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Fig.1 Signal characteristics of seismic waves in the frequency and time domains
P RS TORL I I A9l P BRI TP A OB R IS AR, A R IS AR AR — N R
PP EOZIE RS S EE S, HmEEEEE S B, BRSNERES (B 1Mk, HIT AR,
S KA OB Y A [R] 10 B A R AT DAL I RE R0 B8, e 245 3 58 AT 10 2 In (ML R A 5



580 CTHIH5NHMR (h3E0 33 %

M T BN R B S, IS AR BN S S s s BRI RO A ok AR, k@
U IR BORHI B RE AR G R L AR IR DO A — 2, REMCE DR IR R I

HAL AR

(1) W HURE BERBEAT N ARl § ALHALEE, 75 2UAT NI S5 5 RO I A3

(2) EPTAG R RS h SR IBCAT AP BLIK IR A0, WL R A 5

(3) A BB AN L — D HERAE 5o

(4) W EENFEPAF 5 IEATIEPAT 5 5

(5) REEEANATDRT R RSB AS 5 MRS S AT & 0, 43 BN I B INA5 5 .

(6) FFEE AL LA _E D BRSO AR 5 N O AR 5 .

(T R BN 54T S A e, 49 230 vE M IO A5 5

(8) WP AMEAT SR NI, BEREFR ARt BEREAT i i o X BEAR BRI B R e BRI T 5 5
IINT, AR A RO R IR, —fRAE 2 R HE AR T N R R e, L REMEIRE R 2 ke
AR, FARA DU SE B RZ DR it TR S B L 55 B0 3 A o

2.2 HERE

KRR SRR ANRE, 4R55 R FIATE, B2 () NS REFY), K2 (b)
AN 35 Hz BS UG icHZ e sk, 18] 2 (o) & T4 70 Hz FRE T & Bt iE il %, B2 (D)
S&EACN 105 Hz BS 13 & it = il =% .

TR 35 Hz 70 Hz 105 Hz 10~40 Hz 40~70 Hz 4~105 Hz
Gl
(a) (b) (c) (d) (e) ) (g)

K2 BLR TR A BBRR IR I BR B S X

Fig.2 Comparison of synthetic seismic records and harmonic mixed signals of
theoretical wavelet
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Fig.3 Comparison of relative impedance seismic profiles after original, reflection coefficient
inversion, frequency division deconvolution, and harmonic frequency enhancement
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Application of Seismic Signal Harmonic Frequency
Enhancement Technology for Fine Identification
of Braided River Sand Bodies

WEI Hong™, BAI Qingyun, SUN Jialin, ZHANG Pengzhi, MENG Yuntao
China National Offshore Oil Corporation Limited Tianjin Branch, Tianjin 300459, China

Abstract: Many oil fields in the Bohai Oilfield are currently in the stage of high water cut and low recovery. Thus, it is urgent
to conduct in-depth research on the potential of these oil fields to maintain stable production. After 20 years of directional well
development, Bohai B Oilfield has developed a set of layers with combined production and strong injection, resulting in severe
interlayer interference and difficulties in tapping the potential of the remaining oil. Owing to the limited resolution of existing
seismic data, it is not possible to identify the reservoir structure inside the braided river composite sand body, including the
vertical and horizontal distribution of the interlayer and thin sand body. Therefore, directional well development is currently
mainly used. Here, the seismic signal harmonic frequency enhancement technology is proposed, which directly uses the
fundamental component of seismic data to predict harmonic and subharmonic information, and then adds it to the original
seismic data to expand the high-frequency and low-frequency seismic information, achieving the purpose of frequency
enhancement. This method overcomes the limitations of traditional convolutional models, eliminating the need of well
information and to estimate seismic wavelets and assume sparse stratigraphic reflection coefficients, thereby reducing the
human subjective factors. The research results, verified through dynamic and static information, showed that the seismic signal
harmonic frequency enhancement technology can effectively and finely identify the internal structure of braided river sand
bodies, help to transform directional wells into horizontal wells for development, avoid interlayer interference, and promote
efficient extraction of the remaining oil.

Keywords: seismic signal; harmonics; braided river sand bodies; resolution
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