
                  C
o

m
p

ressio
n

al an
d

 S
h

ear
                        D

T
 C

o
m

p
u

tatio
n

s

C
O

M
P

A
N

Y
: 

W
E

LL:
F

IE
LD

:
C

ounty: 
S

tate:
C

O
U

N
T

R
Y

:

B
attelle P

acific N
orthw

est Lab
W

allula B
asalt P

ilot #1
W

ildcat
W

alla W
alla

W
ashington

U
S

A

4103 ft

P
erm

anent D
atum

:  G
R

O
U

N
D

 LE
V

E
L         E

lev: −
999.25 ft 

Log M
easured F

rom
:   D

F
     5.5 ft  above P

erm
. D

atum
D

rilling M
easured F

rom
:   D

F

F
ield:   S

O
U

T
H

W
E

S
T

 1/4 O
F

 S
E

C
T

IO
N

 10
                
S

ection:   10             T
ow

nship:   7              R
ange:   31E

Latitude:  46.1049      Longitude:  −
118.916

D
ate

R
un N

o.

D
epth Logger (S

chl)

C
asing−

D
riller

S
ource of S

am
ple

R
m

 @
 M

eas. T
em

p.
23.1 ohm

.m
   @

   64.2 degF

8.4 lbm
/gal

4105 ft

T
W

O

F
R

E
S

H
 W

A
T

E
R

4105 ft  

12.25 in
1108 ft

−
999.25  

−
999.25 in3

13.325 in  @
  1108 ft

−
999.25 s

1108 ft

3152
S

A
C

R
A

M
E

N
T

C
H

A
R

LO
T

T
E

 S
U

LLIV
A

N

−
999.25 degF

B
E

N
 G

R
A

U

10:35

−
999.25 ohm

.m
   @

   −
999.25

R
m

f @
 M

eas. T
em

p.

−
999.25 ohm

.m
   @

   212 deg

−
999.25 ohm

.m
   @

   −
999.25

R
m

 @
 B

H
T

R
ecorded by:

W
itnessed by:

C
irculation S

topped
Logger on B

ottom

Location
M

ax. R
ec. T

em
p.

E
quip.

R
m

c
R

m
c @

 M
eas. T

em
p.

S
ource: R

m
f

B
tm

. Log Interval

COMPANY: 
WELL:
FIELD:
County: 
State:
COUNTRY:

Battelle Pacific Northwest Lab
Wallula Basalt Pilot #1
Wildcat
Walla Walla
Washington
USA

F
luid Loss

pH T
op Log Interval

D
epth D

riller

C
asing−

Logger
B

it S
ize

T
ype fluid in hole

A
P

I N
o:        Job N

o.:   

LOCATION

D
ens.

V
isc.

            S
o

n
ic S

can
n

er
           Im

ag
in

g
 P

latfo
rm

 
                               

  100 ft  to
  4080 ft

                 C
o

m
p

ressio
n

al an
d

 S
h

ear

B
attelle P

acific N
orthw

est Lab

Ser. Order # AZJT00051

E
levations:

K
.B

. 369.68 ft
D

.F
. 368.68 ft

G
.L. 363.18 ft

           FOLD HERE                                                                    The well name, location and borehole reference data were furnished by the customer

THE USE OF AND RELIANCE UPON THIS RECORDED−DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES, PARTNERS,
REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUHJECT TO THE TERMS AND CONDITIONS AGREED UPON BETWEEN
SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED−DATA; (b) DISCLAIMERS AND WAIVERS OF
WARRANTIES AND REPRESENTATIONS REGARDIND COMPANY´’S USE OP AND RELIANCE UPON THE RECORDED−DATA; AND (c) CUSTOMER´S
FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED−DATA.

O
ther S

ervices:

Log Analyst:  S.Riley,G.MartinezBaseline: GF4.4Center: DenverProcess Date:  Jun−09−2009OP Vers.:  17C0−154

           Im
ag

in
g

 P
latfo

rm
 

 T
O

O
L S

T
R

IN
G

 R
B

O
W

S
P

R
IN

G
 R

A
T

O
T

A
L C

H
LO

R
I

M
A

T
R

IX
: LIM

E
S

D
E

N
S

IT
Y

: 2.71 G
IC

V
 C

A
LC

U
LA

T
E

  F
ield

 E
n

g
in

eer’s



R
A

N
 A

S
 P

E
R

 T
O

O
L S

K
E

T
C

H
A

N
 O

N
 N

E
U

T
R

O
N

 T
O

O
L

D
E

S
: ??? P

P
M

S
T

O
N

E
G

/C
C

E
D

 U
S

IN
G

 F
C

D
 =

 13.375"

s R
em

arks:
 L

o
g

 A
n

alyst’s R
em

arks:

 O
B

JE
C

T
IV

E
:     P

R
O

C
E

S
S

 O
P

E
N

 H
O

  A
V

A
ILA

B
LE

 IN
P

U
T

 D
A

T
A

:
         S

O
N

IC
 S

C
A

N
N

E
R

 −
 F

ull C
onfig

        2−
 F

O
U

R
 A

R
M

 C
A

LIP
E

R
S

 run i
        N

P
O

R
 and R

H
O

Z
  from

 O
pen H

        G
R

        A
IT

 R
esistivity D

ata
  D

E
P

T
H

 S
H

IF
T

:
         P

E
X

 log used as a reference.
        
 D

A
T

A
 Q

U
A

LIT
Y

:
         D

ata w
as of good to fair quality, 

         
        
P

R
O

C
E

S
S

IN
G

 D
E

T
A

ILS
:

        
        D

T
C

O
 w

as processed from
 m

on
        using "B

est D
T

" program
.

        
R

E
S

U
LT

S
:

         D
T
−

C
om

p.:   T
he m

onopole w
av

        logged section, the D
T

C
O

 result
        for quality assessm

ent). 
        
        D

T
−

S
H

E
A

R
 : T

he dipole w
avefo

        on the log is from
 the X

−
D

ipole s
        
 IN

T
E

R
P

R
E

T
A

T
IO

N
 S

U
M

M
A

R
Y

:
         T

he com
pressional and shear m

        
        



O
LE

 S
O

N
IC

 S
C

A
N

N
E

R
 D

A
T

A
 F

O
R

 D
T
−

C
O

M
P

. A
N

D
 D

T
−

S
H

E
A

R
 

uration; A
ll m

odes recorded
n com

bination w
ith S

O
N

IC
 S

C
A

N
N

E
R

ole N
eutron −

 D
ensity logs.

the borehole is m
oderately enlarged for m

uch of the w
ell.

nopole w
aveform

s and D
T
−

S
hear from

 D
ipole w

aveform
s

veform
s contain good to fair form

ation arrival through the
ts are of corresponding quality (see coherence projection

orm
s also contain good to fair form

ation arrival.  D
T

S
M

 presented
shear.

m
easurem

ents that are presented here are considering isotropy.

 *  P
aram

eters are assum
ed to be default param

eters unles
 G

E
N

E
R

A
L

 S
hear filter w

as 0 to 1.6 kH
z

M
ud slow

ness w
as 195 us/ft

 P
ro

cessin
g

 P
aram

eters:   *

 G
rap

h
ic Illu

stratio
n

 C
ap

tio
n

s: 

 F
igure 1 −

 
V

P
V

S
 vs D

T
C

O
 show

s norm
al character.

 F
igure 2 −

C
om

posite log of C
om

pressional and S
hear slow

ness.
 F

igure 3 −
D

iagram
 explaining P

 and S
 processing.



ss otherw
ise specified.

Hole Ovality

Washout

GR 200 − 400

0 23

0.36

0.26

0.42

1 70

2.11

1.75

2.66

63

54

57

52

106

114

99

138100

2 10

2.11

2.45

2.57

DT Shear (X−D

40 360( us/ft )

40 360

SFA X−Dipole

( us/ft )

DT Shear (X−D

40 360( us/ft )

40 360

STC X−Dipole

( us/ft )

TICO (MF)

500 5000( us )

500 5000

SWF11 Mono Fa

( us )

DT−Compressio

40 240( us/ft )

40 240

STC Mono Far

( us/ft )

RHOB
(g/cm3)

RHOB

1.95 2.95( g/cm3 )

NPOR  

0.45 −0.15( ft3/ft3 )

PEFZ

0 20(   )

SPHI@50.8

0.45 −0.15( ft3/ft3 )

N−D crossove

AHT10  

0.2 2000( ohm.m )

AHT20 

0.2 2000( ohm.m )

AHT30  

0.2 2000( ohm.m )

AHT60 

0.2 2000( ohm.m )

AHT90  

0.2 2000( ohm.m )

MD
1 : 240

ft

TENS

0 8000( lbf )

Caliper

6 16( in )

GR 0 − 200

0 200( gAPI )

HD1_PPC1

6 16( in )

HD1_PPC2

6 16( in )

Bit Size  

6 16( in )

GR 200 − 400

200 400( gAPI )

Mudcake

DT_XD_R@BestDT
(us/ft)

DTRP@BestDT−3;
(us/ft)

DT−Compression

300 0( us/ft )

DT−Shear (X−Di

300 0( us/ft )

VPVS.DF VPVS@D
( )

PR.DF PR@DataF
( )

VPVS (XD)

0 5(   )

Poisson’s Rati

0 0.5(   )

ELAN_V

1 0( V/V )

Labradorite

Zeolite

Glass

Augite

Fe−Ti Oxide

Water



0.45

0.42

0.41

0.20

0.19

0.18

0.44

0.42

0.44

0.40

0.23

3.31

2.69

2.55

1.63

1.62

1.60

2.98

2.70

3.16

2.48

1.70

55

57

77

102

101

95

52

59

55

54

63

181

153

196

167

164

152

154

159

174

135

106

150

200

2.00

1.99

2.12

2.12

2.01

2.12

2.31

2.34

2.31

2.16

2.10

0 39

0.42

0.47

0.35

0.35

0.41

0.39

0.38

0.34

0.31

0.45

2 34

2.66

4.41

2.09

2.10

2.58

2.38

2.27

2.03

1.91

3.31

92

88

46

61

59

61

60

59

55

66

55

215

233

202

128

124

157

142

133

113

127

181

250

300

2 46

2.79

2.67

2.28

2.40

2.30

2.43

2.31

2.19

2.17

2.00



0.29

0.28

0.29

0.30

0.27

0.25

0.31

0.39

0.41

0.40

0.39

1.84

1.82

1.85

1.87

1.79

1.73

1.90

2.39

2.57

2.44

2.34

51

51

53

52

55

64

62

82

77

87

92

93

93

98

96

98

111

117

194

197

212

215

350

400

2.18

2.21

2.22

2.21

2.18

2.18

2.27

2.13

2.12

2.20

2.46

0 41

0.44

0.40

0.35

0.37

0.32

0.27

0.37

0.37

0.37

0.29

2 59

2.98

2.41

2.06

2.23

1.93

1.79

2.18

2.22

2.18

1.84

57

54

80

93

51

51

48

55

68

48

51

146

162

194

192

115

98

86

120

152

104

93

450

500

1 93

2.20

2.21

2.14

2.11

1.85

2.18

2.18

2.31

2.18

2.18



0.27

0.32

0.27

0.23

0.37

0.39

0.33

0.24

0.43

0.25

0.41

1.78

1.95

1.79

1.69

2.18

2.40

2.01

1.70

2.93

1.73

2.59

108

56

58

61

70

86

60

80

53

103

57

193

109

105

103

152

206

120

136

155

177

146

550

600

2.24

2.41

2.30

2.11

2.23

2.20

2.25

2.24

2.24

1.91

1.93

0 22

0.28

0.27

0.30

0.29

0.33

0.36

0.31

0.28

0.34

0.27

1 67

1.80

1.78

1.86

1.83

2.00

2.13

1.90

1.80

2.04

1.78

52

56

56

56

51

63

62

57

72

60

108

88

100

100

105

94

126

132

108

131

122

193

650

700

2 10

2.20

2.15

2.06

2.09

2.27

2.15

2.25

2.27

2.31

2.24



0.27

0.27

0.30

0.37

0.36

0.29

0.23

0.37

0.42

0.33

0.22

1.79

1.79

1.88

2.19

2.12

1.85

1.68

2.20

2.70

2.00

1.67

55

56

50

57

68

83

58

84

55

53

52

99

101

94

125

144

153

97

185

148

105

88

750

800

1.88

1.95

2.14

2.19

2.31

2.11

1.97

2.10

1.89

1.95

2.10

0 36

0.33

0.41

0.36

0.27

0.38

0.28

0.30

0.29

0.27

0.27

2 14

2.00

2.51

2.13

1.77

2.29

1.81

1.87

1.83

1.78

1.79

63

70

47

92

59

82

53

51

53

61

55

135

140

118

195

105

188

96

96

98

109

99

850

900

3 42

3.38

2.60

2.11

2.17

2.17

2.03

1.96

2.01

1.98

1.88



0.33

0.32

0.31

0.31

0.28

0.23

0.26

0.25

0.27

0.29

0.36

1.96

1.94

1.90

1.89

1.80

1.69

1.75

1.73

1.78

1.85

2.14

76

55

56

58

55

66

56

60

88

54

63

149

106

107

111

100

112

99

105

157

100

135

950

1000

3.62

3.58

3.57

3.37

3.36

3.42

3.35

3.32

3.33

3.50

3.42

0 24

0.28

0.30

0.25

0.28

0.38

0.30

0.35

0.42

0.33

0.33

1 71

1.82

1.86

1.73

1.81

2.25

1.86

2.07

2.69

2.00

1.96

69

55

55

57

55

43

74

90

49

61

76

118

101

103

98

100

97

139

186

131

122

149

1050

1100

2 70

2.83

2.81

3.49

3.34

3.16

3.64

3.62

3.56

3.55

3.62



0.27

0.28

0.30

0.28

0.29

0.15

0.27

0.18

0.29

0.30

0.24

1.77

1.82

1.88

1.80

1.84

1.56

1.79

1.60

1.85

1.88

1.71

56

59

58

57

68

80

74

63

55

72

69

99

107

109

102

124

125

132

100

101

135

118

1150

1200

2.80

2.74

2.77

2.75

2.32

2.46

2.47

2.75

2.83

2.47

2.70

0 37

0.27

0.28

0.31

0.38

0.29

0.36

0.27

0.28

0.29

0.27

2 22

1.77

1.81

1.91

2.26

1.83

2.14

1.79

1.81

1.84

1.77

99

51

67

86

74

55

70

62

48

53

56

219

91

122

165

167

100

149

110

87

98

99

1250

1300

2 08

2.81

2.53

2.37

2.40

2.80

2.39

2.31

2.87

2.84

2.80



0.24

0.32

0.29

0.30

0.32

0.31

0.29

0.32

0.17

0.35

0.37

1.71

1.93

1.85

1.88

1.93

1.92

1.85

1.94

1.59

2.06

2.22

54

52

52

53

53

57

87

75

104

107

99

93

101

96

100

103

109

161

144

164

221

219

1350

1400

2.40

2.85

2.85

2.83

2.85

2.66

2.17

1.97

2.27

2.05

2.08

0 28

0.26

0.26

0.31

0.26

0.29

0.36

0.21

0.30

0.31

0.24

1 82

1.76

1.74

1.89

1.76

1.84

2.13

1.64

1.87

1.92

1.71

56

58

60

69

76

75

84

81

74

52

54

101

103

106

130

134

138

179

133

139

99

93

1450

1500

2 80

2.72

2.74

2.49

2.43

2.48

1.94

2.48

2.40

2.85

2.40



0.35

0.36

0.29

0.34

0.41

0.28

0.28

0.30

0.29

0.29

0.28

2.10

2.15

1.85

2.02

2.53

1.81

1.80

1.86

1.85

1.85

1.82

63

68

64

61

115

51

54

54

54

54

56

133

146

119

123

292

93

98

100

100

100

101

1550

1600

2.30

1.78

2.59

2.64

2.03

2.90

2.87

2.87

2.86

2.84

2.80

0 30

0.03

0.28

0.23

0.29

0.29

0.28

0.26

0.26

0.36

0.35

1 88

1.44

1.81

1.70

1.83

1.83

1.81

1.75

1.76

2.15

2.10

59

84

56

60

55

56

58

60

57

63

63

110

121

102

101

101

103

106

106

101

137

133

1650

1700

2 58

2.59

2.79

2.80

2.81

2.80

2.67

2.75

2.66

2.71

2.30



0.35

0.28

0.27

0.28

0.31

0.34

0.34

0.26

0.33

0.27

0.30

2.07

1.80

1.79

1.80

1.91

2.03

2.05

1.76

1.98

1.77

1.88

58

65

61

61

71

64

95

84

52

73

59

119

116

110

109

134

131

193

149

102

129

110

1750

1800

2.51

2.60

2.69

2.67

2.48

2.29

2.20

2.36

2.76

2.31

2.58

0 32

0.32

0.30

0.28

0.26

0.35

0.27

0.31

0.29

0.28

0.35

1 96

1.94

1.86

1.81

1.76

2.07

1.79

1.91

1.84

1.80

2.07

54

50

51

52

52

52

51

52

52

55

58

105

97

95

95

92

108

91

99

95

98

119

1850

1900

2 84

2.90

2.84

2.83

2.80

2.80

2.80

2.89

2.82

2.74

2.51



0.27

0.29

0.33

0.35

0.33

0.32

0.30

0.39

0.13

0.31

0.32

1.78

1.83

1.99

2.09

1.97

1.94

1.88

2.35

1.53

1.90

1.96

54

77

52

54

53

55

56

53

85

87

54

95

141

105

113

105

106

104

125

130

165

105

1950

2000

2.77

2.39

2.83

2.83

2.79

2.76

2.76

2.62

2.24

2.32

2.84

0 31

0.32

0.25

0.27

0.28

0.29

0.28

0.26

0.30

0.09

0.27

1 89

1.94

1.74

1.77

1.81

1.84

1.80

1.76

1.88

1.49

1.78

54

59

71

69

58

56

57

66

65

82

54

103

115

124

121

106

103

103

117

122

122

95

2050

2100

2 80

2.69

2.52

2.55

2.78

2.78

2.77

2.58

2.55

2.09

2.77



0.30

0.28

0.25

0.29

0.34

0.32

0.27

0.24

0.29

0.35

0.31

1.87

1.82

1.72

1.85

2.02

1.94

1.78

1.72

1.85

2.08

1.89

54

52

56

58

58

61

69

50

65

53

54

101

95

97

107

117

119

123

86

120

110

103

2150

2200

2.83

2.79

2.86

2.69

2.71

2.53

2.46

2.74

2.56

2.82

2.80

0 36

0.42

0.30

0.28

0.31

0.30

0.20

0.31

0.30

0.31

0.30

2 17

2.65

1.86

1.81

1.89

1.88

1.64

1.90

1.87

1.92

1.87

71

52

82

51

51

52

69

75

54

54

54

155

138

153

93

96

99

113

142

102

103

101

2250

2300

2 36

2.37

2.32

2.83

2.83

2.82

2.63

2.29

2.83

2.81

2.83



0.34

0.38

0.31

0.35

0.33

0.34

0.24

0.34

0.28

0.31

0.36

2.03

2.24

1.91

2.06

2.00

2.02

1.71

2.04

1.82

1.91

2.17

92

106

97

58

56

51

54

56

59

59

71

187

238

186

119

113

103

93

115

108

113

155

2350

2400

2.20

2.06

2.11

2.73

2.80

2.84

2.73

2.76

2.72

2.57

2.36

0 30

0.32

0.30

0.30

0.33

0.33

0.30

0.30

0.30

0.32

0.34

1 86

1.94

1.88

1.86

1.99

2.00

1.88

1.88

1.88

1.93

2.03

54

53

51

55

53

56

55

56

57

62

92

100

103

96

102

106

113

104

106

107

119

187

2450

2500

2 78

2.77

2.77

2.76

2.77

2.74

2.78

2.75

2.76

2.29

2.20



0.37

0.35

0.33

0.32

0.38

0.28

0.29

0.29

0.30

0.30

0.30

2.23

2.10

1.97

1.95

2.24

1.81

1.85

1.85

1.86

1.86

1.86

90

88

87

73

69

55

51

50

55

53

54

200

186

171

143

154

99

94

93

102

100

100

2550

2600

1.93

2.30

2.38

2.49

2.50

2.79

2.80

2.78

2.82

2.78

2.78

0 27

0.32

0.30

0.30

0.30

0.29

0.29

0.26

0.22

0.26

0.37

1 79

1.94

1.88

1.87

1.88

1.84

1.84

1.76

1.68

1.76

2.23

94

52

52

52

52

54

55

56

80

96

90

168

100

98

97

98

99

100

99

135

169

200

2650

2700

2 33

2.83

2.88

2.88

2.87

2.86

2.84

2.82

2.51

2.17

1.93



0.28

0.36

0.28

0.32

0.30

0.27

0.22

0.34

0.34

0.30

0.27

1.82

2.12

1.82

1.94

1.88

1.79

1.66

2.02

2.05

1.88

1.79

59

60

78

51

53

56

56

91

89

89

94

107

127

141

99

100

100

93

183

182

168

168

2750

2800

2.79

2.65

2.48

2.86

2.81

2.85

2.52

2.33

2.37

2.41

2.33

0 28

0.27

0.29

0.31

0.29

0.29

0.14

0.29

0.31

0.30

0.28

1 80

1.79

1.82

1.90

1.84

1.84

1.54

1.85

1.89

1.87

1.82

55

51

53

52

51

56

87

77

87

53

59

98

91

97

99

94

103

134

143

164

98

107

2850

2900

2 83

2.81

2.80

2.82

2.80

2.78

2.33

2.48

2.50

2.84

2.79



0.31

0.35

0.31

0.28

0.21

0.29

0.26

0.29

0.15

0.28

0.28

1.91

2.07

1.92

1.81

1.65

1.82

1.75

1.84

1.56

1.82

1.80

51

51

73

73

73

54

57

60

105

86

55

98

106

140

132

120

98

100

111

164

157

98

2950

3000

2.75

2.69

2.35

2.44

2.40

2.73

2.69

2.63

2.07

2.08

2.83

0 28

0.29

0.27

0.27

0.27

0.28

0.30

0.37

0.28

0.24

0.31

1 80

1.84

1.78

1.78

1.78

1.81

1.88

2.17

1.81

1.72

1.91

58

56

56

59

60

65

72

58

56

69

51

104

103

101

105

106

117

134

126

101

119

98

3050

3100

2 74

2.78

2.73

2.71

2.67

2.63

2.35

2.64

2.81

2.49

2.75



0.24

0.30

0.33

0.29

0.29

0.26

0.30

0.28

0.29

0.29

0.28

1.71

1.88

1.99

1.84

1.83

1.76

1.87

1.80

1.84

1.83

1.80

58

69

52

55

57

56

57

57

57

57

58

100

131

103

102

105

99

106

104

105

104

104

3150

3200

2.68

2.56

2.78

2.81

2.78

2.80

2.76

2.78

2.76

2.80

2.74

0 28

0.28

0.29

0.27

0.28

0.32

0.34

0.29

0.26

0.24

0.24

1 80

1.82

1.84

1.78

1.81

1.93

2.01

1.84

1.76

1.71

1.71

56

51

55

58

57

52

69

82

71

75

58

101

93

101

103

103

100

140

151

125

127

100

3250

3300

2 76

2.73

2.74

2.76

2.74

2.80

2.52

2.33

2.56

2.33

2.68



0.27

0.34

0.32

0.36

0.34

0.28

0.29

0.27

0.30

0.29

0.28

1.78

2.04

1.94

2.16

2.02

1.82

1.82

1.78

1.87

1.85

1.80

54

47

65

69

54

52

51

53

51

53

56

97

96

127

149

110

96

93

94

95

98

101

3350

3400

2.83

2.79

2.60

2.29

2.68

2.81

2.81

2.79

2.79

2.78

2.76

0 28

0.32

0.29

0.26

0.28

0.31

0.27

0.31

0.29

0.28

0.27

1 81

1.93

1.85

1.76

1.82

1.92

1.79

1.92

1.83

1.81

1.78

53

57

57

57

62

59

71

50

52

52

54

96

109

105

100

113

113

126

96

94

94

97

3450

3500

2 79

2.73

2.72

2.79

2.72

2.70

2.58

2.84

2.82

2.82

2.83



0.22

0.31

0.29

0.28

0.29

0.31

0.30

0.28

0.29

0.28

0.28

1.67

1.92

1.85

1.81

1.85

1.92

1.87

1.80

1.85

1.80

1.81

95

87

96

54

55

60

72

83

55

52

53

158

168

178

98

102

115

134

149

101

94

96

3550

3600

2.43

2.32

2.21

2.75

2.78

2.66

2.53

2.38

2.80

2.79

2.79

0 28

0.28

0.29

0.28

0.28

0.27

0.29

0.29

0.33

0.25

0.22

1 81

1.82

1.83

1.80

1.80

1.77

1.83

1.85

1.97

1.74

1.67

52

56

55

55

54

57

53

54

52

87

95

95

101

100

99

98

101

97

101

103

151

158

3650

3700

2 76

2.69

2.73

2.74

2.75

2.71

2.77

2.73

2.72

2.25

2.43



0.33

0.29

0.28

0.28

0.29

0.28

0.28

0.28

0.30

0.29

0.28

1.97

1.84

1.82

1.81

1.84

1.81

1.80

1.80

1.86

1.85

1.81

58

70

78

53

54

53

54

54

54

52

52

115

129

142

95

99

95

98

98

100

95

95

3750

3800

2.68

2.49

2.36

2.83

2.83

2.83

2.83

2.80

2.75

2.75

2.76

0 27

0.27

0.30

0.30

0.28

0.28

0.29

0.30

0.27

0.32

0.33

1 77

1.78

1.87

1.88

1.80

1.82

1.83

1.86

1.79

1.93

1.97

56

52

54

57

59

57

57

56

60

54

58

100

93

101

107

107

104

103

105

108

104

115

3850

3900

2 77

2.77

2.76

2.78

2.74

2.78

2.74

2.76

2.78

2.76

2.68



0.31

0.32

0.28

0.31

0.31

0.31

0.29

0.26

0.28

0.26

0.27

1.91

1.94

1.80

1.91

1.90

1.90

1.85

1.76

1.82

1.75

1.77

56

55

57

58

58

57

58

60

57

56

56

106

107

102

112

111

109

107

105

103

98

100

3950

4000

2.82

2.83

2.85

2.82

2.79

2.81

2.78

2.78

2.77

2.80

2.77

0 31

0.32

0.31

1 91

1.93

1.91

55

55

56

105

105

106

4050 2 85

2.84

2.82

DT Shear (X−D

40 360( us/ft )

40 360

SFA X−Dipole

( us/ft )

DT Shear (X−D

40 360( us/ft )

40 360

STC X−Dipole

( us/ft )

TICO (MF)

500 5000( us )

500 5000

SWF11 Mono Fa

( us )

DT−Compressio

40 240( us/ft )

40 240

STC Mono Far

( us/ft )

RHOB
(g/cm3)

RHOB

1.95 2.95( g/cm3 )

NPOR  

0.45 −0.15( ft3/ft3 )

PEFZ

0 20(   )

SPHI@50.8

0.45 −0.15( ft3/ft3 )

N−D crossove

AHT10  

0.2 2000( ohm.m )

AHT20 

0.2 2000( ohm.m )

AHT30  

0.2 2000( ohm.m )

AHT60 

0.2 2000( ohm.m )

AHT90  

0.2 2000( ohm.m )

MD
1 : 240

ft
TENS

0 8000( lbf )

Caliper

6 16( in )

GR 0 − 200

0 200( gAPI )

HD1_PPC1

6 16( in )

HD1_PPC2

6 16( in )

Bit Size  

6 16( in )

GR 200 − 400

200 400( gAPI )

Mudcake

Hole Ovality

DT_XD_R@BestDT
(us/ft)

DTRP@BestDT−3;
(us/ft)

DT−Compression

300 0( us/ft )

DT−Shear (X−Di

300 0( us/ft )

VPVS.DF VPVS@D
( )

PR.DF PR@DataF
( )

VPVS (XD)

0 5(   )

Poisson’s Rati

0 0.5(   )

ELAN_V

1 0( V/V )

Labradorite

Zeolite

Glass

Augite

Fe−Ti Oxide

Water
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  Full−Serv. Tool Specifications

Tool Concept  −  
42.3 ft (12.9m)
844 lbm (384 kg)
3 5/8 in. (entire tool)
11−17 ft from monopole trans.
9−15 ft from X−direction dipole trans.
10−16 ft from Y−direction diipole trans.
13,  6−in. apart
20,000 psi
350 degF (−20 degC to 175 degC)
Greater than −55 degC
35,000 lbf (157 kN)
2,000 lbf (9 kN)
4,000 lbf (18 kN)
 
250 g at 2 ms for X/Y x 2,000

Modular Sonic Imaging Platform

A wide−frequency−band tool that
enables formation characterization as:

−  homogeneous or inhomogeneous
−  isotropic or anisotropic

Long and Short monopole transmitter
receiver spacing

A tool that is fully characterized with
predictable acoustics

Makeup length
Weight in air
Outside diameter
Transmitter−Receiver offset:
 
 
Number of receiver stations
Pressure rating
Temperature rating
Storage temperature
Tensile strength
Max. weight below spacer
Max. compressional load (for
tough logging conditions)
Shock rating

Washout

GR 200 − 400

.
250 g at 2 ms for X/Y x 2,000
100 g at 5 ms for Z x 100

predictable acoustics Shock rating
 



Upper and lower dipole
 
Crossed dipole
 
Stoneley
 
P and S
 
First Motioin

Quality Control Projection LogsQuality Control Projection Logs
Slowness Time Coherency Log

Slowness Frequency Analysis Log



SPWLA 1884889
"A Modular Wireline Sonic Tool for Measurements of 3D (Aimuthal, Radial, and Axial), Formation Acoustic Properties", Pistre; 46th Annual SPWLA in

q y y g

Technical Paper References:

SPWLA 1884889
"A Modular Wireline Sonic Tool for Measurements of 3D (Aimuthal, Radial, and Axial), Formation Acoustic Properties", Pistre; 46th Annual SPWLA in
New Orleans, Louisiana, USA, June 26−29, 2005.
 
SPWLA 1534256
"Slowness−Frequency Projection Logs:  A New QC Method for Accurate Sonic Slowness Evaluation"; T. Plona, M. Kane, J. Alford, T. Endo, J. Walsh,
and D. Murray; 46th Annual SPWLA in New Orleans, Louisiana, USA, June 26−29, 2005.

 
                DESCRIPTION OF BASIC MSIP OUTPUT CURVES
                −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
 
Name                Description        
 
DT1R−−−        DT−Shear from Y−Dipole − Receiver Array        
DT1T−−−        DT−Shear from Y−Dipole − Transmitter Array        
CHR1−−−        Peak Coherence for Y−Dipole   Receiver Array        
CHT1−−−        Peak Coherence for Y−Dipole   Transmitter Array        
SPR1−−−        STC Slowness Projection for Y−Dipole   Receiver Array        
SPT1−−−        STC Slowness Projection for Y−Dipole   Transmitter Array        
                
DT1R−−−        DT−Shear from X−Dipole − Receiver Array        
DT1T−−−        DT−Shear from X−Dipole − Transmitter Array        

2 k h f i l i

Output Channels From This Processing:



CHR2−−−        Peak Coherence for X−Dipole   Receiver Array        
CHT2−−−        Peak Coherence for X−Dipole   Transmitter Array        
SPR2−−−        STC Slowness Projection for X−Dipole   Receiver Array        
SPT2−−−        STC Slowness Projection for X−Dipole   Transmitter Array        
                
DT3R−−−        DT−Stoneley from Monopole−Far−LF − Receiver Array        
DT3T−−−        DT−Stoneley from Monopole−Far−LF − Transmitter Array        
DTST−−−        DT−Stoneley from Monopole−Far−LF − Average of Receiver and Transmitter Arrays        
CHR3−−−        Peak Coherence for Monopole−Far−LF   Receiver Array        
CHT3−−−        Peak Coherence for Monopole−Far−LF   Transmitter Array        
SPR3−−−        STC Slowness Projection for Monopole−Far−LF   Receiver Array        
SPT3−−−        STC Slowness Projection for Monopole−Far−LF   Transmitter Array        
                
DT4P−−−        DT−Compressional from Monopole−Far−8K − Average of Receiver and Transmitter Arrays        
DT4S−−−        DT−Shear from Monopole−Far−8K − Average of Receiver and Transmitter Arrays        
DTRP−−−        DT−Compressional from Monopole−Far−8K − Receiver Array        
DTTP−−−        DT−Compressional from Monopole−Far−8K − Transmitter Array        
DTRS−−−        DT−Shear from Monopole−Far−8K − Receiver Array        
DTTS−−−        DT−Shear from Monopole−Far−8K − Transmitter Array        
CHRP−−−        Peak Coherence for Monopole−Far−8K   Receiver Array        
CHTP−−−        Peak Coherence for Monopole−Far−8K   Transmitter Array        
SPR4−−−        STC Slowness Projection for Monopole−Far−8K   Receiver Array        
SPT4−−−        STC Slowness Projection for Monopole−Far−8K   Transmitter Array        
                
DTSM−−−        A general name for DT−Shear          
DTCO−−−        A general name for DT−Compressional        
                
DTEXR−−−        DT−Shear from Fast or Slow dipole waveforms processing in BestDt − Receiver Array        
DTEXT−−−        DT−Shear from Fast or Slow dipole waveforms processing in BestDt − Transmitter Array        
DTSM_FAST−−−        Fast DT−Shear from "Post−Anisotropy" processing        
DTSM_SLOW−−−        Slow DT−Shear from "Post−Anisotropy" processing        
CHREX−−−        Peak Coherence for Fast or Slow dipole waveforms processing in BestDt −  Receiver Array        
CHTEX−−−        Peak Coherence for Fast or Slow dipole waveforms processing in BestDt − Transmitter Array        CHTEX−−−        Peak Coherence for Fast or Slow dipole waveforms processing in BestDt − Transmitter Array        
SPREX−−−        STC Slowness Projection for Fast or Slow dipole waveforms processing in BestDt −  Receiver Array        
SPTEX−−−        STC Slowness Projection for  Fast or Slow dipole waveforms processing in BestDt − Transmitter Array
 
TISH−−−−        Shear Total Travel Time 
TICO−−−−        Compressional Total Travel Time 
 
VPVS−−−−        (DT−Shear/Dt−Compressional ratio)
PR−−−−−−        (POISSON RATIO =((0.5*VPVS*VPVS)−1)/((VPVS*VPVS) −1))        
 
 
>>>>>>LOGGING MODES>>>>>>
 
BASIC CONFIGURATION / CONCISE MODE: 
        MU −− Monopole Upper
        ML −− Monopole Lower
         
FULL CONFIGURATION / ALL MODE:
        MU −− Monopole Upper
        ML −− Monopole Lower
        MF −− Monopole Far 
        XD_DIIN −− X−Dipole In−Line
        XD_DIOF −− X−Dipole Off−Line
        YD_DIIN −− Y−Dipole In−Line
        YD_DIOF −− Y−Dipole Off−Line
 
(Note: Availability of XDIN, XDOF, YDIN and YDOF waveforms are necessary for Anisotropy analysis).




