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D = Dy exp [2.2 « 10 Bke
where r, 1o, D and Dy in [m]; tin [°C]; AP(z) in [Pa]; AT in [years].
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(a) final depth of 500-m

(b) maximal change in the
borehole diameter of 0.5 mm
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Drilling fluids *

In Use Drilling Fluids Potential Drilling Fluids
Kerosene-based Fluids Alcohols Esters Silicone Oils
Base Fluid| | Densifier While ESTISOL™ 140 involves some issues

7 %

* high viscosity,

« strong odor,

 health hazards,

* negative effects on many elastomers
and plastic materials,

« convective problems with
temperature logging

ESTISOL™-based Fluids

Z Dimethyl Siloxane Oils

Ethanol-Water Solution
Low Molecular Weight Esters

Diesel and Aviation Fuels
Low Aromatic Solvents
Fluorocarbons

Base Fluid Densifier

2%

>

it will likely be used for future
drilling projects until a better
fluid is identified.

n-Butyl Acetate
Ethyl butyrate
n-Propyl propionate
n-Butyl butyrate
n-Amyl butyrate
Hexyl acetate
KF96-1.5 cs
KF-96-2.0cs

Isopar™ K
HCFC-141b
ESTISOL™ 140
ESTISOL™ 240
COASOL™
ESTISOL™ 165
ESTISOL™ F2887

DF-A, Jet A1, TS-1
EXXSOL™ D-series

Dichlorofluoroethane
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o ESTISOL™ 140 .
+ ESTISOL™ 165 —e—ESTISOL™ 140

A ESTISOL™ F2887 —+—ESTISOL™ 165

« ESTISOL™ 140 + ESTISOL™ 165 (Fm=4.5 %) —4—ESTISOL™ F2887

o ESTISOL™ 140 + ESTISOL™ F2887 (Fm=5.1 %) —=—ESTISOL™ 140 + ESTISOL™ 165 (Fm=4.5 %)

—Ilce —o—ESTISOL™ 140 + ESTISOL™ F2887 (Fm=5.1%) /



=G

0 m (Snow Surface)
5m

SPICEcore Drilling progress

130

w—2014/15 Season
w—2015/16 Season

S 8§8388888¢8.

Depth (m)

Time (Days)

Credit: J. Johnson



“\‘-"_ S =F— ”"'J,' 52
- .

Initial parameters

 Temperature distribution from AMANDA and IceCube measurements

T = —52.885+6.049 X 1073z — 1.841 X 107°2% + 2.417 x 107723,

R? = 0.997.
e k=1
 [|nitial borehole diameter 126 mm
e LL=118 m

* Firn correction 41 m
« Density of ice 920 kg m-3
 Drilling fluid compressibility 1.01



Diff. pressure, MPa
-0,8 -0,6 -0,4 -0,2 0

200

400

600

800

1000

1200

1400

1600

1800

Depth, m

0

200

400

600

800

1000

1200

1400

1600

1800

2000

on rasmt

t

\\ \ \-‘45

Borehole deformation, mm
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During 10 months LL raised on:
* 1.1. m according to measurements
1.8 m according to estimations
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Diff. pressure, MPa Borehole deformation, mm
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* Initial borehole diameter 88.9 mm
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« ESTISOL™-140 density is not
enough for long-term stability of
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