] 71934 ABide
14:10:16] _ 1338.45 108 1323 384 | 668 T BS 1551/ 224 0.6 B.3] B.77 103|187z 7ies|  podat
14:10:46] 13388 108 1327 305  B/B|  718] _ BG _ 1684, 22 064 637 647 105 1813 71885 AA514
T 14:20:18] 133077 105 1360 an4 713 7B o7 1595 247 0.83 6,35 .82 1.13 1853 71881 80507
14:20:46] 134001 108 1382 383 750 BEG, 168 16,02 ] 052 8.6 0.61 0,74 29.30]  720.06| B.658
14:21.04] 134028 07| 1450]  3p0] 827|951 211|184 182 033 .06 6.3 057 4823 73| Botas
14:21:22]  1340.61 106 1465 288 a1 927] 180 16.2] 1.81 0.4 A 6,32 DB5  B1.368] 7e0.58| GoO7Al
142135 1340.76| 108 1489 388 B57 827 150 16.26 182 0.4 5.94] iz 057 6857 7208 88816
W25 s 105 1453 364l @an 910 70| 1621 1.03 a5 .58 6.27 057 5757 72105 &0Ba
42208 1341.26 107 441 ELT] 812 206 74| 1643 182 0.35 8.07 6,37 DB2]  4B56| 7elge 80013
1402039 154148 08| 1329 204 (5] 834 218 1585 1.62 835 6825 6.40 057 26.86] 72154 5995
142308 134101 108 1279 EEL &51 602 B5| 1583  1.48 oA GE 5.7 057]  1537| 72167| 00070
14:23.38| 1341.75 o] 139 a7 651 602 B1 158 187 0.3 GEE] 651 062 1573 7218 B.0i62
142408 134188 108 1276 385 B50 704] 109 15.8] 189 03 B.29 B.AD 038]  17.55) 72155 0.0245
142830 134203 o8| 1264 EELH B47 70| 05 159 1.88 0.3 6,28 551 043  i8.48| 72207| 60328
142500| 1342.26 107 136t 26| 751 BAG | 2431 1802 22 048 6.17 £ a8 1.36) 2s01] 72Ra1]  gGoand
C O ta@seE| 13425 106 1407 358 782 52| 158 63 18] 0@ 6.08 5.32 048] 4455 722567 90468
14:2548] 134276 107 1420 36 R 100, 16.12 102 0.35 608 @3z 053] 4557 7228 00523
. 1A2607| 134300 106 1463  deal @51 515, 130 16.18] 1.0 031 6,01 B.25! 048 48.7| 72308 @.0674
134326 08 1467 asd 74 Ba1 101 16.22] 18 03 597 8,32 0.57 B21] 72331 064
134351 106 1489 ELT a0 247) D 188 0.28 5.95 6.13] 0.41]  63.36] 72358 50654
134376 106 1486 ang a7a 975] 227 16.24 1.50 0,34 _§-__E_i_§ 6.25] 062! “H3AT 723R o050z
I TEa74| 134400 107 1372 0| 768 878! B2 te02 1,01 0.33 B.16 6,50 0.5 36.88] 72407  aqfa
14:97:30|  1344.27 107 1426 346 i15 BT faj] 161 1.80 0.35 7.08 £,18 247| 3838 72433 opd20
140756 134452 06| 1488 36| @0 onl 1EA 144D 188 0,84 7.1 B 0.6]  5414] 72456 00476
T 1manra] eaaTT we| 1535  3a7 14 583 148  14.54 1.93 .38 .65 785 048] 5611, yzapz| G082
1428.37| 134502 106 1672 385 B4 1032] 78] 1458 1 032 764 7.85 043|  B0.21] 72508/ 9.0087
= 147838 134527 w04 1620 R 6gs 1060) 143 {487 152 034 753 T8 0.82] 7231 72531 40895
14:25:52|  1345.52 108 15786] 383 004 1148] am0] 1450 188 035 76 f.04 GA9l  7aoal  7esGe 903




DOE high power mortor test Amaco Catoosa Test Site

WellNo.22 Dot 202688 - -_ M =
Starling Depn= | 103927 [Sit Type = |Walker McDoanald MPBEH | i
Ending Depth = | 138234 Bt Slze = | 4,75 | | ]
Tatal Dapth Drilled = | 35087 1Bit Nozzias = B,B, 12,12 . :
Houre On Gil = | MudType= Walar Based ' . ! ]
Average ROP = Mud Weight (Ibs/gal) ©oad0n] ! B =—=
Dilisiring (1) = GENUEARR Coliar ()= 408,68 _' - y
BIT | HOCK -
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
HH:MM:SS FEET | GPM PSI_| RPM | fbs [EET fl-lbs KIPS G's G KIPS | HWIPS KIPS | FTIHR | OnBii_ | GnBil
18:35:22] 1345.78] 107 1408 361 748 & 105] 1428 z21 b.Ag (& 876 1BB]  2RBE3[ 72581 01113
T4:20:82] 134597 108 1380 303, 737 a7 17 ja28 234 1.18 78|  &a83) 187| 25.08) 726.04] B.1198
14:30:22] 194617 107 1368 391 733 i 85| 1428 224 0.54 7.91 E£73] 175] 2333 7621 ©azsp
14:30:52] 134641 107| 13ma, 407 754 1085 405 1431 Z20 119] 788 570 17 28R 72646 9.1305
) _14:3%i22| 134667 08 {EL 416 Bo2 7a7 258] 14.26 23 .07 7.03 &g 188]  20,13] 726,82 ©.1448
143152 1348,74) 108 1362 408 703 813 188 1428 24 14 763 8.3 185 ano5| 72678 9.1530
14:32:22) 1396.91] 108 1356 407 3 17 199 i4.24 25 142] 785 883 18] 20.28] T2EEE|  @iais
Ta3252| 1347.08) 08 1348 408 BT 801 190]  1428] 259 1.58 (] B.78] 1686 2062 72712 01887
14:33:22] 1347.24] 108 1344 408 o9a) 613 23]  i4ga 239 1.20 782 B.07 23| 19| 72731 9176
__ 143352] 13474 07 1355 405! 02 B3E 215 14.28 266 7 Tal B.79] 1.8  1868" 72745 61663
143422 134758 108 1362 407 716 B13 164! {428] _ 2ha 141 7.1 B.66) 1.75] 2383 721.63 ©6.1946
14:A0:05 1347.62] 108 58 302] -24 a3 20 204 187 0.3 288 053]  BE6|  34.16| 72786 B.2148
4:40:35 1348 108 1284 ARG 27 13 2B 1442 22 1.05 .59 11730 538 21.84|  V2E0R 02z
14:4305] 12482 108 1338 3871 -28 -4 36| 1424 185 0.27 817 DA  043] 2427 72625 031D
14:41.35]  1348.43] 06| 1481 389 7ay 1247) 1296 1434 23 131 Bi1]_ 1037 1.84 27.7|  728.48) 9.2398
144155 134568 108 1811 265 ELE] 1008/ 207 144 FRL 0.8 605 844 1an 4837 72874 bgas
14:42:16] 134803 108 1450 387 B30 03s] 223 1437 200 085 8.08]  @ar 0.88) 4156 72808 0251
144234 1340.18) 10| 1511 363 584 (] 150] 1443 1.91 038  d6al B829 05| 6231 72023) 9255
T4 4253| 134944 108 1520 385  BBO| 1086 I 144 191 0,56 5.03 8.31 053] 4678 72B.48) D613
fa:43:10] 1840560 705 1827 384 BEA| 75 78] 1444 152 04 801 0.28 057| B335 7a0.73) ©.2060
14A528|  1349.94] 108 1515 387 B70] 875, 227| 1443 ) CEE D02 B.at D55 #911| 7esss|  g.27i
14:43,51| 135018 07| 14 388 iz 810/ 170 1437 237 1.23 908 10.18 181) 3956 73023| 0.2773
14:4473|  1350.44] 106 1501  ams] 833 871 23| 1437 2o 143 o08| 1025  ope| 403 74048|  9.9836
14A44Z| 135060 06| 1471  @B6| 804 oBa;  267| 1435  2.31 121 B11| 10,34 223] 3125] 73077 o.2817
T i4a4se| 1350.84) 105 1552 364 202 16a0] 23| 1448 a0m D85  8.89 877 151] 5515 730.89] 2063
14:45:46] 1a81.1a] 106 1540 3e5] 809 1o1a; 263] 1445] 225 101 8| 1foqa tRYEig7|  7312a] T gaon
14:4534| 135144]  10s| 1653  3@7|  910| 1020 18] 14,46 1,87 0.55 B8 5.24 045 8037 7ai48 g.208
14'45.48]  1351.80] 106| 1588 364 962| 1077] 184 1452] 188 032] B3]  619) 048] 6075 73i7a]  6.3103
[l T4AR03|  1351.84) 104 1852 381 1008 1128 281 1433 1.04 038 812 865 685 6267  7an. Ban
14:46:14| 135218 103 1753 370 1080 1235 312 a0 180 031 63k B65 057 BB18| 73225 s@airz
{4:46:24  1352.44) 104 1802 a7e| 1127 1243 236 1413 tEsl T 03 032 DEG] 085 Aro8]  7ag4m 5.3z
14:46:34 135268 04| 1836 378|  1128] 1258 332 1416 Tes]  na1 828 853 057 eaen  7air4] 63205
144642l 135294]  T04| ie4| 0| 107R|  va8s|  T4SA| Azl 201|048 @33 Ser|  Gee| 107,04 733] @3z
—14dToe| 135378 108 1624 LT #31 Bza 182 1377 255 185 988 1345 a7 3608] v7aszs| a8
— 144va6| 135343] 108 487 363 770 B2o 13| 1368 2067 1.87 B.76] LB ZE1| 28@4| 73348 @s40]
14;46,:06| 1353 66] 107 1450 ant 77 B2 1ng 1368 276 1.88 oy 11,08 242 7| TR g9dm
{44836 13630 107 14E3 38 816 1036 304] 1372 277 1.66 873 11.01 254] 2a.62] 793685 98667




DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 Date; 2/26/06 , . | e
Starling Depth = 1031.27 Bit Type = |\Walker McDoanald MPEaH |
Ending Depih = 136214 BitSizo= | 475, I B | = E
Tatal Depls Orifed = | 550.87 Bit Nozzles = 19,5,12,12 = il T o
Hours On Bit= 6.53 [Mud Type = 'Water Based —
Ayerage R HCIP = 53,72 {Mud Weight (loefgal) | ] I I ——" . %
Drillslring (i) = 071,38 Fipa (= | 06e.60 Collar jfii=| 408,68
: .
BT | HOGK |
 TIWE DEPTH | FLOW FRES | SPEED TORCGUE| PEAK DELT LOAD PEAYX | DELTA Wwos FEAK DELTA ROP | Fesl Hiurs
HHMMES FEET GPM PSI RPM | fidbs | ftbs fi-ltbs KIPS G's G's KIPS KPS KIFS FTIHR OnBit OnBit
14.4B:52] 135496 106 1568 | 364 505, 533 138] 1asb|  za7 108 BB 1058 190 5E69]  7adz|  Bas
T 105 1855 383 1008 170 316 1397 168 0.51 8.47] 0.4 051 G047 73445 B.3053
14.48,17] 135465 105 1760 381 1007, 1210 186 (] 204 0585 9,35 8,88 1.01 BABZ 73473 0.8z
T 144027 13540 nd 1516 380 a1 231 1414 1567 0,49 B3 B.74 084|  ead3l  7Eams|  waoy
14:48:37] 138515 104 1810 360 111] 1371 ErEl 14,15 2m 058 03 .08 Az B0 7a5.02| 03735
1d04a 13664 103 1802] 3i7| 1105|1188 211 14,16 187 052 6.28) B.55| 067] 103.01 73545 @476z
14:48:57 135565 106| 1?az| ang 1082 1240 207 14,11 1.82 0.43 0,34 867 0.6% 03,85 7357 9,379
15007 13550 105 1774 3|4 toBt] 1186 [ R 184 0.44 .36 0.7z 067 BS.5 73505 B389
T450:20) 133610 106 1651 564 o588 1135 288 1385 104 0.4 9,44 B.74 0A7| 8943  7a8.2] 93458
T 14:50.38] 135641 107 1662 380 003 1188 324 fa@s 181 0,44 a.47 101 083 6375 7a6a46|  6ason
| T T tasDas] 135668 105 1660 3|3 eri, 1093 15 13,98 1401 0a  9.de| 0.72 057] 6053  7a67|  Basgh
145058, 135681 105 I 1025, 1150 3z0| 1404 1.88) 043 841 0.7z 057 727a| v3857| B.a958
V45108 135718 103 1755 A 1088 1231 33 1ané 193] 0,36 535 667 052 B336) 7ar21| @399
1ELAE 1357 104 1815 378)  1128]  1285] 280 417 14 0.34) CF I 8,78 077 oBge| 7ard4s| 04017
THET:2E 1357 66 05| 1765 383 1675] 1182, atz|  1ane 187 028 B.35 8,85 D62]  BEEA| 73772 04045
145146 135781 07 1578] 380 875 1004, 283 13A3 2.42] 1.49 .51 Wi T 23| 5aGy| 7a7gs| o400
145210] 135616 10B| 1518|383  Bg0) 02, 182 1474 240 T4 a7 W07 18 3606 voaz| 0416
i4spas] 135EM 08 1523/ 303 830 g2 14| 13.74] 247|138 87| 1075 Zoa 308 73648 94779
14:52.50 1358 68 08 1518 303 820 BAZ 8 iaqd 24 1.25 BT 1089 M 3664 7aa7| o487
TE32]] 125091 107 1676] 391  Bog9l  11@6] 405 132 23 122 BE2] 0T 213| 4018 73805 o43sa
5337 135818 104 1743} 376 wea 1EE 23] 1411 1.04 ET 033 865 067 g21| 7463 GasmEg
15341 135041 105 1758 303 1113] 1255 208 a8 183 041 .27 65T ME5|  Ba0B| 7eoas|  Gadls
145150 1350.60 105  1820] 384 1115 1222 223 142 1854 047 Baal @8 D72]  106.2| Fapre| ©B.a4ad
CGAE3EG. 13sAE1] g 184z aal 1144 1235 0 14.24 .95 .4z a2 O4BI 057 10804 7i096 5 4464
14,54:00] 132018 105 1708] 383] 1108] 1104] 182 1418 184 063 6.24 0.64] 07% 8037 74021  Ga4En
145477, 1360.42| 03| 1830 77 1150 1239 78] 1424 185 048] 83| @62 072  11288) 714047 04612
_145426] 1260487 o4 1801 avd] i1l tzazl 273 1418 1,86 05 625 D65 068 8075 74074 6453R
ia54a7 13800z 105 1805 381 1016, io08 35 jdma 1.85 0.5z b4 877! 081|  B088| 74088 0457
1&EAED 138147 06 1652 385 @bzl 1214 4E0] 1300 1,86 0E [ 687 078 §983] 74121 D460
145601 1361.42] 5] 1723]  a63]  1045] 1128 16z 141 1.65 0,44 0,34 B.62 0.65]  70.24]  74146| 94535
—&EE 7| 136167 {08 1530 303 a41] 101z 243 138 187 043 9.04 o8| 069  55.78] 74174 54881
14 B546] 138102 108 1482 304 706, £58 101 1368 254 166 .74 0.8 168l 3152] 74186] 94761
145614 138217 08 1483] @3, 801 a0 118]  4aen| 369 E o 07 18] 3188) 74223 04839
 &:A0a7| 136243 07 1521 | 381 247 543 170] 1378|263 1.59 887 1088 17 3861 T4i48]  eanld
145067 136267 107 1558 381 e BEI| 17| 188 25 145 0 16,35 130] 4830 74271 D.40856
145712 138282 107 1679 386 833 1012 166 13.60] 194 0.44 =] S84l 083 E931| 74207 0.4e00
146731 136317 108 1535 301 apni 1000 186] 1364 1.87 0,33 5,58 oa1 045  4e.8h| 74323 98051




DOE high power mortor test Amaco Catoosa Test Site

! | i
Well No, 23 |Date: 226196 e —

Starting Depih = 1031.27 — |Bi Type = [Walker McDoanald MPEEH — i — =
Ending Depth = 1382 14 Bil Size = ars ] I = =
Totzl Depth Driled = | 350,87 : Bil Hozzles = .8, 14, 12 — =
Faurs On Bl = 6.59 i Wiud Type = Walsr Based = .

Average ROF = 5372 | Wud Weight (losigal) 2.00]
Diillatrinig {it) = 1071.36 i Fipe ()= | 06Z68| | Coltar {fil=|  408.88| , ===
| | =

BIT . HOCH
TIME DEFTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RoP Fee!  Hours
HHMM S5 FEET | GPM FSl REM fi-bs fi-ibs -l KiFS G's EE KIFS | KPS KIFS | F/HR | Ongit | onBil

1457.52] 138342 108 1503 358 B34 1600 243|  1a.qe E] Zn2 BO3 1056 1.72|  aZBA|  v43.4F| 681
14:58.20] 136367 ] 1477 398 707 854, 17| 1828 206] 25 1618] 113 23| 3184] 74373] ©5iem
— 145850| 13e38b ] 1470 356 Ta7 850 105  13.08 an 25 1035 1148 108 28ma| vazoa| o5z
TiaEET| 136414 110 1481 35 804 854 83| daos| 3z 2E5] 1098 1186 288 ad7a]  74418|  0.6346
“14:5847|  1304.4 110 1434|398 03 74 122 13,08 af|__278] 1038 4123 168] 307 74444 095420
1500:12|  1364.85 168 1800 355 824 B S| R 307 272] 103 {36 =218 54|  T44EE|  0.5601)
T T a4 LE R zo6] 768 qo33  1ia9 1,86  SAr1] 74484 55604
, 1470 394 19| A7h 17| _1ame] 313 268 om 1111 163 32,45 74615 B.5641
150123] 13654 108 1473| @5 z1a! 874 g7 1308 33 288 035 11z 156 3537 74545 95712
_15015] 1585.85 o S L B3] w0l  134] 134 31 259 10.33|  11.32] 102 3584 74568, 65781
A5ozZzo|  1sesa| o8] 1483 393] Bad] 838 122 4308|  324| G¥  1034] 1147 208 3388 74558  B.6856
{50245 136615 108 1485 93] 235, 75 83 1308 33 3 mad 11.37 18] 388| 74810 55504
150316 13064 107 1471 an1 ] ag5 B7A (T I ] - 294]  10.38 112 1.68] I8 3| TeE4d Be00E
15.03:43) 1360.65 07 1461 389 B8] BazZ 105 12.05 ERE] 336] 087, 1147 201]  3zdz| 7abne| 96035
150414 13668 167 7s EEE CECH BEO 122] 308 3.34 312  1o@m] 1152 177 3088 74604 66165
150440 136715 07 17, 300 CETH E9A 113] 1307|338 314 1038 1.88)  3714] 74718 Ga24z
150508 13674 07, vae1l _ ama| G B74 108 3nd 331 343 1037 84| 3236] 74746 waa2
15538 136763 07 a0 am B15] 70 Wl 1308 382 308 qoarT D4 2783]  TATER| 68402
150608 1367.88 107 1488 201 823} BT 101/ 13.05] 3.35 288 10ET 2.23|  3202| 74752 06483
15:06:35) 1368.13 108 1488 92| aia] BEE 136] 93gs| 35| 3.31 10,35 T 254 3106 74847 D.65ed
_ 507,05 136828 W08 147A 385/ B8 BEG]  117]  18.05 gar 285 038 227]  30.22] 748.43| 96040
1507.31] 138883 108 1476 303 B24 7| 8] 7ams| =24 313 e 213 3442 74808 06718
15:08:01] 136887 108 1441|383 BOG B58, 83  1308] 295  5ad] 1035 138)  2018] 74881 6801
- LR E LY - -1 822 86A &5 1305 3.25 284 037 1.77]  3283]  740.17|  G.6878
150857 1360 38 107 1462 3 B15 BEA 63| 1305 328 284 10,34] 29 3175] 74544 06050
15.08:26) 1360.03 107, 1468 306| BZZ a7 105 1308 332 254 1038 1.82| 3088 7abed| oyom
150952 1369.88| 107, 1453 390|814 a78 7]~ 1508 a.0s 251 1038 168 3382 74883 o611
159621 137043 108 1451 aga| 810 ] g7  1308| 203 251 10.35 148] 3145 780.07 97780
151047 137028 07 1472 307 B0 a5E 122| 1308] 318 27 1o 177] 3551 75042 o.7282
T {54114 137063 104 1468 308 87 66 101 1306)  3.08 25 10,34 153] @274 7nog7| 6094
5 1370.85 03 1460 336 814 a7 105 13.08 253 226 10.34 t.38]  3301] 7s084] G7414
137113 109 48]  395] 20| 74| 105 1306 308] 261 1084 185]  34.37] 75110 67488
15:12:35 137128 09 47g 395 B30 806 134]  1306] 24|  dp2l 104 134] 3245] 75142 07560
151301| 137163 109 1482 396 adn B35 162 1307 30z 245 1093 1.46 as24| 75168 07635
T 1G4326) 137168 108 1465 205 a75 Baz 108 13.07 206 2z 10,34 1.46 3535 75193 o.7708
151353 1ar2.ia 109 1A 396 a17 874 07]  1age| 257 1656 10.9 101 da7e| 7E2i8| 07784
151417 137238 104/ 1423 394 223 Az 113l 13.07 1.88 0371 0.3 0065  37.14]  75243| 97847




DOE high power mortor test Amaco Catoosa Test Site

Well Mo, 23 Date: 2/26/06 | I !
Starling Depth = 1031.27 Bl | TEE'E:‘_'I Wﬂ[@lrrwjnnnald MPEEH | . |
Ending Depth = 138214 | Bil Siza = 4,76 | ]
Tolsl Depth Driled = | 350.67 | Bit Mozzles = 8,812, 12 , ]
Fours Cn Bit = B.53 ; Mud Typa = Walar Based E—— = ge =
Awerage ROP = 53.72 | Mud Waight (Ibsfgzl) 2.00] o
Crillshing (1) = 071.35 = Pipa fitj = .r T Catar (=] 408,68 |
|
21T | | HOHK
TIME DEFTH | FLOW PRES | SPEED | TORGQUE| PEAK RELT LGoAD PEAK | DELTA wioa PEAK DELTA, RO Fant Haours
HH:MMSS FEET | GFM_|  Psl RPM firlbs b Blbs | WiPS [0 =7 KIFS KIFS KIPS | FT/HR | GnBit | Onfil
16:1442] 137263 108 1447 3| ned 78 o7 1aD@ 185 035 10.32] 1087 0.79|  3B65[ 752.86) 07015
WA50e| 1aTEEs|  qoe weay 303 856 915 113 130 28 FRT] T 11.2 168|  a40B| 75294 avsvo
151528 137313 107 1436 e 851 g08 106 4307 285 222 1082 1o 184| 3702 757  0.8044
7 151554 187238 107 1459 381 857 523 126]  13.07| 28w 206 dosa]  1iae 1854|3581 75345 waig
1E1810] 137383 108 1450  @ma] o8I BoE| 155 1308 288 208 1034 1111 148 3877 75355 o.amias
1E1848] 137384 110 1361 368] 735 825 146 1267 278 05 1042 072 077|  2482] 7VESBR| 95Z6n
147,90 137403 108 ] T i i 874 1en| 1288 283 Z15] 1041 i1z 1.50)  2278| 754.07| 08351
151743] 137428 167 1468 380 834 aa0] 186 1307 285 213 1033 116 242  avee| 7e4ad]  asaiy
151800 137463 107 1453 360 H28 Ba7 2| 1EAT Z78] 215 1033 1148 198 3308 75458 o840
| 1374.78 107 1615 ETE 878 Bas 78 1311 27 187 1028 1132 1.82 444]  754B3| g.A548
E— | 137508 106 1miE|  3eS B73 1000 215 11.688 2p9) 223 1174|1356 A64| 3503 7o508| o862
1E12:98]  1375.28 105 1559 254 miz 1005 HIEEE 262 227 1238 13gs 28|  3s08] 75533 ooesG
T TAEAGdn| 137583 1B 155a4|  a3BB|  Bas ER] 134 104 2885 208 1237 13ms 275 S4A 7oas6|  BA749
152007 137678 106 1573| 387 011 10ag 1 1104 307|249 1238|1437 @43 A48 75582 osas
15:20:268) 1378.03 106 1584 364 1 T E] 31 1108 318 248 1335 1434 367|  ABeA] 75608 0.6872
- 1530:52 137628 et 1524 k0 BEB| 1117 385 10e8] 323 276]  1242] 1415 333  m47a] 7EA3D|  gho4d
162123 137641 108 1412 I 7z 555 235 067 282 225] 1253 1374 172 18,38 75646 0803
1321i52  1370,63) 108 R (R GO 1AZ]  10.83 244 144 1246 12 086) 2825 7se2  8g113|
152233] 137674 108 1337 385 715 B 255 1345 208  D0EA] 084|273 251 17.64| 7eess Boigs
152252 1378.00 110 1306 388 654 745 01 128 1.82 038 1058 1086 .57 84| 7855  G6o270
I 1523Ee, 137053 08| 1307 sy o5 571 33E| 1282 227 138 1056 1101 147 BBT| 75087 05362
1623460 137718 07| 1603 a0 76 1004 108  §282] " 2@B[  24F]  1048)  11.48] 18 37.687| rored  opaza
1524114 1377.43 108 1406 395 T84 BB 2i1] 12 247 oga 1057 1084 01| 3378 75748 00508
T is@ddsl 1sfreh 108 1330 354 738] As 13a] 1274 209 067 1084 1082 05| 758 7hTe2)  5oses
T TasEa iana 108 1303 288 Ba1 | L 188 127 182]  037| 08A] 168 05| 1520 75775 88671
_ 1s2h4s] 13778 107 1404 E p35| 304 128 285  Zaa| s A 208| 2338|7575 oorsd
152607 137815 G| RaET asal 555, 535 100 izsm arel 208 048] fig 263|  am4a|  7sez| agee
152831 137ed 108 1502 392 BEG| 15 130 128 27z 184 1047, 1178 237 33.83] 7644s| 5 p6os
1@ 137850 108] 1355 a7 737 B90 251 1275 25m 171] 1083 113z 144 2288 75ap4| 99966
~ mEmer| 1atasd 07| 1488 368 Bag) 923 100 1288 ] 367 388 1052 13| 467 343 750.6B| 10.0041
I 52752 1370.08 07| t4E4|  3as R t2a] 1288 286 256)  104B] 1161 201 3e28]  ¥5513| 10041
— G2 5 —1378.34| 108 1463 302 825  ®23; 16| 1287 3.4 281 10.51 11,50 188] 3861 75858 100170
137857 R A ) 416 608]  7e9 38y 1719  28a]  230|  #e®| 11.38] 1173|348 75063 100266
isan 51 137876 107 1385  ai7| 728 TE1| 134  14m2 zEd 223 47| 1142 311|  2338] 7508 10,0349
153221 q37a e 16 1401 418 728 a7 126 1402 243 T4 847 100 2mA 37360 vooed] 1o04az
i 153651 1360.17 06 1337 420 B840 740 18] 1388 252 136 B.91 14,58 349) 2115 760.21 10.0515
1535:21] 1360.24 T O - 4 219 560 B3] 130 1382 27 211 BEE 1188 3.66] 882  760.31 10.0508




DOE high power mortor test Amaco Catoosa Test Site

|
Wall M. 23 Date: 2/26/08 I 1 01T | o [
Starting Deplh = T A0aTEe] | Bif Typa = |Walker McCoanald MPEEH R
Ending Depth = 1382 14 . Bil Size = 475 =
Tolzl Depth Drilied = | 360,87 ' Bit Mazzles = 9.0, 12, 12 - )
Haurs On Bit = 6,53 | Mud Type = Wyalar Based |
Average ROP = 53,72 | Mud Weight {los/gal) a0 1
Drillstring {11) = 107136 . Pipe (fii= | 88z, aal Collar (ft)=| 408,68 | i —
| - | =
BIT ' | HOCK -
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel Haours
HHMMSS FEET | GPM_ | F5 RPA fdbs | os fi-bs KIFS G's G's KIPS | WIPS | KIPS | FimR | onBit | Gnal
15:5:51|  1980.28 107 1281 420 56| B35 Bg 13.6] 205 252 958 11561 350 631 76034 10.0864
15:38.21|  1380.32 107 1280 418| 591 B3 B1] 1388 308 z7e] 1001 1163 361 326 7en3s| 100767
107 12d1 419 EET) B43 B3] 18,75 283 255] 1044 1175 3.54 Z01| 760,38 1o.06s
107 1283 aza|  eBma,  1iod Bdi] {368 284 263 1024 1241 4.08 135 78041 10.0934
_105] 1474 411 B4l 1020 1045) 1343 a1 267 1048 11.85 282)  31.25 760.66| 10.1014
08 143 387 ET) 5 2] 1838 278 241 10,5 113 166 17.85|  7oun| 10,087
________ 07 1322 381 =17 5 0 153 274 1971 0Es| 1144 177 526 760e3| 1018
108 1328 392 -18] -8 0] 1320 Z7 1,93 108 1156 206, 348 700.85 10,1263
107 1330 sgs|  am) 3 36 132 281 188  1058] 1161 Z223]  d0a] JA0.Ei| 101348
107 1348 301 17| E 32 1an7 283 240 0Bz 11.78) 27 233 veoot| 104429
107 | 1362 @@ 4 A 28] 1AM 24| 2727 1088 1183 A04 2.26)  760.92] {01513
0G| 1a/4| 387 16 5 28 13 o7 221 088 1168 17 265 760.86 10.1585
06 1414 328 -16 & 20, 12 302 258 weal 148 134 357 Veoea] 10881
138082 105 1483  3a5) 118 1433 1458  13.03 383 423 1084 1430 778 OB2[ 78102 {0764
13811 107 1480 388 20 263 523, 131 @327 345 W0.TE] 1351 BE1| 2176 789.98] 101847
138115 07 1953  381|  -1§] 5| 20]  1a03 278 221 1086 1204 235 B.14 T81.2] 10,193
I_‘IHE‘QJ_ 1A 07 1337 389| 14 -5 20 1301 753 157 1047 1200 242] 283 76122 102013
138118 107 1328 351 =N -1 28 13 2.57 157 10,87 1223 275 183 7E1.24| 102006
128110 7| 1327 3| - 7 41 12 252 1.68) 087 1223 274 002]  781.24] 102179
13812 108 1322 363 14| -5 0! 12 28 174 1087 1226 282 116]  78128| 10.2263)
133113 07 EIE] EE] 245 083 1116 13 zoz 27| 1088 126 386]  -707  76128| 10 234R
138121 108 1309| 391|  a48] 720 745 13 .09 256] 1087  te8d) 378 gBil  7E1.28] 102429
1381.23 107 1aa 364] -15 5 24 REIEE 257 1087 1198 218 157 78128] 10.2512
i 138723 108 1321 ag7| -t6 -5/ 2 1a 338 390 a7 14.84] 218 053 761.29] 10,2508
547,500 138116 108 1323|  420) 414 1522 1540 EE] 344 487 3087 1207 44 4| 7a1.28) 10.2681
164820, 1381.18 07| 1316 445! 721 797|146 1260 353 363 11.98] 1352 505 236] 76125 10.2764
_154ES00 138121 107 1337 45| 747 821 150 1241 387 3,90 1146 13.8] 4.52 285 76128 10.2847
16:49:200  1381.23) 107 1356 45_:1_1 756 525 146 1242 3y 4 1146 13.52 420 2H7  TE1ED 10,253
15:46;50] 138127 106 1408 442 0G| 1024 35| 1244 354 7| 1ida]  133E 323 528 76133 103013
155020 138138 105 1400 440, 77e 883 320| 1247 312 285 1141 135 433 1274 76143, 103006
e 15:50:50) 138141 107 1317 A8 G5 748 08| 1243 300 274] 1145 9367 484 357 76148 163170
18:51:20] 1381.44 107] 1321 445 6ag 757) 48]  1242] 33| 275 114| 1874|487 311 76148 103262
165150 138148 107 1321 4ai| Baa 757 188] 1241 315 277 48| 1367 apBal 4B 781.5| 10,3345
15:5220) 134148 106 1315 448] 688 760, 166] 1242 319 28| mas|  13Ta 472 233 70158 103428
15:52.50] 13815 108 1310 44g] 679 748! 138] 1241 32| 208]  11.46] 1367 472 287 76i58| 103514
1553200 130152 07 1311 447 [TE] T44) 134 12.41] 317 304 1148|1387 462 228 7B1.38| 103547
155350 1301 54 07 1316 447 872 740 138l 12741 318 298] 114B] 1381 509 20l 76161 10368




DOE high power mortor test Amaco Catoosa Test Site

|
Wall Mo, 23 Crato: 2(26/08 i | I
Starting Depth = 103127 it Type = |'l."g'g|_F5g MeDoanakl MPEBH i
Ending Depth = 1502.14 Bit Size = 475 I I = )
Tolal Depth Orilled = | 350,87 Eit Nozzles = 8,8,12, 12 =
Hours Cn Bit = B.53 Mud Tyzo = \Watar Based =
fuverage ROP = 8§72 |Mud Weight (bsigal) | 00 . i
Erilistring (i1} = 1u?t.aai Fipa{fl= | 66268 Coiar (=] 40285
i |
BIT | | HOSH
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAX | DELTA | mOP Feat | Hours
HHMMSS FEET | GPM PEI RPM fi-lhs fi-lhs fl-ins KIFS = 5= KIPs KiPS KIPS | FUHR | OnBil | Gndil
15:54:20] 1081.50) W0B|  1a34| %49  ©@s| 767 135] 1242 EF] 29] 1144 1304 45 245 76161 104764
15:54:50] 1381.58,  107| 1458 445, BAD 2543 2127 125 a8 53] 11.36| 1367 403 325 76165 70,3847
15.56.20( 1381,80] 108 1355 451 &7 1334 855] 1272 3l 284 1114 1348 658 1151 76174  10.393)
15:56:80] 138171 07| 1308|448  ®S50] 738 182] 1253 535 305 1134 1348 4430 393 7ei77| 10,4013
15:56.:20, 138173 o7 1288 a7 648 728, 1€6] 1268 333 316  71.23] 1aa8 452 zB3( 761.78 10.4008
15:56,50] 1381785, 108 1203 449 647 76| 142] 283 3.23| a.03] 1133 {34B 462 22t| 76183 104178
155720 1381.77 108 1306 44| 653 T24] 158, 1253 336 34z 11.23]  faas 453 248 76183| 04282
155760 138176 108 1308 443 a5d 720] 134| 1283 336 324 7133 1asz 457 202 76185 104345
15:56:20]  1381.82 we| 1312 449 aod 744]  150] 1353 3z 285  11.a3]  13a3 431 323) 78189 104430
1E5EE0 1381880 167|  131a 447 663 740, 180 282 314, 28| 9134|1338 438 25 78189 104514
1550:20] 138L.EG] W07 1307 443 B58 718 126| 1282  §46|  3ao t1.33] 1338 4.8 2a3’ 75191 1pase’
155050, 138188 108| 1308 448 65| 724, 134 1253 a13a 28|  11.33) 1333 431] 267 761,95 10468
1e00200 18810 108 1302 451 (i) 704! 142 12.63] 3es] 304 11,93 1348 448 208/ 76185| 104763
1600:G0; 138701 F06| 206 451 @3] 7040 188 1252 325 318|138 1348 4.53 142 781.57| 104848
~ 1m01:20] 138183 108 jE=EN 44 634 712 142 1282] 37§ 287 134 1348 457 213 78202| 104029
16:01°60) 138105 107 1288] M7 830 TOR 154 1252 5.30 EET 11.33 1345 448 204)  Te20Z 105013
16.02:20] 1381906 07| 12B7| _ 447] B24 ) 150] 1251 325| 318] 134 135 4.48] 218 7Az02] 105054
138197 w7 1Z7H| 448 623 704, 150 125 322 314 1134] 138 478 0.88] 76202 105170
1381598, 07 1275 448 21 G4 130] 1251] 323 zo8]  1134] 1357 4.72 127 76204] 10.5282
16:03:50] 1381.00] 07| 71| 48, 603 524 1287  W2B1] 837 2ms| 1134 1359 482 141 762.04] 10,5345
[T 16:0%20) 1362 08 1280 448 826 694 150 12.5] 31 298] 1135 {455 472 112 7e205, 10.54at
1E0&50| 14B2.02] 08 1280 448 £24 700 146 125 312] 288 {136 1388 472 141 782.06] 10.5514
100520 136203 08 1289 448 B2 Gz 138 125 3.23| 352 1135 15 478 183]  TazbA| 106587
16:05:50 13&2.{!4; 107 1268 448 625 S 142 125 317 3,06 11.34 13.5i 468 105 7621 10.568
16:08.20) 138208] 107 1200 I 30 696 134 [FE 316, i 11.34]_ 1386] 487 148] 7821 105763
10:06:60| 136206 07| 1268|447 628 6A8[ 130 125 325 303 1134|1356 448 104 78412[ 105845
iG07.20| 138207 107 1290 448 525 692 138 1Z48 3.08) 283 1138 1387 467 151 7242 10500
16.07:50| 1362 05! 108 1282 448 B24 88 140 125 334 501) 1134 1355, e o e
16.08:20) 13821 108 1284 448] f2z [T 130 1za8 300 3.1 1135 1382 481 18|  T62.15| 10.6005
1G:08:60| 136211 0i| 1282, 7 G20 ©e0) 117 126] 33 343 13 3ms[ &4 1.74]  762.47| 108178
16:00:20| 136292 107|  1282| 44?* G24 e6a] 126, 1248, 346|328 1134|1387 507 14 78217 10.6264
16:08:50) 1382141 108 1246 agn| B aau' 122} 125 331 324 1l 13 507 171 7622 10.6347




DOE high power mortor test Amaco Catoosa Test Site

1
Wall Mo, 23 Diata: 272705 | I M| Mg
Starling Depth = 138240 Bit Type = [Wather McDoarald MPEaH ) T Er——
Ending Depth = 145002 Bit Size = 4.75] = i —
Total Deply Dritled 67.62 Bil Mozzins = 19,8,12,12 ) |
Hours Ca Bl = 572 Mud Type = Water Based By B
Bunrage ROP = 11.80 Musd Weight {Ibsigal) 5,00/ i -
Dirilistring (1) = 1418.50 Pipe (=] 1010.82 | Collar (=] 408,60 ] S s i
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORGUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feet | Hours
HH:MMES FEET | GPM F5l RAL fi-lbs fibs fi-lbs KPS | &% G's [AEE KPS | THIPS | FUHR | OnBi | Onsil
I 108 1218 95 a0 100 24 48] 143 0.22 Ta4| 1044 048] 2168 76245 106477
TAE500 138241 108 1389 353 22 104 24 1181 1.83 0.246 10,14 10,34 0,30 105 76248 10658
T:A7:50]  1362.44 10| 1408 a0 a14|  1os2| 1266|1172, a7 a87| 1024 1257 517|  1412| 7e251] 106727
7ABZ0, 138248 63 1415 308 a1 104 25| 1146 381  202] 1048 1247 407 108 7E251, 106E413
FABE0| 138247 110 1417 EE] o 104 2 117 3.05 261 10,40 12.42 395 1.25] 76251 106494
Faba0| Jabady 110 1420 400 02 104 24| 148 a4 264 1048 125 ao0| 064l 76253 106970
74050 136248 108 1418 a7 [iF] 04 _ 28 47l 298 26| io4n| 125 4 41| 7e2Ghal 07082
7A0.20] 138249 100 1407 296 o4 104 20| 1147 2.99 2g2] 1048 1208 3.00 100 76257 107145
7E0.50] 139625 111 1401 402 0z 04| 24| 1148 313 278 1048 124 38| 1l 7eA7| 1n7a0e
7:51.20| 130252 109 EEE] 84 168 2B 1148] 845 24| 1047 1256 417|_~ 1ea] 76257 107311
— 7:51:50] 1382.52 10| 13gA|  asa) B4 14| 24 1148 298 245) 1047 X 3.8 0.50) 76257 107394
T.52:20] 138253 10 1401 304 ] 108 2B 113 201 237 1od4s| 1zg3|  agB| 06 76257 101477
7T.52:50] 138254 108 1384 303 g4 108 EF 11,5 304|258 1045 1284|438 1.2] 76268 10.766
7i63:20|  1362.55 ioa 13g7| o) 95| toa|  zaf 115 304 283 1045 1245 400 932 76aB|| 107643
76350 138256 110 1403 L a5 108 PTY A 15! 287 52| 1044 1276 3.76 105 76261 107720
| TiE4:20| 138256 110) 1408 2 108 28| ns| 3o 242)  1044] 1226 3,00 0.04] 762010 107812
. 7:54:50| 138257 109 1430 367 oS} 10| 28 15[ 208 28] o4s| 1286 #@s  0gm|  76d04| 107895
: JE5a0) 1adzga| 108 1416 200 85| 106 28| 1Ezl 298 245]  f0.43) 1220 apal o3| 76264 10.7978
7:65150|_ 13H2.58 110 1422 395 o5 112 z8[ 1152 204 zag|  fo.43 123/ 3el 11| Te2eal 10.AvE"
Toe70| 198286 108 _ 14g4| @897 o4l w08l 28| 1163| _2@8  22i| b4z 1223 381 13| T6zEa] 106145
-~ —egi| 1ssze| tio|  14%| e 8 0i 74| g2 T za7| 225 1042 1218|  354| 082 76266, 10.8228
Ti57:20) 198261 10| 1420 86 i 108 bt N - | N 1 208 1042 1188|333 pas| 762685 108310
757500 140202 110 1420 401 o5 04| @ 1152 283 21 oAzl A2l ara ta4|  ToZGe| 1oAdGa
70| 126263 100 1412|304 0| 108 I 3 244 wGa2|  123d 39 TAG|  70zal| 108477
T 7.58:50| 1382.64 107 1413 300/ 04 108 R 2.0 zm|  tod42] 124 Sa| 158 re2a 10,866
= FEao0| 138260 108 1487|305 98 108 A ora 2.82 236 1217 10,8040
B 715050 138267 108] 1488 343 a5 108 b I O | N B G - 10,8729
B:00:20) 138260 108 1408 394 i 08 24 a.04 25 1.53 13.01 A : 100812
BO0:50] 136827 108 1618 333 o5 108 28 g85] 281 1,48 a3 aga  7anr4| 10840
B01:20] 138275 109 161 g7 o0 R[] 24 Bo8 2.39 119 1287} 1381) 1A a2 jangl| 10857
i B.01:£0] 1302.78 10| 1542 3gg g5 108 28] a7 254 1654|1208 41 : 3,40 243| 10.9061
a:0220| 13828 110 1507|400 65 104 24| AS5 2,57 1.7 13] e 250 243 7ezie| 10814
a0ZE0| 1a82A2 108 1462 303 o5 108 M B.85 2,00 AT 13 da6] oy 201| 76286 109227
aomzn| 138203 108 1466 305 84 104 24 B.O5 267 187 13 1458 28 R I R
B0350|  1382.65 10 1479 398 B2 104 21 B85 258 1.81] 1283 148 2m2 173]  7o28| 10.8393
B:04:20| 13B2.65, 08| 14e3 84 a1 104] 24| Aga 265 1.00 13 1aat 28| 148 76282 108477
W B:pais0|  famz.al| 110 1407 41 1 104] 24 8,94 269! 1.78 1l am 266 z14|  7e2m3| 10hsan




DOE high power mortor test Amaco Ca

toosa Test Site

1 r i e
\Well No. 23 Daw werme | | (o e | (R o 2 [ - M,
Starling Deplh = 1382.40] Bif Type = |Walker McDoanald MPGBH [ i [ ph ia =
Ending Depth = 145002 BitSize= | _ _*!._?_El_____ N S| e o = = o
Tolal Deplh Crilied 67.62 git Nozzles = 5,912 12
Hours On Bif = 5,73 T U, ER ) == = Souh
Bunrags AOP = | 11.80 Wiud Waight ([bsfgaly 9.00] el T = o =
Drilistring {1t) = | 1419.50 Pipe (it) = | 1oinaz Collar |:tt:|=|l 40860 7 [ ST =
BT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | OELTA | WOR PEAK | DELTA | ROP Feel
HH:MAMSS | FEET GPM P RPM ftlos fi-lbs fi-lbs HIPS G's = KIFS KiPs KIPS FTHR | OnBin |

E0520]  1a628 108 1511 390 o[ 104 26 B.a4 265 169 1801 t422|  247| 2. j6z@d

B05:50] 1382.02 100 1509 396 [ 104 20 8.95 285 1.74 13 147 335  236) 76296

BOG:20] 138204 110 1480 401 bl 100 2 PR 2 BB 2.08 13.01 {| 7oz.4a

B:06:50| 138295 i1 1482 03| [T 100 24| d53 282 218 1301 63

B:07:20| 138297 105 478 398 Bl 100 28] 6.3 292 223| 1308

B07:50| 134280 108 1476 a3 BE o0 ] 8.83 2,81 215|130

B:08;20 1383 108 1476 04 85 bl 24 [EH 283 Z18] 1342

ane50| 138303 100 1500 88 B4 i i 882 2p4l 7oAl 1ape

B08:90) 128311 106 1757 aga] _ an2 1263 E i YT 561 378| 1188 70t

B:10:20] 138321 110 1354 404 1126 1384 30 14,15 = 81 .84 ?'3.1 oA

BI0:60| 1363.23 110, 1262|  403| 1081 1129 190 1agn 384, 387 84 110582

B:11:20) 138320 110] 200 400 1018) 1064 3] 1149 33| 382 1047 11.0645
il Ta:i1:50] 138338 0| 1284 400 584 1024 61| 1148 404 X 11,0728
e B42:20] 13833 08| 1206] 398 1017|1077, 10sf  10.95] 382 agl 1ol 11,0811
e B:A2:B0] 138332 110 1354 401 1058 1105 i 9.90 EEF ERT 1?'_?1 {10865
= B:13:20] 108335 11 1306 404| 1087 1113 B3]  9.98 365 331 1190 11,0078
= BmE0[ 13634 109 1388 396 1067 1145 1] I 369 337 1107 692 7e3d7| 114061
T T Rdi4d0] 138345 108 1432 307 1118 1166 a3 10.01) 322|263 1185 BA3] 7EAE1 110144
= Bi14:50| 128254 108 1480 38al 1141 1188 e 1og3] 308 247 1184 _Angy| TFeam| 1122y

B:15.20| 138362 108 1439 398 1113 1i0)__ 101 (602 328 270 q1ed| GAaB YEIEE] 11131

B15:50) 108372 108 1474 338 1143 1188 01| 1004|303  242] 1192 1204]  Te377| 111300
s Bii6:20)  1383.684 100 1477| _ 38E 1138] mag| g3 ioos[ 508 241l 1ep|  raz| Te3e9| 111479

B:AG:AD|  1303.85 106 1462|365 1134] 1182 T 209 23| 118 13.50  78389| 111562
———~—"§a7go| 13eans| 08|  daral _3p6|  t1fal 1208 A0l 004l 3 237 1188 AdE| Vead| 111645
il ] N | I 308 4 1202 | 1o 3.6 24| 11.00] Gz FoAAG) 1107
e g:18:20[ 138473 e 1404 agg 1043 60, 170|988 an 373 11@a T 4aml  vesats| 111817

BALED[ 138418 110 1351 400 1024 REEE T 5,56 4.13 415 tda " 34| “Feez2l 11EBR

B:40:20) 136419 108 1383 256 1011 1083 134 A58 4 3.78 1197 a3 7éazel 11aaT7

BAB:50|  1384.21 08| 1378 396 1003 1068 113 8.07 4.04 387 1198 T 2a@l 7e4s)  11.208

BEls20|  1384.24 100 1370 387 044 1052 106 0.8 382 3.84 11,96 q03|  76aa] 112143

§2050|  1384,27 o] 12 400 039 1040 o7 o.07 3,99 #01] 118 338 76432) 112227

G2%:20] 138429 10 1371 402 nay 1052 ] 5,53 347 344 vigml T 230 78434; 11.2313

Bi21:60| 1884.32 110 1383 338 597 jG40] 5] @88 254 aaz[ 11y ~asp " Toaaz| 112308

B2200 138435 68| 1360 ase R 1082 105 590 364 338 1197 306/ 70444 11.2478

B-2Z:A0|  1384,39 111 1363 a0z a71] 1020 R 372 372 1188 a8l Ted444| 11,2562
= 8:22:70| 188441 110 1351 4011 o561 1oiz 7 9,80 3 a6 11,88 2.78|  760.48| 11,2048

0:23:50] 1384.58 1g] 1542 401 1137|1603 632 10.08 352 378] 1180 1827 76461 112728




DOE high power mortor test Amaco Catoosa Test Site
e

L i I AR R S [
Wl Mo, 23 Dale; 252788 - = =4
Starfing Deplh = 136240 Bit Type = |Walker McDoanald MPESH i ) R [ T
Ending Depth = 1450,02 BilSize= | 4.75 I = = U, F— I I D
Tolal Dapth Crilled B7.62 Bil Nozzles = 80,12 12 .
Hours Cn Bit = .73 Mud Typa = Walsr Based i
Bwerage ROP = 11.60 [Whud Welght (Ihsigal) | 8.00 ==l
Crilisiring (11} = 1419.60 Pipe ()= | 1010.82| Callar {if}=| 40660 e 1 | S
BT HOGI
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | w0B | PEAK | DELTA | ROP Feil | Heurs
HH:MM:SS FEET | GPM | PS| RPM_| fdbs | flbs | febs | KIPS [ Gs | KPS | KPS | KIPS | FTHR | OnBil_ | OnBd
Big420] 13046 117} 1408 403 [ 14.17] AT 504 784.68] 11.2811
B:24:50| 1384,63 111] 1370 404 a70] 1420) 507 3.5 764.08) 112894
B:25:70|  1384.67 ) A0 o7e 438] 464|408 Teadd| 1.2em7
a5En| {384,768 111 1695/ 4[}% 1187 14.1 4.57 12,46 764,40, 11.000
BiEEen 1385 110 1630 301 1188 14.27 409 26.80)  70508) 113143
BZeE0|  1aeso7| 111 1452 acs wda 1378 408 7A4| TESAR| 113229
E27:20[ 138514 110 1409 402 1120| 14.01 i 651!
m27is0| 138533 10 1500 At 1084 13.34| g,
Bi2f:20] 1305.28 11 1410 402 1012 303 b
B2BEm|  198s3| 110 1383 401 EE] ash| 417
A:20:20) 138s.33) 11| 1376 404 FEE 403l a3 268 76539 10.3645
B:29.50] 128534 110 1366 305 B52 13,91 407, 155 70339 11.3728
8:30:70| 130535 110 1363 400 055 T4l s | R
23050 198538 111|  1368] 403|963 1383 4.07 28] 7o543| 113889
B:31:20| 13854 10 1375 400 870 i3gE 404 2o4|  resas| 113077
B:31:50| 1365.43 08| 1388 ags| 089 1583 4p02] 289 76548 11404
0:3220| 138540 1080 1406 ag7] 1008 13.01) 385 445 TES5E| 11414b
gazs0| 13055 110 1413 399 1008 1876 387 45 70584 11,4239
§:33:20] 130655 110 1300 400 63 10.01 4 ‘Bu6|  7ess9| 114312
63350 108550 110 1367 308 538 1442 T4 Ta|  vesa| 114398
B:34:30] 1385.61 111 1337 A2 913| 14.14 4,55 258 76EAT| 114470
B:A4:50| 136563 10| 1362 400| 938 1403 428 278  7eSEE| 11456
§:35:20| 139560 110 1388 358 B 13,66 do0a) — ays|  FesTi| 1714044
§a550| 1345.68) 10| 1358 368 B25 14.08 428] 7 3Dal T 7es7s| 114727
B:36:20| 1265.72 110 1387 EiE) 923 ) 4.3 287 TEETS| 11481
B-36:50| 138575 11| 1363 403 923 13.83 412 3.16| 76579 114893
8:37:20| 138578 08 1417 387 a7z 1379  38S|  3ar| 76582 114977
#:47:50| 138584 13 1457 00| 1005 10.68 a54| 702 7658| 115064
3820 138563 108 1570 s 1102 14a6| 503 1116 788 115148
8:36:48] _1386,18 10a|  18b7| _ ag7| 1167 ~i3@s|  az4| o0aps| 7es23|  q1A
B:38:18]  1356.38 112 1563 408 1116 —as| 268 246z 70643
Biafz48|_ 1306.57 108 1570 307 1116 13.28 Z85| 2206|  7ee6t
6:40:18 130677 08| tse7|  age| 1132 324l 282  2366|  Teos2
BA0.A8]  1385.88 08 1470 387 1074 13,55 347  1381|  Jebgs
84118 138590 110 1476 400 '_101? 156 345 1571 76704
B:41:48] 136718 el 847 308 1168 13.5 333 2dls|  TATd
BdZ1a]  1567.41 10| 1576 400 1022 13,38/ a.00 2542]  7RTAD




DOE high power mortor test Amaco Catoosa Test Site

| | | L ) i
Well Mo, 23 Diate: 227000 | | — T — -
Starling Depth = 138240 Bil Type = [Walker MeQoanald MPEIH B 1= =
Ending Depth = 1450,02 Bil Siza = 4,75
Tatal Deplh Orilled 67.02 it Hozzins = B,9, 12,12 e =%
Hours Oa Bt = 573 Nud Type = Waler Based Sl NN - L
Bworane ROP = 11.80 Mud Welght [bsigal) p.oo Vi T i
Grillsiring (i = 1419.50| Pipe (fy= | 1010.62 | T LT e e et | P e e
BIT HOOK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours
HH:NMISS FEET | GPM PSI RPM_| fdbs | fibs | fi-lbs | KIPS Gs [ KPS | WIPS | KIPS | FIMR | OnBit | OnBil
BazAp| 1387.62] 11 1607 403 1122 1231 21| 10.08 a7 181 1184|1398 300]  26.58) 7E7A7| 115408
4318 1387.77) 117 1481 402 1801 *145 Fri] 10| 3a2|  §a2] 118 1360 361 17.98|  767.85 11.5971
B:43:48) 1387.81) 100 1400 a7 957 1133 263 0,06 348 22| 11e6| 1a7a|  ayd| A7 767sa| 116054
a:dd:10 1308 | 108 1564 493 1103 1208 178 10,08 275 208 11.86 1321| =75  23a01| 7foa04l 11,6137
BAaanl  138A.23] 110 1553 407 1087 1247 251 10.08 205 2a43|  1185| 1a00| 278/ 268 76827 11.622
B:AS 10| 138831 110 1415 4pg]  95h 1038 154 .06 333 312 1145 1348 3z odaf  JoRad) 11,6303
LAT:01| 138639 107 1288 391 837 1020 356  1138] 344 329 1075 13B4| 1503|2530 766460 11.644D
§47.31] 138843 108 1961 agz2| 951 012 115 6,62 331] 02| 1188 13,91 412 66| 7e8.4A] 116532
B:48:01| 130048 108 1385 383, 34z 1004 17 0.01 344 33 i} 4 B2 7eRE 11EEIS
Bidda1| 136853 108 1358 384 paB| 12 124 .64 346 3.10 B
Bago1| 138866 108 1671|280 4] 2312 1500 <006 31| 258 g S
B:49.31] 138602 106 1534 268 102 1355 312 0.08 33z el 2075 78R
8.:50:01,  1286.99 07| 1ae0| 340 557 1016 5 T 351 A B T8 4.0
B:E0:31] 136805 106 1362 agz ooy 1020 7] 884 343 aiel 1186 G.77| 7e0ool 117003
BE16T| 13881 08 127 sz Rt 1020 101 .95 302 283) 1385 13 : BOS[ 78016 11716
B:51.31| 188045 108 1362 24 0] osa|__ o7 5,85 B3| ze8|  11.85 vardl aeF| ood|  veRE| 117189
R E2G1| 138516 Ton 1358 304 oia| 012 168 5,94 378|278 1198|1369 361 4040 760280 117783
" psEEl] 138025 100 1386 302 362 1056 142 0.05 315 281 11m5 1367|383 7.0z 7693) 11766
T EA301| 136944 107 [T 1] 1102~ 1328 i .05 | IR | I 06| azfs|  7endal 11.74a0
BE331| jdBgs0| 07 1481 331 1058 1154 2] 1002 309|  281| 1188 1330 34| 1a7E| 76005 177532
BELO1] 13887 108 145D 393 1043 1128 160 1001 315 P | I a.bal 1342 ¥edFAl 117818
meiai| isao7s| 07| 1423|391 0wl wips  dval  S86]  338|  3d : __3paj g4m 7aael| 117808
B:55:01| 1aBaED| 107 1547 389) 109G 1186 1486 10.02 287 218 254 1656 THGE5| 11.778)
BSEa1| 1aooa3| 107 1588 300 177 1381 5] I L I . T T2s|  maes| o 11 7aE?
BEGOT|  1390.30 107 168G 351 1248 2543 1750 0.4 aay 2y 1.75| 1328 4 3004) 7044 1r70a7
61| 195053 110 1376|402 B3| ish2| 762 4107 T T T L e
BaToq| 139062 109 1480 346 1074| 1368 a4 1078 371 Fe7| | vaas) AaT 1157 77087 118113
Aa7a1| 180085 1ch| 1514 384 i0a2| 1235 36| 10.83 357 348|108 9337 400  26E7) 7700 q1miog
8:56:01|_1380.69 110 1310 308 Ba7 78 158 10,7 4,09 aa5| 18| fams 58| HBa 77008 1ia2mm
B:6E:A1[ 1380.82 111 1280 403 B77 BT o] 1011 431| 46| 1198 1485 @16 oA\ j7008) 118383
B:50.0T| 130083 108 1310 363 B2r| 1012 146 587 a1 asal nez| 143 T s A B
B:50031| 1490.97| 108 1301 3 1008|1117 715 0 344 32]  ves 13,76 asal  a7a]  7rioal 11.esem
g00:01|  1391.00 67 1437 291 1048 1113 26 10.03 2,60 237]  aaE]_ 132 306 1107 FTiAt| v1Bats
EE0:E1| 139y o7 1426 50 1035 1101 @] fo.03] 264 244 1188 134 3906|1289 71125 118608
G01:01) 128126 107 1385 001 Bg0 1064] 34| 1002 336 06| 1167 1343  3sa|  1bed|  Triazl ienet
00131 | 138134 107 1381 301 o7 1026 105 10 308  Ze6| 1168 1358 384 0.3 7713n| 118864
0201 130141 o3l 1357 394 G50 1008 105 10 318 2mol  1eal a7 347 mas| 774 118947




DOE high power mortor test Amaco Catoosa Test Site

[ = i
Weil Mo, 23 Dale: 227106 I b
Slarting Deplh = 1368240 2it Type = |Walker McDeanald MF'EBH | ETT T
Ending Deplh = 1450,02 BiiSiza=| 478 = N | —
Tolal Depth Drilied | B1.62 Bil Mozzlos = B, 0,12, 12 B - ———— —
Haurs On Bit = 573 ~|Mud Type = Waler Based ZEE =: =
Pwerage ROP= | 11.80 ~ [Mud Weight {ibsigal) g.00 o —
Dritisiring {H) = 1418.50 Pipa = | 101082 Collar (fi}=| 40060 > = s e
BiT OO
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | OELT | LOAD | PEAK | DELTA | WOR | PEAK | DELTA Hours
HH:MMES FEET GPM PEI RPM 1t-lbs fi-lhs ft-lbs KIS Gs G's KIPS | KIPS KPS Ol
00231] 1301.47 107 1363 asi] 555 1004 03 B.58 3.37] 308 11.9) 1368 388 11.603
50201 129152 08|  7aap]  391] 827 1000 122] o088 384 3.74 ] 4,28 118113
goa:a| 139155 108 1268 395 B84 551 17 9@ 3a7 43| 12| razal 4 11.9196
Gii4:01] 130157 100 12841 a8s) HES Gar 101 0,04 4,04 .40 11.04 3 115579
D3] 130158 el 1200f @ 30d B5h a02 77l B8 406 AGI[ 1164 T
G:05:01)  1301.50 100 1277 308 BED 910 23 993 408 4 11.84] 4| 110445
50531 13916 198 1294|305 B8 555] 17 4,04 414 456 11,95 118831
goEo1] 130162 toal 1328 dgg|  o1s 1004 | 150 992f 374l 4006|1195 IR
8.06:31| 120165  t08]  fdea,  3v2] 1018 1iss] 238 5] 388l 34| 1162 1967
GuoTi01] 189149 L) 15486, asa) 1R 1231 186) 10,06 21 245 18z 1874
- ' BN I 302 LE T RS 0] DRSS L 1184 a.22 2851, .80 110438
e LY ) 428 294 vey &l W 3 Sl LR 110921
109 1362 4zg) 931 @ 662 113 885 38 34941 1182 120004
118 18 432 (%05[ Oad)  Fa 984 4,14 4441 1184 12,0087
= 108 3| azp| 9 v | 1< 5.84 407 1185 15017
108 At azs 1004 1141 238 .08/ 468 azel 183 12,0258
1392.44 i08]  1som| 435 1087 1186 G 283 218] 1185 “J2pd48
1392.69 107 1598 _az2 1165 1368 3087 m__]_:l.; 326 adas| 1174 e
ol 135268 08 1528 425 1494 1243 247]  w007) 333 3.23 11.8 o 'tdan
) 1414 427 07| vear a3l 101} 388 4.3 1186 Py
1393.05 (] 1332 a30| o1 847 9 9psl 373 3B 1182 I3 0B8G
1383,08 108 143 7T dar| o 558 g1 moq 488 Y] R 120749
139213 109 1067| 430|950 1000 o1 0aa 200 .50 11.01 120832
1393.2 108 1386 431 ] 1020 93 986 2.7 ars e 33 0915
= 3gazal 108 1415 437 86| 1060) 17| gar| 3492 402 11es 12 poon
N 1393,39 104 1420 azh Boy| 1081 158 1] 38 372 1mg| 191084
= 1393.47 07 1417 26| o7l 1077 154 100 265 3.51 11.86| 12 1164
e 13036 107 1454 ‘425 1030|1105 128) 1004 320 328 ne2| 12925
136377 107 1511 425 1080 1372 413 008 3.7 3.01 1178 2133
138402 108) 2088 418l 1600l 8738} 9050) 1043) 33  @sel 1142 12.137
1304.24 108 1521|430 1072 1738 048, 10,07 3N 368 1| 12,1453
[ 1384.38 108 W[ 4a 0ag 1084 180) 1.0 3.74 3p8|  1ims[
394,38 L] 1286 434 BAZ CEE] 1] @93l dod] s 1iea|
139441 110 1205 434 873 310 B pe2 4@ 507 1183 423700
1384.43 109 1282 432 Ba5 835 57/ 5,83 4.08 ] IR R
1384.45 108 1313 433 813 558} B5 0,83 4171 450 1182 12.18ED
1304.45 108 1317 433 913 847 i1 6,04 £.18] 4.50 1102 4 E5 12 1055




DOE high power mortor test Amaco Catoosa Test Site

i | | I] e =N i | 1
Wall No. 23 Dalo: 22798 T I 1T e
Stating Depth= | 138240 ' Bil Type = |Walker McDoanald MPGGH == o [ aal) pec ey e e
Ending Deplh = 14E0,02 Bil Size = 4,75 = — e e =
Tolal Depth Drilled 87.62 " |Bil Nozzles = 0,0, 12,12, S T
Hours ©n Bit = .73 . Mud Type = Waler fased cis| Peppeny oy
Average ROP = 1180 Mud Weight (ibslgal) 8.0 B N D ) [ i Y
Drilsiing (Rj= | 1410080 [Fipe ity =] 1010 Ezr _ 15 Sollar {ij=| 40860 ESY Lo s s
BIT HOOK |
TIME _DEPTH | FLOW | PRES | SPEED TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel | Hours
HH M-S FEET GPM PEI RPM fi-bs fi-lbs filbs KIPS G's G's Ps | WP '
o008 19945 108 1333 230 535 B R [ a02 aat
a'21:03| 1304.55 D8] 1438 428 1038 1128 182 5,98 3.63 a0
6:21:33] 1394.88 07| 1472 420 068 1141| __ 134| iopa]  3A7| 344
| 0:22.03| 1384 81 07| 147 425  j068|  1133|  13a| 1004 3z i
D27da| 135423 07 1380 426 gon|  11i7|  z2a 10 374 361
0.23:03| 1304.96 108 1231 ] [ T B5 5,96 5,60 4,01
07333 139502 108 1322 428 520 @sal  m 5.96 350 534
== 0:24.03| 199507| 07| 1355 426 §55| 1048 L oL d 12241
n:24:33| 1a9518| 107 1450 425 1046 1108 134 10.03 34 27 12,2702
D2503] 129533 107 470 424 1064|1170 174’ 10407 359 318 12 2785
02533 13p55,  107| 1479 425 1051 170 2517 10.07| Zal a1 12 3671
M 9:26:03] 120558 10ep 1357 430{ 531 §83|  &d|  @me| 337 349 1 15 5054
0;26:33|  1595.63 108] 1348|420 gg7| _ og3|  fay A&7 K N T
i 0:27:03| 130567 109)  13d0| 432 (2] | o6l 33| 3ae[ T
g:27:33| 139674 o8] 1367 429 D] I gor| 333 321 12,3204
B2R0a| 109585 080 1434 430 g 1214 ame|  fooal  3m 3.04 12.3207
. 2@33] 13ec0ap 107 JEA2L 428 1oa7 fzsa 259 10,11 a2 3 1¥ 937
= G:20:03] 130627 108) 1521 420 1064|1267 0 O | SR o 124403
T o@ga3| 120037 10| 1407 430 948|038 22| Hoon| maa| e P
5,30:03|_ 139644 108 1383 431 sgn|  oe7| &8 5,80 d.ad 337 -
~ mana3| 139854 0B 1434 420 56 1077 74| 1002 3.21 ERENN 12 3762
Datma 199672 108  1608) 42 1060]  112s| 180 10,08 a3l 3 12 3788
0:31:33] 1390684 08| 1430 428|  o6e|  1044] 138 1001 338 350 12,3871
53203 139688 106 1451 428 1004 10B1| 15| 1003 347|388 {9 m54
__Goasal 1374 108} 1455 427) 934 1673 146 1003 41] 346 12,4037
- “amba] 138727 108 1462 475 1001 T L A 7 v (7 NSO 1§ WO T -1 | S 18419
= 65333 10747 108] 1527 426 1054 1133]  154]  10.08 .28 328 AT 12es|  Zsel  2eaa|  7rvs:| 1zana
5i34:03| 139772 w08 1527 425 086] 1141 150) 10,08 3.98] 338 78| 1263 284l ool 77774| 124288
f9a38| 139797 08l 1763 451 7303 ai08|  2454] 0.2 .55 462 1B 18a7|  asa| Baap  jran| 1aadns
B34:48| 1398,22 10| 14B2 452 03| 2ezal  18e1] 1300 3 407| 88| 1163|634 as@s| 77826 12441
56:35:18| 1398.24 09| 1366 431 851 855  108] 1257 a78] 416 024 1144 402 43| 77839 24493
E:35i48| 133847 108 1408 429 536 Wwod| 14E[ 1241 3.68 377 sz w0bg 417 1az7a| 7B 55| 124578
9:35:18] 139659 109 1371 430 883 071 150 12,56 408 438 93 11,25 448 1ams|  Tr063
Bian48] 139668 ica 1355 429 877 e a3l 1254 .88 431 527 1156 484 1083 77
o318 130875 10| 1318 432 Bi 602 117|  1263) 303 450 027 118 456 §1a| 7780
Ga7:48| 139882 108 1302 428 B34 L 1 12.53] 402 461 A28 1168 x| 7a3 R,
0:38:18| 139888 108] 1307 430 B42 894 57| 1253] 3.4 448 928 11.75 5.5 688 77804 124994




'DOE high power mortor test Amaco Catoosa Test Site

= _[_ s 1 ' .
Wall Mo, 23 | Date; HETIRG o i T - | S
Starfing Deplh = 138240 o Bit Type = Walker WMcDaanald MPSEH = BTG o
Ending Deplh = 450,02 “lBinGize=|  A7a| L ] = o |
Total Depth Drilled | 67.62 Bit Mozzlas = B,0,2.12 = e Ry ] Sl
Hours O Bit = 573 MudType= [Water Based 1y Pt ' T e R | |
fwerage ROP = 11,80 | Mud Weight flbsigal | 9.00| S| - . i )
Drillstring f\"L wtgsol [ [Pipedl= [ 101082 Callar {)=| 408,60 | |
BIT HOCK
TiME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAX | DELT | LOAD | PEAX | DELTA | WO0B | PEAK | DELTA | ROP Feel Hours
FHAEES FEET | GPM | Pl RPM | flibs il Ti-lbs KIPS G's G's KiPs | wPs | Ps | FIHR | OnBiC | onBl
B:3E48] 1386.95 110 1323 43| 54 T W] 1zs4 383 465 9,20 11,62 5,22 B35 778] 1z.3077
B:38:16) 1396.01 110 1330 432 860 915 ] 418 456 826 1173 51 as52  779a| 12518
fa048] 1390.08 108 1337 431 so0 ga7 138 1247 437 4,63 563 12.66) 6.8 G.06)  77803| 126243
D:40:18| 1390.18 1o 1400 438 522 075 o7] 1086 407 A0S 1086 1281]  414|  1198] 77024| 125328
g:40:48] 130028 108 1416 428 450 w1z 10 10,88 3.54 a8l 1093 12,85 38| 1268)  770.33| 125400
G:41:18] 1390.43 108 1434 427 076 1046 138 10.88 3,44 34 o2 12.62 385|712 77947| 125488
B:41:48| 139953 08| 1375 428 520 875 g7] 1045 a7 418] 1085  12B5| 407 1283 77958, 125878
DAT18| 130062 108 1258 477 | 924 071 az 10,85 .08 47 10,485 1287 426 106G| T77O.67| 125001
g4 1386,71 107 1358 425 17| 953 o3 10,87 ] 412 461 10,94 12,07 433 1078| 770.78] 125744
o431 138879 108 1301 &a0 09 847 B 1086 412 e I B 431|  @ap|  7yaBs| qzGAze
. DaaqB| 142088 108 1367 Az oia a6 A8 10.87 286] 420] 1044|1248 431 a1 7reed; 2sm
.44:18]  1390.07| 100 1374 431 a0 SB3 105 10,87 34| 4Bs| 1084 12,88 421| w037 8003 126984
Gaaad 1400.07 100 1370 432 027 967 77 10.67| 385 4.4 10,23 1205 436 1244 ‘.fm 120 12E0TT
GaG18| 1400.18 108 ECT R 936| b3 BG| 067 38| 421 1083 1270 a10| 20 7e0zel 125616
= 5:45:40(  1400.31 108 1474 428 574l 1086 154 104 385 4,32 00, 12683) 434 1618) 78036, 12,6243
- TAGG| 140054 107 1535 az4| 1083 1205 158 11 307 444) 108, L {253 38| Proa|  7e0.59] 126320
04633 140070 108 = 181 13es| 338 1496|383 3pa| 063l 1268 %260 5798 780.63] 126372
T mAGSA) 140104 a7 1578 437 1114 1247l 21| 1105 &7 422 oysl iZE2 aps| ase2;  TRi08| 120441
) §i47:15|  1401.20 107 ALEE] 423 1847 1340 07 11,18 agi| 47|  10&2 1254407, 525 76136 126480
o734 | 140154 07 1627 425 53| 1283 74| 1111 i@a| 436  foes| 1254|485 aded  7H168) 126548
TA753| 1401,79 107 16824 428 1153 1238 158 11.12 L 10,88 12.47 371|466 tiar| 120682
GaBi00| 140204 06 1843 434 1162 1294 84| 1118 HE6 384| 1066|1247 345 57| vAzDsl 126635
gA6:zal 140220 107 1650 426 1183) 1380 35z 1113 381|386 1067|1254 385  aBas4)  7A2A4| 12660
0:0:64| 1402564 108 1637 430 1076 1194| 189 1101 s 4 10,78 1686] 497  3h.83] 78258 128761
i D0:24| 140274 103 1ald 431 1028 a7, 117 1o a3 48] i0B5] 1289 381 2402| 78270| 128844
[T o.40.54| 140282 108 1475| _ 431|  1ozs| __1oo7| 136]  1083 359 363 1085 1271] 38| Ziogl  7a2an| 126578
= oh0e0|  140307| 107 1567 420 1116|1267 243| 1108 35|  3e1|  io74| 424zl 373|  3534) 78323 126009
SEG40| 140342 107 1603 424 1149 298] 134[ 1109 Zf2| 348 00| 125 384  4488| 78352 127050
5050 140358 108 1621 437 1160] 1243 88| i1a2 383 328| 10.68] 1252 383l 4507 TERTR izl
B5117|  1403.93 107 1658 428 1188 1344 287 1134 354 338|105 1284 408  H2&7| 78401 127157
F51:30)  1404.18 108 1556 478 1104 1222 106 1104 353 306  jo7s| 1254 381 T T
g52:04] 1404.43 107, 1555 a4 1118 1180 146 1103 3,48 a2 a7 12,57 3.1 3603 784.48| 1272RR
5231 1404.68] 107 1520 427 1082 1145 130 1089 344 3.21) 10.8 12,54 a6d| Bi02 yOa73| 127363
5:5252| 1404.93 w07 1611 426 1169 1364 324 111 3.48 316 1088 12,54 378  4i68] 784.08] 127423
o:53:14) 140518 107 1500 4241 1118 1100 138 11.05 332 3.01 10,74 1238 328 4105 705.43| 127480
B:55:40] 140543 108 1544 428 1102 1168 12 11.02 aza/ 27 10,77 12,64 352 3575 70548| 127555
g:5401]  1405.60 108 1607 478 1156 1251 170 11.11 317 261 .68 1239 311 43z 76575 127615




DOE high power mortor test Amaco Catoosa’ Test Site

S - " e . .
|
Wl 146, 23 Date: 227108 i S ) P ] R
Starting Depin= | 1302.40 ~ [Bil Typn = |Viaiker McDoanald MPaSH THeri : e e
Ending Deplh = 1450.02 BitSize= | 4.15] [ . TR o
Tatal Cepih Drited B7.62 Bit Hozzies = o,8,12, 12 S e =
Hours On Bil = 573 _ Mud Type = \Water Based - - [N
Average ROP = 14.80 ~[Mud Wesght bsfga)) | .00 | =10 .
Dritlsiring (1) = T410.50 — |Pipe(m=] 1oi082 B [T (7 T S T____I 3 :
BIT HOCK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Foal | Hours
HEL WSS FEET | Gel | P&l RPM fbs fiellrs fi-lbs KPS G's G KIPS | WIPS | KIPS | FUUHR | Ondlit | OnBi
G:5417| 140503 108 1627 428 174 1259 162 114 3.21 Z7d] 1065 1238 33|  50.06] 7E50d) 127658
55438 140018 i 1606 47| 1158 1243 154 1t 3.19 265 1068 1233 328|  Az73;  7bega; 1277l
G:54.54| 1406.43) 07| 1630 425 1167 1271 182 1114 3.02 252 10.64 12.23 316 §4.96) 78640 127761
§5510] 1406.68 07 1857 426 1201 1332 223 1118 3.14 281|  10.63) 1208  dba|  se67| 7es74| 127607
95533 140683 107 1565 427 1118 1299 283 1104 a.05 247|048 1243 a.76| 4004 7a7| 12787
5553 140718 107 1508|427 1154 1360 az4| 1109 204 23 17 1238 316 4531 TAvde| 127624
= 056:15] 140742 108 16BG] 426 1130 1235 166 1106 308 283 w72 12 31| 40.26|  TATAT| 1270a7
55656 140788 108 1568 427 1143 1222 82| 1107 2oy ZA4|  w0.01| 121|285 4318 7e7.74| 128045
D.56:61|  1407.84 108 1678 428 1213 1344 @51  11.48 3,06 z53| 1050 1211  414| _5o.28| 7o7.9a| 128008
O.57.06) 140819 100 1755 421 1288 1433 apa| 1138 3.09 243|052 1167|  321| 6066|  7ea2d| 128128
5716 1408.44 107 1798 428 t914|  14a4|  des|  11a2] 303 257 1048l q178| - 2al 88| Tad48| 128156
— — D67a4| 140000 0@ 1701 428 1260 1834 400 1148 3.08 247 108 1187|278 406 Teaie| 128208
:57:45| 140004 108] 1782 437|130 1490(  3e5| 1128|306/ 254 0a40)  11A7|  262| B32b 7edgo| 128237
GET.A7| 14088  105) 1952  A1B 1446 1725 810y 1135( 302 Z77| 1043]  1imal  d2n| vsaq|  Tee2s| 1zazn
0:56:11]_1409.54 107 1738 Azs 1241 1461) 470 1115 3.25 274 1063 fage 389 as4| eS| 1248311
8:58:41]  1409.67 108 1612 430 1877 1271 361 1093 273 188]  1065) 24| 335 2744| 7R973| 128384
Bi63:11) 1400.78] 10|  i427|  434]  1008) 1138 25| 1086{ 2600 18| 1082 1245 32| 138 78985 128477
WEGA1|  1408.50 103 1408 433 800 1101 243|  10Es Zg3 2| 1083  i2eh| 357  1257|  veegs| 12856
10,00:1] 1410.01] 08| 1400 431 oAt 1088 237 104 269 18E| 1084 3378|347 1448 7oo.06| izeeaa
== 10:00:41] 141013 joa 1397 agzl AN 1084 223 105|281 190 ogal 127 aAy| 1354 7ooa7| 120728
10:01-11| 141023 108 1380 433 DeB| 1060 Zan| 1085  2oal 241  toez|  1aBa|  ds7| 1263 50280 1284
0:01:41| 1410,35 104 1301 a3 oby| 1077 271)  10.84|  2sd| 218|083 1271 354 tedvf  7e0.a7| 12.pA53
10:0211] 141048 109 1462 A3l qoad 1182] 40| 10.68 2,06 26|  i0.88| 124|289 15830 750,53 126370
10:02:33] _1410.74 08| ez 430{ 1230|1015 B28) 193]  aap 302|065  1208) 304|443 7o0.7a 120093
10:02:48] 1470.68 108 1840 28] 1143|1300 446 1o7]  aa1| 33 10.7] 125|359 57.68) 791020 120076
10:14:07, 141118 108 i | L 96 24| 2125 194 n27] 188 22 237 o68a| 7o1ai| 1282
104ay| 14113 107 (] - L B o6 2z is6e| —  1.Es| 03z vet|  0ae|  B74| 2145 78133 120283
T 300EDT] 141159 107 1535 a8p &5 56 24 12820 188 041 1026 1083] o77|  3808|  79164] 120340
01| a7 107 1428]  asn 4 &6 24 1246) 108 0.35 041 181 foa| 2182  79182] 128432
1076:0T| 141185 106 1444|387 T o0 20 1246 1.88 0.37] 1041|1065 0s3| 2i72| 792 128515
1016:31| 14121 107] 1418 369 85! 56 24 1248 1.96 0.33] 1042 07| 085 1789 79215 128508
10A701]_ 1412.27 07| 1428 380 B a8 24] 1248 1.45 0,39 104 1085/ 05| 19.37| 79231 129662
10ATE| 141257 108 1313) 394 85 T 24| 1243 1,86 035 1044| 1072|082 28| 78242l 1z876s
10:B:01| 141241 1 1136 aga| 65 g 24| 1247 1.88 o -] s ) S 1  79246| 129648
10EA1 | 141243 108 1065 398 a5 100 28| 1237] 108 0.33 108 072  TazaB| 128831
10:015:31)  1412.48 109] 004 ang 85 50 24 12.38 1.09 [T 1048 “fo75] D7 anE)| 130




DOE high power mortor test Amaco Catoosa Test Site
b2 Sithe Bl B N

- r B HS S A e
Well No. 23 Dale: 2127/96 | 5 I !
Siaring Dopth = 138240 it Typo = |Walker McDoanald MPGEH B | i iR B
Ending Depih = 1450.02 Bit Size = 478 =
Total Depin Drilled 6762 Bil Morzles = 6.8, 12,12 I R
Hours On Bil = 5.73 Mud Type = Waler Based = ===
Average ROP = 11.60 Mud Weight {mm’gan 9,00 w]= =
Drillstring {1t = 141060 Fipa (= | 101082 ICQIIGI =] 408.80) g == = a =
ET HODI
TIME pErTH | FLow | PRes | sPEED |TOROQUE| PEAM | DELT | LOAD | PEAK | DELTA | WOH | PEAK | DELTA | ROP Fosl | Hous
HHMM:SS FEET | GPM =] RPA s fi-ihs ths | PS5 G's [ KIFS | KIPS | KIPS | FI/HR | Ondit | OnBit
102001 141247 110 556 359 B4 o6 24] 1231 202 DAa] 1048 11,35 17 163] 70261| 130183
102031 141248 100 ooy 357 [ 56 70  12as 1.54| D26 1048 1072 0.6 148 79253) 13.0200
102101 14125 110 GED 359 T 56 | 1238 1.87 034) 1048  qa72 0.53| 18 79255 13.0349
i031al| 141252 108 1023 395 &d T 20 1.4 108 035 1188|1269 247|  mzdl Fo2ss| 130432
Toazal| 141264 108 1068 354 Ei| a6 a4 nap 194 o031 1z242] 1302 0,80 24| 70258/ 130615
1022E1| 141250 109 1054 385 B5{ 56 20| 1048 187 paz|  f2a41| 1308 D83l 233 7028 130508
10:2301] 141257 108] 1051 385 86 104 | 1046 1.96( 032 1241 1268 06| 202) 7a2e62| 130481
= 102331 141250 108 1054 254 B o8 24 10.47 185 043 124 1273] a2 220)  79265| 1307064
ioiza:01] 141261] 108 1081 aga B6 g6 24| 1047 187 D33 124|  q266) 083 267 79266| 130847
1024l 141283 08| 1057 05 (17 20| 104 195 031 241|_ 127| 06| 24| 79288 13063
— \02501] 141265 _ 1ce| jos8| 38| 63 90 28| 1048 187 035 1241 1268 .53 208  7eR7| 131016
T i0i283t| 141266 7 R S - - . 90 24| 1045 ySel 033 T 242l 1285 113 181 79271 131098
T 10:26:01| 141268 108 1063 I 82 5B 28 1045 196  035| 1242|1268 061 201 78273 131183
10:36:31| 14127 108 1068 o3| @2 o 24| 1048 198) 048] 1242 1268 086 176 79275 133286
102701] 141271 oAl 1077 FEE 1 mal PRl 1044 1.08 036 izdal  1zyi| 067 193l 70277 taiaab
— \D2ral| 1dieyal _108|  10ai 05| [ g2 T 2 D39| 1242( 1273 .65 25| 7a270| 130430
—yg2m01| iwiz7s| 108 1072 aay [ H 24| 1045 1.89 Ds|  vpapl 1270 Denl 25w 2B 13,1515
028,31 1aiz77|  108|  1082[ 395 B0 go B4 1044 106 032 1242 2 1271 06| 242) 792821 131508
JoEa01] 141870 108 63| sus| B0l 93] 24| 1044 1e7| 034 azZdal qEes|  6e2] 196 oze4| 131857
10:30:01| 141285 108 143t 473 1851 2519 1150 10,57 221 08| 1zze| 1278 voa| zazsl  tezaz| 1aaddy
10:3031] 141282 100 1363 435 1007 2644 1410 10.53 23 0,86 1233 1243 193] 7.5 79301 130843
10:31:01) 141288 109 1307 435 1851) 2851 1648] 10.5 2.28 0.0 126 qa0s] 1@ f T X | AR
= ata| 1413 108 1928 434 200d]  Zagt 1734] 053 2.23 282 1233 138/ 23| Maaj  7oans| 132009
10E201| 14134 10B| 1558 433]  2140|  3g70| 1677  10.65 388 a3ay| 1221|  f34s]  239| 2411 79dz8| 13ziE2
Toa2aal 141366 1A 1508] 430] =13z 2997|1073 10.69 22 076 1247|1289 1.01|  4pay| 7936 132245
16,8245 14138 107 1621 [l R 2438 2374 10,7 211 .65 1236] 1348|  256| 4154 793pa| 132305
10:3315|_ 141402 R 1533 43z 2027 3238 2062| 10,68 215 ] R T i TE| Eeaal  7g9a0| 132389
103345 1at42| 108 1470 434 1050 2587 12tz 1057 31| 251 1238 134 Zaa| pEa| T7h424| 1azire
1094:15]  T414.34 108] 1450 432 2000 2616 1353 100 Zpd| 237 23] 1331 2111805 794.44| 132565
= 10:34:38)  1414.59 108 1487 430] 2008}  2657)  1426] 1085 2.2 074|122 1288 08| amm2|  70483| 132601
10:35:00] 14175 108 1457 433]  1902] @442 i27a|  10.58 286 223 1229 154 223 1907 79a@1| 132704
= 10:35:30]  1414.95 108 1458 41| 1939 ZEeT 1381 10.6 2.82 199 1235 1297 151 2@l  Jospe| 1BETRY
10:36:08 141511 1071 1418 42a] iB15]  2aes 1280 10.55 218 0.73 123  13.26 188 20.1a| 7Os71| 13287
10:36:34|  1415.38 o7 1483 420 1830 23671 1248|1082 213 0&v] 1388 12,85 \.56  angal 7oS41| 13.2000
Aka7iod| 141562 0D 1615 428 1837 2ary 1264 1004 FRE oraj 123 12.59 006 31.2368) 70567 13.3010
10:37:20| 141587 105 1682 473 1083 2087 74z 107 23 Tl izer| 1924 298] 5339 79593 133067
10:37:32] 141612 07|  18g8 428 1818]  oogs| 183y 10.EA 212 pail 1186 137 211 7198| 7o6iA] 3afop




Well No. 23 Dale: 227/96 == paiegre z ===
Starfing Depih = 138240] Bit Type = [Walker McDoanald MPGSH | el e =l —
Ending Depth = 1450,02 Bit Slze = 4.76 i i i B
Tatal Dealh Orilled B7.02 | Bil Nozzles = _|9,8,12, 12 T e =y
Hours On Bil = 5.7 Mud Type = [ WWaler Based | - W N
Average ROP = 11.80 tud Weight [Ibs.fqalj T 1 ol | S
Drillstring (1) = 1418.60 Pipe (my=[ 101083 | Collar = 40860, | | ey [ =
] | ] R SR L. R
BIT HOOHK 5
TIME DEPTH | FLOW | PRES | SPEED [TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WDB | PEAK | DELTA | ROP
HH:MMSS FEET | GPM PS5l RPM fibs fidbs | fi-lbs KIPS Gs | @ FTiHR
103750 1416.37 107 1558 428 1760 2361] 126  1o4R ] 3310
10:38:17] 141862 107 1618 430 1740 2255 1037 10.74 2.27 ~ a0.43
10,38:36] 141687 io7| 1810 431 1eon| 2037 77| 1042 214 __4B.15
10:35.05] 141704 108 1453 435 80| 1768 [ 10,53 284 a7
10:35:28] 141718 107 1450 431 1518 1786 B20 1051 2.75 1443
s J0:4C0B|  1417.28 108 1443 436 1517 1814 725 10,49 244 14.47| 797.35| 133500
0:40:06|  1417.42] 108 1447 433 1537|1671 a18 10.5 208[ T vz 7eTan| 133812
10.a106| 417,55 108 1510/ 432 1804|  eopn|  9pd] 055 2| 1544]  797.63] 133665
atizd| 141787 108 1758, 424 1011 aeas 1350 16,75 272 £171|  vorEd| 130746
T 10an3y| 1418.06 07 1067 420 1964|  G045] 1905 11.02) 238 TES0| ToLAR[ 13E74q
ABAZ00| 141831 108 1345 437 1517|2114 1171 1682 27| 3633 7eB36| 133640
1Az A | 141835 116 1198 443 taap| 1708]  BE7| 1666 PR 485 TO8AG| 13,3033
10:43°01|  1418.48 108 1307 434 1625 1948 1005 18,37 2,18 “15.26| 7eass| za0ie
10:43:31| 141850 108] 1331 434 i612| 2057) wve| 1240 2,06 1208 798.71|  13.4099
1044:01|  141873[ 108 1336 433] 1673|2187 1151 128 207| 17.30|  7adA3| 134182
1oA431| 181B67) 107 1360 431 vz 2ee2 21| 13s6) 212 1711 798.92) 134265
10:46:01) 1410.09) 107 1364 430 2328 2621 70915 134551
10:45:31] 1418.28 107] 1411 430 2256  799.35| 13,4434
= 10:45:50| 1419.53] 106 1456 428 3253|  799.88| 13.4500
WaG20| 1419.78) 107 1612 431 44,21 TB9.84| 134568
—10:46:30 1420, 03 100 1582 428 aron|  BoGool 1aage
G656 1420.28) 108 1647 42| 10za A77R|  AMOLEA| 134672
_G47:E1] 142083 108)  la7ey | 433 anmal  Ednsl 139ras
10:47:50)  1420.79| 108 1437 433 3u24|  BOOLE| 134818
10:48:30( 142088 BT 1377 43| 220 HOM.01( 134801
i0:48:50) 142114 107 1359 422 W B0zl 134084
10:40.20| 142126 108 1355 434 1522 BDL3Y
16:49.;50) 1421.30] 108 1380 43d 154 BD148| 1351
i0ED:20| 142156 100 1382 qam 1912|  BO1.59
1050:38] 14218 108 1581 433 an71| sorad| 13, 5255
W0.60:58] 142205 107 1546 432 45|  BozoD| 135342
W0:6119]  14223) 108 1514 433 44,38 60236 135300
10:51:45] 142255 08| 1401 435 TR 12,65 FRE 3a.58] B0261| 13.5471
WGEZOT| 14228 107 1671 531 ims1] 2867 1365 2zl 20 55.26|  BOZER| 135514
i0BZ:16| 182306 107 1601 aze|  rea|  2avvl 1922] 1273} 215 8231  B0305| 135557
{0:524a]  1423.2) 108 1350 430 1698 2247 1256 1253 2 _ 1B03| 603.20( 13564
105316 14234t 100 1365 430 1823 2704 1304 12.5] 213 T 2442 E0346| 135723




DOE high power mortor test Amaco Catoosa Test Site

Eﬂ_ﬂﬂ'ﬂ. 23 Data: 227106 == — S

Starling Deplh = 1a3g2.40] Bit Type = |Walker McDoanald MPEEH )

Ending Deplh = 1450.021 _ Bil Stza = a.7% | = = i

Tolzl Cepth Drilled | 67.62 Bit Nozzles = 0.8,12,12 o It =

Haurg On Bt = 5.73 - Med Typa = Waler Based

Ayarags ROP = 11.80 | Wutd Weight {Ibs/gal) 0.00

Drillstring (ft) = 1418.50 Bipe = | t010.82] Coflargf=|  a0Bg0| | | ﬁ i = 2]

BIT | HOOkK 1
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | won | Peak Feal | Hours
HAMMES FEET GPM | PSI =TT It-lbs M-lbs i-lby KIRS G's G's | KIPS KIPS OnBil | OnAil

0:635| 142556 09 1470 435 1706 2208 1333 125 =208 062 0.3 1077 : B3 64| 13,5806
10.54:16| 1423.70 108, 1429 434 1735 asa| 1950|1254 2w1| 061 t02r) 1072 0. __B03gal 135880
T054:32|  1424.01 w07] 1537 430|  17mz)  omi2 1236 12EA| 247 058|104  1D5R )| B0407| 135835
1054|4248  107|  163|  428|  1sa| @001|  1089]  1268| 221 084" 1043 1148 __8043] 135981
105508 424,51 104 611 433 L 2260 4| 12T a1 05a oo 1077 BO4.58] 13 6032
05533 a7 W8] 1483 433 716 2308 1256|1259 ziz| o 1021 106 CBD4ER| 136104
10:65.54|  1425.02 108 1624 432 762|233 1207 12,65 2.0 0.67 0.6 1085 - B0E1| 138184
10:56,10] 1425,27 107 1526 431 1683 #64|  10a7|  1zea| 298| 04 1047) 10.44] auﬁaﬁ 13.6233
iG663a] tazscel 06| fes| aar|  wyvs|  2iidl _ 7ed|  i2gel 218|078 1003] 1032 iasy
105651 1425.77 108, 162d 431 1732l 2000 721  1274| _207|  063] 1007 1041 “JiAaz2

== 10:57;04| 142602 107 1786 420 1813 2786|  106n| 1282 247 0,78 gon| 1125 Tigaea
1ETAT|  1426.27 107 1654 428) 1714 2016 T 1eiT 23 el o004 1034 13,5303
10:5734| 14g652| 107 1613 A28 1705] 215a 1021] 1272|206 06 1oge| 10.83] R
A06T51|  ezb.rR 107 1663 430 1803 2851 1854 1271 zoa 062 1008  1tas| REGTLE
10:58:07| 142708 107 1507 440 1708 2308 1203 127 2,00 0,65 03| 106s R
10,56:30] 1427.28) 108 9615 32| 1650|2087 4029 12e1| 23] 083 102 1056 nu? a6l 13.0504
10,6861 142753 107 1532 430 1622 2033 B3 28] 248, 074|  f03| 1048 807.62) 13,8654
105014 | 142778 106 1562 432 1862 2084 93| 1268, 211, 067 014 185 80702 13.6700
00:27| 143803| W06 toe7| 428 1838|206l a9 7268 215 ORI 12l | 106d _ Hndpa| 1356751
10:ES:53]  1425.20 108 1489 42| {558 E ) A 4 T ) N P3| N | oE2| el 1063 " BO8.33| 38826
14:00:20,  1426.53 108 1479 433 1588 JREEE] 1256 298 085 10.25]  11.08 T BpAG| 1369
11:00:44] 142870 107 1500 431 1579 1450 620 1247 216 08B [T T _ BOB.E2[ 128969
11:01:14] 142888 06| 1442 433| 1536 1777 535 251 23 cas| 1oz 107 _BOB.OS| 137082
T01ans] 142924 108 1535 A3 1B13)  Mae) B22) 26t 220 1.01 1018 1068, : -"1-3_?‘”&
11:01:50)  1429.40 105 2032 4zz| 104 FYEE Zog4]  1aE 213 064 58| 11.235) 137182
11:0208| 142974 108 1672  428) 17061 2754 1685] 1535  221|  OB6| 743|115 4#s| 736 #0081| 137187
110233 1429.98 Wl el 3R ey ctEeEr 100 AN & 056 687/ " 735 va4| e ei003)  sarey
1103:03] 145096 108 1aaz] asa|  sdd] o029 1142 1583) 219 073 695 1.4 0g6| 2iF2] Bi0F6{ 137353
11:03:33] 143024 0B 1227]  434]  1480) 1827 14| 1872 18] 077 o5 tar 1,03 5,04 830.28) 13743
11:04:03]  1430.33 108 1207 43| 1aB1] 1948 1122) 1668 218 081 708 7.4z 072 103 8109 137519
11:04:33]  14a30.43 106 1205 431 1489 1576 1175 15,68 214 [ R T8 o77| 1zfal 81047 137005
11-0504| 143048 108 1202 431 1505 2008 1203  1568) 218 0.7 700 7 067| 65| @8w0a] 137684
11:0533| 1430.56 106 1231 430| 1641 2102 1252 15,71 apa 0.62 7o 74| 78| 656 T 1086 187771
11,06:08|_ 1430.72 108 133 431 513 2040 22| 187 224 0.82 705 749 ofd| 1857 BinTA| 137es
11:06:33]  1420.81 108 1226 432 1501 poat]_ 1252[  56B) 213 o7 TOB| 749|084l  j0.85] 61087| 137037
1107031 1431.01 107 1357 4281 1500 2089 1256 T 0.75 G 103  Paa mviiz| 13802

= 110719, 1431.26 107]  1433] __ 420] 1628  2053| 1088 1585 200 0.62 g2l 721 07|  &ro2i  811.33] 136063




DOE high power mortor test Amaco Catoosa Test Site

- —
Well No. 23 Date: 2727196 & = — I »
Staring Depth = 130240 Bl Type = Walker MeDeanald MPESH il 7 - s
Ending Depth = 450,02 Bit Size = | 4.75 =1 = i
Tolal Deplh Drilled B7.52 . Bit Nozzlas = 5,8,12. 12 i
Haours On Bil = 574 ] tiud Type = Waler Based i i
Average ROP = 11.80 Mud Welght (bs/gal} | 0.00 = = e
Driltstring (it] = 1410.50| Pipe (f)= | 101082, Collar (i)=| 40860 T T i
BIT HoOR
_ TIME DEPTH | FLow | PRES | SPEED. |TOROQUE| PFEAK | DELT | LOAD | PEAK | DELTA | WOB | PFEAK | OELTA | ROP Feal | Hours
HH:MM:55 FEET GPM Psl AP fi-lhs it-Ibs t-Ibss KiPS G's Gs KIFS | HIPS KIPS | FTIHR | OnBil CnBit
11i07:43| 143152 08 1334 a3z 1503 2073 1156 1588 z11 0.67 008 7.3 1.05]  3r.a4| B1157 138132
11:06:13) 143172 108 1331 433 1524 08 TUEe| 13En
11.08:43] 143182 00 1231 437 1384 ;
110818 14aang wa] 121 435 1368
110043 143184 100 1212 430 1364
= 1HA0Ta| 1482.04] 108 1220 438 1422 130547
13043 14322 18] 1320 433 1532 o)
1571:12| 143245 09 1341 430 1630 138711
11:11:42| 143258 Fa|__ 1150 ;a3 i7ie 13 8744
11:1212| 140272 08| 1311 437] 1485 13877
11242 1edzgl| el 80 497 416 13,096
11:13:12]_ 1433.01 110 1260 440, 1378 13,0043
11:13:42| 143316 100 1279 437] 1438 130126
C1407| 14334 W7l 1404|  430( 1602 el
11:14:37| 143351 [ I | 1432 13 0201
T 3507 j433.58 107 1176 qu2 1305 : 110964
 1:1537| 143363 o8| 11eBl 435 1384 71 a7 aE
= 11:16:07 | 1433.68| 108 1184|437l 1304 ; 7 705 14 I 13,9533
11:106:37| 143377 108 1205 433 1407 1652  &0B[ 1572 22 oAt 704l 738l @z Al A1ael] 120816
1ha7:0y|  1433.85 07| 161 43z 146a 1761 fz2d| 1576 235 £.83 G049 T2 081 1068 @vig] 124800
i 111737 140380 100 1275 435 1468 1741 ams[ 1578 22 083 898 7.3 098 1550 81405 135782
11:18:07] 143405 o8| 1188 437 13ma| 1564 Zg3l 150 218 073l 768 a4 088 79| B14d| 13'okes
TEET] 1434 108 117§ 435 1369 1628 563|568 2,16 oz o7 77| 072 644 81416 130048
11:18,07]_1434.16 08| 1174 430 1372 1672] 44| 1568, 215 07| tos i3] oag 721l 81447 140031
1948:37| 143482 108 78] 408 1375 1672 60| 1568 218 o7s 147 r.ar D62 677 B1427| 140114
1%:20:07| 143487 108 1178 436 1380 1602]  pag 15.09 21 068, 7.0B| | 7a5| 062|665 81433 {40187
= 11:20:37 | 1434.32 10a; 1214 437 (TR MY i 786 1871 2B o7 To4 735 DB2| GA4| B1438| 1408
112107 t4d4.41 108  1zas| 407 1436 1634} T 21| 065 vl 7A2 145]  087| Bi45| 14,0068
— 112137 14345 18] 1248 436]  1428|  18sp| 1005 1378 za1 076  Boe| D22 342 077| 81488 140440
— 12z07| 143451 168 1382 430 f673| <o96| @082 1292 214 0,69 oB3l 1058 156 133 W44 140633
= TART] 14a4.78 108 1736|424 1a7a| 3080 2131 13.28 zA 075 aa47| 1088  23s| 0231 atdad| 140858
11:22:38| 143501 108 M3 43 1658 2357 1442 13.02 212 0,62 073l 1nze 1.24 4204 Bi6.1| 140018
11.23:08| 143613 108 1364 434 1617 2166 1266] 1292 214 0,60 0.63 10,29 1.44 1a12| B1SAB| 14,0702
11:23.05| 1435.98 07| 14g7| 431 1623 2304 1418 13 206 054 978  10.22|  1.03|  33s4| Bi542| 140770
17:24.05| 143548 108 1324) 435 1516 2pBa] 1232  12EE 21f 062 q88] 027 151 1282 b1554| 140859
~T T i%:.24:35| 143500 108 1346 435 1527 2073|123z  12mm 209 og3l  98s| 0.3z 081 2097|  8ia7| 140942
— 11-25/06]  1435.76 joe| _ q3er 434|  147p| 2020 T YT 308l 060 947 w0z 0.61]  1248]  BiSE2| 141025




DOE high power mortor test Amaco Catoosa Test Site

) _ | | | O E— .
Well No, 23 Dala: 227196 ' ' N - i\ I
Starting Deplh = 138240 ) Bit Typa = '.'ufalkga_f_lj-g[gnaanald WFGAH = e 7
Ending Depih = 1450.02 Bil Size = K] i) il (SO
Tolal Depth Drillad £7.62 | Bil Nozzles = - = S Sy (i
Hourg On Bl = 573 itdud Type = = =3
Average ROP = 11.80 [Mcd Weight {lbs/al) | AT T T R
Drillsting (ly= | 141940 [Fipaqm = | 101082 l Collod =] 40888 | > 5
i e
BT HODH
TIME DEFTH | FLOW | PRES | SPEED |TOROUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feel Haues
AHANGS FEET | GPM | _PS| RPM Tlbs fdbs | fdbs | HIPS G's [ KIPS | WIPS | KIPS | FTIHR | OnBil | OnBit
11:25:35)  1435.83 0% 1231 437 1336 1826| L1 =) 225 0.8 9,54 10,25 0,72 6,01 BISG4) 141111
11:3635) 143547 409 1233 464 1442 1887, &N 1278 22 0.8z 998 032 079 467 B1534| wéazT?
T2T05| 143523 08l 134 452|  14B5|  20m3]  1130[ 1283 328 88| o993 1062 ZOB| 7.5 B1598)
11:27.35| 1406156 107 1408 442 1812 223 1276 v208| 37 285 B 178 306 26085 A16.28| 140443
T2E0z| 14364 07] 1430 437|175z 2484 1507 1202 213 075 072l 1118 103 3346 B1644| 141518
11:28:10]  1436.65) 07 1578 438 1850|2480 1365 1218 223 0.a3 10564 11,13 1.05 524|  BiO7] 14.1567
11:20:48] 1436830 108 1340 4qf| 1530 2204) 1337 116 6] 2raz{  a1n0n| 14965
1128180 143604 108 1354 41 1521 2016]  1138|  11.66 8698 141733
11;20:48] 143709 10E 1375 438 1450 172l 1678 11,89 BeTEIT
11:30:18]  1437.34 107 1560 =T #6R8]  1TB| 1202 14,1809
Tianee| f43mss| 110 1436 46| zaral 1183 A17.83] 141082
i Tiiati8| 1437p1] 100 1204 444 1248 114 B17.66| 14.2085
11140 AT 108 441 1861 1180 it R
T 7 "yramap| wdaves| 10| ] 44| 1752|2438  1480) 1193 B1b.0a| 14,2231
112248 143615 T 441 17as| 2582 1584|1193 B10.23| 14,2314
113319 1438.27 108 1358 442| 1730 2523 1576|1188 B18.36| 14,2307
11349 1430.48 [ R CE 44D 1ysm| 2575|1864 1182 BI854[ 14248
11:3418] 143883 106 14T 441 1EED]  2503)  17sd B8 14.2564
T 1ias4n] 143876 108 1380 444| 1525 22ra) 1438 Hie81| 1a2847
1138:18] 142886 108 1430/ Ad1 1519 218 1341 010.03]  14.273
1ia6a0|  ted9z 04| 1428 441 TE06]  206S 1223} B1998| 14,2616
113818 143039 104 1438 44| 13gz] son| 1138 21038} 14,2060
119648 143885  108[ 1410 adi[ zer| i G40 418 59
iCH 11:a7:18] 14308 108 1300 £42 1108 1874 BET TBAGGE| 14,30
11:37.48| 7saopa|  tog 1302 443 1147 1480 TTh maa7| 14
11:35:18|  1430.68 110] 1318 446; 1141 1485] 728 674
1138:40] 1430720 108 1341 A 1138 45 € B85 B9 78| 143314
11:38:19| 14307a| 109 1332 Add) 1174 R T B19.65| 143387
11:30:43| 143088 108 1385 442] 140 1384 556 Bload|
9:408| 143998 08| 1375 444 1135 1360 539 B20,03
114040 144006 o 1353 442 1127|1336 4B8]  11.78]  3.03|  apal 1084 1305 44] oAl AL
T14110] 144017 108 1411 444 1035 1291 429 as ayol 1082 13,14 4.74 1285  BI0ZA| 143 14.3732
1at40] fad0.28] 108 1416 aq3 a4, 1303 4500 382 Z7a] oe1| 1308 A57|  14B4|  BZ034| 143815
11:4298] 144041 108 1440 444 1274 1644 708 sz 3pa]  t0ea| 1297 438 7397 Ba0at| 143008
1142:43| 144054 e 1418 449 1348 1823 B8 z81 zgd| 1081 124 2a7 155] B20s0| 1a358d
11:43:18] _1440.56 10| 1373) _ 448| 1307|1640 830 291 266 1064 1228 204 48] B2071| 14.4065
11:a340]  1440.71 108 1378] 425 1203] 1453 3 2.8o 266 1085 t2ae 28 582 82081 14414




DDEEi_gh_pgyur_gr mortor test Amaco Catoosa Test Site

el o, 23 Date: 2/27/96 e == VST [ | (I | VUSSR RO [ i [
Slarding Deplh = 1382,40 Bil Type = Wa[h_ r McDoarald MPEaH T == et = s e :
Ending Depth = 1a5002] | IBhSize=| 478 ) [enanal e i b ] U S == SN,
Tolal Depth Drifled | 67.62 Bithozzles=  0.9,12,12 E AL T j
Hours On Bil = 573 Mud Type = Viater Based o s et
fwermgeROP= | 11.80 Mud Weight lbsigal) | 8.00 e ) P | S [ o 1|
Drillsfring ift) = ineso Pipe (= | 108zl Colter fij=| _ #o60) | W T A R
BIT HOC
TIME DEFTH | FLoW | PRes | sPEED [Tomous| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | RCP Feel Hours
HH:MMES FEET | GPM Fal REM b fidbs | flelbs KIFS G's G KPS | KPS KIFS | FTHR | Onit | OnBit
11:44:10]  1440.81 108 1400 428 1232 1510/ 685 1177 2.56] 243 004] 1245 284 1228  82087] 14423
il 11:44:48 1440.82 110 1544 420 1286 1725 1001 1177 302 252[ 1095 124 288 0B RINAE! 14,4314
17:45.18]  1440.87 111 1278 425 1313 1700 1008|1175 206 o6i| 1098 1132 072 615 82005 14.4397
11:45:49]  1440.92 108 1250 424 1315 1700] 983 {175 208  o&r| 1008 | | N 7 ]
114018 144001 168 1268 ags] 1347|1718 woa  iige| o8 0,58 1095 1125 058 18 #21| 144563
11:40:43|  1440.84 108 1272 azd 1343 1708 957 11.76 203 052 10.85] 1149 1,08 341 B21.02] 144640
A IR 100 1274 428 j3@a| 117 gs7 177 2 0,63 10.94] 1127 0.86| @75 Bz1.06] 144732
114748 1441.06 108 1260 424]  14a] 1740 1017 .77 iz D75 toe4]  il73] 113 516|  B21.13] 144415
114m:18|  1441.05 168 1321 424 13fs 1610 1076 11.78 2760 21N ez 1214 256| 0@ B2193|] 144808
11:48:48)  1441.08 108 1404 421 1302 2012 1218 1B 3l 277 1081 1245 304 282 8212 144881
1qag18| wan21] 108! 1340 422] 1682|2280 1483 11,61 2080~ Z4d 1089 1211|  £e6|  1521| 621.75) 145064
114848] 144187 108 EREE] az1] 1684 2977 1516] _ 11.62] 243y 182 1068 1178 216 T.96| 821,321 ja 5147
108019 14412 04 1321 a7 wGs0| 2292 1454] 1182 306  219] 1088 1108 238 a7l e2142 1452
1104%] 144134 160 1280 423 1597 2150 1345 118 23]  0.b4 (] I O - 468 A21.38] 145314
19:5140] 144143 RLE 1348, 4zal 1606 2207 1300) 1181 284 235 1080|1208 282 10.83]  B2154| 148357
T1614D] teats|  107|  1ajz| 30| 1417|  2118] 2005 1184 282 2190 1086 i221|  28a| © G24) E216A 14548
115290 1a41.8] 107 1a1| 393 isz1|  ooms|  ias3l 114 ats|  zs6 iome| 123 ‘zez 1037 82171| 146566
11:62:49|  1441.73) 107 1485 i 1817 ahos| 20| 1184 276| 23 1088 1206 27| 605 82178 14 5bag
= TP PTRT 108 Jang 43| i7d4 2507| deral 1102 215 045 107 18| Bes| 2203| 62201| 145732
1:53:40|  1442.13] 108 1439 aza|  igss|  24BA|  fpay|  1182) @26 208 077 1228  202|  258| B82214] 14,5815
11.54,18| _1442.20 104 1358] 0B 1728 2450 1710 11.89]  2iar  o.o4] oAl 1123 ono| isdz|0 B2z 145696
15440 144234] 108 13062 qoal 17sal 510 w0 1188 268 z3t| 1064 126 Zenl 1024  B2zaB| 145081
11:55:19] 144251 a] 1322 A05|  a7eR|  2ETd tranl 1147 209 241 omz| 283 an 202{  Bazar| 146084
12.00:62| 144272 110 1101 433|  1508) 0237 160D 17.3 zo4| 0G4 68| 8m o5 1831| A2dp| {462
T0iaa] 144aTa 108 1154 431 1862 2126 1454 14.67 Z04|  0BY| o644 1144 335 604 B2ZEE| 14.6203
12:01:52) 144284 108 12385 427| _1aBs| 2223 1656] 1300 306 284 — 1pg| 1238 230 7.48) 'B2288| 140360
20222 144297|  106] 1443 424 1485 2292l A446] 1316 304 269 1086 1228 326 15.13| 14,6440
1z0z52| 1448.06) 100 1347 432 2| ve 576) 131 3.38 3,26 101 12p8| d8 1001 14,6533
12:08:22] 14431 108 1217 430] 1278|1887 814 1304 208] 0B8] 1107 11.44] 074 el 146616
12:05:52] 144314 108 1235 4g0| 1258 1632 EB3|  13.04 204 050)  11.08|  171|  101|  &16| B23,23| 146609
190098 14482 07 1262 476 W27l 1656 BE3| 1205 PR 067 108] 1139 067 G| H2aza| 1a.aiE:
120462 1449.26 107 1278 477 1289 1688 B75|  13.06 208]  062] 1105 1149|077 7200 ‘Bzama| 148865
12:05:22 144334 07| 1217 25| 1276, 1644 047 1305 212 Og7{  10s| - 1188) 081|008l 8334) 4604
1205:52] 144337 108 1278 4z0 1284] 1811 7r4| 1304 pAs| 8| 07 1148 0,84 3y "epaay| fa7031
T2:06:22] 144343 107 1341 424 1228 1636 78| 13.03 3| a07|  1108] 1242 ZBB| 048  BF3E| 14707
120662 144347 108 1368 422 1207 117 468 13.03 3.46 315 1108 12.3 2B 543 82362 1472
120728 144348 7] 1380 425 1204 1421 qo8] 1303 367 82| 1108 124 276|240 B2aE6| 14283




DDE high power mortor test Amaco Catoosa Test Site

b= ] I i Sl S |
Wiell No. 23 Dala. 2/27/96 o ' IR | =
Staring Depth = 330240 Bil Type = [Walker McDoanald MPGBH = = |
Ending Depth = | 1480.02. Bl Size = 4.78] 1 - -
Total Depth Drilled 67.62 BilHozzles=  |8,0,12.12 == =
Haure On BlL= E73| ud Typs = Waler Bosed T PO =Ry B
Average ROP = 1180 Wiud Welght (ib=gal} 2.00 s e
Drllstring (M= | 1419.50 Pipe ()= | 1010.62 Coliar {ff)=| 408,60 ] SRR S
BIT HOO
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | OELTA | ROP Feel | Hours
— HRAMMSS | FEET | GPM P&l RPN ft-lbs it-lbs Mbs | KPS | &8 | G WIFS | WiPS | KiPS | FTUHR | On8it | On8it
12:07:52 _1443.49 108] 1371 a2a] 1210|1453 ESS|  13.01 Ga4] 3218|1108 1242 37 0.15] B23.56] 147360
12.08:22| 144352 108 1356 427] 1208 1522 B4 150 35 3.24 1.1 1226 247 41| 82358| 147448
12:08:52|  1443.56 108 1318 A42r| 12n i615| 783l 13|  3406| ZEHA_ 2| 273] 4.2 az:.ﬁ. 14 7532
12.09:22| 144350 1400 130R 43 1276 1650 H30| jeen| 208  OeBl 1141|1161 083 054 82362 147615
1510:22| 144357 107] 1314 423  1zs0| gl 822] 1200 206 061 1] 1181|086l 162  82969] 147782
= 12:10.52| 144301 107 1311 424 1303 1084 851 1Z80| 204 0,50 [ 1166 084l 408 82360, 14,7865
121122 144364 107] _ 1316] 435 1292|1676 g35|  izps| 207 055  11.41]  11.68| 008 385 82363] 147948
1ZA1:62]  1443.66 107 1318 Lrat 1284 1680 a3n 13| 208 0.59 11000 11.59 0.89; 2,46 833.7] 14.8004
1Zi2.02)  1442.66 08] 1324 a27| 13za]  {7ar 870 1301 244 063 1108 11.59| E_gd'f_ 18| BzaTal 1aainy
1212:62] 144380 108 1331 430 (E LT B63 1301  208] 061 .08 1101 104 145 BraTa] 1482
12:13:22| 1443.71 o8| 13 430 iso) 1eoe 17 T zod 05 n.pal 1181 omal 272 Beata| 148283
——— 21352 1443.72) yon|  1340]  434| 1317 _ 1672 B26) 1302 208 055 11.08] 1161 100 14| 827l 148366
1214:22) 144374 1y 1223 426) 1434 1705 Bar|  1a.0@| 204 me4| 1108 1168 103 07 BT 148440
121453 144373 07 1318 azr| 1938 1690 83| 13 203|086 1108 1163 086 043 62382 148532
1215:22| 144377 107| 1360 az7| 37| 1708 10| 1302| 264 220 17 1zaa 208] 48] 82385 148615
12.16:62| 144380 106 1483 azil 1328 1540 B71|  1a06] 288 zAa] 1neal  1Z2 247 10063 S2d0f| 14,2698
12.16.22| 1443.60 10B] 1353 A8} 1252 1561 581 1303 3 263l 1106|124 zad|  334| 82385 14.8781
1Z16:52 1443.62 WA 1342 429 1272 1672 774] 1301|286 2a1] 107 1218 2ad| a2 mpdon| yaBEgd
12722 144385 107 1342 427 1206 16528 539 a3 251 1.6% 107 1185 11| aEE[ T Azl 1aaos
1717:62| 1443.86 108 1343 aza| g8z 1542 571  1ap3| 25 .63 11.08 1.8 136 1.01|  BZ4.03| 140033
12:18:22|  1443.90 18| 1338 432 1275  168@ goo| 1303 a5l 183 11.06 118 198 408 Bi406| 148118
T amimsz| 14440 10| 384 436 1280 150 G616  13.03| 256 167| 1108 118 1.36 174 824.07) 149109
121822 144407 108 1454 431 1375 143 ore]  13aog ) T | 29 702 824.13| 140283
1210,52| 144408 108] 1206, 432  td48| 2ol V178 1308|213 08B 1102 11,68 118 1510 #2418 149568
12:20,32| 144414 08| 1204  430| 1489 2045  1236| 1305 208 0§l 1108 1168 115 7.38  824.19) 14,9449
12:91:02| 144417 108 1289 430 1448 {E] 1086|1302 Z08| 055 1108  11.85 32| 469  Hpad| a8
1215z 144421 07 Wi 428 1414 1867|005 1272 208|066 1138 1199 147 4| 243 14068
yapzaa|  1444.20 107 7308 428 1378 1741 asa|  1z2a3]  Zi7| 065 11.35] 1185 105( 067 243l fauva
122252 1444.25 108) 1200 4z8| 133 1818 B85 1282 212 067 125 1.8 103|568 B2432| 149867
12.23,22] 14443 107 1207 427 1318 1522 555( 1282 207 065 1128 118 1.08 391 824.34| 14.065
12,2352 144431 108 1368 425 1208|1530  543] 1283 3 255 1124 1233 223| 202 82438 150033
1224:22] 144436 106 1400 425) 1278 1458 488|126  3.04 253 1123|1238 232 570  B24a3] 1507116
To462|  1444.43 108 1302 azz| 1252 1506 518] 1285 304 2.51 1123 1264|275 B35 Big4m| 150100
122522 14448 106 1422 425 1276 1538 5a3| 1288 33 258 1121 1247 27 B35 B24.55 160282
12.25,52| 144,56 07| iagn 428 1as7|  14e0 502 1285 a 28, 1123 1238 249 G5B AZ4.61) 150305
1Z:2022) 194459 1070 1404 az7| ~ 1274|166t EoO| 1285  3.23 ZRAl  11.23] 1247 68|  3BI| 82468 150448
12:06:62| 1444.75 07| 1582 426 1am1| 1741 ] 128 an 288 1197|2500 33n|  1047| #2481 150532




DOE high power mortor test Amaco Catoosa Test Site
T = I

| | S Tt o - .
el Mo, 23 Date: 2/27/06 ) 1 i
Starlng Depth = 1382.40] Bit Typa = |Walker McDoanald MPGEH == = e
Ending Doplh = 145002 | it Size = 4.75 | =
Total Dopth Crilled | 6762 Bit Nozzles = 0.9, 12,12 e — =
Haurs On Bit = 573 Mud Type = Water Based % =
Average ROP = 1120 niud Weight (lbs/gal) 5.00] - e =
Drilistring (11} = 1419.50 Fipe iy = | 1010.82 | _{Collar {)=| 408,060 ol [ [
BIT HOCK
TIME | DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Feal | Hours
HHMM:SS FEET | GPM Pal RPM_| fidbs | fbs | febs | KIPS G's Gls KIPS | KPS | KIPS | FT/MR | OnBit | OnBil
122722 144488 708 1484 a3 1317|1579 543 _ 1288 310| 24| 1108|1235  266|  1268| B8248| 150615
1Z:ETE2| 144484 108 1469 478] {324 1534 438 1280 3,08 28| 18| 1238 238 1ozl @25 16060
1Z28:22]  1445.08 106 1488} 431 1ana 1655 651 12901  302)  258] 11.48) 1235 29 178 B25.13| 150784
122852 1445.21 108 1488} 428) 1205 1555 6s5| 128|315 28] 11i7| 1287|318 1477| 82528| 150807
122022 144533 108 1478 434 1278 1518|  B23| 1288 314 T R L 28| 1443 B2538| 15.005
120862 144541 108 1481 423 1284 1510 510 1288 a4 272 iids|  12E2 .02 0.61) B3548| 151033
12-30:22| 144553 108 45D 429 12517 1481 86| 1247 5,06 706 1.2 12.4 273  14034] 02568 151116
123052 184661 107 1302 427 1185 1425 535 1285 372 Zgs|  11.21] 1257 204 543 apa@e| 151100
1a1,22] 144565 108 1354 431 1156 1354 547 _1282] 3.3 apa[ 1124 1282 3Ad] a18| B8I571| 151282
Pt L 100 412 431 1200 1405 408[ 1283 314 28] 1123 1284| 28|  7.03] #2575 151385
= 7a272| 1A45.79 107 1433 az7| 1210|1417 478|  dB4[ 335 2808 vzl 1257 202| _ 1028) B2584| 151440
12:32:52| 144588 108] 1428 477|  1208] 1421 482 1zma| 399 22 117 591| 151531
12,3322 144500 108 1377 429 1155 1380 478 1282 831 Wl 151614
12:33;52 1440 109 1365 431]  1140|  1344|  4BE 12,8] 328 Sy
1Za4:22]  1440.03 106 i34B|  a2m 1120 1340 qez|  d27e|  maal 151783
I 12:34:52]  1440.06 108 1351| _ 4z20) 1134 1358 44| 1278| 333 15,1800
123522 14461 8] 1418, 428 1183 1417|  sm) 127 3 151948
B 173558 1446.14, 108 161D 428 1283 w6 12.79 323 15,2033
123622 146,25 68| 1543)  423| 1315 1514 488 1zE3|  aad 152116
T 1z3mEsz| 14aa.41 140 1545 gz 1277 1510] 559 1283 310 15:2189
12:37:22| 144645 11 1395 a3g)  1124]  1ao8 454 1276 445 15 2282
— 12.3782| 144640 108 14904 VY| IR 1320 480] 1275 34 152282
17208:22]  1448.5 108 1392 a37 1145 1308 a1 1274 3.2 : e
12,30,52] 144184 -1 244 12 a1 202 138| 2348 18 126,58| 152597
1240:52]  1441.83 -1 Z0R 12 [ 100 a| 227z 18 36.50|  15.4763
12:41:22| 144183 A %09 1z 82 96| 32y 2253 @ 190 126,50( 15,2840
jmalEe| 144183 -1 208 12 [ [T Az 22AT 1.78 26,50 152832
1Z4z22| 1441.83 -1 206] 12 B§ 100 a2| 2222 179 6 5l 153015
1242,52] 1441.63 -1 204 12 B4 100 2| 2208 18 6.59) 153008
12:43:22| 1441.82 -1 03 iz B4 100 a3 21 18 56,680 154181
12:43:62] 144183 -1 201 12 ] 100 22| 2162 1.8 652 153264
ianaz|  14ed.ea 7 201 12 13 104 36| 267 1.6 0.0 X 0. ; 2689 15,3047
2d4452|  1441.83 - 201 iz B5 100! 26| 2184 170 0.04 245 266  o4a 0.07| B2e5a 15343
12:45:22|  1441.83 -1 200 12 B85 104] 32 naa 18 .06 255 276 G poo[  @2058| 153514
1245621 144182 i T T 104 32 maET 18 [ 284  0ad]  -bay|  @26.50) 16.3587
12:46.22) 144182 -1 190 i2 87 104 a| 2118 1.78 [ Y 302|041 004} 82sb0l 15368
14:06:28] 14466 08| 1221 426) 123 1534 786) 1427 3.28 338 78| i7s|  1283|  1.77| Adzeeal 15378




DOE high power mortor test Amaco Catoosa Test Site

e B T

el Mo, 23 Date: 227196 Rl |t IRt T

Storing Depih = 138240 Bil Type = | Walker McDoonaid MPEEH i T & | T

Ending Depth = T4ED.02 Bil Size = A7 | L TN R

Tatal Depth Crilled 67.62 Bil Nowzles = 0.8,12, 12 i =

Hours On Bit = 5.73 tdud Typa = [Water Based i | )

Avérzge ROP = 11,80 hiud Waight {lbs/pal) 5.00 | === = o T, i

Girilstring (1} = 1413.50 Pipe (1= [ 101082 |Callar (=] 408,80 ] S s I s iy i

BIT HOOK |

TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAY | DELTA e

HHIMM:ES FEET | GPM Pl AP fibs | by Hdbs | KIPS G's [T OB

142058 144662 107 1433 a3d 1292 i5an 571] 1185 356 381 15 3863

T~ 14:27:28| 144663 106 1676 azy 1483 24084 1531 11.08 156 444 15 3840

14:27:56|  1446.70 106 763 428 1495 2527 1543 11.92 4.19 4,21 154032

14:28:28]  1445,51 WA 4N 435 1252 1488 S6Y| 1191 3.9 4.24 154115

14:26,58] 1446.04 107} 1436 432 1274 140G 535 11.92 304 4.7 154188

14,20.30|  1446.87 03 1400 434 1243 1437 408 1181 a7 4,05 15,4282

142550 1446.89 08 140 438 1233|1417 470]  fim| 479 447 RERRC:

14:30:28, 1446.89 108 qdoef - 437 1247) C1ASAL SO 1192 3.89 4.11 15,4448

£ 143054 14468l 07 1431 431 R T - R 351 ' 16.4531

T i4EEE| Tude.se 104 1451 434 1780|1486 462 1104 344 j 16,4614

e 14:31:58|  1446.96 108 1471 T430) 1315 1480[ 458] 1198 335 330 154697

T vaamze|_ taaT 106 14e3| 43| twa| 15| 606l 1197)  3ed4) 374 15470

14:32,56] 144705 a7 1476 430 104 1518 614 11,90 2.82 348 16,4866

14;33:201  1447.00] 107 1478] 431 1302 1510 404 11,48 455 443 164048

T 14:33:50|  1447.12] 108 1472 437 1280 58|  &er| 1148 381 370 16,5032

14:04:28| 1447.15) 106 1820 420 1394|2538 1¥s0) 1202 a1 441 16,5115

14:34;58] 144724 107 1585 43z|  1as6|  @523|  17aA| 1204 428 455 15,5198

143520 1447.28 108 1429 436 1200 144! 563 12 ERE 448 16,5281

143558, 14473 08] 1378 439 1171)  364; @Bl 1200 344 414 S

14:30:28]_ 1447.31 08] 1378 a3g| 7| qagn| 470 12 a.61 .04 18,5447

4:a3mEa 144734 W07 1397 433 1188 aral 458 12,09 3.3z 3,05 15,553

T4:a7.28| 144726 108 1420 433 1200 1384 a2l 1201 356 378 RLE I

1337.50 144730 108] 1412 a3slvis7| 72| aval 1201 374 413 155697

= TAER2E]  1447A 108 1400 433 1166 [ L 12.02 344 66783

14;30:58] 14474 08 1380 430 Tl 1340 428 1zl 3.63 ri

14:39:28| 1447 42 o8] 1387 433 1150 1324 425 12.02 .48 15.5048

14:35:508] 144744 07| 1485 4z8 B L 48] 1zm|__ aqe 15 B032

14:40:28] 1447.45 108 1350 433 1151 1316 401 1202 3.27 3.68 156115

T4:40°58]  1447.48 108 1388 434 1145 W2l mEv 12 3.38 3.50 15 G198

14:41:28] 144747 108 1387 434 1146 1308 401|202 34 a7 0.01] 156201

1441260 144748 107 1356 aza] 1152 38 a7 1202 336]  ams| 10 15,6304

= 144228 14415 108 1405 434 1150 1328 405 12,01 343] 342 15,6447

14:4258]  1447.51 08 1417 435|156 1332 aol| 1202 375 413 15,653

T4amzE| 144754 109 1418 35| 1183) 1332  a17| 1201 355 3g 15,6613

14:43:58) 144755 07| 1408 PET] AL 1318 se1] 1201 36| 3gaf w01 1.7 ] - 15,6650

14Aa:28]  1447.57 107 1400 430 1143 1303! 365] 1200 35 365 1001 1168 35| 451l sevez| 15678z

14:44:68] _1447.58 07| 1401 431 1140 1m12| a1 1201 347 agal oot il 352 144| B27 64| 158866




DOE high power mortor test Amaco Catoosa Test Site

Well No. 23 Date: /27156 EE ). Y| .
Slaring Depth = 13682.40 Bif Type = |Watker McDoanald MPGEH - =i k| PSR s
Ending Oepth= | 1450,02 Bil Size = 4.75] | = o N
Tolal Depth Crilled 87,62 B Bil Mozzles = 12,9, 12, 12 - — ___] e
Haurs On Bit= 573 tdud Typa = Waoler Based Ir = = i [apre
Average ROP= | 1160 Mud Walght (bsgal) g.00 i TS - I e
Driilstring (11} = 1418.50 Pipe ()= | 1010.82 __[Collary=| _40880| | | T
BIT HOOK
TIME pEPTH | FLow | PRES | sPEED | TORQUE| PEAK | DELT | LoAD | PEAK | DELTA | WOB | PEAK | DELTA
HHMASS FEET | GFM F5| RPM fi-bs fi-lbs febs KIFS G Gs | KPS | KPS | KPS
1hAG28] 14476 [ 1388 434 1128] 1298|381 1201] 3.6 301 1002 1185 3,73
144568, 1447.62 07| 1380 430 1118, 1295 438 18 358 3985|1002 1168 36| 2
T440:20] 447,53 108 1360 432]  1116] 13 487 12 361 a7al w02 1o 395
14:46:58] 1347 55 109 [ 435 1118l 1324 a8 w260 ay7|___ 002 1204 .08
144728] 144700 108 1384 411 1124] 1203 401 1183 346 363 1003 1175 373
Sa4TE8|  1447.67 107 1400 FET] 1128] 1312 429 11,89 347 356l 1003 1178 9.8 .
Thsan:28|  1447.68 07 1411 431 1135] 1324 421 1188 3gz|  aee] w0z N7 3B 1BG|  BELTH| 167447
TEa8E8] 144771 108 1414 433 1138] 1344 496|  1180] 304 ass 103 118 983 346 e27gs|  157ma
14:49.38| 144773 {07 1Agr| _ 4em 1155] : i} T R T
14:aEE8]| 144774 e 148 Eri 1217 _t.a3|  ©e7a| i57enn
- 14:60:28| _ 1447.8 107 1708 4Z3 1341 78| sares| 157702
14:50,58 ~1447.83 368 1404 498 1104| 383 827Ee| 1576GH
— 145128) 1447.85 100 1424 438 1162]  »p4| s27ar| 157948
14;51:58] 144787 108 1412 w32 114§ 224 azrba| 158031
14:52:08]  1447.88 18| 1404 437) a0 256 82794 158114
145250 144701 108 1a02]  #3as[ 1140[ Zo08| watoe| 1sm1aT
T4:saa| 144701 104 Ta0n| 43 1148 4.3z samoy| 158
14:E%E6| 1447.03 107 1400 430 1145 3 24z B2 15B364
154,28] 144785 o] 14@9 43 157 5 21 47 @ 25| B2d| 158447
T454:56) 1447.05] 107 1454]  ddn  118% - 25| 11.84] 4.9 AL 0.47 z 09l 08l B2B| 158513
14;55:28] 144801 108] 1517 427 1248 1482] Ba5| 1156 37 4 04 10,85 121 383 747|  @zage| oEaiE
14:55:68] 144803 109 1387 437 112 1332 468 1164 as|  aa7| w47 123 467 181 B281| 156660
14:66:28] 144608 107 1a7a| 431 1108 1308 446  11.54 403 465 047 24| A7) M| B2do7| isavba
JaGEEN| 144608 102 1046 438 1125 1320 484 1154 aa7 335 nad 124 4 236 B2a12| 16 BEALS
14.6728| 144608 108] 1411 34| 1145  13dz 48| 1154 383 421 1048 125  as7| 07| 82615 15.8048
146750 144813 108 1413 a34]  vis1 1498 238 1954 386|441 1046 1235 482 a7e|  sraia| 15001
145028 144815 108 1421 a3E| 1161 1360 404 105 12w ad7| A6 maSp| i5eiia4
145056 144821 107 1442 432 1178 1368 3.6 1044 12.26] 494 To7| Ban s
14:50.20) 144827 108 43z] 433 &7 1350 ~api nas| 1228 436
14:50:58] 144833 108 1430 436] 1158 1348 438 1043 mzE  am
15:00: 28| 1sdm.3D 107 1425} 430 1158 1352 425 1043 1223 A
150068 1aABAs] 107 1411 [FH 11400 1248 , : : 462 1043 12.3 agal
16:01:28] 144B.48) 108 1384 435 1107 1268 446 11.55 4 464 10,46 12,35 443
1601:58] 144B.51] 08| 1378  436| 1100  130a|  4p2|  1186] 427|512 1044|125 a3
1502.28| 144853 108 LEER 436 1124 1344 A78]  11.86) 388|453 1044 124 408
150256 1448.57 107 1512 432 12562 1453 510 1158 am2] 402 10,42 1208 413
150328 1448.84 107 1468 432] 1230 1453 493 1158 37| 02| 1041 1311] 414 02800




'DOE high power mortor test Amaco Catoosa Test Site

u : == it i
Well o, 23 Dato: 2/27/96 ) | S Fat ——— o ho- = R
Stariing Deplh = 138240 Bit Typa = |Walker McDoanald MPEH e —— | ! R
Ending Dépih= | _ 145002 Bit Sizo = 475 — ] . S
Total Depth Driled | 67.62 Bit Nozzies = 5,812 12 Rens R N [
Fiours On Bl = 5.73 Mud Type = Water Based I AR [
Averagp ROP = | 11,80 Mud Weight {Ibsigal) goo| | — e
Drilisring {ft) = 1418.50] Pipe (fli= | 1010.82 Coltar {f)=] _ 408.60 e - B
BIT HDDE |
TIME pePTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WO8 | PEAX | DELTA | ROP | Fesl Hiurs
HHMM.SS FEET | GPM FS| RPM | febs | fdbs | fidbs | KPS Gs Gs | KPS | KIPS | KIFS | FT/HR | OnBit | OnBit
15.0350]  144B.73 Wr]__ 1bog 431 1243 1502 543 1159 3.84 N T 414] _ 1W008] ezn7y| 100031
15028 144876 09 1384 438 1127 1368 58] 1158 3.93 dd4a] 1043 123 4.05 347 mIma@r| 180114
TE0AER| 124877 108 1302 435] 1144 1358 a74| 1i%s 402 451] 1043  1208|  353| 188 62663 16.0187
15,05:28] 144884 107 1407 430 1254 478 4is| 1188 30 426)  1041] 1184 38| 72| BI85 18028
15066 1440.81 07| 1464] 430 1201 1441 s14] 1158 ET 405 1043 1209 4 8,33 2R D00, 160380
T imoEza]  1448.84 107 1411 43d 1152 124A 421 115 383 4,20 10,45 12.26 418 366 829 160449
16:00:66| 1448.95 ee 1404 435 1154 1344 4| 1185 382 4.30 1044 1208]  @q¥]  1.88| a@nop| 160837
15:07:28|  1448.59 108 1304 434] 114D 1438 azi| 1156 407 458 104z 129 402 38| 42004 B0615
T 150758 144801 107 [EF3 43t 1167 1376 46| 1157 3,86 4220 1041 1209 387  281| a2906| 160696
= lﬁ:l}&:ZE 144007 105 1555 425 1291 1488 438 1181 .44 a5l 1038|1308 44| 78| @204 1G07A)D
~EOLER|  1249.15 107 1504 432 1228 a5 EEA] woaT e 407 .18 @zaia| 160864
~ iBoEeE| 144942 a7 igazl 43 1346 T 410] 1037 1378 G66) 2562 HZ078 150847
150858 1449.24 0a 1558] &35 1236 3.66|  a7a 1038 1288]  B27| 1348 8a26| 16103
C1510:2A|  1449.32 108 1657 434 1335] 345 345 1047|1278  6.22]  10.24|  820.38 161114
1E0sE|  Tadg.a2 108 Wi a8 177 i858 387 0.4 12,14 4.24 11,63 8zoar| 161187
954128 144845 108  135E| 438 1068 43 512|044 1z18| 383 385 839.48) 161283
—— "~ {Erga] 144945 wa, 1350 433 W07d 41l s oas] 1273 30| 026 82051 161386
—— isuz2| 14494]] Joa|  iaral a3 T083| 4,03 471 104s|  12ae 383 22|  B2053) 161449
e 1512:50| 142040 B[IE] 1385 437 s 3,88 I I - I ¥ 250 #2963 1H.1532
151326 144951 108 T T 1 3.84] | L - | | . R TR T T
1E3EE|  1449.54 107 1406 4817 1173 4 [ 10,45 12.02] 364|263 B20.58| 161608
= 15:4428] 144058 a7 1416 438 1104 379 413[ 1045 1200 378 263 #30Ei| 18178
15.14.58] 1440.68 108 1431 424 1147 348 3520 1045 ] 74| a08| #2904 161864
161828 144054 108 1453 432 1182| a5 349] 1044 52 B21|  828.7| 161947
— 55| 14eTH ioa| veaa 439 1146 7 T Y B3| 756 82978 16.203
— 168 1445.77] s vz 430 1141 34| aa4| 1043 1211 373 7e8| ez 162113
e v 37 430 1135 35| aa4] 1044 1214 3 B13] A3gas| 16,2198
15:17:28| 1449.69 108 7420 432] 1133 333] 905 1044 1184 A4 B.A1| spugn| 16.zoEn
— I EaTEA| 144003 108 13| 433 1060 3,74 4] 1045 1187|357 B14| 62987 162385
~4538.28] 144556 100 1365 A6 1063 406 482 1048|1200 3830 345 B3001| 16,2448
AGA8:68] 144887 107l 13pa|  431] 1069 397 A52] 1047] 1209 3.58 17| 83003| 162532
1515:28| 144988 06|  1425|  &z7| 1129 3.59 390 1046 1274]  a7e| 041 63003 162615
ETeEs| 145601 T 1464|428 1185 343 378 1048|1241 s68) 445 83006| 16.2608
150:26|  1450,08 106 1523 428 1226 343 04| 1043 szid| 385 8.25)  830.4| 16.2781
15:20:580 145018 106 1434|427 1201 .36 373 1043|  i208|  878) 1213| e30.23) 162864
15:21:28] 145029 o7 4a7[ 430 1194 233 312 1043 1218 ] I e T
16:21:50] 1450.35 108 1507 276/ 1224 3.34 a8l 1omz 11.00 3,60 7.02 Ban4| 16303




DOE high power mortor te
=

st Amaco Catoosa Test Site

Wall o, 23 Cale; 22706 | L. B - ~
Siarling Depih = 1382,40] Bit Type = |Walker McDoanald MPESH i I ) =
Ending Depth = 1450.02 Bit Size = 475 S T
Tolal Depih Driled | 67.62 Bit Nozzies = 9,9, 12,12 ) i AT
Hours On Bit = 573 bud Typs = Waler Hased === S | e
Averags ROP = 31,88 [ |Mud Waight (bsfgali | 9.00] _— el - [ [
Drillsteing () = 141850 Pipe ()= | 1010.82 I_ — |Gallar (fy=|  A08.60 . S
| | I il [ .
BIT HOODK
TIME DEPTH | FLOW | PRES | SPEED |TORQUE| PEAK | DELT | LOAD | PEAK | DELTA | WOB | PEAK | DELTA | ROP Fest | Hours
AHEMMEE FEET | GPM PS5l AP filbs. | tlbs | flis KIFS G's G's KiPs | TRIPS | KIPS | FOHR | GnBit | Onbil
15:22.26) 148044 107 1486 428 197 1380 A05 11.55 az7 297 1041 1187 4.64 1087  A30.51] 163116
16:22:58] _1450.52 107 1432 430 1136|1368 48[ 1183 3,58 454 043 1iEd| 336 B89 BINGT| 163190
T iseaze| 14084 R 433|080 1180 27| 1148 3.89 Ahe| 1046 1182 338 267| B3DG| 163282
i52%ca] 1450.85|  908] _ 1357| 434 10| 11| 84| \uap| 40z 463  1046]  viBal 328 170|061 163385
15:24:28| 145067 1a 13N 43| foye| 1218 Ao 1.5 .85 454] 10as] 241 as4| e BIoE| 16.344d
15:24:58] 146068 08 13gal 433 117 1263 566|  10.69 a8 %.20] 1198, 132a] 443 185  Baonez| 16am
15,25:08]_1450.50 108 1435 azh 1156 1283] @88 10 38 az8 pa|  1a3m Zi 167 B3nGg|
15:25:50 | 14560,50 107 1445 430 1185 1255 w7 1001 .65 417 1108 13,38 284 018 BanGE|
15:29:28| 1450.61| 107 1483 431 1163|1324 28| 10.01 353 aE6] 1185 1952 3,21 1.85|  La0GG, 16,378
16:27:20| 140,021 108 Bo3 430 813 (E] 486|240 ] D&Y 227 -2.01 0.57 212 bang
— i6omsn| 1480.02 1| G0z 44 g18] 1150 BB 24.10 2.04 08| -228) 2.0 053] 012 #307| 163788
15:26:28] 1450 110 603 441 pan] 1166 %4 2417 2.08 0s7| 228 .20 055  -148] @307| 16.3789




Drilling Rate (ft/hr)

DOE Slim-Hole System Test

Prototype Test
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Bit Weight As A Fuction Of Depth

Prototype Test
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APPENDIX C
DOE High-Power Slim-Hole System
Catoosa Field Test No. 2
*BHA 1
*BHA 2
°BhA 3



DOE high power mortor test Amaco Catoosa Test Site | DOE HP Motor No. 1
e i~ L , | i eyt -
Wall No. 6 Date: 12/14/38 to 12/15/38 ) _ ' B |, ]
Starting Depth = 1506.63) Bit Type = |Walker McDoanald MPBEH \Awverane ROP Excluding Hard Strask,
Ending Depth= | 165442 — |BitSwe=| 475 ] = | B T
Total Deplh Drilled 97.79| Bil Nozzips = g9, 12,12 B ~ Deplh Drillad = 91,84 = I
Haurs On Bil = 4.7000 Mud Type = Water Based | [ Hours On Bit = 3.6 S
fwarage ROP = 2081 | [Mud Welght (Ibsfgal) = 8.00] o lhverage ROF | 2732 B
Dritlstring (fl) = _1631.70] - Pipa = | _ 883.16 Coallar (ft) = __748.54 = =l ==
1
1t Faint
Calculated| Hook Average | Instant. Average  Per Foat
Time From | Bit Depth| Flow | Pressure | Speed Load wog Wwon ROP Feet On | Incremental ROP ROP
Time {HH:MM:55}| Start (Hours) | (Feet) {gpm} {psi) {rpm) (Kips) {Kips) (Kips) [ftrhr) Bit Hours On BIt {ftthr} (ftihr)
18:16:00 0.000D| 158663  183] 31|  657] 2882 2 271 S LokAl - OO 0,000/ —
(GRERD, 00028 1586.88  108) 219]  3ss]  28E1 -i.52| en75]  D2s| 00028
18:17:07 0.0186| 156714 86| 933 315| 2827 -0.50 1584, 051 0.0158 W
18:18:07| 0.0353| 1596.90] 7E]  a4n] 288 2063 280 [ 0.27 0.0167
= 181827 0.0408| 158715 76 Bz 283 72 0.37 -0.09] 0.52 0.0056| =
18:18:42 0.0450| 1587.41 77 B _287)  2Te0l 001  -uGal 0.78 ~ 0.0042 |
0.0458| 159766 78| 831 288 27.90) 0.0 D54 1.03 —0.o0cE| - 2247
0.0472| 1547 42 78] 832 288 2767 0.2 042 196.30] 1.9 0.0014
0.0478| 1598.47| 78 535| ~ 288] 2170 0.08 0.10]  392.50 1.54| 0.0005 A
~iB8:55! 0.0485| 159842 7H el 289  ared] 02| 0600 30366 179 0.0008 36,82
T Timassal 0.odo7| 159868 78] Bag]  288] 2r.70] 041  002] 24867 2.05/ 0.0011| 3834|2824
IR 0.0500|  1538.84] 77| 840 787|279  oin 006 40957 231 0.0006| 56,84
~ iBdop4|  oo0511| 159819 78 839 290) 7.8 -0.08|  0.02| 313.50| 256  0.6008| 144.63 ]
18:19:10 0.0528| 156044/ ¥4 8a1| 281 21 A1) 0.0 g.02f 15137 2.8 0,0017 191,72
T1B:198 00544 158869 7 845 250] 2768|0410 006 158,30 3.06 0017 24141 27388
T R 0,0558| 1569,04/ BO| 847 2894|2767 0.13]  0.07] 18363 331, 0.0014] 22800/
~ 1819:25|  0.0568| 1600.19] B0 8500 205  27.68) 0.11] 007 20571 3,561 0.0011 23349
[FREE 0,058G] 1GDD.AS Bl #53) 785 2183 -0.01]  0pa] 15485  daE2 0.0017| 210,46
IBRImAE[ 0.0597| 1B0O70]  BO| @55 208) 2765  0.14] 0.08] 24840 407 0.0011 20520 191.a7
18:19:39]  0.0608] 160085 8D 8sB] 207 7.1 018 011 20571 4,32 0,0011 204.30
18:19:41 0.0614] 1601.20] B 858 208 2760 018  012] 38881 457 0.0006 20340
. 181944 0.0622] 16D1.46) 81 61 ] o, 1__2_] 0.12] 33175 4,183 00008 | 20430
18:19:56! D.0656| 1601.71] 81| 867 298] 2769 042 015 7736 5,08 0 uuaa] 177.65
18:15:58, 0.0661] 1601.56 8| 873 son| 2174 6ioa| 03| 37337 533 0.0006, 0. OB61|  194.57| 19722
18:20:03] D.0675 1602.21 81| 876/ 1| 2173 0.07] 011] 17882] 558 0.0014] GOG75 19457
18:20:13] 0.0703] 1602.47 B2 882 2] 2766 014 010  BB.20 584 0.0028,  0.0703] il
18:20114]  0.0708] 160272 BE{  HAT 302) 2769 011 0.10| 67160 6.0 00003 00706
18:20:26, 0.0739 160287 B2 8o 303] 2789 -0.06] 0.06)  74.34 .34 00033 0.0739|
18:20:34| D.0761] 1600.23 B3] @02 07| 277 0.04 0.06| 125.97 B.60 00022  0.0761
18:20:38| D.0775] 1603.4B B3]  d08 a7 212 0.08] 006 166.18 6.85 00014] 00775
18:20:47 0.0757] 1603.73 B4 914 e 2772 008 005 11737 7.10 00022  0.0787
18:30:58] 0.0819] 1603.90 B4 925 311] 275 D21 0.07| 11442 7.6 D002z G081
18:21:05 0.0847| 1604.24 a5 937 3izl 2172 0,08 040 90,50 7.61 0.0028) " 0.0847




DOE rﬂgh power mortor test Amaco Catoosa Test Site

DDE HP Motgr No. 1

Well Mo, B DCate: 12/14/38 1o 12/1 srnﬂ = B _ i
Starting Depth = 165663 Bil Type = |Walker McDoanald MP&aH . ____|Average ROP Excluding Hard Sireek. |
Ending Dapih = 1664.42 Bit Size = azs] | - _ ) .
Tatal Depth rillad ) . Eit Nozzles = 8,812 12 === Depth Oriled = 91.84] i
Hours On Bit = 4.7000] rud Type = _ |water Based | Fours On Bit = 3495 e
Average ROP= | _20.81] Mud Welght (lbsfgal) = aon) . Averags ROP g2r.az)
Drillstring ()= 1631.70] | |Pipeinj= | 883.16 Collar (ft) =) 7AB54| ] S =
| |
| 0 Paint
Caloulated | Hoaok Average | Instant Average | Per Foot
Time From | Bit Depth,  Flow | Pressure | Speed Load wos WoB ROP Feet On  Incremental | Hours On| ROP ROP
Time [HH:MM:55)| Start (Hours) | (Feet) [gpm) {psl) (rpm) {Kips) {Kips) [(Kips) {ftihr) Bit Hours On Bit Bit {ithr) {ftihr)
18:21:17 0.0B81) 160449 86 953 317, 2762 0.8 0.43] 7677 7.86 0.0033]  o0.o0881] 11092
== 18:21:28 D.O0E11] 160474] BT 966 318 2752  026] 06| B0.33 B 00031 00811 108.86
1B:24:30 00917 160488 87 ars 319] 27,54 028  0.20] 43542 8.36 0.0006)  D.0817/ 107.53) 10286
 iEna 0.0928 160525 87 280 320 2758|022 021 24283 B.62 0.0011]  0.0828  120.71]
18:21:37 0.0936| 1605.50) a7 83 321 2798|0407 020 288831 .87 0.0008]  0.0836 12871
IR 0.0047| 1606.75) BT &7 | 320  2r6z) 0.18] 0.20] 244.08 812 DOO1|  0.0847] 131.81
18:21:57 0.0992] 1805.00] BE 1000 323|  27.66 0.3 D18 520 9,37 0.0044| 0.0952] 11674] 13467
182221 0.1058| 150625 8a]  to@26]  zz8| 2754 025 07| 3670 D62, 00067  0.1058 BE0|
 iBzzan) 0.1136| 1606.51 84! 1047 332| 2784 618 018 33.31 9.88]  0.0078] 0.1136 7858
 18:23115 0.1208| 1606.76 92 1068] 336] 2758 0.21 018 3522 1013 0.0072]  0.1208]  69.25 iy
18:23:27 0.1242] 1607.01 83| 1084 340| 2755  0.28 0200 7237 1038 0.0033)  Di242]  6BET7, 4040
18:23:40 0.1278| 160727| 93 1084 ] 341 2758 .21 022 7092 1064  D0.0036  0.1278 6314
18:24:02 0.1238] 1807.52 94 1109 345| 2753 025 022] 4143] {0.89]  000a1|  0.1338] 5522
1824198 01375 {eo07y7| 95 1127] - 349] 2755 0.24 023 Tai4| 1114 0.0036|  0.1375| 5172 =
18:24:47|  0.1484] 1608.03 T 1947 3s2] 2761 018 0.23 28.62 11,40 0.0088 014684 44.13| 4580
1B24:48) 0.1467| 16028 97 1160 357 9755|  -B.OS|  -143| 71140 11,66) 00003 01467 4821
182548 0.1633| 160846 o8 162! 358 2758  -0.84| -168| 1033 11,83 0.0167) 01833 343
g4l 0.1706, 1608.71 a8 1180 360]  27.58 0.22]  -167] 3490 1208 00072 D705 3863 I
18:26:48 0.1800) 1608.57 EE] 1187 32| 2753 0.26] 167 27,08  12.34 0.0084) 0,800 37.35] i
~ q@@rai| 04864 160822/ 99| 1183 381 2751 _0.28]  -165] 401 1258  0.0084) 01884 3552 2975
18.27:28 D511 1605.47 54 1182 361 2750 D20 0,02 54982 1284 00047 019t a4
1B28:02 0.2006] 1808.73| o0 1205 366 2756 024 0.26] 3854 134D 0.0094]  0.2006 3315 i
[ 18:28:24 0.2067, 1605.98 55 1144 35| 2753 047 0.27| 4130 1335 0.0061| 0.2067] 3185
1B:28:58 0.2181| 1610.23 ) 1185 51| 2754 0.25 027| 27.18] 1360 0.0084|  0.2161 3155 3398
187832 02228 1610.48| 5] 1144 353|  27.59 0.20 0.25] 3707 1385 R T < T I
18:28:37 02269 1610.74 83 1180 31| 2754 026 024  80.17]  1411|  0.0042] 0.2269 35.64 =
18:29:58| 0,2331| 1610.88]  1o0] 1202 386] 27.50 028! 025 41.52] 14.36|  0.0081]  0.2331 36.48 ]
18:30:26 0.2406| 1611.24 L] 1183 362 270 0.29) D26 3302 1461 0.0075|  0.2406|  37.48 413
18:20:53] 0.2481| 1611.49 gaf 1197 383 27.50] 0.29] 0271 3415 1486 00075 0248 /A1
18:31.06] 0.2517| 1611.74 100 1215 365] 2747 o 0.298] 7058  1511] 0.0036) 02517, 3748 =)
o e anet 02558 1611.99 101 1229 369| 2754  024] 028 G0ZB| 1536 0.0042]  0.2558 4088
== 18:31:46 0.2628| 1612.25 100 1213 36| 2758 030] G237 3618|1562 0.0068]  0.2628 4046 4545




DOE high power mortor test Amaco Catoosa Test Site

'DOE HP Motor No. 1

I . =
Well to, & Dale: 12/14/98 1o 12/15/88 | | | E . - i
StaringDepth= | 159663 Bt Type = |Walker McDoanald MPGEH |Averape ROP Exciuding Hard Streei -
Ending Depth = 1684 .47 Bit Sizo = 475 e F—
Total Depth Drilled g7.79 Bil Mozzies = 9.0, 12, 12 == — | Depth Drillad = 81,84 &
Heurs On Bil = 4.7000 Mud Type = \Walar Basad | ~ |Hours Gn Bit=| Taal —
Avarage ROP = 20,81 Mud Wﬂrgm tbsigal) = 8.00] Average ROP 27.32; i I
Drillstring {ft) = 163170 Fipe (it = BA3.16 | Callar (it} = 748.54 = ! i
I
| |10 Faint
Calculated | Hook Average | Instant, Average Per Foot
Time From |Bit Depth, Flow Pressure | Speed Load WoB woB ROP Feet On | Incremental | Hours On ROP ROP
Time (HH:MM:S5)| Start {Hours) | (Feet) | (gpm) (st} irpm) (Kips) iKips) (Kips} iftihr) Bit | Hours On Bit Bit {fihr) | (ft/hr)
T8.16:00 0.0000] 1596.63 183 i 657|  28.82] 271 5337 0.00 D.0000_ 0.0000
1B:16:10 0.0028| 1556.68) 108 218 385 2E.81 0.52 90.75 0.25 0.0028 0.0028
18:17:07 D.01BG| 1587.14 85, 993 315 28.27 -0.50 1584 0.51 0.0158)  0.0186 i =
1B:1B:07 00253 1586800 78 849, 288) 3863 -2.50 -14.15 0.27] o.aHE7 00353 D
1B:18:27 D.040B| 158715 78] Et2|  am3] 2072 037]  -0.08]  47.15 .52 _0.0056]  0.0408 =
18:18:42 0.0450| 156741 77 831 287|  27.80 001  -0.63] 5838 078 0.0042] 0.0450 S
L 18:18:45  0.0458| 1597.66 78] &a 288  27.80 -0.10]  -0.54| 33510 1.03 0.0008]  0.0458 22.47
16:18:50 D.0472| 1567.82] 78, B32| 289 2767 0.12]  -042| 19630 1.9 o.0014|  opdrel |
18:18:52 0.0478B| 1508.17, 78  B3s|  Zes| 270 0.8 0.70]  392.50]  1.54 00006  0.0478]
[ 18:18:55|  0.0486| 1598.42] 7] 836 289 2754 -0.12 0.00| 303,68 1.78|  0.000E|  0.0486, 3682
18:18:59 0.0497| 1598.68] 78| @3s|  zss| 2770 0.1 0.02] 24867 2.05 00011 00487 36,34 ZE2d
181901 0.0503| 1558.54] 77| 84D 287 2rES 0.0 0.06  4D9.57) 231l poo0s| 00503  sEEd]
K 0.0511| 1588.18] 78| @38]  200] 27.88 -0.08 0.02]  313.50] 2.56 O0.00DB|  0.0511| 144.63
3:19:40)  0.0528] 159044 78 41| 291  2771| oos| oozl 15137 2@ - 0.0017| D058 {8472
181918 0.0544] 1599.69] 78| 845 200  27.68 00| ~ ODB| 15830 306  00017|  0.0544] 24141 21388
RS 0.0558 1598.84 ) BdT 204| 3767 0.13 0,07 18363 33f|  00014] 0ossa|  Z2eo0|
18:19:25 0.0583] 1600.19 a0 850 295 2768 041  007] 20571 356 00011 0.0588| 23349
18100 0.0585] 160045 0 853 205  27.83 -0.01 0.08] 154.09] a8z 00017| 00588 210406
18:16:35 0.0587| 1600.70 80 855  206] 27.65 0.14 0.09] 248400 407 00011,  0.0597| 20520 19437
18:15.30 D.060B| 1600.95 BD|  B&G 297 2781 0.18 011 20571 4.32 0.0011]  0.0608|  204.30 o
1B1541 D.0B14 1601.20 & = 858 298] 276D 0.18 0.2 35881 457| ~ 0.0006]  00B14| 20340
= 151944 0.0622| 1601.46 B 861 298]  27.68 0.2 032] 33175 483 00008 0.0622| 20430
18:19156] 0.0656| 1801.71| 81| Bev 298] 27569 0.2 0.5 77.98] 508  0.0033] 00656| 177.65)
10:15;58 0.0661| 1601.96 81| B73 300l 2774 006  043] 37327 533 0.0008|  0.0861| 194.57] 197.22
18:20:03] 0.0675 160221 [T 361 2773 0.07 0.11]  178.92 5.58 0.0014 0675 Aodsr|
18:20:13! 0.0703] 160247 52| BE2 302] 2766 0.14 0.0 5820 5.4 0.0028
18:20014] 0.0706| 1602.72 82 BET 302] 2769 0.11 0.0 BT1.60 B.05] 0.0003
18:20:25] 0.0738| 160287 82|  Bo3 3pa]  27.89 006 006 74.34 B.34 0.0033
0.0761| 1603.23] 83 802 807|217 0.04 0.06] 12587 B.60] 0.0022|
0,0775| 1603.48 i3 oS08 07| 21T 003  0.06 188.18 6.85! 0,0014
0.0797| 1603.73 B4 o4 308]  @v72l 0.0 0.05  117.37 710 D.ooz2 ; 28,
18:20:55 0.0814] 1603.89 B4l o25 31| 2758 0.21 0.07]  11412]  7.38] 0.0022|  0.0819] 13912 12662
18:2105 0,0847| _1604.24 BS| a37 a1z 277 0.09 010l sosol 781 00028 0.0847] 12251




DOE high power mortor test Amaco Catoosa Test Site 'DOE HP Motor No. 1 | |
Well Mo, & Date: 12/14/58 ta 12/15/98 | _ i
Starfing Dapth = 155663 Bit Type = |Walkar MeDoanald MPSEH \Awerage ROP Excluding Hard Streak,
Ending Depth = 1654.42 ~ |BitsSia=| 475 [ - o = =
Total Depth Orllied Br.e Bit Nozzles = 18,9,12, 12 Depth Drilled = 91.84,
Hours On Bit= 4. 7000 Mud Type = [ water Based ; [Hours On Bil = 3.38]
Average ROF = 2081 | |Mud Weight {ibsigal) = 9.00] I Average ROP | e
Crilistring (ft) = 1631.70 Plpa (It} = BH3 15 Collar {ft) = TAB.54 ] .
T Palnt |
Calculated| Hook Average | Instant. Avarage Poer Foot
Time From  Bit Depth. Flow | Pressure | Specd Load woB WwoB ROP Feet On | Incremental  Hours On| ROP ROP
Time (HH:MM:SS) Start {Hours) | (Feat) {apm] {psi) (rpm) (Kips) {Kips) {Kips) [ft/hr) Bit Hours On Bit Bit {ftihr) {Fihry
18:32:05 02681 1612.50) 88 1184 30| 2761 018] 024 4B43] 1587 0.0053]  0.2681 43,70,
18:32:27 D.2742] 1612.75 ] 1185 33| 2754 025 024 4052 1612 0.0061| 02743 4447
18:32;54| 0.2817] 1613.00] 88 1181 32| 2754 025  D22| 337al 1637 0.0075] 02817 4130
) 16:33:06/ 02850 1513.28 LT 1176 39| 2748 0.29 D.23 TB.75 1663 00032 0.2850 4370] 4548
18:33:37 D.2835 161351 98] 1180] 360  27.55) 0.23 024 2885  16.88 0.0086)  0.2936 42,78 ]
T 18:34102 0.3008] 161378 00 1183 65| 2750 027| 026 3580  17.13 0.0068  03006] 4324
""" 1Eadd 0.3058, 1614.01 99 1184, st 275 0.27 0.26 4830  17.38| D.0053)  0.3058 .8
i 18:3434  0.3094] 161426 98] 1189] 360| 2747 032 028) 6877, 17.63 C.0036! 03094 4234 4091
18:35:54 03261 1614.34] EE] 1321 61| 2582 1.88 0,60 483 17.71 0.0167]  0.3261 33.00|
1B3Ed 0,3428] 161434 100 1412 367 2408 357 1.26 D20]  17.71 D.0167]  0.3428 24,62
- 1manad 0.3594) 1614.44] 101 1383 368]  24.88 279 1.77 573l 17.81] _ 0.0167]  0.3504 19.82 -
18.38:34 0.a761] 181452 ag 1367 364 2496 273 226 485  17.88 00167 0.3761 16.09
. 18:39:34 0.3928] 1614.57 98 1331 358 2538 234) 286 303 1784 0.0167|  0,3928 1215
18:40:34] 0.4094] 1614.71 87| 1317 356)  24.80 2.88 285 838 1808 00167 04094  10.36
i 18:41:34 0.4261] 1814.76 98 1323 358] 2514 255 266 338 1813 0.0167| 04261  7.85
18:42:34 04428 161481 98 1320 360] 25.32| 238 258 294] 1818  0.0167| 04428 5.84]
184334 04504 1814.87 o8 1300 258 25p4)  207) 244 337 1824 0.0167| 04594 4077
18434 04761 161491 a8 1318 358]  24.86| 282 254 268 1828 D.0167|  0.47617 380
18:45:34 0.4928| 161498] 98]  1340| 32 2454 3.03] 257| 386 1805 0.0167  04928] 427
R 0.5004| 161384 af 1182 385 27.60 -0.80] 188 -B620] 1641 D.0167] 05084 600
184857 0.5158] 161279 104 1253] 381 2805 -141] 118 3873 1716 0.0064] 05158 23
14757 05335 161382 108 1361 396 2841 -1068] 055 -16.07|  16.89 0.0167|  D.5325 751
~ 1B:45:39 0.5442| 161377 108 1385 a7  zvm -0.01 0.02] 2185  17.14 06117 0.5442 -6.58]
~ 1B4E:ES 0.5486| 1614.02] 108 1363] agy| 2755 022 -058 5736 1735 0.0044| 05486  -6.04
18:49:26 05572| 1614.28]  108] 1366 398| 2759 048] 035 2883 17.85 0.0086|  0.5572] 483 |
18:49:49 0.5638| 1514.53 109 1369 399 27.57 021 -0.10 40.02 1780 0.0064,  0.5635 -3.26 :
185035 0.5764] 1614.79) 108 1374, 388| 2758 0.0 0.16] 1978  18.16 0.0128] 05764 -1.20)
i 18:51:35 0.5831) 1614988 108 1383 387 2622 1.5 047 1044 1833 0.0167 05931  -0.20
. 18:51:53 0.5981] 1615.21 98] 1398} as3] 22 4,88 140] 5181 1858 0.0050]  ©0.5881 1885 329
18:52:64 | 0150 161408 103 1384 ate| 2497 226 1.81) B335 1745 00169 0.6150 292
~ 185354 0.6317, 1614.04] 113 1380 43| 2812] b4z 149 2700 1741 0.0167| 06317 5240
18:54:27 0.6408. 1614.29 113 1385 411 o7 0021 184] 2765 7.6 00082  0.5408 5.38/




DOE high power mortor test Amaco Catoosa Test Site DOE HP Motor No. 1
Well No. 6 Date: 12/14/88 fo 1211588 |
Starling DE‘P‘ih = 1596, EEI Bit Type = [Walker McDoanald MPESH |Avarage ROP Excluding Hard Slrack, =
Ending Depth= | 168442 Bl Size = 4.75 [ | o
Total Depih Drilled BY. ?9 | IBitNozzles= 9,9, 12, 12 = ‘Depth Drilled = o184 il
Fours On Bit = 4.7000! [ Mud Typa = Waler Based Hnurs_On Bit = 3.38 =
Average ROP = 20.81] =il Mud Weight {ibs/gal} = 9.00 Ammg’é’knp 27,32 §
Crillslring (ft) = 1631.70 [Pipa (ft) = B83.16| Callar (ft) = 748.54
| | = .
' T Folnt
Calculated | Hook | Average | Instant Average | Per Foot
Time From  Bit Depth| Flow | Pressure . Speed Lead = WOB WoB ROP | FeotOn | Incremental | Hours On| ROP ROP
Time (HH:MM:55)| Start (Hours) | (Fest} {gpm) psl) {rpm) {Kips) {Kips) (Kips) {fthr) | Bit Hours On Bit Bit [ftihr) (ft'hr)
18:54:48 D.5467| 1674.55 113 1385 412 2757 02z 138 43.40 17,92/ 00058 0.8467 5.1
_1B:5508)  D6522) 1614.80 113 1381 413] 2760 018 045 4498 1817 0.0056| 06522 547
T 1B:5540 D636 1616.05 13 1382 412 2757 0.21 004 2273 1842 0.0114]  D.6636 520 )
18:56:49 0.5803| 1615.16 102| 1386 arz| 2406 358 o084 6.33 1853 00167 05803| 3.5
1B:57:38]  0.6939| 161541 a1 1372, 334 2083 B68] 218  1844] 1878 0.0138  0.6933 4.46|
10:58:38 07108 1814.77 114 1374] 413 23.1a| 056 184 3845 18,14 00967 07106 -3.91
18:59:38)  0.7272| 1614.00| o]  5o6 152]  78.44 -0.82] 17B]  7se3al  48Z7| 00187  O.7a7e 7.31
19:00:38]  0.7439] 1614.78 7 766/ 264 2810) 029 168 534 18.16 0.0167|  D.7439 6.68
19:01:38 0.7606| 1614.75 112 1355 409] 2806  -0.85 047 -276) 18427 00167] 07606 iga
18:02:23 0.7731] 161500  114] 1387  413[ 27.80 -001  -057| ona3|  18.47|  0.0125  0.7731 3.56
19:02:37 07768 161525 113 1369 410| 2764 014  -035| 6561 1862 0.0038 0 ??ag| .61
~ 19:03:36] 07933 161550 111 1512 405| 2550 220 o022  i513] 1887 00164 07833 347 |
1904:05 0.8014] 161575 10 1728 400| 2211 545 137 3147 1643 0.0081]  D.8014 487
19:04:33| 08052 1616.00] 108 1845 38| 1870 72|  330] 3250) 1937  0.0078]  0.8082] 542 !
 19:04:59] 0.8164] 1616.28 108] 1860 393 2013 738 477 3486 19.83) 0.0072]  0.8164  14.08) 481
19:05:58 0.8331| 1615.88 113 1519 411| 26.38 0.35 482 2282 1925 00167, 0.8331 9.28 =t
— 1Eie) 0.9322] 1515.92 112 1333 408| 2757 0.21 442 aamnl 1929 0.0802 09322 6.00
1H1207 0.9353] 161817 112 1338] 407| 2758 021 337| 8280 1854 00031 06353 813
19:12:47 0.9464, 1616.43 111 1452 05 24.83 283 2719|2297 1980 00111  Db.5484| B25 0
19:1312] 0.9533] 1616.68 111 1804 403 19.86 7,60 224 35.55|  20.05 0.0068|  0.9533 811
19:13:39 09608, 161893 10| ]gz_g 400 19,58 7.66 3.74]  H337 20.30] 0.0075 09608 B854
1914112 0.9700 1617.18 111 1842 403|  19.32] 832|533 3745 2055 0.0082) 08700 848 508
3 19:14:41 097681 18617.43 A1) 1e4s|  404] 18200  B23] 693 3175 2080 0.0081,  o0.gred B47!
19:5:01] 0.89836  1617.68 112 1820 407 2076 655 767 4500  21.05 0.0056| 0.2838] 849
19:16:02] 1.0006, 1618.15 11 1848|  404] 2021  5B2] 73R -2.88| 2152 0.0169]  1.0006]  13.55] 31.75
19:16: 35| 1.0087 161840 111 1748 405] 2248 508 672 2680 2177 00082 1.0087]  32.00 =
s 1.0184] 1618.65|  112|  1795| 407 1877 768 683  2580] 2202 00087 10184 2947/
102720 161890 111 1836 403 19,90 7.56 650 337 2237 o.0078] 10272 3058
1.0047 161818 12 1803 a0s| 2194 5.60 631| 3362 2353 0.0075]  1.0847| 3047 29.56
_ 10414, 161941 11 1876 404, 10.47) 7.95 B.78| 3723 2278 00087 1041|  so7s|
Seatet 10500 161866 112 1813, 408 19.67 776 731 2883 23.03 0.0086|  1.0500]  31.00] 3273




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Mnft_a_:r No. 1

| ]
WellNo. 6 |Date; 12/14/98 to 1215/88 I = = [ e
Starling Depth = 1566.63] |8t Type = |Walksr McDoanald MEBEH 1l | Average ROP Excluding Hard Streak, |
Ending Depth = 1654.42| Bil Slza= | 4.75| | - '
Total Depih Drlled 9779 | Bit Nozzles = (8,9, 12,12 | =1 Depih Orillad = 91.84
Hours On Bit = 4.7000 | Mud Type = \Water Based Haurs On Bit = 398 =
fwerags ROP = 20.81 ' Mud Weight (bsigal) = | 8.00! i Averaga ROP 27.32]
Drilistring (ft) = 1631.70 — [Pipe(ft) = 88316 Collar (ft) =/ 748.54] . -
1 , .
. 0 Paint |
Calewlated  Hook Avorage  Instant. Averago  Per Fool
Time From | Bit Depth)  Flow | Pressure  Speed Load woB woB ROP Feef On | Incremental  Hours On| ROP ROP
Timo {HH:MM:SS) Start (Hours) | (Feet) | (gpm) {psi} (rpmy) (Kips) | (Kips) @ (Kips] | (ft/hr) Bit | Hours On Bt BRI iftthr)  (ftrhr)
QJEE_EEJ 1.0500| 16168.81 115 1487 _-EEMS 20,33 0.35! =38.91 2?.18 0.0000| 1.0500)
B8:37 | 1.0586) 1619.08 118 1462]  432] 2854  -1.35 30.02| 2243 0.0086|  1.0586]
5:19:37 1.0753| 1618.85 116 1396 421) 28.86|  -1.81) -13.04) 2237 00187 10753
B:15:58 1.0814] 161811 110 1277|  400[  ZEGD 053 4388 2248 0.00ET|  1.0814 5|
8:20:50 1.0981] 1618.06 110 1280 402  zEES[ 041 075 -18.24 2243  0.0167| 10881
B:21:07 11003 161931  117] 1284 403 2813 0.71|  -DBB|  108.70] 22,68 0.0022] 11003
2126 1.1056| 1619.56 110  1285| 4po| 2844 0.72|  -0.36| 4832|2203 D.0053  1.1056 S
&22:08 1.1175] {61981 190, 1603|  4p1| @572 485| 108 2087 2318 00118 11175 14.81
822736 11250, 162008 10]  17e6| 4DzZ|  ZogE] 7.7 275  magal 2343 00075 11250 Sl
8:23:06 1.1333] 162032 111 1773 A4 20,35 BAB| 447 2977 23.60 00053 1.1333 THA2]
8:23:37 11418 1620.57 111 1758 404 2154 7.05] 573 2986 2394 0.0086) 11418 1812
8:24:08| 1.1506] 1620.82 ERE 1781 408] 2255  6.07) 680 2887 2418  0.0086]  1.1508| 26.17) 30,55
_®2436)  1.1583] 1621.07| 11| 1751] 405 2314|550 691 3260 24.44 0.0078|  1.1583] 2547
~ R250| 1.1678] 1621.32] 112 717 407 22,90 576 6.51 26,000 2465 0.0004]  1.1678 az.4q|
8:25:39 1.1758] 1621.57 111 1855 406 20.62 791 648 3143 2404 D.O0BY 11758 2001,
AZ6:0Z 11822 162182 1z 1790  407|  2382 589 625 307 2515 D.0054] 11822 2048 315
B:26:32 1.1808] 1622.07 112 1743 409|  23.38] 5.2 BOB 2633 2544 0.0086 11908  30.82
~ Heess 1.1881] 1622.33] 113] 1869 412 21.37] 7.24| 642 3533 2540 0.0072] 11881,  30.94 0
Bi27:2|  1.2044] 16R2.5T| 114] 1777 418 2347 518 31| 38.28] 2594 0.0064| 12084 31E4|
~ B2Tsy 12142, 1622,53 115 1788 47| 23.26) 537  580] 26.10]  26.20 0.0097| 121420 3128 3162
_ @@p24| 122M7] 162a0B] 145 1852 AT7| 2728 523 587 3330|2645 0.0075| 12217 31.78 '
B2RAT 1.2281) 1623,33) 15 1783 447] 23986 544 581 320 2670 0.0064 1.2281 3241 —
B:29:24 1.2383]  1523.58 15, 1772, 418)  23.30) 535 553 2485 2555 D.0103] 12383 az2g3
8:29:51 12458 1623.83 15, 1854, 4200 2185 B70]  5.84] 3244 2720 0.0075] 12458 3229 3158
8:30:22 12544 1624.08 116 1758 421 24.28 438]  584] 2931 2745 0.0086|  1.2544 31.28 i
83054 1.2633] 1624.34 116] 1789 421]  2313] 546 547 2885 2771 00083 1.2833] 3131
8:31:21 1.2708] 1624.50 115, 1827 420]  22E2 505 557 3328  27.96) 00075 1.2708 e
8:31;58 1.2811| 1624.84 116 1745 422 2413 450  540| 2454 3821 00103 12811 2661 2863
832132 1.2908| 1625.08 117] 1754 425, 2422 445 455 2648|2646 00084  1.2908| 2959
§:33:07 1.3003| 162534| 118, {782 427] 2482 4.14 480 2592 2871 0.0097]  1.3008] 2875 =
B:33:44 1.3106| 162560 97| 772|428 2470 396 460] 2455 2897 0.0103]  1.3108] 2752
i 8:34:08 1.3172| 162585 118 1896 428] 2308 5.49 451 3o04]  F9.22 00067 13172l 3877 ITaT




DOE high power mortor test Amaco Catoosa Test Site

'DOE HP Motor No. 1 |

| = i =
Well No. 6 Date: 12114198 o 1215098 = . e
Starting Dapth = | 1506.83) Bit Typs = Wﬂer hcOoanald MPESH 1D Average ROP Excluding Hard Streak,
Ending Depth = | 1684.42 Bil Siza = 478 ] i )
Total Deplh Drilled | 9779 Bit Nozzles = 8,4, 12,12 = Dapth Drilled = 81.84 [
Hours On Bit = 4.7000 Mud Type=  |Water Based Hours On Bit = 336 |
Average ROP = 2081 = Mud Waight (Ibsigali = aon Average ROP 27.33] e
Drillstring {ft) = 1831.70] Pipe ()=  883.16| |Collar ity = 748.54 D F ==
10 Point
Caloulated| Hook Average | Instant. Average | Per Foot
Time From | Bit Depth)  Flow | Pressure | Spood Load WoB WOoB ROP Feet On  Incremental | Hours On ROP ROP
Time (HH:MM:55)| Start (Hours) | (Foet) {apm) (msi) {rpm) {Kip=) {Kips) {Kips) {ft'hr) Elt Hours On Bit Bit {ftihr) (ftrhr}
8:34:51 | 1.3292| 162610 118 1750 428) 2485 3.80 437 20531 2947 0.0113  1.3282 27.24
— 5:3540 13428 162635 17 1767 427] 2374 4BB| 445 1861 2972 0.0135 13428 2570 il
8:36:08] 1.3508, 1826.60) 117 1803 427 2518 351 433 3152 7587 0.0081| 13508 3583
1.3675, 1626.61 i17] 1rag) 427| 2365]  488]  4.53] 1255 0.8 0.0167| 13675 2287 19.08
1.3781] 182717 118 1784 427 20761 702 498 3412 30.54) 0.0106]  1.37A7 24.08]  3d.11
|
Ta7E1 163178 KL 1313 4122|000 og2 4853 3518 0.0000)  1.378%
1.3947| 163157 113 1307| 410 2845 0.55| -1342 a4 00167 1.3947|
14114] 1631.59 112 1282 4w #mEl] 0.43 1040 3485 0.0167 14114 ==
1.4281| 1631.73] 113 1298 410] 2858 0.3 1168 3518 00167 1.4281]
1.4400| 163z04| 113 1302 410  2804] 0.5 D44 2084 3547 0.0119]  1.4400
14544 163229 113 1614 410] 2461 441 1.18]  17.44]  3556| 0.0144] 14544 —
1.4692| 1632.54] 113 16594 at0, 2308 5.94 225 1747 3581 0.0147] 14682,
1.4800| 163279 113 1759| 413 2281 5,06/ 3.38]  2317| 36.18|  0.0108] 1.4800 981
1.4892| 15633.04 13] 1861 412, 2064 B23] 486 2721 35.41 0.0092] 14882 7
14983 1633.78) 114 1796 414 2268 632 619 27.86] 3666 00092| 14883 1zay|
1.5103| 163355 114 W2 ai3] 233 566 644 2122 3882 00118 15103] 73]
1.5188| 163380 114 1883] 415]  20.18 269 6.99] 2062 3747 0.0085]  1.5188 20.86] 2567
1,5286| 1634.05 118 1770 417 2248 643 r.o7 2522 3742 00057 15288 2248 =
15428| 1834300 114 1707 414 2544 5.50] 6.52 17.85) 3767 0.0142]  15428)  21.99)
15531 163455 115 1616 _ 418 218 .94 | 6,54 2436 3voz| 0.0103|  7.5531| @282
1.5625| 1634.80] 115 1795 420  2ag2 5.37 658 2652 387 0.0094 1.5625 2421 7283
1.5753| 1635.06 115 1738 7| 2434 466 578|  19.85] 3843 0.0128]  15753| 2383
1.5883| 163531 118 1801 4200 2139 749 5898|1948 3888 00131 15883 2280 I
1.6031| 163556 115 1788 48] 2144 748 B.28| 1706 38,53 00147 16031  21.68|
16172| 163581 118 1768, 421| 2271  ©619 6.24] 1755  30.18 0.0142]  16172] 2113|1848
1.6258| 1636.07 115 1949 418] 2189 700 B.56 2938 3944 0.008s| 162580 2123
: 16242] 163632  116] 1878 422 2231 5.51 6.83 3007 3969 00083 16342 2151
4:06:20| 1.6433] 163657 118 1848 430 2208 5.73 678| 27.63] 3984|  D0.0082] 16433 2257 |
il 9:06:51 16454 160662 117, 2020 425 1920 B.48 748 4174 4019 0.0061)  16494| 2355 3134
S07:13] 18555 163707 117 2014 475 2101 772 748] 3847 4044 0.0061| 16558 2438
9:07:38] 16625 1637.32 11a; 1808 4311 A7 6.54 748]  ar3sl  4bh6s| 00065 16625 2551




DOE high power mortor test_A_macn Catoosa Test Site

!D{)E HP Motor No. 1

—— = 2
Well No. & Date: 12/14/98 1o 1211598 | = —
Starting Depth = 158663 Bit Type = |Walker McDoanald MPSSH 1 Average ROP Excluding Hard Stresk. =
Ending Depth = 169443 Bit Size = 476 ]
Tolal Depth Drilled a7.78 _|Bit Nozzles = T = f= | Depth Drillad = 9184
Howrs On Bit= | 4.7000 Mud Type = ‘Watsr Based Hours OnBit= 3.38| B i
Avarage ROP = 20,81 -Muq__'!.f'!ul'g!g_ht (ibsigal)y = 9, EI-EF - .ﬁ.varage ROP 7az =
Drillstring (ft)= 163170 Pipe (iy= 88316 Collar iy =| 748,54 I il B
I o i{
' i Falnt
_ | Calculated| Hook Average | Instant. Average | Per Foot
Time From  Bit Depth) Flow | Pressure  Speed Loard WOoB WoR ROP Feet On | Incremental | Hours On,  ROP ROP
Time (HH:MM:55)| Start (Hours)  (Feat) {gpm) {psi) {rpm) (Klps) {Kips) [Kips) (ftfhr} Bit Hours On Bit Bit {fihr) {ftrhr)
9:08:04 1.6697) 1637.58 118 1873 420  19.21 9.41 BOB| 3481 4085 0.0072) 16857  27.89
5:08:30 1.6768 163783 196 19950 423|193 9.45 880 3473 a1z0 00072]  1.6768] 3072 3673
9:08:03 16861 1638.08 117 18840, 425 20.36! B.27 836  BY6 4145 0.0082]  1.6851 FEC
B:08:33 1.6844| 1638.33 116, 1983 423| 1881 9.94] 881 086 41.70 0.0083) 16844 32.04
0:00.55 17006 1638.58) 118 1974 430, 2024 838 809 4148 4185 00081 1.7006 34,04
E0Rd 1.7086| 1638.23 117 1934 424] 20,37 825 BBE| 3078 4220 D.00BY)  1.7086 3462 3158
BT 17150 1638.08 1189 1993 431 15.98) BE3]  BEI 3083 4246 0.0064]  1.7150. 3463
_g1108] 17208 1638.34 18] 1840 428 2084 770 B58| 4284  azmi 00058 17208 3a77|
B g11:32 1.7275 1639.58 17 1938 426  20.80 784 816| 3777 4266 0.0067| 17275  3asal
51153 17333 1639.84] 118 1961 430  19.63 B97|  @28|  4asa| 432 D.0D58]  1.7333| 35,53  40.85
T 1.7388] 1640.09 117 1988 27| 197 9.22]  BA4T| 4515 43.46 0.0056| 17388  asds|
5:12:38 1.7458 1640.35 117 1953 425| 20,43 6.18 £38] 3584 43q2 00069  17458'  3m01)
5:12:58] 17517 164060 118, 1880] 427 20.88 7.79 840 4383 4357| 0.0058] 17517 39,67
9:13:21 ] 17578, 1640.85 471 2023 4z4) 1897 960 B75| 403 43 0.0061 1.7578 3867 4142
0:13:45| 17644 1641.10 120)  1922] 35 21,53 7.14] B.39 3500 4447 00067  1.7644 4066
g:14:12| 17718 164135 118 1812 431 21.47) TE0, 804|323 4472 00075 1.7718]  38ed
5:14:33 1.7778] 164160 119 2024 432| 1887 969 B34 4451 s4qr D.00S8 17778 3969
0:15.03 17281 141,85 118 1825] 42a| 2080 7.85 836 2582  asze 0,0083]  1.7867 3855 3529
9:15:23] 17817 1842.10 17 2032 424]  18.86] 9.72 838 4395 4547 0.0058| 17917 3874 =
91801 18022 154235 117 1871 426 20047 .16 858 2381 4572 00106 18022, 3568
9:16:32 18108 1642.60/ 18 2001 428] 2023 8.38 BY6 2984 4597 0.0086  1.8108]  34p2
R 1.8189) 1642.85) 17 2117 426]  1624]  12.20] 096 81.28] 45.2] 0.0081 18188 334y 3051
9:17:25 1.8256 1643.10 18] 2114 428] 1887 968 863 3637 4647 00057 1825 3320
9:17:58] 1.8350) 1643.35 118]  ZO074l  428] 1810|1042 97|  2709] 4672 0.0084] 18350 31.89)
~ @iB@s 1.B417| 184361 114 2300 433 17.09 11.40]  10.423] 3808 4688] o067  1.8417| a4l |
8:18:40 1.8464| 164385 120 2163 435 1874 882 1071 5356| 47,23 0.0047] 18464  32084| 3673
5:19:04 1.8531| 1644.11 17 2127 27 15,55 H.64 984 3668 4748 D.OOE7|  1.8531) 3475
91927 1.8594| 1644.37 116 2042 42| nat 7.0 B.52) 3085 4774 0.0064]  1.8584] 3349
9:19:46 1.8647| 1644.62 118 2063 428! 21.39 7.28| B89 4802 4799 0.0053| 18647 3632
5.20:11 1.6717| 1644.87| 120 1924 435/ 19.48 8,11 8431 3801 4824 0.0089|  18717| 37.82] 3058
9:20:38 18784 164512 118 2110 423] 1448 13.92]  9.25| 3208 4848 0.0078) 1.8794| 3748
9:20:58 1.B850] 1645.37 15| 2100 419] 1674|1175 8B8y| 4568  4874] 0.0056| 18850/  3s18|




DOE high power mortor test Amaco Catoosa Test Site

_DDEHP Motor No. 1

Well No, 6 "Date; 12/14/86 to 12/15/98 | .
Starting Depth = 158563 Bit Type = IWaIkErr McDoanald MPESH _ | - _Average ROP Excluding Hard Straak,
Ending Depth = 169442 Bil Size = | 4.75] 1.
Total Depth Crilled a7 78| Bil Mozzlos = 19.8,12,12 == \Depth Drilled = 81.84 | il
Haours On Bit = 4.7000) Mud Type = (Water Basad Hours Cn Bit = 338 =
Average ROP= | 2081 Mud Weight (ibs/gal) = =~ 9.00] ] Average ROP 2733
Drlilstring (it = 1631.70 Pipa (/1] = #8316 Callar (fl) =| 748.54 i B e
|
10 Point
Calculated  Hook | Average  Instant, Average | Per Foot
Time From  Bit Depth Flow | Pressure | Spoed Load woe WoB ROp Feet On | Incremontal | Hours On ROP ROP
Time (HH:MM:S5)  Start (Hours) | (Feet) lgpm) {psi} {rprm) | (Kips) {Klps) (Kips) (firhr) Bit |HoursOnBitl  Eit {f'hr) {ftrhry
§:21:24 18010, 164562 116 2121 423 1552) 1281 10.89] 3648 4889 0.0089)  1.8819 39.85)
m2tad 1.8075] 164587 116 2183|  422] 1483] {347  1223] 4494  4b.24 0.0056,  1.8975 4048 3B.71
B IR 118 2101 427| 1763  1089] 1250 3271 4949 0.0078 19053 38.38 o
3:22:37 | 19122] 1646.37 120 2108 436 1555  1288] 1238 3528) 4974 0.0089]  1.9i22] a2@20 =
5:23:00, 109186] 164663 119 2177 432| 1603 1241 1251 4p72|  S000)  0.0064, 19186, 98,20
52321 18244| 164688 17|  2082|  425| 19700 880 11.71| 4188 5025 DD0058| 16244 3784] 3748
 @2saz 19303 1647.13 16 2143|  4z2) 1665 11.81  11.38] 4405 5050  0005B| 1.8303) 3856
8235 1.8328| 1647.38 114 2086) 414 14.927] 1238)  11.68] 10731] 5078 0.0025]  1.9a28 42.58
= 52449 19480 1847.89)  119] 2058 43z) 1744 684 1108 1572] 5136 D016 18488  3944| 413z
T mzEDT 1,958 1648.14 18] 2082 434 17.34 11,15, 10,83 4874 51.51]  0O.o050 1.9539 40,68
19587 1648.40 18| zoEl  432] 74 11.08] 1127 B1.98] 5177 00042 19581 arre
15642 1648.65 118 2125] 432 1564 1279] 1146  40.83] 5202]  D0O61  1.0642|  42.96,
1.06B3] 164800 120 2113] 435 1646 12.01| 1138 &s€2| s2.27| 0.0042  1.5883 45.08) 5194
19730 1649.15 115 2oEa) 433] 1583 1278|1196 4684|5252 0.0056' 16738 4550
19803 1648.40 118 2135,  430| 1622 12.23]  1218] 3518 5277 00064)  1.5803, 4513
19861 1649.65 117| 2088 424 1881 9.94| 1185 4162 5302 0.0058]  1.0861 45.13)
1.9628 1649.80 116 2139 423| 1531 1311 120%| 3875 5327 0.0067  1.8928| 41,83 4468
18884 1650.15 115 2170] 420 1510 13.31| 1227  37.73] 5352 00067  1.9084]  44.70
2.0081] 1650.40 115 247, 417 1522 13.48] 1236 3847 a7 0.0086 20081 @172 3
2.0142] 1650.66 16| 2245 422 1781 11.18]  12.15] 41.35] 54.03| 00081 20142 408
G008 20182 165051 118 2069)  428] 20400 823 11.80] 5035 54.28 0.0050] 20182  41.08] as27
5:28:33 20278 1651.16 118 1523| 431 2164 7.04| 1056 ~ 2880] 5453 0.008G| 20278 38,02
52949 2.0323) 165141 118 2043 aze| 2112 764 G4 5882 54.7H 00044 20322 3874 ==
~ maonaa) 2.0392] 1651.67 119 1808 432|214 756 833 3608 5504 0.0063| 20392 38,55
6:30:38)  2.0458 1651.92 117 2084 27 17 11.56 841 37.93| 5529 0.0087]  2.0458 38,01 3757
5:30:56 2.0508] 165217 118] 7170 4280 17.10 11.53)  007| 4871 5554 0.0050)  2.0508 3010
8.31:16) 165242 118 2055| 428] 2007 B.68 933 4634 5578 0.0056|  20564]  39.88
B:31:33 165268 113 2100 4130 2206 6.64 8.18] 52.28] BHOG 0.0047| 20811 42.87 )
8:31:50 1652.93 118 1977 427 2222 670  902] 5381 5630 0.0047|  2.0858 43.94] 50,50
9:32:0 20714 1853.18 113 1993]  410] 20,53 8.29) 837  4673] 5555 0.0056]  2.0714] 4347
32:28) 20764, 165344 118 2177 430] 1763] 1108 828  51.13|  &6.81 0.0050]  2.0764 46.90.
5:32:50 2.0825 165369 118 2050 427 20,04 875]  #%3) 4183 57.08| 00061 20835 4535




DOE high power mortor test Amaco Catoosa Test Site

IDOE HP Motor No. 1

i . ——
Well No. 6 " |Date: 12/14/98 to 12/15/98 N | = ==:f S Ll
Starting Depth = 1586.63 Bit Type = Walker McDoanald MPEEH B Average ROP Excluding Hard Streak, o
Ending Depth = 1694.42 Bil Size = 475] _ ' '_" I =
Total Depth Drillad | o778 | Bit Mozzles = i9, 812128 Depth Drilled =/ 61.84 _l
Heurs On Bit = 47000 Mud Type = Water Bazed ” Hours On Bil = 336 i
Average ROP = 2081 B  [Mud Waight {Ibs/gal} = E.Uﬂl] L _|Average ROP | 7.3z ==
Brillsiring {ft} = 1631.70 Fipe (it} = | _ B83.16 :C‘-allar = Td48.54 3
10 Faint
Calculated| Hook Avarage | Instant. Average | Per Foat
Time From |Bit Depth| Flow | Prossure |  Speed Load WOoB woB ROP | FeetOn | Incremental | Hours On | ROP ROP
Time (HH:MM:SS)| Start (Hours) | (Fest) | (gpm) (psi) {rpm) {Klps) | {Kips} | (Kips) | (ftfhr) Bit |Hours OnBIt|  Bit iftthr) | {ftihr)
S 331 20883 1653.94] 17| 1974|426  21.59 7.28, BA2]  43.00] 7.3 0.0058) 2.0883) 4617 4529
9:33:29 2.0933| 1654.20| i8] 9151 430, 20.04 B4 B83|  48.25] 5757 0.0050] 2.0833 48.00 =
8:33:53 T 2000] 165445 112 2077 408, 1962 517 g.01] 3741]  57.82 0.0067 21000 48,37
9:34:34 21114 1654.70) 1200 1807 438 2035 546 848] 7259 5807 00114 21114 4945 i
8:34:59 21183 1654.85) 121] 2035 438] 1734 11,34 900  3542] 5Ba: 00068 21183 3967 3a3E7
9:35:28| 2.1264] 1655.21 118] 1988 430 1716 11.45 984  3164| =858 0.0081|  2.1264]  37.65 k
T 53548 2.1322] 165546 118 2189 428] 1465 13.81) _ 10.87| 4293 5843 D.0058) 2.1322]  37.48
9:36:14 2.1392] 165572 118 2174 430 t4.23) 1429 : _11 a0 3618 59.09 0.0069 e EH——
53541 21487] 165587 116 2100/ 423]  16.03] 1255 {272 3330 58,34 0.0075| 21467  35.53 a@s.00
&37:11| 2,1550) 165622 118 2108 428)  1412]  14.39] 1333|3051  &56.50 0,008 21550 s
83732 21608 1BBB47 118  zi2d 431) 1274|1568 14.17] 4287 50.84 0.0058 21808  a3ea|
2:37:47] 2.1650] 1888.73 17 2138 424)  1587] 1271|1383  61.02]  60.10 00042 29850  asoe|
B T 114 2185 418| 1580 1276 1362 5366,  60.35 0.0047| 21897 38.08 4381
5:.36:25 2.1756] 1657.23) 118 2102 400/ 1538 13.18) 13,74 41.13]  60.60 0.00681] 21758 3665
BARET| 2.1844| 185748 115  2147| 418]  13.B7 1463 1379 2955 60,685 0.0085]  2.1844|  30.10|
T oag2i|  21911| 185773 116] 2158 422/ 1362 1484 1362 3741  &i.do 0.0067| 21911 3855
§:39:38 2.1958| 1857.99 197 2150] 427 1468 1381| 1384|5453 6138 0.0047|  21958] 4006, 38.68
8:40:11] 22050 1656.24 116 211 422] 1558]  1297| 13.88] 2828 6161 00082, 22050  a3aar ]
§40:38] 22125 1658.49 117 218g 424 1480 13,64 1398 3282  B1.65 0.0075 22125 3948
541:18) 2.2236| 165875  117| 2078 424|  1331]  1615] 14.08] 2274 6212 00111 22235 3533
T G41:40] 22322 165900 17| 2109 425 1286 15.52 1432 20.42 62,37 0.00B5! 23323 3377 #3776
Guz20] 2.2408| 1659.25 117 2086 427 13.38 15.01 14.45 2856 6262 50059 2z e
BAZET 2.2511| 1659.50 117 2083 427|  1433] 1415 1469 2447  62.67, 0.0103] 27511 30.15
5:43:30 2.2603| 1658.75 118 2134 428 1323]  1523] 1501 27.24| 63.12 00082 223603 2083 =
Gddi0z) 2.2892| 1860.00 117 2098] 426) 1330 1516] 1501 2500 6337 0.0088)  2.7662] 7908 27.07
i 94441 22800 1660.28 17| 2067 424|  1458)  1383]  1470] 2345 63.63] 00108, 22800 2647 £
345112 2.2886) 166051 18] 2186 431] 1381 1470 1483| 2853) B3.BA] 00088 22888  274%
9.45:38 2958 1660.76]  117|  2178]  424| 1630|  1220] 1424 9547 6413 0.0072] 22988 2724
——— 301 ; 115 2050 417| 1938 934 1307  43.83]  64.38 0.0056]  23014] 7008, 3134
94632 2.3108| 1661.26 17 2120] 426] 1718/ 1145 1232 26611 6463 0.0084] 23108] 2875 =
9.46:57 __zafral 166181 121] 2143 439  1BD2]  10.65] 1167| 36.20]  64.88) 0.0069  2.3178| =837
| 947.28 23264 1661.76 18 2009 434] 2003 B.70 10,47 2951 E5.13] 0.0086 2.3284]  anoz|




DOE high power mortor test Amaco Catoosa Test Site

|
Dale: 12/14/98 to 12/15/98

DOE HP Motor No. 1 |

Well No. A
Stafting Depth= | 1596.43 Bit Type = 'Walker McCoanald MPSEH o | Average ROE IEx:Iudmg Hard Streek.
Ending Daepth = 1694.42} Bit Size = | 4, ?5 | | I R Il
Total Depth Drilled g7.78| Bit Nozzies = '8,8,12,12 == |Depth Drilled = 91,84 N
Hours On Bii = 470007 ud Type = Waler Based Hours On Bil = 396 —
Average ROP = _E0.B1] | Mud Weight {Ibsfgal) = 900 | Averags ROF 2.3z
Drilistring {ft) = 1831.70. i Pipe iftj= | 883.16 Collar {ft) = _T48.54 ——
10 Falnt
Caleulated . Hook Average | Instant. Average | Per Fool
Time From |Bit Depth| Flow | Pressure Speed Load WoB WOB ROP Feet On | Incremental | Hours On| ROP ROP
Time (HH:MM:5S)| Start (Hours) | (Feotl) lapm) {psl) {rpm} {Kips) [Kips) {Kips) (ftihr) Bit Hours On Bit Bit (ftrhr) iftihr)
G753 2.3333 1662.01| 118 2064 428 1759 11.04)  10.24]  3642] 6538 D.00B8|  2.3333]  30.84] 3130
DB:17 23400 1662.26 18| 2088 422] 1617 12.42 10,85 37.08]  65.60 0.00B7 2.3400 a1.4a1 il
G843 2.3472| 186251 115 3067 18] 17.01 11.66 10.89 3517]  65.88 00072 23472 aaA7
5.49:10 2.3547| 1662.76|  11B| 2045 428 17.06 1158]  11.08] 3243]  &6.13 D.0OO75| 23547 3443
D42 2.3636| 1663.02 120 1843] 435 1807 1061 1146] 2854  66.39 0.00B8| 23636 33.34| 3338
| L — | '
I 10:03:25 2.3625| 1e83.08] 114 1357 415 2049 0.30] 11832 6648, 0.0000]  2.3536 B
- am0m3az| 0 23853 {6634 118 1356 428 2560 0.20] 15870 BB.71! 0.0017] 23653 ]
= 10:04:32| 2.3818| 1683.12 18] 13B4] 433 2965 047 -13.11, 6648 0.0167  2.3819 =
10:05:17 2.3944| 1663.38 18 1351 433 2078 0.04] _ 20.15]  E5.75) 0.0125] 23944 =
10:05:59 24061 166383  115] 1663 418 2118 6.32] 141 2150  67.00] 00117 24081 =l
10:06:24 2.4131| 1553.88] 118 2083 429 14.85 14.48] 4.24 36.08) B7.25|  0.0068] 24131
10:06:48 24187| 166413 115 2149 417 1420 14.83[  7.19|  38.82[  B7.50] 0.0067|  24197] 18.53
10:06:51|  2.4206| 1664.40 114 2101 414 1551 10.25| 921 26759 6777 0.0008 24205 .
1052 2.4375| 166486 118 2001 428 1654 1149 150 033 @803 D.0188| 24375
10:08:11 244z8| 18Ba82] 115 2177 420,  14.80 1435 1340 4554 6829 00083 24428 2342
T qooeaz 2.4485| 1686.17] 118, 2147 428 1705 1222] 1265 44.98] G854 D.ODSB| 24485 2196 a3s.00
10:09:00 2.4564| 1665.42] 117, 2104 427] 1840 10.93] 1185 3286| 6A7D D.0O7B| 24664 30.90] )
10:08:19 24817| 166557 120) 2123|435 16.58 1267 1233] 4893 &68.04] B,6053 24617 307
10:09:39 2.4B672| 1665, 92. 120) 2185 435 1525/ 1381 12B2]  44.53| 6920  0.0086) 24672 3747
—10:10:08 121) 2041 436) 1724 1201] 1235 3134 6954 0.0081] 24753  36.80] 37.50
10:10:39 . 115 2061 418 1513 14.03|  1271] 2a74| 8479 0.0085 24830 3568
10:11:04 2.4908| 1666.68) 18] 2212 432]  12.44 16.60]  13.84]  37.40] 7005 00069,  2.4808| 3244
10:11:28 24975 1666.83 118 2136 433 1441 1475|1426 3758 70.30 0.0067|  2.4975 37.83|
10:11:50 2.5036 1667.18 118 2328 426] 1185 1737 1495 4100 7058 0.0061]  2.5036 ar15| 3585
i 10:49:47 2,5006| 166650 118] 1406 430 2981  -0.02| 1548 B80T D.000D| 25036
104851 2.5047| 16EB.85 119 1403 431 Japa 0.8 | 23052 7022 0.0011 25047
10.48:55 2.5088| 166711 117 1406  426|  29.40 .38 | 22305 7048 0.0011] 25058 = =
10:50:28 25150 166736 120 1626 435 26.04 3,57 2821 7073 0.0082]  2H180] 0 |
~ 10:50:55 25235| 1667581 116 2007 421 2008 9.31 273 3282|7098 D.OO75|  2.5275 [
10:51:25 2.530B| 1667.87 119 2072 431 1803 11,27 488 d1A7| 7124 D.00B3| 25308




DOE high power mortor test Amaco Catoosa Test Site

DD_I_E HP Motor Ng. 1

| | =
Wall No. 6 ‘Dale: 12(4/88 1o 12/15/98 I Y, § 2 ] N
Starting Depth= |~ 1596.63 [Bit Type = 'Walker McDoanald MPGEH Average ROP Excluding Hard Streek.
Ending Depth = 1694.42 B | Bit Size = 4.75 | o | . [
Tatal Depth Drillad ar.ve Bit Mozzles = __|8/8,13,13 = Depth Drilled = 81,84 | B
Hours On Bit= | 4.7000 Mud Type = Waiar Bazed | B Hours On Bit =| 3.35/
Average ROP = | 2081 | Mud Weight {lbsigal) = 8.00 ol | Average ROP 2732
Drillstring (fi) = — 1631.70 Fipe {1} = BB3.16| Collar{fj=] T48.54 |
[ 10 Paint
Calculated | Hook Average | Instant. Average | Per Foot
Time From |BIt Depth|  Flow | Pressure |  Speed Load WoBs WoB ROP Feet On | Incremental | Hours On ROP ROP
Time (HH:MM:55)| Start (Hours) | (Feet) {gpm} {psi} {rpmy} [Kips) (Kips) {Kips) (ftihr) Bit Hours On Bt Bit {ft/hr) {ft'hr)
10:51:54 2.5388] 1868.12 120 2035 436 1986 9.72 6.85| 31147 7149 0.0081]  2.5388 43.00
05227 2.54B1| 1668.37 17 1884 424 2126 8.16 BAT| 2704 7174 0.0092|  2.54B1
10:52:56 25561 1668.63 118 2062/ 430)  18.31 10.98 9.88] 3172 72.00 0.0081] 25561
10:53:18 2.5622| 16G8.88 Eiii 2223 425] 1558 13.58] 1075 4180 7235 0.0081,  2.5622|  38.90
~ 10:5344|  2.5684 168913 118 2097 423 1872 1243  10.85] 3438 72.50, 0.0072  2.5694 35.23|  33.05
10:54:10 25787, 1663.38 115 2155] 418 1626 1284  11B3] 3388 7275 0.0072]  25767| 3205 '
10:5433| 25839, 166D.63 121 2178! 440 1571 13.45 1268 4005  73.00 0.0084]  25831| 3336
10:55.00 2.5506 1669.88 121] 2120 440 1746 11.80] 1285 3403 73.25| 00075 250068 3338
25586 1670.13 118 2053 430 17.56 11.71]  12.48]  3052] 73.50 0.00B1| 25886 3334 3425
2.6053) 1670.39 117] 2178 424 1484 1454 1280 3m57|  7aje 0.0067 28053 34.18,
10:56: 16 26117| 167084 118] 2123 430 1640 1284 1287 3933  74.01 0.0064] 28117 3569
10:56:45) 28197 1B70.89] 18] 2103 428| 1637 1286 12,75 30.78] 74.06 D.00B1| 28197 3553
10:57:08] 2.6261| 1671.14] 18] zim 430 14.32] 14.77|  1334]  3988)  74.51 0.0084| 26261  3537|
[ 2.6328| 1671.39] 122, 2134 441| 1669 1252 1351 3863 7476 00067 Z63zE 3588
~ 10:58:02 (ZE411| 167164 118 2088 434 17.83 1149, 1240 25431 75.01 00083 26411 35.07 B
~ dD:Em2s) 26475 1671.89 119 2203 43 14.24 1491 1331 anE8 7528 000684, 26475 35.07] 5
10:58:48] 25539 1672.15 17 2134 425 1591 1335  1341| 3929, 7582 0.0064|  26538] 3584 36,36
10:50:21 26631 167240 119 Z001[ 434 1784 11.45] 1274 2759 7577 0.0082 2.6631 asgz|
10:58:47 26703 1672.65 17 2084 2| 1454 1465 1317 9588 76.02) D.0072  Z6703] 3477
11:00:14 26778) 1672.90 115 2214 434 1481 1427) 1373 3360  76.27, 0.0075] 2.6778) 34,18
11:00:40)  256850] 1673.16 i19] 2112 432 707 1223] 1399 3517  76.53] D.0072 26850 477 3246
26925) 167341 115 2167 418 1827 1299] 1313] 3373  75.78) 00075/ 26925| 3419
27031 1673.66 121 2057| 438|  16.88]  1230| 13.28] 2347, 77.08 001060 27031 3230,
27122 1673.8] 18] 2118 428) 1488  14.38] 13.23 27.88] 7728 _0go0s2l 273 @92
11:02:40 27183] 1674.16 1@ 2163 422] 1666 1262] 1290 3860] 7753 00061  271B3]  32.05 30.00
11:03:08] 27261 167441  122] 2042 _443| 7.87] 1138 1273 3326) 7r78|  0.0078] 27361  ai20
11.0925 2.7308) 1674.66| 116]  2089]  422| 16.93 12.30| 1260 5118, 78.03 0.0047| 2.7308 33.34
11:04:08] 27428 1674.52] 118 2173 427 17.48| 19.76] 1248  2142]  78.20 0.0118| 27428 3.1
) 11:04:35 | _ 27503 167517  120] 2019 438 1345 1230 3305,  76.54) 0.0075| 27603[ 3131 3162
110506 27588 167543 119 2094 433 7| 1516) 1281  2969) 7BBO| 00086 27588| 3072
11:05:43] 2.7692 167568 114 2389 415 14.30] 1485 1351 2508  76.08| 0.0103] 27882 2661
11:06:43 2.7858] 1675.67 117 1602 425] 3842 133 N3] o5z 7o 0.0167]  Z7858] 24.78| i




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor_Nn. 1

| I | |
| | | | 8
Well Na. 6 Dale: 12/14/88 lo 12/15/98 i o | ! =
Starting Depth = 1596.63] Bit Type = |Walker McDoznald MPEEH _|Awverage ROP Excluding Hard Streek,
Ending Depth = 1604,42 Bll Size = 478 [ | T _ rri——
Total Depth Drilled | o779 Bil Nozzles = 5,8 12,12 = Depin Drilled = o184
Hours On Bil = 4.7000| rud Type = Water Based Hours On Bit = 1.35
Averaga ROP = | 20,81 ! Mud Weight {Ibsfgal) = 5.00] |Aweraga ROF 2732
Drillstring (1) = _ 163170, . |F=|pa (=] as3.ia [Gaitar (i =| Fia.5a =
|
T0Foint ||
Calculated | Heok Avarage  Instant, Average | Per Foot
Time From |Bit Depth  Flow  Pressure | Speed Load WwopB WOoR ROP Feet On | Incremental | Hours On ROP ROP
Time {HH:MM:55) Start {Hours) | (Foet) (gpm) (psi) {rpm} (Kips) [Kips) (Kips) (ftihr) Bit Hours On Bit Bit {ftihr) {ftitir}
11:07:16) 27950 167592 117] 1886 426) 2215 7.33] 1043  2rs3] 7929 0.00821 27950 24.28]
110744 2.B0ZB| 1676.18] 115 2068 421 15,13 10.22| 878 3265 79.55 0.0078] 28028 2382 1924
2.8114| 1676.43] 116] 2039 421 1842 10.89 883 2071]  79.80 0.00BS 28114  zags |
2.8214| 1676.68 121 1B73] 438] 16T 12.42] Ba4] 2530 BOLOS G000 2.8214 22,31
i  2.8264| 1676.93| 128 2118 437]  1453] {486 11.10| 4941 8030 0.0050] 2.8264]  24.04
B 2.6333| 1677.18] 10 2144 436 1524] 1398 1244 3660 B80.55 0.0068| 28333 2420 3273
2.8418] 1677.44 118| 2085 433 1587 13.20) 1305 3985 BO.&1|  000BE| 28419 24.20
= 28472 1677.89| 121 2174 438 1364 1528) 1397 4653 8106 00053 28472 2575
11:10:51 28547, 1577.54 118 2150, 432| 1648 1279 1404]  3404|  B131 00075 28547  azes
11:11:19 2.8625| 1678,18 117 2038 427| 1887 1047 1320  3213] B1.56)  0.0078] 28625 4363 3464
11.19:42)  288HD| 1&7844) 118 2154 432| 1565 1357 1342|  3841] 8181 D.00G4| 28688 3418 .
11:12:10| 2.8767| 1678.83 121 20935 438 18,50 10.85 1283] 3280 @205 0.0078| Z.67a7 4.62| i
11:12:49 28875 167B.45 121 1918| 438 215 797 1113 2355 8232 0.0108]  ZEBATS 434
111327 28981| 1679.20] 119 2054 433| 1844 1086| 1074 2397 @257 0.01D6]  2.8981] 3167, 28.41|
11:13:85, 2.5058| 167946 17| 2i0B) 425( 1762 1162 1057 3300 52,83 00078 29058 31,45
i 11:14:26 29944 1679.71| 118 1685 474 1850 P 3 2898 &5, DEI| B onEl s e it
| 1iadan) 25208 1575.95 120 2129] 437 1637 1285 10.79 40400 8333 D.ME4] 29208 40.64
111518 206280 1680.22 120| 2043 43| 1934] 983 1118 3202 62.50, 00081 25289 30 74| 3308
111547 29369 168047 11 2083 _430]  16.86)  1237| 1148] 31.63] 83B4|  00081| 209368  30.6 =
111608 28431 {88073 129 2123 438 1855 1266 1170 41.88,  B4.10 00061 29431 3088 ]
i 11:16:48, 20538 16BOSB| 118  2080|  430] 1648 1275 1212 2313 8435 0.0108' 28538 2565
11:17:20 29628 1681.24)  118] 2123 428]  14.18] 1494 1254 2796 8481 0.00B9)  206628] 3042 30.10
T Aqsds) 2.9756 186148 117 2055|  424] 1262 1544 13,83 20.03] 8485 0.0128) 29755 2455 2
114847, 2.9869, 168174 120 2050] 438 1152 1747 1485 2203 B5.11] 0.0114| 2889|2811
111945 3.0031] 168188 119, 2025 4317 1074 1821 1586]  1570]  B5.36 0.0161] 30031 2573
11:20:23] 30136 1662.25 118 2080] 430 1120 1778|1687 2379 8562 0.0106] 30136 2488 1987
12108 30247, 1682.50, 118 1992] 428 10.72|  18.24] 17.63| 2289 8587 06111 30247] 2379
11:22:03 3.0414] 168268 118 1678 430] 1018 1877|1810 10985 @6.05 0.0167] 30414  21.16|
11:22:51  3.0547| 168283 118 1656 430, 10.65 1828] 1825  18.58] 86,30 0.0133] 30847 18,70
T AT 30644 168318 118 213z] 430 1224 67| 1798 2640 8655  0.0097| 30644 19.60)
112425  3.0811| 168329 17 1847 424] 2247 6o 152 BB BAGG| 0.0167| 30811  17.32] 1541
11:25:20)  3.0861| 168355 117 1801 425] 1537 9.4 1407 16.50)  BEAO2 0.0150]  3.0984 17.09




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 1

Well No. & Dale: 12/14/58 1o 1215/98 " ] [— : 5 ——
Stariing Depth = 1596.63 |Bit Type = [Walker McCoanald MPSEH ' B Aveorage ROP Excluding Hard Sireek. |
Ending Depth = 168442 = |Bit Size = 475 | o s o
Total Depth Drilled 87.78 Bt Nozzles = 9,8,12, 12 Depih Oriled = 61,64 —r—
Haurs On Bit= 4.7000] {Mud Type = Walar Based i |Hours On Bit = 3.6 =
Avorage ROP = 20,81 s ~ [Mud Weight (ibsigal) = .00 Average ROP 27.32
Dillistring ()= | LItk ll..F:"_'F*’ ffty = BB 1Ei Colfar ift) = 748.54 = ! i i v
|
| | | 0 Point
. Calculated| Hoak Average | Instant. | Average  Per Foot
Tlme Fram  Bit Depth) Flow  Pressure  Speed Load WoB woB ROP | Feet On | Incremental | Hours On. ROP ROP
Time (HH:MM:SS) Start {Hours)  (Feet} tgpm} | [psl} {rpmm) {Kips) {Kips) {Kips) (ftihr) Bit Hours On Bit Bit [fthr) (ftihr)
1M:@8:20) 31128 1663.64] 118] 1889 430|  16.29 1287] 1285 584 BT.01 0.0167]  3.1128 1510
11:26:58 34238 168386 118 2014 433 1372 15.38] 1227| 2358 #i.26 D.0108] 31236 15.76
11:27:23 3.1303] 1684.14] 118, 2157 428| 1676 1245, 11.40 3673  B7TS51|  o.0067 31303 i6.z0
11:28:17 31453 168438 121 2018 441 1691 1231 1246| 1670 8706 0.0150]  3.1453 1568 1744
11:26:52| 37560° 1og4.66] 116 2112 423  16.76 12.48 13.08 26,20 saq02 “0.00a7 D I
11:20:22] 31633 1654.90) 118, 1970 433 18.36 30,890 271 80418 Ee& 0.0083) 31633 1814
11:30:16 3.1783] 168515 118 1900 433 1562'  1352| 1233 1668 @ss52 0.0150] 31783  17.30|
1.31:18 338500 165523 118 1706 430, 2577 380 1060 508 #8.80] 0.0167 37850 1703
~__i131:s5 0 37058 1685440 121] 1844 441 1999 938 10.02] 2294 BEAS D.OMOB]  3.2058| 1758  18.00
11:32:26 32144 168574 115 278] 419 1539 13.86] 1028 2931  B9411|  D0.0086,  3.2144 20,66
— i1a3zE| 3.2311] 188550 18] 1431 4209|  2930)  044]  B20| 1442  BA&7  0.0167, 32311 1458
11:33:38 32344 188575  124] 1382 450| 2947, 081  562| yo.04 8913 0.0033] 33343 1545 =
11:34:35 32503 1BBE.O0. 118 1785 429 2148 794 B45| 1585 8937 0.0158]  3.2503 1533
~ 11:35:10 3.260C| 1B86.25] 120 1949 435| 1987 948 547 25093  B962  00097| 32800 1524 7]
11:36:10 32767, 168645, 117, 426| 1676 1244] B8] 1170, swap 0.0167| 32767 1368  13.68
& 11:36:58 3.2800] 1686700 119 432 1825 11.03] B30 1827 G007 00133 33900  13ER
11:37:33 32907 168605 118, 1802 21 2058 880 554 2535 G042 0.0087| 32887 16.42
11:38:08 3.3087| 1687200 118 1500 | 426 2092 846 10.04) 2542  G0.57| 00100 3.3087 16.56 i
11:39:00 ~3,3238] 1BB7 46 118 1861)  428] 1943 9.88]  1012] 1767| G50.83| 0.0142] 33238 1572 2138
= 11:39:37 3.3342| 1887.71  119] 1856 402 20.97 843 832 2438 @08 0.0103] 33342 2144
1140:14)  3.3444] 1887.95 121 1863] 440 2183 758, . 8B3] 2507 &g 00103] 33444] 2009
~ Hi403g 3.3514| 168821  117|  18%9G] 424| 2157 7.85 844 3583 9158 0.0069] 33514 2188
Jtataal  3aghi| feeddy| 118 193] 43 2065 Brd| 850 2587 9184 00067 33611  21.96) 27.13
114201 3a742| 18e8.72) REL 1609 428 2094 B.44 8.21 18.52) 9209 ~ 0.0131 3.3742]  PagEl
' 11:42:38 3.3839| 168B.97 118 1908 431 2085 B.50 522 2553 @923 0.0087] 33838 4.18] .
11:43.08 33928 fa8sZz| 118 1933]  427| 2053 886 B.A48 20.26 52,59 0.0088° 33928 2409 |
19:44:08  3.4094| 18R9.35| 120 1830 438 20,08 .27 B76| 7.73] &272 0.0167 3.4084 .86,
11:45:08 3.4261) 1689.35 115] 1998 419, 1858 1033 9.8 007 8273 0.0167|  3.4261 18.48
~ 11:4G:0B 34428| 168941 1200 2007 435| 2008 825 924 374 9278 0.0167|  3.4428 15,65/
11:47:08] 34504| 168946 119 2004 | 431| 2164 7.78 2.10 287 8283 0.0167|  03.4594 1304 1007
114808 34761 168923 118 1607 427| 2695 286 786 7751 @270 0.0167|  34761|  BEE
114805 34918 158960 120] 1661 434) 2534 4.0 681 1741 92057 0.0158] 34818] 854




DOE high power mortor test Amaco Catoosa Test Site

DOE HP hr'l_p_tor No. 1

| |
WollMo. & Date: 12/94/98 fo 12115596 — _ T ] - — -
Staing Depth= | 1506.63] Bit Type = |Walker McDoanald MPGEH e Average ROP Excluding Hard Streek, ]
Ending Depih = 1684,42 ] Bit Size = | 4.75] il
Total Depth Drilled | 97.78] Bit Nozzins 18,9,12.12 =i i Depth Driled = 61,84 I
Hatrs On Bil = 4.7000 I.. Mud T}.-'p& = Water Basod Hours On Bit = 336 =
fverage ROP = 20,81 Mud Weight :Ihsfgslh =] _gao) - Average ROP 27,32 '
Drilstring () = | 183170 _\Pipe(fy=] 88316  Collarift)= 748.54| _ = ! =
|
[ | 10 Paint |
Calculated | Hook Average | Instant, Average Per Foot
. Time From  Bit Depth| Flow | Pressure | Speed Load Woa wos ROP Feot On  Incremental | Hours On ROF ROR
Time {HH:MM:55) Start (Hours)  (Feet) (apm) {pai) {rprmy) (Kips) {Kips) {Klps) {ft'hr) Bit Hours On Bt Bit {ft'hry iftfhr)
11:50:06 3.50B8) 1689.50| 120 1991]  437] 2008 5.22| 578/ -37.02]  92.87 D.0189)  3.5089 578
11:51:08 3.5256] 1680.54 118 2022| 478 1944 B3l 580 243] 8291 0.0167|  3.5258 4.02
11:52:08 35422 1685.54 119 2067 432| 1828 1085  6.53 _-q.ps_ 92,91 00167 35423 24|
11:53.06) 35580 1BBBSES 116 2029|  423]  qdary 544 | 7.89] D.66) 9202 0.0167|  3.5880) 134
115406 35756, 1880.58) 118 1674 430  21.10 B.25 B74] 256 9206 00187 35756 1.61
11:55,06, 350823, 1GBG.73 118 1962 428 22714 7.29 915 808/ 9310  0.0167| 3.5022 2
11:56:06 3.6089] 1BBS.68) 118 2010] 433| 2138 790 878 301 Bagal 0.0167 36089 147
11:57:03] 36247 16R8.83 121] 1982 438 2292 7.10 a.01 15.66 8330  D.0158 6247 404
11:67.22 36300 1690.18] 124 1555 451] 2250 398 6.52|  4745] 9355 00053  3s3o0| 4zl
11:58:@2] 36467, 168971 118 1808 432] 2285 6.7 563 -2az2| 9308 0.0167] 36467 1.52]
— 115Eas 38525 1888.95 120 1545|436 2845 -0.81 483 43z 9333 0.0058] 36525 a8
11:58:43 36892 16B3.10] L] 1382 433 2852 -0.58 3271 -5172]  SzAT 00167 36692  -347
I 11:58:50 36711 1589.37)  121| 1385 440/ 2948 -1.45 1.56] 14435 6274 Gootel 36711 Teh
12:00:50 36878 168914 120 1375 434| 2940 <131 0.50]  -2322]  E2ST 0.0167 36878 401
12:01:19 16958 168940 118 1375 430 29.20 035  -078| 3106 8277 0.0081 36958  -3.18
B 36980) 16Eass|  11@ 373 43z, 29.38 164 093] 8822 83z 0.0031] 36988 0,33
~ixp230| 37i5e| 1689.38] 121] 1373 438 29.96) 004 -082] -3164] 9275 D.0167| 57158 -6.06
12:03:08 A7261| {68953 18] 1ave| 43¢ 29.06] 0.654 040 2377|8300 0.0105|  3.7261 572 .
12:04:08 37428 168952 120 1554 436) 26,64 3.00 046! 011 9300 0.0167| 37428 -0.83
12:04:53] 03,7553 1884.89 118 2025 428:  19.64 9585 230] 2101|9176 0.0125]  3.7553|  -0.68]  1.45]
12:05:07 37592 1A90.40 118 2035 428 2013 4.40] 61| 68a7 LNl 0.00359 37502 14.44
12:06:07 37758 1680.70 121 2003 438] 15,06 9,50/ 54Z; -143] 0307 D.D18T|  a77EE 3.15]
12:07:07 3.7925| 1680.76 118] 2018 a32] 1891 5.44 .18 323 eaq3l 0.0167|  3.7925 5.83]
12:08:07 3.8092| 1688.79 118]  1951] 4300 2052 8BS 835 212 8318 0.0167] 38082 344
1Z.08.07 3.8258| 1680.80 117, 2004]  42a] 1876 660 835 051 9317 0.0167| 38258 1.8
121007 38425 1685.77 119 2005 434] 2035 5.0 8.28 -1.82| 8314 0.0167) 38435 3.07
12107 38582 16E0.87| 1200  2011] 437| 2082 B.AT 907| 587 93.24 0.0167  3.8592 1.80
12:1Z:07 38758 1G89.84 118 2020 430 20,44 6.94 go7| 067 6323 0.0167]  3.8758] 1.73
1211307 3.8925| 1680.92 118 2018, 428] 2060 8.20 B.o6r 3| 8328 Dote7 3.8925] D22
12:14:07 3.9052) 1BB.81] 18] 2010) 428 20.55 8.86|  BAZ -1.13 93.28 0.0167 35082 397
12:15:07 39758 1680.92) 119 2028 437) 1938 .95 801 078 9329 0.0167|  3.8258 147
121607 39425 15B8.82 120 2030 434|195 8.51 5.22 0200 93z 0.0167| 35455 1.07 L




DOE high power mortor test Amaco Catoosa Test Site '

'DOE HP Motor No. 1 |

Well No. & Dale; 12/14/98 to 12/15/98 ) ) . =
Starting Depth = | 1586 63 |Bit Type = Walker McDoanald MPESH ~ Average ROP Excludlng Hard Streek. =
Ending Depth= | 165442 |Blt Size = T ] e e e o S S ] s
Tajal bepth Drilleg ) 47.79 |Bit Mozzies = 5,8,12, 12 [Gepih Oriled =, 8184 |
Hours On Bit = 4,7000 [Mud Type = Viater Based .l Hours On Bit = 338 =
Avarage HOP = 20.81 [ Wud Weignt {losigal) = 6,00/ Average ROP 7zl N
Drillstring (ft) =_ et /e Pipe (1) = LA Cegltar (ft):= R _
10 Paint
Calculated . Hook Average | Instant. | | Average | Per Foot
Time From | Bit Depth| Flow | Pressure  Speed Laoad WOoB WOoR ROP | FeetOn | Incremental | Hours On ROP = ROP
Time (HH:MM:S5)  Start (Hours) | (Feet) {gpm) {psi) (rpm) {Kips) 1Kips) {Kips) (fthhr) Bit Haours On Bit Bit (ftihr) {Ftifry
12707 3.9592| 1689.92 119 2015.  434] 1889 938 9,31 -034)  93.29 0.0167|  3.5592 0.87
12:18107 3.5758) 1689.91 18] 2008] 428 2026 9.0 937|  -D48] 8328  DO167| 39758 073
1210.07] 3.89925| 168967 120[ 2014] 436 20,29, 910  942[ 247 93z 0.0167|  3.9925] 067 T
~ 12:2007) 40092 1689.92 118] 2013 434] 20061 878 917/ 313 8329 0.0167|  4.0082 033 o012
122107 40258 16E9.85 115 2007 418 20,66 875  9.02] 386 9335 00167,  4.0258 0.80
122201 4,0408| 165024 118] 2007 430 2041 868/ BBE| 1743 93.A1) 0.0150] 4.0408] 218
4,0575| 1688.94 117] 2008 427|  2030] @41 875 3371 9331 0.0167  4.0575 0.20!
= REEZE) — 40792 Yobl0el 1181 &4 451 1878 950] B84 488 9338 00167 40742 0.67]
12:25:01] 4.0808) 1650.07|  116]  2012]  423| 1832 1096 628 308 o344 0.0167| 40908 1.01
122601 41075 1GBR.OG 120 2008 435 18.37 1042 8,71 -B.85 83.33]  0.0167| 4. 1075 0.27 ==
g 1227:01] 41242 1650.06 17 2068 422| 1844|1084 1014 B.00) 6343 D.0167] 41242 101
22801 4.1408] 1500.06 118 2024 428 1918 10.14]  1048] -0.24] 9343] D017, 44408 128
12:28:01] 4.1575| 1680.08 22| 2014 443] 1973 961 10.48 141]  93.45| 0.0167| 41575 e —
12:30:01 41742| 1690.08 118 2028 428 19,45 983 1028 024 93ds 0.0167| 41742 0.57] L
123101 4,1908]  1690.13 20 2089 435) 1848] 986 1007 293 9350 00167 47908 073 i
12.32.01 4.2075| 1690.07 120 2023 437 1919 10.4 983 -390 9344 00167 42075 0.87 =
12:33:01 4.2242| 1690.12 116 2053 421 1889 1035 997 324 9349 00167 42242 0.67
123401 4.2408] 1690.12 120 2083] 43| 17.31 11.85) 1044 020 6349 0.0167 42408/ 0.33
12:35:01] 42575 1690.10 118 2134, 432 1789 11.40]  10.74 -1.04] 9347 0.HE7]  4.2575 0,53 =
12:36:01 — 4.2742| 1690.17| 115 2091 419] 1852 1078, 10.82] 393 9354 0.0167] 42742 0.73
12:37:01 4.2908| 1680.20 118 2053 428| 1905]  10.28] 10,85 219 9357 0.0167] 42008 0.93 i
12:38:01, 43075 1690.18]  119| 2038 432 1649 984 1085  -1,55 9355 0.0167| 43075 0.67
| 189019 17 2017|  427|  19.80| 873 1041 0.64]  B93.56) 0.0167| 43243 0.73]
1680.15 120 2028 435 19.13 1020 1047 -208| G352 0.0167 4.3408 013
12:41:01 ~4.3575| 169021 116 2117 422 184 1281| 1057  3.20| 9358 D.0187,  4.3575 0.83
12:42:01] 4.3742] 1680.23] 118] 2208 428] 1465 14.48] 1141 1.38] 9360 0.0167| 43742 073 =
12:43:01  4.3908] 169034] 115 2255 420 1445 1486] 1238 6.86] 83.71| 0.0167|  4.3908] 147,
12:44:01) 44075, 16890.25 116 2352  422] 1485] 14.28] 13.28] 540 9362 _0.0167| 44078 1.00
12:45:01| 44242] 1690.35 119 2262 434] 1524 1391 14.03 568) G372 00167 44242 170 =
12:46:01) 4.4408] 189033 115 2240 418 14.85] 14,280 14.32] 1,26 9370 00167 4.4408 0.87
AZAT01 44575 1690.31 119] 2z8B| 4 a‘g] 1385  1524) 1448]  -1.09] G368 0.0167) 44575 0.87)
12:48:01 4.4742] 1690.33] 116, 2340 423] 1408 1502 14.55) 131] 9370 0.0167| _ 4.4742 0.93]




DOE high power mortor test Amaco Catoosa Test Site |

'DOE HP Motor No. 1 |

Well Mo, 6 | Date: 12014/08 10 12/15/88 - ) ] ==
Starting Depth = 168653/ Bit Typa = |Walker McDoanald MPGEH | |Average ROP Excluding Hard Streak, |
Ending Depth = — 1694.42] Bil Size = | 475] [ . o] || A
TolalDepthOnlled| ~~ 97.78; Bit Nozzlgs = 18.812.12 Dapth Crilled = 91,84 N
Hours On Bl = 47000 Mud Type = Walar Basad |Hours On Bit = 335
Average ROP = 2081 ~ |Mud Weight {ibs/gal) = 5.00 - i |Averags ROP 27.32
Drillstring (1) = 631,70 Flpe (ft) = | BE3. 16 Callar (ft) = 748,54 = ' il -
. .
. - 0 Point |
Calculated| Hook Average | Instant, Average | Per Foot
Time From |Bit Depth| Flow | Pressure . Speed Load waop woe ROF Feet On | Incremental | Hours On| ROP ROP
Time (HH:MM:SS)| Start (Hours) | (Feet}) | (gpm) {psi) (rprm) (Hips} iKips} {Hips) {ft'hr) Bit Hours On Bit Bit (fi/hr) (fumir
~ 12:49.01 4.4508| 1690.37 120 2320] 435 13.96 15.12] 1472 2.58)  93.74 0.0167] 44808 1.47
12:50:01 45075 1690.45 118 2270 427| 1264 1640/ 1521 448 932 0.0167| 45075 180 094
12:51:01 4.5242| 169052 118 2165 429 q3AT 1559 1547 464| 9389 0.0167] 4.5242 1.93
12:51:44 4.5361| 1690.78 117 2048]  424] 14.59 1451 1533 21.34] 6415 0.0116 45351 ioal
12:52:38 4.5511| 1691.03 115 2038 A18|  1a.21]  1483]  1530| 16.76| 9440 0.0150] 45511 543
12:53:112 4.5606| 169128 118 2043 431 14.06] 1502 1528] 2635 G485 0.00B4]  4.5606 B.B2,
12:53:59 4.5736| 1691.53 116 2027 423  14.14]  1494] 14.98] 1823) 4@ 00131 457 9,04 1624
1z:5041 45853 169178 118 2037 434 14.03] 1503 1488 2218] 9518 0.0117 4.5854 11.58 '
12:55:21 45084 1692004] 17|  2089]  427| 1437 1473, 14.92] 2229 9541 00111 435984 1389
12:56:01 AG075| 169228 1300 2038 434 1407 1501 1485  2222] 0588 00111 46075  16.48|
— 1ZEEAT 4.6203| 1692.54 1180 1984 431| 1482] 1430 1480  10.87] 9591 0.0128] 46203 1853  21.64
12:57:32 45328| 169275  120] 1985 435 14.47 1482 1474 20.01 G616 0.0125|  45328] 20,80
12:58:18 A.6456| 1593.04 114, 2013 433]  1371] 1538 14.80) 2012 9641 0.0128] 46456  20.85
12:58:53 45553| 169330 1211 2015 438] 1448] 1484] 1478 2548 BG&T) 0.0087,  4.6553 21.79
: 12:58:44 45604 169355 121] 2016 438|  1502]  14.20) 1462  17.80; 9692 0.0142] 46594 2088  20.54
46808 189380 117 2092 427 14.25| 14.85 14.78] 2252 8717 00114 46808 2147
L ~4B8es| 169405 120 2187 434 1403 1612 1485 3065 o142 0.0081|  4.6BBS|  21.81
46981 1694.31 14| 2143 416, 16.50 1278  14.34]  27.93| G768  0.0092|  4.6981 22.33 i
4.7147| 169442 17 2268 226] 1793 1141 1388 B70| 9778 00167 47i47]  1o.a7,  18.21




Bit Depth (ft)

Bit Depth DOE HP Motor Test
HP Motor No. 1
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Flow (gpm)

Flow Rate DOE SH-HP Motor Test
Hp Motor No. 1
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Pressure (psi)

Stand Pipe Pressure DOE SH-HP Motor Test
HP Motor No. 1
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Rate of Penetration (ft/hr)
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Penetration Rate (ft'hr)
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DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
| |
Well No. & Dale: 12/16/98 1 - = | I s
|Slarling Depth= | 1683.55 Bit Type =|Walker McDoanald MPGEH [ |Average ROP Excluding _S_!_a_;_:l_s i
Ending Depth= - 1781.24 Bit Siza = 4.75 | i
Tolal Depth Drilled | B7.58| o _|Bit Nozzles = 9,8,12,12 Depth Driled | B7.50. T
Haurs On Bit = 4,10 |Mud Type = VWaler Based - Hours O Ellt 3.82
Average ROP = 21.35 Mud Weight (Ibsfgal) = B.70 - — Average ROP | 2282 | )
DrHIstnng = 1718.05 Flpe (i) = 877.74 Collar () | 740.31| Ll : =
Time From I Calculated| Haook | Average
Start Bit Depth Flow | Pressure| Speed Load Wwoe wogB ROP Feet On | Incremental . Hours ROP
Time (HH:MM:55) | (HH:MM:55) {Fagat) {gpm) (psi) (rpm) {KIps) (Kips) | (Kips) | {fuhr) Bit Hours On Bit| On Bit {ftthr) | ROP {ftihr)
—0B:26:08] 0.00C0|  1853.65 1137 421]  20.54] Da3 | 1879 0.0000 0.0000]  0.0000]
082700 D.0147| 188380 116 1240 423 2841 1.40; 1691 02500  0.0147| 00147 |
I 08:28:01 0.0314|  1654.08 116 1284 423 2801 1.75 | 10.88]  0.4300 0.0167| 0.0314 =
08:26:35] 0.0408  1684.33 117 1332|427 2785 1,40 26.73|  0.6800 0.0034| o0.0408] E
08:28:271 0.0553] 1694.50 118 133 428 2781 1.85 1.45 7.8 0.8400 0.0144]  0.0553|  17.01 17.01
08:30:18] 0.0687|  1694.54 17 1342] 427 27.78 1.98 1,78 17.3] 1.1800 0.0144]  0.0687|  17.08 §
©aBati04) 0.0822] 169509 18] 1375 432] 27.35 2.37 1.87|  20.02] 14400 0.0125| 0.0822] 19.87 =
08:31:52] 0.0956]  1695.34 18] 1376 428] 2752 2.24 2070 1822  1.6900 0.0133|  0.0956 1846
© T 08:32:40/ 0.1088] 168560 118 1382 430, 2686 278 225 16.01|  1.8500 _ 0.0133|  0.9089) 1884 14, 84
083335 01242 1695.85 118 1383 433] 2715 2.59] 233| 1634 2000 0.0153] 0.1242 18,55 18355
08:34:35 0.1408]  1696.08 118 1381 432| 2714|258 251 1248 24100 0.0767| 09406 1655
08:35:16)  0.1522|  1686.31 119 1387] 431 273 2.44 252 2236  2.6600 00114 07522 1742
08:35:15 01688 168658 118 1262] 433 2801 020  242] 18.38) 2.9300 00164  G.1686] 1641 1641
0B:37:15, 01853 1695.02 119 1183 433|  2984| 00D 156 305 22700 0.0167| 01853 145
0B:37:30] 01894 1896.19 115 1133] 419]  20.86 0.0 104]  BASY 25400 0.0042] 0.804] 287 267
0B:37:51 01853 1658,44 114 1083 414 29.84 0.00 0.53 44.23| 270500]  0.0088] 0.1853 a2 T
0B:38:51 02118 1695.54 110 1028)  400| 2987|000  0.04] -30.37| 22000 0.0167| 0.2118] 1477
08,3546 0.2272|  1686.19 110 1018 400 297 o8 0.04 16.44)  2.5400 00153 02272 B.4d|
0B:4D:07| 02331 168644 110] 1022] 400 205 0.34 010 418 27900 00058 0.2331] 573 -
08:41:02 0.2483|  1696.60 08| 1249 395 26.8 2.83 069  16.56| 3.0400 0.0153| 02483 i
08:41:34 D.2572|  1696.94 08|  1335] 398|255 376/  144| 2820 32900 0.0088| 0.2572| 2208 )
T 0BA2:34 D.2738| 1696.93 108 230! 3ps| 2R.20 151 %A -0.64|  3.2800 0.0167| G.273B| 1586 i
TERE] D.2847|  1697.18 108 1135 298]  2B.21 158  202| 23] a.saon D.0108] 02847 1432
084413 0.3014|  1687.30 108 1230 308 28 180 232 6.86) 3.B500 0.0157] 03094 11.50
08:45:00 03144 188755 108 1256 386 2667] 301  233| 1942 3.900D 00131 0.3144] 1066 G.65
08:45:38 0.3250|  1687.80 102 1296 3ee|  25.87 .85 2,35 23.9)  4.1500 00106 03250 1702
08630 03384  18088.05 105 1310] 387 25.21 4,49 285 1748 4.4000) 0.0144| 03394] 18580 0
084712 03511 1608,30 107 1308 381 25,12 456 354 2145 46500]  0.0117 03511 2041
D0B:47.56 0.3633|  1698.56 108 1339 383| 2433] 523  423] 2063 4.9100] 0.0122] 03633 2066 20,66
0B:4B:34 03735  1698.81 108 1387 306| 2386 5.75 478 2423 57600] 0.010B| 03738 2066
DE:AS:07 0.2831| 1685.07 109 1443 197 234 6.13 523  27.97| 5.4200! 0.0082]  0.3831 2339 =




DOE high power mortor test Amaco Catoosa Test Site

Qp_rj_r]_lfnercial Motor B

| | B
Well No. 6 |Date: 12/16/58 - e = S A N A -
Starting Deplh = | 1693.65 Bit Typa = Walker Ml:Dl:lanaId MPEEH - |Average ROP Excluding Stops
Ending Depth = | 1781.24 Bit Size = 4.75] | === | il e
Total Cepth Drilled | 87,58 Bit Mozzlas = IERED 12,12 . Depth Crilled B7.80| ¥
Haours On Bit = 4.10 | Mud Type = (Walter Based ~ |HoursonBRt [ 3ez| [
Average ROP = 21.35 Wud Weight (Ibsigal) = | 870 Averaga ROP 2203 LR
Drillstring (1t) = 171B.05 — |Pipe{m= 977.74 Collar {it) 740.21 S -
| Y | |
| Time From Calculated| Hook Average
| Start Bt Dopih Flow | Pressure| Speed Load WOR WonB ROP Feet On | Incremental | Hours ROP
Time (HH:MM:55) | (HH:MM:S5) (Feot) {gom) [psi) {rpm) {Kips) (Kips) | (Kips) {ftfhr) Bt Hours On Bit| On Bit (ftthr) | ROP (fi'fhr)
08:49:44| 0.3933]  1699.32 108 1422 305] 2438 5.20] 58|  24.15 56700 0.0103]  0.3933] 2418
08:50:11 04008,  1699.57 106 1442 3ga| 2428 5.35] 554] 3337\ 5.8200 0.0075 04008  26.93) 26.93
0B:50:45 0.4103] 160082 100 1441 3068 24.03 5.50] 51 27| 61700 0.0084| G403 27.76
[ 04208 1700.07 108 1428 306 24,11 5.48 5.55] 2442 5.4200 D.0103|  0.4206 o
i 08;51:52 0.4283] 170033 108 1446 304 2385 567 545 3035 6.6600 0.0083|  0.4289]  2841|
i 08:52:52 04456  1700.53| 10| 1393|388 2647 322 505 1217 68800 0.0167| 0.4456) 2147 2147
08:53:29 04558 170078 108] 1370 396 2473 404 4.97| 2475 73300)  0.0103] 04588 @107
08:54:08. 04669 1701.03 109 1371 3oy 2497 A5G 478 22.56]  7.3800 0.0111] 04688 2083 0
0B:64:43,  0.4764)  1701.28 111 1418 403) 2471 A81|  467| 2635 7.6300  0.0004| 04764| 2000
0B:55:43 04931 170142 108 1370 3868| 27.02 271 4.08 BA2|  7.7700 0.0167| 04831 1a.74| 1674
0B:58:33 0,508 170167 110 1241 401 2645 327 410 17.94)  8.0200 00138 o0&0Ra] 1741 :
DB:57:03 0.5153 1701.92 107 1410 352 24.97| 4.66 404 3002 B.2700 00083  0.5153 18.41
0B:58:03] 0.5318|  1702.03 110 1348 4000 27490 224 3.56 B.35] B.380D 0.0167| 05319 1350
DR:EBI53| 0.5458)  1702.28 109]  1351] 384l 2576 .91, 3.38 17.8]  B.E30D 0.0135] 05458 1629 16.29
0B:58:53 0.5625) 170252 10| 1206 “400]  25.99] 3.70 3.56| 14.22| BB7OD| 04167 0.5625|  15.30]
08:00:53 0.5782| 170275 108 1286 399 26,9 285 347 1367| 01000 00767 05782 1240
08:01:24] 05878  1703.00 110 1364 402 24.91 475| 3438|2968 9.3500] 0.0086] 0.5878]  17.37)
08:02:21 0.6036  1703.25 108 1315 34| 26.28 341/ 372] 1581| 9.4000 0.0158| 0.8038| 1879 16.79
09:03:00) 06144 170350 111 1298 404 2579 3.90f 372 23.04| 9.8500 0.0108] 08144 18.87
T 090337 06247| 170375 110|  1330|  401| 2536 428  384]  24.7| 10,1000 00103 0.6247, 2195
T 0904 06247 1704.07 10| 133| 4pal 2581 388 2748 10.4200| 00| D.6247
00:04:54] 05331 170427 111 1330 406 25.74 393 23.29) 106200) 0.0 D.B3E1]
09:05:24| 05414 1704.42 110 1328 399 25.04 azel 18.08] 10.7700 0.6414] -
09:05:54 06487 170452 110 1330 30a] 2587 38| 24,3 10.8700 0.6497
09:06:24 05581 1704.83 110 1359 401 24.09 552 418 2488 111800 0.6581 2280
09:06:54 06884  1705.02 111 1388 405 23.68] 5,60 452| 2283 11.3700 0.6664| 22,50 22.80
09:07:24 06747| 170514 11 1308 a3 25.3 4.36 461 14.28] 11.4200 0.6747] 2160]
09:07:54 0.6831|  1705.33 111 1304/ 403| 2672 397 465 2357 11.6800 0.0 0.5831] 2130 21,20
09:08:22 06908  1705.58 108 1304] 394 2626 344 4.58] 3208 118300 0.0078| 0.5908 2288
05:08:52 0.6992| 170575 111 1314) 404 26.76 2.3 4,06 20.16 12.1000] 00083 0.6992] 2397




DOE high power mortor test Amaco Catoosa Test Site
st < S 0 LR

Commercial Motor
i T

= e S sl
WellNo.B Date: 12/16/98. 1 1 e [ ———
Slarting Depth = 1693.65| [Bit Type = Walker McDoanald MPEEH | i Average ROP Excluding Stops |
Ending Depth = 1781.24 Bit Size = 1 4,75 I N
Total Depth Drilled B7.59 Bit Nozzles = 9,9,12,12 ) Cepth Drilled B7.53
Fours On Bit = | 1100 Mud Type = Water Based R Hours On Bit 3.82 |
Average ROP = 21.35] Mud Weight {Ibs/gal) = 8.70 =; E Average ROP | 22832 S
Drilistring (M) = 718,05 Pipa (i) = a7y.74 Callar {ft) Ta0.31) = = -l
|
Time Fram | Calculated| Hook Averago
Start Bit Depth Flow | Pressure  Spead Load WoB woga ROP Feet On | Incremental | Hours ROP
Timo (HH:MM:SS) [ (HH:MM:SS5) (Foot) {apm) {psi) {rpm} (Kips} (Kips) (KIps) (fihr) Bit Hours On Bit| On Bit {Fthr) | ROP {ft'hr)
019:08:22 D.7075]  1705.94, 108] 1291 395 262 343 363 23| 12.2900 0.0083]  0.7075] 2441
09:09:52] 07158 170615 111 1342] 03| 28.77 2.92 3.34] 2484 12.5000] 0.0083]  0.7158] 2502
09:10:22 D.7242]  1706.34 111 1342 405 267 300 314 2201 12,5900 0.0083|  0.7242| 22,80 24,57
03:10:52 0.7325]  1706.51 108, 1234 398] 27.19 249 2.95 2095 12.8600, 00083 07325 2240 =
05:11:15 0.7400f  1706.77 110] 1353 401 2673 287 296 33.71| 133200  0.0075| 07400 2554]
08:11:48 0.7483]  1706.85 1100 1233 401]  26.79 2.90 2.86] 1047 132000 0.0083] 0.7483| 2154
= 08:12:18 0,7567|  1707.00 113 1330 413 2461 499]  327| 17.89 133500 0.0083|  0.7567|  20.31| z
08:12:49 07650  trov.2z| 112 1310) 40B] 2662 2.86] 324 2578 135700] 0.0083| 07650] 2185
09:13:19 07733| 170738 12| 1314 408 1] R L) 19.5] 137300 0.0083] 07733| 1830 2145
09:13:49] 0.7817|  1707.56 113 1314|411 2707 265 323  2162] 139100 0.0083( 0.7817| 21,30 -
09:14:19/ D.7o00]  1707.71 11 1308  405]  26.73 3.00 3.25|  18.41| 14.0600 p.obe3)  oooco| 21,30
(K 08:14:49 0.7983]  1707.84 112 1308, 406 2678 2.85 2.84 15.57| 14.1500 0.00B3] 0.7083 1660
~ 0m:15:19 0.8067  170B.0A 112] 1298 408|  28.88 2.84 284 258 144100 D.0DB3| 0.80B7| 2040
~ OEisan 0.8150| 170818 112 1313 dos| 2653 3.23 2930 11.94] 145100 D.0083] 0.8150|  18.00 I
O 0mnET D.A2ZB| 17081 112 1341 406 2665 3.06 3.02)  32.32| 14.7600 D.0078] 08228 2136 2083
 09:1647 0.8311|  1708.58 112 1331 _4p8B|  26.59 3.4 3.04)  20.76| 14.8300 0.0083] 08311 2258 i
081717 0.8394|  1708.76 110 1354 400 26.3 3.42 3194|2077 151100 0.0083] 08394 2138
0GAT:AT | 0.8478 1708.95 113 1355 411 262 3.49 327  2329] 153000 00083 08478 P40
081847 0.8561) 170514 11 13a1] 403] 2573 3.95] 341  2259] 154900 00083) (.8561  21.90 -
09:18:47 0.8644|  1708.36 113 1337 413 25 465  373] 28.34| 16.7300 0.0083| 0.8544)  24.00 2328
ME TR DB728| _1roasa|  iifl d2pd|  dOl 273 248  3.80|  19.07| 15.8900 00083 0.8728 2340
- 09:19:39 0.6785)  1700.78 1 14T 405  25.85 .80 367 41.9 16,1400 00061| 08783  27.00 )
-~ 09:20:08" 0.8872]  1709.83 11| 1213 405, 2762 218 3.40 3.04| 16.1800 0.00B3| 0.B872| 2218
== 09:20:39 0.8956|  1709.97] ~ 112] 1263 408 27.08) 267 3.5 1686 16.3200) 00083 08956 1896
19:21:07] 09033 1710.22 112 1315 400 2597 374 297 32.14| 16.5700 0.0078| 0.8033) 2225
—0m:21:37 08117, 1710.43 113 1314 412]  28.08] 35 318  24.77| 16.7800 0.0083| 08117 1983 22.24
08:22:07 09200 171063  110] 1384 400| 358 4.08 325 2301 16,9800 0.00B3| 0.5200| 24.41 i
“08:22:37 08283 1710.84 111 1324 AD5| 26,14 3.54 352  25.33] 17.1800 0.0083| 00283 2654 B
09:23:07 0.0367| 171100 12| 1325 407| 259 378 375 20.02] 17.3500 00083 00367 2340
{19:23:34 0.8442] 171126 111 1344 405|  25.56 372 374] 3329 176100 00075 0.8442| 2554 |
09:24:04 0.9525 7141 110 1208 402 25.57 4.1 3,85 1844, 177600 D.ooa3] 08525 2400 24,20




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
Well N, 6 Date: 12/16/98 = i ) = ===
Starting Depth = 1693.65! I Bit Type = Walker McDoanald MP&aH - _ |Average ROF Excluding Slops
Ending Depth = 1781.24) Bil Size = 4.75] b I el S, T - —E=
Total Depin Driled a7.54] |Bit Nezzles = /8,8, 12, 12 I ] § Depth Drlfled B7.59| o
Eiours On Bit = 4.10] Mud Type = Water Based D T Hours On Bit 383 i (o
Average ROP = — 4195l Mud Weight (ibsigal) = | 8.70] Average ROP | 2282 |
Drilstring () = 171805 Pipe () -T g77.74.| Callar (1) | 740.31 . e e T iZh:
Time From | Calculated | Mook Average
Starl Bit Depth Flow | Pressure | Speed Load woe woa ROP Feet On | Incremental | Hours ROP
Time (HH:MM:S8) | (HH:MM:SS) (Faal) {gpm) (psi) {rpm} | (Kips) [Kips) {Kips) {Ftihr) Bit Hours On Bit| On Bit (ftihr) | ROP (f/hr)
09:24:34 0.9608]  1711.81 11] 1368] 403) 2555 414 386 2357 17.9800 00083 0.8608] 2389
08:25:04 0.9682]  1711.73 111 1323 405 26.41 3,32 381 14.9) 18,0800 00083] 09892 2248
09:25:33 0.9772]  1711.88| 111 1375] 404 2574 3.95 3.85]  3213] 18.3300 0.0081] 09772 2178 o
09:26:03. 0.9856] 171246 112 1358 408 26.1 360]  3#2]  2135] 185100 0.0083| 09856 2288
09:26:33 0.5938 712,34 113 1315 410 26.1 3.59 372 22| 1B.6900|  0.0083) 0.5933] 2208 2247
09:27:03 10022 171258 108] 1351 398|  25.24 4.43 378  28.02| 185300 0.00831 10022 2571 -
00:27:33 1.0106/ 171,75 112 1485  4o0B|  26.01] 360 385 21.21| 191600 00083 1.0108] _ 23.10
09:28:03) 1.0189]  1712.87 112 1169, 408| 2867 115 3.28] 1434 19.2200 0.0083] 10189  21.30(
“poge:33] 0272|7130 10| 1257 40z 2761 294 300 1582 19.3800 00083 1.0272| 2010
09:28:03]  1.0356]  1713.19 113]  1290] 413 21.3 2.48 277|  2200] 19.5400]  0.0083| 1.0386| 18.30
09:29:33] 1.0433] 171342 114 1352 415 273] 243 237|  27.77| 197700 0.0083  1.0438 2010 2160
00:30:03|  1os22| 171367 i 1300, 04| 2703 2.71 218l 1737 19,9200 00083 10822 21000
09:30:33 | 1.0606|  1713.52] 116 1221 420| 7884 058 215 615 19.4700| 00083 10608 1530
Do:al:oa|  1.0689] 171358 113] 1316 412| 2781 1.8 211 2073| 200400] 00083 10883 1500
09:31:33 1.0772]  1713.83] 113 1300 411| _ 26.89 283 219 17.5| 20.1800 00083 1077z] 1230
09:32:03]  1.0BEG]  1713.99| 1] 1322 405 26.73| 3.02 231 18.41| 203400  0.0083] 1.0856| 1260
093233 1.0038] 171417 111] 1348] 08 Z6.6 312 239] 2235 205200  0.00B3 10938 18.50|
09:33:0a 11022 171437  112]  1322] 05| 2683 2.91 277|  235| 207200 0.0083  1.1022| 2040 16.28
 08:33:33] 1.1108] 171452 112 1328] 499)  @LAT 267\ 291  17.95 208700] 00083 11106 2070
05:34:03] 11186 171471 111 1322} 405|  2689] 285 291| 23.26 21.0800] 00083 1.1188)  21.80]
05:34:33 1272 1714.88 114 1355 415| 2657 316 294| 2105 21.2400] 0.0083) 11272 2180
03:35:03]  1.13s6|  iris.04] 111 1208 A04| 2695  280] 288 1784 213900  0.0083] 1.13%6|  20.10|
09:35:27 1422 171828 11| 1343 ADB|  25.34| 435 3.17|  36.99) 2164000  0.0067| 11422  24.32| )
CH 08:35:57 1.1506|  1716.43] 113] 1386 410| 2433 531 388 17.08] 217600,  0.0083| 1.1508| 2274 21,93
09:36:27 ~1.1588]  1715.55 113 1347 412] 2356  6.04 4.33) 1472 218000  G.0083| 11588 2084
09:36:57 11672  1716.76 114]  1330] 415 2355 6.06) 491 2521 221100 0.0083) 1.672l 274l
09:37:27 19756 1716.75| 13| 1475 aiz| 2588 3.86 512| _ «0.97| 22.1000 00083  1.1788] _ 13.80
T 08:37:57 1.1839]  1715.83 112 1265/ 410] 2533 4.37|  B43]  21.83] 222800 0.0083| 11838 1500
S 09:36:27 11822  1716.01 113 1263]  410| 2588 3.87 484 10.12| 22,3600 0.0083) 11822, 1380
09:38:57 1.2006]  1716.22 112 1341 407|248 547 473]  2515| 22,5700 0.0083)  1.2008)  13.80
09:38:27 1.2089]  1716.34 113 1313 413] 2425 5.39 459 14.11| 22,6900 0.0083] 12088  17.70




DOE high power mortor test Amaco Catoosa Test Site Gommermal Motor |
|
Well No. 6 Dale: 12/16/58 T l . : RN §
Starting Depih = | ~1693.65] Bit Type = Walker McDoanald MPGBH |Average ROPF Excluding Slaps
Ending Dapth = 178724 Bit Size = 4.75 |
Total Depth Crilled 8758 Bit Wozzles = 8.9 12,12 i | Depth Drilled | &7.58] .
Hours Oh BIl= 410 i Mud Type = VWatar Basad | T Haurs On Bil EEE
Average ROP = 21.35 [ Mud Weight (Ibsigal) = L Average ROP| 2282
Dirfistring (1) = 178,05 _|Pipe (fy=1  877.74 Collar {ft) | 74031 l - T A —— i
| ]
Time From Calculated| Hook Avﬂmgn
Start Bit Depth Flow | Prossure | Spead Load WOB WOB ROP Feet On | Incremental | Haurs ROP
Time (HH:MM:SS) | (HH:MM:S5) (Faat) {opm) {psly | {rpm) {Kips) (Kips) (KIps) {ftihr} Bit  Hours On BIL| On Bit {fhr) | ROP (1t'hr)
09:38:57 1.2172] 171642 115 1296) 420 2481 506] 4.3 8.02| 22.7700/ 00083  1.2172] 1470 14.85
1.2256] 171661 13| 1312 a11| 286 41| 478  22.85] 22,8500 00083] 1.2256]  18.00
12338 1716.78 08| 1431 367| 2668 08| 482 207| 231300 00083 1.2330]  1B.60|
T Azd00]  dvi7ps| 112 1260 408 2698 281| 408] 4351 234000  0.0061| 1.2400) 2282
12403 Arir32] N 1174] 406)  27.85 1,54 340 452085 238700  0.0003] 1.2303] 3504 39,04
09:54:22 1.2408] 171757 121 1120 438 299 044 | 448.97] 23,9200 00000 @403
09:54:23 1,2406]  1717.82 118 1117 418 3026 o008 ~ 831.57| 24.1700 0.0003)  1.2406 1]
— 05:54:28| 12418 171808 122 1121]  441| 30.08] 027 =2 166.24) 24.4300 0.0014)  1.2418
-~ DE:54:38| 1,2447| 171833 116 1124 420 3041 0.24 91.29) 246800 0.0028]  1.2447
DO:EE:0A 1.2631 171817 117 1134 426| 3018 0.18 _ -19.34|  24.5200 00083 1.2531] 460
© DOo:E5:38 1,2614| 171816 115 1122 418 3041 000 016 -0.42| 24,5100 00083 12614 1632
~ Do:56:08| 37| 1718.20] 116 1125 422| 3041 0.00 0.14 4.45| 24,5500 0.0083| 1.2887 432/
~ [0B:56:38 171818 117 1115] 424| 3025 0y DA -234] 24,5300 0.0083| 1.2781|  -4.50]
" 095708, 1718,37| 116 1103]  a21| 3048  0.18| 005 2267 247200(  0.0083| 12884 600
09:57:38 I 103 1160 77| 2744 2.81 0.62] 2039 248300  0.0083| 1.2047| 1140 17.82
g = 1715.00 51 ao7 268  28.28 1581 084 42425 213500)  0.0083) 13031 -65.00
Rk 1714.92 104! a18, 81| 30.58 000 084 889 212700 0.0083] 1314 -87.80
09:59.08 13997 171482 116,  1128]  423|  30.56 0,00 092  -064] 21.2700] 00083 1.3197| -103.60)
09:59:26 13247| 71547 116]  1id7]  423|  304]  ©000) 0B8] 5039 215200 0.0050] 1.3247| 11233
09:59:26 1.3247] 171543 121] 1163 440 208 0.52|  0.42] 1996.75] 21.7800 0.0000] 1.3247| 19.85
09:58:27 13250 171588 120 1160|435 2983 055 0.21] 2855.88) 22.0300 0.0003| 13250 55.84)
T 0m59:27| 13250| 1715.84 115 1159 417| 2982 D38 0.28) 2700.78 222900 0.0000|  1.3250| 193.28
T peEeRT| 13250  1716.21 107, 1162 31| 2955 0.78)  0.45 279001 225600 0.0000|  1.3250] 3744.00,
DE50:28] 1,3253 171647 106/ 1161 365 30,01 by 0.52] 2951.2] 22.8200 0.0003]  1.3253| 187200,
09:50:28 13253  1ri6.43| 10| 1156 388| 30567|  0.00 (.42 2879.28| 230800 0.0000] 13253] 378D.00|
09:58:28 13253 1716.98 10;  1150] 401 3101 0000 0.31] 2281.69| 23.3300 00000 13253 3744.00
08:59:29| 1.3256| 171724 1168] 1147|421 29.82]  0.00 0.23| 1031.58| 23,5900 0.0003) 1.3256 1854.00
08:58:30 13258)  171748| 110/ 1128 400/ 30.38| = 000|  0.07] 132538| 238400 00003 1.3256| 1835.00
085332 0 143284 miroT4l 117 1061 | 426| 3023 012 0.02) 381.54| 24.0500 0.0006) 1.3264| 908.00
I~ DoEnay) 1,3278 1717.99 124 1103] 445 3017 021 0.07] 20225 243400 0.0014]  1.3278|  404.00|




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
Jicehi [ T ————— - =
Well No. & “|Date: 12/16/98 - I = TR R
Starfing Depth = 168365 ! ~ |Bit Type = |Walker McDoanald MPEBH ] ____ |Average ROP Excluding Slops =]
Ending Deplh = ~iTEL24) | Bit Size = 4.75 = | ; e [T I
Total Dapih Orilied 8759 | [BitNozdes= 9.5,12,12 _ [ |DeshOried | e7ss )
Heours On Bit = 4 10] == hud Type = Watar Elased 5 l Hours | On Bit | T 382 = =
Awerage ROP = o Mud Welght (lbsigal) = B70] e — il Average ROP | 22 67|
Diilistring (%) = 1718.05, = Hi=n IPrpﬂ ity = 977.74|  Collar(f) | 74031 | : | i -
Time From | Calculated| Hook | Average
Siart | Bit Depth Flow | Pressure| Speed Load WOB | WoeB ROP Feet On | Incremental Hours ROP
Time (HH:MM:55) | (HH:MM:S5) | (Feet) {gpm) (psi) irpm} [Kips) iHlps) (Kips) | (ftthr) Bit |Hours OnBit| OnBit | (fuhr) | ROP (ft/hr)
03:58:47 1.3305]  1718.25] 109 067 309]  30.13] D22 0.41]  20.02] 24.6000] 0.0028)  1.3306] 202.00
10:00:04 1.3353] 71850 107 a0 3gz|  20.83 0.51 021]  53éA; 24.8500) 0.0047] 13353 106.94]
10:00:34 1.3436] 171514, 90 804 330 2069 064 0.34] -402.25] 21.4900, 0.0DB3|  1,3436] -150.87
T 100051 1.3483]  1715.40 a3l 360 131] 3086 000 032 52.88| 21.7500 00047 1,3483|  -126.00 =
10:01:21 1.3567|  1715.36 1 87 20| 3083 0.00 0.27| 437 217100 0.0083)  1.3567 -110.68
10:07:51 1.3650| 171538 1] BB 20| 3077 0.00( 023 249 21730 D.0083| 1.3650| -104.97
Gz T e 1, B3| 20| 3072 0.00 0.13 0| 217300 0.0083| 13733 8.07
0:0281, 13817 171537 1| 81| _ 20| 3068 00D 000 -1.74] 21.7200 0.0083) 13817 080, N
= 10:03:21| 13900 1715.36| 1 74 20] 3055 D00, D0O0O[  -0.86] 21.7100| 0.00B3) 13900  p.oD
100351 1.3983) 171536 1| 78] 20] 3062 000] 000 059 21.7100)  0.0083| 1,3983|  -D&0
S P 14087 171536 1| 77l 20] 3062 0.00, 000  -0.85| 21.7100 0.0083| 14067  -060
T 10:04:51] 1.4150]  1715.36] A 76 20 3081, 0.00 0000 022 207100  0.0083 1.4150 0.20
10:05:21 14233] 171535 i 78] 20] 306 0.00 0.00  -0.57| 21.7000| 0.0083| 14233 030
10:05:51 14317 171538 A 75 20 304 000 0.00 2.81| 21.7300 0.0083| 14317 060!
10:16:53 16156  171ad7] 117 1143 426] 3054 DOD|  0.00[ 32037 21,5200 0.1839] 18156  -0.91|
RERkEE iGzaeg|  1715.13 i1al 1153 433] 30.58] b.00 0.00 -5.23)  21.4800 0.0083] ~ 1.6239. 140 o
10:17:53| 1.6322|  1715.18] 123, 1174|445  3p.58 0.00 0.00 357 21.5100) D.O0B3|  1.6322]  -0.01
101823 16406  171514] 120, 1177 43| 3057 000 0.00]  -2.48) 214800 00083  16406] 1.5
10:18:53 16488 171518 121, 1173 438  30.56] 0.0 0.00 4,85 21,5300 0.0083] 15488 Siat -
10:19:51 16650 iria2y| 1200 1477 434 3007 0.3 0.06| 136,84  24.6200 0.0161] 18880 7648 :
10:20:17 1.6722| 171852 122 1255 443| 2867 164 0,38] 3448 248700 00072 1.6722]  Bd.00
Tq02047 15806) 171868  119] 1429 434]  26.26] 3.56] 1.18]  20.42| 25.0400 0.0083] 16806 @875
102117 16888] 171897 120) 1451 437] 27132 312 1.80]  27.28| 255700 0.0083 16883 9350 S
T nRiaT 16972 171908 12 1387 438] 2762, 265  233]  20,92| 254400 0.0083)  1.6972| 2545 )
10:22:14 T7047| 171934  122] 1445 442| 2648 3.73 302\ 3371 256800  0.0075] 1.7047] 2523
~10:22:44 17131 1719.46 118| 1388 433| 2691 3.32 3.36|  14.48| 258100 00083 17131 2369 2.20
0234 1.7214| {71967 118 1444 434| 2663 360 3.28| 2508 26,0200/ 0.0083| 1.7214| 2308 [
10:23:44 1.7207|  1719.88] 18] 1392 433|  26.94 3.30 332] 2161 252000 0.00B3] 17207| 2338 -
102414 17381 1720.04 122 1440 42| 7585 4,25 364| 2225! 26,3900  0.0083] 17381  21.00 2
10:24:44 1.7484| 172047 119 1358 431 2639 3.51 368  1541] 26.5200|  0.0083] 1.7464] 2130
10:25:14 1.7547| __ 1720.38 121 1424 440| 3568 4,52 3.92| 26.24| 26.7300 0.0083]  1.7547| 2130 i,




DOE high power mortor test Amaco Catoosa Test Site | | |Commerclal Motor
o i | : sk i | ] N St ol B [ -
Well No, 6 Date: 12/16/98 o [ L I DR o
Starting Depth = 1593-.55‘ Bil Type =|Walker r'-‘c!}t\anald MP&EH i fwerage ROP Exciuding Staps i
Ending Dapth= 1781.24] - Bit Size = | 475 [ I i
Total Depth Drilled B7.50] Bit Nozzles = B, B, 12, 12 Cepth Drilled 87.59] ==
Haours On Bit= .10, Mud Type = Water Basad ~ |HowsOnBR | 382 |
Average ROP= | 21,35 [ Mud Weight (lbsigal) = B.70 Average ROP | 2292 |
Drilistring () = 171805 Pipe (fty=|  877.74 Collar () |  74D.31 | P e
Time Froem Calculated| Hook Average
Start . Blt Depth Flaw | Pressure Spead Load WOoeB woB ROP Foot On | Incremental | Hours ROP
Time (HH:MM:SS) | (HH:MM:SS) | (Feet) {gpm) | (psi) {rom) | (Kips) | (Kips) | (Kips) | (ftbr) Bit | Hours OnBit| OnBit | (fthe) | ROP (fihr)
10:25:44 17631 1720.54 117) 1439 427 265 4.68 413|  18.53 26.8900 0.0083| 1.7631]  20.70] 21.50
10:26:14 | ~17714] 172074 18] 1451 428 2603 513 450 2358 27.0900 0.0083] 1.7714|  21.00|
10:26:44 17787 1720.84 118] 1480 428 25,1 5.05 486  24.7] 27.2900 0.0DE3|  1.7757| 23,10
10:27:14 17881 i7eid3 20 1458] 337 2551 4,58 478 2262 27.4800 D.oo0B3[  1.7BRY 22,50 )
10:27:44 17964 172137 121 1453] 441 25.54 4,28 474| 2947 27.7200 DODB3|  1.7964|  24.90]
1028 14 1.8047|  1721.56 120]  1491] 43| 2538 4,80 476  2234) 279100 D.O0B3|  1.8047] 2480 24.48
— 8| 1.8107| 172183 M8 143l 426 2551 A67|  487|  3G44| 287600  0.0069| 18117 2723 =
10:29:08 18200 172185 116 1503 422| 2541 476 461| 1843) 283100 00083 18200 2598
10:26:39 18283 {7221|  119] 1333 a32|  27.00 15 433  17.83] 284600 00083 18283 2317
10:30:09 18367  1722.34 120]  1428] 436 2611 4.08 4208 2725 2R6000| 00083 1.8367, 2442 =
10:30:37 1.8444|  1722.59 118] 1400  420] 2566 453 4,24 32.2| 288400 0.0078] 18444) 2380 2503
10:31:07 1.8528|  1722.72] 118 1470| 428) 2526|490 428 1563 29.0700 Muaal 18528) 2318 N
10;31:35 1.8608] 172297 121 1400)  439] 2643|378 409 3126 20.2200 0.0078) 186806  26.69|
) 10:32:05| 1.8868] 17230 120 1408 435] 2547 4.71 440  11.84] 204200  O0.0083) 18689 2266
10:32:35 1,8772 123 1458 446] 2469 5,46 468] 276 29.5400| 0.0083] 18772] 2136
10:33:01 18044 - 118 1489 428] 2558 450 489 3489 298900 DOO72] 1.8844 2580 23,75
10:33:31 1.8826] 172388 120 1402|436 26.11, 4,08| 453 1661 30.0300]  0.0083| 18328  22.03
10:33:45| 18067  1723.94 118 1528 _437| 2663 350 449  68.21) 30.2900 D.0D38|  1.8867 2132
10:34:15| 1.8050|  1724.00 18] 1423 431 2604 416  4.38| 7.9, 303500  00083] 19050 2550
03435 1.9108]  1724.25 118 1489 427 2571 448, 448 4239 30.6000|  D.00SB| 1@108) 2591
10:35:06 19192 172447 122 1444|  aa4] 2683 330  392| 2562 30.8200 " 0.0083|  1.9192| 2994 2678
10:36:36 19275  1724.68]  118] 1458 430] 265 372 3.85 259, 31.0300|  0.0083] 18275  24.00
10:36:06 1.4358)  1724.87 124 1445 448] 2608 410 395 7238 31.2200 0.0083] 193658  28.32
10:36:36 18442 172503 120 1433 437|268 362 3a4| 1978 31.3800 00083 19442 2380
10:37:04 1.8519] 172529 118] 1454 432|  a2a72 447 3.84| 3233 316400  0.0078] 19518 2502
- 10:37:31 1.9594] 172554 120]  1522] 434 2625 398  347| 3423 31.8900 0.0075]  1.9504|  26.82 26.57
10:38:01 1.9678) 172575 121 1471] 40| 2604  446]  4.08] 2509 321000 —0.0083|  1.9878| 2785
10:38:27 18750  1726.00 121 1431 438) 2559 4,59 416  33.89| 323500 00072 1.9750| 3148|
10:36:57 1,9833]  1726.21 126] 1527 435 2635 3.86 421] 2535 325600 0.0083] 1.8833) 2831
10:39:27 1.8017] 172643 117 1415 424] 21 3.00 381 2629, 327800 00083 19817 2762 27.62
10:39:57 2.0000|  1726.68 121 1528 438 25,11 4.08 3.94] 30,01 33.0300 0.0083] 2.0000|  78.85|




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
[ ] |
Wl No. 6 Date: 12/16/38 ) = B i ' B S EE
Staring Depth = 69365 Bit Type = Walker McDoanald MPGEH T \Average ROP Excluding Slops
Ending Depth = 1781.24 |8l Size = 475 [ e e —
Total Dapth Drilled §7.59 Bit Nozzles = i9,9,12,12 Depth Drilled BY.50|
Hours On 8it = 4.10 Mud Type= ‘Waler Based T lHoursOnBit | 3E2
Awerage ROP = 21.35 Mud Welght {Ibsfgal)= | 870 ——1 \Average ROP ezl | )
Crilietring (1) = 1718.05 Pipa {ft) = o77.74| ’Eullﬁr {H.]-__ 740.31) T — S
| Tima From | Caleulated . Hoaok Average |
Start Bit Dapth Flow | Pressure| Speed | Load wos woB ROP Feat On  Incremental | Hours ROP
Time (HH:MM:SS) | (HH:MM:S5) |  {Feel) {gpm) | (psi} | {rpm) {Kips) | {Kips) | (Kips) | (ftihr) Bit |Hours OnBit| OnBit | (fhr) | ROP {ft/hr)
 10:40:27| 2,0083]  1726.91 118]  1467] 433)  2671] 350 381  27.22) 33.2600 0.0083| 2.0083] 2730
10:40:57 20167 1727.10 120, 1428 435 2529 487 3BBl 23719 33.4500 0.0083| 20167,  2670]
10:47:27 20250  1727.28 119] 1488 432 2466 548 419) 22005 33,5300 0.0083) 20250 2550
1041357 20333]  1727.53 118 1501 432 25.74) 44| 448 3031 33.880D 0.0083) 2.0333] 2550 26.40
20417 172100 118] 1455 431 3536 4.81 462 207 34.0500 0.0083  Z0417| 2370 o
20500 1727.90 120]  1466| 435 2581 4.20 4.7B| 2355 34.2500 D.0DB3 20500|  24.00
2.0583|  1728.11 121 1412 438] 2609 410  4B2|  24.64| 344B00'  0.0083 20583  24.90 i
4357 2.0667|  1728.29 18] 1435 428 2581 428  438| 2238 345400]  0.0083| 20667| 2280
T i04di28|  20747|  1728.54 121 145B|  438] 2615 405 43| 31.41| 348800\  0.0081| 20747| 2641, 24.40
10455 20831 172867 120{ 1393 _438] 2607 414 447[  14.84| 350200 0.0083| 20831 2328
10:45:25 2pol|  172B.2 118 1468 428) 2502 5.13 434 31.23| 352700 o.ooB1| 20011 2471
10:45:521 20986,  1729.47| 115 1498 418| 2621 389 432  32.23| 355200 0.0075| 20086 27,55
10:46:16, 2.1053] 172042 120 1454 434 2735 280 404  3821| 357700 D.00B7| 2083|2880 28.80
10:46:46) 2.1136|  172864|  120| 1438  436] 2637 2 a.84 400  2551| 35.8800 00083 21138| 3175 =
~ D476, 27218  172am#3] 19| 485 431 2504 512)  420| 2274 361700  0.0083| 21219)  78.18)
10:47:46) 21303] 1729.98 1200 1433 437 24.7 5.45 426/  20.76| 36.3400(  0.0083| 21303|  25.89
10:48:13 2378|  1730.24 122 1467 a1 241 8.01 486  34.37| 365500 0.0075| 21378| 2523
10:48:43 21481 1730.44 119 1487 432 257% 440 506| 23.01| 367500 0.0083| 29461 2482 24,98
10:49:13 215844 1730.65 118] 1459 430 25.02 514 532| 2538| 37.0000|  D.00B3| 29544 2554] ==
10:48:38]  2.1814] 173090 117 1465 425|  2647|  374] 505/  35.51| 37.2500|  0.0069| 2.1614| 26,25
10:50:08 24607/  1730.85|  122| 1319, 442 2863 1.66. 4.29 5.54| 37.3000 0.00B3| 2,1687| 2223
3 16:50:34 21768) 173120 120 fa05]  438[ 27.33 2820 357| 3511 37.5500 0.0072| 2.1768] 2465
10:51:04 2.1853]  1731.37 118 1409] ~ 433 2672 350]  339] 20.0B| 37.7200(  0.0083| 2853|2335
10:51:34 21936 173145 118 1325 434|278 246 286 10.65| 37,8000 0.0083|  2.1836]  17.07]  21.26
10:52:04 22018 1731.66 123 140d|  447|  26.13 408] 2082 2351| 38.0000 00083 22018  2172f
10:52:26 22081  1731.80 18] 1485 43| 2584 4.25. 344|  42.00| 38.2500 0.0061| 22081 2250
10:52:53 2.2156] 1732156 120 1845 437| 2562 456 37 33.2| 38,5000 0.0075| 22158 258
e 55517 173041 11| 1571 420  25.51 371 381 41068 387600 0.0061| 22217 3422 3422
10:53:45] 2,2300 1732.53 118] 1358 434|  27.03) 321 396 1521 38.8800 0.0083] 22300 3137 o
10:54:00| 2.2342] 173278 115 1545 418| 3548 470, 4.09]  56.75| 39.1300|  0.0042) 22342 3370
= 10:54:30] 22425 173293 120 1510 435  26.66 3.57 385 i7.48| 39.2800 0.0083) 22425  28.95 s




DOE high power mortor test Amaco Catoosa Test Site | Commercial Motor |
Ay & Jprseey
| . . | = 1 | .
Wall No, & |Date: 12/16/98 ! i : S e
E“h:rtlng Cepth = 1683.65) Bit Type = Walker M{:Duan_g_l_t_i MPESH Awerage ROP Excluding S1_c_|Es - [
Ending Depth = 1781.24 1 |Bit Size = 475 s il N
Total Depth Orilled B7.59 | Bit Mozzles = {8,9,12,12 _ |Depth Drilled | A7 .54
Hours On Bit = 4.10 ! |Mud Type = Waler Based = __|Hours On Bit | 3.62 B
Avaraga ROP = 21,358 Mud Weioht (lbsigal) = 8.70] Averape ROP U I R——
Grillstring (1) = 1716.05 Pipe (fj =] 977.74 {Callar (ft) | 740.31 MO V1
Time From | Calculated | Hook Avoragn
Start Bit Depth Flow | Pressure| Spocd Load WOR WoB ROP Feat On | Incremenial | Hours ROP
Time (HH:MM:55) | (HH:MM:55) {Freat) | (gpm) (psl) {rpemy) (Kips) {Kips) (Kips) (ftthr) Bit  |Hours On Bit| On Bit {ft/hr} | ROP {ftihr)
10:54:55 22494 1733.18) 118 1509 430) 2461 554 415 36.1)  39.5300 00069 22484| 2772
10:55:18 2.2558) 173343 118 1614 430) 24.04) 607  462] 3981 39.7800] D.0DGA| 22558| 3484|  29.85
10:55:47 2.2639]  1733.68 118) 1441 428 26.3| 3.91 476  31.18] 40.0800 0.0081| 2.2638)  30.28 -
10:56:17 2.2722]  1733.73 122, 1621 442 25.1) 508 483 585 40.0800 0.0083) 2.2722] 26.82 =
~ 10:56:47 22806 173387 120]  13B6|  4d7| 2795 232 458, 1642 40.2200 0.0083] 2.2808 2218 o
10577 22889 173405 196 1522| 423 24.67|  ba2f| 453  21.09| 404000  0.0083] 22889) 1478
il 10:57:41 22956 1734.30 118 1a70 431 2474 541 439] 3716 40.8500 2.2056) 1958,
10:58:11 23038  1734.34] 122 1316 442] zmp3] 235 408 4.67| 40.5500 23038 1928 18.94
10:58:40 23118] 173458 118 1481 428 2536 482 401] 3164 408400 23118 22 M
10:58:10 2.3203]  1734.83 118 1518 433 24.0 5.26 4.60]  2873| 41.1800| 2.3208)  24.85 .
10:59:37 23278] 173508  115] 1562 420] 2482 5.22 480  33.08] 414300 23278 2471
11:00:07] 23361 173523 17 1468 427]  26.6A 3.54 4.22| 1748 415800 23361 27.82 =
11:00:37] 23444  173538) 119 1436 434 2798 228 4.22]  1544] 41,7100 23444 2380 2515
11:01:001 23508 173581  123| 1485 446 7562 4.55 417~ 40D4B| 419800 23508 2553 -
11:01:30] 23502 173582 123 1463 44B] 2543 4.73 4.0/ 2581 421700 0.0083| 2.3582] 2358
19:04:58| 2.35R 1736.08 124 1550 44B] 2456 5.58 4.14 32.3| 4243000 078)  2.3668)  21.57|
11:02:26 2.3753]  1736.28| 122 1673 441] 2348 6.63 475  23.85| 4255300 | 23753] 2984,
11:02:58 2.3835,  1736.44 121 1418 438 2536 4.81 5.26) 1835 427900 23836  25.32] 27.57
) 11:03:27 23917] 173683 121 1452 440) 2521 495 534  31.85) 430400 _23917] 2877 o
11:03:50| 23881 1738.95| 117 1504 4268] 2538, 480 535  35.18] 433000, F 27.96
11:04:16 24053 173720  119]  1610) 431 2518 500 5.24| 3538 43,5500 30,67 =
T 1tD4d48| 24138 173740 117 1530] 425) 2456 5.58 503 2443 437500 22,00 32.00
T 110513 24211 173768 118] 1500 430)  24.38] 575 522 3289 440100 32.94 o
11:05:40 24286) 173781 120]  1570] 437 2367, 642 551|  342| 44.2600 0075 3142
T TubGi05| T 243%6| 173816 121)  1570] 439 249, 5.23|  560) 3606 44.5100 00 3171
11:06:35]  24438] 173837 116 1403} 424 27.43] 31| 623|  2534) 447200 oDe3| 2, 32,04 32.04
©11:07:05 24522| 173B57 120 1488 437] 2473 540 518  23.82| 44.9200 0.0083| 24522  29.25
11:07:31 2.4584|  173BEZ 118] 1505 429] 2435 587 521]  3477| 451700  0.0072| 24584| 2951
11:07:56 24B64|  1739.07( 20|  1547|  435] 2420 583 509) 3578 454200 0.0065| 24664 29.51
110831 24ya3| 1739.32 120 1545 437| 2436 578 518|  36.53| 456700  D.ODBS| 24733 3238 32,26
11:08:51 2.4817|  1739.51 121 1861 438] 2607 411 538 2221 45.8600 0.0083] 2.4817] 3180 T




DOE high power mortor test Amaco Catoosa Test Site

‘Commercial Motor

|
Well o, & Date: 12/16/28 i | HEEp— P |
Starting Depth = 1683.65 1 _|Bit Type = |Walker McDoanald MPGEH = | - Average ROP E__:;;il.ruihg R
Ending Depth = 1781,24 i BitSize= | 475 | B [ | A [
Tatal Depth Drilled B7.59| Bit Nozzles = 9,9,12, 12 Depth Drilied ﬂ = ]
Haurs Cn Bt = 410 piud Type = WWaler Based i = 3 Haurs Cn Bit | 382! -
Average ROP = 21.35 Mud Weight (lbsigal) = 8.70 : ____ |AverageROP| 2783[ = =
Drillstring (Mt} = 171805 Plpe [t} = 877.74 Callar [f1} 74031 | =4l e
| |
Time From Calculated | Hook Average [
Start Bit Depth Flow | Pressure| Speed Load WwoB woB ROP Feet On  Incremental | Hours ROP
Timo (HH:MM:S5) | {HH:MM:55) {Foet) {gpm) ipsl} {rpm} [Kips) (Hips) {Kips) {ft'hr) Bit Hours On Bit| On Bit {itthr) | ROP {ft/hr)
11:08:21 24800) 173880  119) 1311 431]  27.08 3,14 4.94|  10.68| 45.9500 0.00B3] 24900]  25.53
11:00:48 24875  1730.85 121 1484 438 248 547 4.88| 3408 46.2000 00075 24975 2507
i 111018 25058  1740.08 118 1558 431 23.80 B.22 454 2858 464400 0.0003] 25058 2368]
11:10:46 25136 174034 124] 1513  451| 2424 589 457 31.53] 46.6500 0.0078| 25136 2598 25,32
= 11:11:05 25185 174058  124] 1558 448| 2488 517 518  47.16| 46.8400(  0.0053| 25188  34.97 —
111182 25264| 174084 122] 1513 443| 2533 484 552\ 3443, 47.1800 0.0075| 26264 3427 o
1az02 28347 traroo|  118] 1466 433)  2505]  611) 545  19.28) 473500 DOOB3| 25347  31.50
2 “q1:12:29] Z5422| 174125 121 1453] 43| 2534 4.62 517) 3341 4760000 0.0075| 25422 31.51 31,81
1112:59) 25506  17ata41| 117 dae2] 424 2568 44D 489 1843] 47.7600 0.0083] 25508 2588
11:13:26 2.5581| 174186 122 1535 444 2525 4.92 .84/ 33.5| 480100) 00075 25581 25,80/
11:13:56 25664  1741.80]  121] 1540 43| 23468 B.42 515/ 2744 482400 0.0083] 25664 2811 W
2 1146 25719 17az34| 117 1637 427 2311 5.95 552 4384 ___Doos6| 25718)  29.94) =
= 11:14:46 2,5803  1742.29] 115 1478 418| 2439 5.72 570] 1847 486  00083] 35803 2961 i 27.33
iy 11:15:13 256878] 1742.54) 18] 1558 427 2328 B.78 B.6]  33.51 00075 25878 2061
_____ 25853 174280, 117 1638 426 333 B.77 6.53| 335 0.0075/ 31.50 z
1146:07 26028 1743.05, 124 1605 448 2387 .42 6.5 3314 00075 ; 79.57
ep 111636 2.6108]  1743.30, 120 1587 435 2428 5.85 5.31 a1.88) 4t 0,0081] 2108|3308 33.06
1147:00 26175| 174355 117 1605 426 2453 5.60 6.28)  a7.84|  0.0087] 26175 3358 i
11:17:30 2.6258| 174367 118 1658 433 24.8 5.34 6.00 1477 0.0083] 26258 2847
17751 26317| 174392 118 1660 429 24,8 5.35 571 4268 0.0058) 26317 30.12;
RIEEAE 26383 174417 118 1885| 427|245 563 585  37.8; 50,5200 0.00B7| 26383 3184 3
[ 11:18:45 26467 174436 122 1542 42| 2471 543 547  21.87| 50.7100 0.0083| 26467 2777 29.58
=il 11:19:09 26533  1744.81 119 1529 423| 2402 608 5§57| 3685 509800 0.0067| 26533 34.18 .
11:16:39 2ERI7| 174468 117 1585 426| 257 447 5.39 958) 51.0400]  0.0083| 26617| 2567 a# §
11:40.08 26700  1744.80 17 1604 425 2416 596 5§52 1336 51.1500] 0.0083| 26700 19.88]
~ 11:20:30 2.6758) 174505 122 1821 444 2441 571 653|447 51.4000 0.0058) 26758 2366
T 1i=u00] 26842 174522 120) 1520 435| 2479 535 652 19.79) 51.5700 0.0083] 26842| 1478
11:21:18 265807 174547 116 1556|  422| 24.73| 542 5.38| 4925 51.8200 0.0050| 26802  24.96 26,12
11:21:48 25975  1745.68 118 1512 429 25 5,16 552 2542 520300 00083 26875  32.00
11:22:14) 2,7047|  1745.84 116 1627 420  25.25 4,92 531| 3524, 52.2800 0.0072 2. ?mw 3081 =,
T 11:22:44] 27131] _ 1746.11 7] 1521 427| 2445 5.68 531) 2054 524800 0.0083] 27131 30.81




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
Well No. B ~ |Date: 12neEE i o N -
Starting Depth = 168365/ ) Bit Type =Walker McDoanald MPSAH === Average ROP Excluding Stops =l
Ending Depth = 1781.24/ BitSze=] _ 4.75 == = e '
Total Dapth Drilled 87,59 Bit Mozzles = 8,812, 12 DepthCriled | 87.58]
Hours On Bit = 410 Mud Type = Waler Based Hours OnBit | 382 2
Bverage ROP = 21.35] o Mud Weight (lbsigal) = 870 - Average ROP | 22.02 N
Drillstring (i) = 1718.05 [ Pipe (1) = o77.74 Collar {ft} | 740.31 =g =
| ! ' SoallESueaEy
Tima From | | Calculated|  Hook Avorage
Start &it Depth Flow | Pressure| Speed Load WOoB WogB ROP Feet On | Incremental | Hours ROP
Time (HH:MM:S5) | (HH:MM:SS) {(Feet) | {(gpm) ipsi) {rpm} (Kips] | (Kips) | (Kips) | (fifhr) Bit  |HoursOnBit| OnBit | {fthr) | ROP {ithr
11:23:08 27197]  1746.38) 120 15809 435] 23.83] 628 549)  37.75| 527100 D.00B7| 27197, 2913
11:23:38] 27281 1746.51 118] 1508 434 2433 578 557|  17.94] 52,8800 0.0083) 27281 2798 26,74
11:24:08] 27358 1746.76 120 1504 435| 2471 600 573 3252 531100 0.0078) 27358 2638
T 112am2 27431] 174702 116] 1569 423 2421 591| 583 3488 53.3700 0.0072| 27431 3033
= 11:24:58 275031 174727 120] 1490 436| 2455 5.58 581 34,88 536200 0.0072] 27803 29.78 .Y
11:25:28 27586, 174748 119] 1523 432| 24.83] 533 572| 2355 53.8100 0.0083] 27585 3108  31.09
11:25:48 27642 1747.72 120] 1555 437 24N 543| 565 4645 54,0700 0.0056| 27642 3388 ==
11:26:18] 27725  1747.83 121 1522] 438 2547 480 541 2499 542800 00083 27725 3091
112647 27789, 174818 120] 150 435| 2458 555|  534|  4D47| 545300  0.0064) 27789 3181
T2TA1| 27872] 174835 1200 1703 436 2555 463 815 2049 54.7000 00083 27872 3111
11:27:41 27956 174847 122] 1396|443 2639 3.83 485  14.18| 548200 00083| 27956 2480 2734
11:268:03 28097, 174872 178] 1511 430 2513 503 477 4084| 550700 0.0061| 2.B017|  27.09
11:28:33] 2.8100] 174888 118]  1602]  432] 24.23 589 489 10,63] £5.2300 0.0083| 28100 2250
11:28:58 268169 174913 122] 1504 dd4 24.7 544 496 3563 554800| 0.0065| 28163 2524
11:29:28 28253 174928 1200 1474 436 7514 501, 504 1868, 556400 0.0083| 28353  27.58)
11:29551 28317| 174954 118 1898 428] 2359 6.49 5.57|  38.99] 55,8900 0.0064| 28317 2733 20,63
=== . - 1965 ]
b 11:40:34 28317| 174078 120] 1187] 437 30.53 0.10 | -20.68] §8.1400] 00000 28317 qa.83
11:41:04 2.8400| 174078  118] 1176 431 3075 o0 -1.73] 56.1300 0.0083| 2p400| 332B]
i 114134 28483) 174974 120] 1174 436 3073 0.00] -4.01| 56.0800| 0.0083 28483 1200
11:42:04] 28667 174871 i8] 1173 429 3ng2 o.oo| -3.72| ©6.0800 0.0083 28567 1982
3 11:42:34]  28650| 174975 117] 1173 427| 30,69 0.00 4.36| 56,1000 0.0DB3| 288500  -120
11:43:02 28728 175000 1220 1174 443|301 042  D02|  3207| §6.3500]  0.0078 28728 5.71
11:43:32 28811] 1750.08]  117] 1208 427 2971 0.87 0.20)  11] 564400, 0.0083] Z8811|  10.68
= 11:44:02] 28804 175018 119 1347 431| 2726  323] D84 10.83] 56.5300 0.0083) 28864| 1434
11:44:32 28578 1750.18 118] 1284  408] DJR3A] 298]  1.27|  1.39] 565400 0.0083| 28o78] 1342
11:45:02 28061 175042 118)  1282|  428| 2689 378 203 27.35] S6.7700 D.00B3| 29061, 1260
11:45:32 20144] 175058 1197|1485 426| 2534|508 302| 1g43| 56.9300 0.0083] 28144| 1d70|
11:45:43 25176 1750.83 117 1435 425/ 2659 388 362 8213 57.1800 0.0031]  28i75| 237 1232
= 11:46:18 29258 175085 116 1483 4232|2583 480 394 14,5 57.3000] 00083 29258  27.00 i
11:46:43] 2.9342] 175116 122] 1488 423 2578 504 482  2602] 57.5100) 00083 285347 25.38|




DOE high power mortor test Amaco Catoosa Test Site lCummercial Motor
Well Mo. & Date: 1216/88 B _ |
Starling Depth = 169365 Bit Type = Walker McDoanald MPGEH [ : |Average ROP Excluding Stops
Ending Depth = 1781.24| Bil Size = 4.75] e e e [ ] S o
Total Depth Drilled I ~ |Bit Nozzles = g8, 12,12 [Depth Crilled | 87.59 ) e
Heurs On Bil = 410 Mud Type = Water Based [Hours On Bit 3.82 o
Average ROP = 21,35 Mud Welght (ibsfgal) = | B70[ T \Average ROP | 32.80
Drillstring (1] = 1716.05 Pipe (fty= |~ 977.74| Collar (1) | 740.31 == e R
Timea Fram Caolculated| Hook Average
Start Bit Dopth Flaw | Pressure | Spoed Load Woe WOoR ROP Foot On | Incremantal Haurs ROP
Time (HH:MM:SS) | (HH:MM:SS) | (Feet) {gpm) | (psl) {rem) | (Kips) | (Kips) | (Kips) | (ft/hr) Bit |Hours OnBit| OnBit | (fhr) | ROP (f/hr)
11:47:06] 2.9406] 175141 121 1526 440 2511 530]  4.82]  20.45| 57.7600 D.ODB4| 29408 3179
11:47:36] 28488) 175167 120 1480 435| 2478 5.62 4.93]  30.61| 58.0200 00083 29489 2678
1148011 2.0568|  1751.92 117 1578 424 2338 8.96 554]  34.87| SB.2700 00068 208558 3233 2B.43
11:48:27 20631 175217 118 1615 427| 2428 8.05 579 35.73| 58.5200 00072) 28631 3488
11:48:57 ‘2.6714]  1752.33 120 1501 438 261 5.26 584  19.06] 58.6800 0.0083] 28714| 2984
1149:17|  2.8769] 175258 116 1548 423| 2482 543 586 44.79] 58.9300 0.0056) 28769 3244
14947 209853] 175273 121 1738] 438  2417[ 616 587|  18.34| 59.0800]  0.0083 29853 27.51|
T1:50:17 20036)  1752.84|  120|  1528| 435  27.37 3.08 5§20  1339] 591900 0.0083) 2983 2103
T {15047, 30019 1758.02 120 1377 437|  @rad 324|  aB3| 2084 593700] 0.0083| 30018 2258 23.86
T 11:51:14 30094 1753.27 120] 1504| 435 2617 423 4.43|  3343] 536200  0.0075| 3.0094 2123
11:51:44 3pi7e] 175338 120/ 1542 437 2585 4.72 428 74.2] 58.7400 0.00B3|  30i7E 2031
11:52:05 3.0238| 175364 118 1461| 428| 2451 5.82 422 43.14| 58,9900 0.005B| 3.0036 2667
115235 3.0319] 75371 118 1736 433| 2619 422 445 885 600800 0.0083| 3.0318] 2300
11:63:05 30403 1753.80, 117 1341 424| 2678 363  462)  10.81 6015001  0.0083| 30403  17.19)
11:53:35 3.0488)  1753.98] 122 1443 44z|  25.04 531]  474|  21.17] 60.3300]  0.00R3| 30486 7814 20,57
11:54:05 ~ 3.086B] 178421 116 1402] 4z0] 2548 4,50 4.78|  27.52] 60.5600] D.00R| 3056|1710
11:54:35| 3.0653] 175430 122 1397 443]  25.44] 4.93 4.60[  10.81] G0.6500 0.0083| 30653  17.70 )
11:55:05| 30736 175447 120] 1413 434/ 2548 4.80 4.73| 2061 60.8200  0.0083| 3.0738  20.10,
1955535  3.0813]  1754.66] 118 1405  428]  25.24 511 503 2231 B1.0100]  OD0B3| 30818 2040
11:56:05 30403 17548 12 1532 438, 2467,  568| 510/  30.54| 61.2600 0.0083| 30803 2100 22.32
o 11:56:28| 3.0967| 175516 18| 1527 428] 2441 5.62 531  39.26) 81.5100 0.0064| 3.0067|  27.40|
11:56:58]  3.1050| 175530 118 1465 o428 257 487 526 16.27| 61.6500) 0.0083' 31050 2644
19:57:25] ~ 3.0128) 175555 123 1485 " A47] 2558]  4B0| 524 328 £1.9000 0.0078] 31128 2866
11:57:56 31211]  1766.73 120 1454] 437) 2435 5.67] 541 2147 62.0800 0.0083) 31211| 2659
11:58:80] 31278]  1755.88 120 1646 434 23g92 5.40 555  37.73| 62.3300]  0.0067| 3278|2636 2852
T1158:50] 3.1361) 178612 19| 1456 433 2396 B.36 564| 1632) B24700|  0.0083| 31381 2636 '
11:56:16) 31433  1756.37 123 1602 447 24,33 B.0O| 5081  34.18] 627200 0.0072| 3.1433] 26.84|
11:65:41] 31503 1756.62|  120] 1622, 437) 248 545 B.04|  36.15) 62.8700| 0.0069) 3.1503  30.51
I 1)L 3.1588|  1756.83 116]  1548] 433] 2537 5.00 584  24.87| 63,1800 0.0083| 31588  27.57|
120041 3.1668]  1757.01 119 1512} 431]  25.48] 450 554|  21.74| 63.3600)  0.0083] 3.1869) 28.86]  26.30
12:01:08] 3.1747]  1757.26 122 1585/ 441l 2543 521 532  3248| G36100 0.0078| 3.1747|  28.35] N




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
| Gedhticetl Y S | B
Well No. B Dale: 12/16/38 = =2 = =l (| S
Siarting Depth = 1653.55 Bil Type = |Walker McDaanald MPGEH Average ROP Excluding Stops |
Ending Depth = 1781.24 ~ |mtSwe=|  47s | | el ) .
Total Depth Drilled B7.59 Bit Nozzles = 9,8,12,12 i ~ |Depth Drilled 87.59] [ —
Hours On Bit= 4.10] Mud Type = [Water Based , Hours Cn Bit 382 I
Average ROP = 21,35 Mud Weight (losigal) = B.70 I ~ |AverageROF| 2282 5
Drillstring {ft) = 1718.05 Pipe (f) = 977.74 Collar (ft) | 740.31 BN =] =
Time From Calculated| Hook Average
Start | Bit Depth | Flow |Pressure| Speod Laad WOoB wos ROP | FeetOn | Incremental | Hours ROP
Time (HH:MM:SS} | (HH:MM:SS) (Feet) [gpm) (pei) {rpm) (Kips) | (Kips) | (Kips) | (ftihr]) Bit |Hours OnBit| OnBR | (fhr) | ROP {ithr)
12:01:36 3.1822]  1757.51 122 1611 444 2524 5.12 514|  34.08] 63.8600 0.0075|  31822] 2786
12:02:06 3.1006! 175769 119 1488|432 26.05 4.35 482|  21.08) B4.0400| 0.0083|  3.1906) 26.02
12:02:36 319830  1757.89 116 1546| 421|252 510 484 2452 54.2400] 00083 31989 2788
12:03:06 3.2072] 1758.08) 118 1514 43a| 2539  4.98|  4.98| 20.82| 644100 0.00B3| 32072] 2462 26.07
12:03:29 3.2136]  1758.32 122 1535  4a1| 25738 4.98 4.91|  39.43] 848700 D.00G4| 32136]  25.81
o 12:03:59 3.2219,  1758.49 123| 9431  447|  2545| 482|487 2095 64.8400 0.0083] 32214 2549
i 12:04:19 32276 175874l 123 1664 448 2477|558 511| 4542] 650900  0.0056| 3.2275 2971
= 12:04:48] 32388 175894 118 1512 433] 2451 583| 526 2344 652000  0,00B3| 32358, 3078 )
- 12:05:10 3.2417) 175919 122 1563 443 25 536 533  42.12] 655400 00058 337 A0 32.81
12:05:40 3.2500]  1759.38) 118 1435 429) 2524 512  536| 2035 657100] 00083 3.2500( 31,01 i
= 05:55 3.2642] 175952 118] 1525 428]  24.12] 621 582\ Ba05 6589700 > 3300
12:08; 32600,  1760.87, 117 1602]  427] 2414l 66 574| 42.87 6B.2200 38,48
32683]  1758.87] 13 1465 440, 24, 94 541 566 12,69 66,3200 p : 28,35
32731] 176022  121| 1554 438 2485  542] 586 5297 BB.5700 0.0047] 32731 3730 az.e
3 32814 176045 121 1452 438 2596 444 553  97.23] 66.8000 0.0083] 32814 3049 '
32894  1760.70 121 1504 438|248 574  543| 31.51 67.0500 D.008Y| 32894 2819
iy 3.2047]  176D.05| 120 15670 437| 2373 ~47.73| 67.3000 0.0053|  3.2947]  37.14
~12:08:51 3.3031] 176108  118] 1478 433 2507 17,15 67.4400 0,0083| 33031  29.00
i 12:00:14 33004 176134 118 1528 428 2473 561 39| B7.6800 0.0064|  33004] 3173 30.78
. 1z0544] 33178 176165 18] 9538|  433] 2464 559 578 24.48| 67,9000 00083 " 33t78| 3000
12:10:03 33231 176180 121 1557 438] 2453 579 579 48.08| 88,1500 0.0053| 33231| 3000
“12:10:33 3.3314| i7e2p02| 117 1552 426] 2398 6,32 574) 2628| eB.3700|  0.0083| 33314]  azen
120103 3.3307| 176218 117[ 1729 427] 2478 605 589 1938 G8.5300( 00083 33387 2774
12:11:33] 3.3481 i782.27|  121] 1604 438] 2745 300 537  10.46| BE.6200 0.0083] 33481 Z378|  24.00
12:12:03 3.3564)  1762.48 118 1421 433] 2832 408 .05  26.04) 688200 0.0083] 33564 2040 =
12:12:33 3,3647|  1762.59 121 1529 441|  2581] 457|480 2448 69.0400, 0.00B3  3.3647,  20.10
12:12:58 33718] 1762094 116 1482 421| 26481 3.04 4.33| 3453 692000,  0.0072] 33719] 2359
12:13:29 3.3803| 176305 120 1521 435 2463l 572 4.26|  13.34] 69.4D00| 0.0083] 33803 2421
121344 3.3844)  176330)  118] 1573 430 2341  6.88 504  50.11| 69.6500 00042 33844 2523 2831
127413 3.3925| 176356 116 1515 422] 2444 5.80 54D|  32.00| 899100 6.0081| 3.3925] 3132 o
12:14:40 34000 1763.81 116 1538 422 2475l 5.50 5.60| 3356 70.16000 00075/ 3.4000] 3101 .




DOE high power mortor test Arnaco Catonsa Test Site Commercial Motor |
T — )
WellNo.6 |Date: 12/16/98 T SRR N I M| I
Starting Depih = 169365 . [Bil Type =|Walker McDoanald MFEEH Auerage ROP Excluding Siops ;
Ending Depth = S T T Bt Size = 475 St | e T =2
Tolal Cepih Driled 87,59 ) Bit Nozzles = 9,8,12, 12 J Depth Drilled | 87.58 il
Hours On Bit = 4,101 Mud Type = Water Based I _ ~ |HoursOnBil 3.82 o o
Average ROP = 21, 35' B Mud Welghl “b‘s"lﬁal} =|__ 8 L] fwerage ROF 22.82 ) o
Dritstring (1= | 1718.05] — |Pipe ()= FZ 1 Collar {ft)y | 740.37 : T ] o i ==
1 |
Time From | Caleulated | Hook Average
Start Bit Depth Flow | Pressure! Speed Load wose woa ROFP Feet On | Incremental | Hours ROP
Time (HH:MM:S5) | (HH:MM:SS) (Feot) [gpm) (psi) {rpm) (Kips) |Kips) {Kips) {ftihr) Bit Hours On Bit| On Bit {fuhr) | ROP {ft'hr)
12:15:05 3.4072] 176407 119 1545]  431] 2458  577] 587 35.5] 70,4200 0.0072] 3.4072]  37.86]
12:15:36 34156  1764.11 120] 1273 43| 2762 284|538 554 70.4600 0.0083] 341561 28.04] =
—12:16:08 34239 176428 18] 1440| 434 2635 4.05 483 21.49) 70.5400 0.0083| 34238] 2328 2510
921635 3.4318) 176455 120 1466 434 26,2 4.21 44_91  32.22| 708000 0.0081 34319 2317 b
12:17:00 3.4387| 176480 118 1654 432| 2556 4837 434] 3134 71.1500] 0.0078| 3.4357| 2246
= 12:47:23 34481 1764.97) 122|  1495|  4a3] 2585 444 407 20.3| 71.3200) 0.0083| 3.4481| 2646
T {20B:00| 34536  1765.22) 16 1508 422|244 5.92! 488 3342 71.5700 0.0075| 34555 2937 2847
. 1z:18:20 3.4530] 976536 121|  1654] 438  26.42] 4000 468 1682, 71.7100 0.0083| 34839 2536 o
T 124800 34722  1765.39 118 1305 477 2742 303 444] 338 71.7400| 0.0083 34722 1815
T 12:19:30| 34808 1765.54 120 1368| 437|  25.58) 4.80 4.44|  1B34| 71,8900/ 0.0083 34806  17.54
T 12:20.00,  3.4883) 176576, 120/ 1506| 437 232 7.08 4.97|  26.51| 72,1100 0.0083| 3aBes| 1820
12:20:02 34950  1766.02 119 1576] 431 2456 577| 484|428 723700 0.0061| 3.4950 2121 i
¥ “230:52]  3.5033)  1766.15 120 1572 437 248] 555 535 161 72.5000 D.0GB3|  3.5033 2443 1847
2 12214 35094 178640 g 1495 433 2581  4d6 550  41.08] 727500  ©0.0061| 350040 pa77]
N PR 35178|  1766.51 118 1538 420|  2438) ROy 583 1254 72.8600 0.0083| 3.5178] 2588
12:21:58 35217 176676 119 1496, 434 2443 589 558 8605 73.1100 00038 3.5217 2795
e 12:22:28 35300] 176688 119 1571] 433|243 5,00 583 15.06)  73.2300 ! aras| N
12:22:48 35358  1767.14 119 1535 431  2463[ 571|667 4322 73.4900 28.04] 30.46
12:23:19 35442]  1767.36 122] 1565 442 2499 535 578]  26.16 73.7100 32210
[ 12:23:43 3.5508] 176761 122 1594 443| 2537 4.99 5.59]  36.87| 73.9600] 2914 7
12:24:13 3.5502]  1767.86 119 1533 —431] 2587 4.52 531 3084 742100 33.60
12:24:43 35675 1767.97 115] 1654 47| 26.32 408] 483  1301] 74.3200) 26.21 =
20513 35758 176816  120|  1359]  435] 27.38| 308  4.40]  23.44| 74.5100] 2526 25.50
235 35836 176841 118 1518 a20| 2623 48| 47| 3141| 747600 24.41|
12:26:11 3.5918) 1768.58 119 1670  432] 2848|382 396 212 748400 22.27|
12:26:41 36003  1768.60 121 1371 440] 2946 1.08 3.27| 058 74.9500 18.22] 7
12:27:08 36081 1768.85 119 1383]  434| 27.68 278  301| 3272 75.2000 . 2141 =
12:27:38 36164  1769.00 120]  1628] 435 2722 322] 304 18.78| 75.3500 0.0083) 36164 1800
12:28:08] 36247| 176008 121 1326 438  28.08 240] 288/  1078| 754400  0.0083| 36247  15.25| 19.02
T qpoean 36331 176923 120 1362 43| 279 3.34 256  16.89] 755800 0.0083| 36331 9@ T
12:28:07 36408 176048 115 1452 419| 2648 3.2 313 32.8] 75.8300 0.0078| 36408 1952




DOE high power mortor test Amaco Catoosa Test Site Commercial Motor
| | : e :
Vel N, 6 Dale: 12/16/88 = ! — -
Starting Depth = 1693.55] Bit Tyoe = |Walker McDoanald MPEEH |Average ROP Excluding Stops = ==
Ending Depth = 1781.24| BitSize=| 475 | _— . o
Total Depth Drilled 87,58 Hit Nozzles = 9,9,12.12 - _ |Depth Drilled |~ 87.59)
ET‘D'UFE Cn Bil = 44.' -Iﬂ Mu;[f T}-pe = Walar Based = S =— Hours On Bit = _E:B-E o =
Average ROP = 21,35 Mud Weigh! (Ibsigal} = £.70 =S¥ Average ROP | 2282 |
Drillstring (1) = 1718.05 Pipe{f)=|  977.74 Collar (ft) | 740.31 =¥ = ===
Time From Calculated| Hook Avorago
Start Bit Depth Flow | Pressuro | Speod Load WORB WOoB ROP Feet On | Incremental | Houwrs | ROP
Time (HH:MM:55) | (HH:MM:55) (Feat) {gpm} (s} {rpim) {Kips) {Kips}) [Kips) {ft'hr) Eit Hours On Bit. On8it | {fihr) ROP (ftfhr)
12:29:37 36452 1769.53 119 1447 43| 26.31 4.0, 340/ 5.87| 75.8800 00083 354820  168.17
122057 3.8547|  1769.78 123| 1472  445| 2555 4.83 3.72| 4519 76.1400 0.0056| 36547,  2333]
B 12:30:27 3.8631|  1768.86 121 1421 438 2559 4.79 4.20/ 8.23] 76.2100 0.0083| 36631  21.00 N
0T 3.6606)  1770.11 119 1442 434 247 5.64 486 4592 76.4600 0.0056| 3.6886| 22.68  23.24
== 12:31:17 LETER|  1770.26 118 1_:_-_.31;1 axT AAaT 557 4.90]  18.31] 76.6100! D.00B3|  3.8766| 2608
12:31:47 3.6653|  1770.48 119 1458] 434 2444 5.89 534/ 2533 768300  0.0083| 3.4853|  22.58) )
i 123217 36038 177068 118 1508 428] 2557 482 B34  2414] 7703000 00083 36836 26,84 »
~ {23247 ag018| 177002 122 14786 442|284 a7 a7 4.85] 770700/  oo0o0E3] 37019l Ban|
= 12887 3.7103[  1770AT iga| 1375  441] 2683 3.79 437]  1B06| 77.2200] 00083 37103 1830
 q33347]  a7i86|  A77Li0| 117 1482 428 2581 468 417 2786 774500  0.0083| 37186 1860 1980
T qpaady|  3g2ee 177132 122| 1454 4441 2811 420) 3B 9577 776700 00083 37269  19.20 i
12:3447 3.7353] 177155 118] 1458 432| 2648 383 367 27.89 77.9000 00083 37353 2480
12:35:17 37436 177167 121 1443 44p|  26.36 4.05 413 14.43| 780200 00083 37438  24.00
12:35:38) 37497 1771.92 123 1478 447 2583 447| 426 4085 7B270D|  0.0061| 37497 2636
123608 A75B1] 177209 122 1423 444 265 3.92 413|  19.83] 784400 0.0083| 37581 2475 25.10
T 12:3A39| 37664 1772.31| 115 1435] 434 2817 4.23 412]  26.46| TRBBOO L0083 37664 2443
12,3706 37738 177256 120| {470  437] 2554 4.64 430  3481| 788100  0.0075| 37738 29,39 =i
12:37:36 3.7822) 177264 117 1481 426| 2598 443 438 086 789000 0.0083) 37822 2215
12:37:52 37807 1772.80] 17| 1546 427\ 2542  496]  448[ 55| 790500/ 00044 37867|  2B.31
12:38:22 3.7950| 177312 118 1483 432| 2581 450 461  272| 794700 00083 37950 2831 27.88
12:38:52| 3.8033| 177326 118 1477 432 2537 4.99 4.76|  16.05| 79.8100 0.0083 38033 2377 :
12:39:08| am072] 177351 118 1504 431| 2553 485 476 67.98| 75.8800 0.0039 380720 34.80 -
T 1za3mas| | 3.8156| 177384 117 1477 427 2558 480 484 1541] 70.9800) 00083, 38155 2562
12:40:03 3.A231|  1773.88 121 1497 438 25.1 526 490  3344] B0.2400 00075, 38231 2745
12:40:23 38314 1774.07| 17 1486 47| 24 582 514| 2208 B0.4200 000830 38314 2887 26.11
12:41:03 38397 1774.28 117 1468 4268|2477 5.57 526 22.97| BO.6100| 00083 38397 2308 =
13413 8481 177447 120 1481 437| 2378 6.53 580|  24.35] 80.8200 00083) 38481| 2584
12:41:56 3.8550| 1774.72] 118 1516 4289|2352 B.77 599 3603 81.0700 0.0088| 3.8550| 2598 3
12:42:20 38533 1774.91 118| 1471 428 23,79 651 6,24 2224 BL.2E00| EPDE?' 3 533 2630
T 12:42:49 3.8602| 177518 120 1514 435 2357 B.71 642  44.06] 815100 0.0058) 3.B882| 3057 28,85
12:43:19 38775 177533 121 1504 438 2327 7.02 71| 20.48| B1.6800 0.0D83] 38775 2821 ==




DOE high power mortor test Amaco Catoosa Test Site

|Commercial Motor

- |
WellNo. 6 Dale: 12/16/08 - | ‘ |
Starting Depth = | 1683.65| 8il Type = [Walker McDoanald MPE8H . "= Average ROP Excluding Stops
Ending Deplh = 1781.24 BitSize=| 475 [ - abps ot Lo RCLY
Total Depth Drilled 87.59 Bit Nozzles = T - - DLpr"huﬁ-rI-I_ “ETE
Haurs On Bit = 410 _|Mud Type = Waler Basad . = B 'Hmrrs Cin il T e
Average ROP = e 2135 ~ |Mud Weight {ibsfgal) = aral ol |Averaga ROF | 293 1 =
Drilistring {f) = 171805 | Pipe () = 8977.74 Callar (ft) 740.31 B ' =i -
Time From Caleulated| Hook Avarage
Start Bit Depth | Flow | Pressure| Speed Load woge won ROP | FeetOn | Incremental | Hours | ROP
Time (HH:MM:S5) | (HH:MM:55) (Feal) {apm} {psi) | (rpm} (Kips) | (Kips) | (Klps) | (ftthr) | Bit |Hours OnBit! OnBit (ftihr) | ROP (ftihr)
12:43:47 3.8853] 177558 121 1498]  439]  2397|  6.34] 667  3144] 81.9300] 0.0078  3.8853] 284D
12:44:12 38922 177584 18| 1575 43| 2392 7.16 B.75| 3732 821800  0.0088 38922 3. 19
12:44:40 30000 1776.09 18] 1487  432| 2573 485 638  3213] B24400]  0.0078] 3.8000|  30.46 016
124508 38078l 17VE.34| 121 1475 441 2827 510] 605 32.13) 82,6900 0.0078|  39078!  a3aasl =
124538, 3.8181| 177646 119 1501|433 2537|501 565 1411 828100 0.0083 30161 2664
12.45:56] 3.921% 1776.71 120 1447 435 2477 5.57 550 51.12| B3.0600] 0.0050]  3.8211]  adnqz
- 12:46:26 3.5284 1776.89 123 1497 448 24.74| 5.60| 518] 2178 53_2.;m]= 3 0.0083| 39784 9717
12:46:56. aBa7a| 177742 RED 1478[ 438] 2466 567 538  26.63] 834700, 00083 39378  26.00 37,96
12:47:22 38450  1777.37) ﬁ| 1488|431 2497 606 558  3487| 83.7200 0.0072] 39450 3150,
124751 3053|7772 118 1478|  #30| 2441 595 576 3076 836700  00081| 38531 248
[, 12:48:21] 38614  1777.83 122 1483 444 2447 5EB 6.82| 2596 B84.1800 00083  3.5614| 7043
___ 12:4848) d.8882)  1778.08 23 1487| 445 2383] 647 6.00 3265 84.4400 00078 39562 30,80, 30,90
124801 39753 1778.34 118 1505] 430| 2375|  BS6|  6.47)  41.99] B4.6900) 0.0061| 39753  32.04
124841]  38836) 177852  121] 1623 0 440[  227q 7.55| 647  21.44] 848700 0.0083| 309838 2845
[ 125011 3.gets|  1778.e1| 118 1375] 34| 2504 532 635 1184] B4.9EGO 00083  38818] 2553
1250041 4,0003] 177878 118 1472] 427| 2457 5.78)| 6.33] 1954 85.1300| 0.0083| 40003 2218
125708 4,0081|  1779.03] 1220 477 a42| 2487 567 G.17| 3262 853800 C.OOYE| 40081 21,05 2447
40164 177912 116 1469 421| 2481 55 5971 11.18| 85.4700 0.0083] 40164  18.31,
40217 177937, 116 1569 423 2347 6.83] 582 474! B5.7200) 0.0053]  4.0217 2557
_4.0300] " 1779.58| 117 153 427] 2368|  B61| 608 2506 @5.9300 0.0083|  4.0300)  26.83
; 52:54 4.0372]  1779.83 119 1527 431)  2428] 803  6.14|  34.16) @b.7800 00072 40372 2743
12:53:24 40456 1780.02 117 1684 425 2498] 537  6.08 23.2| B6.3700/ 00083 4.0458] 3088 5640
12:53:54) 4.0539]  1780.17 120 1386 437| 2706l 33a 565 17.2] 85,5200 0.0083]  4.0539] 2483 e
12:54:24 4.0622] 178083 117|  1500: 425| 2528 508 530 1807 86.6800 00083 4.0622] 2328
= 12:54:52 4.0700] 178058 122| 144|443 255 488 485  3263) 869200 0.0078] _ 4.0700,  22.88
: 12:65:22| 40783 178065 115] 1639 418] 2538 502/ 475 8.68| B7.0000 0.0083|  4,0783 19,22
12:65:52]  4.0867|  1780.78 116 1406 421 26.01 4.39 485  1586| 87,1300 0.0CB3|  4.0887) 1861
12:56:22|  4.0950]  {7B0O.8D 120 1474 436| 2545 443 485 2531 B7.3400 00083 4.0950] 2014
17667 41018 178124 ny 1438 426 26.74| .68 4.58] 3671 ®7.5000) 0.0068] 4.1018]  Z0gs 2164
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Bit Depth DOE HP Motor Test

Commercial Motor
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Stand Pipe Pressure (psi)

Pressure DOE SH-HP Motor Test

Commercial Motor
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Bit Weight (1000 Ibs)

Weight On Bit DOE SH-HP Motor Test
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ROP (ft/hr)

Penetration Rate DOE SH-HP Motor Test
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DOE HP Motor No. 2

DOE high power mortor test Amaco Catoosa Test Site

| | -
|
VWell No. 6 Dale: 12/17/8 ] , ' i gl )
Starling Depth = el _ [BitType= |Walker McDoanald MPBEH - . Average RCP Excluding Stops
Ending Depth = 1916 |Bit Size = 275 I _ = —
Total Depth Drilied 135 Bit Nozzlas = 8,8,12,12 ) \Dapth Driled = 135.33 .
Hours On Bit= 2.80 Mud Type = Water Based B | Hours OnBit= | 280 ==
Average ROP = 48.34 Mud Weight {Ibs/gal) = | 870 Average ROP | 48.34
Drilistring (it} = 178956 Pipefti= | 1041.08 (Collar () | 740.81]
| I | =
: i 1 > g
| Time Fram Hook Average
Start  |BitDepth| Flow | Pressure  Calculated | Load | WOB | WOB | ROP | FeetOn | Incremental | Hours = ROP | Rop
Time (HH:MM:SS)| (HH:MM:SS) | (Feety = (gpm) {psi} | Speed(rpm)| (Kips) | (Kips) | (Kips) | (fthr) Bit |HoursOnBit| OnBit  (fhr) | (fithr)
B:06:25] 00000 178054 118 1362 41| 2983 D.76 B8] 8685 00000 0.0000
B:06:65  0.00B3| 178065 16| 1526 21 2740 308 13.33| 86565 0.0083,  0.0083  0.00
~ BD725 _0.0167| 1780.84] 117 1595/ 424|  26.15]  4.30| 2241|8565 0.0083] DO167| 0.0
#5755 0.0250| 1780.99] 116 1560 423 2644 4.01 | 1784 @685 0.0083]  0.0250 0.00]
B.DB25 0.0333| 178113 17 1552 425] 2676 372 318/ 1701 8683 0.0083] 00333 0.00
-~ BDBSS 0.0417| 1781.30 117 1585 424 2875 372 377 20.35  86.65) 0.0083  0.0417 0.00 =
B:02:25.  0.0500, 1781.40 17 1573 425[ 2661, 3.86 392 1296 BB.7| 0.0083]  0.0500 6.00] |
B:08:55 0.0583| 178152 118 1557 428] 7698 3.50 376 14.08] 8687 00083 00583 2040 .
B:10:25. 0.0867| 1781.75 118 1B25| 48 287 428 382 2747 804 - 0.0083] 00667  20.4D i
BIG:5T ] 0.0738| 1782.00 118 1688 428 2555 487 408 35.65|  B7.27 0.0072]  0.0738 3185 1976
8:11:21 0.0822] 178221 118 1687|  428] 2538 504 431 2483 8752 0D.0083  0.0822]  30.00| 21,17
B:11:38 0.0868] 178246 17 1826 427 2243 788 511|  50.77|  87.02 0.0047] 0.0BGS! 4235  23.05
81150 00803 78271 117 2088]  424] 78|  @49] 61| 7723 @747 0.0033] 00803 7500  26.35
81204 0.0842| 1782.96 118] 2501 420 2138 8.89]  7.03| @A.14  88.39) 00033 0.0842] 9514 30,08
 BiZ3 0.1025 1783.02 118 1642 428 2742|308 .88 653 88.34 00083 0.1025 0.00] 2827
81259, 01034 1783.27 119 1780 431,  22.89 7.44 7.16] 3529 BB.6 0.0068] 0.1094 3744 3148
B:13:14, 01136 1783.52 120] 1526 438] 2151 BTE 7.33 5134  BBS2 0.0042] 01135]  B280| 3618
B34 - 0.1219] 178371 118 1820 427 27 .61 2.8 .22 2259 88.01 0.0083 01219 2280 3546
1414 01303 178391 118 1648 431 23.97] 639 672 2465 89,18 0.0083) D.1303|  20.40) 3387
8:14:34 0.1358  1784.17 118 1828 430 2250 7.80) 6.66|  44.75| B9.4E 0.0056| 0.1358 50400  36.56
Bi14:47 0.1394] 1784.42) 18] 2067 478 7049 873 72| 69.84 8972 0.0036| 0.1354 72.00 37.33
8:15:02 0.1436, 1784.67 118 1924 430] 2178 851 7.07 6151 @994 0.0042|  0.435] 5280  a36.75
8:15:12 01484 1784.92 17 2069 425] 2233 8.06 810 9520 0.2 00028 0.1464, 9260 3753
81502 0.1492| 17856.17 118 2062 430] 2237 793 B41] B84BT, o052 0,0028]  0.1482] 11520  46.07
8:15:33 0.1622| 178543 117 2047 _425]  21.6B BS?T| A5G 8250 8.7 00031 0.4522] 58.51| 5048
B:15:46|  0.1558| 178568 118 1663 429) 23f1s|  7.1B| 805 7388  o0.84 00036 01558  6646) 5118
8:15:56 0.1588| 1786.94 118 21260 478 2156 B71] 808 8577 6119 0.0028] 0.1586 9000 6082
- Bi16:05| _DAB17[ 178618 118 21091 428| 2247 7.3 8.04] 11047| ©148)  ©0O00Z5[ 0.9611] 120,000  73.85
A 0.1658| 1786.44 118 1935, 431 2030 882 844] 5300 9178 00047  0.1658| @141 75587
51632 0.1883| 1788.69 117 2585 425 4778 1232 813 B8463] 9185 00028 01686  61.20]  77.83




DOE high power mortor test Amaco Catoosa Test Site | DOE HP Motor No. 2
I
WellNo.6  |Date: 12/17/98 : | i i | )
Starting Deapth = 1781 |Bit Type = |Walker McDoanald MPEBH i Average ROP Excluding Siops )
Ending Depth = 1916 Bit Size = 475 [ [
Taotal Depth Crilled 135 Bit Nozzles = 9.8,12,12 Capth DCrifled = 13533 -
[Hours OnBit= | 2.80] == Mud Type = Water Based ——— Hours On Bit = 2,60 — 1
Average ROP = 48.34 ) Mud Waight (Ibsigal) = 8.70 _ Average ROP 48,34 W
Drilistring (ft) = 1789.66 Pipe (ft) = 1041.05 Coltar {t) | 74061 =
i =
Time From Hoaok | Average |
Start Bit Depth| Flow Pressure | Calculated Load wog Wwoga ROP Feet On | Incremental Hours ROP ROP
Time (HH:MM:SS)| (HH:MM:SS) | (Feet) | (gpm) (psi) | Speed (rpm) | (Kips) | (Kips) | (Kips) | (fthr) Bit |HoursOnBit OnBit | (fth) | ({ithr)
8:17:02 0.1768| 1786.70|  120] 1527 437|  28.74] 1.78 B.11 1.36) 8202 0.0083  0.1769 840 60.90
8:17:25 D.1836) 1786.95 ERE 433] 2475 561 748 3788 @221 0.0D67| 01836 2850  54.54
81742 0.1881| 1787.20 118, 1872 434 2439 614 75| 5812 92,5 0.0044| 0.1BB1 6525 5290
B:17:54 0.1914] 1787.45 118 1983, 433|231 787 6.76| 73.36| 9272 00033 0.1914]  e6.00| 5157
N B:18:08 0.1956] 1787.70 118 1823 430| 2381|662 560 6057 gase 00042 0.1956] 7200 50,85
) B:18:25 0.2011| 1787.56 117 1842 427| 2287 T4z 6.73] 4388] 9323 0.0056] 0.2011]  37.80]  47.53
B fi:18:46 D.2058| 1788.21 120! 1903 436) 2163  87i| 735 5320 9353 0.0047|  D.2058] @353 4517
= B:15.05 02111 178B.48 118/ 1663 427|218 863 785 4829 G373 0.0053| 02111 3780 44.61
| @393 02111| 178853 116, 1355 423 30.79 0.47] 147.34| 8387 0.0000] 02111] 0.0 =
~ #agao 0.2131| 1788.79 136] 1354] 422 3081 0.38 131.73] 8414 00018] 02131 8743 l
8:39:57 D.2208|  1788.04 117 1607 426 2702 4.00] 33.00 94,3 0.0078] 0.2208]  2057|
8:40:23 0.2281] 1789.29 118, 1686, 421] 7382  7.08 | 3a7s] "848 00072 0.2281] 4154
B0 0.2364| 1789.45 1171 1657 426] 2988 1.y 2.64 1847 94.75 00083  0.2364 18200
~ Bat22 0.2444| 1789.70 116 1591 420] 2788 37 3.98] 3133 9497 0.0081 02443 2607
= 8:41:42 0.2503] 1788.95 115, 1718 48[ 2805 560 428 4142 €526 0.0058] 02503 4971
~®418B| 02538 1790.20| 119 qo7e| 431, 2264,  B.2? 513 7069 5548 0D.0036]  0.2538 5538 T
8:42:10 02578 1790.46 118, 1894 428) 2486 8.27 497| 6567 9575 0.0035] 0.2578] 7457
gaz:24| 02617 1780.71| 117 1912| 486) 2341 747 B21] 6276 96| 00038 02617 6428 4312
B:42:35 0.2650| 1780.96] 118 2011 428] 7200 798  7.a7 77.68)  95.24] 00033 02650 7200 4178
8425 0.2689) 1781.21 118, 1821 433] 2401 690 737 6683 9648 0.0038| 0.2689] 6171 4416
I 8A43:00] 02717 179148 118 2131 430] 2260 825 7.37] 8780 G877 0.0028]  02717| 10440 4976
R 8:43:13 02783 1791.71 117 1888 424 2504 582, 7.30]  70.B3|  96.97 0.0036] 0.2753| 5538  G5B.11
8:43:27 0.2792| 1791.85 18] 1923 428) 2385 7.06  7.22| 6113] o728 0.0038| 02782] 7e.71| &508
8:43:40 0.2828| 1792.21| 119 1991 432 2358 7.3 7.08 7287 9751 0.0036| 0.2828] 6365 6054
T 435 0.2858| 1792.46| 18| 2016 429 23.58 7.31 17 80,35 97,73 0.0031] 0.2858 72000  70.75
8:44:05 0.2897| 179272 17| 1982 az4| 2443 6.51 682 6300 98.04] 0.0038| 0.2897| 7971 7075
&4 0.2847| 1792.97 118 1843 430 219 8.85 741 5325 9823 0.0050] 0.2847| 3800 68.a7
8:44:32 0.2972| 1793.22] 118/ 2156 _ 41B|  2102] 878|785 9403 dsss 0.0025| 02972  14000] 70,14
8:44:50 0.3022| 1793.47 118 1963 428]  2254] A3 815  51.00] 9874 0.0050) ©0.3022] 3200  67.80




DOE high power mortor test Amaco Catoosa Test Site \DOE HP Motor No. 2
' I
\Well No. 6 Date: 12/17/38 ' == - = =
Starting Depth= ' 1?31 | [BitType= |Walker McDoanald MPEEH | [Awverage ROP Excluding Stops =
Ending Depth = 1916] BitSiza= 14} N | ' —— | = _ |
Total Depth Drilled 135 Bit Nozzles= 9,9,12,12 ' B Depth Driled = | 135,33
‘Hours On Bit = 280 IMud Type = Waler Based ‘Hours On Bit = 2. Eg I
[Average ROP = 48.34] ~ Mud Weight (ibsfgal) = 8.70] 3 ‘Average ROP 48,34, =
Drillstring (/) = 1784.65 _Flpeiti= | 104105 (Caoltar {ft) |  740.51 SN ]
I _ — | ) -
Time From Hook Average
Start Bit Dapth| Flow Pressure Calculated Load Wwog woB ROP | Feet On | Incremental Hours ROP ROP
Time (HH:MM:SS)| (HH:MM:SS) | (Feel) | (gpm) (psi) | Speed (rpm} | (Kips) = ({Kips) | (Kips} | (ftihr) Bit | HoursOnBit| OnBit | (ftthr) | (ftthr)
8:45:02 0.3056| 179372 116 2052 423  22.28) B.58 BA1|  77.83]  98.02 0.0033) 0.3056] B4,00] 66.69
:45:14 0.3089| 1783.88 118, 2022 430 2277 B.O9 B72| 7097 99.38 0.0033]  0.3089]  78.00]  67.54
8:45:28 0.3128| 1794.23 117 1859 427 2311 7.77 B51| 8477 9954 00038 03128  @6.85  67.54
8:45:40 0.3161| 1794.48 17 2064 426|  2302] 7.5 8i2| 7683  ga.je 00033 ©0.3161] 7200  &B.10
8:45:54 0.3200] 1794.73 114 2089 431] 2242  B82] 822 66.85  100.01 00039  0.3200] 5914|6644
) 8:46:06 D.3233| 1794.98 118, 2015 428] 7250  BEE 8.28| 7331 10028)  00033] 0.3233] 8100 67.24
BidA:18 D.3267| 179523 11 2164 424 2251 .84 B.43 7697 10051 00033 03267  68.00|  70.75)
~ B4Aa0 0.3300 179548 119]  1982]  434| 2381 52| B38| 7477, 10076 00033, 0.4300] 7500 69.25
B:46:43 0.3336 1795.74 19 1081 433 2407 739 B.28  B9.60] 101.05 00036 03336 8031 7232
B4R:52 0.3361| 179599 114 2062 432  za.78 6.73 7.87] 101.04] 1D1.32 0.0025) 03361 10800 74.29
8:47,04 0.3384| 1796.24 17, 2063 425/  25.06 5.46 7.38]  74D7|  101.51 0.0033]  0.3384
BaT2A| 0.3450| 1786.49 118, 1793 428|  26.68 4.80 680  4534] 101.85 0.0086|  0.345D|
8:47:40| 0.3494) 179674 117 1822 424 za7 6.76 645  50.38 102 0.0044| 03484
B:47:50 0.3522| 1787.00 107 2152 425| 2246 8.6 676) 87.04] 10228 0.0028| 0.3522
84801 0.3553| 1797.25) 117 2168 424|  2254) 885 7.1a 7985 102.54] 00031 0.3553
= BidBi11 0.3581| 1797.50 120, 2134] 435 2335 81f| 7.5 9044|1028 “D.002B[  0.3581
- Bi48:22 03611 179775 118 2126 428  23.24 8.20 8.8 8504 103.05 0.0031] 03811
B:4B:36 0.3650| 178800 118 2044 430| 2320 B.26 847| 64,95 103.32 00038  0.3550
B:40:01 0.3719] 1798.26 117 2227| 424|227 8.08 848  3673] 10353 0.0086] 03719 30.24  6a.35
B:G:13 0.3753| 178851 119 2027 431 2218 8.19 855  70.55] 103.84] 0.0033) 03753 93.00] 6335
 Bam2s| 03786 179878 118 2060 430] 2401 744 841 az4z 041 i} nuas 0.3786|  81.00]  67.54
B:43:40 0.3828) 1799.01 118 1008 428 24,18 7.3 8.23 5818 104.29 0.0042] ©0.3828) 4320  68.10]
) B:AB:52 03861 1799.26 121 2058 438  23.03 844|827 7202 104.54 0.0033| 03861 7500 66.60
 BE0DT 0.3903) 1798.52 119 1981 433 2338 708 789  G1.68] 10478,  0.0042] 0.3903  57.60|  64.86
B:50:18 0.3936) 1799.77 118 2046 428]  2380| 708  7A7T|  77.48] 105.08) 0.0033| 0.3936) B1.00] 63.84
8:50:25 0.3964| 1800.02] 120 2061]  435] 24,68 6.27 724 88.36| 105.27 _ 0.0028] 03564 7920, @4.35
B:5():42 0.4000] 180027 118 2038 430] 24,58 6,36 706  71.11| 10558 0.0036 04000  BD.31|  64.86
i 8:50:58 0.4044) 180052 120 1634 435 2448|647  BB6  557d] 1058 00044 D404 5400|5954
— RS 0.4089) 1800.77 121 1998 438] 2262] 823) BAA| 5619 10606 00044 04089  EB.50|  67.24
8:51:23 0.4114 1807.02 118 2024 431 2472 .22 B71  10248] 10631 00025 04714 100.00] 6835




DOE high power mortor test Amaco Catoosa Test Site DOE HP Motor No. 2 |
| ==
Well No. 6 Date: 12/17/98 | | 1
Starting Depth = 1781 | (BitType = 'Walker McDoanald MP&EH 3 " |Average ROP Excluding Stops i
Ending Depth = 1916 ' iBitSze=_ | 475 — | ==
Total Dapth Drilled 135 {Bil Npzzlas = N 19,8, 12,12 il » P Depth Drilled = 135.33
Hours On Bit = 2.80| Mud Type = Water Based . ~ |Hours On Bit = 2.BD
Average ROF = 48.34 | Mud Weight (Ibsigal) = 8.70 : Avarage ROP 48.34 o
Drilistring (ft) = 1789.66 Fipe (fi) = 1041.05 Collar (ft) | 740.61 " T
LA 3 =
Time Fram [ Hook Average | 1
Start Bit Depth  Flow Pressure Calculated Load WOE Wwoa ROP Feet On | Incremental Hours ROP ROP
Time (HH:MM:SS)| (HH:MM:SS) | (Feetj | (gpm) (psl)  Speed {rpm) | (Kips)  (Kips) | (Kips) | (ft/hr) Bit |HoursOnBit | OnBit | (fthr)  (itthr)
B:51:41 04164 1801.28) 116 1902 423; 22561 8.28) 7.01]  48.37] 10653 D.00S0|  DA4164] 44000  67.54
Bi51:51 0.4152] 1801.53) 117 2174 426) 2082 9.96] 783 9260 106.81 0.0028)  0.4192| 100.80]  6A.A7
B:52:06 0.4233| 18D1.78 118 2008 432 Z1.68 913 B37| B157| 107.07|  0.0042] 04233] 6340 G837
B:52:14 D.4256| 180203 118 2154 ~ 4z8 19.10 61|  9.04] 10417 1o7.33| 0.0022] 04255 117.00)  70.78
B8:52:26) 04285 1802.28 119 2085,  432] 2000 1074 995 7558 107.62] 0.0033| D4268, 8700,  60.64
tichea] 0.4319] 180050 14 2024) 4208  2384] 728 974 8a.08] 10781 D.0031| 0.4318] 218 7075
Bi52:50 04356 180276 19, 2043 _432] 2363 2 7.27 9.20| 7283 10806 00036 04358  66.23 7254
8:53:04| 04394 1803.03]  120] 1976 436, 2258  B.28 803 6448 10832 00039 04394 @688 7305
0.4422| 1803.29 nro oz 436 2070|1008 B.72| 8544 10855 00028 0.4422] 8280  7a62
0.4453) 180354 118 2151|423 2270 8.7 821 8372 108.8 D.0031|  0.4483] @183 7623
0.4483| 1803.78 ey 0se) 0 dA@y  24a1] 0 570 840 svA0] 90847 00031 04483 8838  77.49
04519 1804.04] 118 2049 434 2260, B.26 820  7217] 109.32 00036, 04518 6923 78,85
0.4544| 1804.29) 17| 2178 428| 2277 B0B 826 0504 109.6 0.0025| 0.4544] 11200  78.23
0.4585| 180454 118 2003 434 2137 5.43 813/ 6085 10081l 0.0042] 04585 5040  7B.04
04625 1804.79 18] 2110) 43| 1843 1254  B00 6485, 110.08) 00039 04625 6428 7386
0.4867| 18B05.05 118, 2142 428) 1883 1187 1004,  61.89]  110.33. 00042 0.4667|  B4.80 7206
0.4689] 1805.30 119 21586 434 18.41] 1160 1071, 107.12]  110.61 00022 04689 12600  77.09
O472z| 1805.55) 18] 2108 _ 428 2200 882] 1085  77.03] 11081 00033 04722 60.00| 7533
04758 180580 118 2045 430] 2301 785 1054|7088 111.08 0.0008] 04758 7754  7a.%
04794 1B08.05 118 2032)  428] 2257 7RO/ o8| &953 11136 0.0038 04794 7477 7264
0,4822] 1806.30 118 2189 427 7180 893 902/ 8861 111.58)  (0.0028) 04822| G280  74.64
04856 1B0B56| 116 2052 423 2381 7.10 812  73.38] 111.88 00033 04856  81.00  72.06
04903 1B06.81 120 1980  435] 2262 B23| 800 5341 1124 0.0047| 04903  50.82] 7168
04972 1B07.06 115 2145 _420{ 2326  762|  7.06| 3582 11233 00058 0.4972] 3312 8538
0.5017| 1807.31 121 1820 438 2402 Gag 795 5852 1124 0.0044| 05017|  60.75|  @4.57
0.5056] 180756 118 2036| 432 2251 B35 764 6ad6| 31284 0.0038|  0.5056  61.71] 6i6d
0.5078| 1807.81 18] 2141 428) 2042 1035 B29 10888/ 113.09 0.0022]  0.5078 11250 63.58
0.5114) 1808061 119 2144 433 2073 1005  BA5  6B.34 11335  0.0086 05114 7200  63.56
0.5150| 180832 119] 2202  433] 3130 350 903 7287 i35 T L
05178 1B0B.57 123 2155 445| 2158 8.25] 950 8545 11387 0.0028 05178 10080, G384




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2 |

VWell No. 6 Dale: 12/17/98 ] ; |'
Starting Depth = 1781 Bit Type = |Walker McDoanald MPEEH [ Average ROP Excluding Stops !
EndngDepth= | 1918 Bit Size = | 475 [ . . N — =
Tatal Depth Crilled 135] |Bit Nozzleg = __|=%:ei12 | =g Depth Drilled = 135.33
Hours On Bit = 2.80] ~ |MudType= Water Based = [Hours On Bit= | 2,80
Average ROF = 48,34 Mud Welght (Ibs/gal) = 8.70 _ Average ROP | 48,34 ==
Drilistring {ft) = 178966 Pipe (fi) = 1041.05 Collar () | 740.61 E =
| | = | =
~Time From Hook Average |
Start Bit Depth| Flow Fressure Calculated Load WOB WoB ROP Feet On | Incremental Hours ROPE ROP
Timia (HH:MM:SS) (HH:MM:SS) | (Feet) igpm) (psi) Speed [rpm)  (Kips) | (Kips) | (Kips) | (ft'hr) Blt | Hours OnBit | OnBit | (fithr) {ftihr)
85800 0.5217| 1808.82 132 2014) 442)  21.59 .22 967 6568 1141 0,0038] 05217 5914,  62.56
~EEE0) 0.5244) 1BOBO7| 118 2235 4200 2037  10.40] 968 S4BE| 11435 00028 05244] a0.00| 8615
S ‘58 05275 1B0B.3z|  1i8 2088, 430]  Z0.e4 .83 966 7660 11459 0.0031] D.52375  78.55| 74564
= D.5317| 1B09.57 118 20840 431 21.20 9.60 968  G0.18] 114.82) 0.0042] D317 5520 7533
N 0.5347| 1B09.B2 119 2312 433 2081 1016 988 8814 11508 00031 0.5347 8508 7749
W 0.5375 1B10.07 18 2144 432 2187 a@s 978 8692 11538 0.0028] 05375 100,80  76.04
= 0.5417] 1810.32 1189|3268 431 1889 1075 986 B062  11558] 00042 05417 5520 74.64]
=== 0.5483] 181057 119 1889)  434]  2291]  7.96 9.47| 3855 11585 0.0067 05483 3900 67.50
8:58:46 0.5511) 1B10.B2| 120 2074| 435| 2243 8.42 9.23| 8356 116.11 0.0028] 05511| 6360 &7.50
| Esesd Uy ARALR el 2161 431| 2180 901 500 76.B6| 11635 00033 05544 7200]  68.95
8:00:07 0.5568| 1B11.33 118 2161 432 2226 BBE 900 10161 11683, 0.0025 05569, 11200|  G5.E4
o002 05608 1811.58 118] 2028 430 23.04 832 852 G5.88] 116.85 0.0038  0,5808 56.57 B7.80
G032 05630 1811.83] 120 2188 436 2225 887 870 8208 1i7.12] 0.0031| 05638 8835  70.14
- 9:00:40 D.5661| 1812.08 118 2176 427 2292 7.96 861 11475 117.35 0.0022|  0.5661| 103.50]  72.00
G010  0.5717| 181233 118 1814 437 2354 736 828 4404 117.58 0.0086| 05717 4140 6615
| ebiif2] 06760 1B1258 118 2268 430] 2112 8.67 844 7619 117 88| 0.0033] 05750 9000  67.80
g:01:23 0.5781| 1812.83 115 1088 420 2340 759 831 6139 11817 0.0031] 05781 B451 7604
9:01:40 05628 1813.08 120] 2088 437 2180 837 8.41 51.60) 11838 0.0047| 05828 4024  71.a7
| Gnts0 — 0.5856| 1813.33 118 2032 430 2344 7B7 839 6728 11848 0.0028|  0.5856) 11520, 7232
) 0.5886| 1613.50 e 243 4331 2314] 618 B.86| 79.26] 1188 0.0031| 0.588R| 7200,  71.37|
021 05922 1B13B4|  120| 2032 436 24,66 _a 77 788 7284 18,1 0.0038] 0.5g22 5538 7200
— §:02:21 0.5942| 181408 18] 2177 428 2423 7.4 7.87] 12061 11938 00018 0.5943] 144.00| 7464
9:0236 05983 1814.34 17 1281 426 22.84 8.40 767 6211 1196  0.0042] 05983 5280  70.14
g:02:43 06003 1814588 117 2385 426 2141 9.73] 804 11811 119.88]  0.0018] 0.6003] 14844 78,99
30286 06036 1814.84 118] 2138 | 4| 28] 8q4 8168  B1.60] 120.15 0.0033| 08036  78.00] 7899
i 9:03:08 06072 1815.00 17| 2086 4%6| 2364|726 825 6673 12037 0.0038| 06072  60.92)  77.48
D036 0.6094) 181834 118| 2143 428 21.17| 982 B.75  11388] 12062 0.0022] 0.6094] 11250 84.75
9:03:27 06125 181580 118] 27293 420 2128 9,53 898  B1.78] 12081 00031 06175 8401  EB425
9:03:49 06185 181585 118 1837 432|  2408) 685 840 4174 12113 0.0061] 06186  36.000 7533
8:03:59 0.6214] 1816.10 7] 2253 427 2007 b0 877 8231] 121.38] 00028 o0.214  60.00) 7748




DOE HP Motor No. 2

|
WellNo.& | Date; 12/17/58 e o - = =
Starting Dapth = 1781 Bil Type =  [Walker McDoanald MPEEH i _|Average ROP Excluding Staps
Ending Depth = 1816 ) Eil Size = 478 e E | ]
Tolal Dapth Orilled | 135 Bil Nozzles = 8,8,12, 12 Depth Drilled = | 135,33 T
Hours On Bit = 2.80 Mud Type = |\Water Based Haurs On Bit= | 2 B0
Avaragne ROP = 4834 Mud Weight {los/gal) = E.70 - Average ROP ' 4834 | 3
Brrillstring (1t = 1780.65] Pipe (it = 1041.05 Collar ift) |  740.81 B AR [ =
Time From Hook | Average |
| Start Bit Depth| Flow Pressure | Calculated Load WoB woe | ROP Feet On | Incremental Hours ROP ROP
Time (HH:MM:S8), (HH:MM:S5) | (Fect) (apm) ipsi) Speed (rpm)  (Kips) {Kips) (Kips) (ft/hr} Bit Hours On Bit | On Bit (ftihr) {fi'hr)
8:04:11]| 0.6247]  1816.35 120 2148 438 8,89 8.10)  73.05] 121.63 0.0033]  0.6247| 7500, 73.96
= 50423 06261 1B16.60 121 2197 441 | 1085 5.34 74.23| 1218 0.0033] 0,626 B1.000  76.04|
05314 1818.85 120 2166 437 2080 6,88 od2|  7e268| 122.92 00033 08314| 6600, 7264
0832|1870 118 2179] 433 2371 7.20|  BAB| o047 122.37) 0.0028| 05342] ooop| 739
0.6386| 1817.35 118] 1977] 428|230 7.78 B.52| 5628 12265 0.0044 06386, 6300  72.00
= 05417 1B17.61 W7 2eey  a42| 2072 1007 916| 8481 122.97 0.0031) 06417] 10473 7045
08447 1B17.88 18] 21d0] 4z8| 2240 B.45] 868 7832 12312 00031 06447, 4908 7014
90538 0.5489| 1818.11 "3 2rvo)  413) 2037 1041 A7B  5263] 12341  0.0042] 06488 69s0|  74.64
5:06:08| 06572 1B1B.28 118 1815 430 2641 461 B26| 2046 12365 00083 06572 2880 6084
- 50823 08614 1B1B.53 120 1957 437| 22862 824 836 B0BE 12385 0.0042| 06614 480D 5945
—ee 0.8647| 1B16.78 118 2130 428)  19.34 11.38 B62| 7287 124.05] 0.0033| 06647 6000 59.45
D 9.06:46| 05678 1819.03 116 2176 424] 1920l 1144 .22  B0.64| 124.29 00031/ ©OBe7E 7855  59.91
9Oy 06717 181928 118, 2028 428 2133 9.48 9.03| 6517| 12455 0.0039] 0.6717| 6686  58.13
9.07:13] 0,5753) 1819.54] 120 2082 437 218D 8.13 983 7138 12493 0D.0036| 05753 10523 5073
9:07:25] 05788 1818.79 121 1997 439, 2238 847 998  77.05 12507 00033 06786 4200 58.01
0.07:46 0.6844| 1820.04 114 1803 432 22,15 B.7D 844] 4208 12531 00058 D.6E44] 47,14 54,88
m 9.07:55 0.6868) 1820.31 116 1813 424] 2514 5.84 8.32] 10238 13541 00025 06869| 440000  57.81
|
I ALAE 08865 182087 108 1269/ 396 3143 .10 7.03| 126.49 0.0000 0.6860 0.00 |
9g22 0.6804) 182112 0| 1775 399 3103 046 10568 12649 0.0025] 06894 000
8:18:32 06522 182137 111 1272] 403 3108 040 81.85] 126.63 0.0028) 08923 E04D
I 9:19:43 06053 182162 114 1285 413] 317 0.34 7939 125.89 0.0031| 06953 8509
9:20:13 0.7038| 182179 1 1467 406, 273z 4.04 1.07 19917 127.05 0.0083] 07036 1920
9:20:37 0.7103] 1822.04] 110 1762 qn2] 2230 8.95 2.84 37.69) 12737 00067, O0.7103| 4800
9:20:53 0.7147| 182229 108 1826 389) 2203 .11 4.57 SB.EG|  127.56| 0.0044|  0.7147| 4275 il
0:21:05 0.7181| 182254 112 1963 410] 2224 B9 6.2F| 7855|1278 0.0033] 07181  72.00
i 92115  0.7208| 182279 111 _2013[ 404 81 832 807| 8655 12813 0.0028]  0.7208] 118.80 =
9:21:20 0.7247| i823.04] 11 1837 405 2352 7.58] 878 6381 12833 0.0033) 07247 5i43] 5744
T 0.7283| 1823.28] 111 1941 404] 2329  7.90 B.57 70.38] 12858 0.0036] 0.7283 B9.23] 5580
T gE51Es 0.7314| 182355 108 1915 aggl 2345 7.75] B29! 8445 12883 0.0031] 07314] B1B2| 5586




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2 ‘

| | ]
WellNo.&  |Date: 12/17/98 B L i : = _l‘ i
Siarting Dol = 1781] Bil Typa =  |Walker McDoanald (PGEH Average ROP Excluding Stops |—
Ending Depth = G | |BitSize= 475 I e T
Total Depih Drilled 135 Eit Nozzles = 8,9,12,12 \Depth Drilled = | 135.33 ]
Hours On Bit = 2.80 (Mud Type = Waler Based - Hours Cn Bit= ZED
fvarage ROP = 48,34 =] ~Mud Weight {Ibs/gal) = B.70| Average ROP | 4B8.34] |
Drlilstring {f) = 1789.66 F'Ipe = 1041.05 Collar {ft) | 740.61 1 ' '
1 B [ i 3 =
Time From ' | Hook Average
Start Bit Depth| Flow Prassure | Calculatod . Load woe WOB ROP Fect On | Incremental Hours ‘ ROP ROP
Time (HH:MM:SS) (HH:MM:SS) | (Feet)  (gpm) (psi) | Speed (rpm) | (Kips) | (Kips) | (Kips) = (ft/hr) Bit | HoursOnBit| OnBit | (fthr) | (fuhe)
922112 0.7357 1823.80 1080 1790 _38r]  2354] 7A7 BO5 4768 128.06 0.0053] 07367  43.58] 5267
92222 0.7394] 182407/ 113 1850 4N 2231 B.18 TB2| 8281 12943 D.0028| 07394 313.20] @363
| 82253 07481 182455 113 1807 411 22.22 768 7.4 -6.12] 129,98 0.0086) 07481 581  g6.44|
97304 07511 1B24.80 113 1812] 410 25,93 5.37 7.33)  82.90] 130.07| 0.0031  0.7511 2545  g6.98
97370 0.7556| 1825.08| 111 1885} 406|  23.08 B.09 740 59.07|  130.33]  0.0044 07556 58, 50| 6720
5:23:35 0.7667| 182531 110 ~ 18&0/ 402 2397 7.31] 7.33| 5887 13058 0.0042]  0.7597 6240,  64.80
9:23:52 0.7644| 182558 110 19100 ao0|  24.08 7.16 712] 5537 13083 0.0047] O0.784d 50, az|  B3dd
82405 0.7681) 182581 112 1772 _40B  2613|  518] 662  BA7i| 13108 0.0036] 07681 8823 3.4
C w0 0.7722] 1826.07, 110 1818 403 2450 637 6.82  58.04 131.34 0.0042| 07722]  E240 @171
5:24:38 07772 1826.32 114/ 1614] 416 2517 6.18 B.44) 4958 131.58] 00050 D7772]  4800]  Eei4
- §:24:50] 0.7B06  1826.57 (L 1868 403 2419 7.08 6.38|  7514] 131.84 0.0033]  0.7806]  78.00] 8081
325:07 07853 187682 111 1848 404 24.07 7.6 6.35 54.38] 93211 0.0047| 0.7853] &7.18 G054
== 9:25:26 0.7906] 182707 113 1858 411] 2085  10.43 744]  45.45) 13238 00053 07908  47.37| 5755
9:25:38 0.7930, 1B27.32 113 2436] 410 1957 11.48 8.6 7640 1326 0.0033] 07539 72.00 58,55
. 9:26:08 0.8022] 182742 114 1567 4w 26,75 458  BI4 11.21] 13278 0.0083|  0.8022 2160 48465
T 0.8088] 182767 111 1762 406 21832 931 858 5580 132.54 0.0047)  0.6069)  33.88] 4965
— B:26:4D 0.8111| 182752 111 1537 403| 2300 .15 899] 5725 132 0.0042) 0.8111] 6240  49.01
0:26:54 0.8150| 1828.17 112 1902 08| 2335 7.94 B49 6468 13345 0.0039) 08150  64.28) 4809
i 52711 0.8197] 1828.43 111 1828) 4D4] 2313 B.06 7.6 5450 13371 0.0047| 08197 &5, 06 488s
il 9:27,24 0.8233] 182868 113 2017 40 21 5.90 B.87]  BB.12| 13395 0.0036) D.B233|  G646!  49.37]
9:27:41 0.8281 182683 114 1819 46| 23,90 7.32) 847  56.36] 134.19] 0.0047| 082811 50.82) 4932
D755 0.6319) 182918 112 1821 406) 2347 7.72 819  61.94 134.5 0.0038] 08378 79.71| G068
9:26:14] 0.8372| 1829.43 11 - 1EEE 406|  21.28 5,83 BS7| 4760 1347 0.0053] 08372 3789 4869
8:28:31 0.8419) 1825.88 1 1718] Al 23.87 7.35) B42] 52.88) 134.93 0.0047) 08418 4871 &880
§98:50 0.8472] 182983 113 1852 410  2315]  8.05] 805  46.800 13537 0.0053] 08472 5305 5611
= 5.:50.08 0.8517| 1830.18; 12| 1904 408) 2293 821 823 60.00] 13545 0.0044] 0.8517| 5400, 6573
ga6:22| D.B561) 183044 113 1061 410 2274 43 B37| 8498 13574 0.0044] 08551 6525 55.22|
~ o2gd0 0.8611] 183069 113 1849 410]  d338[ 7.84 7.88]  400@|  138.02, 0.0050]  0.8611|  Sao 50
d B:20:68] 0.8656  1530.94 115 1848 417 2348  BO01] 811 5030, 1332 00044 08656 4500 5353
== 6:30:12 0.8700] 1831.18 112 1808 408 2349 7.7%) 804 5533 13848 0.0044)  0.87000  60.75] 53.88




DOE high power mortor test Amaco Catoosa Test Site |

DQE I-_IF Motor No. 2

|
' |
Wall No. 6 Dale: 12/17/58 =t X (= N = —=
Starting Depth = 1781 Bit Type = [Walker McDoanald MPESH | s |Average ROP Excluding Stops
Ending Depth = 1016 L BitSze= | 475 T N
Total Depth Driled 135 BitNozzles = 19,9,12,12 {Depth Drilled = | 13533 )
Hours On Bit= 280 Mud Type = Water Based il Hours On Bil = 2.80 - -
Avarage ROP = 43.531: IMud Weight {Ibs/gal} = B7D B | Average ROP 4B.34
Drfilstring ()= | resss] [Plpaimy=" | 1041061  |Collaci®) | V4081 ===
|
|
Time From Haoaok Average
Start igu Depth|  Flow Pressure | Calculated Load woB WwoB ROP Feat On | Incremental Hours ROP ROP
Time (HH:MM:S5) (HH:MM:55) | (Feet) {gpm} {psi) Speed [rpm)  (Kips) {Kips) (Kips) {ftihr) Bit Hours OnBit | On Bit | (ft/hr) {ftihry
9:30:30 0.B750) 183144 114] 1827 414, 24.16 7.08 7.82]  50.53] 136.77 0.0050] 0.8750] 56,000 5249
9:30:50 0.8805] 1831.60 113] 1859 412] 2380 7.34 760 4454] 13687 0.0058] 0.8806]  36.00,  52.15
9:31:05,  D.BBA7| 1831.95 115 1742 413 2594 441 691 6188 13721 00042) 08847 5780  53.06
8:31:25 D.8003] 1832.20 115) 1764 417] 2550 580 647 43zz] 13730 00055 0.8903| 324D 5272
9:31:43 D.8953 1832.45 112 1831 408 2474 6.52 8,23 5245 13772 00050, 0.8953| 66.0] 5205
9:31:57 0.8962] 183270  114|  1913] 414, 2440 585 618 B3.22] 137.96 00033 0.BS82| 6171 5248
B 9:32:16 0.9044 1832.95 13 83| Mz 24.95) 6.32 5.98) 4745 13824 0.0053  ©0.B044| 5305 8215
9:32:31 0.9086 1833.20 112, 1832 409, 2267 8.51 6.80  50.91] 13846 00042  0.8086|  52.80] 5249
= 8:32:48 0.9133 183345 113 1867 410,  24.02 V.21 7.08] 5349 13878 0.0047 08133] @778  B215
93308 0.5183] 1833.70 114 1888 415 2361 761 7300  50.60[ 139.01] 0.0050) 0.9183]  46.00] 5215
9:33:27 0.8242] 1833.95 116, 1852 422 2204 8.91 7711 4320 13925 D.0DSB| 0.8242)  41.4] 51.82
9:33:45 0.0292] 183421 118 1804 423] 2088 0.1 847|  4078| 13952 0.0050) 08292 5400, 5085
9:34:08 05350  1834.46 116/ 1616 423| 2028 1080 893 4447 13984 D.O0SE| 08350 5485 5053
8:34:20 0.9388 1834.71 116 1878 421] 2215 8.01 9.29] 6133 140.07|  0.0038| 00383 50.14| 5182
T ad 0.8447 183495 113 1674 411 22,48 8.67 9.50 44,32 14022 0.0058 0.9447 2743 4951
93455 (00486 163521 112 1810, 408]  23.85] 737 9.19] 6528 140.54 0.0038] 05486  78.71| 5147
9:35:17 0.8547 183546 115 1860 417] 2040 10.68 931 4014 14073 00061 08547 31.08]  49.01
9:35.37 0,0603 183571 117 1878 427| 2038 10.69) 828 4450 14008 00056 0.9603] 4500 4814
9:35:53 D.9647 1835.97 115 1854, 417|207 4080 966  58.74] 141.22 00044| 0.9647| 5400 4893
F36:10 D.0694| 1836.22 17| 1B87, 425 228 900 73|  51.87) 141.48 0.0047| 09684 5508  50.13
 9:36:30 08750 183647 118 1802 422{ 2278 B.41 504) 4605 14175 0.0056| 08760 4880 4831
0,36:56 D.oe22| 183672 112 1872 407| 2082] 1048 B84 3408 14198 0.0072| 0.5822| 3185 4786
93714 00872 1835.98 118 2025 420| 2100 1032 672 5267 14226 0.0050| 0.8872| 5600  46.97
J 9:37:33 0.9925 1837.23 113 1784, 412 3Bazl 6A7 B7B|  47.40] 14252 0.0053| 0.8925  49.26]  47.51
43751 08575 183748 113 1874 410|228 5.00 B.78 480 142.77| D.ODS0/  0.8975 5000 4643
0:38:09] 1.0025 1837.73 115) 1BB7]  M7| 2275  B43]  B78|  51.30[ 143.03] 0.0050] 1.0025 6200  47.51
93833 1.0082]  1837.98 115 igral 40| 2180] 825 B59] 3748] 14328 0.0057  1.0092] 37.50 4643
§:35:03] 1.0175 1838.14 116 1679] 421|  2586[ 545 766 1900 14344 0.0083] 1.0176| 1920 4112
8:38:25 1.0236 1838.39 115 1840, 418 21.94) 821  B27  4204| 14358 0.0061]  1.0236|  39.27  40.06
93543 1.0288] 183884 117 1814 4725 23,65 7.58] 708 4908 14391 0.0050|  1.0286 46.00]  4D.46)




DOE HP Mutnr__No. 2

DOE high power mortor test Amaco Catoosa Test Site

Wil No. 6 [Date: 12/17/98 B = === E
StaringDepth= 1781 N Bil Type = |Walker McDoanald MPEEH | | Average ROP Excluding Slops
Ending Depth = 1816 Bil Size = 475] [ =i [ B
Total Depth Drilled | 135 Bit Nozzles = 8,9 12,12 Depth Drilled = | 13533, T
Hours On Bit = 280 hMud Type = Water Based Hours On Bit = 2800
Averaga ROP = 48.34| ~ |Mud Weight (Ins/gal) = 5700 I Average ROF | 48.34
Drilistring (1) = 178066 I Pipe (i) = 1041.05 [Collar {ft) | 740551 o I
: I i ]
1 ; ; !
Tlmia From Hook Average | ]
Start Bit Depth.  Flow Pressure Calculated Load WwoB WwoB ROP Feet On | Incremental Hours ROP ROP
Time (HH:MM:SS)| {HH:MM:SS) | (Feet) | (gpm) (psi) | Speed{rpm)| (Kips) | (Kips) | (Kips) | (ft/hr) Bit | Hours OnBit| OnBit | (fihr) iftir)
8:40:02 1.0339] 1838.88 118 18501 az28] 2374 7.48 778 47.57| 14415 D.0053] 1.0339]  45.47| 4200
) 5:40:15 1.0375| 1839.15 118 1898, 428 2375 747 744) 7155 14448 0.0036] 1.0375  91.38]  43.16
5:40:43 1.0453| 183940, 117 1647 44| 2522 6.07 756 3237 14488  D.0078| 1.0453] 2571  41.12
0:41:02 1.0506| 183965 114 1870 416] 2315 B.06 7.33] 46.89] 14495  D.D0S3| 10506 5116  40.90
g:41:24 1.0567| 1839.60) 115 18000 418|240 7.24 7.26]  41.56] 145.18 0.0081| 1.0567  37.64  40.08
I  941:38 1.0606| 184005 17| 1884 425| 23832 7.60 729 6608 14547  0.0038]  1.0606 74.57| 4223
G:41.54 1.0650| 184041  114] 188 415| 2451 675 714] 5534 14557, 0D.0044| 1.0850) 4500  47.79
CG4E15 1.0708| 184068 116 1854 421 2288 B.52 7.63 42.38] 14598 0.0058| 1.0708] 4971 4807
I g:42:32|  1.0756| 1840.91 115 1966 419 2088|1023 8.07 5518 146,18 0.0047| 1.0756| 45,50,  48.36
a5 1.0808| _1841.16] 17 1807 4251 2297 BA1| B30 AB31|  146.44) 0.0053] 10808 4828 4836
9:43:11 1.0864| 184141 117 1814 425, 25.08 6.20 8.02 46.81| 146.68 0.0056] 1.0854| 4320 4523
9:43:27 1.0608| {4166 118 1800 429] 2241 B.78 842]  56.25 14696  0.0044] 10808 6300 4581
0:43:45 1.0887( 184131 114 18000 415,  2350] 7.3 827 4333 1472 00058  1.0867 41.14] 4509
gaad 11050 184211 116 1665;  423) 2508 6.2 746 2428)  147.42 0.0083] 1.1050| 2640, 4572
9idd:42 1.1117] _1B42.36 118 1824 427 2181 652 789 37.39| 147.64| 00067,  1.1117,  33.00] 4324
CRIEEIN 1.1164| 1842562 115 1802 4200 2031|1076  8GD  53.2B| 147.88 00047, 1.1164|  50.82| 43,01
94517 11214 184287 115 1904 419 2242 875  AB0| 6016 14814 0.0050] 1.1214| 5200 4374
9:45:36 1.1267| 184312 18] 1876 429 2144 8.70| 899 4B.55| 14B.48 0.0053 11267 G0.63| 4324
9:45:51 1.1308] 1843.37| 116 1867 421 2288 850 945 6183 148.63| 0.0042]  1.1308]  40.80|  44.20
9:46:10] 11361 184362 17 1935 426]  2255|  BBI 927 4TEBT| 14888 00053]  1.1381|  47.37| 4445
— 3:46:23 11387 1843.87 116 2017 421 2421|704 8.52 68.72| 148714 0.0036] 1.1397|  72.00 4520
54542 1.1450) 1844.12 17 1877 425 2382 7.32 824 4782 14838 0.0053| 1.1450] 4547 4572
= G46:55) 11486, 1844.38 118 1996 28] 2373 7.50 7.80]  6757| 14875]  D.003G| 1.1488| 10248, 5205
G715  1.1542] 184463 17| 1885 425|234 778 765  4550| 14989 0.0056| 1.1542] 2520 5341
947136 11600 184468 115 1878 418 27 B,40 7.51 44571 15019] ©0D58] 19600/ 51.43] 5182
54754 1.1650) 1845.13 118 18931 430| 7358 7.64 7.73| 4959 15048 0.0050] 17650 54.00] 51.82
2:48:10 1.1694] 184538 117 1944 425\ 225 862 709 5525 15067 00044  19694] 4725  52.83)
8:48:31 11753 184563 120 1807 437, 2317| 803 BOB| 4386 1508 0.0058] 1.1753] 3543 5085
5:48:45 1.1803] 1845.89] 120 1958/ 438] 23.24] 7.8 B3| 4861 15119 0.0050] 1.1803] 8800  51.40
54901 11835 1846.14 118 1674 4311 2333 7.0 go3] 7478 15148 0.0033] 1.1836]  87.00] 5172




|
DOE high power mortor test Amaco Catoosa Test Site 'DOE HP Motor No. 2
1 | B |
WellNo. & |Date: 12/17/98 i !
Stariing Depth= | 17811 Bit Type = Walker McDoanald MPGEH Average ROP Excluding Staps
Ending Depth = 1916} BltSize= | 475 | il
Total Depth Drilled 135 Bit Nozzles = g,9,12,12 [Depth Driled = | 135.33
Hours On Bit = 2,80 Mud Type = Waler Based _|Hours OnBit=| 280
Average ROP = 48:34 [Mud Welght (Ibsigal) = 4.70! = Average ROP 48,34 T
Oinillstring {ft) = 17 H8.66 Fipe {ft) = 1041.05 Collar [ft) 740,51 ]
| =
|~ Time From Hook | Averago |
Start Bit Depth| Flow Pressure | Calculated Load wos WoB ROP Foet On | Incremaental Hours ROP ROP
Time (HH:MM:SS)  (HH:MM:5S) | (Feot) | (gpm) lpsi)  Speed(rpm)| (Kips) = (Kips) | (Kips) | (fthr) Bit |HoursQnBit| OnBit | (fhr) | {ftthr)
9:48:30/ 11917 184638 118 1773] 430 2504 6.25 7.75| 3134 151686 0.0081]  11917]  2234] 4864
9:49:48 1.1961| 184664 17 1929, 475|230 B.19 766 5582 15193 0.0044| 11861 60.75] 4758
5:50.06 12017| 1846.89 119 1833 431 2338 7.83 7.62| 4595 15217 0.0056] 1.2017]  4320] 4758
9:50:33 1.2082] 184794 118 1845 422)  20.78|  10.33 810/ 3255 15243 0.0075] 1.2092] 3467 4597
8:51:03 12176 1847.30 1186, 1876 423 26.97 439 740 1888 15264 0.0083]  1.2178] 2520 41.33
§:51:21] 12235 184755 117, 1eA3 425 233 780  7.73] _ 49.91] 15291 0.0050]  12225|  54.00] 4080
T 85140 i@d7a0 118 1823 422 342 7.80( 7.5 49.30  153.08 0.0053, 12278 3221| 41,33
95202 12339, 184805 120 1582 436 2166 848  7.88| 4080 153.3B D.0O0GT — 1.2336] 4582, 4029
~wEzi8| 12388 184831 119 1845 431| 2413 7.06 733] 5195 15359 0.0047| 12386 4871|  385.45
9:52:46 1.2461) 1848.56| 120 1903 437| 2288 820) 808 3376 153.82, 0.0075| 12461 3067  38.88
= 0:53:05 1.2574 184A.81 "y 1901 425 22.81 835/ B.18|  47.03) 15409 0.0053]  1.2514, 5116 3928
T 0:53:20 12581 184006| 118|187z 434 2123 9.88]  B58) 3843 15432 0.0067|  1.2581) 3450, 3848
i 8:53:46 12628 184831 118 1984 434 2206 9.07 851 5502 154.68 0.0047| 12628 6565  40.48
i 9.53:58 1.2664  {BAS5T 118 2014 429 2328 7.91]  B6B| 8654  154.8] 00036 12664| 7477 4543
T G8443| 19703 184082 114 1906] 416| 2485 BED| 836 B4.17| 15509 0.0039] 12703  4B.83] 4759
@4l 13733 185007 17 20041  426]  23.36 7.3 828 86,00  155.33 0.0031  1.2733| 7855 4983
95446 1.2794| 1850.32] 118 1817 424 2449 8.76 7.65| 4128] 15583]  D0.00G1| 1.2764| 49.08|  49.83
9:55:02] 12838 1B50.57 118 1871] 428 2491 6.36 TA1| 5487 15584 0.0044| 12838 4735  49.99
9:55:16 1.2878| 185082 5] 1668, 417 24.00 7.22 687 6427 1561 0.0038] 1.2878]  66.86  54.24
) §:55:33 1.2625| 185108 17 188y 428) 2386 7.35| 72| 5524 15634 0.0047| 1.2525| 50.82] 8522
9:55:48 1.2667| 1851.33 121 1946 439) 2438 587  6.41] 6878 15682 0.0042] 12367 &7.20 5878
95617 1.3047| 185158 118 2058| 424] 2550 5,78 672 3192 156.66 00081 13047 2878 5412
9:56:36 13100 185183 11§ 1907 433) 2474 653] 6.5  ards| 15741 0.0053] 1.3100| 47.37] 61.62
0:56:54 1.3150] 1852.08| 119 1848 431 2532 598 650 5061 157.38 0.0050] 1.3150]  54.00]  50.53]
D:67:07 13186 18562.33 116 2073]  4z72] 2404 7.20 647 87.01] 15761 DDO3B|  1.3188 5368 4991
9:57:23 1.3231] 1g52.58)  115]  1883] 418, 2517 6.12 6.32 5643 157.88) 0.0044) 13231 @075 B182
9:57:37| 1.3269) 185283 114, 1833 415] 2648 5.82 633 @523 15831 0.0038) 13268 B4.85|  52.49]
10:08:28. 13269) 186303 110 1299 400|364 0.16 B5.05| 158.75 0.0000] 13268 0.0 S
10:08:46 1.3319] 1853.28 113! 1410 4i2|  28.31 2.74] 5258 158.75 0.0050]  1.3319 0.00] o




DOE high power mortor test Amaco Catoosa Test Site

'DOE HP Motor No. 2

| | |
Well No, 6 Date: 12A7/88 i I _ _ 1 1
Slarting Depth = 1781 | Bit Type = |Walker McDoanald MPEEH Average ROP Excluding Slops
Ending Depth = 1915 | Bit Size = 475 ] [ =
Tatal Depth Drilled 135 ) Bit Nozzles = 9,0,12,12 - Depth Drilled = | 135.33
Hours On Bi= 280 IMud Type = Water Based Hours Cn | Bit= 2.60 =l )
Average ROP = 48.34 = [Mud Weight (Ibsigal) = &.70 |Average ROP 48.34 | =
Drriflstring {it) = I 1TEOGE| F"JDE fity= ! 1041.05 Collar (ft) 74061 b= 3
| =
| Time From Hook Average | 1
| Start Bit Depth| Flow Prossura | Calculated Load WOB | WoB ROP Feot On | Incremental Hours ROP ROP
Time (HH:MM:55)  (HH:MM:55) | (Faeet) {gpm) ipsi) Speed {rpm) | (Kips) | (Kips) | (Kips) ftihir) Bit Hours On Bit  On Bit iftihr) ifiihr)
10:02:00 1.3358) 1853.53] 110 1824 401| 2508 670 64.72]  158.82 0,0039] 1.3358]  18.00
10:08:20 13414 185378 112 481 409|258 6.44 | 4518 {58.86]  0.00%8| 13414] 4320 ==
10:08:33 13450 185404 113 1803] 413] 2537  ©6.53 451  B567 159.32| 0.0036] 13450  72.00
10:09:47 | 1,3489) 1854.29 10 1855 ] 2459 708 500/ 6515  150.58) 0.0039) 13489  61.71 i
13519 1854.54 111 1854 404 2599 571  649|  B144] 15881 0.0031| 1.3518]  81.82
13561 1854.79 100, 1785 398 2532 5.42 644 5842 160.05 0.0042| 13551  &7.80
= 13600 1855.04 110; 1881 400 24.24 7.45 654 6828 160.32 0.0038] 13600, 6943
: = 13647 188529 111 1836 05| 2498 7.80 B.83) 5160 1604, 0.0047]  1.3647| 50.28) Go.82
10:11:14 1.3731| 185543 113 1705 410]  24.24 747 BS1| 1671 160.8]  0.00B3] 1.3731] 2400 5230
I [T ) 1.3778) 1B55.68 111 1699  406|  24.44 7.30]  723| 5323 160.96 00047| 13778 3388  51.26
_ ozot 1.3861| 1855.83 112 1693 406| 2442] 735 741 30.73] 16122 0.0083] 13861 3120 47.85
1012:21 1.3317| 185618 112 408] 2444 6,84 7.28] 4480 16148 0.0056] 1.3817|  43.20| 45,86
10:12:22 1.3847| 1855.44 112 408/ 2541 6.33 7060 7802 16168 0.0031 13847 7527  46.97
10:12:56 14014| 186663 115 418 2478 7.0z 697  37.94] 161.99] 00087 14014 4500, 4348
10:13:15 1.4067| 185684 112 407 2529 B.51 GE1 49.B4] 16224 0.0053] 1.4067] 47.37] 42.53
10:13:35 14122| 185718 112 408)  25.05 B.75 6.58) 4405 16248 00056 14122 3960 4147
_10:13:54 14175| 185745 115 420 2435 743 681 4785 16271 D.00B3| 14175  47a7]  40.93
10:14:06]  1.4208| 1857.70) 11 405| 2500 B.77 680 7574] 16302 0.0033) 14208 8300, 4751
10:14:32] 14281] 1857.95 113 4120 2470 765 702] 3454 1633 00072 14281 26.31| 45.15
10:14:47] 14322] 185820] 108 398) 2456 7.22] 716  S5B.O1| 1834y 0.0042]  14322]  6240) 4823
10:15:07| 14378 188845 115 418] 2548 5.22 705  47.10| 16379)  (.0056 14378] 5750 4523
7 14461 1B58E3] 114 415 3547 652] 688 7845 153.98 0.0083] 14481 2280 4378
14539  1858.04 114 416 z2.04 EX 745 3227 164.23| 0.0078] 14538 32,14 4288
O 0E:24 14592| 1855.18 114 46| 2317  85B  7.64]  47.29] 16448 0.0053| 14582  47.47]  42.66
10:16:42 1.4642| 1858.44 112 406 2234 944|  BDB|  5D4B| 16471 0.0050) 14642  46.00] 4332
104701  1.4694] 1859.68 110/ 400 23,07 873 8.58) 4811 164.96 00053 1.4884[ 47.37| 4312
10:17:18 1.4742| 1859.84 114] 415 24.57 7.25; 8.73]  53.52] 16523 00047 14742 5748 42.00
10:17:38 14800 1860.20 12 408 25.33 651 B0 43.37] 185.54] 0.0058] 14800 5314 4382
10:18:01 1.4861) 1860.45 114 415| 2571]  B.16|  7.62[ 4140 185.71) CODB1 14861 2782, 4175
104847 1.4806] 1860.70 113 412| 2571 6.56 7.06|  55.28] 185.03 0.00447 14806/ 72.00] 4263




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2

Well No, 6 Date: 1217/98 o > '
Starting Depth = ) 1781| Bit Type = Walker McQoanald MPEEH |Average ROF Excluding Stops ==
Ending Depth = | 1918/ : |Bit Siza= | 475 i '
Total Depth Drilied | 135 ~ |EitNozzles = 18,812, EH] Depth Drilled =~ 135.33] i
Hours On ] 2.80 Mud Type = Waler Basad Hours On Bit = 280 l
Average ROP = | 48.24 , Mud Weight (Ibsigal) = aro] ) Average ROP 48.34
Drillstring (f) = | 1785.66 i Pipe (it} = 1041.05 Collar {ft) | 740.61 )
| i | -
— 1 , i = -
Time From | Hook | Averageo
Start Bit DEp'Ihl Flow Pressure | Calculated = Load WwoB wWoB ROP Feet On | Incremental Hours ROP ROP
Tirme (HH:MA: SB; (HH:MM:SS) | (Feet) {gpm) ipsl) Spoed (rpm) | (Klps) | (Kips) | (Klps) (fithe] | Bit Hours On Bit | OnBit | (fthr} {ftfhr)
¥ 1.4875| 1860.85] 114 1781 414 2551  6.31 6.58) 3671 166.26 _0.0DBY| 14975 3312 43,98
= ~ 1.5014| 1861.21 1z 1881 4098|2435  7.38]  B61| 6663 166.47 0.0033] 15014 5400 47.79
— 1.5053] 1861.46] 114 1809 414 2570 6.16 .54 6275 166.72] 0003 16053 8429 40,23
N 1.5119] 186171 114 1753 413| 2592 5g8 @50 3742 je6.47 _0.0087| 15118 37.50) 47,51
~iDi946  1.5153 186196 116 1845 421 2482 881| 655 7684 167.25 _0.0033]  1.5153]  B4.00]  49.53
10:20:00] 15192 186221 118 1832 421]  2580]  605] 649  G6.55 1675 0.0038]  15182] 6429 Hoa4
10:20:300 15275 1862.46 13 1735, 410 2647 568 615 30.14| 16775  0.0083] 15275 3000  47.58
10:20:47 15322 186271 114 1824 414 2534]  BA48]  G.22 5127 16801 00047 1.5332] 8506 49.09
102108 15375 1Be2.97 113] 1841 413 2504 B.77 638  49.82| 168.22| 00053 15375  a87a 4836
10:21:22 1.5419] fee323| 13| 1768| 411 260 5,83 6.16[  56.11) 168.48 00044 15419)  80.75  51.07
10:27:42 1.5475] 186348 115/ 1866 418] 75441  B.38| 623 4646 166.73] D.0056]  1.5475] 4320 4523
10:22:01 1.5628| 1B63.73 118 1855 428 2570 614!  632| 4685 16888| = D.0053] 15508 49.28)  47.79
- 16586 1BE3sal 117 1764] 426 2640 548 6.12| 4430 1602 _DDO58| 15588 5143 4854
10:22:47 1.5656| 1864.27 117 1726 426, 28.07 566 590 4143 1885 0.0089] 15856, a0.24| 4584
10:2317| 15738 186440 119 1753 431 24.85 6,81 .10 1563 158.74 000B3| 15739 2880| 40.02
10:23:33 1.5783] 186465 115 1878 418| 2285 873 658 5588 169.495 0.0044| 15783]  47.25  43.08
10:23:49 15828 1864.91 113 1947 410 2243 914, 78]  57.86| 17023 0.0044' 15828  @3.00] 4452
10:24:14| 15807| 188548] 117 1820 426)  2474)  5.94 7A7| 3527 17042 0.0089) 1.5857| 27,36  41.94
10:24:28 15964 188541 116 774 A24|  24.04]  B7d  7BB| 3880 17067  DO0G7| 15064| 3750 4022
10:24:55 16011 186565 18] 1815 428) 2343]  B14| 785 5244 17p.02 00047 16011| 5284  40.66
10:25:17 16072 188581 17| 1780 427/ 2528 .44 748] 3983 22 00061 16072 49.08] 40.04
10:25:47 1.6156] 1866.11 118 1709 428 2538 .42 6.94)  24.40| 17142 00083  1.6156]  24.00]  ar.ab
——  1p9608] 16208 1866.37 115 18689, 420] 2098 1085 7.68  47.92] 17168 0.0053) 1.5208| 49.28| 3799
T 16260 186662 118 1805, 430 2453 7.20 T07| 42856 171.88) 00061 16260 3273 4184
 1.8350| 1866.87 116 1733 421] 2491 BB9| 752 3106 17216 0.00B1| 16350 34.78| 39.18
15419 18B7.12 18] 1824 423] 2073 1084 BAD| 3607 172.38]  0.0068] 16419 3168 ar.3g
16483 1B67.38 17 1788 427]  2486]  7.08 853 39,03 7288 0.0064| 15483  43.83  37.688
10:28:09 1.6550] 1887.63 118 1812 428] 2404 784 7.83) 3858 17302 00067, 1.6550| 54.000  37.88
10:28:34 1.6618) 1867.88 116 1803 _423] 23%9] bag| 8.38)  36.08] 173.14] D.00BY] 1.8819]  17.28] 3649
i02E00] 16692 18813 118 1841 431 2207 5,50 8.91 B4B0] 173 0.0072] 5582 3738 3584




DOE high power mortor test Amaco Catoosa Test Site DOE HP Motor No. 2 |
= : : e = | I | ]
Well No. 6 Date: 12117/58 i | | B '
Starting Depth = 1781 Bit Type = Walker McDoanald MPG8H ! \Average ROP Excluding Stags 2
Ending Denth = 1916, [BitSize= | 475 ] —
Total Depth Drilled | 1351 Bit Nozzlas = 8,8,12,12 Depth Crilled = 135,33
Heurs On Bit = 280 _ Mud Type = \Water Besed = Hours On Bit = 280
Average ROP = 48.34 | |Mud Welght {los/gal) = &0 Avarage ROP | 48.34 i
Drillstring {ft) = 1789.66 ' PFipe (fi) = l 1041.05 | Callar (i) 740,61 = =
I =i
Time From Hook | Average
Start Bit Depth|  Flow Fressure | Calculated Load woa WORB ROP Feet On | Incremental Haours ROP | ROP
Time (HH:MM:SS) (HH:MM:SS) | (Feet) tgpm) {psl) Speed (rpm) | (Kips) | (Kips) (Kips) {ftihr) Bit Hours On Bit | On Bit | (#tthr) {ftihr}
102517 16739] 1868.28 15 1834 418 23.88 BOT| 838  52.84] 17460 0.0047| 15739] 5528  ap.oi
10:28:38 16800, 1868.53 115 1841 419 2268 801 B74| 4123 17382 0.0061, 1.680D 3764|3820
10:30:08 166883 186B77|  120] 1745 435 2367 8.09 B.83| 1685 17414 0,0083] 16883 2640, 3503
10:30:22] 16919 186802 117! 19493, 427 2150 702 8.99| 68.74| 174321 00036] 16918 48, B::l arTe
10:30:48 1.6992| 1869.27) 118 1822 433 2338 BAd B76) 3499 17455 0.0072] 1.6982] 3185  ars7
I 1.7053| 186853 118 ATER 430, 3583 5.93 834  41.00 17478 _ 00081 17053 3827 3776
~ 10:31:40 17138 186973 120, 1685] 437 2536 548 763 24989 17503 00083  1.7138 2880 3583
O 10BEm 17219 186897 118 1720 433 2457 7.21 45| 2826 17523  0.00B3 1.7218| 2400 3483
10:32:35| 1.7289] 1870.22| 122 1753 442|  7558] 521 6.65) 36.66 1755  (.00BD| 17288  3B.A8| 3500
| 10:azET| 1.7350] 1870.47 20| 1906) 437 2243  B25|  6B2]  40.05] 17579 0.0061] 1.7350]  47.45 3420
10:33:12 17392 187073, 114 1894 414 2258 .98 743 6090 176.08, DO0AZ|  1.7302] 6480 3548
10:33:42 17475 1B70.82 120, 1738 435  24.79 6.94 T72| 2370, 176.25|  0.0083] 1.7475 2280, 3834
Tu:34:09, 1.7550, 1B71.18; 117 1848)  424| 2383 7.78 7B3| 3485| 1385 00078 1.7550| 33.33] 3426
3 1.7617| 187143, 118 1847] 430 2473 743 809 WA 17675 0.0067]  1.7617|  37.50,  34.56
I 1.7700] 1871.61) 117 1726 425 25.85| ] Y 2158] 17882 o.COB2| 17700 2020] 3214
E 1.7758| 187186 116 1844, 421|  2250] 93| 746 4348 17722 0.0058] 17758 5143,  34.23
) 103547 1.7822| 187211  118] 1872 423 7320 9.20 7.92] 4030  177.a7 0.0064] 1.7822| 2348 3550
10:36:08] 1.7883| 1872.36 120 1751 437 2452 719 7.80) 3940 17768 0.0061] 17883 50.73] 38,00
10387 17661 187281 118 1878 430|  2126]  10.34] 637 3302, 17T.68| 0.0078]  1.7961| 2571 3502
10:36:53 1.8008] 1B72.86! 117, 1881 27| 2254 911  o01| 54.94] 17813 0.0044  1.8006 5625, 3470
10:37:23] 1.8088) 187257 116] 1703 423 2434 733 885  1284] 17831  0.0083 18089 21 ﬁﬂl 3339
10:37:42 1.8142] 187322 119 1870 432 2337  Baa 848 4853 178581 00053 18142 3783, 3448
10:37:59 1.8183) 187347 120 1779 436 2475 688]  Bd2| 5466 176.76 _00047| 1E188] 5284 35865
10:38:26 1.8264| 1873.72 18] 1741 427| 2531 8.40 763 3332[ 7808 0.007S|  1.8264] 2933| araz
10:38:54 1.8342| 1873.98 120 1778 438]  2558] 6.5 7.04]  3247| 17829 00078 1.8342] 3886, 3634
10:38:18 1.8411| 1874.23] 117 1696 425|  27.37] 4.46 B46|  37.03] 17952] 00088 18411, 33420 3600
10:35:48 18484 187442 17] 1685 426 2652 5100 582| 72.85| 17372 0.0083] 1.8484 2400 3371
10008 1,8550) 1874.67] 119 1704 432] 2519 662 575 4341 1ro83 0.0056)| 1.8550] 2780  34.98
10:40:58 1.8606] 167492, 117 1823 425] 25328 8.51 577]  4568) 18031 00056 1B60S! G8.40] 3433
10:40:55 1.8678 1875.17! 119 1728 432] 2682 496  583| 3500 18056 0.0072] 18678 3462 3738




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2

Well No. 6 ~ \Dale; 12/17/98 - - =
Starting Depth = I I Bt Type = |Walker McDoanald MPEEH . |Avarage RDF‘_E:{:Iudmg Stnps |
Ending Depth = w8 0 | BitSize= ATE T _.W
Total Depth Driled 135, Bit Nozzles = 8,8,12,12 Depth Drilled = | 13533] o
Hours Cn Bil = 2.80 Mud Type= _Waler Bassd ==|— ~ |Hours On Bit = 2.80] -
Average ROP = _AB34  [Mud Weight (Ins/gal) = B.70 ‘Avarage ROP 4B.34 i
Drrillslring (i) = 17ED.66 Fipa (ft) = 1041.05, |Collar (i) | 74051| I | =
|.. - S—— — —]
Time From Hook Average
Start Bit Depth|  Flow Pressure Calculated | Load WoB woa ROP Faat On | Incremental Hours ROP ROP
Time (HH:MM:S8) (HH:MM:55) | (Feet) {gpm) {psi) Speoed {rpm) . (Kips) (Kips) | (Kips) (ftihr} Bit Hours On Bit | On Bit {ftfhr} {ft/hr}
10:41:17 1.8738] 1875.42 118 1790 428)  26.15] 571 5.78|  40.80] 180.72 00081 1.8733 2618  36.84
104137 18794 187568 117 1775 424| 2565 .21 6.0D] 4571 180,89 00056  1.8794] 4860 3650
10:42:06 1.8875 167553 118 1747 428] 2553  6.28 553| 3083 {8121 0.0081) 1.8875|  27.31 3618
- 10A2:36]  1.8631] 167618 118 1801) 430  26.05 573 578 4878 18145 0.0056 1.8931] 4320, 47,38
10:42:50)  1.8807| 187643  118] 1789 a0 2525 652 608 3736  181.69 00067  1.8887|  36.00  a7.54
10:43:15 1.9067  1876.68 119 1787 431 24,50 7.20)  6.38] 3647 18197 0.0069 15067 4032 3850
10:43:31 18111, 1876.93] 115 186B]  420] 2278 B81| 681 5557  182.2| D.0044 18111 5175 4028
10:43:56 15181 187718 118 1826  427| 2285 561 737 3676 16248]  0.0069) 1.9181] 4176 39.48
10:44:26 1.8264| 1877.38 117 1716 426| 2518 B38| 750 2265 1Ba.74 0.00B3|  1.9264] 30000 377
10:44:38 1.8300| 1877.63 118 1811 428 24395 6.56 751 7282|1829 00036 193000 4431, 3939
10:45:00 1.9358] 187789 121 1781 438 2573 582 7.24] 4277 1B34B 00058 1.9358 4288 39.10
= 10:45:30 18442 187B06| 18] 1693 433 25,23 5.26/ 673| 2030 183.38| 0.0083] 19442 ZTE0l  37Em
104544 ~1.84B1] 1878.31] 120 1624 435| 2309  833]  B67| 6276 18350 0.0038]  1.9481 54.00) 3873
i 104500 1.8525 1874.56] 120/ 1825 435 25.07) 6B 6.1 59.18| 183.82 0.0044] 10882580 7475 4038
i 10:46:30 1.8608] 1878.78 120 1778 437| 953  B18  BE3| 2837 184.18) 0,0083] 1.8808| 2880  38.95
10:46:44 1.9647] 1679.05] 116 1870 428 2289 858 7.9 B63.37] 18433 0.0039] 15647 4371 3954
AD:4B:5E 10686 187830 116 1823 424 3478 B.IT! 7.25] 6558 1848 D.0033| 1.9685] 6943  41.74
10:47:26 16764] 187856 18] 1757 432|255 5.38] 6.90) 3301 184.84 D.OO7B|  1.9764 3086  43.60
10:47:44] 1.6874] 1B70.81 17 1301 427| 2251 B85  7.a7|  49.50| 1B5.08 D.0DED|  1.9814 48000 424z
10:4808]  10BB3| 18B0.06] 17| 1798] 4270 2399 750/ 764  36.20| 18533 _D.ODBS] 19883  36.00]  41.33
1Da&:38] 10847, 1880 121| 1672 438] 2852 509 B84 B3| 18535 00083 19967 264D 36,05
10:48:49 19994 1880.36 122 2182 441 22,80 5,58 7.32]  9344] 1858 0.0028, 1.0984|  G0.00| 39,89
10:48:07 2.0044] 18B0.81] 118 1759 423]  2481] @72 7.9 48.77| 186.04 0.0050, 2.0044| 48.00[ 3947
10:48:37| 20128 188081] 120 1685 435 2568] @ 589 678 2342] 186.11 0.0083] 20128, B40| 3889
= 10:46:55 20178 188106 114 2148 416| 2044 1081 T4B| 5005  18A.51 0.0050 2.0178]  80.00]  37.88
10:50:22 20253 188131 117 1827 4277|2278 8.75 819] 3374 18Be2 0.0075| 20253  14.67, 3547
10:50:45 2.0317| 186156 120 1778 434) 2435 6.96 785  3i94]  186.83 0.0084| 20317 3267 3618
10:51:13 2.0394. 1881.81 115 1776] 418] 2400 723 795 3283 187.07]  0.0078| 20394  30.86| 3445
10:51:43 20478 168200] 121 1757  438| 2458 6.67 810 2263] 187.35 0.0083] 20478] 3380 3244
10:62:05 20538 1882.25] 118 1787 420| 2443 B.ad 728  4126] 1B7.66 00051 20538 5073 ardo




DOE high power mortor test Amaco Catoosa Test Site

I'.‘._!DE If_IP Motor Nc_:_. 2

Well No. 6 |Date: 12/17/98 |
Starting Depth = 1781 Bil Type = | Walker McDoanald MP6aH ‘Average ROP Excluding Stops
|Ending Deplh = 1918 Bil Size = 475 | f o
Total Depth Drillad 135, Bit Nozzies = 18.9,12,12 |Depth Drifled = | 135,33
Hours On Bt = 2.80| |Mud Type = Waler Based = 'Hours On Bil = 280, B
Average ROP = 48,34 Mud Weight (Ibsigal) = | 8.70 M= Average ROP 48.34
Drillstring (it} = 1789.66, Pipe (f) = 1041.05] iCallar (It) | 740,61 L= :
. | | - 4
| . = =
Time From | | Heok Averago
Start Bit Depth| Flow Pressure | Calculated Load WoB I WoB ROP Feet On | Incremental Hours ROP ROP
Time (HH:MM:55) (HH:MM:S55)  (Feat) {apm} {psi) Speed (rpm) | (Kips) (Kips) | (Kips) ifithr) Bit Heours On Bit . On Bit {ftihr) (ft/hr)
10:52:27 20800, 1882.50 118] 1862 430] 2178 9.3 741 3870 1B7.78 0.0061, 20600 1964 3534
10:52:58| 2,0681] 188275 120 1782 435 2389| 733 748 31.51|  despa| 0.0081] 20681 31,03 3364
] 20750 1883.00 17 1751 427 2456  6gg 738 3603 188.34|  0.0089] 2.0780( 4454 35,20
= 10:53:43 20811 1883.26] 117, 1855 425 24.28 £.96 743] 4173 18853 0.0061| 20811  31.08] 3474
i 10:54110 2/0886; 1883.51| 121] 1801 438| 2557 572 721| 3443 188.78| 0.0075| 20886 3067 3474
. 10:54:40 20968 18R3G2l 123 1610 446 27.24 4.12 6.16| 1378 18B.94 0.0083| 20965 2160, 3156
— 10:55:08! 21047] 188388 116, 1740) 423 24087 631 598 3247, 180.20 0.0078| 21047 36, cml 3171
_ 10:55:32) 23114 1884.13 116/ 1821 420 2385  7.29 B.O8]  36.94) 18944 0.0067]  2.1114] ~ 3300 3348
10:55:53 21172 1884.38 17| 1851 44| 2373 751 6.18] 4248  189.69 0.0058] 21172 4286 3363
| 10551, 21172, 1884.48 REL 1257 404| 3165 023 11536 189.88 0.0000] 21172 0.00
S 11:05:59. 21184 1884.73 114 1258 416| 3182 0.07 108.78.  190.01 00022 21194] 585D
__11:06:29) 21278 1884.56) 108 1488 305] 28.80] 479 27.20] 19025 0.0083| 21278]  28.80 =
11:0842 21314 188521 104 2303 380|  21.56 5.91] 70.83)  180.49 0.0036| 21314 8648
1712|2397, 188533 106 1497 386| 2705 486 383  14.34] 15068 0.0083|  27357]  24.00
11:07:38 21169 1885.58 106 1576 388 2587 579 504 34.88 191 0.0072]  2.1468] 4282
11:07:57| 21522 188583 103 1763 397| 2367]  7.90]  661| 4828 19109 00053 24522 1705
B 11:08:13 ~ 2.1567 1BB6.0S 107 1818 390 2332 B25] 730 5483 19135  0.0044] 21567 5850,
11:08:33) 21622, 1886.34 105 1812 382| 2330 B.25 8.97] 4659 19168 0.0056] 2.1622] 5580 -
11:08:47| 21661, 188659 05 tae2| 383 23121 BA3 772 B4.29 19186 0.0038]  2.1681 4686  43.16
11:09:02 21703, 1B86.84| 106 1910 348 2276 846 832 5038 19229)  0.0042 21703 10560 4151
B 11:09:17 2.1744| 1887.10 109 1841 396 2574 783 8.30]  63.28] 19244]  0.0042] 21744 3600,  45.88
11:09:31| 2.1783| 1887.35 107 1898 38a] 2328 5.28 831] 6358 19263 0.0038 21783] 4688|4559
11:09:47 2.1828| 18B7.60 109 1604 308| 2348 8.07 827 5598 192.84 0.0044| 21828 6975 5272
= 11:10:04 21875 1BE7.ES 108 1815 3393|2335 8.20 8.23] 54.21] 18313 0.0047| 21875 40,24 55.97
11:10:18 21917| 188210 107 1886| 381 2276 8.76 B.23] 5487|1934 0.0042] 23917 64.80| 57.55
11:10:33 2.1956) 188R.35] 105 1804 386| 2271 881 BA42| BA.57 19368 0.0039] 21956 7200, 5847
11:10:52  2.2008| 188861 102 1830 373 @3 .24 B42| 4689 19382 _ 0.0053] 22008] 4547 58,79
11:11:06 2.2047| 1888.85| 103 1636 376| 2042 9038|  BB2| 6673 194.12 _ 0.0038]  22047] 5143] 5879
11:11:22 2.2002] 1889.11 108 1880 387| 23325 8.1 BB4|  5414] 19443 0.0044] 23002 6075  58.37




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2

WellNa.B  |Date: 12/17/38 | — 1 == =S| s
Starting Dapth = el | Bil Type = |Walker McDoanald MPEEH I __ |Awerage ROP Excluding Siops —
Ending Depth = 1916 Bit Bize = | 475 | ] =
Total Depth Driled| 135 |Bit Nozzles = 9,9,12.12 ~|Depth Driled = | 135.33,
Hours On Bit = 280 | Mud Type= Water Basad Heurs On Bit = 2.80]
Average ROP = 48,34 , Mud Weight (Ibs/gal) = 8.70 ] Average ROP | 48.34 —
Drilstring (7t} = 178966, : Fipe ()= | 1041.05 Collar {fty | 74061 B
: = B | = LN e I 4
Time Erom Hook Average I
Start Bit Depth|  Flow Pressure | Calculated Load WOoB WOoB ROP | Feet On | Ineremental Hours ROP ROP
Time (HH:MM:SS)| (HH:MM:SS) | (Feet) | (gpm) (psi) | Speed (rpm)| (Kips) | (Kips) | (Kips) = (ft/hr} Bit | Hours OnBit| OnBit  ({fhr) | (ftshr)
11:11:38 2.2135) 1889.37 105 1832 3B4)  2298) 857 860 57.88 194562 0.0044| 22136 4275  57.95
1111357 2.2189] 18BO.62 108 1840 30| F1E6| 982 HET 4762 164.94 0.0053| 22183 6063 5507
T 114222 70358 1BBO.E7 05 1725 3g2]  #175]  673 gib|  37.12| 195327 0.0069| 2.2258] 4752 s27z2
1112:41 22311, 1890.12| 108 1772 386 2260 8.2 907 4788 1954 00053 22311 2463 5206
22378 1880.38 108 170|388  20.53]  10.80 955| 3763 19571 0.0067 2.2378]  46.80] 4945
22408 1880.63 05| 1470 3B2]  23.44] B.11 950| 8172 1958 0.0031, 22408 6218  50.13
~111340) 22475 1890.8B| 07| 1681 391  2544]  B21|  B77T| 3867 19815  0.0067, 20475 37.50| 4864
111383, 2.2511] 189114 104 BT 379 2483 668 816 6928 1854 00036 22511 @823 4915
1114010, 2.2558| 1B81.36]  105[ 1861 384, 2428 730 78B4| 5463 19665 0.0047| 22558  5204]  48.88
11:14:26 2.2603] 18B1.64 108 1782 385  25.03 .58 5.98 5547 19695 0.0044! 22603 6975 4854
~11:14:40 22642| 1891,88] 104 1836 380 2516) 647  bos|  b4dr| 19718 00039 22642]  66.57| 50413
11:14:54 ~2.2681| 188214 1848l 405 2541 623 BB5|  B644| 197.49 0.0038, 22681 7871 5376
11:15:13 22733 188240 106 1718, 386| 2534]  £.28) 657 46.33| 19767 00083 22733 3411 54.00
11:15:38 2.2803| 188265 107 1816, 392] 2130 1048 715 37.38] 187.93 0.0068] 27803] 3744 s34l
111600 2.2664] 188291 108 1820] 39| 2136 1020 7B7| 4205 1882 0.0061| 22884| 4418 5005
11:18:117 22511 1883.17 109 1778, 3g6|  20.22| 11.1B]  B81| 5412 1985 0.0047  232611| 6353 52,51
— 11:16:32 22053 188342 105 1944 aB2| 2118  10.28 962 B1.51] 19887 00042] 22853 G840 5162
191641 2.2978| 189368 106 1821 386| 2582 5.72 9.51] 9805 198.98 0.0025 22978  28.00] 5460
11:16:55 2.3017| 1883.93|  107| 1763 391| 25.38 625 873  67.92] 19922 00039 2.3017| 6171 5533
11:17:16 23075 1894.18] 109 1698 388]  2521| 842|797 4209 19947 0.0058] 2.3075| 42.88] 5285
11:17:34 23125 1884.43 105 1755, 385) 2333 B30 730 5047|1987 00050 23125  46.00| 5152
11:17:58 2.3186| 180460 110 1751 400[ 2336 B.19 B.OE| 4136 10094 00061| 23186 3627 5058
11:18:15 2.2230) 180494 103 1815 376| 2116|1030  7.88| 48,16 20024, 0.0053] 23238) 55,84 5251
11:18:31 2.3283| 189512 106 1771 386 2334]  B21 B.28] 5506 20045 0.0044] 23285 4725  54.36
11:18:52 23342 189544, 11 1769 404 2234 a7 683 4410 20077 0.0058) 23342] 5486 5272
11:18:07 23383 189568 106 1658 388 1972 1167 951 5898 201 0.0042] 23383| Bs20| 5272
T 111833 2.3456| 1895.94] 110 1802 399 1987 1144]  10.16| 34.78] 20122 00072 23455 3048 4730
1185 2.3506| 189620 108 1781 395] 1870|1168 1044] 4878 20148 00050 23506] 5200 4643
11:20:13 2.3567| 189645 110 1855 400 1984 11,75 11.14 41.84|  201.73] 00061 23587 4091 ABAT
11:20:31 2.3617| 1896.70 112 1855 406] 2200] 948 11.21| 51.69] 20204  0.0050] 2.4817| 6200 4617




DOE high pnwer mortor test Amaco Catoosa Test Site

' DOE HP Motor No. 2

| | B
Well No. 6 Date: 12/17/98 ) 1 == =" 7
Staring Depth= | 1781 ) Bit Type = |Walker McDoanald MPGEH Average ROP Excluding Stops
Ending Depth = 1916 Bit Size = 4.75 } | e =)
Total Depth Drilled | 135 | Bit Mozzles = 5,5,12,12 i Depth Driled = | 135,32 I
Howrs CnBit= | 28D Mud Type = = Water Based = = Hours On Bil = 280 i
Average ROP = | 4834 Mud Weight (Ibs/gal) = 8.70 e Average ROP 4834 i)
Drilstring {t}= | 1789.66 ~ |Pipe ()= 1041.05 Collar (ft)y | 74081 ==
| [ | ] |
Time Fram Hook Average
Start Bit Depth)  Flow Pressure | Calculated Load Wog WOR ROP Feet On | Incrementsl Hours ROP ROP
Time (HH:MM:S5) (HH:MM:SS5) | (Feet) {gpm) ipsl)  Speed{rpm)| (Kips) {Kips) | (Hips) | (ft'hr) Bit | Hours On Bit | On Bt {ft'hr) {ftihr)
11:20:51 2.3672] 189695 108/ 1864 388|  21.20)  10.26]  10.92] 4527 z02.32) 0.0056| 23672 5040  46.49
11:21:13) 23733] 1#ay21|  110]  1858) an2| 1995 1145  1083]  30.92| 20254 0.0061] 23733 3600  45.01
11:21:28 23775 189746 108 1820, 393 2202 847 1048  B4.12| 202,82 0.0042] 2.3775|  67.20)  48.17
11:21:50 2.3836,  1897.71 104, 773 380] 2210 9.38|  10.01] 4075 202.8 0.0061| 23835  2518] 459
i 11:22: 2.3802] 1897.96 103 1876 376  1948] 1188 1049 44.03] 203.25 0.0056| 23882 5040 44.66
115 ~23975] 1898.10' 108 1807 385 2731 Xl 932| 1622 2034 0.0083] 23975 1680 4168
11 24058 189832 10 1720 A01]  2267|  BE5 BBD| 27.41 20385 0.0083) 24058] 3000/ 38.35
C11:2324] 24097 189858 111 1857 403 1881 1159 9.22| B85 20385 0.0039 24087 5400, 40.15
~ 11:23:46 24158  189B.63 111 1814 403 21.24)  10.23 939 4109 20411 0.0061 24158 4091 3832
= 11:24:03 24206/ 188G.0B 109 1878] 386  2129] 1018 905 53.05 204.34 0.0047| 24206 48.71| 39.94
== 11:24:18 2.4247| 1899.34) 107! 1858] 389| 1971 1168|1051 60.27| 204.87 00042 24247 79.20] 4145
1243 24%88] 1AgG.sel  11d| 1832 403| 2258 B8] 1052 5019  2049] 0.0042] 24283 5530 4145
11:25:01 24367 1886.84] 110] 1768 38| 22200 930 1008l 3283 20512 00078 24367| 2828 4015
112520 24419 180008 108 1879 384 220 .49 891 47.01] 20547] 0.0053| 24418 B6.32 40,36
~ 11:2543 2.4483| 1900,34] 110 1802 _a02| 2187 8.80 9.80| 3921 20561 0.0084| 24483 2181 4407
12557 2.4522| 130050 108 1926] 395 1937 1198 9.86)  69.32| 205.08 0.0039] 24522 9514] 48,15
112618 2.4603[ 1800.86 107 1814 389 2083| 1052] 1018] 31.63] 20825 00081 24803] 3352  45.10
 11:3R48|  2.4RB7| 180111 110 1745 400 2168]  879] 10.28] 0988 208.47 0.0064] 24667 3443 4485
11:27:05 24711 1901.36 110 1881 399) 1924 12.42] 10.80  55.45  206.67) 0.0044 24711 4500 4510
11:27:25 24767| 190152 110 1882 399  1894] 1241 1137 4558 o068 00056 2.4767] 4140 43,88
=N 11:27:42 24814| 130147  f08[  1851] 395| 20.59] 1083 71.33| 5321] 207.13 00047|  24814] 4871  43.43
T 112801 24867| 190212 1 1903] 44| 2280 8583|1076 4869 207.52 0.0053] 24867| 7388 4560
12821 2.4022| 190238 111 1780 apal 2474 6.88 1047 4481 207.68 00055 24822  ZRED| 4555
~ 11:28:36 2.4564| 190263 113 1887 411 2347 BOB 935  58.02] 20787/ 0.0042| 24984  6O.60|  47.65
1Sl 25005 190280 108 1881, 396] 2393] 764 8.41| 6378 208.17 0.0042] 25006 4800  47.38
—12e1| 25061| 1903.14| 108 1803, 395 24.42 7.7 768  44.34] 20842 0.0056) 2.5061| 4500 4975
11:28:35 25128) 190340( 11| 1726 403, 2574 530 7.13]  39.19] 20859 00067/ 2.5128]  40.50] 49.66
E 11:20:48 25164| 169D3.65 109 —1915] 396) 2385  7.71|  7.aD  72.81| 208.91 00036 25164  80.82]  50.58
11:30:08  25218) 190380 113 1810 41| 2453|  7.07| _ 710| 4445 20933 0.0968) a5a18] 7oe01  S0.8
15 11:30:38 25303 1904.05 110 1928 4000 9532 6811 6.83] 1811  200.34 0.0083] 25303 1200  44.59




DOE high power mortor test Amaco Catoosa Test Site

DOE HP Motor No. 2

| : . | . 1 .

Well No. B Date: 12/17/58 _ [ [ | N

Starting Depth=_ | 1781] | |BtTvpe= |Walker McDoanald MPEEH | Avarane ROP Excluding Stops

Ending Depth = 1916 Bit Size = 475]

Tatal Depth Drilled 135] — |BNozzies= 187,12, 12 Depth Orilled = | 135.33] n

Haurs On Bit = = B0 Mud Type = Water Based Hours On Bit = | 2.80

Average ROP = | 48,34 Mud Weight (lbs/gal) = ' 870 ) Average ROP | 48.34 o

Drillstring ()= | 17B9.66 Fipe (it} = 1041.05 Collar {fty | 74061 S

I_ ) = |
Time From | Hook | Average
Start Bit Depth| Flow Pressure | Calculated Load Woge Woe ROP Feet On | Incromental Hours | ROP ROP
Time (HH:MM:SS}  (HH:MM:55) | (Feet) {gpm) {psl) Speed {rpm) | (Kips) {Klips} (Kips) {ftihr Bit Hours On Bit | On Bit | {ft'hr) {ftihr)
~ 11:30:54] 2.5347| 190430  10B] 1859 303 2351 B.05 701 5844 20058 0.0044| 25347| 54000 45936

11:31:15 ~ 2.5406| 1904.56 107 1751 30| 2473 6.87 7200 4174  209.83) 0.0058| 2,5406]  4z.86|  45.10
11:31:30 2.5447|  1904.81 111 1996 403] 2237 8.33 753 5993 210.26 0.0042| 25447 103.20] 4510
11:31:5 2,5488) 1905.06 107 1900 388 2291 661 7.83)  64.20] 210.37 0.0042| 25488 2640 44.90
11:32:08 2.5553| 1805.31 112] 1807 410] 2381 7.77 813] 3848 210.64, 0.0084] 2.5553] 4226 4414
11:32:25 2.5600] 1905.57] 111] 1914 " 405 2168 8.51 842 5271 21088, 00047, 2.8600| 60.82]  45.95

N 11:32:34] 2.5625 1905.82 104 2001 378 2132 10.15 8.07| 104.83] 21125 0.0025| 2.5625  148.00  47.08)

© 113301 25700] 1806.07] 109 1535 396 21.68 9.61 813] 34,39 211.34 0.0075| 25700 12.00] 4578
11:33:14 25736 190632 107 1872 2| 2170 9.78 936  GB.33] 21165 00036 25736 8585 5038
11:33:31 25783 1906.57 12, 1841 407 21,48 898 981 5432 211.85 0.0047| 25783 4235 5208
11:3350| 2583 1806.82 106 1850/ 388 18420 {281 1049 4683 2121 00053 2.5836]  47.37| 5249
11:34:08| 2.5886, 1907.07 1] 1927 | 404 1701 1428 1131 51.02| 21297 0.0050] 2.5885| 5400 5148
11:34:24| 2.5931] 1907.33 108 1918 398, 1836 1297  11.88] 5503] 212.78 0.0044] 258311 87750 5140

T 113440 25975 1907.59 110 1926 401 19.92] 1148 1232] 57.15] 212.92 0.0044 25975  36.00  54.00
11:34:56 26019 1907.84 108 1898 388  21.02] 1043 1241 5663[  213.16 0.0044] 26018  54.00, 5442
11:35:15 26072 1908.09 111 1886 405/ 1839 1295 1242 4748 21335 0.0053]  26072] 36.00| 50.78
11:35:25| 26100 190834| 0B 2377|395 19.33]  12.04 11.97 pr4p| 21374 0.0028) 26100/ 140.40 56.75
11:35:54 26181 1808.55 110 1753 401| 2382 785 1081 3040 213.89 0.00B1| 26181 1462  51.08
11:36:11 2.6228)  1908.84 118 1850 421] 2448 711 10.04] 5447 21441 00047/ 26228/  46.58]  51.08
11:36:17 26244 1908.10 103 2026 375| 2222 .28 581 15521 214.42 0.0017| 2.6244] 18600  &h.e4

~ 11:3638]  2.6306  1909.35] 12| 1801 407|  21.23]  10.23] 528 4073 21465 0.0061| 28308| 3784  54.36
11:36:85 26350/ 1900.60) 113 1918 a11|  2073] 1073 600  67.88| 215.03 0.0044] 28350 A550  &4.12
11:37:13 26400 {208.85 110 1902 401] 2042| 11.28 972  49.88| 215.11 0.0050  26400[ 16.00,  5ais
11:37:27 26439 1810.1% 104 2202 397 19.84 11.56 1061 G354 21547 00038 26430 82,57 54.12

L 11:37:57 28522 1910.28] kL] 1698, 405] 2413[ 745 10.26| 2071 21681] 0.0083| 28522  16.80] 4867
11:38:14 26560 151053 109 1852 397]  2042] 11.00] 1040 5436 21581 0.0047| 26588  42.35  A4b.66
11;38:36 26831 1910.78! i 1885, 405  21.66 681  10.22]  40.53] 21612 D.ODB1| 26631  6E0.73| 4867
11;38:55 26683] 1911.04 110 1898 401]  2062]  1081]  1013] 4B05| 216.31]  0.0053 2.6683|  36.00 48.25
11:38:12 26731 181129 105 ~ fEB2 384] 2087] 1057] 693 5375 21682 0.0047| 25731 @565 4505
11:38:33 2.6789] 191154 113 1865 411 2167 981 1040 4388  216.85) 0.0058) 26789  4194] 453




DOE high power mortor test Amaco Catoosa Test Site DOE HP Motor No. 2
: iind
R | | o -
Well Mo, & [Date: 1217/58 = ; - |
Starting Depth = 1781 Bit Type = 'Walker McDoanald MPSBH Average ROP Excluding Stops :
Ending Depth = 1978 Bit Size = 478 [ I ] ' -
Total Depth Drilled 135 ) .Elt Mozzles = 9.8,12, 12 | ~ |Depmn Driflad = 135.33)
Hours Cin Bit = 2.80 If'-{uti T'_.'i:l-?. = Water Basad Hours On Bit= ZR0|
Average ROP = 48.34 [Mud Weight (Ibs/gal} = B.70 | Average ROP 48,34 B
Drillstring (ft) = 178966 Pipe (fy= T 1041.05 Collar ift) | 74061 =
| [ - i
Timea From | Hook Average
Start Bit Depth| Flow Pressure | Calculated Load WOB woB ROP | FeetOn | Incremental | Hours ROP ROP
Time (HH:MM:S58) (HH:MM:S5) | (Foet) {gpm} | (psi)  Spood (rpm) | (Kips) {Kips) {Kips) (ftihr) Bit Hours On Bit | On Bit {ft/hr) (ftihr}
11:39:54 2.6847| 1811.79 108 1942 389 2161 9.87] 1017|4208 217.06 0.0058) 26847 3429  44.04
1140008 26881 199205 111 1980 403] 2250 8.91] 9.98]  78.08] 21749 0.0033] 26881 12000, 4578
+40:24] ~ 25831 191230 108 2284] 386 2322 8.32 B5D] 5000 217.56 00050  2.6931 1400, 44.54
E 27014 191241 10 1628)  abb] 2738 4.32 BIE| 1273 21776 00083 27014| 2400 4332
11:41: cua 27053 191286  113] 1840 410, 2283] 868 B.0Z| 6665 217.96 0.0038  27053|  5143]  44.07
1141:38] 27135 181285 108 1899 366 27.6] 453 695 2328 2183 0.0083] 27136 2040 40,85
T1:42:00 2.7197| 1913.10 112 1763 400 31 728 663 4121 218.56] 00061 27187 7036 40,09
i1:42:19] 2.7250) 181335 108 1018 393| 7286 B.66 6686| 4759] 21863  D.O0S3| 2.7250) 1325 39686
11:42:34 27292 191361 108 1968 30|  2231| 8.9 _ 7.67| 5836 218.93]  0.0043] 27292 7200 4147
11:42:56| 2.7353| 1913.86 112] 1882 408] 2282 B69| 767 4115 21915  0.0061| 27353]  36.00, 4095
11:43:08 27386 191441 112 1878 408) 2201  94B|  BE6| 7544 21944 0.0033]  27386]  a7.00]  40.75
11:43:33 27456 1914.38 112 1702 407| 2562  B.03| 841  3615] 21662 0.0068| 27456, 2582 39,24
27539 181485 113 1828 4100 2610 556  7.78] 2z18| 27989 0.0083| 275380 32.40]  40.75
1:30 2.7614| 1914.8D 10 1647  399] 2585 581 7A1] 3378 22013 00075, 27614 12.00| 38,14
114500 27Eg7| 191487 112 1543 408] 25300 633 G664 2025 =2e0.29] 0.0083, 27897 19.20)  ar.78
11:45:24 2.7764| 191522 112 1642 408] 2525 637 .02 3758 22052 0.0067] 27764| 3450 3741
11:45:52 Z.7842| 191547 112 1850 408] 2562 6.03] B.02 3286  220.76 0.0078] 2.7B42 3086 3583
114622 27825 191561 114 1841 415 2357 800 B.51| 1775 22105 0.0083| 27835| 3480, 31.58
114647 27094 191587 12 1860 07 2438 722 B.79 36.20) 22113 D.0068| 27934| 1152 aiag




Bit Depth (ft)

1940
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1800
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1860 -

1840
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Bit Depth DOE HP Motor Test

HP Motor No. 2

0.0

a5

1.0

1.5

Test Time (Hours}

2.0

2.9

3.0




Flow (gpm)

140

120 -

1004~

80 -

60 +

40 -

20

Flow Rate DOE SH-HP Motor Test

Hp Motor No. 2

0.0

0.5

1.0 1.5 2.0

Test Time (Hours)

2.5




Stand Pipe Pressure (psi)

3000

2800 -

2600

2400 -

2200

2000

1800
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200 -

Stand Pipe Pressure DOE SH-HP Motor Test
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WOB(1000 Ibs)

Bit Weight DOE SH-HP Motor Test
HP Motor No. 2

E—
I

—
%]

-
o=

o

a3

0.0 0.5 1.0 1.8 2.0 2.5

Test Time (Hours)

3.0




Penetration Rate (ft/hr)

180

160

140

120

100 -

80

860

40 -

20

Penetration Rate DOE HP Motor Test

HP Motor No. 2

0.5

1.0

1.5

Test Time (Hours)

2.0




Penetration Rate (ft/hr)

Penetration Rate DOE SH-HP Motor Test \
HP Motor No. 2

0.0

0.5 1.0 1.9 2.0 2.5 3.0
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ROP As A Function Of Bit Weight

DOE HP Motor No. 2
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