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Abstract

In the alluvial fan sandy conglomerate reservoirs in Xinjiang Oilfield, there existed various types
of rocks, various sizes of grains and very poor sorting, so the reservoir pore structure had features
of multiple kinds of modal, including unimodal, bimodal and multimodal. In this study, the multi-
modal pore feature and connectivity of sandy conglomerate reservoirs in Block Qidong 1 were
quantitatively characterized by using cast thin section, mercury injection and rate-controlled
mercury penetration data first, then identification model for multimodal pore structure reser-
voirs was established by using multiple regression analysis; on this basis, the causes of the multi-
modal pore structure in the alluvial fan conglomerate reservoirs were analyzed. The study shows
that the unimodal reservoirs are mainly Class [, bimodal reservoirs are mainly Class 1I and III,
and multimodal reservoirs are mainly Class III. With pore-throat combination turning from un-
imodal to multimodal, the pore development degree turns from good to poor one, and from net-
work shape of fairly good connectivity to star shape of poor connectivity, surface porosity is re-
duced, and average pore size and pore-throat coordination number are declined. The statistics of
147 samples shows that the unimodal reservoirs account for 19%, bimodal reservoirs account for
48%, and multimodal reservoirs are 33% of the total reservoirs in Lower Karamay Formation of
Block Qidong 1. Based on the study, the criterion for reservoir modal judgement is proposed and
the model for pore structure prediction is established; it is revealed that the reservoir types, the
post-diagenesis and water (polymer) injection at the late stage of oilfield development and the
other variation factors are the causes inducing the complex reservoir modals.
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Figure 1. The columnar diagram of target zone in the study area (Well ES7008)
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Figure 2. The pore throat type combination and distribution
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Figure 3. The histogram of unimodal core capillary pressure curves and pore throat size distribution
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Figure 4. The histogram of bimodal core capillary pressure curves and pore throat size distribution
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Figure 5. The histogram of multimodal core capillary pressure curves and pore throat size distribution
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Table 2. The statistics of pore throat characteristics of core samples with different modals
2. NEMRZSE A FLRESMFHES TR

ES L% BER/MD ik REUL TN WAL BRRFL B RAm Gty

LN 15.0~31.20  2080~5000 2.65~4.34  -0.94~1.74 1.32~501 0.29~0.59 16.69~145.67 62
PG ES 14.9~30.10 805~1851 2.29~3.88  -1.28~1.45 1.39-~174 0.23~0.56 0~134.09 156
HES 2.20~32.01 30~797 159~398  -7.26~0.96 1.39~6.79  0.13~0.49 0~94.02 107
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SRR T, N EARATER A AT, SRS MRS IRk B W g A R AT RS 2, XK
(e R B AT St o0 A, EE R M A RIS A AL B 5 W 7 ARSI (2 3)

Q



ENFRpR <5

Table 3. The pore throat structural parameters tested by constant speed mercury intrusion for core samples with different
modals
= 3. NEMRSEFRERFLREZEMSH

Wik TLERE% il SEHFLB ETRMEE CPRIMEE  ROKMEE Py WEEARNR WREAE WREART
= T BBEEIMD AR m CEEam GERpm cERm FLEEA AN ¥ HHmAHN

MREA 15.39 1803.49 138.07 5.39 4.29 17.83 56.71 0.96 2.92 0.68
AEA 17.10 967.45 138.27 6.21 3.64 14.78 69.31 0.25 2.48 0.65
A 14.99 409.38 129.41 6.33 3.58 12.00 77.59 0.12 2.04 0.79

ANFEREAS A OY 22 B E R E ], RS OIS AN 429 um, HKEIE RN
17.83 um, O MEERR A FLMEE Y 56.71, FLME LA, A RT3 SR I0,; E i AR50 2408 0.96,
WEIE 731 RN 2.92. SRS O FRMEE AR, KIKBRIE RS, SN LB RERT; FRkEy
10 3.64 pm, FCRMEIE Y15 14.78 um, MRIEERBIAE O/ WRIE 71 R BN 2.48. SRS E 0T
MEIE AR, LI BOSRAR 5, PRk 420 3.58 pum, B KMEE 428 12 um; FLIELL N 77.59,
FLMEEL R R, AR THMABR: TIRRECN 2.04, 5k RZEEDN, WRIE KNS ATAL) . RSB 2 A5
A, AU FISLBRER B NEE RN, TS A FLMR LR R . MR I A2 e AN RIS 1 22 1
FEREK,

3.4. HEASFLMRGSHG 5 FATHE

XER 1 XAEOQREERER . EERR. HEERESHEAREAT 8T, IR RS R DL &
LB SHURRIE, RES ARSI SEU FAr (R 4) DR EEEREIRAILRE . BER. EK
SR EEERSEL,  Hod ROREE S B AN RIS FLME R RAEARER N, 0 R BB bR A Bh 4R 47 -

A QYR , FLBRE S > 20%, BiE®R >2000mD, JE T Il miBE L. HOfLKY
MBME <75, FikRE >35, W& >05, EENT 1-3, LR REEK, WHE OGS, 1L
ELLE N, HERMEIE PARRR, MWERE, HAE A R EA A, RFUR MR B 8 i

M D & m s, FLBRE BT 15%~20%2 8], 3i&EF AT 800~2000 mD, J& T+ fL.
EVBE Lo A DILBREEMBME AN T 7.5~9 ZIH], ik RENT 2.5~3.5, i/ 1-0.5~0.5, AT 3~5,
TR REER, WA OIS MRS . PERIER Z, ERAMRIE A, T AEEE A E R
A, LI T AR B P —

ERAE O, FLBRE < 15%, BiE%E <800 mD, J&THil. hiBEL. HOILEEY
8 >9, DEARM <25, W& <-05, &L 1~7, BRAKEN, WA OLGES AL, FE5 MmN
WEIER %, SHMEIE A BRI, FLRRMGETE A T P — .

Table 4. The criterion for judging the reservoir pore structures with different modals
= 4. NENRZSHE B FLIREE A iR g

Ytk % - - 1R RS
Wik FERIR i Bh R
oo , Tl B F R
G /% BIBER ¥fE A2 gy N BN BRR

FLBRE /% BiER/mD ¥ 4E/0 S B M1 AN EEN1 TR RAHN UM B/ FLMEE1 2

BREA 1539 1803.49 138.07 5.39 429 17.83 56.71 0.96 2.92 0.68

A 17.10 967.45 13827 6.21 3.64 1478 6931 0.25 248 0.65

A 1499 409.38 129.41 6.33 3.58  12.00 77.59 0.12 2.04 0.79
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4. WA R TR TSR
| BHREESTNERAR

RIEF 4 B-E4 1 X T71740 5. T71839 HEAI T71911 H: 147 MNEREIE 7 N AR . WA, S
A3, IR WS, BEASEMTIE Y 1. 2. 3, AR5 8 MLRS WS 5ESRE
ZHHAT Z u AT, REGFLBRE S E SRS S W EE T .

WANSHOHAT Z TR, AR BE T

C=0.111826 Dy, — 0.03328 S, + 0.199074 Sy, + 0.032787 K, — 0.02718 Ry, —

0.00036 Ryyax + 0.033236 Rypne — 0.06677R + 1.778001 (1)
X CHBESE, 1. Du NBEFE, O S NMIEREL 1 S NWAL Ko NIER,1: R ATH
FLEREAZ, pm; Ry AIRFLB AR, pms Rypve AFLIELE, 15 R ASFIIFLER 4R, um.

F R Z o R AT R RIARAE R 7, BT DCUBS S 305 2 LA SRR, 20 AR B RS B,
05<C<15; Wi, 1.5<C<25; EHF, 25<C<35.

%5 9 TT1721 HHORBIARNGS FIWBE R T R R . 25 R R W] B 1 < C < 1.34; XU
1.61<C<2.38; A 2.80 <C <3.04, HLASHI A5 Y HL A R ST XF AN [F) 5L L B 45 440 1) 40 T

Table 5. The modal judgment of pore structure parameters for Well T71721
= 5. T71721 HFLBREES BN IEZSH i

i , T
F 42 um F 42 /um

B 107405 245 5000 6.99 3.81 084 205  19.23 42.05 5.75 19.84  1.00
1087.07 220 5000 723 37 067 189  12.69 41.79 331 1845 118
1091.2 214 3460 747 367 052 175 8.66 44.94 348  17.6 1.34
1095.3 225 4630 748 375 046 162 9.62 51.45 3.48 1838 124
WA 1058.48  21.2 500 893 276  —0.02 207 0.80 16.69 1.11 571 238
1076.03 219 50.8 885 3.26 009 168 1.09 18.98 1.08 718 225
1077.28 244 829 802 336 027 174 2.30 33.89 2.06 12.47  1.83
1077.42 248 1550 846 3.39 011 170 1.23 34.50 1.69 1204  1.90
1084.02 181 624 889 330 -008 162 0.77 30.40 1.86 758 222
1086.84  22.6 425 812 311 026 192 2.32 34.99 2.10 863 211
1098.26  19.5 247 89 335 004 162 0.9 32.52 1.56 759 222
107742 231 1520 792 340 019 172 1.95 50.44 1.87 1535 161
1093.49 242 750 781 323 044 175 481 317 2.41 11.88 183
EMA 1057.61 164 15.7 11.03 240  -081 262 0.16 6.48 1.34 148 280
106223 121 12.4 1111 1.8 027 213 0.2 2.09 1.36 062 297
1062.76  15.1 6.09 1067 236 -016 184 03 433 1.48 124 288
1063.36  14.4 235 1147 196 051 208 0.17 1.97 1.26 056 296
1068.34 137 097 119 218  -081 217 0.06 2.18 13 061 295
1068.6 13.2 041 1159 224 062 198 0.09 2.88 0.86 073 292
1069.06 117 041 1128 203  -037 1.95 0.17 2.38 0.84 064 294
107645 214 227 10.88 207  -035 209 0.21 3.06 1.06 082 290
1082.28 6.70 009 1225 180 -094 256 0.06 1.31 2.52 033  3.04
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Figure 6. The correlation analysis of glutenite permeability, porosity and modal parameter
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Figure 7. The pore structure development and filling characteristics
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