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EPA Requirement - Mechanical Integrity Testing (MIT)

SPECIAL POINTS OF INTEREST:

. The EPA requires that Mechanical
Integrity tests are performed routinely.
The primary purpose is for the protec-
tion of underground sources of drink-

ing water.

e Internal Mechanical Integrity testing
consists of options such as pressure
testing to determine loss of pressure
from a leak, or direct evaluation of the
casing. Pressure testing will not re-
veal the extent of damage. Sudden
failure due to unseen casing damage
can be the result. Run a casing inspec-
tion log with a multi finger caliper and
other sensors such as temperature,
spinner and pressure combined in the

run.

e External Mechanical Integrity test-
ing consists of options that evaluate
any unwanted fluid movement
through vertical channels in the injec-
tion wellbore annulus. Options con-
sist of temperature logging, cement
bond logs, and tracer logs or injection
profiles. Injection profiles can
directly determine the nature,
location and quantity of injection

that may be misplaced.

INSIDE THIS ISSUE:

Casing Inspection-Badly 1

Damaged Casing

Troubleshooting a prob- 4 At 1028’, the casing is heavily cor-
lem completion. roded with massive metal loss and
Well evaluated for Pro- 7 holes.

duction Index

Lagniappe! 9

Casing Inspection using Multifinger calipers will not only find leaks that
pressure testing will expose, but will also find areas that are likely to leak
soon based on casing wall loss or pits that may eventually penetrate.

This first casing inspection is an obvious example of very severe casing

degradation.

Figure 1

These examples are from the
video that is supplied with the
analysis report. The user can
change many aspects of the
video and put it in motion to
move up and down the well.
At 150, this casing has light/
moderate ring damage and

light/moderate corrosion.

At 270, the casing

] Figure 2
has moderate ring

damage with heavy corrosion and

pitting.

At 895’ the casing has multiple holes and
heavy ring damage and corrosion

-— Figure 3

Figure 4
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Joint Metal Loss and Penetration

Penetration and Metal Loss

m

Wall penetration is evi-
dent in the first 15-25 IR R

10%  20%  40%  85%

Dumage severty an % of wek

joints, before becoming

consistent in the joints
Damage Configuration :
below 880 feet

ucgesousd @ 107 (BN

CASING INSPECTION CAN

EVALUATE THE DAMAGE

AND POTENTIAL FAILURE

OF CASING BEFORE IT
OCCURS. EAGLE CAN

ACQUIRE AND ANALYZE

ALL NECESSARY DATA Penetration and Metal Loss

AND REPORTING

m

REQUIREMENTS FOR MIT.
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Collar penetration is evi-

del’lt ln ]Oll’ltS bClOW 880 Damage Configuration
feet.

Scaling and buildup is also eval-

uated but not shown here as it is

very minimal
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Troubleshooting a problem completion

A production log was run to evalu-
ate oil and gas production and a
source of water. Crossflow was
suspected and shut in passes were
run also.

The objective was to perform a
standard production logging analy-
sis of phase entry and quantifica-
tion, as well as identify any prob-
lems or crossflow.

Reported perforations are from
13540’-13568" Casing size is 5
1/27-20#

Reported average 5 day flowrates
at surface are: Water=154 BWPD
Oil=65BOPD, Gas=204 MCFD

Shut in Pressure=1800 psi

Procedure:

A standard production logging
string was deployed via wire-
line with the well shut in. Mul-
tiple passes were made at dif-
ferent speeds. The well was
then opened to produce and
multiple passes as well as sta-

tionary passes were made.

Observations:

During the shut in passes, the
shut in temperature is observed
to be departing from geother-
mal at approximately 13460’.
No reported perforations exist
here.

During the flowing passes,
spinner velocity suggests pro-
duction entry into the wellbore
at approximately 13517°. No
reported perforations exist
here.
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Figure 1

At approximately 13460°, the tempera-

ture acquired while the well was shut in

deviates from the geothermal. A bond

log indicates poor cement from about

13458’ down the well to good cement at

about 13515’.near a collar at 13517’

The bond log information indicates that

poor cement allows fluid to move in the

annulus and casing in the poor cement

between the points of good bond at
13458’ and 13516°. The shut in temper-
ature indicates that this is occurring.
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Troubleshooting a problem completion
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Figure 3 demonstrates the i o

shut in passes made with
temperature, spinner and
calculated velocities shown.

At 13536, the zero velocity
increases going up hole,
indicating entry of fluid
from the annulus at this
point. No recorded perfo-
rations here. This is fluid
reentering the wellbore
from damaged casing as the
fluid is sealed off from
further descent in the an-
nulus with the return of
good cement bond
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At 13460', shut in temperatures leave the
geothermal line. This suggests water entry into
the annulus at this point. The water remains
cooler going down the annulus relative to
geothermal as it does not have time to heat up
as it moves down.
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At 13536’, the shut in
Velocity increases going up the well.

Fluids and gas are likely entering here from the
Channel that started up the well at 13460’,

As bond improves at about 13515"

but casing damage begins at the collar
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Troubleshooting a problem completion

e ==
o o Dlas [=]
1340000 | 2097 e ool
N —
RPS a

e S -
— —
s\ o]

At 13460, shut in temperatures leave the 13410

geothermal line. This suggests water entry into e .

the annulus at thispoint, The water remains | 2+ = e _ Once the flowing passes are

cooler going down the annulus relative to
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significant increase in water
and gas entry at about
15536’ and up the well

= ; through the damaged casing.

1 At 13536, the shutin The shut in temperature
2400 Velocity increases going up the well. 7 P } . . .
Fluids and likeh tering here fi th N T
o Lt CEEEH indicates the deflection at
Asbond i t about 13515', = b 2 : : : : . :
e but casing damage begins a the collar £ : this point, indicating in-
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\_ Point. Fluids and gas also entering annulus from poor bond < "
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W S 2 this point as well (not
7 <
4 enough time has passed to
flowi d .
sty ey allow shut in temperature to
N Increases at about 15536’ and
1 Up the well through the Damaged casing. 7 - Completely return to geo-
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Figure 4 )
Figure 5 illustrates the flow profile with
added entry through damaged casing
above perforations
Total Water | Total Oil Total Gas
and and and
feet MCFD |MCFD
Total Well Production 135.57 21.49 228.73
1351913529 [ 2080 | [ 000
13519| 13524 Produce | 135.574 | 29.8| 21.492 0| 228.732
13524| 13529 Produce | 105.774 0| 21.492 0| 139.532
13529-13536' | 7310 | [ 408
13529| 13535 Produce | 105.774 | 73.1| 21.492]  3.38| 73.432
13535/ 13536.3 Produce = 32.674 0| 18112 069| 64.272
1353613540’ [ 235 [ 317
13536.3| 13540 Produce = 32.674 235 17416 3.17| 40.272
13540-13549' | 135 | [ 707
13540 | 13541.3 |Produce | 30.324 | 269| 14.246| 2.28) 35132
13541.3| 13544.8 Produce | 27.634 3.86| 11.966|  1.44| 30.812
13544.8| 13547.5 Produce | 23.774 3.18| 10526  1.97| 21.042
13547.5| 13549.5 Produce = 20.594 462/ 8556 138 14.292
13549-13559" | 280 | [ 285
13549.5| 13554.8 Produce | 15.974 | 121 7.176| 0.756| 1.692
13554.8| 13558.8 Produce = 14.764 159 642 209 169
13550"13560' | 6.13 | [ 118
13558.8| 13559.8 | Produce | 13.174 613  4.33 118 1692
13560-13565' [ e | [ 128
13559.8| 13561.3 Produce = 7.044 1.06| 3.15 0| 1.692
13561.3| 13562.5 Produce = 5.984 0.914|  3.15 0| 1.692
13562.5| 13564.8 | Produce 5.07 148 315  1.28] 1.692
13565'-13568" EE [ 187
13564.8| 13567 | Produce 3.59| 162| 1.87] 187 0953 9%
G 6 13567 13568 | Produce 1.97 1.97 0 0| 0399| 0399 1% 0% 0%
igure Below 13568’ | o000 [ 0.00 0.00
Figure 6 indicates quantitative phase entry 13568 13570 Flow 4 0 0 0 0 4 0% 0% 0%
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Qualitative Production Index and High Perforation Count Analysis

Objective: This well, like Overview
many in this field; has a high

perforation count. The [Reported Surface Rates. Actual logged rates will differ (second run made at different pressure

objective was to find if the (WHP=656 psi)
well would produce differ-
ently or better at an optimal
QWaterSurf BFPD 500
pressure. The well was .
. QOilSurf BFPD 15.0
logged at multiple stable
QGasSurf MCFD 2416
pressure rates.
Multiple rates allow for a
quantitative Production
Index to be Falculated to QWater Surf BEPD 711
help determine the future QCondensate Surf BFPD 20.0
expected hydrocarbon re- QGas Surf MCFD 2999 |

covery and water, as well as
history match simulations in

the reservoir.
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Figure 1 Figure 2
Figure 1 Run 1 Profile (Qwater=711 Figure 2 Run 2 Profile (Qwater=500
BWPD, QOﬂ =20 BOPD, ans =2999 BWPD, QOll =15 BOPD, anS = 2416
MCFD

MCFD

Well choked to a pressure of 656 whp at surface (run
2), produces a lower water cut and likely a better
ultimate recovery as the vertical conformity is more
consistent and production is better across the qualita-
tively higher PI intervals as shown on next page



Eagle Newsletter

PAGE 8

Qualitative Production Index and High Perforation Count Analysis
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Production Index

Observations:

Gas Profiles 1&2

Figure 3

Gas Entry 1&2  Oil Profiles 1&2 Oil Entry 1&2

Water Profiles 1&2 Water Entry 1&2

The Production Index is faitly constant and productive except for the interval between

approximately 9950’ to 10380°. Run 2 pressure will likely result in higher overall Ultimate

Recovery
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Lagniappe!

Another Casing Inspection

This casing looked very
good for the most part,
with only slight to moder-
ate corrosion and pitting.
No penetration or scaling
seen. MIT passes, unlike

the casing on page 1.

Figure 3

*EAGLE

Reservoir Services

Casing Inspection Report
| VITNeT:

Reservoir Services

‘Tools Used in Analysis
MIT 40F
Serial No:

Weight (Ib/ft) :Length (ft) Nom ID (in) ‘Grade

4181.8 5.000 UNKNOWN

Analysis Overview

Joints Analysed = 119
Reported depth range = 4.44ft - 4186.19ft
Joints with possible hole = 1

'MIT Joint Tabulation Sheet (Pénetration)

MIT Grade 1[0%-16%)_2(20%-30%) 3{40%-56%] 4[60%-80%] 570%-100%]: _ imeaaLoés |

: Niodal ;| Penetration e s
1| Coupling ! | Metal Profile (%)
P ;%[ n | %} Loss % | Grade]Damage p 0! 100)
500|480 |21 210t XIENE : C
5000|500 | 00 | 1 20 |8
000|506 [ 112 12810031108} 122
5000 500 | 00 [00a]3rat0nri2ral 16 E
000 54 | DB |005|168t001102] 2
000 507 | 14 | 00|23 7t002) 74
000 B0 | L1 | 004]160E 00247
B0 505, | U0 | 008124 7t0m2
5000 | B0 | 10 [ 003| 03 00T [Cght Corrosion: Noderate g
2000|503 | (0.7 | 0.08)3006]0.01 Jerate Corrosion. Heavy PAUNg.
5000:1 504/ | (09 10041163002 g
5000 [ 1502 | 03 |005]184E00a]10 |
00| EW. | 05 | 003|106t 001 |4
500|503, | 08 | 0071262002
000|505 03| 1731002
EO00| B8 EA RN
5000 51A. 02| B2t A0T15
150001 (504 031112000217
5000: 505 [ (09 [00S118.3400217 |l
5000|504, | D8 002} (A{002167 3
000 5 | 0 08| 2380024 71 osion. Moderate Piting:
[ 5000|508, | L1 |003|185E 02
[ 5000 504 | D8 [ 002} 7.7 {00l fng.
,_W_._'E. (10 | 114 osion; Moderate Pitting:
[ 5000508 [ 1 01] 50
150001 505, 1 .06 (002180
4800|480 | 03 005117 3 |
9 [ B0 508 | L1 |DOA]T5. E :
0| 000 507: | 13 |[0051 8.
] W‘i’ﬁw_._% 1003110, 1
3| 5000, B07. | 14 | D021, ) |5
[ 500 508, | 08 [ 002]10. 7] .1 g y
5000:]:505:1 ‘1 .02 74 2 Light Pitting
5000: 1503 | .08 |004]165E007 1 Maderate Piting
[ 50007 505 | 1.0: |007]200}001 3 oderate FRing |l

Figure 1
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Lagniappe!

Come see our booth at the
2023 Kansas Independent Oil
and Gas Association Conven-
tion and Expo in Wichita Au-
gust 20-23.

Join us in supporting the Youth
of Texas by advertising in the
Houston Livestock Show and Ro-
deo Souvenir Program or making
a charitable contribution to the
Houston Livestock Show and Ro-
deo Scholarship Fund.

Your ad will be seen by thou-
sands of Rodeo fans and poten-
tial vendors. Contact us for De-

tails

HOUSTON LIVESTOCK SHOW AND RO®DEO™

BEREXCO

agle ices is an oil anc
EAGLE =

& - = e offer exception:
Reservoir Services

www.eaglereservoir.com
Wade Wilson 337.852.9674

Domestic— International

Our Services
Magnolia, TX

Broussard, La
Pratt, KS

Denver, Co

Production Logging Array Production Logging Casing Inspection

[ .

Eagle Reservoir Services ad in Houston Livestock

Show and Rodeo Souvenir Program—2023



