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Fig. 1 Distribution of reef zone and location of water—producing gas wells in Changxing Formation gas reservoir in Yuanba
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Fig.2 Characteristics of dolomite reservoir space

of Changxing Formation in Yuanba
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Fig.3  Production curve and main ion content curve of produced liquid

of Well Y102~-1 in Changxing Formation gas reservoir in Yuanba
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Fig.4 Relation ship between total salinity and production of produced
water of Changxing Formation gas reservoir in Yuanba

WEN PR, SR OS5 BEHT , XA 18 037
B AR, 3 H KA T R b i v A, B L E S
AT R 5 K SOK IR, Bk oK, H 7K
63~73 m*/d, KK N 6.55~11.34 m*/10°m?*, 7= HY &
S AL FE R 38.4~48.8 o/L, A M E K S5 EEHT K TR
B QTN HEMS G XA KIS 0, WA
oL E R AL TR RER 3, R i Aa L
EAIRAL ; H 7K 11~45 m¥/d, 7K HR 0.54~2.28
m*/10* m®, 7 AT AL 32.5~47.7 g/L, JyHbJZE
IKGEENTIK TR AW . B 5 R HE AR 1 37 B 3L
1o 3 AR i i A R B R ARG AL 0 R 10 77K, X6
B 77 7K 43 5 R 86 m*/d L 46 m?/d, KA HE 4 SN

RS K AR T B K (2 R ) 3

11.11m*10* m*.1.95 m*/10* m*, 7= H IR & W i 1k i
5390 50.7 ¢/1..37.6 /Lo (D)5 4 1 07 B dpe 15
HEE AT AR R B ARG BRI 1 7=k T, H R P K R g
1%, 2050 4 m*/d 15 m*/d, 7K HE 4334 0.43 m*/10°
m*.0.76 m*/10* m*, )=t 1R & W S 10 B2 430 R 18.4
o/1..38.8 g/L, 1t 2K 7= H R P A A1
22 AR SIERSOME

AT I DI AR R SRS 3 5 B B 2 W < AE <R
Fo A H =K BARIE LT, RIRAR E RS b
(CH) Fffb & (H,S) & i 2 ik LI (&l5),
AN A OC R s B K BRI AL S
A, HGE S R R AR . W AL A AT
K, FEAE Hl ) K 04 S R B R T 0 08N T
IR Bl A P R T 2 B A AL S 2
KBRS T R T RN ST, T R T
TR A S LK A B T Y e, Bt 2 K kg
2, RIS FK AT I BRAL S S e £

H.S /%

R S S T (A
e S I R NV - SN )

0
2019-10-30

2015-10-30  2016-10-30

2017-10-30 2018-10-30

B5 JTHHKSCASHE Y102-1 F
RASRRE MULSSEHE
Fig.5 Methane and hydrogen sulfide content curves in natural gas

of Well Y102~1 of Changxing Formation gas reservoir in Yuanba
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Fig. 6 Statistical diagram of main component content in of natural gas

of Changxing Formation gas reservoir in Yuanba
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Fig.7 Gas and water distribution profile of No. 1 reef belt of Changxing Formation gas reservoir in Yuanba (cited from reference [20],position is shown in Fig. 1)

(3) 2455 I T P2 P ¥ 1l 7 A=

TOI M BRI E T W HRET,
{HANFE I R rp IR R 2k o 0 T SR
NG I - i B 4 BT R 28 S R Ju K % A i 2
BRE, FOELINREEZAE N R0 % X T
HWARE , FERET GBI 4, D&
oy R AL A 3 T A A A B A I TR B AN E )
PRI 2%

7K 537 F T (4 Sk [ 20, oz v P 1)

TR L2 7= K ST I A = KR 4 iR
45 225 . O 8a iR , KBS FHIK = AN R %
SRYE R R 200t 2~3 SRR B[R] o B 5 v BT, A
TR T DAL R B T A AR R A, AR FRIR
WITHE, 2R E . KR TR S 2 5%
BT SR, DT VA 38 T SR AR R A 2 . @A
8b 7R, Y28 HA ML B R R I 24 4% % B RE B o
KA B e, 77K R



FMEFEAT - VU1 53 0 — B R4 U R A R AE B K AR S S8 5

1
ol
038 $20.001 5540.178°6 Fiioe
= R=0.962 cssnmpnt,
& o .
T PON
S 06 L A— :
S o e
r ‘!&-‘—
%
02 :
0
100 200 300 400 500
DK A Il /d
(a) Y1022

25
20
g i 5 °
5 y=4x10"¢-0. 000 2¢°+0. 044x-1. 521 6
=R R=0.8039 %
& o
=
% 10 r
1
&
%‘ So
5 S
....
0 L_sasagemtefinmmoommesasswmme®et?"- -
100 200 300 400 500 600
DK A7 Tl /d
(b) Y287F

B8 JTMlKMASE = KSHNEFTKSEELELE

Fig.8 Variation trend chart of water—gas ratio of water—producing gas well of Changxing Formation gas reservoir in Yuanba
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Table 1 A general model for early identification of water production

of gas wells in Sichuan Basin
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Fig.9 A general model for early identification of water production types in water producing gas wells in Sichuan Basin
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Table 2 Early identification results of water —unproduced wells of Changxing Formation gas reservoir in Yuanba
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Gas—water distribution characteristics and early identification of water
invasion of Changxing Formation gas reservoir in Yuanba, Sichuan Basin
WU Yajun, LIU Liping, DAI Ping, REN Haixia, LIU Yuanyang

Abstract: This paper discusses the gas—water distribution characteristics and the early identification of water invasion of
Changxing Formation gas reservoir in Yuanba, Sichuan Basin, and provides a practical method for stabilizing the gas
production. By dynamically tracking the fluid variation characteristics of gas wells and combined with static geological
characteristics, the characteristics and the controlling factors of gas—water distribution in gas reservoirs are defined. On
this basis, according to the water output type of water—producing gas wells, the early water invasion recognition model is
established. The results show that: The condensate water coexists with formation water in the produced liquid of gas well,
and the total salinity has an exponential positive correlation with daily water production and daily gas—water ratio. Free
gas and dissolved gas coexist. With the increase of water invasion degree, the content of CH, decreases and the content of
H,S increases. No. 3 and No. 4 reef belts are dominated by free gas, and the palaeo—oil reservoirs should be located here
or in a smaller range. No. 1 and No. 2 reef belts and reef—shoal superimposed belt are gas—water transitional belts, and the
local structure and reservoir heterogeneity adjust the gas—water distribution. The development degree of fractures controls
the water production rate of gas wells, and the increase of water production is related to the gradual breakthrough of
multiple fractures to communicate with surrounding water bodies. The reservoir fractures of Changxing Formation in
Yuanba are underdeveloped, and the water production type of gas well is mainly linear, and there is a warning period of
water invasion. For gas wells with developed fractures and multi—power type of water production, it is necessary to
strengthen monitoring, and carry out rational production allocation analysis, so as to extend the time of water—free gas
production. Reef—shoal development areas in high parts of structure or in relative low parts of structure with underdeveloped
fractures are the preferred targets for deployment. The established early identification model of water invasion can be
popularized and applied.

Key words: hydrochemical characteristics; natural gas component; gas—water distribution; water production type; early
identification of water invasion; Changxing Formation; Yuanba
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