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Case Studies

1) Bauxite Cleanout in a Vertical Well

2) Carbolite Cleanout in a 25 degree deviated well
3) Screen out after abrasive perforating

4) Pressure used in String Life calculations

5) Field versus Lab Ballooning

6) Overpull failures in the field
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Case 1: Bauxite Cleanout in Vertical well
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Case 1: Bauxite Cleanout, RIH, Circ, 15t Wiper

Salids in Completion[%] Completion Solids After Penetration[%]
Completion Solids After Circulation[%)] Completion Solids After Wiper Trip[%)]
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Case 1: Bauxite Cleanout, 2"Y Wiper

Soalids in Completion[%] Completion Solids After Penetration[%]

Completion Solids After Circulation[%)] Completion Solids After Wiper Trip[%]

i Wiper Trip to 2000m
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413 Ipm

Solids % of Total Cross Sectional Area

HTTT TTTT 11T TTT T TTTT TTTT TTTT TTTT TTTI

N I IR I Y Y N N N IIIIIIIIAIuLALArh

I I I I I
5I)0 1000 1500 2000 2500 3000 3500 4000 4500
Measured Depth [m]

25 October 2017



Case 1: Bauxite Cleanout, 3" Wiper
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Solids in Completion[%] Completion Solids After Penetration[%]

Completion Solids After Circulation[%] Completion Solids After Wiper Trip[%)]
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Total time 22 hours

507 m3 of 2% KCl pumped
2.0 m3 solids removed
1.6 m3 solids remained
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Case 1: Bauxite Cleanout, Engineered SW Design

* RIH 3.5 m/min pumping 400 Ipm
e Circulate for 27 min
* Wiper from TD at 14 m/min
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Case 1: Bauxite Cleanout, Engineered SW Design

Solids in Completion[%] Completion Solids After Penetration[%)]

Completion Solids After Circulation[%)] Completion Solids After Wiper Trip[%]
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"t < RIH35 m/min pumping 400 lpm

e Circulate for 27 min
* Wiper from TD at 14 m/min

0 solids remaining
* Total time 6.5 hrs [3.4 X faster]
e 156 m3 KCl brine
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Case 2: Carbolite Cleanout in 25° deviated well

 31.75mm CT

* RIH2 m/min; 80 Ipm & 11 scmm

118.6 mm tubing o Cjrculate 2 bottoms up [4.5 hrs]

* Pump Xan Pill [2.4 kg/m3]; 3.2m3

* Pump water at 175 lpm for 5 hrs

e Pull to 1900 m wait 1 hr

e RIH to confirm clean
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Case 2: Solids 25° Well: RIH and 2 bottoms up

Solids in Completion[%] Completion Solids After Penetration[%]
Completion Solids After Circulation[%)] Completion Solids After Wiper Trip[%)]
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Case 2: Solids 25° Well: Xan Pill [2.4 kg/m3] ;3.2 m3

Solids in Completion[%)] Completion Solids After Penetration[%]

Completion Solids After Circulation[%)] Completion Solids After Wiper Trip[%)]

Circulate Xan gel pill at 175 Ilpm
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Case 2: Solids 25° Well: Circulate water for 5 hrs.

Solids in Completion[%] Completion Solids After Penetration[%]

Completion Salids After Circulation[%] Completion Solids After Wiper Trip[%)]

Circulate water for 5 hrs at 175 Ipm
POH to 1900 m; wait 1 hr
RIH ; tag fill at top of perforations
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Case 2: Solids 25° Well: Plan B Higher Circ rate

Solids % of Total Cross Sectional Area
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Completion Solids After Circulation[%]

Completion Solids After Penetration[%

Completion Solids After Wiper Trip[%]

]

—_ —_ —_ —_ N N N
" T LT
rrrerrereerre-rrereererorer o rrr o reeorrl

—
T

RIH 2 m/min pumping 238 Ilpm
Circulate 5 hrs at 238 Ipm

POH to 1900 m; wait 1 hr

RIH ; tag fill at top of perforations
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Case 2: Solids 25° Well: Plan C the kitchen sink

Solids in Completion[%] Completion Solids After Penetration[%)]

Completion Solids After Circulation[%] Completion Solids After Wiper Trip[%]

* RIH 2 m/min, pumping 80 Ipm; 11 scmm

e Circulate 16 l[pm water/foamer; 15.6 scmm; 45 min
* Circulate 72 Ipm water/foamer; 15.6 scmm; 15 min
e Circulate Xan gel pill [3.2m3] at 175 lpm

e Circulate water at 175 lpm for 2 hrs.

* POH to 1900 m; wait 1 hr
* RIH to find top of sand
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Case 2: Solids 25° Well: SW Engineered Design

e 44.45 mm CT
* RIH 3 m/min; 400 lpm water
 Circulate for 2 hours
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Case 2: Solids 25° Well: SW Engineered Design

Completion Solids After Circulation[%]

Solids in Completion[%] Completion Solids After Penetration[%)]

Completion Solids After Wiper Trip[%]
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RIH 3 m/min; 400 lpm water
Circulate for 2 hours

Total time 2 % hours
POH to 1900m wait 1 hr.
RIH and verified clean to TD
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Case 3: Screen out after abrasive perforating

121.6 mm tubing =
5 ~TVD 612m

KOP 455m

TD 1796m

* 46 stages
* Abrasive Perforating; 477 lpm

 50.8 mMmCT
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Case 3: Solids Profile during Abrasive Jetting Process
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Case 3: Solids Profile during During the pad 1.59 m3/min
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Case 3: Solids Concentration at the fracture face
Start Pad at 1.59m3/min

<« Screen Out
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Solids Concentration %
Slick Water Rate, bpm
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Case 3: Solids Concentration at the fracture face
Start Pad at 0.56 m3; ramp to 1.9 m3 in 20 min.
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Case 4: Pressure used in fatigue calculations

25 October 2017



Case 4: Pressure used in Sting Life calculations

Average Rotating Joint & Gooseneck Pressure
50.88mm CT; 20 runs
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Case 4: Pressure used in String Life calculations

Fatigue Variation for RJ and GN Pressure
50.88 mm CT; 20 runs
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Field versus Lab Balloon

Case 5
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Case 5: Field versus Lab Ballooning

50.88mm CT after 20 Runs
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Case 5: Field versus Lab Ballooning

50.88mm CT after 20 Runs

160

Predicted Ballooning Lab Results

140

Measured Ballooning

120

Predicted Ballooning Field Adjustment

100

80

Ballooning (thou)

60

40

20

0.00 1000.00 2000.00 3000.00 4000.00 5000.00 6000.00
Length, m

25 October 2017



Case 6: Field Overpull ; 50.8mm CT at 2507 m

2"d OQverpull

70000 . at lower WG
—\\ eightGauge (Ibf) 5 018 fails

15t Overpull

WG Pull Warn (Ibf)

60000
w===\\/G Pull Limit (Ibf)

e==PumpPressure (psi)
50000 v —— »

o 40000 =
£ o
. o
g r 6000 é
e 30000 8
(a
N X 4000
20000 Limits
decreasing
with 2000
10000
pressure
0 0
665 666 667 668 669 670 671 672 673

Elapased Time, Minutes

25 October 2017



Case 6: Field Overpull ; 50.8mm CT at 4464 m
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