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Log acquisition - types of logs

* Geophysical Logs * Production Logging
— Gamma Ray — Pressure
— Resistivity — Temperature
— Sonic == Spirmer |
— Neutron — Fluid Den5|.ty
— Density * Well Inspection
— Dip Meter — Caliper |
— Borehole Imaging N Electro-magnet|c
— Ultrasonic
— RA Tracer
— Video
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Caliper Log

+ Continuous measurement of the size and
shape of a borehole along its depth.

» Measures the variation in borehole diameter
as itis withdrawn from the bottom of the
hole, using two or more articulated arms that
push against the borehole wall
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Borehole Shape and volume

. Environmental correction
» Quantitative interpretation
Cement Volume calculation
Push a section of a probe against the side of the borehole
Indicate build-up of mud cake.
» Selection of consolidated formations
Borehole breakout analysis



Caliper configurations a,f'
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Caliper Interpretation

» Hole volumes

- In general, more arms give better accuracy
- Two arms < 100% error

- Three arms < 20% error

+» Mud cake
- If dcaliper = dbit
- hmc - (dbit - dcaliper)/z

» Lithology
- Shales may indicate borehole enlargement
- Spikey curve may indicate fractures




Caliper configurations

» A one-arm device caliper and three-arm
bow-spring device caliper obtained in
the same borehole interval.

- How to explain the disagreement ?!
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CALN Compensated Neutron Caliper (Diameter)

CALD Litho Caliper (Diameter)

CALM Micro Spherically Focused Tool Caliper (Diameter)
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Caliper Log Interpret
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Hole Diameter

On Gauge

Cause

| Well consolidated formations

Non-permeable formations.

Possible Lithologies

Massive sandstones
Calcareous shales
Igneous rocks
Metamorphic rocks

Larger than Bit
Size

1. Formation soluble in
drilling mud.

2. Formations weak and
cave in.

1. Salt formations drilled with
fresh water.

2. Unconsolidated sands,
gravels, brittle shales.

Smaller than Bit
Size

1. Formations swell and flow
into borehole.

2. Development of mudcake
for porous and permeable
formations.

1. Swelling shales.
2. Porous, permeable
sandstones.
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Figure 4.5 Consistent caving, indicated on the caliper log, over the same, organic rich, stratigraphic level in three different wells,
Upper Carboniferous, East Midlands, UK.
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Figure 4.6 Hole size diminution seen on the simple caliper. (A) Mud-cake build-up opposite porous and permeable sandstones

(B) Tight spots in a shale sequence caused by hole sloughing due to swelling clays,







Caliper Log Interpretatior

« Types of enlarged borehole and their caliper log response

(a) In gauge hole

(b) Breakout

(c) Washout (d) Key seat
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Figure 4.9 Duagrammuatic representation of fypes of borehoke
shape and profile as identified on the two-arm caliper. &
Round, in-gasge hole, b. Key seat hole enlargenent of &
dogleg. ¢ Washout bole enlargement due 10 peneral drilling
wear d Breakout, showing characierste oval hole wiith
abrupe vertical Emats (re-drawn. modified from Plemb and
Hackman. 19585)







Ultrasonic caliper

. Using high-frequency acoustic signals.
« A transducer emits a high-frequency pulse that

is reflected by the pipe or borehole wall and
received by the transducer.

+ The diameter is determined from the time of
flight of this echo and the fluid acoustic

velocity.

» The transducer is rotated to produce a cross
section of the borehole size and full-coverage

images of the borehole wall.

» The measurement has high resolution and is
used to detect deformations, the buildup of
scale, or metal loss due to corrosion.

Standoff (d) = (v,_t)/2
D, =D, + 2d

ACOUSTIC CALIPER TOOL

40 IF bax

412 IF pin

3-D internal
diameter
caliper
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Ultrasonic caliper

standoff (d)=(v ,t)/2

D, = D, +2d

*In 8'/2 or 12'/4 in. borehole
















