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UNCONVENTIONAL SIMPLICITY

The Nine Energy Scorpion Composite Plug delivers a dependable,
durable and cost-efficient method for temporary zone isolation

during stage fracs in both vertical and horizontal wells.

With a proven track record of success, Nine’s Scorpion Plug offers a variety of plug
sizes ranging from 3.5” to 5.5” - giving you choices when you need them.

PLUG SPECS

Pressure
Rating psi

(Mpa)

Configuration

Features

CASING SPECS
O.D. inch Weight Range Min. I.D. Max I.D. O.D. inch I.D. inch Length inch Ball Size
(mm) Ib/ft (kg/m) inch (mm) inch (mm) (mm) (mm) (mm) inch (mm)
3-1/2 9.2-10.2 292 299 2.71 0.75 15.6 125
(88.9) (13.7-15.2) (74.2) (76.0) (68.8) (19.1) (396.2) (31.8)
16 3.43 3.43 3.00 075 175 125
4 (17.3) (87.1) (87.1) (76.2) (19.1) (444.5) (31.8)
(101.6) 9.5 3.55 3.55 312 0.75 223 125
(14.1) (90.1) (90.1) (79.2) (19.1) (566.4) (31.8)
9.5-13.50 392 4.09 3.65 1 224 )
41/2 (14.1-22.5) (99.6) (1039) (92.7) (25.4) 1569.0) (50.8)
(114.3) 13.50-15.10 3.83 392 3.42 1 233 2
(20.1-22.5) (97.2) (99.6) (86.9) (25.4) (591.8) (50.8)
18.0-21.4 412 428 378 1 209 2
5 (26.8-31.8) (104.8) (108.6) (96.0) (25.4) (530.9) (50.8)
(127.0) 18.0 390 4.28 390 1 228 2
(26.8) (99.1) (108.6) (99.1) (25.4) (579.1) (50.8)
20.0-26.8 4.50 4.78 418 1 23 2.38
(29.8-38.7) (114.3) (121.4) (106.2) (25.4) (566.4] (60.5)
17.0-23.00 4.67 495 4.37 1 222 2.38

(23.1-34.2) (118.6) (125.7) (111.0) (25.4) (563.9) (60.5)
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ression energized

gripping buttons

» Molded and filament wound composite material
for optimized performance

«1.75” O.D - 2.375” O.D frac balls can be utilized for
the Scorpion plug

« Pumpdown ring available
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GO WHERE
OTHERS CAN'T

With its extended range composite plug offering, Scorpion provides you
with a unique opportunity to operate within a restricted wellbore ID.

Keep going and keep your competitive edge.

The scorpion extended range plug is a great solution for wellbores with casing pages,
over torqued collars or other restrictions that present a problem with conventional
size frac plug deployment.

EXTENDED RANGE FRAC PLUG

TECHNICAL SPECIFICATIONS
SIZES AVAILABLE EXTENDED RANGE
Casing Size Casing Range Plug O.D. Plug I.D. Plug Length Operating Range
4.0" 2.75"-3.35" 2.60" 75" 30" 10K, 300°
4.5" 3.25"-4.00" 312" 75" 33" 10K, 300°
5.5" 390"-4.78" 3.78" 75" 33" 10K, 300°

*Pictured on opposite page.




ents — nitrile, 80 durometer

Ball S.G. - 1.8, other S.G balls available
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NINE
ENERGY
PROCEDURES

Nine recommends the following procedures

for the Scorpion Composite Plug

RIH PROCEDURES

« Once plug is made up to setting tool, in preparation to pick
up, care needs to be taken to prevent tool string weight from
being stacked on plug, this can be achieved by utilizing a
roller dolly.

« Recommended RIH speed is 250-320 FT/Min. It is
important to understand pump rates and well survey effect
tool speed, therefore making it critical winch operator
is continually monitoring pump down process. (See
recommended running tables for horizontal pump down
applications)

« If a plug is RIH to any depth and unable to be deployed,
requiring plug to be pulled out of hole, it is recommended
replacing plug and not re-running.

BALL SEATING PROCEDURE

« It is recommended to displace ball no faster than 25 bpm.
Rate should be slowed approximately 50 bbls prior to
landing. Slow rate and land the ball at no more than
10 bbl per minute.






MILL TYPE MILL SIZE

« If milling 5.5 NES Scorpion composite plugs, it is » Recommended Bit OD is approximately 97% of
recommended to utilize a JZ Tri cone Bit casing/tubing ID. (Example - 5-1/2” 20# casing has
an I.D. of 4.778” would yield a recommended 4.625”
OD Bit) Undersized mills increase the possibility
of sticking due to coring of the plug after milling

multiple plugs with the same mill in the hole.

+ A 4 5/8 Varel Rock bit has proven to be effective in
20# casing. A 412" Varel Rock bit has been proven
to be effective in 23# casing.

« The use of oversize bits is effective for finer milling or
grinding of the plug when required and for milling
of multiple plugs. This allows for extended bit life
over the number of plugs attempting to be removed.
Recommended bit OD can range from 95% to 97%
of casing/tubing ID. Larger watercourses to allow
sufficient cutting removal should be addressed when
using the oversized designs. Longer milling times per
plug are not uncommon (dependent on number of
plugs to mill out).




MOTOR TYPE

« Any (2-7/8” and 3-1/8") Motor with a bearing
pack should be used in composite plug
removal applications.

« RPM ranges should be in the 250 — 600 range
dependent on motor size used.

+ WOB capability should be in the 1,000 - 3,000
Ibs. range when milling on composite plugs, also
depending upon motor size. High WOB may be
required to stabilize a spinning plug in order to
complete the milling process and not all motors are
sufficiently rated for this application.

« Coil tubing torsional yield should be at least twice
the minimum output torque of the motor being used.
This is especially important when running larger
motors with higher torque ratings.

» Larger diameter coil tubing will generate less friction
loss, allowing higher pump rate capacity for a given
pressure. It will also reduce the annular flow area,
which will increase the annular velocity to assist in

hole cleaning. : | I "“ .
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« Pump rates should be sufficient to maintain fluid
velocities sufficient to carry the cuttings and clean the
hole. Special attention needs to be paid to this when
using commingled milling fluids with nitrogen.

Ay -

_._.A' - —————




GENERAL MILLING
PROCEDURE

« Make up coiled tubing connector and perform pull
test. Inspect connector to ensure no movement has
taken place and that connection was maintained.
Tighten coiled tubing connector and repeat test
again ensuring that a posttest inspection reveals no
abnormalities.

« Install dual flapper check valve, hydraulic
disconnect, (and potentially a circulating sub,
agitator, and jars). Pressure test BHA to ensure no
leak is detected.

« Install motor / bit and pressure test at various
anticipated flow rates through BHA. Log “off-
bottom” pressures at each flow rate.

« RIH with minimum pump rate in effect following
recommended running procedures for CT unit
while going on the hole.

« Slow coil tubing running speed when within 1000’
of plug or tag depth to start milling. Maintain a safe
running speed until plug is tagged.

« Once tag is made, pick up approximately 6’ to 10’
and increase flow rates.

« Note pump pressure prior to proceeding to bottom.

« Set down on the plug and establish positive milling
WOB via monitoring of differential pressures.

« Patience should be exercised as a cutting pattern
is established. Multiple stalls can characterize
this period until such time as the mill has had an
opportunity to establish a cutting pattern.

« Continue slacking off weight as differential pressure
indicates plug removal.




pplying the max weight
applied to the bit without

st you to get the plug locked

ern for the mill. No (or minimal)
ing additional WOB can also be a
from bottom and impacting the plug with
pful. Caution and operator judgment on the

at have the different pressure below the plug greater than
ve, proceed slowly through the top eight to twelve inches of the plug
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RECOMMENDED RUNNING TABLES FOR
HORIZONTAL PUMP-DOWN APPLICATIONS

The recommended running table is to be used as a guideline when pumping
composite plugs in deviated or horizontal well bores. Customer and Nine Operator
experience and preferences should be taken into account when planning all composite
plug pump down operations. Failure to run the plug inside these parameters can lead
to pre-setting. Line tension is not taken into account with these recommendations, the
wireline operator is responsible for maintaining a safe line tension during pump down
operations to avoid pumping the BHA off the wireline.

Nine Energy 5.5” Safe porameter for 5.5" 17# 4.89 in ID Cosing

Scorpion Frac Plug - - N
4.377 0.D. Line Speed (ft/min)

4.37in 0D 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

Pump Rate
(BPM)

550 575 600 625 650 675 700 725 750




Nine Energy 5.5” Safe parameter for 5.5" 204 478 in 1D Casing
Scorpion Frac Plug - " 5
37" 0.D. Line Speed (ft/min)
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Nine Energy 5.5” Safe paramefer for 5.5" 23# 4.67 in ID Casing
Scorpion Frac Plug —
437" 0.D. Line Speed (ft/min)
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