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ULTRA HIGH
TEMPERATURE

PULSED NEUTRON TOOL
200°C / 392°F
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INTRODUCTION

1500.0000 pulsed neutron tool is the latest innovation from
Pnnplus GmbH. laboratory. The new design allows measure-
ments in ultra-high-temperature boreholes, without losing the
familiar characteristics of previous Pnnplus pulsed neutron
tool designs. For shorter time interval, logging in ambient tem-
peratures above 200°C is operable. The special tool design al-
lows not only logging at ambient temperatures about 200°C
[392°F], but it also increases the lifetime of the neutron gen-
erator.

That for is the tool an ideal data provider for geological ana-
lyzes in heavy conditions oil and gas well providing a detailed
and dynamic picture of the reservoir saturation response to
production and injection operations. Sigma-Curve (macro-
scopic cross section) offers real time the essential means to
monitor hydrocarbon saturation, water breakthrough, and
fluid contact changes.

APPLICATIONS

e 0il, water and gas contacts evaluation

e water flow behind casing and in casing (activation
flow)

*  porosity

e estimation of remaining Hydrocarbon reserves, oil
and gas saturation

e gravel-pack placement evaluation

HARDWARE

1500.0000 Ultra high temperature pulsed neutron
tool
1358.0000 HT Telemetry Section
1359.0000 HT Connector Sub
1360.0000 HT Generator-Detector Section
e 3038.2000 Portable Surface Panel
*  PnnPlus HT Acquisition Logging software

MEASUREMENT SPECIFICATIONS

Logging speed: 2.5- 4m/min [8.2-13ft/min]
Range of measurement: 0 to 60 cu
Vertical resolution: 0.76m [2.5ft]

Depth of investigation 330 — 380mm [13"- 15"]
Borehole fluid or formation water salinity: >5000 ppm

MECHANICAL SPECIFICATIONS

Temperature rating: 6h @ 200°C  [392°F] and above

Pressure rating: 15000 psi [103 MPa]
Length: 7150mm [281.5”]
OD: 57mm [2-1/4"]
Weight: 90kg [1001b]
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Well Logging Equipment

TOOL NAME High Temperature Telemetry Section
PARTNUMBER 1358.0000
CHARACTERISTIC
TEMPERATURE 6h @ 200°C [392°F] and above
RATING
TOOL LENGTH 2067.0 mm [81.4"]
TOOL DIAMETER 43mm [1-11/16"]
TOOL WEIGHT 14kg [31lbs] GAMMA RAY
PRESSURE RATING 103MPa  [15 000psi]
. ELECTRONICS
SENSORS OFFSETS TEMPERATURE
GAMMA RAY 1.69m [65.75”]
BOREHOLE 0.652m [25.7”]
TEMPERATURE CABLE HEAD
ELECTRONICS ~ 1.69m [65.75"] VOLTAGE
TEMPERATURE
CCL 0.377m [14.8”]
CABLE HEAD 1.69m [65.75”]
VOLTAGE
OUTPUT Digital half duplex signal, compatible to
SIGNAL surface panel P/N 3038.1000 & Warrior STIP
panel and Scientific Data Acquisition Software.
POWER: 150Vpc/15mA N
single conductor cable head GO type 9
N
DESCRIPTION High Temperature Telemetry Section
P/N 1358.0000 is a part of the
Ultra-High-Temperature PNN (pulsed neutron) S
string P/N 1500.0000. The tool is specially de- ©
signed to work on environment temperature
about 200°C [392°F] for 6h. Logging at tempera-
tures above 200°C [392°F] is also operable in a
shortened time. _ BOREHOLE
Telemetry works in combination with: TEMPERATURE
e 1359.0000 High Temperature Sub
e 1360.0000 High Temperature Generator-
Detector-Section
Telemetry section controls neutron generator fir- _N CCL
ing sequences. s
Tool records captured neutrons, gamma, bore-
hole and electronic temperature, cable head volt-
age and ccl sensors. It sends recorded data by N
PnnPlus telemetry protocol to the surface acqui- “
sition panel.
pnnPluS \ Odeanrgerstrasse 6 N+ (43) 2687 48058
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TOOL NAME High Temperature Sub
PARTNUMBER 1359.0000

CHARACTERISTIC
TEMPERATURE 6h @ 200°C [392°F] and above
RATING
TOOL LENGTH 580.0 mm [22.83"] 1
TOOL DIAMETER 43mm [1-11/16"]
TOOL WEIGHT 4kg [8.8lbs]

PRESSURE RATING 103MPa [15000psi]

DESCRIPTION High Temperature Sub P/N 1359.0000 is a part of
the Ultra-High-Temperature PNN (pulsed neu-
tron) string P/N 1500.0000. The tool is specially
designed to work on environment temperature
about 200°C [392°F] for 6h. Logging at tempera-
tures above 200°C [392°F] is also operable in a
shortened time.

Telemetry works in combination with: v

580

e 1358.0000 High Temperature Telemetry
Section

e 1360.0000 High Temperature Generator-
Detector-Section

Special designed sub is connection between High
temperature Telemetry and High Temperature
Generator Detector Section. Sub is also heat sink,
and temperature dissipater for power electronic
components.
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TOOL NAME

PARTNUMBER

CHARACTERISTIC
TEMPERATURE
RATING

TOOL LENGTH
TOOL DIAMETER
TOOL WEIGHT
PRESSURE RATING

SENSORS

SS SHORT SPACING
NEUTRON DETECTOR
LS LONG SPACING
NEUTRON DETECTOR
ELECTRONICS
TEMPERATURE

OUTPUT
SIGNAL

POWER:

DETECTOR TYPE
NEUTRON FLUX
NEUTRON ENERGY
NETRON PULSE
DURATION
DESCRIPTION

High Temperature Generator-
Detector-Section
1360.0000

6h @ 200°C [392°F] and above

4500mm  [177.17”]
57mm [2-1/4"]
70kg [1551bs]
103MPa [15 000psi]
OFFSETS

1490mm [58.66"]
1650mm [64.96"]
1450mm [57.08"]

LS and SS - comparator counter output,
Electronic temperature — analog voltage

150VDC/10mA, neutron

generator not active

150VDC/90mA, neutron

generator active

He3 proportional thermal neutron detector
2x108 n/s

14.1 MeV

1 to 3us, 80ms between two pulses

High Temperature Generator-

Detector-Section P/N 1360.0000 is a part of the
Ultra-High-Temperature PNN (pulsed neutron)
string P/N 1500.0000. The tool is specially de-
signed to work on environment temperature
about 200°C [392°F] for 6h. Logging at tempera-
tures above 200°C [392°F] is also operable in a
shortened time.

Telemetry works in combination with:

e 1358.0000 High Temperature Telemetry
e 1359.0000 High Temperature Sub

Generator-Detector section consist of neutron
generator and two neutron detectors. Neutron
generator is controlled and activated by teleme-
try section. Neutron Detectors determinate be-
hind casing fluid contact, porosity and saturation.
Electronic temperature sensor protects Genera-
tor-Detector section from overheating.

4500

1650

1450

* LS DETECTOR

* SS DETECTOR
* ELECTRONICS
TEMPERATURE
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ABOUT US

Established 2017 in Austria, by a group of engineers and managers with more than 30 years of
experience in “well Logging business”!

Our mission is to design best, individual and most economical solution for
Well Logging Companies.
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