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bentonite. Follow with 50 sacks Class "C" with 2% CaCl, and 0.5%
friction reducer (80% excess}. Drop plug on the fly Aum not shut down

Water
Slurr
Yield

7.

to wash up, keep cement moving) and displace with 45 barrels water and
slow down pump. Pump remaining +5 barrels and watch for plug to

bump.

NOTE: Service company must supply test data on the slurry mixed with
Maljamar water showing cement rheoloqy, thickening time, and 12
and 24 hour compressive strengths. Catch samples (both dry and
mixed) during the job. Make sure density is correct before
pumping, use pressurized mud balarice to check density.

Cement Detail
Class C with 13 1bs per sx salt Class C with 2% CaCL. and
and 4% bentonite 0.5% friction reduter
required 9.92 gal/sx 6.3 gal/sx
y wt. 13.6 1b/gal 14.8 1b/gal

1.90 cu ft/sx 1.33 cu ft/sx

D. Land casing as cemented. Wait on cement 24 hours.
E. Run in hole with bit and casing scraper. Clean out to +4160
F. Run GR-CCL from PBTD to 3500°.

Perforate 6th and 7th pay as follows:

Perforation Detail

Gun Size Phasing £Ho 1iTr ECP
2-5/8" HSC 180 .38" 10.6" min. 9.47" min.
Interval No. Feet No. Shots
Tth: 4084’ -4068' 17 34
4040’ -4036" _5 10
22 total 44 total perfs
6th: 4017'-4014" 4 8
39807 -3972" 9 18
3968 -3962' 7 14
3956’ -3949" 8 16
39427 -3929 14 28
3913'-3904" 10 20
52 total 104 total perfs
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Recommended Procedure

1.

4"

Move in rig up. Blow well down. Nipple up blowout preventer. Pull

out of hole with 4’ 2-7/8" sub.

Run in hole with 4-3/4" hit and drill collars on 2-7/8" workstring.
Drill out cement retainer at 2200'. Use filtered produced water to
circulate well. Pull out of hole.

This is the most critical step of the procedure. If the
retainer can be drilled without exiting pipe, there is a good
chance the well can be saved. The top of cement above the
retainer should be at 2190’. The CBL indicates bonded pipe
from 2170°-2380’. After drilling the retainer, pick up
stabilizers to drill out cement below the retainer with a stiff
assembly. Since the retainer is set in "good" pipe, it should
drill up without using stabilizers (the stabilizers would tend
to wear out pipe above while grinding away the retainer).

NOTE:

Run in hole with 4-3/4" bit, bit sub, 4-3/4" stabilizer, 10’ 3-1/2"
collar, stabilizer, DC, stabilizer, 4 DC’s and workstring. Drill out
cement to +2800'. Wash sand off retrievable bridge plug at 3015’
Pull out of hole. Go in hole with 4-7/8" string mill to top of
retrievable bridge plug. Circulate ciean and pull out of hole.

If metal is encountered, (drilling on the casing) pull out of
hole with bit and run in hole with concave mill.

NOTE:

Run in hole and retrieve Lok-set retrievable bridge plug at 3015’.

Run in hole with 4-3/4" bit, DC’s and workstring. Clean out fill to
4200°. Pull out of hole. Run in hole with bit, short collar, 4-7/8"
string mill, DC’s and workstring to PBTD. Pull out of hole.

Run and cement 4" flush joint casing to surface as follows:

4" Casing_Specs

80% 80%
GRADE WT 1D DRIFT BBL/FT COLLAPSE  BURST
J-55 9.5 3.548 3.428 .0122 4088 4352
NOTE: Have bottom 800’ of casing sandblasted
A. Rig up casing running equipment. Make up float equipment, 1

joint of casing, and float collar. Thread lock these

connections.

B. Run remainder of the +4160’ of casing. Tag TD and pick up 3-4’
Rig up cementing head circulate hole clean with 2% KCL water.

C. Mix and pump 160 sacks Class "C" with 13 1bs per sack salt and 4%
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] ‘ - Rheology Data--_ 20# Frac Fluid
8. Breakdown 6th _and 7th perfs with 60 barrels (63 including acid spot) K’ . Vis (170 sec -1) Lbs HPG/1000 qals
15% HCL-NE-FE (inhibited 48 hours). .0016 . 15 cp 20
A. Run in hole with treating packer on 2-3/8" workstring. Spot 3 _ Fluid loss - 40 1bs of silica flour per 1000 gals

barrels acid from 4081’ to 3907/. Set packer at 3700’. _ Bacteriacide - 0.1% X-cide or comparable

s B Defoamer - small amount to prevent foaming
B. Pump 60 barrels 15% HCL-NE-FE (inhibited 48 hours) at 4-6 BPM _ Breaker - sufficient breaker to break fluid in 6

dropping 3 ballsealer (7/8" RCN, 1.3 S5.G.) per barrel. Maximum hrs at 90 F.
pressure: 4100 psi.

Rheology Data - Diverter

C. Flush with 40 barrels filtered produced water.

) . . - 400 1bs rock salt mixed in 6 barrels 40 Ib HPG
D. Shut-in 2 hours and swab remainder of day, allowing time to _ Breaker - sufficient breaker to break fluid in 2 hrs
release packer, run through perfs to dislodge ballsealers, and at 90 F

pull out of hole with packer.
Rheology Data - Flush
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A sand as follows.
A. Pick up and set 4" treating packer at 3650’. Load backside

Mix Water Requirements to 1000 psi.
- Clean mix water B.  Pump the following two stage frac as follows: (see attached max
- Add bacteriacide to first load in each tank pressure vs rate chart).
- Pull fluid sample and make sure
A. Iron is less than 25 ppm “Volume Function Sand Req Total Volume Sand Rate
B. Bicarbonates are less than 350 ppm Gal  Bbls 1bs/gal Gals Bbls Ibs BPM
- Fluid temperature between 40 and 70 F
150 26 X ked pad v} 1500 36 0 16
Rheology Data - Cross Linked Pad 1500 36  40# Vinear pad 0 3000 36 0 16
1500 36 Prop .5 4500 109 750 16
612 cp (170 sec -1) System 1500 36 Prop 1.0 6000 145 2250 16
1000 24 Prop 1.5 7000 169 3750 16
N Vis { 170 sec -1) Lbs HPG/1000 gals 2500 60 Prop 2.0 9250 229 8750 16
0.48 612 40 2500 60 Prop 3.0 12000 289 16250 16
252 6 Diverter 0 12252 295 16250 12
- Use a borate cross-linker 504 12 x-linked pad 0 12756 307 16250 12
- Add sufficient breaker to break gel in 6 hrs 294 7 x-linked pad 0 13050 314 16250 8
- Use 5% diesel in pad 702 17 x-linked pad 0 13752 329 0 16
- Foaming agent necessary with the diesel additive 1500 36  40# linear pad 0 15252 366 0 16
750 18 Prop .5 16002 383 16625 16
Rheology Data - 40# linear Pad 1250 30 Prop 1.0 17252 412 17875 16
1500 35 Prop 1.5 18752 447 20125 16
N° KL Vis (170 sec -1) Lbs HPG/1000 gals 2500 60 Prop 2.0 21252 506 24125 16
0.568  0.012 46 cp 40 1500 36 Prop 3.0 22752 541 28625 16
967 23 Flush 0 23719 564 28625 12

- Fluid loss - 40 1bs silica flour per 1000 gals
- Bacteriacide - 0.1% X-cide or comparable 10.  Run production equipment.
- Defoamer - small amount to prevent foaming
- Breaker - sufficient breaker to break fluid in 6
hrs at 90 F




