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Calculation and application of plane pressure decrease gradient
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Abstract: As a driving force for oil and gas migration, the overpressure change rate has a relationship with oil
and gas migration mode. In order to quantitatively identify the hydrocarbon migration modes in overpressure basins,
some calculation ideas and methods of the application of formation pressure decrease gradient were established, and
were applied in the Bonan Subsag, Zhanhua Sag, Bohai Bay Basin. Based on measured pressure and single well
predicted pressure, the pressure distribution characteristics of the main hydrocarbon migration layer were analyzed.
According to the characteristics of overpressure genesis, sedimentary facies and faults, different pressure drop gradient
calculation methods were applied to the uniform pressure attenuation zone, the inhomogeneous pressure decrease zone
of sedimentary facies transformation and the inhomogeneous pressure decrease zone of the faulted zone. The results
show that the pressure decrease gradient is the highest in the deep sag of Bonan Subsag, followed by the fault step,
steep slope and gentle slope zones, and the pressure decrease gradient near the vertically connected faults is higher.
The variation characteristics of oil and gas migration mode under overpressure control were quantitatively explained so
that the location of hydrocarbon enrichment can be effectively judged.

Key words: pressure decrease gradient ;driving force ; hydrocarbon migration mode ; Bonan Subsag; Bohai Bay Basin

AR i A P Ras A2 £ RS Tk
PSR S I S Il R B B AR 1) s
)43 H iR FRAE I < is B 3 ) 3 55 1
SR B R R TR E SR J R
Ji 3 Z BN A% T T S AT ) S 5 — iR X T
IKFE TR FE M2 5 ) S R ) — A 2

I #s HHA.2018-09-10; 81T H#A:2019-03-19,

SR R T AT F R A A Y S
o BEFRBITTIITRA AT A BN AR s 2
Horp B B AR — AN ST R AR RIS Y
— A e A RS R A is B, X —
UNGWSF SRR on T R 2By s 20/t o s e i)
PR, L2 5 RE L B da T AR i T AR

EB B B A B (1990—) , 2, WA NSl A8 -5 2 9T . E-mail ; violinfyl@ 163.com,
EEWE . H KR AL T (20162X05006—-003 ) e L4 4k ik ) 3l 00 H 3R HE 0 ol 3 28K 86 BE 5 <2 7 (05N17011480) Bk

BB,



54

A S A ST R R TSI B HL -+ 599 -

S LR B RS — T i B PR B O A
T3 AR E | BIE R RORE iR R 3 8 A% TR T e
ool T RaA BE R4 DU s oD oA A, T
TEHE—T5 1) 98/ N A AT DL B TR AR (4 3 3
7 1) Kz A% i A i AR AL XIS A e R
TRIEATE R Zh T ke, AR GE s A RE T334 50
R VR AR Bl O 1) B B R R B T Y R
A1) AT AL AR 5 T R SR T
THE I A 2 R DA e 5 N8 a5 TSP 32 T e
AT Rz B A [E S B A 3 — B
GO RO T PR R B 1 T RUBE R PR AR
HE R T RUBE AT B2 At AR AN [R] A 45
Ao R IX— R, AR S A s T BE 5 SCRY 5k
il b, 56007 P T b SRR AR A 22 R i R R
HEST A A A PR T B TR R BE T HRE SN, Oy
s T7 AR R BE RS R

1 JRFER

A BTSRRI R R R
TRRCHE, SEhr bR il s 2 — A
Hj— i e, b s B A4 7 WA R v e e
ARV 1) R T3 53 BE AN — | JE AR DU 1 5 LA
T J2= B 0 PR B s ¥ 07 s 1 i 5
A H B B bR gt A RIS A E A AR X
(R TR 21 SR 22 368 T s a6 32 ) 52 Wi 91 [

TEI FARME BT 8 | e ) S (H 4 1Y 2 728 A 4
AT DA Ay T s R T 1 AR A i 6 . S5 ) R )
JI A LR AE — 2 0 [ I A 38 T ) PR
BT X N R ) 3 AR A AR ) BEL Y
J A (B 20 sz W7 12 IX 35k PN il A< A A 3 A7 A
— B AR I IR KB N R RS AIREIG, TR
S SR | He A0 B8 B 5 TS (B 53 A Bkt , s
B FE AT . PR LG AT AR S5 (B4R 20 A I REAIE , 43
1 OLEA T FE RS BE BT AR
1.1 EAHERRERS

FES 5T AR X P, e ) — B LA R — 3 e
I, PR 25 e 7 B AR 1) 53l BT e ) RS
Ly J5 ) AR R PR R B R R A T AR R XA
M REREEE o YR BT 1), T TR T S (E 4R
A3 PR s O AL R BT A (B 1a) TR R
RERp L, BA A

dy P -P, P -P (1)
de Lo XL v H,

Kb Py P, W1 I 2 THR R BE AL T AR R AR
JEJ1 ,MPay L, JIF 1 FF 2 71538 S 0 A 2 (Al e,
km; X, A1 I 2 THE SRR S  km; H,
R I 2 R A EFE A km
1.2 EHEHSRERS

TUBUAR 1 28 Ak S BOeb (A P 1) 28 A DA K )2

[e] [o] [#~]

=1 = [

IBIE A AL 3 AR T T

EVAES SR

Wi 5t UL T

K1 R ZEORE

Fig.1 Calculation parameters of pressure decrease gradient
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Fig.2 Comprehensive geological setting of Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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Fig.3 Well locations in different pressure decrease gradient regions and plane distribution of pressure decrease gradient

in the middle section of the third member of Shahejie Formation in Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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Table 1 Fault sealing and activity during hydrocarbon accumulation,
Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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Table 2 Calculation results of pressure decrease gradient
in Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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Fig.4 Characteristics of pressure decrease gradient in Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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Fig.5 Maximum hydrocarbon-bearing height and corresponding pressure decrease gradient

in different reservoirs in Bonan Subsag, Zhanhua Sag, Bohai Bay Basin
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