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Abstract

Through the observation of cores, thin sections and scanning electron microscope observation,
and mercury injection test, the basic characteristics of Chang 6 reservoir are studied. The reser-
voirs are classified and evaluated by taking parameters such as thickness, lithology, capillary
pressure, physical properties, etc. The research result shows that the reservoirs of Chang 6 are
mainly sandstone reservoirs developed in the sedimentary environment between distributary
channels and distributary channels. The content of detrital components is the highest in feldspar,
the content of fine sand is generally more than 70%, and the content of matrix is medium. The re-
servoir space is mainly composed of primary pores, residual dissolution holes and micro-cracks,
and the pores are mostly cemented by calcite and partially cemented by chlorite, and the pores
are usually cemented by calcite and partially cemented by chlorite. The maximum porosity of the
reservoir is 13.8%, the minimum is 2.5%, and the average value is 9.0%. The maximum permea-
bility is 20.49 x 10-3 pm?, the permeability minimum value is 0.01 x 10-3 pm?. The average value is
0.85-3 pmZ2, The correlation between porosity and permeability is good, and the correlation coeffi-
cient reached 0.84. The Chang 61 reservoir has larger porosity than the Chang 62 reservoir, rela-
tively narrow permeability distribution, strong heterogeneity of the reservoir, poor connectivity
and weak oil affinity. There are mainly Illa and IIIb reservoirs, accounting for 83.3% of the total
reservoirs.
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Bt X A Eh BRI R DT sEAR B, BT =R KA 2 A S . BENREE, I 25t
B S T 2RI, £6 =B G KA B DR, FEA BT T Al SO ER B I RR 1] [2] [3] [4] [5]
BT NEEXT K 6 fift )2 I FL BRARFAE AN B R AR 45 7 TR 1 2 RIS [1] [2] [3]. EZCE XERAG T 2011 4, AH
Xof T Al X B AR, A 1072, 7 1076 & ZIX IR, SOMEZE X R TFu, S22
SERENRTT R, AT )R RI T K 6 HIZH.
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4.1. BAYREEH

WIS LM N NS A SEER, HEEMXK 6 i ZatE RO KA s, Sk
(K 2-5). WaEmEAS EERKA . A5, BT AERER, KOS EANRE(E 3). AXK 6 bE
Hoyd, KASEYY 51.97%. HdHKAaEEFY 2931%, BEKASEFY 22.67%, Hix VA3,
P 27.17%. FHIEEERD, P 2.5%, EEBVIRAEMER A SEAR. Kk, AXK 6 EER
AR AT A

0 40 80km
— T

v —
T o  —

Figure 1. Structural location map of the study area

1. RXEEERE

DOI: 10.12677/ag.2018.85106 965 HhBRBL 2RI


https://doi.org/10.12677/ag.2018.85106

Tl &

7 BRMmD i
? f;f ’ J/'*;“ 0 (AP 200 "
R E 28 MBH = e =y
’ 5 | BRm] wH | TaE 1
~ Jo mv» 200
1080 i
1 |l¢Ex]
i b p T3 7]
1090 .
£ h N =
= . |\ <_>
a 1100 1] 3 (1) =
‘L/i ] fl 7y Vi 8
+ K612 1] s T ]
o1 1110 F--HE R K B |
1P 2| | = 7/;1}"?7'51&
. T Wi
_ pm———r o 73 DiL 1] IE %
] &)
20 TR I3t 7]
K621 : 7 ?
11 ES R |
130 1|} eannnn 3 )
¥ |k g
= n I
= 6 11407 5| A I3 YL I i i fi
410
K|, 1(1%R
62| | nso N> R
10 S5 ifc
|
1160 iy
B "é“ — ]
— 4 ¥ Ji ]
% Kl | 7T < P
63 s = o i Tr_a;ﬁ i
111N M YRTE
# e A RS = i k
— A
— [T AN 9759 3
¥ ] d & 73 LA 8 %
3| e 1190 v
6 4 ) i 3 )
] IN
1200 a:———
R

Figure 2. Characteristics of sedimentary microfacies and typical logging curves
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Table 1. Stratigraphic classification
* 1. BREMER2ER
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Figure 3. Chang 6 reservoir lithologic triangle in Tanjiaying
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4.2. FLBREEHR
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T8 Wk AR FL AR R A BRI FL(EL 5), D B E RS I E A A T A SRANIE AT R VA
%R, REEFCHM AR FLAA SR AR thFLIE B 6).

4.3. FLEEEFSIER

YRGS HLX 12 DRCSHK 6 i 2 B 245 BeA OFF S TPIEIR, 4R ER, KXK 6 iEZ1L
R B KA N 13.8%, B/IMEN 2.5%, “FHME N 9.0% (% 2). FLBRE EEAGLE 7%~12.0% 2 [A](ESLE
T%~11%2 [8]), 230 B FIFLBRE (5 43Rk S 1 82.3%. BEANFEM T, FLBAEERT 7%HIFEM (5 93.0%, K
T 8%IIFE it 15 89.3% . MANIAI 73 HT, fifiJ= HH B2 T ALRRFEIZ#TAL 2, K 61 )2 FLBRE FIELE 9%~10%,
MM 62 FLERE FALE 8%~9%, HEAHEE A /i hs — NFLIREE, g Z 90 m) b SR A e .

KX K 6 121518 F H N 20.49 x 107 um®, Fe/ME 0.01 x 107 pm?®, “FHIEAN 0.85 x 107 um*. H
BIERMATC RS, RINIA UERFAE, BEFEMTE 0.4~0.5 x 107 pum?®, 1M1 NIBE R AR K
T, K 61 MEEBER MBI, RO ERE, MK 62 22 ER S MmE,
S it 2 T B EL A LR AN S 4% XU 5 A AE [ 12] (B 7).

AIX K 6 i ZFLIRE 5505 RAH M RAT, AHOCREULE] 0.84 (15 7), 156 HFLIG &4 )15 508 Hi X
K 6 i 2B EFAANN FE MR R[13] [14], HULFER, #2338 RZRNZEE 0. Ha boaird b
SN Y28 Srig SRS i
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Table 2. The Property of Chang 6 reservoir, Tanjiaying
2. BREMRXAK 6 EEMIEFHE

=3 A FEGA KL LB (%) 1B1% % (mD)
2.8~13.8 0.01~20.49
¥ 61 107
9.49 0.69
2.5~13.2 0.01~9.04
K 62 118
8.56 0.7
7.26~9.3 0.19~1.5
* 63 20
9.1 0.56
) 2.5~13.8 0.00~20.49
Eit 245
9 0.85

e RME~EBOKE, CPIE

Figure 4. Thin section observation photos, Well Xing 6173 (1109.94 - 1110.05 m, 1115.95 - 1116.04 m)
Bl 4. 75 6173 FEEAEHE A E(1109.94~1110.05 K. 1115.95~1116.04 k)

Figure 5. Scanning electron microscope images in Well Xing 6173, 1232.23 m
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Figure 6. Scanning electron microscope images in Well Xing 6173, 1232.23 m
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Figure 7. The relationship between porosity and permeability (a, Chang 61; b, Chang 62)
7. BREWXK 6 RECFLEERBERXARE@R, K61; b, K62)

4.4. ERERFHE

R 6173 6175 P HI I 27 AR AKAZ i 5k, IE LXK 6 it 2Rz FLRRD,
e ks, EE T2, S EOHAH R 55 00 URTEEYE I EU R (1] 8). THIZKAHVB HIZe /i, AKX )Z
B SG2EMARAE , I KA B 1 358 X (2 /K WL R B AR AL S B R, e /K 9 R R0 e 8 30 ) 25 7K VR B
Fl%E, T8 35.6%, SRAYIHIT KAHAH NS IE RAE 0.165~0.74 x 107 um?®, “FIBE N 32.2%. BEHEEK
ARG, MAHBE R N RRARR, [FEKASIE R 20, UEEA M — LK, JKEE S48 R
BMEIE, SRR, B KA IR, EKEAE BT 9), SBEA: PRI R s g X I
DL 7K [5] H ) AT B 1t 22 K [15] [16].
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5.2. fRET M

AR LA EVPORRE, YR ZCE XK 6 MZEIFY, Wik 4 PR, ARXAK 6 Wb iR EEN 1la KA 1Ib
KiBE, HERMEZE BN 83.3% A4, Hb Ila 38k 44.4%, 1Ib 2K 38.9%, AEM%)ZAT & ELplEe /N,
N 16.7%. RIFEK 6 ANFEZRMEEEE KL EoRng R4 10), 456 1Z%H X #2087k
FHEERE T P K FLBR S MR I T

5.2.1. 1lla 2

AR ~FRL, PR AR . — MO A R A KA IR E , R R iR B A
EJG BV ol A PR, BURLIA G i PR DTk . PSTEOIR, KA TR A S A A T b e R, 9 el
BN TR ZIRASLRE, SGE TEYNE: S RE BB SR A ERE, S A EEE] TR SERL
L, fif )2 PR AR KL LA S, (R EARIE AT AR A A 2 K S LR L 2% 5 1 ZEMLIE [ 17], (FIX )2 FLBR I 5%
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Table 3. Low permeability reservoir classification standard in Ordos basin [5]

3. SURSHRMIRSEEE 5 AR5

- RgiE R FRZER K& E B =
- I Ila 1Ib Illa 1lIb v
BIEFR (107 pm?) 50~10 10~5 5~1 1~0.3 0.3~0.1 <0.1
FLBREE (%) 17~15 15~13 13~10 10~8 8~6 <6
HEYK % 71 (MPa) 0.04~0.11 0.11~0.16 0.16~0.37 0.37~0.72 0.72~1.31 >1.31
HiE 5 77 (MPa) 0.27~0.68 0.68~1.00 1.00~2.49 2.49~4.90 4.90~9.10 >9.10
BRI TE 4% (um) 16.96~7.05 7.05~4.63 4.63~2.01 2.01~1.03 1.03~0.57 <0.57
B 242 (um) 2.73~1.10 1.1~0.74 0.74~0.30 0.30~0.15 0.15~0.08 <0.08
FLIG 354 (pm) 4.18~1.77 1.77~1.22 1.22~0.52 0.52~0.27 0.27~0.15 <0.15
LMk SETIEL3 srflebanmg AL AP ANFLAHMGE AL gE - TRL I - o
Table 4. Chang6 reservoir classification evaluation, Tanjiaying area
4. EREMXIK 6 iEESLTNER
R Ila 1IIb \%
A i~k AR A A AL S A~ R A M~aRA A A
{E £ 71 (MPa) 1.92 1.49~2.0 7.02 2.0~25.184 21.4 3.0~39.9
B R R I (%) 88.92 81.24~96.7 81.7 54.36~94.52 70.42 56.28~86.93
15 FLM A% (um) 0.39 0.37~0.49 0.23 0.16~0.31 0.034 0.018~0.245
it 2V it )= B Z IR
1.0
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Figure 8. Relationship between water saturation and relative permeability
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Figure 9. Cross sections between water saturation and content

9. BKMMESEKERZLE

DOI: 10.12677/ag.2018.85106 970

HOERE A RTHT


https://doi.org/10.12677/ag.2018.85106

il &

100 g ‘ 100 £
ey e
10 'i.‘\\.\ 10k ﬁﬁq_\‘ e
< 1E = < 1E \.\-\"\_ I\-\-
= E = E Ty 1
= = |
. r IIEES . r RS )
& & |
5 01 5 0I1E
=} F =S| F
0.01 0.01
0.001 : : : : : 0.001 ' -
100 80 60 40 20 0 100 80 60 40 20 0
SHg, % SHg, %

Figure 10. Reservoir capillary pressure characteristics

10. BREMXK 6 RS LEEEEENHHEE

FLBRFETE 9.1%~12.5%2 7], 135 9.93%, iBiE R AE 0.215~0.714 x 10~ um’ 2 [A], *F-4 0.465 x 10~ um’.
BEEMZ AREA, HAEMANET, HREI/E 0.2~0.7 MPa Z i, P34 0.4 MPa, H{aEI7E
1.49~2.00 MPa Z [d], 133 1.92 MPa, “F-¥JfLIEA21E 0.37~0.49 pm Z (8], 15 0.39 pm. FLME LR,
B, TP AR
5.2.2. IIIb 2652

AR~ TR KA o 2 IR U AR R A PRSI, e — SR b FLIE A e Ao ] LR
Z, REABRE, (HEIEMIERRSS: oA aBEA KT, H)E e s,
AL P I A o 7 A 1 B

FLBREAE 7.5%~12.6% 2 1], 7351 9.14%, 1535 HAE 0.055~2.794 x 107 um” 2 [f], 715 0.245 x 107 um’,
BEESTMZ AR, HALE a K6820 B, HFREJIE 0.5~2.0 MPa Z[A], “340.92 MPa, 1
55 JI7E 2.0~25.184 MPa 2 [a], V-1 7.02 MPa, “FHFLHEF42E 0.16~0.31 um, 34 0.23 um, FLIES %
By, MEE, VR NEUTEE

(3) V K2

B AR AR . ARG B R, RSAE R, BRI R EREER,  TEE R
59, WAEABELRA, YEIRZE, ABEDEE.

DA L TE 4.8%~7.3%2 1], P14 6.08%, BiEHRIE 0.013~0.131 x 107 um® Z [f], “F}J 0.053
x 107 pm?. BEE AL ECOT 22, AT a 2880 b 25 A2 Eo HERIE I7E 1.50~5.03 MPa 2 [f],
$J 2.12 MPa, FEJE /ITE 3.0~39.9 MPa Z [i], “FH4{EA 21.4 MPa. fLME /M IEZE, 4ITR% . 2 N KE,
)=
6. it

1) BEEEMXK 6 200 8K 61, K 62, K 633 M4, N=MMETZIA, 401k iE
FOrFITE R 2 POV, R, A NKEMR KA E, DAWFEHS FEHKA. A5,
EFAR A S, KA S E R, HEYULEET YN E, SERE. REDEEMENED, £
LA A KaBE, BEFRAE A NE;

2) fEE M CARA LR BRRIA AL S M8 N T, LR T iR A e ss, Mo waea kg 6k
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JEALIRE B RABA 13.8%, e/ MEN 2.5%, “FIMEN 9.0%; BiE R K H 20.49 x 107 um®, H/MH 0.01
x 107 um?, “PHMEHN 0.85 x 107 um?s fLERSE SIB@ERMICH LT 2R ZE. LB/, JE8FHE
B, R ZE.

3) MRIESE/R 2 W A EUE g E VP bR, ERE XK 6 WA EN [Mla 28R IIb K82, & &Kk
JZ RN 83.3% A4, b Illa 28 44.4%, 1IIb 2515 38.9%, ARG ZFT & ELBIEN, N 16.7%.
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