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7. Logging Operations at Casing Depth 6018.0 m
(driller's depth)

According
drilling
6018.0 m.
cemented.

to the operational plan for
with 14 3/4" bit continued
At this depth 13 3/8"/13 5/8"

the KTB-HB borehole
to the depth of

casings were set and

Before setting casings, the open section of the borehole was
logged extensively.

A detailed plan was developed for this logging operation as
the estimated formation temperature at this depth reached
175 ·C, the temperature rating of standard logging tools.
Tools from university institutes had a rating of 125 ·C only
and deployment was considered.

In addition, the geothermic working group requested a series
of temperature records, over a period of pregiven time, for
predicting the undisturbed formation temperature.

After setting casings, production tests can only be performed
by perforating the casings. To avoid this and not take the
risk of drill stem tests (DST) in open hole, a test was
performed by lowering the mud level in the borehole and
observe the inflow from the formation volumetric-, tempera
ture- and salinity-wise.

To satisfy all requests from the scientific community and
take into account the limits given by the rating of the
logging tools and not to risk the borehole, the logging
operation was split into two phases:

Phase 1:

Start of the logging operation after cooling the borehole by
circulation while drilling and/or additional circulation.

The mud level in the borehole is to be kept constant and
should be at surface. After running the first temperature log
of the six temperature logs within this phase, the Flux
gate-Magnetometer (FML) from the University of Braunschweig
(temperature rating 125 ·C) was deployed. The tool performed
satisfactory and the total interval was logged.

The Geochemical Logging Tool (150 ·C rating) was next. Here
again, the total interval was logged.

All logging tools requiring the MAXIS 500 logging unit were
pooled together for operational and costs reason (DSI, FMI).
The new prototype "Azimuthal Laterolog", - a MAXIS-tool, was
run successful over the total open hole section.
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7. Logging Operations at Casing Depth 6018.0 m
(driller's depth)

According to the operational plan for the KTB-HB borehole
drilling with 14 3/4" bit continued to the depth of
6018.0 m. At this depth 13 3/8"/13 5/8" casings were set and
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Start of the logging operation after cooling the borehole by
circulation while drilling and/or additional circulation.

The mud level in the borehole is to be kept constant and
should be at surface. After running the first temperature log
of the six temperature logs within this phase, the Flux-
gate-Magnetometer (FML) from the University of Braunschweig
(temperature rating 125 °C) was deployed. The tool performed
satisfactory and the total interval was logged.

The Geochemical Logging Tool (150 °C rating) was next. Here
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The Borehole Televiewer (BHTV) from Deutsche Montan
Technologie, Bochum, and the 3-D Magnetometer from the
Bundesanstalt fur Geowissenschaften und Rohstoffe (BGR),
Hannover, did perform at already elevated temperatures.

During this phase a good record of temperature built-up with
time was logged allowing an extrapolation to the undisturbed
formation temperature of 173 0 ± 2 ·C. When starting the
logging operation of phase 1 a bottom hole temperature of
III ·C was recorded. After 180 hours the temperature had
reached 164 •

Phase 2:

After reconditioning and cooling the borehole again by
circulation, the drill pipes were pulled without filling the
borehole with mud. By this procedure the mud level in the
borehole was lowered to a calculated depth of 540 m. After
observing the rise of the mud level for several hours, the
logging operation continued. The Magnetic Susceptibility Tool
(MS) from the university of Munich was run first (125·C
temperature rating). The interval from 2982.0 - 4278.0 m
could be logged going "in" the hole, before the tool failed.

After running caliper, temperature, mud resistivity and self
potential logs, several producing zones were detected and
fluid samples were taken from these zones. The VSP was
attempted with the new Combinable Seismic Imager (CSI) in
combination with the General Purpose Inclination Tool (GPIT)
from Schlumberger. After few stations the tool failed. The
replacement tools of the same type failed too. The VSP was
completed using the Seismic Acquisition Tool (SAT) without
orientation system. This certainly degraded the results of
the VSP.

With the Borehole Gravity Meter (BHGM) from EDCON, Denver,
120 stations were surveyed and brought good results.

The Mechanical Sidewall Coring Tool (MSCT) developed a
problem in the hydraulic system after cutting the first core.
Due to time constraints the continuation after repair was
cancelled.

When running the Self Potential (SP) log at the end of phase
1 and at the beginning of phase 2, a cross-hole experiment
between the pilot hole and the main hole was conducted.
Electrical current was applied to both wells using the casing
strings as electrodes. The change of potential was recorded
in the open hole section of the main hole.
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The Borehole Televiewer (BHTV) from Deutsche Montan
Technologie, Bochum, and the 3-D Magnetometer from the
Bundesanstalt für Geowissenschaften und Rohstoffe (BGR),
Hannover, did perform at already elevated temperatures.

During this phase a good record of temperature built-up with
time was logged allowing an extrapolation to the undisturbed
formation temperature of 173° + 2 °C. When starting the
logging operation of phase 1 a bottom hole temperature of
111 °C was recorded. After 180 hours the temperature had
reached 164 °.

Phase 2:

After reconditioning and cooling the borehole again by
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observing the rise of the mud level for several hours, the
logging operation continued. The Magnetic Susceptibility Tool
(MS) from the University of Munich was run first (125 °C
temperature rating). The interval from 2982.0 - 4278.0 m
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During phase 2 the logging operation was interrupted three
times for work on the drilling rig. The standard travelling
block (700 t) was exchanged for the heavy duty block (1000 t)
required for running the 13 3/8"/13 5/8" casing string.

Table 7.1 is a detailed summary of the logging series phases
1 and 2. The time change from "Middle European Time" to
"Middle European Summer Time" was made on Sunday, March
29th, 1992 (advance 1.00 hour).

After running the 13 3/8"/13 5/8" casing string to a depth of
6013.5 m (driller) the string was cemented. Due to the
unfavourable conditions (very small clearance 14 3/4"
borehole - 13 3/8" casing, no centralizer, tight crystalline
formation) the decision was made not to run a Cement Bond
Log - but record a temperature log for cement top detection.
The cement top was found at 4350.0 m (lower than calculated 
indicating loss of cement into fractures).

To control the possible wear of the 13 3/8"/13 5/8" casing
string the "zero-reference" Multi-Finger Caliper log (MFC)
was run from casing shoe to surface.

In addition, a Gamma Ray - Casing Collar Log (GR/CCL) was
recorded inside the drill string to cross-correlate driller
to logger depth. A difference of 6.3 m at 6000 m was
observed, the logger being deeper than the driller. This
difference represents the elongation of the 5"/5 1/2"
drill string at 6000 m in mud of 1.04 g/cm' density.

After drilling the casing shoe the hole was drilled deeper
with 12 1/4" bit size to 6031.0 m in preparation of a
hydraulic frac-experiment. A four-arm caliper log (BGL) was
recorded showing hole enlargements below the casing shoe. To
obtain information about possible frac-orientation a Borehole
Televiewer was attempted before the frac, but the tool
failed. After the frac a second log was attempted, but the
results produced were not conclusive. After the frac, flow
from the formation was observed. The fluid sample collected
from the interval showed higher salinity, confirming
production from the fractured formation.

Drilling continued with 12 1/4"
frac-experiment.

bit size after this

The log heading from the first log (BGL-GR-AMS-TEMP-SP) of
this series, gives the information of the conditions in the
borehole at the beginning of the logging operation phase 1
(Fig. 7.1).

Tool sketches of most of the tools run during this series are
presented on Fig. 7.2 - 7.12.
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During phase 2 the logging operation was interrupted three
times for work on the drilling rig. The standard travelling
block (700 t) was exchanged for the heavy duty block (1000 t)
required for running the 13 3/8"/13 5/8" casing string.
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Log - but record a temperature log for cement top detection.
The cement top was found at 4350.0 m (lower than calculated -
indicating loss of cement into fractures).

To control the possible wear of the 13 3/8"/13 5/8" casing
string the "zero-reference" Multi-Finger Caliper log (MFC)
was run from casing shoe to surface.

In addition, a Gamma Ray - Casing Collar Log (GR/CCL) was
recorded inside the drill string to cross-correlate driller
to logger depth. A difference of 6.3 m at 6000 m was
observed, the logger being deeper than the driller. This
difference represents the elongation of the 5"/5 1/2"
drill string at 6000 m in mud of 1.04 g/cm3 density.

After drilling the casing shoe the hole was drilled deeper
with 12 1/4" bit size to 6031.0 m in preparation of a
hydraulic frac-experiment. A four-arm caliper log (BGL) was
recorded showing hole enlargements below the casing shoe. To
obtain information about possible frac-orientation a Borehole
Televiewer was attempted before the frac, but the tool
failed. After the frac a second log was attempted, but the
results produced were not conclusive. After the frac, flow
from the formation was observed. The fluid sample collected
from the interval showed higher salinity, confirming
production from the fractured formation.

Drilling continued with 12 1/4" bit size after this
frac-experiment.

The log heading from the first log ( BGL-GR-AMS-TEMP-SP ) of
this series, gives the information of the conditions in the
borehole at the beginning of the logging operation phase 1
(Fig. 7.1).

Tool sketches of most of the tools run during this series are
presented on Fig. 7.2 - 7.12.
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Sketches for third-party-tools are not available.

Examples and descriptions of the logs deployed during this
series are given on Fig. 7.13 - 7.51 The sequence follows the
operation outlined on table 7.1 The logs run after setting
the casing follow the normal time sequence of operation.
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Sketches for third-party-tools are not available.

Examples and descriptions of the logs deployed during this
series are given on Fig. 7.13 - 7.51 The sequence follows the
operation outlined on table 7.1 The logs run after setting
the casing follow the normal time sequence of operation.
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Logging programme at casing depth 6000 m (phases 1 and 2)

(X) electrical cross-hole experiment
* completed operations

Starting time: Fr 13.03.92 09:45

Tool Total
[d-hh:mm]

Start End

------------------------------------------------------------------------
Phase 1

* TEHP-GR-AHS-SP-BGL 6:30 Fr 13.03. 09:45 Fr 13.03. 16:15

* FHL 16:00 Fr 13.03. 16:15 Sa 14.03. 08:15
* GLT 21:45 Sa 14.03. 08:15 Su 15.03. 06:00
* TEHP-GR 7:00 Su 15.03. 06:00 Su 15.03. 13:00

* LDL-CNL-NGS 17:00 Su 15.03. 13:00 Ho 16.03. 06:00
* TEHP-GR 7:00 Ho 16.03. 06:00 Ho 16.03. 13:00
* DSI-GR VF + GPIT 16:00 Ho 16.03. 13:00 Tu 17.03. 05:00
* FHI-GR 6:00 Tu 17.03. 05:00 Tu 17.03. 11:00
* ALAT-HSFL-GR + GPIT 11:45 Tu 17.03. 11:00 Tu 17.03. 22:45
* TEHP-GR 7:00 Tu 17.03. 22:45 lie 18.03. 05:45
* BHTV 14:45 Ve 18.03. 05:45 Ve 18.03. 20:30

* 3D-HAGL (FML) 13:00 Ve 18.03. 20:30 Th 19.03. 09:30
* TEHP-GR 5:00 Th 19.03. 09:30 Th 19.03. 14:30

* IF 12:30 Th 19.03. 14:30 Fr 20.03. 03:00

* SP-Redox 9:'45 Fr 20.03. 03:00 Fr 20.03. 12:45
* TEMP-GR-AMS-SP-BGL (X) 11:15 Fr 20.03. 12:45 Sa 21. 03. 00:00

------------------------------------------------------------------------
* Round trip/add.circulat. 1-21:00 Sa 21.03. 00:00 Su 22.03. 21:00

------------------------------------------------------------------------
Phase 2

* AMS-TEHP 2:15 Su 22.03. 21:00 Su 22.03. 23:15

* HS 4:15 Su 22.03. 23:15 Mo 23.03. 03:30

* BGL-GR-AMS-SP-TEHP 12:45 Ho 23.03. 03:30 Mo 23.03. 16:15

* SP-Redox 6:45 Ho 23.03. 16:15 Mo 23.03. 23:00

* FS-SP-AMS-GR (X) 6:30 Ho 23.03. 23:00 Tu 24.03. 05:30

* Trave11. block demounting 10:00 Tu 24.03. 05:30 Tu 24.03. 15:30
------------------------------------------------------------------------
* FS-SP-AHS-GR 7:00 Tu 24.03. 15:30 Tu 24.03. 22:30

* FS-SP-AMS-GR 9:00 Tu 24.03. 22:30 Ve 25.03. 07:30

* VSP 1-09:30 Ve 25.03. 07:30 Th 26.03. 17:00
* BGL-GR-AMS-SP-TEHP 12:40 Th 26.03. 17:00 Fr 27.03. 05:40
* Preparation of FS-tool 3:20 Fr 27.03. 05:40 Fr 27.03. 09:00
* FS-SP-AHS-GR 9:00 Fr 27.03. 09:00 Fr 27.03. 18:00
* BHGM 1-21:00 Fr 27.03. 18:00 Su 29.03. 15:00
* CET ---» CE summer time 1:00 Su 29.03. 15:00 Su 29.03. 16:00

* VSP 9:30 Su 29.03. 16:00 Mo 30.03. 01:30
* FS-SP-AMS-GR 7:30 Ho 30.03. 01:30 Mo 30.03. 09:00
* VSP 2-11: 15 Mo 30.03. 09:00 lie 1.04. 20: 15
* Vaiting time during VSP, 2:00 Ve 1.04. 20: 15 Ve 1.04. 22:15
* Unloading of rig equipment :00 lie 1.04. 22: 15 lie 1.04. 22:15
* BGL-GR-AMS-SP-TEHP 9:30 Ve 1.04. 22:15 Th 2.04. 07:45

------------------------------------------------------------------------
* Mounting of travel1. block 14:30 Th 2.04. 07:45 Th 2.04. 22: 15

* MSCT-GR 15:15 Th 2.04. 22:15 Fr 3.04. 13:30

Total time 21-03:45

End of operation: Fr 3.04.92 13:30
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Logging programme at casing depth 6000 m (phases 1 and 2 )

(X)  electrical cross-hole experiment
* completed operations

Starting time: Fr 13.03.92 09:45

Tool Total Start End
[d-hh:mm]

Phase 1
TEMP-GR-AMS-SP-BGL 6:30 Fr 13.03. 09:45 Fr 13.03. 16:15* FML 16:00 Fr 13.03. 16:15 Sa 14.03. 08:15

k GLT 21:45 Sa 14.03. 08:15 Su 15.03. 06:00
* TEMP-GR 7:00 Su 15.03. 06:00 Su 15.03. 13:00* LDL-CNL-NGS 17:00 Su 15.03. 13:00 Mo 16.03. 06:00* TEMP-GR 7:00 Mo 16.03. 06:00 Mo 16.03. 13:00* DSI-GR WF + GPIT 16:00 Mo 16.03. 13:00 Tu 17.03. 05:00* FMI-GR 6:00 Tu 17.03. 05:00 Tu 17.03. 11:00* ALAT-MSFL-GR + GPIT 11:45 Tu 17.03. 11:00 Tu 17.03. 22:45★TEMP-GR 7:00 Tu 17.03. 22:45 We 18.03. 05:45* BHTV 14:45 Ve 18.03. 05:45 Ve 18.03. 20:30* 3D-MAGL (FML) 13:00 We 18.03. 20:30 Th 19.03. 09:30
* TEMP-GR 5:00 Th 19.03. 09:30 Th 19.03. 14:30* IP 12:30 Th 19.03. 14:30 Fr 20.03. 03:00* SP-Redox 9:45 Fr 20.03. 03:00 Fr 20.03. 12:45* TEMP-GR-AMS-SP-BGL ( X) 11:15 Fr 20.03. 12:45 Sa 21.03. 00:00

* Round trip/add.circulat. 1-21:00 Sa 21.03. 00:00 Su 22.03. 21:00

Phase 2* AMS-TEMP 2:15 Su 22.03. 21:00 Su 22.03. 23:15* MS 4:15 Su 22.03. 23:15 Mo 23.03. 03:30* BGL-GR-AMS-SP-TEMP 12:45 Mo 23.03. 03:30 Mo 23.03. 16:15* SP-Redox 6:45 Mo 23.03. 16:15 Mo 23.03. 23:00★FS-SP-AMS-GR (X) 6:30 Mo 23.03. 23:00 Tu 24.03. 05:30

* Travell. block demounting 10:00 Tu 24.03. 05:30 Tu 24.03. 15:30

* FS-SP-AMS-GR 7:00 Tu 24.03. 15:30 Tu 24.03. 22:30★ FS-SP-AMS-GR 9:00 Tu 24.03. 22:30 We 25.03. 07:30* VSP 1-09:30 Ve 25.03. 07:30 Th 26.03. 17:00* BGL-GR-AMS-SP-TEMP 12:40 Th 26.03. 17:00 Fr 27.03. 05:40it Preparation of FS-tool 3:20 Fr 27.03. 05:40 Fr 27.03. 09:00★FS-SP-AMS-GR 9:00 Fr 27.03. 09:00 Fr 27.03. 18:00* BHGM 1-21:00 Fr 27.03. 18:00 Su 29.03. 15:00★CET --->> CE summer time 1:00 Su 29.03. 15:00 Su 29.03. 16:00* VSP 9:30 Su 29.03. 16:00 Mo 30.03. 01:30★FS-SP-AMS-GR 7:30 Mo 30.03. 01:30 Mo 30.03. 09:00★VSP 2-11:15 Mo 30.03. 09:00 We 1.04. 20:15* Waiting time during VSP, 2:00 We 1.04. 20:15 We 1.04. 22:15* Unloading of rig equipment :00 Ve 1.04. 22:15 We 1.04. 22:15* BGL-GR-AMS-SP-TEMP 9:30 We 1.04. 22:15 Th 2.04. 07:45

* Mounting of travell. block 14:30 Th 2.04. 07:45 Th 2.04. 22:15

* MSCT-GR 15:15 Th 2.04. 22:15 Fr 3.04. 13:30

Total time 21-03:45

End of operation: Fr 3.04.92 13:30
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COMPANY:

WELL:

FIELD:
KREIS :
LAND:
NATION:
LOCATION:

NIEDERSAECBSISCHES LANDESAHT F. BODEHFORSCBUNG

KTB-OPF-DB

OBERPFALZ
NEUSTADT/WN
HAYERN
BRD
NAABDEHBNREUTB
WINDISCBESCBENBACR

OTRER SERVICES
BCL, FHI., GLT,
LDL-CNL- NGS,
FHI, ALAI-HSF
-CPIT,DSI.
FACSIK. BRTV
IP, SP- REDOX

LATITUDE: 9 S5 19 864,35
LONGITUDE: R 4508115,24

PERMANENT DATUHt
ILEV. OF PERM. DATUH2
LOG MEAS ORED FROMs

0.0 H ABOVE
DRLC. MEASURED PROH:

ACURSOBLE
513.8 H
AC&ERSOBLE

PERK. DATUM
ACURSOBLE

ELEVATIONS
lB,
OF: 11.8 H
GL: 513.8 H

PROGRAM
TAPE NO:

33.243A
SERVICE
ORDER NO:

88144

DATE:
RUN NO:

13 MAR 92
88144

DEPTB- DRI LLER:
DEPTB- LOGGER:
8TH. LOG INTERVAL:
TOP LOG INTERVAL:

CASING-DRILLER:
CASING- LOGGER.:
CASING:

BIT SIZE:

6018.0 H
6024.7 H
5815.5 H
2950.0 H

290.0 H
290.0 H

24-1/2"K.55

28"

3000.5 H
3000.0 H

16" :R55

17-1/2"

OPEN BOLE

14-3/4"

TYPE FLUID IN BOLE: DEBYDRIL
DENSITY: 1.04 G/C3
VISCOSITY: 6469 S
PBI 11. 5
FLUID LOSS: 14.0 C3
SOURCE OF SAMPLE: UKLAUP
RlIl 1. 050 OBKH AT 18.0 OEGC
RMP: .920 OBKH AT 19.0 OEGC
RIlCI 1. 100 aBKH AT 19. a OEGC
SOURCE RKFI RMC: PRESSE/PRESSE
RH AT 8RTI .314 OBKM AT 111. DEGC
RKl" AT 8RT: .282 OBKH AT 111. OEGC
RHc AT 8RT: .337 OBKH AT Ill. DEGC

TIHB CIRC. STOPPED: 00100 13/3
TIHB LOGGER ON 8TH.: 21137 13/3

HAX. REC. TEMP: 111.0 DEGC

LOGGING UNIT NO: 101
LOGGING UNIT LOC: KTB
RECORDED BY: RUERR! DEGREFTE
WITNESSED BY: DRAXLER! ZOTB

REMARKS:

MAX rEft? vOH iORBERGEHESSENE *BGL-GR-AHS-TEHP-SP* UEBERHO~

GEBORRT BIS 11:45 1013192 (2 METER GEIBRNT)
DIES! MESSUNG WORDE FUER TEUFENIORRELATION GEFABREN
ES WORDEN NOR GR UND KRES REGISTRIERT.
MESSGESCBWINDIGUIT 12 MI HIN
SONDE KIT SWIVELADAPTERBEAO GEPABREN.
MAGNETOMETER: • 8 HUEBER UNTERKANTE SONDE.

EQUIPMENT NUHBERS-

Fig. 7.1

TeM-AB 449

SAB-! 796

TCC-B 190 SGC-SA 1247 AKE-1720
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COMPANY! NI  EDERS  AECHS IS  CHES LANDESAMT F.  BODENFORSCHUNG

WELD KTB-OPF-HB

FIELD:  OBERPFALZ
KREIS : NEUSTADT/ WN
LAND: BAYERN
NATION! BRD
LOCATION: NAABDEMENREUTH

WINDISCHESCHENBACH

LATITUDE: H 55  19  864 ,  35
LONGITUDE: R 45  08  775 ,24

PERMANENT DATUM: ACKERSOHLE ELEVATIONS-
ELEV. OF PERM. DATUM: 513 .8  M KB:
LOG MEASURED FROM: ACKERSOHLE DF: 11 .8  M

0 .  0 M ABOVE PERM. DATUM GLs 513 .8  M
DRLG. MEASURED FROM: ACKERSOHLE

OTHER S ER VI  CES  -
BGL, FML, GLT,
LDL-CNL-NGS,
FMI,  ALAI-MSF
-GPIT,  DSI»
FACS IM.  BHTV
IP ,  SP-  REDOX

PROGRAM
TAPE NO:

33 .  243A
SERVICE
ORDER NO:

HB144

DATE: 13  MAR 92
RUN NO: HB144

DEPTH-  DRILLER:
DEPTH-  LOGGER:
BTM. LOG INTERVAL:
TOP LOG INTERVAL:

6015 .0  M
6024 .  7 M
5815 .  5 M
2950 .  0 M

CASING-  DRILLER:
CASING-  LOGGER:
CASING:

290 .  0 M 3000 .  5 M
290 .  0 M 3000 .  0 M

24- l / 2"K55  16"  K55 OPEN HOLE

BIT SIZE: 28"  17 -1 /2"  14 -3 /4"

TYPE FLUID IN  HOLE: DEHYDRIL
DENSITY: 1 .04  G/C3
VISCOSITY: 6469  S
PH: 11 .  5
FLUID LOSS: 14 .0  C3
SOURCE OF SAMPLE: UMLAUF
RM: 1 .050  OHMM AT 18 .0  DEGC
RMF: . 920  OHMM AT 19 .  0 DEGC
RMC: 1 .100  OHMM AT 19 .0  DEGC
SOURCE RMF/ RMC: PRESSE/  PRESSE
RM AT BHT: .314  OHMM AT 111 .  DEGC
RMF AT BHT: .282  OHMM AT 111 .  DEGC
RMC AT BHT: .337  OHMM AT 111 .  DEGC

TIME CIRC.  STOPPED: 00:  00  13 /3
TIME LOGGER ON BTM.: 21 :  37  13 /3

MAX REC. TEMP: 111 .0  DEGC

LOGGING UNIT NO: 701
LOGGING UNIT LOC: KTB
RECORDED BY: KUEHR/ DEGREFTE
WITNESSED BY: DRAXLER/ ZOTH

REMARKS:

MAX i EHP VON vüRHEKGEMESSENE *BGL-GR-  AMS-TEMP-SP*  UEBERNOMME
GEBOHRT BIS  11 :  45  10 /3 /92  (2  METER GEKERNT)
DIESE MESSUNG WURDE EUER TEUFE  NKORRELATI ON GEFAHREN
ES WURDEN NUR GR UND MRES REGISTRIERT.
MESSGESCHWINDIGKEIT 12  M/ HIN
SONDE MIT SWIVELADAPTERHEAD GEFAHREN. FlQ. 7 1
MAGNETOMETER : . 8 M GEBER UNTERKANTE SONDE.

EQUIPMENT NUMBERS -

TCM-AB 449  TCC-B 190  SGC-SA 1247  AME-1720

SAH-E 796
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KTB
Tool Sketch: BGL·GR·AMS·TEMP·SP

LOGGING TOOL STRING SKETCH

PED BEAD
EQFl, 3 3/8" 00

SWIVEL
AMS, 3 sIs" 00

BTEN

( )
II1U!S

CENTRALISER

TCCH. 3 3/B" 00

SGTL. 3 3/8" 00
GR

BGTX, 3 5/8" 00
( DCENTRALISER DEVI R8 AZI"

I50r.. ADAPTER

4-ARH RALIB.

11. 23 H

10.34 H

9.45 H
9.19 H

7.62 H

6.71 H
6.43 H

5.03 H
4.83 H

TEMP. PUEHLER

C2 Cl

AHTE

0.91 H

O. 05 H
TOOL ZERO

TOTAL TOOL STRING LENGTH IS 11. 79 K.
TOTAL TOOL STRING WEIGHT IS 325.2 kG IN AIR.

KTB/University Braunschweig
Tool Sketch: FML·GR·AMS

LOGGING TOOL STRING SUTCR

Fig. 7.2

PER BEAD
EQFl, 3 3/8" 00 10.03 H

SWIVEL

AMS, 3 5/S" 00 9.14 H

( II1U!S 8.00 H
CEHTllALISER )

TCCD, 3 3/8" 00 6.43 H

seTL. 3 3/S" 00 5.51 K
GR 5.23 K

(

TOOL ZERO

TOTAL TOOL STRING LENGTH IS 10.59 ~

TOTAL TOOL STRING WEIGRT IS 200.5 I.G IN AlR.

Fig. 7.3
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KTB
Tool Sketch: BGL-GR-AMS-TEMP-SP

LOGGING TOOL STRING SKETCH

PEH HEAD
EQF1,  3 3 /8”  OD

SWIVEL
AMS, 3 5 /8"  OD

11 .  23  M

10 .  34  M

HTEN 9 .45  M
MRES 9 .  19  M

CENTRALISER

TCCB, 3 3 /8"  OD

SGTL, 3 3 /8"  OD

7 .  62  M

6 .  71  M
6 .  43  M

BGTX, 3 5 /8”  OD
CENTRALISER

ISOL.  ADAPTER

DEVI RB AZIM

4 -ARM KALIB.

TEMP. FUEHLER

0 .  91  M

0 .05  M
TOOL ZERO

Illi AMTE

Fig. 7.2TOTAL TOOL STRING LENGTH IS  11 .79  M.
TOTAL TOOL STRING WEIGHT IS  325 .  2 KG IN  AIR.

KTB/University Braunschweig
Tool Sketch: FML-GR-AMS

LOGGING TOOL STRING SKETCH

PEH HEAD
EQF1  , 3 3 /8"  OD

SWIVEL
AMS, 3 5 /8"  OD

CENTRALISER

TCCB, 3 3 /8"  OD

SGTL, 3 3 /8"  OD

TOOL ZERO

Fig. 7.3
TOTAL TOOL STRING LENGTH IS  10 .59  M.

TOTAL TOOL STRING WEIGHT IS  200 .  5 KG IN  AIR.
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LOGGING TOOL STRING SKETCH

Schlumberger

Tool Sketch: GLT

AHS, 3 5/8" 00

HTEN
TCCS

NeTD, 3 5/8· 00
SGR

CNTG, 3 3/8" 00

20.78 M

18.59 M
18.57 M

17.65 M
17.14M

14.83 M

EXZENTRIERER

ACTO, 3 5/8" 00

GSTA. 3 3/8" 00

ADCG ADCZ

TOTAL TOOL STRING LENGTH IS 20.78 II.
TOTAL TOOL STRING WEIGHT IS 589.7 KG IN AIR.

ILlS M

8.33 M

2.84 M

TOOL ZERO

Fig. 7.4
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LOGGING TOOL STRING SKETCH

Schlumberger

Tool Sketch: GLT

20 .  78  MAMS t 3 5 /8"  OD

TCCB

NGTD, 3 5 /8"  OD

HTEN 18 .  59  M
18 .  57  M

17 .65  M
17 .  14  MSGR

14 .  83  MCNTG, 3 3 /8"  OD

EXZENTRIERER

11 .15  MACTD, 3 5 /8"  OD

8 .  33  MGSTA, 3 3 /8"  OD

2 .84  MADCG ADCZ

TOOL ZERO

Fig. 7.4
TOTAL TOOL STRING LENGTH IS  20 .  78  M.

TOTAL TOOL STRING WEIGHT IS  589 .  7 KG IN  AIR.
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LOGGING TOOL STRING SUTCH

Schlumberger

Tool Sketch: LDL·CNL·NGL

KAllELXOPP/ AB64

AIlS

HTEN
1'cCis

NGTO
SGR

CNTG

21. 26 M

19.08 M
19.05 M

18.14 M
17.63 M

15.32 M

CNT-EXZENTRIERER

LDTO

CALI

FLEX2
FLEXI

CIIE- MB 2 ARM EXZENT.

2-ARM BGT

TOTAL TOOL STRING LENGTH IS 22.33 M.
TOTAL TOOL STRING WEIGHT IS 559.3 XG IN AIR.

11. 63 M

5.94 M

5.13 M
4.52 M
3. ~l If

TOOL ZERO

Fig. 7.5
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LOGGING TOOL STRING SKETCH

Schlumberger

Tool Sketch: LDL-CNL-NGL

KABELKOPF/ AH64
21 .  26  MAMS

19 .  08  M
19 .  05  M

18 .14  M
17 .  63  M

HTEN
TCCB

NGTD
SGR

15 .  32  MCNTG

CNT- EXZENTRIERER

11 .63  MLDTD

£ M

K
M

FLEX2
FLEXI
üu i  Ä,

CME-MB 2 ARM EXZENT.

2 -  ARM BGT

TOOL ZERO

Fig. 7.5

TOTAL TOOL STRING LENGTH IS  22 .  33  M.
TOTAL TOOL STRING WEIGHT IS  559 .3  KG IN  AIR.
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EQUIPMENT DESCRIPTION
RUN 1

SURFACE EQUIPMENT

RUN 2

GSA-UN
reM-AS Schlumberger

Gamma Ray

MFESMTEMAMS·A
AME-M2705
AMf,t.."A 199i

TCC·B
ECH-KC
TCC-B 2

SGT·L
SGH-K 2216
SGC-SA 15<$6
SGD-TAA4609

DSST·A
SPAC-AA40
ECH·SC40
SMOR·AA 12
SSU-BA 12
SMOX-M 13

DOWNHOLE EClUIPMENT

1-""
DTB3tBtu I

TB.._CAAT _. U5.58

I_l.~

_.1.38

21.70

19.49

18.58

16.90

Tool Sketch:

DSI·GR·GPIT·AMS

GPIT-AiB
GPIC-A 707
GPIH 735

GPIT 1.36

MAXIMUM SmlNG QL6.METEA 3.63 IN
MEASUREMENTS RELATl'/E TO roc"'- ZERO

AI...1. LENGTHS IN METERS

BNS·CCS
Tension HTEN.... _ 0.00

TCX>l...ZEAO
0.14

Fig. 7.6
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DESCRIPTION
RUN 2

EQUIPMENT
RUN 1

SURFACE EQUIPMENT
GSR-U/Y
TCM-AB Schlumberger

DOWNHOLE EQUIPMENT Tool Sketch:
DSI-GR-GPIT-AMS

21.70

19 49

18 58

16.90

AMS-A
AMEAA 2705
AMMAA 1999

MRES MTEM

TCC-B
ECH-KC
TCC-B 2

OTB statu
TELCART

Gamma RaySGT-L
SGH-K2216
SGC-SA 1546
SGD-TAA 4609

DSST-A
SPAC-AA 40
ECH-SC 40
SMDR AA 12
SSU BA 12
SMDX AA 13

M
H

H
IH

IH
H

Illllll

GPIT-A/B
GPIC-A 707
GPIH 735

Tension I p nn
TOOL ZEROBNS-CCS 0.14

Fig. 7.6
MAXIMUM STRING DIAMETER 3.63 IN

MEASUREMENTS RELATIVE TO TOOL ZERO
ALL LENGTHS IN METERS
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EQUIPMENT DESCRIPTION
RUN 1 RUN2

SURFACE EQUIPMENT ...GSR-lJrv
OTM-'"

DOWNHOLE EQUIPMENT Tool Sketch: FMI·GR
DTC·A la._CART __ 12.70 13.00
ECH-KN
Ole-A

FrB statu __ 10.57

DTA·A L. 10.57
ECH-KE
OTA-A

ADAPTER

SGT·l Gamma Ray __ 9.07 9.35
SGH·K
soc-....
saD-fAA

FBST·A 7.67
FBCe-A
AH·185
GPIC·A
FBSC-A
FBSS·A

GPlTFBCC
PAOSFBSC ~O.58

Tens" 0.00
TOOl ZERO

MAXIMUM SmlNG DIAMETER 5.00 IN Fig. 7.7
MEASUFEMENTS RELAllVE TO TOOl ZERO

AU. LENGTHS IN METERS

- 107

EQUIPMENT DESCRIPTION
RUN 2RUN1

Schlumberger

SURFACE EQUIPMENT
GSR-U/Y
DIM-A

Tool Sketch: FMI-GRDOWNHOLE EQUIPMENT
13.00DTC-A

ECH-KN
DTC-A

TELCART 12.70

FTB statu 10.57

DTA-A
ECH-KE
DTA-A

10.57

ADAPTER 9.35

9 35SGT-L
SGH-K
SGC-SA
SGD-TAA

9.07Gamma Ray

7.67FBST-A
FBCC-A
AH -185
GPIC-A
FBSC-A
FBSS-A

Fig. 7 .7MAXIMUM STRING DIAMETER 5.00 IN
MEASUREMENTS RELATIVE TO TOOL ZERO

ALL LENGTHS IN METERS
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EQUIPMENT DESCRIPTION
RUN 1

SURFACE EQUIPMENT

RUN 2

I Schlumberger

DOWNHOLE EQUIPMENT

GSA-UIY
lCM-AA 855
OH.4·AB 8009
01M-A98009

SSP
BFIT-52794

SPSPAR:; _28.41 28.89

Tool Sketch:

ARI·MSFL·GR·GPIT

AH-64 • 25.06

DTC-AB lB._CART ~2437 24.68
ECH-KN 8007
DTC-A

HB statu _22.24

DTA-A 1_21.02 22.24
ECH-t<E 8008 ADAPTERDTA-A

ALAT-A 21.02
OlE-G 1791 CQNffiOl. _20.04
DLS·H 1919
AlSH-A 1
ALSC-A 1 M..ATCAU _ 18.49
AlCH-A 1
ALec-A 1
ALSS-A 1

LlO LLS _ 15.42

AH-169

AH-KNUCKLE
AH-KNUCKlE

SGT.L Gamma RaV

SGH-K 2216
saC-SA 1546
SGo.TAB 4609

SRT-C
QRS-e 6794
SFE-D 1905
ECH-MKQ 1895
SRA·A2609

CAUPER
11

MSfL

IlfI

D
D_'80

2.25
2.22
2.15

10.71

10,3)

9.08

7.40

MAXIMUM SmlNG DIAMETER 4.50 IN
MEASUREMENTS AELAnve TO TOOl ZERO

Ail LENGTHS IN METERS

GPIT-AiB
GPIC·A 707
GPJH-AA 735

BNS-CCS

GPlT 1-:- 0.93

lemlion _ 0.00
TOOLZEAO

1.36

Fig. 7.8
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EQUIPMENT
___________________RUN 1 __________________

SURFACE EQUIPMENT
GSR-U/Y
LCM-AA 855
DTM-AB 8009
DTM-AB 8009

DESCRIPTION
RUN 2

Schlumberger

Tool Sketch:DOWNHOLE EQUIPMENT

BSP SP SPARC __  28.41 28 89
BRT-S 2794 ARI-MSFL-GR-GPIT

AH-64

DTC-AB
ECH-KN 8007
DTC-A

DTA-A
ECH-KE 8008
DTA-A

ALAT-A
DLE-G 1791
DLS-H 1919
ALSH-A 1
ALSC-A 1
ALCH-A 1
ALCOA 1
ALSS-A 1

AH-169

AH-KNUCKLE
AH-KNUCKLE

Gamma RaySGT-L
SGH-K 2216
SGC-SA 1546
SGD-TAB 4609

SRT-C
DRS-C 6794
SRE-D 1905
ECH-MKQ 1895
SRA-A 2609

GPIT-A/B
GPIC-A 707
GPIH-AA 735

BNS-CCS

1.36

0.14
Fig. 7.8

MAXIMUM STRING DIAMETER 4.50 IN
MEASUREMENTS RELATIVE TO TOOL ZERO

ALL LENGTHS IN METERS
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LOGGI NG TOOL S TRn:C SKETCH

KTB
Tool Sketch: GR·TEMP

KABELKOPF

SGTE, 3 3/8" 00
STAIIDOFF

STANDOFF
TEIIP-FUEBLER

GR
4.88 H
4.60 H

TOOL ZERO

Fig. 7.9
TOTAL TOOL STRING LENGTB IS 5.84 H.

TOTAL TOOL STRING IlEIGBT IS 56.7 KG IN AIR.

LOGGING TOOL STRING SKETCH

KTB/UNI-Frankfurt
Tool Sketch: SP·REDOX

KABELKOPF

3 3/8" aD
RUBBER STANDOFF -----

ISOllERTES GEWlCHT -----.

3.91 H

3 3/8" 00

3 3/8" 00

RUBBER STANDOFF --..

ISOLATIOfl ADAPT. -

SP-REDOX SONDE ---

tOTAL TOOL STRING LENGTH IS 5.03 H.

0.91 11

0.51 M
TOOL ZERO

Fig. 7.10

- 109 -

LOGGING TOOL STRING SKETCH

KTB
Tool Sketch: GR-TEMP

KABELKOPF

SGTE» 3 3 /  8 n OD 4.  88  M
4 .  60  MSTANDOFF GR

STANDOFF
TEMP-FUEHLER

I
TOOL ZERO

Fig. 7.9
TOTAL TOOL STRING LENGTH IS  5 .84  M.

TOTAL TOOL STRING WEIGHT IS  56 .7  KG IN  AIR.
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KTB/Leutert
Tool Sketch: FS·GR·AMS

LOGGING TOOL STRING SKETCH

KABELKOPF

AIlS. 3 SIB" 00 8.94 H
HTEN 8.56 H
AMTE 8.36 H
HRES 8.31 H

TCCB, 3 3/8" 00 6.73 H

SGTl, J tlB" 00 5.82 "GR S.54 H

, 1/2" 00 4.14 H

GEKAEUSE FUER MAX.
3 nUIDSAHPUR

EINLASS rLUIDSAHPLER

TOTAL TOOL STRING UNGTH IS 10.06 H.

TOOL ZERO

Fig. 7.11

~ fTool Sketch: MSCT·GR ~ LEH-O (10 ('1 Pin loning tina)

f- I
1 r
~r ~.

...
SGT-( (G'IlIIll' Il'VI •

l)
~

r
_ .,e£l:::· ... ((llCln,IC Cenfla;,)

120 O· - ",."C"'''''' "."."
- r

011 "'Ol~m. Comotnnto('
M~tOr/Pumo SUlion

I---- I
1655" ~OIOCl,

-- •r

~
~ ('.1 11M "

'-= I•KlIlImltlCI

•
t

72 O' Co,. C~tcn.r Au,m:l.

L-~ · Fig. 7.12
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KTB/Leutert
Tool Sketch: FS-GR-AMS

LOGGING TOOL STRING SKETCH

KABELKOPF I I
AMS, 3 5 /8"  OD 8 .94  M

8 .56  M
8 .36  M
8 .31  M

HTEN
AMTE
MR ES

TCCB, 3 3 /8"  OD

SGTL,  3 3 /8"  OD

6 .73  M

5 .82  M
5 .54  H

4 1 /2"  OD

GEHAEUSE FTJER MAX.

3 FLUIDSAMPLER

EINLASS TLUIDSAHPLER
TOOL ZERO

Fig. 7.11
TOTAL TOOL STRING LENGTH IS  10 .06  M.

Schlumberger

Tool Sketch: MSCT-GR
LEH-Q ( io  to  31  P in  Logg ing  Heoo)

SGT-E  CGemm® «eg ;

HCEC-AA (Electronic Cortnoge)
ECM-ÄS (Certricge Mousing)

OH volume Comoensotor-
Motor/Pumo Section

HyOrouHC 810CK

Cori Cetcner Aj temoiy

Fig. 7.12
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BGL/GR/AMS/TEMP/SP (Borehole Geometry Log/Gamma Ray/Auxiliary
Measurement Sonde/Temperature/Self Potential)

Operator: KTB

Job No.
HB-000l-0076
HB-0077-0127

HB-0143

Date
KTB-Report 91-2
KTB-Report 92-1

13.03.1992

Interval
0.0 - 1720.0 m

1720.0 - 4512.0 m

2400.0 - 6024.6 m

Example:
Section of log: 5964.0 - 6024.6 m, Fig. 7.13

Purpose for log:
Deviation, orientation and caliper control
Measurements of borehole temperature, mud
self potential for inflow zone detection.

of the borehole.
resistivity and

Operation:
The temperature, mud resistivity (salinity) and self poten
tial are recorded going "in" the borehole. After reaching
bottom the caliper arms are opened and the reading of the
caliper-, deviation- and orientation sensors are recorded in
addition to the other parameters coming "out" the borehole.
Depth scales: 1/1000 and 1/200; logging speed: 15 m/min.

Technical information:
This combination tool consists of a Schlumberger four-arm
caliper with pendulum deviation and compass orientation
systems (BGL), gamma ray (GR), mud resistivity, temperature
and head tension sensors (AMS) and two additional measurement
systems - temperature and self potential - integrated by a
modification made by KTB. with this tool modification it is
possible to measure the temperature at the lowest depth
reached as the sensor is at the bottom of the tool.
Data rate: set of data in increments of 6".

Mnemonics
Mnemonics
AMTE
AZIM
BS
C1
C2
DEVI
GR
HTEN
LC01
MRES
P1AZ
RB
SPK

and Units:
Description
Temperature AMS Sensor
Azimuth
Bit size
Caliper 1-3
Caliper 2-4
Deviation
Gamma Ray
Head Tension
Mud Salinity (equivalent)
Mud Resistivity
Pad 1 Azimuth
Relative Bearing
Self Potential (contact)

unit
(DEGC)
(DEG)
(MM)
(MM)
(MM)
(DEG)
(GAPI)
(LBF)
(PPM)
(OHMM)
(DEG)
(DEG)
(MV)
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BGL/GR/AMS/TEMP/SP (Borehole Geometry Log/Gamma Ray/Auxiliary
Measurement Sonde/Temperature/Self Potential)

Operator: KTB

Job No. Date Interval
HB-0001-0076 KTB-Report 91-2 0.0 - 1720.0 m
HB-0077-0127 KTB-Report 92-1 1720.0 - 4512.0 m

HB-0143 13.03.1992 2400.0 - 6024.6 m

Example:
Section of log: 5964.0 - 6024.6 m, Fig. 7.13

Purpose for log:
Deviation, orientation and caliper control of the borehole.
Measurements of borehole temperature, mud resistivity and
self potential for inflow zone detection.

Operation:
The temperature, mud resistivity (salinity) and self poten-
tial are recorded going "in" the borehole. After reaching
bottom the caliper arms are opened and the reading of the
caliper-, deviation- and orientation sensors are recorded in
addition to the other parameters coming "out" the borehole.
Depth scales: 1/1000 and 1/200; logging speed: 15 m/min.

Technical information:
This combination tool consists of a Schlumberger four-arm
caliper with pendulum deviation and compass orientation
systems (BGL), gamma ray (GR), mud resistivity, temperature
and head tension sensors (AMS) and two additional measurement
systems - temperature and self potential - integrated by a
modification made by KTB. With this tool modification it is
possible to measure the temperature at the lowest depth
reached as the sensor is at the bottom of the tool.
Data rate: set of data in increments of 6".

Mnemonics and Units:
Mnemonics Description Unit
AMTE Temperature AMS-Sensor (DEGC)
AZIM Azimuth (DEG)
BS Bit size (MM)
Cl Caliper 1-3 (MM)
C2 Caliper 2-4 (MM)
DEVI Deviation (DEG)
GR Gamma Ray (GAPI )
HTEN Head Tension (LBF)
LC01 Mud Salinity (equivalent) (PPM)
MRES Mud Resistivity ( OHMM )
P1AZ Pad 1 Azimuth (DEG)
RB Relative Bearing (DEG)
SPK Self Potential (contact) (MV)
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FML/GRjKRES (Fluxgate Magnetometer/Gamma Ray/Mud Resistivity)

Operator: University of Braunschweig/KTB

Job No.
HB-0144

Date
13.03.1992

Interval
2942.0 - 6023,0 m

Example:
Section of depth reference log only: 5600.0 - 5965.0 m,
Fig. 7.14

Purpose of Log:
with this instrument three-dimensional measurements of the
magnetic field are made. With the logs recorded in a borehole
information can be obtained about the total magnetisation of
the surrounding rocks. This will allow the detection of
magnetic anomalies indicating also magnetic bodies not
penetrated by the borehole.

Operation:
This newly developed magnetometer from the university of
Braunschweig is run in combination with the GR and AMS (for
MRES) from KTB. The responses of the magnetisation in the x,
Y and Z-axis are measured. The sum represents the total
magnetic field.
Depth scale: 1/1000; logging speed: 9 m/min.

Technical information:
The magnetometer is a digital tool and was designed and
manufactured in such a way, that it can be connected to
standard Schlumberger cable heads or tools (GR). Presently
the tool has a temperature rating of 125°C.

Mnemonics
Mnemonic
GR
MRES
TENS

and Units:
Description
Gamma Ray
Mud Resistivity
Tension

Unit
(GAPI)
(OHMM)
(LBF)
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FML/GR/MRES (Fluxgate Magnetometer/Gamma Ray/Mud Resistivity)

Operator: University of Braunschweig/KTB

Job No. Date Interval
HB-0144 13.03.1992 2942.0 - 6023,0 m

Example:
Section of depth reference log only: 5600.0 - 5965.0 m,
Fig. 7.14

Purpose of Log:
With this instrument three-dimensional measurements of the
magnetic field are made. With the logs recorded in a borehole
information can be obtained about the total magnetisation of
the surrounding rocks. This will allow the detection of
magnetic anomalies indicating also magnetic bodies not
penetrated by the borehole.

Operation:
This newly developed magnetometer from the University of
Braunschweig is run in combination with the GR and AMS (for
MRES) from KTB. The responses of the magnetisation in the X,
Y and Z-axis are measured. The sum represents the total
magnetic field.
Depth scale: 1/1000; logging speed: 9 m/min.

Technical information:
The magnetometer is a digital tool and was designed and
manufactured in such a way, that it can be connected to
standard Schlumberger cable heads or tools (GR). Presently
the tool has a temperature rating of 125 °C.

Mnemonics and Units:
Mnemonic Description Unit
GR Gamma Ray (GAPI )
MRES Mud Resistivity (OHMM)
TENS Tension (LBF)
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GLT (Geochemical Logging Tool)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-01l8

HB-0145

Date
KTB-Report 92 1

14.03.1992

Interval
2994.0 - 4455.0 m

4397.0 - 6023.0 m

Example:
Section of log: 5721.0 - 5789.0 m, Fig. 7.15

Purpose of log:
In situ elemental analysis
provide information about
the rock. Transfering
concentrations a continuous
of the rocks can be made.

by spectroscopic measurements will
concentrations of 10 elements in
elemental yields into oxide
estimation of mineral composition

Operation:
All relevant data is recorded digitally on magnetic tape. The
analog data record presented on Fig. 7.15 is considered as
quality record only and gives computed ratios from certain
elements. The analysis of the recorded spectra in respect of
the yields, in weight percent, of the elements Si, Ca, Fe, S,
AI, Ti, Gd, Th, U, K is either done at the KTB logging
centre on location, or the Schlumberger computing centre in
Hannover. Further processing is done at KTB.
Depth scales: 1/100, 1/200; logging speed: 2 m/min.

Technical information:
This combination consists of the Gamma Ray Spectrometer
(GST), Aluminum Activation Clay Tool (AACT), Natural Gamma
Spectrometer (NGS) and a Compensated Neutron Tool (CNT) to
carry a 252 Californium-source. This source and a neutron
generator provide the energie for activating the formation.
The log was recorded in "Capture Mode".
Data rate: 6".

Mnemonics
Mnemonics
ALUM
CSIG
HTEN
IIR
LIR
PIR
SIR
SGR

and Units:
Description
Aluminum Indicator
Corrected Sigma
HEAD Tension
Iron Indicator Ratio
Lithology Indicator Ratio
Porosity Indicator Ratio
Salinity Indicator Ratio
Sum Gamma Ray

Unit

(CU)
(LBF)

(GAPI)
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GLT (Geochemical Logging Tool)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
2994.0 - 4455.0 mKTB-Report 92-1HB-0118

4397.0 - 6023.0 mHB-0145 14.03.1992

Example:
Section of log: 5721.0 - 5789.0 m, Fig. 7.15

Purpose of log:
In situ elemental analysis by spectroscopic measurements will
provide information about concentrations of 10 elements in
the rock. Transfering elemental yields into oxide
concentrations a continuous estimation of mineral composition
of the rocks can be made.

Operation:
All relevant data is recorded digitally on magnetic tape. The
analog data record presented on Fig. 7.15 is considered as
quality record only and gives computed ratios from certain
elements. The analysis of the recorded spectra in respect of
the yields, in weight percent, of the elements Si, Ca, Fe, S,
Al, Ti, Gd, Th, U, K is either done at the KTB logging
centre on location, or the Schlumberger computing centre in
Hannover. Further processing is done at KTB.
Depth scales: 1/100, 1/200; logging speed: 2 m/min.

Technical information:
This combination consists of the Gamma Ray Spectrometer
(GST), Aluminum Activation Clay Tool (AACT), Natural Gamma
Spectrometer (NGS) and a Compensated Neutron Tool (CNT) to
carry a 252 Californium-source . This source and a neutron
generator provide the energie for activating the formation.
The log was recorded in "Capture Mode".
Data rate: 6".

Mnemonics and Units:
Mnemonics ________Description ____________________________Unit
ALUM Aluminum Indicator
CSIG Corrected Sigma (CU)
HTEN HEAD Tension (LBF)
HR Iron Indicator Ratio
LIR Lithology Indicator Ratio
PIR Porosity Indicator Ratio
SIR Salinity Indicator Ratio
SGR Sum Gamma Ray (GAPI)
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GR/TEMP (Gamma Ray/Temperature Log)

Operator: KTB

Job No.
HB-0001-0076
HB-0077-0127

HB-0146

Date
KTB-Report 91-2
KTB-Report 92-1

15.03.1992

Interval
0.0 - 1720,0 m

1720.0 - 4512.0 m

2365.0 - 6023.0 m

Example:
Section of log: 5635.0 - 6015.0 m, Fig. 7.16

Purpose of log:
During a logging series several temperature logs are recorded
at pregiven time intervals. With the help of this sequence of
temperature logs an estimation of the true formation
temperature is possible by extrapolation.

Operation:
The temperature log is recorded going "in" the borehole. By
this method "undisturbed" conditions are present. At the
bottom of the hole stationary readings are recorded for a
minimum of time, lasting for 30 - 45 minutes.

Technical information:
This tool is a simple combination of two KTB tools - a gamma
ray and temperature section. This simple configuration is
used for time sequence temperature logging operations.
Data rate: 6"; logging speed: 18 m/min.

Mnemoni'cs
Mnemonics
GR
TEMP3
TENS

and Units:
Description
Gamma Ray
Temperature
Tension

Unit
(GAPI)
(DEGC)
(LBF)
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GR/TEMP (Gamma Ray/Temperature Log)

Operator: KTB

Job No. Date Interval
HB-0001-0076 KTB-Report 91-2 0.0 - 1720,0
HB-0077-0127 KTB-Report 92-1 1720.0 - 4512.0

HB-0146 15.03.1992 2365.0 - 6023.0

3 
3

Example:
Section of log: 5635.0 - 6015.0 m, Fig. 7.16

Purpose of log:
During a logging series several temperature logs are recorded
at pregiven time intervals. With the help of this sequence of
temperature logs an estimation of the true formation
temperature is possible by extrapolation.

Operation:
The temperature log is recorded going "in" the borehole. By
this method "undisturbed" conditions are present. At the
bottom of the hole stationary readings are recorded for a
minimum of time, lasting for 30 - 45 minutes.

Technical information:
This tool is a simple combination of two KTB tools - a gamma
ray and temperature section. This simple configuration is
used for time sequence temperature logging operations.
Data rate: 6"; logging speed: 18 m/min.

Mnemonics
Mnemonics

and Units:
Description Unit

GR Gamma Ray ( GAPI )
TEMP3 Temperature (DEGC)
TENS Tension (LBF)
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LDL/CNL/NGL (Litho-Density-/Compensated
Gamma Spectrometer Log)

Operator: Schlumberger Diepholz/KTB

Neutron-/Natural

Job No.
HB-0116

HB-0147

Date
KTB-Report 92-1

15.03.1992

Interval
2995.0 - 4520.0 m

4427.0 - 6024.0 m

Example:
Section of log: 5705.0 - 5770.0 m, Fig. 7.17

Purpose of log:
This combination logging tool is deployed to obtain infor
mation on porosity and lithology. Two methods are used to
measure porosity indirectly: bulk density and hydrogen index
measured by neutron activation. Density, Neutron and Gamma
Spectrometer respond to lithology. In addition, these
measurements can be used to calculate the heat production
rate due to radioactive decay.

Operation:
This combination tool has to be run excentralized. The
caliper arm of the density and an excentralizer for the
neutron is normally used. For this operation the "short axis
logging technique" was applied. with this technique the
sensors from the density and neutron tools are forced to
travel along the short axis of the ovalized borehole. Data
quality is increased significantly this way.
Depth scale: 1/200, 1/1000; logging speed: 6 m/min.

Technical information:
This is a nuclear logging string, it means mechanical nuclear
sources are used to activate the formation. For the density
measurement a cesium-source is needed for gamma activation,
while an americium-beryllium-source is used for neutron
activation. The scale of the density and neutron record is
different from sediments. The density is scaled from 2.20 to
3.20 g/cm' and the neutron from 0.0 to 30 % (3000 V/V). The
high neutron response is not due to porosity but is a clear
indication of neutron absorbing minerals in the formation.
Sampling rate: 6".

Mnemonics:
Mnemonics
BS
CALI
DRHO
HTEN
NPHI
PEF
RHOB

Description
Bit Size
Caliper
Density Correction
Head Tension
Neutron Porosity
Photoelectric Factor
Bulk Density

unit
(mm)
(mm)
(G/C3)
(LBF)
(V/V)
(B/E)
(G/C3)
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LDL/CNL/NGL ( Li tho-Densi ty-/Compensated Neutron-/Natural
Gamma Spectrometer Log)

Operator: Schlumberger Diepholz/KTB

Job No._________________Date ______________________Interval _____
HB-0116 KTB-Report 92-1 2995.0 - 4520.0 m

HB-0147 15.03.1992 4427.0 - 6024.0 m

Example:
Section of log: 5705.0 - 5770.0 m, Fig. 7.17

Purpose of log:
This combination logging tool is deployed to obtain infor-
mation on porosity and lithology. Two methods are used to
measure porosity indirectly: bulk density and hydrogen index
measured by neutron activation. Density, Neutron and Gamma
Spectrometer respond to lithology. In addition, these
measurements can be used to calculate the heat production
rate due to radioactive decay.

Operation:
This combination tool has to be run excentralized. The
caliper arm of the density and an excentralizer for the
neutron is normally used. For this operation the "short axis
logging technique" was applied. With this technique the
sensors from the density and neutron tools are forced to
travel along the short axis of the ovalized borehole. Data
quality is increased significantly this way.
Depth scale: 1/200, 1/1000; logging speed: 6 m/min.

Technical information:
This is a nuclear logging string, it means mechanical nuclear
sources are used to activate the formation. For the density
measurement a cesium-source is needed for gamma activation,
while an americium-beryllium-source is used for neutron
activation. The scale of the density and neutron record is
different from sediments. The density is scaled from 2.20 to
3.20 g/cm3 and the neutron from 0.0 to 30 % (3000 V/V). The
high neutron response is not due to porosity but is a clear
indication of neutron absorbing minerals in the formation.
Sampling rate: 6".

Mnemonics:
Mnemonics ____Description _______________________Unit _______
BS
CALI
DRHO
HTEN
NPHI
PEF
RHOB

Bit Size (mm)
Caliper (mm)
Density Correction (G/C3)
Head Tension (LBF)
Neutron Porosity (V/V)
Photoelectric Factor (B/E)
Bulk Density (G/C3)
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CNL (Compensated Neutron Log - Epithermal Neutron)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-01l6

HB-0147

Date
KTB-Report 92-1

15.03.1992

Interval
2979.0 - 4520.0 m

4427.0 - 6024.0 m

Example:
Section of log: 5712.0 - 5784.0 m, Fig. 7.18

Purpose of log:
Neutron logs are used
porosity evaluation. In
evaluation is difficult,
neutron absorbing minerals
hydrogen content.

for lithology determination and
crystalline rocks the porosity
as these types of rocks contain
masking the primarily response to

Operation:
The Compensated Neutron Log is recorded in combination with
the Litho-Density (LDL) and Natural Gamma Spectrometer Log
(NGL). The log itself presents two neutron curves: the
epithermal neutron (ENPH) and the neutron porosity (NPHI). In
addition, the total gamma rays (SGR), caliper (CALI), bit
size (BS) and head tension (HTEN) are recorded.
Depth scales: 1/1000, 1/200; logging speed: 6 m/min.

Technical information:
The neutron measurement system requires a neutron source
which bombards the formation with fast neutrons. The neutrons
are slowed down mainly by hydrogen atoms in the formation.
The slowed neutrons are counted by detectors - epithermal
(intermediate) and thermal (slow) neutrons. using two
detectors for each system, borehole compensation is provided.
Sampling rate: 6".

Mnemonics
Mnemonics
BS
CALI
ENPH
HTEN
NPHI
SGR

and Units:
Description
Bite Size
Caliper
Epithermal Neutron
Head Tension
Neutron porosity
Total Gamma Ray

unit
(MM)
(MM)
(v/V)
(LBF)
(v/V)
(GAPI)
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CNL (Compensated Neutron Log - Epithermal Neutron)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0116 KTB-Report 92-1 2979.0 - 4520.0 m

HB-0147 15.03.1992 4427.0 - 6024.0 m

Example:
Section of log: 5712.0 - 5784.0 m, Fig. 7.18

Purpose of log:
Neutron logs are used for lithology determination and
porosity evaluation. In crystalline rocks the porosity
evaluation is difficult, as these types of rocks contain
neutron absorbing minerals masking the primarily response to
hydrogen content.

Operation:
The Compensated Neutron Log is recorded in combination with
the Li tho-Densi ty (LDL) and Natural Gamma Spectrometer Log
(NGL). The log itself presents two neutron curves: the
epithermal neutron (ENPH) and the neutron porosity (NPHI). In
addition, the total gamma rays (SGR), caliper (CALI), bit
size (BS) and head tension (HTEN) are recorded.
Depth scales: 1/1000, 1/200; logging speed: 6 m/min.

Technical information:
The neutron measurement system requires a neutron source
which bombards the formation with fast neutrons. The neutrons
are slowed down mainly by hydrogen atoms in the formation.
The slowed neutrons are counted by detectors - epithermal
(intermediate) and thermal (slow) neutrons. Using two
detectors for each system, borehole compensation is provided.
Sampling rate: 6".

Mnemonics and Units:
Mnemonics Description Unit
BS Bite Size (MM)
CALI Caliper (MM)
ENPH Epithermal Neutron (V/V)
HTEN Head Tension ( LBF)
NPHI Neutron Porosity (V/V)
SGR Total Gamma Ray (GAPI
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NGL-Ratio (Natural Gamma Spectrometer - Ratio Presentation)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-0076
HB-0095
HB-01l6
HB-0147

Date
KTB Report 91-2
KTB Report 92-1
KTB Report 92-1
15.03.1992

Interval
262.0 - 1719.0 m
700.0 - 3003.0 m

2979.0 - 4520.0 m
4427.0 - 6024.0 m

Example:
Section of log: 5725.0 - 5795.0 m, Fig. 7.19

Purpose of log:
The registration of the natural gamma ray spectra is to
resolve the total spectra into the three most common
components of naturally occuring radiation: uranium, thorium
and potassium. With the measurement of these three elements
information about the mineral content of the formation can be
obtained. Additional application of the log is in lithology
evaluation, fracture detection and special radioactive
mineral detection.

Operation:
The log was recorded in combination with the Litho-Density
and Compensated Neutron Logs. It was run excentralized for
better response in the rather large borehole of 14 3/4". The
log records in track I the total gamma ray spectra (SGR) and
the gamma ray minus the uranium component (CGR), a caliper
curve (CALI) and the head tension (HTEN). In track II are the
ratios and in track III the single component curves pre
sented.
Depth scale: 1/1000, 1/200; logging speed: 7 m/min.

Unit
(MM)
(GAPI)
(LBF)
( %)
(GAPI)
(PPM)

(PPM)

Technical information:
A five-window spectroscopy analysing system is used to
resolve for uranium, thorium and potassium content. As the
results have large statistical variations Kalmann - filtering
is applied. The single components are than used to compute
the ratios uranium:thorium, uranium:potassium and potassium:
thorium and the difference total gamma ray minus uranium.
Data rate: 6".
Mnemonics and Units:
Mnemonics Description
CALI Caliper
CGR Computed Gamma Ray
HTEN Head Tension
POTA Potassium Content
SGR Spectroscopy Gamma Ray
THOR Thorium Content
TPRA Thorium:Potessium Ratio
TURA Thorium:Uranium Ratio
UPRA Uranium:Potessium Ratio
URAN Uranium Content
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NGL-Ratio (Natural Gamma Spectrometer - Ratio Presentation)

Operator: Schlumberger Diepholz/KTB

Job No. Date interval
HB-0076 KTB Report 91-2 262.0 - 1719.0 m
HB-0095 KTB Report 92-1 700.0 - 3003.0 m
HB-0116 KTB Report 92-1 2979.0 - 4520.0 m
HB-0147 15.03.1992 4427.0 - 6024.0 m

Example:
Section of log: 5725.0 - 5795.0 m, Fig. 7.19

Purpose of log:
The registration of the natural gamma ray spectra is to
resolve the total spectra into the three most common
components of naturally occuring radiation: uranium, thorium
and potassium. With the measurement of these three elements
information about the mineral content of the formation can be
obtained. Additional application of the log is in lithology
evaluation, fracture detection and special radioactive
mineral detection.

Operation:
The log was recorded in combination with the Litho-Density
and Compensated Neutron Logs. It was run excentralized for
better response in the rather large borehole of 14 3/4”. The
log records in track I the total gamma ray spectra (SGR) and
the gamma ray minus the uranium component (CGR), a caliper
curve (CALI) and the head tension (HTEN). In track II are the
ratios and in track III the single component curves pre-
sented.
Depth scale: 1/1000, 1/200; logging speed: 7 m/min.

Technical information:
A five-window spectroscopy analysing system is used to
resolve for uranium, thorium and potassium content. As the
results have large statistical variations Kalmann - filtering
is applied. The single components are than used to compute
the ratios uranium:thorium, uranium:potassium and potassium:
thorium and the difference total gamma ray minus uranium.
Data rate: 6".
Mnemonics and Units:
Mnemonics Description Unit
CALI Caliper (MM)
CGR Computed Gamma Ray (GAPI )
HTEN Head Tension (LBF)
POTA Potassium Content (%)
SGR Spectroscopy Gamma Ray (GAPI )
THOR Thorium Content ( PPM)
TPRA Thorium:Potessium Ratio
TURA Thorium:Uranium Ratio
UPRA Uranium:Potessium Ratio
URAN Uranium Content (PPM)
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NGL-Spec. (Natural Gamma Spectrometer - Special Presentation)

Operator: Schlumberger Diepholz/KTB

Job No. Date
HB-0076 KTB Report 91-2
HB-0095 KTB Report 92-1
HB-0116 KTB Report 92-1

HB-0147 15.03.1992

Interval
262.0 - 1719.0 m
700.0 - 3003.0 m

2979.0 - 4520.0 m

4427.0 - 6024.0 m

Example:
Section of log: 5721.0 - 5798.0 m, Fig. 7.20

Purpose of log:
The registration of the natural gamma ray spectra is to
resolve the total spectra into the three most common
components of naturally occuring radiation: uranium, thorium
and potassium. With the measurement of these three elements
information about the mineral content of the formation can be
obtained. Additional application of the log is in lithology
evaluation, fracture detection and special radioactive
mineral detection.

Operation:
The log was recorded in combination with the Litho-Density
and Compensated Neutron Logs. It was run excentralized for
better response in the rather large borehole of 14 3/4". The
log records in track I the total gamma ray spectra (SGR) and
the gamma ray minus the uranium component (CGR), a caliper
curve (CALI) and the head tension (HTEN). In track II and
track III are the single component curves presented.
Depth scale: 1/1000, 1/200; logging speed: 7 m/min.

Technical information:
A five-window spectroscopy analysing system is used to
resolve for uranium, thorium and potassium content. As the
results have large statistical variations Kalmann - filtering
is applied. The single components are recordet. In addition
the total spectra minus uranium is computed.
Data rate: 6".

Mnemonics
Mnemonics
CALI
CGR
HTEN
POTA
SGR
THOR
URAN

and Units:
Description
Caliper
Computed Gamma Ray
Head Tension
Potassium Content
Spectroscopy Gamma Ray
Thorium Content
Uranium Content

Unit
(MM)
(GAPI)
(LBF)
( %)
(GAPI)
(PPM)
(PPM)
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NGL-Spec. (Natural Gamma Spectrometer - Special Presentation)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0076
HB-0095
HB-0116

KTB Report
KTB Report
KTB Report

91-2
92-1
92-1

262.0 -
700.0 -

2979.0 -

1719.0 m
3003.0 m
4520.0 m

HB-0147 15.03.1992 4427.0 - 6024.0 m

Example:
Section of log: 5721.0 - 5798.0 m, Fig. 7.20

Purpose of log:
The registration of the natural gamma ray spectra is to
resolve the total spectra into the three most common
components of naturally occuring radiation: uranium, thorium
and potassium. With the measurement of these three elements
information about the mineral content of the formation can be
obtained. Additional application of the log is in lithology
evaluation, fracture detection and special radioactive
mineral detection.

Operation:
The log was recorded in combination with the Litho-Density
and Compensated Neutron Logs. It was run excentralized for
better response in the rather large borehole of 14 3/4". The
log records in track I the total gamma ray spectra (SGR) and
the gamma ray minus the uranium component (CGR), a caliper
curve (CALI) and the head tension (HTEN). In track II and
track III are the single component curves presented.
Depth scale: 1/1000, 1/200; logging speed: 7 m/min.

Technical information:
A five-window spectroscopy analysing system is used to
resolve for uranium, thorium and potassium content. As the
results have large statistical variations Kalmann - filtering
is applied. The single components are recordet. In addition
the total spectra minus uranium is computed.
Data rate: 6".

Mnemonics and Units:
Mnemonics Description Unit
CALI Caliper (MM)
CGR Computed Gamma Ray (GAPI )
HTEN Head Tension (LBF)
POTA Potassium Content (%)
SGR Spectroscopy Gamma Ray (GAPI )
THOR Thorium Content ( PPM)
URAN Uranium Content ( PPM)
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DSI/GR/AMS/GPIT (Dipole Shear Sonic Imager/Gamma Ray/Auxilia
ry Measurement Sonde/General Purpose Inclinometer Tool)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-0119

HB-0149

Date
KTB-Report 92-1

16.03.1992

Interval
3000.0 - 4500.0 m

4450.0 - 6020.0 m

Examples:
List of Mnemonics and Units,
Sections of logs: BHC Sonic Plot 5968.0-6012.0 m,

DT-P-S-Stone1ey 5970.0-6014.0 m,
P-FMD 5948.0-6006.0 m,
P&S Mode-STC 5975.0-6014.0 m,
P&S Mode-VDL 5958.0-6014.0 m,
Stoneley-STC 5890.0-5948.0 m,
Stone1ey-VDL 5880.0-5947.0 m,
Lower Dipo1e-STC 5964.0-6014.0 m,
Lower Dipole-VDL 5960.0-6016.0 m,
Upper Dipole-STC 5965.0-6014.0 m,
Upper Dipole-VDL 5960.0-6016.0 m,

Fig. 7.21
Fig. 7.22
Fig. 7.23
Fig. 7.24
Fig. 7.25
Fig. 7.26
Fig. 7.27
Fig. 7.28
Fig. 7.29
Fig. 7.30
Fig. 7.31
Fig. 7.32

Purpose of log:
with this tool the acoustic properties of formations are
measured. Velocity correlation with seismic profiles in
compressional and shear mode are possible. The velocities are
determined using acoustic waveform measurements and slowness
time-coherence computations. The slownesses (inverse ve
locities) have geophysical, petrophysical and rock mechanical
application like porosity estimation, fracture detection and
wellbore stability calculations.

Operation:
The tool combination requires the MAXIS 500 surface recording
unit. For this operation the following recording modes have
been logged in one single run in the borehole: First motion
detection, P&S mode, upper and lower dipole and Stoneley
mode. The GPIT was run in combination to orient the dipole
measurements. This could provide information about anisotropy
and breakout orientation.
Depth scale: 1/200; logging speed: 1,5 m/min.

Technical information:
The Dipole Shear Sonic Imager (DSI) combines Mono- and Dipole
measurement systems. It enhances the measurements of
compressional, shear and Stone ley waveforms in all types of
formations. The tool itself consists of a transmitter section
housing one monopole and two dipole transducers. The dipole
transducers are mounted perpendicular to each other. The
monopole transducer operates at high frequency for
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DSI/GR/AMS/GPIT (Dipole Shear Sonic Image r/Gamma Ray/Auxilia-
ry Measurement Sonde/General Purpose Inclinometer Tool)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0119 KTB-Report 92-1 3000.0 - 4500.0 m

HB-0149 16.03.1992 4450.0 - 6020.0 m

Examples:
List of Mnemonics and Units,
Sections of logs: BHC Sonic Plot 5968.0-6012.0 m,

DT-P-S-Stoneley 5970.0-6014.0 m,
P-FMD 5948.0-6006.0 m,
P&S Mode-STC 5975.0-6014.0 m,
P&S Mode-VDL 5958.0-6014.0 m,
Stoneley-STC 5890.0-5948.0 m,
Stoneley-VDL 5880.0-5947.0 m,
Lower Dipole-STC 5964.0-6014.0 m,
Lower Dipole-VDL 5960.0-6016.0 m,
Upper Dipole-STC 5965.0-6014.0 m,
Upper Dipole-VDL 5960.0-6016.0 m,

Purpose of log:
With this tool the acoustic properties of formations are
measured. Velocity correlation with seismic profiles in
compressional and shear mode are possible. The velocities are
determined using acoustic waveform measurements and slowness-
time-coherence computations. The slownesses (inverse ve-
locities) have geophysical, petrophysical and rock mechanical
application like porosity estimation, fracture detection and
wellbore stability calculations.

Operation:
The tool combination requires the MAXIS 500 surface recording
unit. For this operation the following recording modes have
been logged in one single run in the borehole: First motion
detection, P&S mode, upper and lower dipole and Stoneley
mode. The GPIT was run in combination to orient the dipole
measurements. This could provide information about anisotropy
and breakout orientation.
Depth scale: 1/200; logging speed: 1,5 m/min.

Technical information:
The Dipole Shear Sonic imager (DSI) combines Mono- and Dipole
measurement systems. It enhances the measurements of
compressional, shear and Stoneley waveforms in all types of
formations. The tool itself consists of a transmitter section
housing one monopole and two dipole transducers. The dipole
transducers are mounted perpendicular to each other. The
monopole transducer operates at high frequency for



- 128 -

compressional and shear wave propagation and
for Stoneley waves. Low frequency is used
transducers to create shear waves.

at low frequency
for the dipole

The receiver section consists
receiver station contains two
mounted in line with the dipole

of 8 receiver stations. Each
hydrophone pairs, which are
transducers.

The signals received are separated for dipole detection and
summed for monopole reception.

The waveform processing is done using the slowness-time
coherence technique (STC). A fixed window of pregiven time
length is advanced across the array of waveforms. A coherence
function is computed for each step and the similarity of the
waveforms is measured. If the waveforms are similar the
coherence will be very high. This will mean, that the
detection of a specific component of the waveform
(compressionel, shear, Stoneley) has been possible and the
respective slowness has been determined.

The digital first motion detection processing (DFMD) applies
a treshold system for analysing waveforms. The time crossings
of the first arrivals are selected and the given travel times
are used for slowness computations.

The dipole waveform processing is used for true shear
slowness detection. Depending on type of formation the
detection might be influenced by distortion. Band pass
filtering will than be required.

Borehole compensation is achieved by processing receiver
array and pseudo-transmitter array waveforms and the average
out of these waveforms. This will produce borehole
compensated P and S results.

Acoustic frequencies: 80 Hz - 5 KHz for Stoneley and dipole;
8 KHz - 30 KHz for high frequency monopole.
Sampling rate: 6".

Description of logs:
1. BHC Sonic plot (Fig. 7.22). This plot is equivalent to the
standard Sonic Log. It provides travel time data in borehole
compensated registration. The log includes gamma ray data and
the travel time integration.

2. DT-P-S & Stoneley (Fig. 7.23). This log gives the follow
ing data: DT (compressional) from first motion detection
(DFMD); and from P&S computations; DT shear from P&S, upper
and lower dipole computations; and DT-Stoneley. In addition
the integration of DT comp., the gamma ray and pad one
azimuth is presented.
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compressional and shear wave propagation and at low frequency
for Stoneley waves. Low frequency is used for the dipole
transducers to create shear waves.

The receiver section consists of 8 receiver stations. Each
receiver station contains two hydrophone pairs, which are
mounted in line with the dipole transducers.

The signals received are separated for dipole detection and
summed for monopole reception.

The waveform processing is done using the slowness-time-
coherence technique (STC). A fixed window of pregiven time
length is advanced across the array of waveforms. A coherence
function is computed for each step and the similarity of the
waveforms is measured. If the waveforms are similar the
coherence will be very high. This will mean, that the
detection of a specific component of the waveform
( compressionel , shear, Stoneley) has been possible and the
respective slowness has been determined.

The digital first motion detection processing (DFMD) applies
a treshold system for analysing waveforms. The time crossings
of the first arrivals are selected and the given travel times
are used for slowness computations.

The dipole waveform processing is used for true shear
slowness detection. Depending on type of formation the
detection might be influenced by distortion. Band pass
filtering will than be required.

Borehole compensation is achieved by processing receiver
array and pseudo-transmitter array waveforms and the average
out of these waveforms. This will produce borehole
compensated P and S results.

Acoustic frequencies: 80 Hz - 5 KHz for Stoneley and dipole;
8 KHz - 30 KHz for high frequency monopole.
Sampling rate: 6".

Description of logs:
1. BHC Sonic Plot (Fig. 7.22). This plot is equivalent to the
standard Sonic Log. It provides travel time data in borehole
compensated registration. The log includes gamma ray data and
the travel time integration.

2. DT-P-S & Stoneley (Fig. 7.23). This log gives the follow-
ing data: DT ( compressional ) from first motion detection
(DFMD); and from P&S computations; DT shear from P&S, upper
and lower dipole computations; and DT-Stoneley. In addition
the integration of DT comp., the gamma ray and pad one
azimuth is presented.
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3. P-FMD (Fig. 7.24). DT-Comp. for transmitter and receiver
mode and average is given. All measurements are corning from
first motion detection. The coherence for transmitter and
receiver modes are presented like gamma ray and integrated
travel time.

4. P&S Mode-STC (Fig. 7.25). With the software available in
the MAXIS 500 surface unit, the first Slowness-Time-Coherence
(STC) computations are made. P- and S-travel times for
transmitter and receiver modes are computed and presented as
colour plot. Gamma Ray, Peak Coherences, Waveform Depth and
Waveform Gain are given in track I of the log.

5. P&S Mode-VOL (Fig. 7.26). This log is a presentation as
Variable Density Log (VDL). The waveforms are presented over
5000 psec in a grey-scale log. Gamma Ray, Waveform Depth and
Waveform Gain are given in track I.

6. Stoneley-STC (Fig. 7.27). This plot gives the Stoneley
travel time computed by the Slowness-Time-Coherence (STC)
function in a colour presentation. Information in track I is
same as in Fig. 7.25 - but for Stoneley-wave only.

7. Stoneley-VOL/Fig. 7.28). The Variable Density Log (VDL) of
the Stoneley-Waveforms over 10 000 psec shows characteristic
"Chevron Pattern". These pattern are typical indications for
irregularities of the borehole wall, like for example
fractures. Presentation is made in a grey-scale log. Gamma
Ray and Waveform Depth/Waveform Gain are given in track I.

8. Lower Dipole-STC (Fig. 7.29). The shear wave created by
the Lower Dipole is recorded and via the Slowness-Time-Coher
ence (STC) the shear travel time is computed and presented as
colour plot. In track I the information is given as on
Fig. 7.25 - but for Lower Dipole.

9. Lower Dipole - VOL (Fig. 7.30). Variable Density Log of
Lower Dipole waveform presentation in grey-scale.

10. Upper Dipole - STC (Fig. 7.31). Same as Fig. 7.29 - but
for upper Dipole.

11. upper Dipole - VOL (Fig. 7.32). Same as Fig. 7.30 - but
for Upper Dipole.

Mnemonics and Units:
Mnemonics Descr iption Uni ts
See Fig. 7.21
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3. P-FMD (Fig. 7.24). DT-Comp. for transmitter and receiver
mode and average is given. All measurements are coming from
first motion detection. The coherence for transmitter and
receiver modes are presented like gamma ray and integrated
travel time.

4. P&S Mode-STC (Fig. 7.25). With the software available in
the MAXIS 500 surface unit, the first Slowness-Time-Coherence
(STC) computations are made. P- and S-travel times for
transmitter and receiver modes are computed and presented as
colour plot. Gamma Ray, Peak Coherences, Waveform Depth and
Waveform Gain are given in track I of the log.

5. P&S Mode-VDL (Fig. 7.26). This log is a presentation as
Variable Density Log (VDL). The waveforms are presented over
5000 /jsec in a grey-scale log. Gamma Ray, Waveform Depth and
Waveform Gain are given in track I.

6. Stoneley-STC (Fig. 7.27). This plot gives the Stoneley
travel time computed by the Slowness-Time-Coherence (STC)
function in a colour presentation. Information in track I is
same as in Fig. 7.25 - but for Stoneley-wave only.

7. Stoneley-VDL/Fig. 7.28). The Variable Density Log (VDL) of
the Stoneley-Waveforms over 10 000 //sec shows characteristic
"Chevron Pattern". These pattern are typical indications for
irregularities of the borehole wall, like for example
fractures. Presentation is made in a grey-scale log. Gamma
Ray and Waveform Depth/Waveform Gain are given in track I.

8. Lower Dipole-STC (Fig. 7.29). The shear wave created by
the Lower Dipole is recorded and via the Slowness-Time-Coher-
ence (STC) the shear travel time is computed and presented as
colour plot. In track I the information is given as on
Fig. 7.25 - but for Lower Dipole.

9. Lower Dipole - VDL (Fig. 7.30). Variable Density Log of
Lower Dipole waveform presentation in grey-scale.

10. Upper Dipole - STC (Fig. 7.31). Same as Fig. 7.29 - but
for Upper Dipole.

11. Upper Dipole - VDL (Fig. 7.32). Same as Fig. 7.30 - but
for Upper Dipole.

Mnemonics and Units:
Mnemonics ________Description _________________________Units
See Fig. 7.21
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DSI Mnemonics & Units

Parameters

DllS Nama Description Value
ACPP Ace...'o...., PROM p,...~ A8S[IIT
AFMO Acce"o,...r FlltMtng Mod. '-,"
ART Ace:e....o.....'~....nc. fllllp.few,. , DEGe
""S Bon Hole 81"" ,,,,
81fT Botto... KoIIi rl"'IMm... \UMd In c.lcul8tionl) 100 D[lie
BIll Bond Ind•• Livil for Zone -otation 0.'
as Btl SIn 14.1S0 "BSAL Bonhole saUntty -50000.0 ,...
COTS CoDen.T Sh... '00 US/f
COU Label SIownM. Lower U","· P .. S eo..p .. US/f
COUL label Slown... Upper Umll· P .. S eomp 1.. US/f
CSTR Com~.....Iv' SIl.ngth of c.mlnt 0 '"DO Dept orr... 1.1 M
OPPM Denllty PorMIty Proc•••lng Mode SUit
OSHL Label Stown... Lower Limit· Dipole Shl., .. US/F
OSHU label Skwm... Upper Umll • Dipole Sh••, '" US/F
OTCS Comp 0.""·1 Source PS COMP
0Tl' Dell.r Auld - 189 US!F
OTM o.n.T MatrIX " US/F
OTSS Sh••r 0.11.·1 Source LOWER_DIPOLE
FCF CBl Fluid Co'"IMn••t1on Factor 1
FMLL SIown... LowtIr Umll· FMD .. US!F
FMUL SIown... Upper Urn" - FMD 180 IJS!F
GCSE Genlnlllnd C.Il,.f Selection BIT SiZE
GOT.. G81n DeIt,·f" - 1.. US/F
GLM GPIT Logging Mod. STAll
GOeD Good Bond 2 MY
GASE GeMireliDd Mud Rnldvlty s.tectJon N1S RESIST
GTSE GlIn.fIIUDld Temperetur. ge1lldktn AMS AVG TEMP
ICMO IncllnoN::'l; Col'llpwtton MOd. llpElnlOLE
ITTS Int-ar.ted reneM: Time Sourc. -OTeO
MAIS SktwneM A~r=:'''-'nt.rv.1• FMD 42 "MAPP MagMto..eter Pr.~ ABSENT
MAm Rock Metrtl: Typ. LINES TONE
MCi MlnllllllM CeMented Intervel 3.... M
MDEC MegMtie Fletd Deeli"eUon D.727)4 '£0
MRTE MagMto neter.nc.e T."er.tur. 0 DEGC
MSA MI""'IIM Sonic .....p1~ • 0 MY
RSMN ul* Sh.er/Comp MiniMUM RatIo· P a. 9 1.2
RSMX ul* S....rlCo..p Mu.... I1'" Retto· P a. 5 2.12
F<W Re.illttvtty of ConMI. Wet... 1.0000 .....
SAM' Sonic Acqlll.ltktn Mod. 1 ~Iower d'Pc*) E'IEII
SAM' Sonic Acqul.lkJn Mod.2 upper dipole) 000
SAM' Sonic Acqu....kJn Mod. 3 ~StOMley) EVE'
SAM. Sonic Acqll"'lon Mode. ~ a..) 000
SAil. Sonic AcqllldkJn Mode S ~ MO) 000
SAMX Sonic A':"'!ul.ttlon Mods X .xpert) orr
SAS' Sonic Arrey Stlltll. - FMD 2S5
SFC, Sonic ForMatioft ChllrllCt... - Lower Dtpole SElECTAelE
SFC. Sonic 'o"..Uon a.ereder· Up,., DIpoili SElECTAl5lE
SFC3 Sonic tonI.1on OYI'IIdsr. stonellty SElECTAelE
SFC4 Sonic tonIstIoft a.erKter - P a. 8 S£LECT....LE
SHU Lst* Sl.owrtH. Lower lI..lI· P a. S She.r 1S IJS!F
SliT SUrface Hole r...pemur. 10 DEliC
SHUL ul* 5town... Upper U.... P a. 8 511•• ,.. US!F
SW STC SlowMea Lower LIM. - LowerD~ 1S US!F
Oll2 STC Slown... Lower limit - Upper otpole 1S USjr
OlLJ STC Slown... Low.r LIMit - StOMiey 100 US!F
OlL' STC Slown... low... UMIt· P a. S .. US!F
SPFS Sonic Porosity Formu" RAYMER HUIlT
SPSO Sonic Porosity SCMUe. -OTCO
STKT sn StUl;1I: Thmlhotd 1.514 M
STU Label SkIwnee. Low..- lI... • 910neley 120 US!F
STUL Label 910w,.... Upper Umlt - 510"', '00 US!F
SUL' STC Slown... UHer Ulnlt· Lower Dipole 115 US!F
SUL' STC Slown... Upper Lltnlt· Up"," Olpo6e 115 US!r
SUL' src Slowneea Upper Limit· StOrMier '00 US!r
SUL4 STC Blown... Upper Llmtt - P a. S ,.. US!F
TO Total Depth 6025 •TLCK TLC,," or,
TWS r....peflltu,. of Con,.." Wet.r sa",ple 37.8 DEliC
WFM, WeMfom Mod. 1 M1
WFM2 WeQfonlt Mod. 2 M1
WFM' Wevefonn Mod. 3 M1
WFM. Wevefonn Mod. 4 M1
WFMX W.v.fonn Mod. X M1

Fig. 7.21
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DSI Mnemonics & Units

Parameters
DLIS Name Description Value
ACPP Accelerometer PROM Pretence ABSENT
AFMO Accelerometer Filtering Mode HJWUNG
ART Accelerometer Reference Temperature 0 DEGC
BUS Bore Hoi® Statu* OPEN
BHT Bottom Hole Temperature (used in calculation«) 140 OEGC
BILI Bond Index Level for Zone Isolation 0 .8
BS Bit Size 14 .750 IN
BSAL Borebole Salinity - 50000 .0 PPM
CDTS C-Delte-T Shale 100 US/F
COLI Label Slowneee Lower Limit -PAS Comp 40 US/F
COUL Label 3lownee* Upper Limit - PL3  Comp 160 US/F
CSTR
00

Compreeeive Strength of Cement
Depth Offset

0
1 .1

KPA
M

OPPM Density Porosity Processing Mode STAN
DSHL Label Slowness Lower Limit - Dipole Shear 60 US/F
DSHU Label Stowneae Upper Limit - Dipole Shear 775 US/F
DTCS Comp Delta-T Source PS COMP
DTF Delta-T Fluid " 189 US/F
DTM Oetta-T Matrix 56 US/F
DTSS Shear Delta-T Source LOWER DIPOLE
FCF CBL Fluid Compensation Factor 1
FMLL Slowneee Lower Um  It * FMD 40 US/F
FMUL Slowness Upper UmIt - FMD 180 US/F
GCSE Generalized Caliper Selection BIT  S IZE
GDT4 Gain Delta-T 4 “ 160 US/F
GLM GPU  Logging Mode STAN
GOBO Good Bond 2 MV
GR8E Generalized Mud Resistivity Selection AMS RESIST
GTSE Generalized Temperature Selection AMS AVG TEMP
ICMO IncUnometry Computation MOde OPEN HOLE
ITTS Integrated Transit Time Source "DTCO
MAI5 Slowneee Averaging Interval - FMD 42 IN
MAPP Magnetometer PROM Pretence ABSENT
MATH Rode Matrix Type LIMESTONE
MCI Minimum Cemented Interval 3 .048 M
MDEC Magnetic Field Declination 0 .72734 DEG
MRTE Magneto Reference Temperature 0 DEGC
MSA Minimum Sonic Amplitude 0 MV
RSMN Label SheariComp Minimum Ratio - P & S 1 .2
RSMX Label Shear/Comp Maximum Ratio - P & S 2 .12
AW Restetivtty of Connate Water 1 .0000 0HW
SAMI Sonic Acquisition Mode 1 (lower dipole) EVEN
SAM2 Sonic Acquisition Mode 2 (upper dipole) 000
SAM3 Sonic Acquisition Mode 3 (Stonetoy) EVEN
SAM4 Sonic Acquisition Mode 4 (p A e) ODD
SAMS Sonic Acquisition Mode 5 (FMD) 000
SAMX Sonic Acquisition Mode X (expert) OFF
SAS5 Sonic Arrey Statue - FMD 255
3FC1 Sonic Formation Character - Lower Dipole SELECTABLE
SFC2 Sonic formation Character - Upper Dipole SELECTABLE
SFC3 Sonic formation Character • Stoneley SELECTABLE
SFC4 Sonic formation Character - PAS SELECTABLE
SHU Label SLowness Lower Limit - P A S Shear 75 US/F
SHT Surface Hole Temperature 10 DEGC
SHUL Label Slowness Upper Limit -PAS  Shear 160 US/F
SLL1 STC Slowneee Lower Limit - Lower Dipole 75 US/F
SLL2 STC Slowneee Lower Limit - Upper Olpole 75 US/F
SLL3 STC Slowneee Lower Limit - Stonetoy 180 US/F
SLL4 STC Slowness Lower Limit -PAS 40 US/F
SPFS Sonic Porosity Formula RAYMER HUNT
SPSO Sonic Porosity Source "DTCO
STKT STI Stuck Threshold 1 .524 H
STU Label Slowness Lower Limit - Sloneiey 120 US/F
STUL Label Stowness Upper Umit - Stonetey 780 US/F
SUL1 STC Stowness Upper Limit - Lower Dipoto 775 US/F
SUL2 STC Slowness Upper Limit - Upper Dipoto 775 US/F
6UL3 STC Slowness Upper Limit - Stonetoy 780 US/F
SUL4 STC Slowness Upper Limit - P A 3 160 US/F
TD Total Depth 6025 H
TLCK TLC Kit OFF
TWS Temperature of Connate Water Sample 37 .8 OEGC
WFM1 Waveform Mode 1 Hl
WFM2 Waveform Mode 2 W1
WFM3 Waveform Mode 3 HI
WFM4 Waveform Mode 4 W1
WFMX Waveform Mode X W1

Fig. 7.21
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PIP SUMMARY
4 Integrated Transit Tima Minor Pip Every 1.0 MS
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RP  SUMMARY
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HP SUMMARY
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PIP SUMMARY
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PIP SUMMARY
4 Integrated Transit Time Minor Pip Every 1.0 MS

—I Integrated Transit Time Mator PIP Every 10.0 MS
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PIP SUMMARY

--llntegr.ted Trlnd Time Minor Pip Every 1.0 MS
4 Integr.ted Tr.n.1t Time M.}or PIP Every 10.0 MS
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PIP SUMMARY
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PlPSUMMARY
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PIP SUMMARY
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PtP SUMMARY
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PIP SUMMARY
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PtPSUMMARY
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PIP SUMMARY

-4 Integrated Tretiak Tim« Minot Pip Every 1 .0  MS
—1 Integrated Tran«It Time Mafor PIP Every 10 .0  MS

[J|Tlme Mark  Every 60.0 S

Head
Tenekm
(HTEN)
(LÖF)

2000.0
__  ____QJll
Stuck

Stretch
(STTT)

__I
50.01

Upper Dipole - VDL

Tooirrot
Drag

From D3T
to ST1A

__  SAM2 Waveform Depth (WFP2)
0 0 _______________(F)  100.0

Cable
Oreg

From STIA
to STH

SAM2JWayeforn Gain (WFG2) ____
(DB) ” 60.0

Tension
(TENS)
(LBF)

2000.0

Mln Ampli tude Max
Gamma Ray  (GR)  ____________

(GAPI)  150 .0 SAM2 Waveforms VDL (WF2)
(US) 10000.0

5 75
f.

Schlumberger

DSI-GR-AMS*GPIT
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FMI/GR (Formation MicroImager/Gamma Ray)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-0001-0076
HB-0077-0127

HB-0132
HB-0150

Date
KTB-Report 91-2
KTB-Report 92-1

03.01.1992
17 .03.1992

Interval
0.0 - 1720.0 m

1720.0 - 4512.0 m

3000.0 - 5505.0 m
5450.0 - 6023.0 m

Example:
Sections of logs: Resistivity Curves Control plot: 5700.0 

5975.0 m, Fig. 7.33

Images Field plot: 6002.4 - 6016.5 m,
Fig. 7.34

Caliper, Deviation and Orientation plot:
5959.0 - 6023.0 m, Fig. 7.35

Cyber Dip Plot: 5945.0 - 6012.0 m,
Fig. 7.36

Accelerometer-Magnetometer plot: 5962.0 
6023.0 m, Fig. 7.37

Purpose of log:
To obtain information about structure, texture, foliation and
tectonic features, like slickensides, shear planes, folds and
for the detection of fractures and fracture systems.

Operation:
This new logging tool requires as surface instrumentation the
MAXIS 500 logging unit. Making a temporary connection from
this mobile unit to the stationary logging unit on location,
the logs are recorded. In 14 3/4" borehole the measurement
covers 43 % of the circumference of the borehole.

AS real-time record the Resistivity Curve Control
7.33 ist registered. This plot gives information
tool performance quality. Via play-back the other
made on location, like Image Field plot Fig.
Caliper, Deviation and Orientation plot Fig. 7.35.

plot Fig.
about the
plots are
7.34 and

Depth scales: 1/200, 1/40 (in the field); logging speed:
6 m/min.

Technical information:
This new logging tool from Schlumberger makes a resistivity
scan of sections of the borehole circumference by applying
electrode arrays, mounted on four caliper arms, against the
wall. Every caliper arm carries a pad and flap with 24
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FMI/GR (Formation Microlmager/Gamma Ray)

Operator: Schlumberger Diepholz/KTB

Job No. Date interval
HB-0001-0076 KTB-Report 91-2 0.0 - 1720.0
HB-0077-0127 KTB-Report 92-1 1720.0 - 4512.0

HB-0132 03.01.1992 3000.0 - 5505.0
HB-0150 17.03.1992 5450.0 - 6023.0

Example:
Sections of logs: Resistivity Curves Control Plot: 5700.0 -

5975.0 m, Fig. 7.33

Images Field Plot: 6002.4 - 6016.5 m,
Fig. 7.34

Caliper, Deviation and Orientation Plot:
5959.0 - 6023.0 m, Fig. 7.35

Cyber Dip Plot: 5945.0 - 6012.0 m,
Fig. 7.36

Accelerometer-Magnetometer Plot: 5962.0 -
6023.0 m, Fig. 7.37

Purpose of log:
To obtain information about structure, texture, foliation and
tectonic features, like slickensides, shear planes, folds and
for the detection of fractures and fracture systems.

Operation:
This new logging tool requires as surface instrumentation the
MAXIS 500 logging unit. Making a temporary connection from
this mobile unit to the stationary logging unit on location,
the logs are recorded. In 14 3/4" borehole the measurement
covers 43 % of the circumference of the borehole.

As real-time record the Resistivity Curve Control Plot Fig.
7.33 ist registered. This plot gives information about the
tool performance quality. Via play-back the other plots are
made on location, like Image Field Plot Fig. 7.34 and
Caliper, Deviation and Orientation Plot Fig. 7.35.

Depth scales: 1/200, 1/40 (in the field); logging speed:
6 m/min.

Technical information:
This new logging tool from Schlumberger makes a resistivity
scan of sections of the borehole circumference by applying
electrode arrays, mounted on four caliper arms, against the
wall. Every caliper arm carries a pad and flap with 24

E
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E
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electrodes each. Magnetometer and inclinometer measurements
record not only the trajectory of the borehole but allow in
combination with the resistivity records the evaluation of
dip and strike direction of the formation.

The data rate from the 192 resistivity electrodes is enormous
and requires the computer system of the MAXIS 500. From these
"fast channels" a complete set of data are recorded at incre
ments of 0.1" (2,5 mm). The "slow channels" (accelerometer,
inclinometer, magnetometer data) are recorded at the standard
rate of 6".

Mnemonics
Mnemonic
BS
Cl
C2
DEVI
EI
EV
FBCR
GR
HAZI
PIAZ
TENS

and Units:
Description

Bit Size
Caliper 1 - 3
Caliper 2 - 4
Deviation
Emex Intensity
Emex Voltage
FMI Correlation Resistance
Gamma Ray
Hole Azimuth
Pad 1 Azimuth
Tension

unit
(MM)
(MM)
(MM)
(DEG)
(AMPS)
(V)
(KOHMS)
(GAPI)
(DEG)
(DEG)
(LBF)

Description of Plots:
Resistivity Curves Control Plot (Fig. 7.33): This real-time
plot serves as quality control during the logging operation.
The response of 16 resistivity electrodes, the four-arm
caliper, the deviation and orientation, pad 1 azimuth, EM EX
current and voltage, gamma ray, bit size, tension and a
correlation resistance are recorded. During the logging
operation it is possible to step-through the arrays of
resistivity electrodes to control the response.
Images Field plot (Fig. 7.34): Fast optical presentation of
resistivity images are given by this plot. This plot is made
from uncorrected raw data and is unsealed horizontally.
Detailed feature detection (fractures, foliation etc.) is
therefore limited, but a first approximation is possible
(quality control).
Caliper, Deviation and Orientation Plot (Fig. 7.35): This
plot gives the borehole trajectory and caliper data presented
in profile simulating the short and long axis of an ovalized
borehole. The gamma ray is plotted as depth correlation log.
Cyber Dip Plot (Fig. 7.36): Field evaluation of Dipmeter
results. Evaluation gives first information of dip and
strike of formations.
Accelerometer-Magnetometer plot (Fig. 7.37): Control of
Orientation and speed correction system. Release of stuck
tool (like at 5996.0 - 5993.0 m, 5986.0 - 5983,0 m) clearly
indicated by larger signals on X, Y and Z components.
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electrodes each. Magnetometer and inclinometer measurements
record not only the trajectory of the borehole but allow in
combination with the resistivity records the evaluation of
dip and strike direction of the formation.

The data rate from the 192 resistivity electrodes is enormous
and requires the computer system of the MAXIS 500. From these
"fast channels" a complete set of data are recorded at incre-
ments of 0.1" (2,5 mm). The "slow channels" (accelerometer,

at the standardinclinometer ,
rate of 6".

magnetometer data) are recorded

Mnemonics and
Mnemonic

Units:
Description Unit

BS Bit Size (MM)
Cl Caliper 1 - 3 (MM)
C2 Caliper 2 - 4 (MM)
DEVI Deviation (DEG)
El Emex Intensity (AMPS )
EV Emex Voltage (V)
FBCR FMI Correlation Resistance ( KOHMS )
GR Gamma Ray (GAPI )
HAZI Hole Azimuth (DEG)
P1AZ Pad 1 Azimuth (DEG)
TENS Tension (LBF)

Description of Plots:
Resistivity Curves Control Plot (Fig. 7.33): This real-time
plot serves as quality control during the logging operation.
The response of 16 resistivity electrodes, the four-arm
caliper, the deviation and orientation, pad 1 azimuth, EMEX
current and voltage, gamma ray, bit size, tension and a
correlation resistance are recorded. During the logging
operation it is possible to step-through the arrays of
resistivity electrodes to control the response.
Images Field Plot (Fig. 7.34): Fast optical presentation of
resistivity images are given by this plot. This plot is made
from uncorrected raw data and is unsealed horizontally.
Detailed feature detection (fractures, foliation etc.) is
therefore limited, but a first approximation is possible
(quality control).
Caliper, Deviation and Orientation Plot (Fig. 7.35): This
plot gives the borehole trajectory and caliper data presented
in profile simulating the short and long axis of an ovalized
borehole. The gamma ray is plotted as depth correlation log.
Cyber Dip Plot (Fig. 7.36): Field evaluation of Dipmeter
results. Evaluation gives first information of dip and
strike of formations.
Accelerometer-Magnetometer Plot (Fig. 7.37): Control of
Orientation and speed correction system. Release of stuck
tool (like at 5996.0 - 5993.0 m, 5986.0 - 5983,0 m) clearly
indicated by larger signals on X, ¥ and Z components.
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ptPSUMMARY

~ Integrated Hoi. Volume Minor Pip Every 10.0 F3
f- Inteorated Hole Volume Major Pip Every 100.0 F3

., Integrated cement Volume Minor Pip Eve,., 10.0 F3tJI, -i lmegmed Cement YolUme Major Pip E....ry 100.0 f3
TIm. Mark Every fO.O S

FMI Correlation R......nce
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PIP SUMMARY
F Integrated Hole Volume Minor Pip Every 10.0 F3
I— Integrated Hole Volume Major Pip Every 100.0 F3

H Integrated Cement Volume Minor Pip Every 10.0 F3
—I Integrated Cement Volume Major Pip Every 100.0 F3

J Time Mark Every 00.0 3 _________ _____ __________________
FMI Correlation Resistance

(LOG) (FBCR)
2.6 (KOHMS) 200.0

-40.0
Relative Bearing (RB)

(DEG) 360.0

Pad One Azimuth (P1 AZ)
-40.0 (DEG) 360.0

-407o"
Hole AzIm uthJHAZI) __________________

(DEG) 360.0

Gamma Ray (GR>
0.0 (GAPI) 150.0

Deviation (DEVI)
0.0 (DEG) 10.0

Caliper 2 (C2) EMEX Intensity (El)
6.0 (IN) 16.0 Ö.Ö (AMPS) iÖ.Ö

Resistivity Control Curves

FMI resistivity buttons #1  to 16

Tension
(TENS)
(LBF)

Caliper 1 (C1) EMEX Vortage (EV) ____ _______________FMI RBS ValueJRBSV) _________________
6.0 (IN) 16.0 0.0 (V) 50.0[Ö.0 (— ) 20.0

Schlumberger ög
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Pad One Azimuth (Pi  AZ)
40.6 ...........(DEG) " ’ 360.0

_____Gamma Ray (GR)
0.0 (GAPI) 150.0

FBST/PADA (FBAA)
(—)

Tanaton
(TENS) Deviation (DE VI)
(LBF) 0.0 (DEG)

2000,0
j ........ no t

image Orientation (Pt
(0FG1 350.0io .o n.o

Field Image Plot
Schlumberger

FMI-GR

6010
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fltP5UMMARY.. IntegRted Hole Yotu",. MInot' Pip Every 1.0 M3
f- lnt~,.tedHoi. yo..... "ator Pip Every 10.0 "3

-l Integra'''' CHtent Yo....... Minot Pip EvMY 1.0 M3

LJIIIn",. "ark Every 60.0 S
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PIP SUMMARY
h Integrated Hol* Volum« Minor Pip Every 1.0 M3
I— Integrated Hole Volume Mafor Pip Every 10.0 M3

4 Integrated Cement Volume Minor Pip Every 1.0 M3
—I Integrated Cement Volume Major Pip Every 10.0 M3
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PIP SUMMARY'

[]111m. Mark EVllry 80.09
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HP SUMMARY

EnßTlmö Mark Every 60.0 S ____________________________________________________________________________________________
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ARI/MSFL/GR/GPIT (Azimuthal Resistivity Imager/Microspherical
Focused Log/Gamma Ray/General Purpose Inclinometer Tool)

Operator: Schlumberger Paris - Diepholz/KTB

Job No.
HB 0151

Date
17.03.1992

Interval
3000.0 6022.0 m

Examples:
Sections of logs: DLL-MSFL plot 5958.0-6022.0 m, Fig. 7.38

Azimuthal Resistivity plot 5977.0-6005.0 m
Fig. 7.39

Field Image plot 5963.0-6000.0 m, Fig. 7.40

Purpose of log:
with this newly developed tool the standard resistivity
measurement according to the Dual Laterolog principle is
made. In addition, 12 focused and oriented Laterolog curves
are recorded. These additional Laterolog curves will measure
the resistivity of 30· sectors of the borehole circumference.
From the data information about the structure, texture and
anisotropy will be obtained. Due to the deeper investigation
of the Laterolog the detection of open fractures, mineralised
fault planes and slickensides will be possible.

Operation:
The standard Dual Laterolog (DLL) Microspherical Focused Log
(MSFL) is combined with the new tool section carrying the
array of the 12 sectoral focused resistivity sensing devices.
For obtaining oriented resistivity measurements the General
Purpose Inclinometer Tool (GPIT) is run in combination. For
depth correlation the Gamma Ray recording is used.

The tool requires the MAXIS 500 surface unit. After recording
the raw data in real time the different plots are made in
playback mode. Data equalisation and normalisation is
necessary for image presentations. These computations are
done in the field with the MAXIS 500 unit.
Depth scale: 1/1000, 1/200; logging speed: 10 m/min.

Technical information:
A detailed description of the tool is given in chapter 8:
"New Tools" of this report.

Description of logs:
DLL/MSFL plot (Fig. 7.38). This plot was created in play
back mode. It corresponds to an improved standard DLL/MSFL
presentation giving four Laterolog resistivities: Laterolog
Shallow (LLS), Laterolog Deep (LLD), Laterolog Groningen
(LLG). High Resolution Latero1og (LLHR) and the Micro
spherical Focused Log (MSFL), in track I the Gamma Ray (GR)
and the Accelerometer reading (AZ).
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ARI/MSFL/GR/GPIT (Azimuthal Resistivity Imager/Microspherical
Focused Log/Gamma Ray/General Purpose Inclinometer Tool)

Operator: Schlumberger Paris - Diepholz/KTB

Job No. Date interval
HB-0151 17.03.1992 3000.0 - 6022.0 m

Examples:
Sections of logs: DLL-MSFL Plot 5958.0-6022.0 m, Fig. 7.38

Azimuthal Resistivity Plot 5977.0-6005.0 m
Fig. 7.39

Field Image Plot 5963.0-6000.0 m, Fig. 7.40

Purpose of log:
With this newly developed tool the standard resistivity
measurement according to the Dual Laterolog principle is
made. In addition, 12 focused and oriented Laterolog curves
are recorded. These additional Laterolog curves will measure
the resistivity of 30° sectors of the borehole circumference.
From the data information about the structure, texture and
anisotropy will be obtained. Due to the deeper investigation
of the Laterolog the detection of open fractures, mineralised
fault planes and slickensides will be possible.

Operation:
The standard Dual Laterolog (DLL) Microspherical Focused Log
(MSFL) is combined with the new tool section carrying the
array of the 12 sectoral focused resistivity sensing devices.
For obtaining oriented resistivity measurements the General
Purpose Inclinometer Tool (GPIT) is run in combination. For
depth correlation the Gamma Ray recording is used.

The tool requires the MAXIS 500 surface unit. After recording
the raw data in real time the different plots are made in
playback mode. Data equalisation and normalisation is
necessary for image presentations. These computations are
done in the field with the MAXIS 500 unit.
Depth scale: 1/1000, 1/200; logging speed: 10 m/min.

Technical information:
A detailed description of the tool is given in chapter 8:
"New Tools" of this report.

Description of logs:
DLL/MSFL Plot (Fig. 7.38). This plot was created in play-
back mode. It corresponds to an improved standard DLL/MSFL
presentation giving four Laterolog resistivities: Laterolog
Shallow (LLS), Laterolog Deep (LLD), Laterolog Groningen
(LLG). High Resolution Laterolog (LLHR) and the Micro-
spherical Focused Log (MSFL), in track I the Gamma Ray (GR)
and the Accelerometer reading (AZ).
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Azimuthal Resistivity plot (Fig. 7.39). This record was
registered in real time mode. The data recorded represents
the resistivities recorded by the electrode array for the 12
sectors (RROI-RR12) and the High Resolution Laterolog (LLHR).
In track I the Gamma Ray (GR) and the 12 caliper conduc
tivities (CCOI - CCI2) and pad I azimuth (PIAZ) are recorded.

Field Image plot (Fig. 7.40). This record is made after
data normalisation and equalisation in playback mode. Three
Latero1og curves Laterolog Shallow (LLS), Laterolog Deep
(LLD) and High Resolution Laterolog (LLHR) are presented with
a resistivity scale shifted by one decade. In addition the
processed data of the resistivity array is presented in form
of the 12 resistivity curves.

The image transforms are given on the left side of the plot.
First column "raw data" (ARI Raw Sta), middle column "nor
malized data" (ALAT Raw. Norm) and right column "equalized
and normalized data" (ALAT Eq Norm).

Betweeen
Caliper
(DEVI) ,
given.

the image columns the Gamma
(CALS), the Back-up Caliper
Hole (Hole AZ) and Pad 1

Ray (GR), the Standard
(CALB), the Deviation

Azimuth (Pad I AZ) are

Mnemonics
Mnemonics
ALAT
ARI
AZ
CC01-CC12
CALB
CALS
CDR
DEVI
GR
LLD
LLG
LLHR
LLS
MSFL
RR01-RRI2
P1AZ
TENS

and Units:
Description Unit

(M/S2)
(MMHO)
(INCH)
(INCH)
(DEG)
(DEG)
(GAPI)
(OHMM)
(OHMM)
(OHMM)
(OHMM)
(OHMM)
(OHMM)
(DEG)
(LBF)
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Azimuthal Resistivity Plot (Fig. 7.39). This record was
registered in real time mode. The data recorded represents
the resistivities recorded by the electrode array for the 12
sectors (RR01-RR12) and the High Resolution Laterolog (LLHR).
In track I the Gamma Ray (GR) and the 12 caliper conduc-
tivities (CC01 - CC12) and pad 1 azimuth (P1AZ) are recorded.

Field Image Plot (Fig. 7.40). This record is made after
data normalisation and equalisation in playback mode. Three
Laterolog curves Laterolog Shallow (LLS), Laterolog Deep
(LLD) and High Resolution Laterolog (LLHR) are presented with
a resistivity scale shifted by one decade. In addition the
processed data of the resistivity array is presented in form
of the 12 resistivity curves.

The image transforms are given on the left side of the plot.
First column "raw data" (ARI Raw Sta), middle column "nor-
malized data" (ALAT Raw. Norm) and right column "equalized
and normalized data" (ALAT Eq Norm).

Betweeen the image columns the Gamma Ray (GR), the Standard
Caliper (CALS), the Back-up Caliper (CALB), the Deviation
(DEVI), Hole (Hole AZ) and Pad 1 Azimuth (Pad 1 AZ) are
given.

Mnemonics and Units:
Mnemonics Description Unit
ALAT Azimuthal Laterolog
ARI Azimuthal Resistivity Image
AZ Accelerometer (M/S2)
CCO1-CC12 Caliper Conductivity 1-12 ( MMHO )
CALB Caliper Back-up ( INCH)
CALS Caliper Standard ( INCH)
CDR Continuous Directional Recording (DEG)
DEVI Deviation (DEG)
GR Gamma Ray (GAPI )
LLD Laterolog Deep ( OHMM )
LLG Laterolog Groningen {OHMM )
LLHR Laterolog High Resolution ( OHMM )
LLS Laterolog Shallow ( OHMM )
MSFL Micropherical Focused Log ( OHMM )
RR01-RR12 Azimuthal Resistivities 1-12 (OHMM)
P1AZ Pad 1 Azimuth (DEG)
TENS Tension (LBF)
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GR/IP (Gamma Ray/Induced Polarisation)

operator: Hungarian Geophysical Institute Roland Eotvos,
Budapest (ELGI)/KTB.

Job No.
HB-0156

Date
19.03.1992

Interval
3000.0 - 6024.0 m

Example:
Section of log: 5500.0 - 5885.00 m, Fig. 7.41

Purpose of log:
This type of log is used for special mineral detection like
graphite and sulfides, which are normally associated with
fault zones or slickensides. In addition, due to the
sensitivity to saline fluids the response of the measurement
could provide information about porosity and permeability.

Operation:
The tool was run in combination with the KTB-Gamma Ray sonde
on the KTB cable.
Depth scale: 1/200, 1/1000; logging speed: 5 m/min.

Technical information:
The principle
explained in
Interpretation
90-6a.
Data rate: 6".

of the
detail
reports

Induced Polarisation measurement is
in KTB-Report 87-3, pages 96-99.
are given in KTB-Reports 88-4 and

Jllnemonics
Mnemonics
GR
KAPA

TAU
TENS

and units:
Description
Gamma Ray
Calculated chargeability
at "zero time ll

General time constant
Tension

unit
(GAPI)
( %)

(MS)
(LBF)
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GR/IP (Gamma Ray/Induced Polarisation)

Operator: Hungarian Geophysical Institute Roland Eötvös,
Budapest (ELGD/KTB.

Job No. Date Interval
HB-0156 19.03.1992 3000.0 - 6024.0 m

Example:
Section of log: 5500.0 - 5885.00 m, Fig. 7.41

Purpose of log:
This type of log is used for special mineral detection like
graphite and sulfides, which are normally associated with
fault zones or slickensides. In addition, due to the
sensitivity to saline fluids the response of the measurement
could provide information about porosity and permeability.

Operation:
The tool was run in combination with the KTB-Gamma Ray sonde
on the KTB cable.
Depth scale: 1/200, 1/1000; logging speed: 5 m/min.

Technical information:
The principle of the Induced Polarisation measurement is
explained in detail in KTB-Report 87-3, pages 96-99.
Interpretation reports are given in KTB-Reports 88-4 and
90-6a.
Data rate: 6".

Mnemonics and Units:
Mnemonics Description Unit
GR Gamma Ray (GAPI
KAPA Calculated chargeability (%)

at "zero time"
TAU General time constant (MS)
TENS Tension (LBF)
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SP/REDOX/SAL/TEMP (Self potential/REDOX Potential/Mud Salini
ty/Temperature)

Operator: University Frankfurt/KTB

Job No.
HB-OIOO

HB-OIS7

Date
KTB Report 92 1

20.03.1993

Interval
208.0 3003.0 m

3000.0 - 6024.0 m

Example:
Section of log: 5200.0 - 5570.0 m, Fig. 7.42

Purpose of log:
With the record of the Self Potential, Redox Potential, Mud
Salinity and Temperature indications are obtained for the
detection of permeable zones, inflow of fluids to the
borehole, mineralisation (graphite, pyrite) and an estimation
of the formation water salinity can be made.

Operation:
The tool was developed by the University of Frankfurt and run
on the KTB logging unit. As the tool is fully compatible with
the logging unit, the data registration is made via the CSU.
Depth scale: 1/200, 1/1000; logging speed: 25 m/min.

Technical information:
The Electrical
difference (in
borehole and a
surface.

Potential (EP) is
mV) between a moving
stationary electrode

recorded as the voltage
Ag-AgCl electrode in the
of the same material at

The
ence
lead

spontaneous Potential (SP) measures the voltage differ
(in mV) between a steel electrode in the borehole and a

electrode on surface.

The voltage difference (PSP), measured in mV between a
platinum electrode in the borehole and an Ag-AgCl electrode
on the surface, is used for the computation of the REDOX
potential. It represents the difference between PSP and EP.
The salinity of the mud is computed from mud resistivity
measurements using the standard conversion chart for NaCl
equivalence.

Mnemonics
Mnemonics
EP
LCOI
REDOX
SP
STMP
TENS

and Units:
Description
Electrial Potential
Mud Salinity
Redox Potential
Self Potential
Temperature
Tension

Unit
(MU)
(PPM)
(MV)
( MV)
(DEGC)
(LBF)
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SP/REDOX/SAL/TEMP (Self Potential/REDOX Potential/Mud Salini-
ty/Temperature )

Operator: University Frankfurt/KTB

Job No. Date Interval
HB— 0100 KTB-Report 92-1 208.0 - 3003.0 m

HB-0157 20.03.1993 3000.0 - 6024.0 m

Example:
Section of log: 5200.0 - 5570.0 m, Fig. 7.42

Purpose of log:
With the record of the Self Potential, Redox Potential, Mud
Salinity and Temperature indications are obtained for the
detection of permeable zones, inflow of fluids to the
borehole, mineralisation (graphite, pyrite) and an estimation
of the formation water salinity can be made.

Operation:
The tool was developed by the University of Frankfurt and run
on the KTB logging unit. As the tool is fully compatible with
the logging unit, the data registration is made via the CSU.
Depth scale: 1/200, 1/1000; logging speed: 25 m/min.

Technical information:
The Electrical Potential (EP) is recorded as the voltage
difference (in mV) between a moving Ag-AgCl electrode in the
borehole and a stationary electrode of the same material at
surface.

The Spontaneous Potential (SP) measures the voltage differ-
ence (in mV) between a steel electrode in the borehole and a
lead electrode on surface.

The voltage difference (PSP), measured in mV between a
platinum electrode in the borehole and an Ag-AgCl electrode
on the surface, is used for the computation of the REDOX
potential. It represents the difference between PSP and EP.
The salinity of the mud is computed from mud resistivity
measurements using the standard conversion chart for NaCl
equivalence.

Mnemonics and Units:
Mnemonics Description Unit
EP Electrial Potential (MU)
LCO1 Mud Salinity ( PPM)
REDOX Redox Potential (MV)
SP Self Potential (MV)
STMP Temperature (DEGC)
TENS Tension (LBF)
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GR/ANS (Gamma Ray/Auxiliary Measurement Sonde)

operator: KTB

Job No.
HB-0159

Date
22.03.1992

Interval
394.0 - 484.0 m

Example:
Section of logs: 455.0 - 482.0 m, Fig. 7.43

Purpose of log:
Record of the rise of the mud level during a production test.

Operation:
Decreasing the hydraulic pressure on the formation by
lowering the mud level in the borehole will provoke
production of formation fluids. The inflow volume is measured
by the observation of the rise of the mud level in the
borehole. An estimation of "productivity" can be made by
measuring the volume versus time.
Depth scale: 1/200; logging speed: 10 m/min.

Technical information:
The measurements are made using the Auxiliary Measurement
Sonde (AMS) recording temperature and mud resistivity. For
depth control the Gamma Ray is recorded in combination.
Data rate: 6".

Mnemonics
Mnemonics
AMTE
GR
HTEN
MRES
TENS

and units:
Description
Temperature
Gamma Ray
Head Tension
Mud Resistivity
Tension

Unit
(DEGC)
(GAPI)
(LBF)
(OHMM)
(LBF)
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GR/AMS (Gamma Ray/Auxiliary Measurement Sonde)

Operator: KTB

Job No. Date Interval
HB-0159 22.03.1992 394.0 - 484.0 m

Example:
Section of logs: 455.0 - 482.0 m, Fig. 7.43

Purpose of log:
Record of the rise of the mud level during a production test.

Operation:
Decreasing the hydraulic pressure on the formation by
lowering the mud level in the borehole will provoke
production of formation fluids. The inflow volume is measured
by the observation of the rise of the mud level in the
borehole. An estimation of "productivity" can be made by
measuring the volume versus time.
Depth scale: 1/200; logging speed: 10 m/min.

Technical information:
The measurements are made using the Auxiliary Measurement
Sonde (AMS) recording temperature and mud resistivity. For
depth control the Gamma Ray is recorded in combination.
Data rate: 6".

Mnemonics and Units:
Mnemonics Description Unit
AMTE Temperature ( DEGC )
GR Gamma Ray (GAPI)
HTEN Head Tension ( LBF)
MRES Mud Resistivity ( OHMM )
TENS Tension ( LBF)
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KTB
GR-AMS (Mud Level Observation)
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SPjREDOX/SAL/TEMP (Self Potential/Redox Potential/Mud Salini
ty and Temperature)

operator: University of Frankfurt/KTB

Job No.
HB-0162

Date
23.03.1992

Interval
2969.0 - 6000.0 m

Example:
Section of log 5265.0 - 5625.0 m, Fig. 7.44

Purpose of log:
This log had been recorded after a produktion test. By
lowering the hydrostatic head inflow of formation fluid was
provoked. With this log producing zones could be located.

Operation:
Log was recorded after the test going
comparison to log run on 19.03.1992
producing intervals can be separated.

in the borehole. In
(Fig. 7.42), several

Technical information:
See explanation provided
(Fig. 7.42).

with log dated 19.03.1992

Mnemonics
Mnemonics
EP
LC01
REDOX
SP
STMP
TENS

and Units:
Description
Electrical Potential
Mud Salinity
Redox Potential
Self Potential
Temperature
Tension

Unit
(MV)
(PPM)
(MV)
(MV)
(DEGC)
(LBF)

- 160 -

SP/REDOX/SAL/TEMP (Self Potential/Redox Potential/Mud Salini-
ty and Temperature)

Operator: University of Frankfurt/KTB

Job No. Date Interval
HB-0162 23.03.1992 2969.0 - 6000.0 m

Example:
Section of log 5265.0 - 5625.0 m, Fig. 7.44

Purpose of log:
This log had been recorded after a Produktion test. By
lowering the hydrostatic head inflow of formation fluid was
provoked. With this log producing zones could be located.

Operation:
Log was recorded after the test going in the borehole, in
comparison to log run on 19.03.1992 (Fig. 7.42), several
producing intervals can be separated.

Technical information:
See explanation provided with log dated 19.03.1992
(Fig. 7.42).

Mnemonics and Units:
Mnemonics Description Unit
EP Electrical Potential (MV)
LCO1 Mud Salinity (PPM)
REDOX Redox Potential (MV)
SP Self Potential (MV)
STMP Temperature (DEGC)
TENS Tension ( LBF)
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FS/GRjKRES/TEMP (Fluid Sampler/Gamma Ray/Mud Resistivity/
Temperature

Operator: Leutert/KTB

Job No.
HB-0094 0129

HB-0163-0165

Date
KTB-Report 92 1

23./24.03.1992

Interval
701.3 - 4115.0 m

3162.5 - 5275.0 m

Example:
Section of log 5100.0 - 5450.0 m, Fig. 7.45

Purpose of log:
The log was run in combination with the fluid sampler to
verify the best position for collecting the sample.

Operation:
During the production test formation water has entered the
borehole. From mud resistivity and temperature logs the
intervals of inflow can be detected. These zones are selected
and fluid samples are collected at these depths. The log
example clearly indicates a producing interval from 5270.0 
5295.0 m. Two samples were taken from depth 5272.0
5275.0 m.
Depth scale: 1/1000; logging speed: 20 m/min.

Technical information:
The fluid sampler consists of a closed-in chamber which is
run in the borehole either under internal vacuum or ath
mospheric pressure. At sampling depth valves are electrically
operated to allow borehole fluid enter and being sealed in
the chamber for retrieval. The sample, collected at in-situ
conditions, is brought to surface for analysis.
Data rate: 6"

Mnemonics
Mnemonics
ATEM
GR
HTEN
LC01
MRES

and units:
Description
Temperature
Gamma Ray
Head Tension
Mud Salini ty
Mud Resistivity

Unit
(DEGC)
(GAPI)
(LBF)
(PPM)
(OHMM)
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FS/GR/MRES/TEMP (Fluid Sample r/Gamma Ray/Mud Resistivity/
Temperature

Operator: Leutert/KTB

Job No._________________Date _______________________Interval
HB-0094-0129 KTB-Report 92-1 701.3 - 4115.0 m

HB-0163-0165 23./24.03.1992 3162.5 - 5275.0 m

Example:
Section of log 5100.0 - 5450.0 m, Fig. 7.45

Purpose of log:
The log was run in combination with the fluid sampler to
verify the best position for collecting the sample.

Operation:
During the production test formation water has entered the
borehole. From mud resistivity and temperature logs the
intervals of inflow can be detected. These zones are selected
and fluid samples are collected at these depths. The log
example clearly indicates a producing interval from 5270.0 -
5295.0 m. Two samples were taken from depth 5272.0
5275.0 m.
Depth scale: 1/1000; logging speed: 20 m/min.

Technical information:
The fluid sampler consists of a closed-in chamber which is
run in the borehole either under internal vacuum or ath-
mospheric pressure. At sampling depth valves are electrically
operated to allow borehole fluid enter and being sealed in
the chamber for retrieval. The sample, collected at in-situ
conditions, is brought to surface for analysis.
Data rate: 6"

Mnemonics and Units:
Mnemonics Description Unit
ATEM Temperature ( DEGC )
GR Gamma Ray (GAPI )
HTEN Head Tension (LBF)
LCO1 Mud Salinity (PPM)
MRES Mud Resistivity ( OHMM )
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VSP (Vertical Seismic Profile)

operator: GECO-Prakla, Schlumberger Biberach/KTB

Job No.
HB 0166

Date
25.03.1992

Interval
3000.0 6000.0 m

Example:
Example of Stacked Field Records at 5887.5 m, 5900.0 m,
5912.5 m, Fig. 7.46

Purpose of log:
Vertical Seismic Profiles (VSP) are made to obtain detailed
information about the structure being drilled. In addition,
the link between surface seismic exploration and reality,
verified by the borehole, can be established. This will
improve the knowledge of the regional geology.

Operation:
A 3-component geophone is stationed at pregiven depth
positions in the borehole to record the acoustic signals
created by vibrators on surface. At each geophone position 5

10 vibrator sweeps are generated and the recorded signals
are stacked and registered for further processing. For this
operation 3 vibrators were used simultaneously. They were
stationed about 200 m west of the drilling location.
Depth scale: stationary readings; logging speed: stationary
readings.

unit
(MS)

Technical information:
The operation was started with the Combinable Seismic Imager
(CSI) as downhole tool. The tool failed after only a few
records. The tool was replaced by the Seismic Acquisition
Tool (SAT). Unfortunately, this replacement caused the loss
of the information of the tool orientation in space, as the
SAT can not be combined with the General Purpose Inclinometer
Tool (GPIT).
The surface reference 3-D geophones were located in a shallow
borehole at 70 and 40 m depth, west of the main borehole and
near the vibrator positions.
The reference borehole is called VSP 2, with coordinates:

H : 55 19 809.4
R : 45 08 590.4

The first vibrator station has the coordinates:
H : 55 19 852.1
R : 45 08 550.6

From this station the vibrators were moved in steps of 1.0
1.1 m seven times in the direction of 164°.
Mnemonics and Units:
Mnemonics Description
TTIM Transit time
DX1 Z-Axis
DY1 Y-Axis
Dz1 Z-Axis
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VSP (Vertical Seismic Profile)

Operator: GECO-Prakla, Schlumberger Biberach/KTB

Job No. Date Interval
HB-0166 25.03.1992 3000.0 - 6000.0 m

Example:
Example of Stacked Field Records at 5887.5 m, 5900.0 m,
5912.5 m, Fig. 7.46

Purpose of log:
Vertical Seismic Profiles (VSP) are made to obtain detailed
information about the structure being drilled. In addition,
the link between surface seismic exploration and reality,
verified by the borehole, can be established. This will
improve the knowledge of the regional geology.

Operation:
A 3-component geophone is stationed at pregiven depth
positions in the borehole to record the acoustic signals
created by vibrators on surface. At each geophone position 5
- 10 vibrator sweeps are generated and the recorded signals
are stacked and registered for further processing. For this
operation 3 vibrators were used simultaneously. They were
stationed about 200 m west of the drilling location.
Depth scale: stationary readings; logging speed: stationary
readings.

Technical information:
The operation was started with the Combinable Seismic Imager
(CSI) as downhole tool. The tool failed after only a few
records. The tool was replaced by the Seismic Acquisition
Tool (SAT). Unfortunately, this replacement caused the loss
of the information of the tool orientation in space, as the
SAT can not be combined with the General Purpose Inclinometer
Tool (GPIT).
The surface reference 3-D geophones were located in a shallow
borehole at 70 and 40 m depth, west of the main borehole and
near the vibrator positions.
The reference borehole is called VSP 2, with coordinates:

H : 55 19 809.4
R : 45 08 590.4

The first vibrator station has the coordinates:
H : 55 19 852.1
R : 45 08 550.6

From this station the vibrators were moved in steps of 1.0 -
1.1 m seven times in the direction of 164°.
Mnemonics and Units:
Mnemonics ________Description __________________________Unit
TTIM Transit time (MS)
DX1 Z-Axis
DY1 Y-Axis
DZ1 Z-Axis
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MSCT/GR (Mechanical Sidewall Coring Tool/Gamma Ray)

Operator: schlumberger DiepholzjKTB

Job No.
HB-OI03-0124

HB-Oln

Date
KTB-Report 92-1

02.04.1992

Interval
510.0 - 4521.0 m

4294.9 m

Example:
Record of coring operation at 4294.9 m depth, Fig. 7.47

Purpose of log:
Due to limited cores drilled, the possibility of drilling
sidewall cores with the wireline tool provides the requested
rock samples for the geologists.

Operation:
The MSCT was run to the depth of 4294.9 m and anchored to the
formation. The drilling of the first sidewall core progressed
very slow. After completion of the coring operation and
releasing the tool, hydraulic problems developed and the tool
could not be reset. Coring operation was interrupted after
this first core.
Depth scale: stationary reading - record versus time.
Logging speed: time record (11 minutes for coring).

Technical information:
Technical details and a tool description is given in
KTB-Report 90-1, pages 210-215.

Mnemonics
Mnemonics
CMDV
CMLP
HMCU
HMDV
HPPR
LMVL
RPPR
SST
UMVL

and units:
Description
Coring Motor Downhole voltage
Coring Motor Linear position
Hydraulic Motor Current
Hydraulic Motor Downhole Voltage
Hydraulic Pump Pressure
Lower Motor voltage Limit
Rotating Plate Pressure
solenoid Status
Upper Motor Voltage Limit

unit
(V)
( IN)
(AMPS)
(V)
(PSTG)
( V)
(PSIG)

(V)
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MSCT/GR (Mechanical Sidewall Coring Tool/Gamma Ray)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0103-0124 KTB-Report 92-1 510.0 - 4521.0 m

HB-0172 02.04.1992 4294.9 m

Example:
Record of coring operation at 4294.9 m depth, Fig. 7.47

Purpose of log:
Due to limited cores drilled, the possibility of drilling
sidewall cores with the wireline tool provides the requested
rock samples for the geologists.

Operation:
The MSCT was run to the depth of 4294.9 m and anchored to the
formation. The drilling of the first sidewall core progressed
very slow. After completion of the coring operation and
releasing the tool, hydraulic problems developed and the tool
could not be reset. Coring operation was interrupted after
this first core.
Depth scale: stationary reading - record versus time.
Logging speed: time record (11 minutes for coring).

Technical information:
Technical details and a tool description is given in
KTB-Report 90-1, pages 210-215.

Mnemonics and Units:
Mnemonics Description Unit
CMDV Coring Motor Downhole Voltage (V)
CMLP Coring Motor Linear Position (IN)
HMCU Hydraulic Motor Current (AMPS)
HMDV Hydraulic Motor Downhole Voltage (V)
HPPR Hydraulic Pump Pressure (PSTG)
LMVL Lower Motor Voltage Limit (V)
RPPR Rotating Plate Pressure ( PSIG)
SST Solenoid Status
UMVL Upper Motor Voltage Limit (V)
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TEMP/GR/CCL (Temperature/Gamma Ray/Casing Collar Locator)

operator: Schlumberger Diepholz/KTB

Job No.
HB-0173

Date
14.04.1992

Interval
21. 0 5979.8 m

Example:
Section of log: 4175.0 - 4550.0 m, Fig. 7.48

Purpose of log:
The temperature log was run after the cementation of the
13 3/8"/13 5/8" casing string to find the top of the cement.

Operation:
The log was recorded downwards. This procedure guarantees
that the undisturbed temperature in the borehole is measured.
During the hardening of cement, heat is generated. The
temperature gradient will change over intervals with
uncemented and cemented casings. In zones with caliper
enlargements greater cement volumes will create temperature
anomalies like shown on this log section.
Depth scale: 1/1000; logging speed: 5 m/min.

Technical information:
The tool combination included, in addition to the temperature
sensor, the Gamma Ray for depth correlation and the Casing
Collar Locator for recording the casing joints.
Data rate: 6"

Mnemonics
Mnemonics
CCL
GR
TENS
TMP3

and units:
Description

Locator
unit

(GAPI)
(LBF)
(DEGC)
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TEMP/GR/CCL ( Tempe rature/Gamma Ray/Casing Collar Locator)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0173 14.04.1992 21.0 - 5979.8 m

Example:
Section of log: 4175.0 - 4550.0 m, Fig. 7.48

Purpose of log:
The temperature log was run after the cementation of the
13 3/8"/13 5/8" casing string to find the top of the cement.

Operation:
The log was recorded downwards. This procedure guarantees
that the undisturbed temperature in the borehole is measured.
During the hardening of cement, heat is generated. The
temperature gradient will change over intervals with
uncemented and cemented casings. In zones with caliper
enlargements greater cement volumes will create temperature
anomalies like shown on this log section.
Depth scale: 1/1000; logging speed: 5 m/min.

Technical information:
The tool combination included, in addition to the temperature
sensor, the Gamma Ray for depth correlation and the Casing
Collar Locator for recording the casing joints.
Data rate: 6"

Mnemonics and Units:
Mnemonics Description Uni t
CCL Casing Collar Locator
GR Gamma Ray (GAPI )
TENS Tension ( LBF)
TMP3 Temperature (DEGC)
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GR/CCL (Gamma Ray/Casing Collar Locator)

Operator: Schlumberger Diepholz/KTB

Job No.
HB-0174

Date
23.04.1992

Interval
0.0 - 6015.0 m

Example:
Section of log: 5605.0 - 5990.0 m, Fig. 7.49

Purpose of log:
This log was recorded to establish the depth correlation
between "driller's depth" and "logger's depth".

Operation:
The log was recorded with a slimhole Gamma Ray/Casing Collar
Locator Tool inside the drill pipes. This way, the depth
correlation between the open hole reference: Gamma Ray and
the drill pipes: Casing Collar Locator can be recorded. The
difference in depth between driller and logger at 6000 m is
6.30 m, logger being deeper.
Depth scale: 1/1000; logging speed: 5 m/min.

Technical information:
For this through-drill pipe-operation the GR/CCL-tool with
1 11/16" outer diameter had to be deployed due to the small
inner diameter in the drill collars.

Data rate: 6"

Mnemonics
Mnemonics
CCL
GR
RCCL
TENS

and units:
Description
Casing Collar Locator
Gamma Ray
Depth corrected CCL
Tension

unit

(GAPI)

(LBF)
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GR/CCL (Gamma Ray/Casing Collar Locator)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0174 23.04.1992 0.0 - 6015.0 m

Example:
Section of log: 5605.0 - 5990.0 m, Fig. 7.49

Purpose of log:
This log was recorded to establish the depth correlation
between "driller's depth" and "logger's depth".

Operation:
The log was recorded with a slimhole Gamma Ray/Casing Collar
Locator Tool inside the drill pipes. This way, the depth
correlation between the open hole reference: Gamma Ray and
the drill pipes: Casing Collar Locator can be recorded. The
difference in depth between driller and logger at 6000 m is
6.30 m, logger being deeper.
Depth scale: 1/1000; logging speed: 5 m/min.

Technical information:
For this through-drill pipe-operation the GR/CCL-tool with
1 11/16" outer diameter had to be deployed due to the small
inner diameter in the drill collars.

Data rate: 6"

Mnemonics and Units:
Mnemonics Description unit
CCL Casing Collar Locator
GR Gamma Ray (GAPI )
RCCL Depth corrected CCL
TENS Tension (LBF)
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GR/MFC (Gamma Ray/Multi-Finger Caliper)

operator: Schlumberger Diepholz/KTB

Job No.
HB-0175

Date
24.04.1992

Interval
0.0 - 6018.0 m

Example:
Section of log: 5830.0 - 5895.0 m, Fig. 7.50

Purpose of
With this
13 3/8"/13
time lapse

log:
log corrosion and/or mechanical wear of

5/8" casing string will be determined using
technique with repeat surveys.

the
the

Operation:
The log was recorded as the "reference survey" in new
casings. To detect corrosion or mechanical damage repeat
surveys will be recorded and correlation to the "reference"
will highlight these problems.

During the operation, the caliper tool had to be closed
several times due to debris (cement) collected while logging.
Depth scale: 1/1000, 1/200; logging speed: 9 m/min.

Technical informaton:
An array of 72 independent movable fingers, mounted around
the circumference of the tool, ride at the inner surface of
the casing and record any anomalies. For three sectors of
120 0 each the minimum and maximum caliper signals will be
recorded. In addition, the minimum and maximum readings of
the total circumference are recorded separately.

An interpretation of the logging results is presented in
chapter 9 of this KTB Report.
Date rate: 6"

Mmemonics
Mmemonics
DRIF
GR
MNRD
MXRD
OCR
RAD1-6

and units:
Description unit

(MM)
(GAPI)
(MM)
(MM)
(MM)
(MM)
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GR/MFC (Gamma Ray/Multi-Finger Caliper)

Operator: Schlumberger Diepholz/KTB

Job No. Date Interval
HB-0175 24.04.1992 0.0 - 6018.0 m

Example:
Section of log: 5830.0 - 5895.0 m, Fig. 7.50

Purpose of log:
With this log corrosion and/or mechanical wear of the
13 3/8"/13 5/8" casing string will be determined using the
time lapse technique with repeat surveys.

Operation:
The log was recorded as the "reference survey" in new
casings. To detect corrosion or mechanical damage repeat
surveys will be recorded and correlation to the "reference"
will highlight these problems.

During the operation, the caliper tool had to be closed
several times due to debris (cement) collected while logging.
Depth scale: 1/1000, 1/200; logging speed: 9 m/min.

Technical informaton:
An array of 72 independent movable fingers, mounted around
the circumference of the tool, ride at the inner surface of
the casing and record any anomalies. For three sectors of
120° each the minimum and maximum caliper signals will be
recorded. In addition, the minimum and maximum readings of
the total circumference are recorded separately.

An interpretation of the logging results is presented in
chapter 9 of this KTB Report.
Date rate: 6"

Mmemonics and Units:
Mmemonics Description _______Unit _______
DRIF Drift radius (MM)
GR Gamma Ray (GAPI )
MNRD Minimum radius (MM)
MXRD Maximum radius (MM)
OCR Outer Casing radius (MM)
RADI-6 Radii 1-6 (MM)
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BGL/TEMP/SP (Borehole Geometry Log/Temperature/Self Poten
tial)

Job No.
HB-0176

Date
26.04.1992

Interval
5988.0 - 6033.0 m

Example:
Section of log: 6008.0 - 6033.0 m, Fig. 7.51

Purpose of log:
The reason for this log
below the casing shoe
experiment.

was to record the borehole condition
in preparation for the hydrofrac

speed: 10 m/min.

was run to
casing shoe

was drilled

Operation:
The Four-arm Caliper
conditions below the
section. This section
hydro-frac experiment.
Depth scale: 1/200; logging

record the
in the newly
in preparation

borehole
drilled
for the

Technical information:
For the hydro-frac experiment correct depth and information
about the borehole conditions were required.
Data rate: 6"

Mnemonics
AZIM
BS
C1,2
DEVI
P1AZ
RB
SPK
TENS

Description
Azimuth
Bite size
Caliper 1,2
Deviation
Pad 1 azimuth
Relative bearing
Self Potential
Tension

units
(DEG)
(MM)
(MM)
(DEG)
(DEG)
(DEG)
(MV)
(LBF)
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BGL/TEMP/SP (Borehole Geometry Log/Temperature/Sel f Poten-
tial)

Job No. Date Interval
HB-0176 26.04.1992 5988.0 - 6033.0 m

Example:
Section of log: 6008.0 - 6033.0 m, Fig. 7.51

Purpose of log:
The reason for this log was to record the borehole condition
below the casing shoe in preparation for the hydrofrac
experiment.

Operation:
The Four-arm Caliper was run to record the borehole
conditions below the casing shoe in the newly drilled
section. This section was drilled in preparation for the
hydro-frac experiment.
Depth scale: 1/200; logging speed: 10 m/min.

Technical information:
For the hydro-frac experiment correct depth and information
about the borehole conditions were required.
Data rate: 6"

Mnemonics Description Units
AZIM Azimuth (DEG)
BS Bite size (MM)
Cl,2 Caliper 1,2 (MM)
DEVI Deviation (DEG)
P1AZ Pad 1 azimuth (DEG)
RB Relative bearing (DEG)
SPK Self Potential (MV)
TENS Tension ( LBF)
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