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Friction reducing flotation collar/optimal placement
increases efficiency running casing in long laterals

A new ultra-reach flotation
collar, equipped with a
second-generation buoyancy
barrier, reduces friction in
extended reach laterals and
lowers costs associated

with running casing to the
required target depth.

REZA RASTEGAR, WILLIAM TAIT, and
CLAIRE KENNEDY PLATT, National Qilwell Varco

Extended reach drilling provides lon-
ger laterals giving operators an economic
advantage. However, these wells create
challenges when engineers attempt to set
casing strings to the target depth. Wells
where the horizontal section is longer
than the vertical section contain a larger
contact surface, resulting in higher fric-
tional forces. Rotating the casingis a tradi-
tional method to reduce frictional forces
in the wellbore, but doing so requires
higher quality casing and connections to
support the string during rotation.

Another method to address these is-
sues is to place a buoyancy barrier within
the casing string to trap lighter fluid in
the horizontal section and reduce fric-
tion. The reduction in weight and fric-
tion in the lateral portion of the wellbore
contributes to significant improvement
in casing running efficiency.

First-generation designs of buoy-
ancy barrier tools featured metal subs
containing burst discs requiring pump-
down plugs to remove the wellbore re-
striction. The internal construction of
these barriers often resulted in remedial
work due to unexpected restrictions or
upsets where completion tools could be-
come stuck. A later version used a burst-
ing ceramic disc. These discs did not re-
quire any additional plugs to be pumped,
resulting in a simple, robust tool for the
application. The issue with the ceramic
discs has proven to be the size, sharp-

Fig. 1. A glass barrier creates buoyancy by lowering fluid density in the downhole section
of the casing and separating it from higher density fluid above.

ness, and hardness of the debris they
create after burst. These tools required
debris-catching tools or special landing
sub equipment to be effective.

To reduce these operational chal-
lenges, National Oilwell Varco (NOV)
provides the ultra-reach flotation collar
(URFEC), a next-generation flotation col-
lar was developed that enables operators
to reduce frictional forces in extended
laterals without the need for other equip-
ment to be installed in the casing string.

TECHNOLOGY

The URFC contains an embedded
glass barrier that traps air or lowers den-
sity fluid in the downhole section of the
casing and separates it from higher den-
sity fluid above, Fig. 1. The air section
reduces the friction in the horizontal and
build sections due to the buoyancy ef-
tects. The larger the difference between
the mud weight and trapped fluid, the
greater the buoyancy effect and friction
reduction. In operation, after the casing
string running begins, the operator fills

the wellbore with connected drilling mud
and casing joints to the float shoe and
runs into the hole dry or with lighter fluid.
The operator calculates the number
of joints to run to account for the buoy-
ant section length, then couples the flo-
tation collar with the casing joints to run
as part of the production string. The wet
section and the section above the flota-
tion collar are then filled with heavier
density fluid to contribute to the weight.
Once production casing reaches the
target depth, a pre-determined pressure
is applied, shattering the glass barrier
into fine pieces and creating a full-bore
flow path for the cementing operation.
Glass particle sizes range from S mm to
10 mm in diameter. These small particles
can be pumped through standard float
equipment and other equipment installed
downhole without risk of damage.

PLACEMENT METHODOLOGY
Placement of the flotation collar re-

quires careful consideration. The pri-

mary goal when selecting the placement
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is to maximize the weight of the string in
the vertical section of the well above the
URFC while maximizing the buoyancy
effect in the horizonal. Optimal position-

ing contributes to improved efficiency
and results in maximum axial tensile
force, enabling the casing string to run to

target depth.

Table 1. Size and length ratios are useful indicators to identify casing flotation candidates.

OH ID/ TMD/
Well Country Area Casing OD TVD Torque and drag result
Well 1 [GASH Texas 1.59 1.82 URFC recommended
Well 2 U.Ss. Texas 1.59 1.89 URFC recommended
Well 3 u.s. Pennsylvania 1.59 2.24 URFC required
Well 4 [GASH New Mexico 1.59 1.89 URFC recommended
Well 5 U.Ss. New Mexico 1.59 1.96 URFC recommended
Well 6 U.s. New Mexico 1.59 1.99 URFC recommended
Well 7 [GASH Texas 1.59 1.44 URFC recommended
Well 8 U.Ss. Texas 1.59 1.7 URFC recommended
Well 9 uU.s. Texas 1.59 2.49 URFC required
Well 10 u.s. Texas 1.59 2.09 URFC required
Well 11 U.Ss. Texas 1.59 1.49 URFC recommended
Well 12 U.s. Texas 1.59 1.67 URFC recommended
Well 13 [GASH Texas 1.59 1.47 URFC recommended
Well 14 U.Ss. Texas 1.59 2.21 URFC required
Well 15 U.s. Texas 1.59 2.47 URFC required
Well 16 u.s. Texas 1.59 2.77 URFC required
Well 17 U.Ss. Oklahoma 1.59 312 URFC required
Well 18 U.s. Texas 1.59 173 URFC recommended
Well 19 [GASH Texas 1.59 179 URFC recommended
Well 20 U.Ss. Texas 1.59 1.99 URFC recommended
Well 21 U.s. Texas 1.59 178 URFC recommended
Well 22 u.s. Texas 1.59 2.66 URFC required
Well 23 U.Ss. Texas 1.59 2.41 URFC required
Well 24 U.s. Texas 1.59 2.47 URFC required
Well 25 [GASH Texas 1.59 1.88
Well 26 U.Ss. Texas 1.59 2.45 URFC required
Well 27 U.s. Texas 1.59 1.49 URFC recommended
Well 28 Canada Montney 1.39 2.38 URFC recommended
Well 29 Canada Montney 1.36 2.08 URFC recommended
Well 30 Canada Montney 1.59 2.36 URFC required
Well 31 Canada Montney 1.59 2.44 URFC required
Well 32 Canada Montney 1.59 2.08 URFC required
Well 33 Canada Montney 1.39 2.51 URFC required
Well 34 Canada Montney 1.39 2.52 URFC required
Well 35 Canada Montney 1.39 2.04 URFC recommended
Well 36 Canada Montney 1.5 2.09 URFC recommended
Well 37 Canada Montney 1.35 212 URFC recommended
Well 38 Canada Montney 1.35 2.38 URFC recommended
Well 39 Canada Montney 1.35 2.46 URFC recommended
Well 40 Canada Montney 1.59 2.43 URFC required
Well 41 Canada Montney 175 2.52 URFC required
Well 42 Canada Montney 1.75 2.58 URFC required
Well 43 Canada Montney 175 2.57 URFC required
Well 44 Canada Montney 175 2.67 URFC required
Well 45 Canada Montney 1.35 2.66 URFC required
Well 46 Canada Duvernay 1.5 2.34 URFC recommended
Well 47 Canada Duvernay 1.5 2.03 URFC recommended
Well 48 Canada Duvernay 1.5 2.09 URFC recommended
Well 49 Canada Duvernay 1.5 1.88 URFC recommended
Well 50 Canada Duvernay 1.59 1.97 URFC required
Well 51 Canada Ellerslie 1.39 2.54 URFC required
Well 52 Canada Ostracod 1.39 2.44 URFC recommended
Well 53 Canada Ostracod 1.39 2.31 URFC recommended
Well 54 Canada Wilrich 1.39 212 URFC required
Well 55 Canada Cardium 1.39 2.73 URFC required
Well 56 Canada Fahler 1.39 213 URFC recommended
Well 57 Canada Wilrich 1.39 2.02 URFC recommended
Well 58 Canada Wilrich 1.39 2.38 URFC recommended
Well 59 Canada Wilrich 1.39 2.2 URFC recommended
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Each placement analysis requires spe-
cific wellbore information for proper
positioning. A deviation survey showing
the actual well path is the most critical
component. In a typical well, the flota-
tion collar is installed within the build
section of the well. This is not always
the case on large well pads, where the
trajectory of the well may require dif-
ferent placement due to more complex
wellbore geometry. The intermediate
casing and open hole sizes are another
key factor. Wells with smaller casing
strings inside large diameter open hole
sections will experience high frictional
forces due to buckling. Finally, a cas-
ing tally of the string to be installed is
required, especially in cases where mul-
tiple string types and sizes are planned.

When running the placement simula-
tion, the operator conducts a sensitivity
analysis to illustrate the effects of place-
ment on the available hook-load. By
keeping all other variables constant, and
moving the location of the flotation col-
lar, engineers can determine the optimal
placement and factor this in when run-
ning the casing string.

CASE STUDIES

Using torque and drag analysis soft-
ware to simulate multiple collar place-
ments, NOV has successfully placed
URFC in the optimal location to achieve
maximum benefit. Deploying the URFC
in wellbores in North America has result-
ed in significant time and cost savings.

Pennsylvania. An operator in Elk
County, Pennsylvania, with a total depth
(TD) of 16,000 ft and a true vertical
depth (TVD) of 6,000 ft had an objec-
tive to complete a well that required
making two bi-planar turns to reach the
pay zone. Operators used a 5.5-in., 20-1b
casing string to complete the well. They
increased the length of the air section
measured from the toe in increments of
1,000 ft and calculated the hook-load at
the target depth and the landing point.

Canada. A company in western Canada
deployed the casing flotation collar after
experiencing a problem where the pro-
duction string required excessive working
to reach target depth, resulting in costly
delays. A comparative trial was conducted
with the first well running without URFC
and the second well deployed the URFC
close to optimal location. Each well had a



total measure depth (TMD)/true vertical
depth (TVD) ratio of 2.1 and 2.4, respec-
tively. In the first well, without the casing
flotation collar, at 13,125 ft measure depth
(MD)), the casing required reciprocation to
meet target depth.

In contrast, the second well with the
flotation collar installed ran smoothly
into the well, enabling the company to
make target depth while filling their cas-
ing above the tool every 1,650 ft. The flo-
tation collar helped the company save 35
hr by running their casing in the second
well. Since this trial, NOV has completed
installations on the first two eight-well
pads, and the operator has indicated they
will be using this technology on future
projects in the area.

Montney shale play. Another major op-
erator working in the Montney formation
deployed the URFC on 5.5-in. by S-in.
casing with a TMD/TVD ratio of 2.4. The
torque and drag model confirmed the op-
erator’s assessment that string would not
be able to reach TD. The operator con-
ducted a sensitivity analysis and selected
the optimal placement for the casing instal-
lation. Comparison of the flotation model
to the actual hook-load data for these wells
showed a good match between the model
and as-run data. This analysis helped engi-
neering propose expanding the use of flo-
tation on future wells on this project.

The ultra-reach flotation collar
(URFC) can be installed in wells that
do not necessarily require making tar-
get depth. Operators can install URFC
to improve their run-in-hole efficiencies
and ultimately save rig time. The Wilrich
well in Canada had a TMD/TVD ratio
of 2.1. The model shows that although it
was possible to make target depth with-
out the URFC installation, the significant
improvements running URFC allowed
the operator to run-in-hole more effi-
ciently. This is a direct result of the signifi-
cant friction reduction achieved through
buoyancy. Successful deployment of the
UREC on several wells in the area has in-
fluenced the operator to install the URFC
on future wells.

ANALYSIS
Creating a torque and drag model aids
in confirming whether a well is a candi-
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date for casing flotation, but limited time
and resources create employment chal-
lenges for larger products. Where creat-
ing torque and drag models is not feasible
for every well, operators could attempt to
build case studies using their best practic-
es, to identify which wells are good can-
didates for advantages inherent to casing
flotation technology. An analysis of par-
ent casing or open hole ID versus produc-
tion casing OD and TMD vs. TVD can
aid in identifying initial candidates for
further investigation.

Table 1 shows the ratio of OH ID/
CASING OD and TMD/TVD for a va-
riety of wells in North America. The size
and length ratios shown are compared
with the result of a full torque and drag
analysis for each well. Neither metric can
predict with certainty whether casing
flotation was required or merely recom-
mended. This is due to the torque and
drag analysis considering the well path,
buckling, side forces, and friction factors
unique to each case.

Although further analysis is recom-
mended, the size and length ratios serve
as useful indicators for casing flotation
candidates. Generally, if the size ratio is
greater than 1.5 and the length ratio is
greater than two, a well can be pulled for
further analysis. Future analysis should be
completed on wells that did not deploy or
did not require casing flotation.

CONCLUSION

In the horizontal fracturing era, in-
creasing reservoir contact by drilling lon-
ger laterals has been a consistent goal. In
the past, rotating production strings to
bottom required expensive casing and
premium casing connections. The advent
of interventionless casing flotation, such
as the URFC, has allowed operators to ex-
tend the reach of their wells without the
increased cost of premium casing.

Newer generations of flotation collars
have improved the reliability and allowed
the market to push the limits of their well
designs. Previous generations required
debris catching tools or pump down plugs
to function effectively. Future generations
of this technology will contain no moving
parts and will disintegrate when activated,
increasing access and reliability and re-
sulting in the adoption of casing flotation

on more wells.

A clear need for casing flotation can
be proposed when the TMD/TVD ratio
reaches two or greater. The placement
discussion is critical to the success of the
URFC. Larger pads and wells with unusu-
al well paths require special attention, as
these can result in different flotation col-
lar placements outside the build section.

As the industry becomes more cost
sensitive, the demand to lengthen later-
als may continue to increase. The URFC
offers a flexible, field-proven means to
deploy casing without the need for in-
terventions or installation of additional
downhole components. NOV has built
upon global knowledge to deploy the
URFC in a variety of complex environ-
ments. Working closely with the opera-
tors to correct and improve torque and
drag models has expanded the use of cas-
ing flotation. The case studies presented
show some of the variation in sizes, appli-
cation, and well parameters that benefit
from casing flotation.
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