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Design and Test Verification of NMR Fluid Analysis Device for
Downhole Logging While Drilling
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Abstract: In order to analyze the type and characteristics of downhole formation fluid in situ under LWD
conditions, an analysis method for downhole NMR fluids while drilling has been advanced under the constraining
condition of LWD applications, so as to simulate the physical space at the constraint of drill collar size and optimize the
design of small NMR analyzer. On this basis, a small NMR fluid sensor suitable for the space condition of downhole
drill collar was developed. Then the team created a full-size prototype of a downhole fluid-while drilling NMR
analyzer. The T, spectrum experiment results of downhole fluid samples showed that different fluid signals had obvious
response characteristics and high signal-to-noise ratio. Downhole NMR fluids analyzer while drilling can provide a new
and effective test method for downhole fluid analysis, and they lay a foundation for the application of NMR technology

in downhole LWD.
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Fig.1 Structure of NMR fluid analyzer prototype for
downhole LWD
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Fig.2 Structure of downhole NMR fluid detector
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Fig.3 Magnet structure and magnetic field distribution of downhole NMR fluid detector
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Fig.5 Echo attenuation curves in the CuSO, solution
sample

FRHEIER  SECA B, Uk T K56 E
T4 R RS “IRES 7 Ai .

TR A HL I [0 35 18] B fe /N rT B E R 60 ps, BRI
b R R I ) R ) st TR B[R] T, 3R E 90 ps, B T
A SEZ W AR s F s RIS, R TR T
BRI s BERE ) . X — T2 4 TR AR HA
B SR R, R4k T 0y RE & RE S TS B 5
—J7 A1 2R W 2 UK 4 1) ot o IR 4k O EL B 5 B, T
17 M L R TR 98 1) By 22 18] A T 288 1)~ A
2.2 FROREE SR AT E R I 4 A

BEHCER 7K I L I R SR R (A i A
T ) A5 4 Fp ALK, B EEZaRmAENL Y X 53
HES . B e H CPMG [nl3 £, FF) FH Y Laplace 1F
W) Ak sz i 3k SR BB ] it 7 ) 18] 7, 43 A (UL AT 6,

4+
3
K
= 3
EL:
o> 2
iz
1F
0 1 1 1 1 )
107! 10° 10! 102 10° 10*
o i 5l R F5F ) /ms
(b) &3
5
L4t
=
K
= 3
‘:{_E_E
w2t
Els
1
0 1 1 1 1 )
107! 10° 10' 102 10° 10*
FE 16 5tb 7 sf 18] /s
(d) Al

6 RMiAEREE LIEMNELER

Fig.6 Fluid samples and their T, spectrum measurement results
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