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The Geological Survey of Japan and the National Research Institute for Earth Science and Disaster Pre-
vention have been jointly proposing an ultradeep continental scientific drilling JUDGE (Japanese Ultra-
deep Drilling and Geoscientific Experiments) which is designed to penetrate through the subduction zone
of the Phillipine Sea plate at 10 km depth. In the JUDGE project, observation and monitoring of the
decollement zone is one of the most important issues. The technical problems regarding drilling and ob-

servation are also reviewed.
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Scientific Drilling in Russia and Countries of the Former USSR

Depth Years of .
Well (m) drilling Type of section

Tuimazinskaya 3840 1964-85 Crystalline basement
Kola* 12261 1970-94 Crystalline basement
Minnibaevskaya 5088 1973-75 Crystalline basement
Kuban 4000 1980-80 Sedimentary cover
Ural** 5350 1985- Fold belt )
Timano-Pechora 6904 1985-93 Sedimentary cover
Kolva 7057 1986-90 | . Sedimentary cover
Tumen 7502 1987- Sedimentary cover
Tyrnauz ) 4001 1987-90 Granite massif
Novo-Elkhhovskaya 5740 1989-95 Crystalline basement
Vorotilov * 5347 1989-92 Impact structure

Kazakhstan
Aralsor 6807 1961-68 Sedimentary cover
Biikzhalskaya 6022 1967-72 Sedimentary cover
Caspian 6031 1984-89 Sedimentary cover

Ukraine

Dniper-Donetsk 6915 1983-91 Sedimentary cover
Krivoy Rog 5700 1984-94 Crystalline basement

Uzbekistan
Muruntan 4290 1984-91 Fold belt
Almaiyk 3722 1984-90 Fold belt

Azerbaijan
Saatly 8324 1977-90 Sedimentary cover
Total by the Program 114928

*-Deep Geolaboratories

**-Under Drilling
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drilling diameter
28"

81/2” (216mm)

61/2” (165mm)

KTB HB
casing diameter -

24 1727 (622mm)
¢s=290m

(7ttmm)

16” (406mm)
cs=3000.5m

17 172"
(711mm)

mud

13 5/8”,13 3/8”
(346mm, 340mm)
¢s=6013.5m,ch=4350m

13 3/4”
(375mm)

9 5/8”,10 3/4”
(244mm,273mm)
1h=5893m,cs=7784.8m

7 5/8” (194mm)
1h=7695.7m,cs=8665m

51/2” (140mm)
1h=8544.7m,cs=9031m
ch=8550.5m

12 1/4” (311mm)

open hole

. . =cement cs=casing shoe ch=cement head Ih=liner head
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Maximum Temperature Rating JAPEX 1995.6.
Elements Max. Temperature ('C) 1985 | 1995 |Develop.
50 100 150 200 250 300 _ 350 400(C); Max. | Max. | Target
Down Hole Motor : ; i i ;
PDM 135°C | 175°C [ 240°C
Turbine 160°C | 315°C
Vertical Drilling System - 175°C | 200°C
Core Barrel 300°C | 300°C
MWD
Standard Type 125°C | 150°C | 175°C
Vertical Drilling for KTB 125°C [ 175°C | 200°C
Heat Sealed Type i i 260°C | 260°C
Cementing 85 '95 Target .
Shoe.Collar 150°C | 210°C
Stage Cementer 135C | 135C
Cement with Slica 400°Ct j400°Ct
Cementing Additive 180°C | 260°C
Bit
Seated Bearing 180C | 200C | 260°C
Natural Diamond 650°C | 650°C -
PDC 750°C | 750°C
TSP 1200°C [1200C
Drilling Mud
Water Base Mud (weighted) 180°C | 250°C
Viscosilier 250°C | 370°C
Fluid Loss Reducer 230°C | 230°C
Dispersant 260C | 350°C
Lubricant 200°C | 300°C
Drilling Jar :
Hydraulic Type 290C | 315C
Mechanical Type 230TC | 285C
Blow Out Preventer
BOP Ram 85T | 175TC
CSG Hanger Seal 85C | 120°C
Liner Hanger | 205°C | 260°C
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| .Vertical drilling system

I1.LWD

Ili.Wireline logging
1) Logging Cable and cable handling
Insulation materials, Cable design, Cable drum, Logging unit
2) Telemetry system for high temperature and long cables
Cable impedance, Telemetry cartridge
3) Tools evaluation
HEL tools characterized at higher temperature, Dewar flask performace
4) Tools development
400 C sondes, TLC logging
5) Explosive systems and accessories:high température system

IV.Borehole Experiment

1) Stress measurements

2) Pore pressure, fluid sampling
3) VSP

4) Fluid injection

V.Permanent sensor
1) Measurements v
Earthquake, In-situ stress, In-situ strain, Pore pressure, Temperature, Resistivity, VSP
Available services for 175 C environment
Modifications of existing sensors
Multi level-multi sensors

Vi.Well database
Core and data curation system
Integration of diffrent data "
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Y- R4t Anadrill-Schlumberger Baker Hughes Inteq Halliburton Sperry-Sun Drilling Geoservice
MWD B&E SLIM-1 LWD ACCUTRAK | TRIPLECOMBO| DATADRILL LWD MPT DWD EM-MWD
SHE 1-3/4"3-1116" | 6-1/2",6-3/4"8" | 6-3/4",7-3/4" | 6-3/4",8-1/4" | 4-8/4",6-3/4" |6-3/4",8",9-1/2" | 6-3/4",8",9-1/2" | 3-3/8",4-3/4" 8" | 3-1/2",4-3/4" 8"
] 8-1/4"9-12" | 8',9"9-1/2" 7-3/4",8",9-1/2" 6-3/4",9-1/2" | 6-3/4",9-1/2"
BE : Ap0A 28 S 18" . 18.5',20.5' - 25.6',25.7',26.7" 21',26' 29.9'302.32'
DR B Y- - 59',60',89',91" - 72,71 - 42.4'68.8' 30.2',42.2',56.7" 36'562" -
BREERE 150°C 150°C 125°C 125°C 150°C 150 C 140°C 140°C 125C .
BE VFILyTU— | R—EoRBas | UFIAN 7= | Z—C R | VFIL T~ |UFILN 70~ | IFTAR T )- | Z2—CoRBE | UFIAai7) -
(ERRME) (800 R/ (500 #51) (400 51 (200 FiTE) (2508M) | UFIASyFY—] (2408
BB{EREN 15,000psi 18,000psi 20,000psi 20,000psi 20,000psi 18,000psi 18,000psi 15,000psi 15,000psi
F-EEkAE | RUr47 | Ru kALY | XHrAT K717 xA547 2HTAT Xh747 RI747 BRK
2y bW Ty MULR Ty ML Ty MNWZR AEAALZS Ty bW 7y ML
F—%i HRXEY | HARAEY HAXEY AR AEY
WERAIER | S5PLF VTSI | 37T Y757 | BRREL | STAPAFsUT9T | BMBRLU | JPACETATL| SFPAF7IT57 | SF4PhFvI75T | WRREL
FuIT5T TSIl
HEEE CEED WEPEY By EREY TERHRY ESEY aREY HEHEY EHEY
F7>380) yi% yi#% U= IVRE v y# v iR iR v# viR
- AARE FifH P& J—WBE PR HIER R I VRE
[ BE wE WE BE B2E
FHTF T T PHEF PEF
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Ey by Ey by L) £ 2 —E-EEN
GARE T—IVBE HE =& .
REh
AR
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TR - TWELH
=N TREF 7R (78) BE315TC
2RFNALTab—Yar @) BE600TC 7 —7E3,500m LT
ERE BHC mE600°C [E7125000psi
DSI RE175°C [E7720000psi
KRS Dual Latero BEE260°C E7125000psi
Dual Induction mfE 260 C E7125000psi
BRIRE BE315°C J£720000psi
BERE Formation Density BREE260°C [£7725000psi
Spectral Density B 260°C [£7125000psi
PHETFARE Compensated Neutron BE260°C E7$25000psi
Dual Spaced Neutron BE260°C £7725000psi
ATRERR Spectralog BE260°C E720000psi
HhERFEE Geochemical Log BE175C [£7520000psi
mE ) BE315°C [£7725000psi
BE-EH-#KE RTF Log BE375C
R ‘ X-Y Caliper BE260°C
TR A=Y BHTV BE315C [£/720000psi
CBIL RE204°C J£7/320000psi
FM! ) BE175C FE/120000psi
ARI BE175C E7120000psi

DSI
PTF
CBIL
FMI

Dipole Shear Sonic Imager (Schlumberger#t)
Pressure Temperature Flow Meter

Circumferential Borehole Imaging Tool

Fullbore Formation Microlmager (Schlumberger #t)
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