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Numerical simulation for influence factor of pulsed
neutron-neutron logging
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Abstract; The calculation models under the condition of different cased well situation were established by Monte Carlo meth-
od, and the relevant thermal neutron time spectrum was simulated. The formation macroscopic cross section was also calcu-
lated. The results show that the formation macroscopic cross section increases with porosity and water saturation increasing,
and the thermal capture capability is powerful under the condition of small spacing, high salinity and shale content, large
cased size, centralized tool and high capture lithology formation. The thickness of the casing and the cement do not affect for-
mation macroscopic absorption cross section, but the bigger the casing thickness and the smaller the cement thickness, the
lower the total count of the thermal neutron. It must be corrected for different influential factor when the formation water satu-
ration is determined by pulsed neutron logging data.
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Fig.1 Simulation model
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Fig.2 Thermal neutron time spectrum of different
porosity sandstone formation with saturated water

7 [ 6 00 V5 St 2 5 WO S T L B F 3
I b0, FAE A B R BOR BT R AR E AR
FIBE . FHEE 3 7T ARG & B 4R 10 % L A
Yo HEKTE—-EHHELT, fLEREBEX
DX 43K A L R A, U A R, SR e R TR A



- 48 - PREEKES

(B KA FAR) 2009 %12 A

Bemt ZALBRBER R, WAEFLBBERL IE o

17 E =0 .
e ° 223: /,,-: e
TI5F N AT
< A 5,=70% RSN Vi
SUr wse00 Tkt
w3 AT e
ol BI85 <
3 25
511 H &

10 L L . s Y " P

0 65 10 15 20 25 30 35 40
LIRE @ /%
B3 ®watELRRESKeNENBLE
ERREBESILBEENXR

Fig.3 Relation of formation macroscopic cross

section and porosity for sandstone

formation with different saturation
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Fig.4 Relation of formation macroscopic cross
section and porosity in different spacing
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Fig.5 Relation of formation macroscopic cross

section and porosity for different fluid
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Fig.6 Relation of formation macrescopic cross
section and porosity for different casing size
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Table1 Formation thermal neutron parameter for

different thickness of casing
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Fig.7 Impact of measurement position of tool
upon logging results
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Fig.8 Relation of formation macroscopic cross
section and porosity for different lithology
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Fig.9 Relation of formation macroscopic cross
section and porosity for different shale content
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Table 2 Formation macroscopic cross section for
different cement thickness  10~° cm ™'
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Table 3 Thermal neutron count in saturated oil formation

of different cement thickness 10°°
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