2014 % %38 % PEGHKFFR(ARAFFR) Vol.38 No.5
%5 M Journal of China University of Petroleum Oct. 2014

XEHS :1673-5005(2014)05-0075-07

R0 L P A AR AL 23t S5 4R

O, ZAR, F=E, Ha&

(1. P E BT A NS B TREAF AR, L7 100101; 2. PEESRFHATRERMNERELLRE, 467 102249)

doi:10.3969/j. issn. 1673-5005. 2014. 05. 010

FEE O3 Fr R IR TR AL ) 0 B 5 Bt IR, X IR B AL Jy AN RESR AL K T, 10 Hl S5 AR AR ROR I ) 3L, $2
LT B A | SRR A N S 37 1 7 B R TR A BOE T o M Bloch AR AT 72 TEAR E iz shill B 5 T, 1
FIZRE T e s AL B LA it . S5 R 207 e AME AT LA 0T 48 W ik gl i it o 7 v B i A s 1], i
HEAEAEM T, W) 005 B A% RS IR A% -5 Ik b e 5 B2 (3L 170 JEL B A o B4l

KR ARIIRIIE; izl ; FAL; Bloch R

FESES P 613.83 iﬁﬁ%ﬂﬁ

SIAM. 20, &M, =0, 5%, R RNIE Bk A SO LT ] h E bR AR,
2014,38(5) .75-81.

LI Xin, WANG Zhizhan, LI Sanguo, et al. Analysis and optimization of pre-polarization methodology for NMR logging[ J].
Journal of China University of Petroleum( Edition of Natural Science) ,2014,38(5) :75-81.

Analysis and optimization of pre-polarization methodology for NMR logging

LI Xin'?, WANG Zhizhan', LI Sanguo', XIAO Lizhi®

(1. SINOPEC Research Institute of Petroleum Engineering, Beijing 100101, China;
2. State Key Laboratory of Petroleum Resources and Prospecting in China University of Petroleum, Beijing 102249, China)

Abstract : The requirement for NMR measurement in moving state is an essential feature of NMR techniques in highly time-
constrained conditions, such as NMR logging, downhole and on-line NMR analysis. It's of significance to introduce pre-po-
larization to shorten the waiting time, then to increase measurement efficiency in these NMR applications. The theoretical
mechanism and design principle of NMR pre-polarization were discussed. Based on existing pre-polarization schemes, a fast
three-step pre-polarization technique was proposed. The static B, fields for pre-polarization consist of an over-polarization
field, an under-polarization field and a field for adjustment. By employing a numerical simulation procedure based on Bloch
equations, the individual fields in this scheme are optimized and improved under a given movement velocity condition. Effi-
ciency and applicability analysis results demonstrate that this new pre-polarization design and its corresponding optimization
methodology can improve the waiting time significantly for a wide T, components range (0-4.5 s), which can provide in-
sights and supports for new moving NMR logging sensor and pulse sequences design.
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