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Abstract

The lower paleo-gas reservoir in M block of Qin Q gas field is a deep large constant volume gas res-
ervoir with strong heterogeneity, which has been faced with the problem of production decline. In
order to maintain stable production and improve the degree of recovery, pressurized mining was
carried out in the gas reservoir. In this paper, different types of gas wells are studied. Combined
with the production data before and after pressurization, the gas production, stable production
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period, production decline rate, pressure decline rate, contribution rate of secondary production
layer, dynamic reserves and gas well productivity evaluation before and after pressurization are
used to evaluate the effect of pressurization on the lower Paleozoic gas wells in M block of Q gas
field. The results show that after the pressurized gas reservoir exploitation, the oil pressure de-
creases and the production increases. The stable production period is 2.6 years, and the production
during the stable production period increases by 11.6%. The gas well productivity index ratio is
1.03~1.16. All indicators show that the pressurized mining effect of the ancient gas reservoir in the
M block is good.
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BEFFRIVER . EAMUER T R RN FE =R ibics, o TR TFRE, =
AP RIS EEANCRYCE . RIESEMERS L O N =28, PRI E R
B, AOASCRRBEEVEANRI T R ACR 2] X B TVE R OSSR T R R L AR R 9R S, R
B F 4 T R R AR
2. M XRSHE B

£ 2024 £ 8 H, QA M XECR I AEF RS 640 . ZAHEVINE. BIFFHl RS R RY
Wi, AR I AR RBIESRHE3], RIEsh. HESHL HIEMRB D HARHECE 1), HEhrtER gl
TEAEFR I NE, HASFHERIIN T BEAOFRA R, R B RIRHE, 1R0F
FERREC ™ 56 TR R, BABORIIAR™ e/, NI sk, Farse 1Bz (14 1).

Table 1. Classification of gas wells in Lower Paleozoic gas reservoirs in M block of Q gas field

FLQEHAMERRTESESHIE

ZHRAY HAR a5 IEN IEN NIES
BIEH (1073 um?) >0.8 0.3~0.8 <0.3

¢ FLFREE (%) >7.0 5.0~7.0 <5.0
HESH KH (1072 um2m) >0.8 0.08~0.8 <0.08
f#HE R EU(Sg.H.9) >0.32 0.15~0.32 <0.15

TEBH AL (104 m/d) >20 5~20 <5
) fil 2 (10° m®/MPa) >3 0.4~3 <0.4

A H 7 & (10* m3/d) >4 1~4 <1

A AL oY WAL Far=ae i — & Farefe 12
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Figure 1. Classification results of gas wells in Lower Paleozoic gas reservoirs in M block of Q gas field
Bl QSHEMERRTEHEBAHSAER

2.1, IS HAE PPN

Q A H NS HATIZEAHA 163 1, (A HH 23.9%, HI-FHHMS & 4.037 x 10 m3,
RIF/7A 7716351 x 108 m?, (5 M XEF AU R 721 68.5%:  H R 4.26 MPa, “FIEE
5.75 MPa; R4 2009 45L& /3 4eit, %I4T K2 2.6 MPa, K454k 2.198 x 10* m3/d/MPa;
BT T s i & 3.69 x 108 m3; BN R PR RS & 1454 x 10° m¥/MPa. | 851 SRS B4 ER I RN
BRI E R PR RaFERE 58 [4].

W1 G32 (Kl 2), ZITZHERIELE 9.6 m, FLFRSE 7.3%, £iE% 1.07mD, 2006 4 12 H 9 H#™,
TeBHI B 151.87 x 10 m3/d, #IH H /<& 10.094 x 10° m3/d, JJE 25.2 MPa; H i H /< & 2.5131 x 10*
m3/d, ik 4.25MPa, HRitr=& 1.7004 x 108m®, ;=S & 34k 18.2%, 1354 T % 1.163 MPa.
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Figure 2. G32 well mining curve

& 2. G32 FHFFFKphzk

2.2. IS HAE FEHSHE

Q A HHERIIESIA 284 1, HSIME 44.38%, I TS & 1.207 x 10* m¥d. Zit"X
2925532 x 108 m3, [ 2 & 25.97%; HAi-FEI Ik 4.66 MPa, P& % 7.05 MPa; R4 2009 4E 52
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WE A, SRS HTFHAEF K 2% 4.60 MPa, RS 4541 0.59 x 10* m¥/d/MPa; HL3f-F 1% shfik & 1.16
x 108 m®; AT RS & 396 x 10° m¥/MPa. 1 85 ARSI FER Iy = EARRT AR, (HAF“ARE .

1 GO6 H(14 3), ZHEREE 4.0m, FLEE 6.64%, 5iEF 0.4mD, 2006 4 10 A 28 H#=, T
PHIALE: 26.4 x 10*m¥/d, #JH/~ & 2.8501 x 10*m¥d, jii/& 22 MPa; H i/~ & 0.9693 x 10*m¥d, i/ 2.55
MPa, Zi= S 1.212 x 108 mé, P2 FH4Eig Ik 7.52%, i P34 % 1.08 MPa.
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Figure 3. G06 well mining curve
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Figure 4. G51 well mining curve
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Q A H HRATIZESHA 203 [, LA 8% 31.72%, BadF-F1/ & 0.20 x 10°m3/d. it/ 62.2569
x 108 m3, 57 R 5.53%; HAE(FHE 4.39 MPa, &L 7.36 MPa; #.H-F¥% H =~ & 0.36 x 10*
m3; I S fif B 0.345 x 108 m3;  FALAZ s FER A& 25 x 10° m¥ MPa. [ S SA ) A FFAE
RICAVIAF=BAR, PRI, SRR A, FEEIMEIES, [MEEr-.,

W1 G51 H (& 4), ZHBEMEE 1.4 m, fLEE 6.26%, BiE% 0.188 mD, 2003 4F 11 H 6 H#5~,
TP E 4.0 x 10* m¥d, ¥ H <& 1.8369 x 10* m®, ik 23.1 MPa; H §i H7# <& 0.4739 x 10* m?,
M 3.32 MPa, ZRil/7& 0.175 x 108 m3, =R E-FIFEHK 14.6%, T34 T F 0.94 MPa.

3. HEXRITM

VP Q T M DXH T o U U IR TR, AR ST LA e i (10 47 Sl ik, M3
JERTE PR R RET). RS R INERES . UOT R TTRER . sl SRR SE AN A,
X TR T 5 70 #r

3.1 BEFISEIERE, B

APRIEIE RS, R R, PRE LT, RrtHIA 2.6 4F, RrCEAN M ERIE 11.6%. (£ 2) | KK
FPH I 1.08 x 104 m3/d, “THI80E 46.6%, AIUIEIAZR] 196%, F&7= 2.6 £, Far=#N T H
FEEIENE 19.0%; TSP 3487 0.62 x 10*mé/d, 44 1E 43.6%, i KIMIRIAZ] 218.79%, Far=
234, MR HPEEIEIE 11.3%; TMEESFH-TH 877 0.25 x 104 m¥/d, T-H30E 66.49%, #x
KIGHRIA ] 223.66%, £/~ 1.8 4F, Far=HiN P HM=EMIE 9.1%; F/KSIF=SBM KRR, K
FHERE VI35, AR S 80T P2 R B . S RETaUiE Lb ol 1.03~1.16, R LRI m
SIEFERE, M IXHCR A R RS R 4F

Table 2. Pressurizing effect of different types of gas wells

2. FRIRBSFHIEEYR

e LI 12 IES NES

W HTH = (JI751R) 1.7 3.1 1.3 0.4

B RS I (4F) 2.4 2.6 2.3 1.8
R B (5 ER) 1.9 3.7 15 0.5
R JT G 7= 1 (%) 11.6 19.0 11.3 9.1

3.2. ENERREEX

USRI T B 5 2 B P R B R, AR () TR AT R IS B RGE .
TP BRI, AR ANE, LR ZE NI O B A AR, S IR 1 I il e 2t »
ECIVAE /Nt o-3 S DA SAB: 1/ Bu:Y 5  A] Sbri Ge : VRNGl /e /€72 P VAN [/ S i -4 R A S B /7 L
JE.

Vy :(pl_pz)/At 1)

g IR IE TGRSR RS KM G | KA FIETE R H
0.00252 MPa/d 14k >4 0.00405 MPa/d; TI2ES 115 1% 7736982 i 0.00263 MPa/d 1k A 0.00421 MPa/d;
MRS I IE /7350 %t 0.00137 MPa/d 3 K49 0.00225 MPa/d, Wil€ 5. 4] 6.
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Figure 5. Pressure decline diagram of M33 well before pressurization
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Figure 6. Pressure decline diagram of M33 well after pressurization
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TR
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XM ENFERERADSH 13 B, WEEAD T 12 B&, SIFWMER EHHET 7R EmnR, 4
HER, | BRIFRRETRR IS 1.93%; || K53t F )12 B R R R Fim 1.06%; 111
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Figure 7. G51-7 dynamic reserves before pressurization
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Figure 8. G51-7 dynamic reserves after pressurization
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Figure 9. Flowing material balance curve of GO well before pressurization

9. GO H1& ERTR BN R T rghik

BN AR OB A AT, RO IAAE T B0 75 KoK 1] BLERR 2 0O, 3REUE 1
B HERAE. SO E JRMGHZE K ) RO Z R LRI S E, BI eI R . AR SR dh kb 2
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Figure 10. Flowing material balance curve of GO well after pressurization
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Figure 11. GO-9 well pre-pressurization fitting chart
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Figure 12. The fitting chart of G0-9 well after pressurization
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Figure 14. Numerical model grid and well location plan of Shan P well area
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Figure 17. Production dynamic prediction in the stage of pressurization and stable production
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Figure 18. Block diagram of production dynamic prediction in the stage of pressurization and production reduction
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Figure 19. Production performance prediction curve of G34 well
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