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Fig. 1 Size and distribution characteristic of debris particles

215



WA P EAB 20254 Bt B2y

RN, JZHE gl 1 L B e s e Ve 2
FERRIB A, BERRE R AR s A IR BB %
BT RE R EEVEH— M S REUE 258 15
R FORE W, WA S RERTUS, SRS A RN
BAERE ST, %G W) S A ROR A i SO, 23 )
FAKBER, F L0 WAE a2 —
MEZENR, MUSF LS EAX, B 5HT Y=
Ik S I SR AL BRI AR Lo A DG . R T PEaiy
WEEZE, AR R EE Y 43 B 1 i A — 3%, W) 2
Yyt 325 0 8 UL A8 T RN R /N 6, X
WORLRL AR K i ir 0 A A (] 2a), MITEI8 /K-8
25 BRI SR 0] 15 35 AR AT X TR S R R K
IR (B 2b), WLEA R & /KB 2R, 1
T[] 1535 R v A s X TR B URRLAR /N | ik
2ZEW A (B 2¢), WA A8 35 300 HARMR, R
1.3 HEERSH Pl

L TP M RURLEE C (AR SRR g Ukr i R A
F/IN, RLBEHE M UKL C (BRI, WU SORL R A
K 5716 AL S, WA 1 8 ORL B AR, 433k
FBGE N, ORI ARER AL, I 1.2 75 JORL L X i
BB PR W (R AT AL R R MR C A
IS ATBIE AL LR R, TSR 3 1E R 4L S,
H5EABERAER KR T U LS, A48
FORPRLEE B M. ORLEE C (ERor 1 R B A i — 1
i EEFR R SEL PL

Zs.
K Zu « Ze « Zs, S FRR 0 — A0S AR EE (R
REE CAEA M ZREL, TR, IH—fb A

I—1I

Imax - Imin

I Iaxs Tnin 23 BIRFRLBE APE KL C {E AL

PI (1)

ZIZ 9I:M9C,So’ (2)

FRAEWTTE X R KAE AR/ ME, P75 R e
M(pm) | K7 C {H (um) F732E A B0 — 2.

2 KLEEAR AN ZAL PLIIE VRN

2.1 BRI FHSELEE

Xof R A SRR I H S 8 H RN
(GR) . YGRS 5 % (PE) FIh 5~ (CNL) o BR T
DL ES LIS, B AN AR M-N S22 E Y M
NCEVEFR 7R S50 Fhse iy B BH 232 5 FL IR EE P 5 (1)
FeBUX=Rox¢" ) SFMI A SH B —ERE IR
LRSS i 2 R R

VBRI YRR 103 Bt g A a b AT
T UEOC R A3 BT I0 S, AR IBORL B R E L R C{E
A3k 280, i 2 (D) H 3 R TR R 280 P
I I B A T 1 % %) 00 S+ ) H- 20145 v o7 A1
Sy MERLEEHE 78 S0 PS5 I0 7 8 22 [ F) A+ S,
HAHSCHEZE R 3. M 3 il DUE e R RN
SR PLS HARINE (GR) . 6 W #1458 2L (PE)
A~ (CNL) #HOCHE e v, AHOC R EG313651-0.75,
—0.51, —0.51; H & M-N ST iy NAE . by
FL BH 38 5 L B S O 1R 3R BRL(X), AH IE R B8040 )
0.38, 0.48, HAWM - SHOH SRR 2

FI AR5 30 S 2 AR S R 2 T A SRR
T T2 Calt L L ) A% 52 AR o A I HE e 1Y
-5 555 2 1y 5 B SR A 5 2 B — RO, FE DR
o, PR A HA BRI, BRI S (AR, TR
T ESS, BRI (AR, B A SR A
JE AT LA W O, A LA RE R . ' e R Wik i i
B B W 2 A A SO S 8 —, B A AR
INE A, AR R AL S PE (R LG R
TSR DA U A 1 v b2 (R A A LR
Ry FER AT 5T b 2 B — 2 H Oy vk, HA 25 R S

o o

a. JURDRIAR I | 3 i BT8R i 5 e
K, Ky,

b FRDRAR I . Srik RS AL o JURDRIAR/IN . ik 2 BRI S UL

KH2= KVZ

KH3’ KV3

Kiu>Kin>Kis; Kvi>Kva>Kvs; Kn HEERBER; Ky KR SER
K2 JURi R/ N RIS AR (o sk [22])

Fig.2 Influence of particle size and shape on reservoir permeability

216



W B . SRR B AR BB AL R F R AR BT A 48 T & L

1.0
pI| pPI 0.48 -0.51 -0.75  —0.51
0.8
M| o2 M 079 -0.9
i 0.6
N | 038 N 0.57 -0.73 -0.82 —0.54
X. 012 IEM X 0.6 0.53 0.4
AC -0.045 —0.28 0.0048 034 AC 0.2
CNL 021 CNL 0.62 Lo ¥
P
oo
=
DEN . -03 -0.16 021 DEN oo
GR —0.36 .- 0.3 (XYM 027 GR 046 04
PE 03 011 -0.17 017 026 -0.38 . PE
0.6
RT | -0.17 022 019 018 -029 -021 -0.095 —0.067 0.19 RT  0.95
0.8
RXO | —024 021 0.13 0.077 -034 -0.15 —0.063 —0.016 022 [MUEE RYO
-1.0
PI M N X AC CNL DEN GR PE RT RXO

PLKLEERRRSHL M. M-N 282 P i) MO SRR 7R S80 5 N MEN S22 NCR I EPERR 7R 28005 X ety e BELR 5 FLBREE-F 7 SRR,
X =R,,¢* s AC. FHYII 25 CNL. AME T DEN. #MEHEEE; GR. F AR S PE. SO T5 450 RT. DRI HLBELAS; RXO. Al v BELAS; R[]
K3 RIFXHEIELL PLS ISR B R AR SR

Fig. 3 Pearson correlation between P/ and logging parameters of the Shaximiao Formation in the Tianfu Block

2 A A IR BB VIR OC, YT RURL AN A A, —
L R TR, WK 8 5, Wb —F(E K, PR I SRR
MR — R S A —E R R, YLEEE
A3 MR 25 S 5 B AR — 3K, DR AR AR 9T e B 1 AR
ME(GR) ., JEH IR 1 % (PE) Fh—F(CNL) K
FAEIRLRL L ) U S8
22 MIEIBTRSH PINHEERLE

T ek A Tk B RIS (GR)
S R WA HR £ (PE) AR~ (CNL) 3 > S 40H —
b JE AT A AL 3, T BRI R . AU o
PR GE T — B T LB SR B R, B AR SR
R H—Fh Ze M AR 6, RO EHE A8 460 21— 187 19 AR A
RZah, (FAEM IR 1 ROy 245 14
AFRCEE 1 R b, 5 2 KT 2EHEES 2 M AAR (56
2 FRLAY) b, IR . 32 RS 4 HT S R A

TGy, 20 i B A o3 R v B A i AR 5K, RIS
PRFFEE B2 XF Jr 25 DUk S K B RAAIE, (AR B B 43 B
i U BR A B 1 B T B T

P10 103 AR R AT R, v LR
3 A TR R RRIE (A 4390 2.308. 0497, 0.228,
iz FRFAEAE KT 1 R BRI T2 Al B0 B 0, o
¥ GR. PE. CNL 3 -0 b ZH0 4k AL 1 A4~ F 08
a5, IR TS LAY RS 1 R R B 4 R
0.886, 0.693, 0.828, F i1 1 BYAHSC R AL AT LA i) &
RO AR LU Y 172 YRITA53), 610 Zog HIAH
FRBET 0.886/(2.308)"°=0.583, Bl Ty 1 my %
KN

F) = 0.583Zgz +0.456Zp; +0.545Z 1 (3)

BHRECE N Fy 555 DR B R 280 PT kAT

SRS, Qi 4, nTLUE e R RS PTS

x1 ERSOWER

Table 1 Results of the principal component analysis
. WHRFHIEN B Wi P ¢ B
FFF(E T %% Bit %% Zor Zog Zow, Zor Zps Zowt
F 2.308 83.675 83.675 0.583 0.456 0.545 0.886 0.693 0.828
F 0.497 10.676 94.351 — — — — — —
F3 0.228 5.649 100 — — - — — —

217



W P B AR

2025 4F

Fad H2 M

INBHPI
(=)}

g
~

A

y=1.337 4e 0368

R*=0.8316

ES i

B 4 REEHERSE PIS T FI AR E

Fig. 4 Correlation plot of the particle size indicator parameter

PI with the principal component F

Eor Py BABAREOCER, Rl LLaEE 6oy F

XPRLEEHR AR SR PL ik

&5 2 RIS H K A JF VIR i 4 (2140 ~
2267 m) K FETE R S8 PLINHPEM R IE, 7T LA
W R BCE T DA b e o 3, Hel i
B BT S B o B i SR s R S5k PL
FUA B 0 R HE X R OC R, HOH S PT SO
SYMTIY PIEAS R A 508, BRI 158 Bk B 48 7
S0 PI O] LAERFAE H AR X B 07 B K/

3 fEJEURDRLEE 57 BE G &R

3.1 FERETAINERM
1B U )~ VR S i U B B R A, A
SRR B I AORRGE B RS A R 24T &

SRR [ LIS PG
_ CXKXK,xHXAP

1T R AR, H k=R . , (5)
PI = 1.337 4¢3 (4) ﬁ"X“"Xlg(ZJrS)
T EBI Y%
0 100
CAL/IN o CorePl o o
ST 20 | 0 5
- GRI/API PE/(B-E™) CNL/pu F, PI
W - 150 | 0 30| 45 15[ -5 570 5
- 2150
L 2200
- 2250

218

& 5

Core PI. A URLETRE R ZH0 1 IN=2.54 cm
YRR AR RS RSB P EM SR E (ki A JF)

Fig. 5 Result of P/ logging evaluation based on particle size indicator parameters in the Shaximiao Formation



W B . SRR B AR BB AL R F R AR BT A 48 T & L

A 0 MM AIERERE H 5, m's; K NA KB
B, 107 um’; Koo WX BB R, C NEANE R
B, — B 0.54; AP i A I 77 22, MPa; H Ry

T URA BRI, m; o il TR B L, ToIUG o

M AFNE, mPass; e A HEIEAE, my e
MR, my S R R B, TR
A JUBALSE A R] | BRSSP B RN B A
FEZ2 R SZ 7= 1 E SO 2T R 5 J:
0] CXKXK, ) (6)

APxH .
ﬂoxﬂOXIg —+S
Iy

TEM A SEPRIT Kt fe b, 321 R FR ], ANTR] 9
AR O REARE T RS
BESFAK, Hit, Al L%

C

J, =

e (DAEA(6),

Jo=axKxKyo (8)

M (8) T LA H, Yo iR Re R/ 45
R TAEZ BB, b TIEE A BRI KN, B
RE )2 BB EHE YIRS, Kk, AR FT4 H
Wi EEFR R SH PT 10T DU A 2 7= BE K/
3.2 MEERSH PISFEENXER

EHGITT R XHIPZ L 7 1 8 AN
2B IFEA U LA T 7 DAk B 4
INZER P, S il B ™ e 5 A T OURRL 2 fr) i)
R o

& 6 A4yt Z BORLFE H8 78 280 P iR 1
FRAE. FIED 6 T Bt I3 B TG BEL I 2 4 3 o, )
R BEE N PL S INE S B W Kk,

a= , (7) - e N .
B Xlg(g . S) 5 8 MR AURBENY PLEHEAT R, 155 x, Hfeik
o 0
v :_Etﬁ :
K% B £ A K& CIF 4% BIF K% DI
1794~1 864 m 2720~2 749 m 1781~1 806 m 2676~2 739 m 2208~2296 m
JCRHFLE: 1.97x10* m¥%d ~ JGRHIf&E: 3.82x10* m¥/d TCBH A i 4.92x10% m¥/d TCBH I HE: 10.46x10* m*/d  JGPHIR R 18.96x10* m¥/d
TR EU% TR EU% AR E% AR E0%
0 0
e o BB
S —~ on
O gd = s
i | R EG— 33

H 800

T TOBHAL ek Ay it AR I A W b s SR RE S i+ TE BELUAL f B A TR B T [
K6 RINAHHR M IHRZ BORL TR R S8 P AR

Fig. 6 PI characteristics response to the particle size indicator parameters in several tested layers of the Tianfu gas field

219



WA P EAB 20254 Bt B2y

i=stdep

x=ZPI,-, (9)

. H: stdep. endep 7351 S I 150 )2 B 14 L 4 TR B AN
BROURGRE . #r B TR 0 5 x IR, W
Kl 7. BE 7 0] 5: TR 0 5 x R A 4E
BOCHR, HEHRLWT:
Q =2.391 60 x| (10)
FIHZC(10) AT RhFE 7R KNS V08 2 )2 1
PRRER/N . EEIEOUT, 7P RE R/ N2 i
it 2 15 155 R sl LR 45 44 I I 43 28 R b A7 ) 2
T 2R A FH U022 ek 2L i )23 L B BE 43 A 7E 8% ~ 15%
Z ], B ERLE 0.1x107° ~ 10x107° pm’ Z [, #2485
KB, MFHARMERT B A I 25 55

60
[ ]
~ 50 0=2.391 6et00ix
iy R=0.851 4
E 40
=
5) 30
i
B 20
=
R 10
0 5000 10000 15000 20000 25000 30000
)2 B PIEINEx
B 7 RIFS MR B ICRL 5 R HE R S5 PTRY 2
{H x £ FH

Fig. 7 Correlation between the unimpeded flow rate and the
cumulative P/ value, x, in the test section of the Tianfu

gas field
o1 T A AR X B e PR DL rh -4k o 3, R
R, BAESE 2 8] LLBRARLIE] FL oA 3, JORE B i A
PR 53, Ui 20 25 M 2 S Bk T 148 8 DR 14
ARFNRN, PR AT LKL 48 75 S 80 PIRAR 78 KIN
S YHZ N A RE -

4 %5 B

(LR EE 70 A BORE P BRI R M RLE C
EF 21 R B, e T — N SRR, AR
FIFR/NHRLEE F8 78 S50 PL S H00T LU ML 2 1
BB, PHAMK, (#1258 ENEBET

()t F SRS | 3 MG H W W i A
O [ R UREAE BE A BB B, R 3 o3 o3 A
W, ENT T ORI AR RS R PG DI 2 i R AR ALY,
IR AT AR AR IR b R e 4L BORR B )
KA

220

(3) 7T T RLEERE R S 4L PL 5182 7 RERI G R,
AL T RIFTI BB AT O SRR RS
KPR FNE x B4 K0 ZAEI, 2R ml LR
57 FARIX D B AL 82 BE R/

Fr B AR B R B EA B R,

The authors declare that no competing interests exist.

S Uk
(1] T4k, T30 YUBLE SUURUMT [M]. JLt: 4530 Toll th gt
2007.

HE Y B, WANG W G. Sedimentary rocks and sedimentary
facies[M]. Beijing: Petroleum Industry Press, 2007. (in Chinese)

[2] EANS, 2, EMM. STy R Boh B sh 25 R b

FEAESE [J]. BB TF, 2019, 65(2): 503-513.
WANG Y P, LI D W, WANG J P. Analysis on grain size of alluvi-
al sediments in the Qiaojia segment, Upper Yangtze River, based
on dynamic image method[J]. Geological Review, 2019, 65(2): 503-
513. (in Chinese with English abstract)

[3] SHULKIN V M, STRUKOV A Y. Particle-size analysis of mod-
ern bottom sediments by the laser diffraction and sieve methods[J].
Russian Journal of Pacific Geology, 2020, 14(4): 378-386.

[4]  JTIL, K1) G751 MG RLRE R I A I 2 B R A S 5 R BE (1],
TR, 2021, 42(3): 380-387.

YOU F, GENG X. Granularity of terrigenous clastic rock using
sieving method and laser particle size[J]. Acta Metrologica Sinica,
2021, 42(3): 380-387. (in Chinese with English abstract)

[51 HFWr. GUARM R 2 B 7 i i L8R ). (S R R gL LA,
2019(12): 147-148.

TIAN Y X. Comparison of sediment particle size analysis
methods[J]. China CIO News, 2019(12): 147-148. (in Chinese)

[6] PASSEGA R. Texture as characteristic of clastic deposition[J].
AAPG Bulletin, 1957, 41(9): 152-1984.

[71 PASSEGA R. Grain size representation by CM patterns as a
geologic tool[J]. Journal of Sedimentary Research, 1964, 34(4):
830-847.

[8] PASSEGA R. Sediment sorting related to basin mobility and envir-
onment[J]. AAPG Bulletin, 1972, 56(12): 2440-2450.

[9] PASSEGA R. Significance of CM diagrams of sediments depos-
ited by suspensions[J]. Sedimentology, 1977, 24(5): 723-733.

[10] BTt XIEM], MITTH, 55, BT TEE0R A & it )2 ST

SO AR R (9] R0 2018, 25(1): 41-45.
GED S, LIU Y M, LIU X Q, et al. Application of grain size ana-
lysis in tight sandstone reservoir and sedimentary environment
evaluation[J]. Special Oil & Gas Reservoirs, 2018, 25(1): 41-45.
(in Chinese with English abstract)

[11] DAWELBEIT A, JAILLARD E, EISAWI A. Grain size analysis of
the Latest Quaternary Kordofan sand of Central Sudan: Deposition-
al environment and mode of transportation[J]. Aeolian Research,
2022, 55: 100785.

[12] WIDED S, JALILA S, KAMEL R. Grain size analysis and charac-


https://doi.org/10.1134/S1819714020040053
https://doi.org/10.1306/74D711A4-2B21-11D7-8648000102C1865D
https://doi.org/10.1111/j.1365-3091.1977.tb00267.x
https://doi.org/10.1016/j.aeolia.2022.100785

WA S

s BBE BB R RAER ST AL 35 L

[13]

[14]

[15]

[16]

[17]

(18]

[19]

terization of sedimentary environment along the Bizerte Coast,
N-E of Tunisia[J]. Journal of African Earth Sciences, 2021, 184:
104353.

FRRIK, SFIRHF, R, 45, R AT FE R R DU R 52
PRI, e DAVERE R A M P b 2 5 DX o 2 o B i 2 91 ().
PHLAT IR (A SRR, 2014, 29(6): 6-12.

CHEN H Q, SHU Z R, LIN C Y, et al. Application of grain-size
analysis in research of sedimentary environment of conglomerate
reservoir: Taking alluvial fan reservoir in the lower member of
Kelamayi Formation in some area of the northwestern margin of
Zhunger Basin as an example[J]. Journal of Xi’an Shiyou Uni-
versity (Natural Science Edition), 2014, 29(6): 6-12. (in Chinese
with English abstract)

XUZH, 3E5, FOROC, % WIR . BIRZBCER A )2 BCE AR
FEE A UJ?EZ‘EiﬁJISaT@ﬂ( KA B [1]. S FRHE R

2023, 42(1):299-310.
LIUHK, AI'Y, WANG G W, et al. Quantitative well logging eval-
uation of diagenetic facies of deep and ultra deep tight sandstone
reservoirs: A case study of Bozi-Dabei area in Kuga Depression[J].
Bulletin of Geological Science and Technology, 2023, 42(1): 299-
310. (in Chinese with English abstract)
RERRME, EFEE, IR, 55, HEM AR A3 75 AR KRR B 2 i Y 2EL 200
LI IV B AR K H DU A )2 S [T]. M SRR E 4, 2023,
42(5): 82-93.
KANG J L, WANG J H, MA Q, et al. Fine-grained sublacustrine
fan deposits and their significance in shale oil reservoirs in the
Lucaogou Formation in the Jimsar Sag, Junggar Basin[J]. Bull-
etin of Geological Science and Technology, 2023, 42(5): 82-93. (in
Chinese with English abstract)
R, FOBTER, A, A5 BETORBERE I Y 52 et 28 sy
% D], MR E R (ERALA D), 2016, 46(1): 279-285.
ZHAO J, DAI X Y, GU L, et al. Method of permeability model es-
tablishment based on the complex reservoir controlled by particle-
size[J]. Journal of Jilin University (Earth Science Edition), 2016,
46(1):279-285. (in Chinese with English abstract)
Ve SC57, WARNE, Bk B, A5, s R HB R ARIR T = A N TTARARALE:
DABRIT. 11 a0 2N [T B8 ol D 51 0], b o B 41, 2023,
42(5):103-114.
TAO W F, GEJ W, LEL Y C, et al. Depositional characteristics of
a relay ramp controlled braided deltaic system: A case study in the
Eocene Huizhou Sag, Pearl River Mouth Basin, China[J]. Bulletin
of Geological Science and Technology, 2023, 42(5): 103-114. (in
Chinese with English abstract)
{%1%2“ B, ST, S, T A AR AR (1 75 LA 3L
7 ik 2 D0 DE A5 7 BE U (0], b ER W B2, 2018,
61(12): 5115-5124.
PAN B Z, FANG C H, GUO Y H, et al. Logging evaluation and
productivity prediction of Sulige tight sandstone reservoirs based
on petrophysics transformation models[J]. Chinese Journal of Geo-
physics, 2018, 61(12): 5115-5124. (in Chinese with English ab-
stract)
BER, b, BE5E, A5 RLEE MM IE S Atk it |28 S i vh
BRI [9]. TAREHER A4, 2022, 19(3): 310-315.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

XIE X Q, WU W, CHENG L, et al. Application of granularity ana-
lysis in permeability modeling of complex lithologic reservoir[J].
Chinese Journal of Engineering Geophysics, 2022, 19(3): 310-315.
(in Chinese with English abstract)

B, RO TT, WAR, 5595 5. B T XU [RDRLEE
I 9], RIRATE, 2007, 27(12): 36-38.
LUO L, ZHU X W, CHANG J, et al. Logging recognition methods

1 18 25 1

for clastic rocks with different granularities in blocks Su-5 and
Tao-7[J]. Natural Gas Industry, 2007, 27(12): 36-38. (in Chinese
with English abstract)

Eﬁ% ?K%i JURNIURR) P ik i 5 RO R S R X LU ST K
ST A, 2017, 41(2): 239-244.

DAI J, ZHANG P. Comparison and its significance of grain-size

/\u

parameters of several sediments with graphic method and moment
method[J]. Journal of Geology, 2017, 41(2): 239-244. (in Chinese
with English abstract)

DJEBBAR T, ERLE C D. # 1 ¥l
AR AR Tk H A, 2016.
DJEBBAR T, ERLE C D. Petrophysics[M]. Translated by HU F L,
LI C L, LI X, et al, Beijing: Petroleum Industry Press, 2016. (in
Chinese)

BN, SR, $ABE, 5. I T R AT R i S LR EE T
FIREMIE 0] A RKAR 5], 2010, 32(3): 100-104.

HU S, ZHANG C M, HU Y, et al. Method of porosity calculation

[M]. S35 e, 2510, 2588,

of glutenite rocks based on principal component analysis[J]. Journ-
al of Oil and Gas Technology, 2010, 32(3): 100-104. (in Chinese
with English abstract)

HIBE, Bk, I, A5, FET F R TR TR I 2 AL
BREERHT T IE 0] A, 2012, 36(2): 130-134.

SHEN B, MAO Z Q, FAN H T, et al. A new porosity calculation
method based on principal component analytical technology for
altered formation[J]. Well Logging Technology, 2012, 36(2): 130-
134. (in Chinese with English abstract)

T, AR 2 7 AR TN Uy s B LA (7). A 2R,
2000, 21(5): 58-61.

MAO Z Q, LIJ F. Method and models for productivity prediction
of hydrocarbon reservoirs[J]. Acta Petrolei Sinica, 2000, 21(5): 58-
61. (in Chinese with English abstract)

FBRHE, R, WK, S P VR A B A R
PERHAR (], R, 2023, 47(1): 42-47.

WANG Y X, MU Y, XIE B, et al. Gas-bearing properties log eval-

P

uation technique for tight sandstone of shaximiao formation in the

central region of Sichuan Basin[J]. Well Logging Technology,

2023, 47(1): 42-47. (in Chinese with English abstract)

TR, ARAS, B IR, S5, U1 4 R RF A P8 i 21 R T B
b SR WA 1R BRI R SRR ROR 0], A4, 2023,

44(6):917-932.

YANG Y, XIE J R, CAO Z L, et al. Forming conditions and key

technologies for exploration and development oflarge tight sand-

stone gas reservoirs in Shaximiao Formation, Tianfu gas field of

Sichuan Basin[J]. Acta Petrolei Sinica, 2023, 44(6): 917-932. (in

Chinese)

FERFE, A2, FEEM, 55, BT RIRK S B R AR B8O

221


https://doi.org/10.1016/j.jafrearsci.2021.104353

W P B AR

20254F 5443 2

[29]

[30]

[31]

[32]

[33]

[34]

[35]

SAEEIISECSRET [7]. KR L, 2024, 44(9): 68-76.
WANG Y X, ZHAO Z A, TANG Y L, et al. Intelligent prediction
of logging parameters of tight sandstone gas reservoirs based on
knowledge-driven chart constraints[J]. Natural Gas Industry, 2024,
44(9): 68-76. (in Chinese with English abstract)

I, XA, W, A DU g A S I 2 B = L
RIS ], ARAOATIMREEEER, 2024, 48(4): 41-53.
WANG L, LIU Y, CAO Q, et al. Classification and evaluation of
pore throat structure in tight sandstone reservoirs of the Xujiahe
Formation in the central Sichuan Basin[J]. Journal of Northeast
Petroleum University, 2024, 48(4): 41-53. (in Chinese with Eng-
lish abstract)

W, mRUE, il 5. BURT A S-S DU RUR A
K 1. AR 5%, 2024, 51(4): 667-678.

DAIJ X, DONG D Z, NI Y Y, et al. Distribution patterns of tight
sandstone gas and shale gas[J]. Petroleum Exploration and Devel-
opment, 2024, 51(4): 667-678. (in Chinese with English abstract)
BT, TBRAE, BHK, 55, A E e B e S Ut
PRI (], AR TIIR G IT 4, 2024, 47(3): 77-84.

XIA XY, WANG Y X, XIE B, et al. Array acoustic logging to
evaluate gas-bearing property in tight sandstone gas reservoirs[J].
Natural Gas Exploration and Development, 2024, 47(3): 77-84. (in
Chinese with English abstract)

TR, 2588, WA, 5. BETREZ KRB A k2 B a5
BERBGE [J/OL]. KL K22 24 (H SR BE A ), 2024: 1-12.
(2024-03-20). https: //link. cnki. net/doi/10.16772/j. cnki. 1673-
1409.20240320. 001.

WANG Z H, LI S, TANG Z, et al. Study on permeability model of
ultra-low permeability sandstone reservoir based on reservoir clas-
sification[J/OL]. Journal of Yangtze University (Natural Science
Edition), 2024: 1-12. (2024-03-20). https: //link.cnki.net/doi/10.
16772/j.cnki.1673-1409.20240320.001. (in Chinese with English
abstract)

H I, R4, ik, A5 SO b a2 FL B B 5k mh
[J]. SR PRI, 2024, 39(4): 1597-1606.

XIAO X, WANG Z H, YE Y F, et al. Novel porosity prediction
method for tight sandstone reservoirs: A case study of member of
He8, Ordos Basin, Northern China[J]. Progress in Geophysics,
2024,39(4): 1597-1606. (in Chinese with English abstract)
b=, b 3o, BREAS, 5. BUR A LIRSS 0B 58 B 5
TR J5 ks LA il DR 2 AR Y 28 A 4] [0, A0 I SE A6 b
2024, 46(1): 202-214.

CHEN S Y, YANG Y Q, QIU L W, et al. Pore throat structure ana-
lysis and permeability prediction method of tight sandstone: A case
study of Jurassic Shaximiao Formation in central Sichuan Basin[J].
Petroleum Geology & Experiment, 2024, 46(1): 202-214. (in Chin-
ese with English abstract)

IV, WS4, XUBHE, 46 NPT X — B R s b
R I 5 22 57 PR AR (0], RAR IR, 2024, 35(7):
1136-1149.

222

[36]

[37]

[38]

[39]

[40]

[41]

[42]

LIPW,HU Z Q, LIU Z Q, et al. Types of the deep tight sandstone
reservoirs and their different controlling in the second member of
Xujiahe Formation in Xinchang area, western Sichuan Basin[J].
Natural Gas Geoscience, 2024, 35(7): 1136-1149. (in Chinese with
English abstract)

XUHE B, 13k, 0, 5. FET Ik B AR LB BE i (0 IR L AR
BWHEBEFREM I D] WIHEOR, 2023, 47(6): 746-752.
LIUJY, FENG J, GUAN Y, et al. Permeability evaluation method
for marine low porosity and permeability sandstone based on im-
proved electrical imaging porosity spectrum[J]. Well Logging
Technology, 2023, 47(6): 746-752. (in Chinese with English ab-
stract)

B AR, MREICRR. SRR 22 07 A b L AR BB bR i SR AR A B R
B [90. Bl R 5 T A, 2023, 23(31): 13265-13272.

PI W, CHEN J Y. Characteristics of tight sandstone reservoirs and
logging identification in the northern Ordos Basin[J]. Science
Technology and Engineering, 2023, 23(31): 13265-13272. (in
Chinese with English abstract)

EIEM, FLLN, ROER, 45 BUR A= FLIR S MR R X
EOM PR IR USSR 2 57 G b ki — & S X FE 4 8
Bl [J]. RASHEREIE, 2024, 35(4): 623-634.

WANG D S, XIN H G, XI K L, et al. Characteristics of pore throat
structure and its control on oiliness in tight sandstone reservoirs:
Case study of the 8th member of Yanchang Formation in Zhijing-
Ansai area, Ordos Basin[J]. Natural Gas Geoscience, 2024, 35(4):
623-634. (in Chinese with English abstract)

T AR, T, . BUBEN A UM B LBR S5 2 JUZ IS
FRAE [1]. Wrdih <, 2024, 31(1): 34-41.

NING B, REN D Z, WANG H, et al. Multi-scale combination char-
acterization of micropore structure of tight sandstone gas reser-
voirs[J]. Fault-Block Oil & Gas Field, 2024, 31(1): 34-41. (in
Chinese)

B, XIRL, ()R, 45, SRR ZH A A& 1| BeBuE A k)2
SATEO [J]. RIR TR, 2024, 35(3): 449-464.

ZHAO Z, LIU Z, HE F Q, et al. Dynamic evaluation of tight sand-
stone reservoir in the He; member, northern Ordos Basin[J]. Natur-
al Gas Geoscience, 2024, 35(3): 449-464. (in Chinese with Eng-
lish abstract)

ERHE, ARHA, i, S BETB B ARG BRI RE B
WI7Ek (). AlEREOR, 2021, 49(6): 105-112.

WANG Q H, ZHU M, FENG J, et al. A method for predicting pro-
ductivity of sandstone reservoirs based on permeability synthesis
technology[J]. Petroleum Drilling Techniques, 2021, 49(6): 105-
112. (in Chinese with English abstract)

WA, R, K, & B BB A SUZ T e Jr it
7% [J]. MIHAAR, 2016, 40(5): 602-608.

FAN Y R, SONG Y, ZHANG H T, et al. Capacity prediction meth-
ods of tight gas sandstone reservoir with low permeability[J]. Well
Logging Technology, 2016, 40(5): 602-608. (in Chinese with Eng-
lish abstract)


https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/https//link.cnki.net/doi/10.16772/j.cnki.1673-1409.20240320.001
https://doi.org/10.11911/syztjs.2021122
https://doi.org/10.11911/syztjs.2021122

W B, BB BRSBTS AR 3T E L

Summary for “FUEAD A HE)E BURLRLE B B R A XA P Re e~ = L

Quantitative characterization of the clastic particle size of tight sandstone
and its indicative significance for productivity
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Abstract: [Objective] Particle size analysis is important for the evaluation of clastic petroleum reservoirs because
it can identify the stratigraphic depositional environment and assess the permeability of reservoirs. [Methods] Using
the dense sandstone reservoir of the Shaximiao Formation in the Tianfu Gas Field in the Sichuan Basin as the
research object, we first analyzed the influence of the particle size and shape on the permeability of the clastic rock
reservoir. Next, we combined the median and C values of the particle size and the sorting coefficient to perform a
comprehensive characterization of the particle size indicator parameter (P/). Additionally, we carried out a principal
component analysis on the natural gamma-ray logging value, photoelectric absorption cross-section index, and
neutron porosity, which are more sensitive to particle size. An exponential relationship model between the PI and the
principal component parameter was established. Finally, the correlation between PI and reservoir production
capacity was analyzed by combining the Oil test and logging data. [Results] The statistics of 8 test gas sections from
7 wells in the Shaximiao Formation of Tianfu Gas Field were collected, and the PI values of 7 wells were calculated
using the above method. The response relationship between the unimpeded flow rate and the P/ was analyzed in the
test sections, and the results revealed that the unimpeded flow rate and the cumulative P/ values in the Shaximiao
Formation exhibited an exponential relationship, with a correlation coefficient of 0.85. [Conclusion] This study
reveals that, for reservoirs whose lithology is dominated by medium- to fine-grained sandstone, with large variations
in grain size, and with storage space dominated by residual intergranular pores, the P/ can, to some extent, serve as
an indicator of the production capacity of this type of reservoir.

Key words: particle size parameter; particle size analysis; well log; productivity; Shaximiao Formation;

Tianfu gas field in the Sichuan Basin; tight sandstone; clastic particle
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