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Abstract

The Carboniferous of the Shaguanping Gas Field in East Sichuan Basin is the focus of current ex-
ploration. Based on drilling, logging, core, and geochemical analysis data, this paper analyzes the
nature of natural gas and formation water in the Carboniferous reservoir. The reservoir fluid
pressure characteristics were analyzed by studying the pressure of each well converted to an ele-
vation of -4243 m, and the reservoir pressure contour maps in different periods were plotted to
analyze the connectivity of the reservoir. The research shows that the gas reservoir in the struc-
tural area is a low-sulfur dry gas reservoir, the formation water is CaCl; type, and the fluid type is
typical alternating stagnant formation water; the connectivity of the entire gas reservoir is good,
and the entire gas reservoir in the original state is a unified pressure system, and the pressure of
the marginal wells gradually decreases as the pressure drop funnel deepens. In addition, the dif-
ference in the high, medium, and low permeability reservoirs in gas reservoirs leads to differences
in pressure drop in different wells.
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1. 51§

VY1 2 by AR S FE R 8000~12,000 m, AP EZE— KX [1]. B )IZRH X SRR R LK, F A
YO RERPAE RS AT &, AR AR BB EZ) 3 x 10" m® [2]. FRSRIGE[3]. BRI 414 6 Vb REREHE X (M i
FUURA A SRR AR AT — & O SRR, 4 B[S [6]% R X A 0k R I UARAR HEAT T IR N VIR 72 506 A
ML HEAT 7 3087, Bk [ 718 BT I FE VR R e B Ak E AT T A T, B AX R
FRIARAE 7 M IS SRR AE M A 4R S . E 2242451997, 2001) [8] [9] 42 ESZE[ 1018 M5 _E 140 90 £EAXHY
BhiFE SRR ) AR A0 R R ASBOR SR SRR S AR 1 o A i B 22 b IR 7L, AR SO T B i
gk I RCEOAEETORE, X 13 HAFRRERAT 1 R 192 FRRIGHAL S BT, SR AR T
RN, FRARE A RSB Z ) B ARFAE 2 B 1 A 98 X ) e e

fift 2R T N SR I RE B 3 0, 8 B TR e B SOBRE M 2 T IIRAPIRES , S5 8= 14
PEH U E g 2@ e BB R 3, R, i 2 I A AR R I 0 V0 SRR S A R R SRR
— B REAEEMIESE L.

2. Xt E#E R

RESF AL T DU T E ST, D91 R B IRR I H s 19 R 70 g A I 1~ S 7 S ki, D9l R
FHE ARV R T T AT SIS S (B 1) YOEERFR R T EH FEZ 700 m R HItR P RIVIREA LG
W=, HRFEEEEAT. FAXARRS TESERE AT ABEHEML, TR HE s X
W, MBS RFARN R TATABREEM, SUF EARGFOR6]. MIEXA R RTTRRA 320
BRI Eh A AR, A Ve EEORERICE kA=A, HZRM R AL - SLER A7),
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Figure 1. Structure location of Shaguanping gas field in east Sichuan Basin

B 1. I RS BWEGE

WA R R AR AT FBAE 0.562~0.595 kg/m'’ 2 8], BIHEFERRKRME, BERN, A1
WK AMZ K LGS RN X, AR 3 B TR 7E 30~60 g/L Z 0], 45 K5 /N T 250 o/L, BATH L.
AR AR BERCR RE £ [0]o AR A R R AR R SR S M SR E — M 193 K (-80°C), ISt 10 4.7
Mpa, FEHIZE A TR IE )% mdaxt B ASFE].

3. MEEREMR
3.1. SRER

POTERE R A R AR BN e TG U 3R R b S W Z B, 2R RAIVE AR 22 BUA VR R K, RS KA,
AFEAELK s WIEVE (i 31 JECLR i 2 VLS, B 31 HF 2 RIR TR W Z /K (K 2).
3.2. RARSHR

WA 13 AR R HT 192 HIRIIEE R, X 1 3l — IR H A = 3R ORI BEAT AT L (R
1), AIH CHy &5 PHIME N 96.89%, #EKEATE 96% LA I, CHs MERE S FEI/NT 0.4%, TR
95%LL Eo X FARESE, R PME HoSy Ny, HEEWENT 1%; CO, &L 1%2%, TN
1.45%. BB, JRIRE TR T U0l S UFRRR A A, FRAFEFFX AR R KRS
HAH A R

3.3. B KM4ER

b R S AN BE A R S b S K VR R AR RE T HL B T IR X i A AR € 1R [12] 0 VhIERE
FH A ¢ R UUE T 200 A S K, B KK BN EETK . Gaupp RATEAGE K EE[13] [14]#4E 51 3&
IKHRA TR R 2K K3 9 A& AL, A8 B PR BRI AZ B L 3 2K @I URE AT, WP <
A1 IR F OB K L EAE 13.13~140.23 g/L 2 [8], “F35175 65.03 g/L, NUTRABAF i X, AHX
N 1.01~1.08 glem’, HiZE/KIH CaCl, BU(# 2), J& T HAIAAZ B sHi R K, ASZHh IR,
T T IARBUR, R TR A KA . o, 8 3 IFTERMR, 0N 13.13 g/L. I 11
FERGE 31 A LA L e, B 110 g/L, & 11 HFEZIAF] 140 g/L A4 . WEBIR R, BNS
FECAEEATT K Mo L A —
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Figure 2. Structural map of carboniferous gas reservoir in Shaguanping gas field

2. ETSBARASEMEE

Table 1. Analysis data sheet of gas sample of carboniferous gas reservoir in Shaguanping gas field

= 1. DTS HEARRSBSESTRIER

y I\ A o
e M o on an " *Zﬁfsﬁ R Eé“;jl R N me o HREGO WP
2 0.5731 97.34 0.28 03 0.61 1.24 0.48 0.027 0 193.1 4.659
T3 0.5772 96.75 0.31 0.33 0.45 1.6 0.84 0.031 0 193 4.658
ik 7 0.5725 97.32 0.32 0.34 0.36 1.2 0.75 0.03 0 192.5 4.644
HE 10 0.5753 96.94 0.33 0.36 0.65 1.3 0.72 0.027 0 193.2 4.66
HE11 0.5747 97.21 0.29 0.32 0.52 1.45 0.47 0.024 0.007 193.2 4.661
HE 19 0.5754 96.99 0.33 0.36 0.44 1.44 0.74 0.028 0 192.9 4.654
i 20 0.5719 97.55 0.31 0.34 0.38 1.24 0.47 0.023 0 192.8 4.649
521 0.5805 95.83 0.34 0.36 031 1.59 1.86 0.051 0 192.1 4.638
HE 25 0.5742 97.02 0.32 0.35 0.32 1.3 0.98 0.033 0 192.4 4.642
HE 26 0.5797 96.41 0.29 0.3 0.39 1.83 1.04 0.031 0.001 193 4.659
HE 28 0.5759 96.93 03 0.33 0.44 1.48 0.79 0.028 0 192.9 4.655
HE 29 0.5782 96.72 0.31 0.34 0.46 1.75 0.69 0.033 0.004 193.3 4.664
T 31 0.5772 96.55 0.26 0.27 0.46 1.47 1.21 0.038 0 192.6 4.65
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Table 2. Analysis data sheet of condensate water in carboniferous gas reservoir in Shaguanping gas field

= 2. VIS B AR RS BURITK SITEER
i ph AR 2 g/em’ £ mg/L #5 mg/L £ mg/L & mg/L Mimg/L HEgL KE

2 6.6 1.0276 3572 7121 2325 24560 78 38.12 CaCl,
3 5.93 1.0082 1232 2531 687 8164 136 13.13 CaCl,
7 6.32 1.0019 20432 2057 480 35870 765 59.79 CaCl,
fE 11 5.5 1.0841 33346 19664 1932 83560 1000 140.23 CaCl,
19 6.5 1.0171 3042 5943 1354 18952 230 29.82 CaCl,
f# 20 6 1.032 10058 7683 3286 38438 150 59.83 CaCl,
i 21 5.4 1.049 11870 11411 2019 44068 207 69.83 CaCl,
i 25 5.1 1.0597 1032 18852 2883 63375 281 87.23 CaCl,
fi# 29 5.85 1.032 8849 4820 826 24276 54 39.28 CaCl,
i 31 6.5 1.0823 18700 21057 1797 71080 164 113.02 CaCl,

4. BEREENDFFE
4.1. FiEES

RIE VD FEPE S AR RSB R OEE 22 3. 7. 104 11 FHMBKRIFE S5 240 i 32 K
(#3)o MRA, SIHIHEERFR-4243 m BEJZEAKR BOX S DTS I EME, W< H
R F SR R A HE R 188 N 60.297 MPa. F AR 46 Hh 2 K 75 4 SR R IR (9 K e
FIRWCEI S RHEOR 1.45, @I E 511 558 K<

B rEar e MHE 24 34 7 100 11 JF5E 5 FIIFBUS I R a2 e 4 S5 e e, SRz
0.106 MPa, iR AR SN R — K1 RS, SORSGET 5 OB E AR ERSH, T EE
FI¥VBAR TSGR R a6 )2 77, i 29 UGS K 7708 59.761 MPa, LG HZE K 71K 0.536 MPa,
Ut B IX LS LEFF R L4852 RS = B, A SO — 8 vk

MR %I He ) RN P IR B AR S = (K 3), T AR B ) RECS IR E A A IR KRR, A
KARBOEF] 0.977 UEHEATRAAEERIFHRE@EY:, “ORABAAEER A, Fik, KR
FRPE B S R BRI e -

JE I VD BERE S A R R SR IR AR TR D) R G b, AR R IR S 53 DA R ST A
—E, WA IR KT YRR SRR S B IE AR, BN CaCl, BUMUZ K, NI NG R S
ARG,

4.2. SEEEME S

PRI VD FEPES A % R 1988 4. 1999 4F J 2012 411 3 5K 45 i B i 74 8 1 i E AT 0 Hr

Kl 4 U SESPF R AR B S0B 1988 AEIHLE R 1S E LR . BT SGEOV AN R T RS, B 3 F
RIWA—ANERERL, X2H TR 3 O N&, bTREA—grdEatt, BrolUE Ex
JIBERE . BT EEMEFAL, FrUASRLEbE. 5o, DESEZE AT, maeE 7B E R
RRAE N b4 E AR v, ZEWTZ AU T 5 AEAE S 5 A — N BAGE 7 6~ 10 AP ORI RS, Y
Bk, JbEI6E 8 HF, FERIGE S I, WA HRMERERESF. BANEEN, MIBIANEFRERET
FEEads, FHRLEMERKN 6 MPa. @F W ZMIT S R2m e, RV XIS @R ZE.
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Figure 3. Intersection diagram of well depth and pressure coefficient in middle of each well of carboniferous gas re-
servoir in Shaguanping gas field
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Figure 4. Contour map of formation pressure of carboniferous gas reservoirs in Shaguanping gas field (1988)

E 4. WEFSHARASELEEHSFELKE (1988 F)

K5 NUD BERE U A R AU 1999 SRR S ISR A th BRI, AR D SRR I — A
A ARG, 7 HEANEE 20 HEIHL RIS TR, RA AT 44 MPa. UONEE 7 577 FREHER, ik
S0 3 AR R AL L (MG — € B, WEBA RS EL AR K, DA 5 R4,
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Figure 5. Contour map of formation pressure of carboniferous gas reservoirs in Shaguanping gas field (1999)

5. IWEEHTSHARRSEMEENDFELE 1999 F)

Table 3. Pressure data of original stratum of carboniferous gas reservoir in Shaguanping gas field

3. DTS HARRSEBRGEREDEIER

e FOEAMP) () EEAMP)  FEIEEm) TSI 730MPa)
A E-4243 m
W10 48.445 60.399 4774.0 60.252
11 48.322 59.687 4490.0 60.358
2 48513 59.435 4320.0 60.310
3 48.384 60.103 4643.0 60.309
7 48.464 59.087 4206.0 60.253
8 46.984 58.747 4704.0 59.237
14 46.843 58.871 4709.8 59.55
20 36.695 46.198 4267.0 47.227
21 38.111 49.284 4944.0 48.91
25 47.459 58.709 44495 59.619
28 41371 52.39 4695.5 52.416
29 47.952 59.761 4911.0 59.857
31 46.154 59.008 5264.5 57.781
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Kl 6 FEVDREFF AU/ ¢ 0B 2012 SR )Z R SR AR . B 45 R R AR A B DK, i
PRERALIIEE 2~25 FIX(BFERE 2. 7. 104 11, 19, 20, 21, 25. 28 ), MIEE@EMELF, &I @ KE
Z—BAKT 5~6 MPa, R GEIICEX, KR O—MRAERE 7 FIGE 25 X . Hi& i 8~14 JFIX
T 26~31 F:IX AR B EE 3~29 F X HH T 2ARE 1 MW 2 B0 82mT, A R @t 2, 2k
T HAS AR R 2~25 JEXEm AR ZE, TER IR Sy A R SRR R 1A R
BAELAE BN R R RS, DGR ETIEE oG R B S IRNER g 2 B

ZESHNN, WRFFSHARRZTIA NGRS RS, BEAGEREER, R2UEN &
HRIS B BT RN T BOR BRI 2 520, ndbui s 8 14 ARG 29 35 FAE@ MR %
5. &g

1) PO RERE A 3R AR U R B, R AR BRI TR BN ORI K M R bR B, BEbTK
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Figure 6. Contour map of formation pressure of carboniferous gas reservoirs in Shaguanping gas field (2012)

6. BT SHARRSEMEENFELKE (2012 F)
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2) VREFFR AR RSB I R A E T 60.297 MPa, “FRIE ) RECN 1.45, JREM = E 512

SO JRIGIRES BN A — KRG, BB IR .
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