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A new procedure to process caliper measurements of wellbore radii to indicate
the locations of damage(s) in the casing which may occur as a result of drilling,
tripping equipment in and out of the wellbore, corrosion, etc and locations of scale
precipitation is proposed.

In general, to identify the location of the damage in the casing, a caliper
survey tool is lowered into the wellbore to measure radii of the casing. The current
algorithm used to process, called the vector sum, assumes the casing to be round.
Since the tool may not be perfectly centered in the wellbore, the measurements are
corrected for eccentricity. However, this process introduces errors since the casing
may be elliptic rather than circular, especially when the casing is under stress and
strain of different magnitudes.  The new method proposed in this paper, called the
ellipse fit, uses an elliptic equation to fit the data via least squares fitting. The location
of casing damage or scale precipitation can be found by comparing the measurements
with the ellipse fit

Caliper measurements at different times help vs identify development of
casing damage or scale precipitation. By comparing measurements of radii at different
times, the location of casing damage or scale precipitation can be pinpointed.
Synchronization between different measurements must be performed since each
measurement may start at a different position. This can be done by rotating the
positions of the radii until there is a match between radii of the two runs. Being able
to identity the location of casing damage or scale precipitation enables vs to make
necessary plans for well repair.
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Nomenclature

A semimajor axes of ellipse.

B semiminor axes of ellipse.

a,bcde,f coefficients of ellipse in coordinate (x, y).

a,b'c, &, f coefficients ofellipse in coordinate (X', y').

a, b’ c'clé'f coefficients of ellipse in coordinate (x " y")

a\, b\, c1, d\, e\,f coefficients of ellipse fitted to data from Run L

a2,h2,c1, d\, e2f2  coefficients of ellipse fitted to data from Run2

¢ constraint matrix of the size 6x 6 matrix.

D design matrix ofthe size  x & matrix.

Eerrorsum of squares where error is different between data point (X, y,)
and ellipse

F(x,y) algebraic distance of the pointfx.jyto the specified conic.

h horizontal shift of x'axes, unit.

k  vertical shift ofy' axes, unit.

L lower triangular matrix.

LI transpose of the lower triangular matrix.

vei Vector of coordinate x-y from the original center toposition 1

vai Vector of coordinate x-y from the corrected center toposition L

Vcj  correcting vector.

vex  Xcomponent ofthe correcting vector.

Vey y component of the correcting vector.

R radius ofthe casing.



scatter matrix of the size 6x6 matrix.
GREEK LETTER
0 angle ofradius,
p angle ofthe correcting vector.

X eigenvalue.

summation.
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