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ABSTRACT

The Rocky Mountain Oilfield Testing Center (RMOTC) conducted a field test on the MUD
DEVIL - Deaerator Mixer (MDDM), at the Naval Oil Shale Reserve No. 3 (NOSR-3) located
west of Rifle, Colorado. Industrial Screen and Maintenance of Casper, Wyoming,
manufactures the MDDM high-shear pin mixing system used to blend products in drilling
fluid systems. The test was a comparison between DOE Well 1 -M-1 8 drilled without the
MDDM and a sidetrack Well 1-M-18 ST drilled with the MDDM. Test results show that the
MDDM, when properly used, reduced the usage of drilling fluid products, decreased water
requirements, allowed for easier removal of cuttings, and required less drilling rig time. The
cost reductions will vary depending on formations, drilling methods, rig condition, water
supply, and personnel.
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INTRODUCTION:

The Rocky Mountain Oilfield Testing Center (RMOTC) conducted a field test on the MUD DEVIL -Deaerator
Mixer (MDDM) at the Naval Oil Shale Reserve No. 3 (NOSR-3) located west of Rifle, Garfield County,
Colorado (NENE Sec. 18-T6S-R94W [see Map 11). Industrial Screen and Maintenance of Casper, Wyoming,
manufactures the MDDM high-shear pin mixing system used to blend materials in drilling fluid systems. The
MDDM operates in a continuous flow mode to remove air and gases from the fluid and prevents the addition
of air normally injected by a rig hopper. The MDDM can be attached to any rig using a centrifugal pump to
supply fluid to the unit.

The MDDM (Figure 1) receives drilling fluid or water from the rig at 35 to 80 psi. This fluid is fed through the
hopper, into an inline screen before entering the high-shear pin mixing pump, and discharges thoroughly
mixed fluid directly into the deaerator chamber. The high-shear pin mixer component contains several semi-
cylindrical pins in the flow path, protruding from a vertical spinning cylinder. These rotating pins are located
between static slanted pumping vanes and pump the fluid upward through the cylinder. The mixer breaks up
clumps of solid particles and localized concentrations of products and thoroughly blends them before
discharging into the mud tank. Recirculation through the mixer insures proper blending of the entire system.

The MUD DEVIL - Deaerator Mixer, when properly used, can improve the quality and reduce costs of the
entire drilling fluid system. Potential cost reductions will vary depending on formation types, drilling methods,
rig condition, water supply, and rig personnel.







WELL HISTORY

The test was conducted by RMOTC on Department of Energy (DOE) Wells 1-M-18 and 1-M-18 ST in Garfield
County, Colorado.  The drilling contract was VECO Drilling Inc.

Well 1-M-18 was drilled directionally without the MDDM to a total measured depth of 9,157 feet in the Rollins
sandstone formation.  After problems were encountered on Well 1-M-18 wellbore, a decision was made to
sidetrack and drill 1-M-18 ST.

The MDDM was used on Well 1-M-18 ST for directional drilling to a depth of 9,000 feet in the Mesaverde
Group Williams Fork formation.  Well 1-M-18 ST was kicked off at 3,804 in from the wellbore of Well 1-M-18
and was 180 feet away from the original well at the total measured depth of 9,000 feet.  The Rollins/Mancos
formation was not penetrated in this well.

The success of the MDDM test was determined by comparing drilling intervals in both wells that were similar in
depth and lithology.  In Well 1-M18, the interval studied was 3,910 to 9,157 feet for a total of 5,247 feet drilled
which included two cores totaling 23 feet (see Chart 1).  In Well 1-M-18 ST, the interval studied was 3,862 to
9,000 for a total of 5,138 feet drilled (see Chart 2).

Tables 1-3 show the comparison of formation lithologies, drilling parameters and mud system characteristics.





Control Variable Considerations:

1 . Coring operations on Well I -M-1 8 increased rig time by approximately three days.

2. On Well 1 -M-1 8, an API 437 bit drilled 1,377 feet
On Well 1 -M- 18, an API 517 bit drilled 4,026 feet
On Well 1 -M-1 8 ST, an API 437 bit drilled 1,327 feet
On Well 1 -M- 18 ST, an API 517 bit drilled 3,869 feet

3. For Well 1 -M- 18, average drilling fluid cost per day includes an 800 bbl loss of drilling
fluid that occurred December 9, 1994. The total cost to replace the drilling fluid was
$3,646. If this day and associated costs are omitted from the test, the average drilling
fluid cost per day would be $1,256, which is 28 percent higher than the $901 average
on Well 1 -M-1 8 ST.

4. On Well 1 -M-1 8, the reserve pit pump failed and was not used. Fresh water was
hauled in and used in the well rather than reserve pit fluid. The pump was repaired,
then used on Well 1 -M- 18 ST. Fluid was recycled from the reserve pit, which reduced
drilling fluid products and fresh water requirements.



TECHNICAL OBSERVATIONS:

1. The formations penetrated in both wells were similar (see Table 1).

2. On Well 1-M-18, lost circulation was greater.  A gas buster was required to control gas kicks
encountered during drilling.  There was a 1,700 bbl drilling fluid loss due to lost circulation.

3. On Well 1-M-18 ST, the drilling rate through the Cameo Coal formation was higher.  The logs
showed higher porosity and thicker gas zones.  No gas problems were encountered, and lost
circulation was reduced by 54 percent.

4. The drilling fluid product requirements on Well 1-M-18 ST were less due to the use of the
reserve pit pump to recycle drilling fluids back into the system.

5. The MDDM rental cost is $150 per day, total $3,000 for 20 days.  Including this cost, the
average daily drilling fluid expense of $901 increases to $1,051.  The difference between Well
1-M-18 average drillign fluid cost per day of $1,256 and Well 1-M-18 ST average drilling fluid
cost per day of $1,050 is $205, or a 16 percent reduction in average drilling fluid expense per
day.



POTENTIAL BENEFITS OF THE MDDM:

1. Shears bentonite properly, giving maximum yield.
2. Reduces quantity of products needed to maintain drilling fluid properties.
3. Reduces potential for overtreatment by properly dissolving chemicals.
4. Disperses barite in drilling fluid.
5. Assists in the removal of air and gas from drilling fluid.
6. Reduces water  requirement.

CONCLUSION:

The MDDM proved to be efficient on Well 1 -M-1 8 ST. MDDM aided in maintaining the drilling fluid
properties, allowing for easier removal of cuttings, reduction in drilling fluid product usage, decreased
water requirements, faster drilling, and less rig time.

A problem was encountered in maintaining the recommended supply pressure of 35 to 80 psi of
drilling fluid to the MDDM. The rig's drilling fluid mixing pump operated between 15 and 30 psi, which
is normal operating supply pressure on most drilling rigs. The MDDM should be equipped with its
own motor and pump to insure the required pressure.

For more information on the MUD DEVIL - Deaerator Mixer, contact R.M. (Pete) Miner, Industrial
Screen & Maintenance, P.O. Box 373, Casper, WY 82601, phone (307) 234-3547.
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