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Study on adaptation standard of solid suspension in injected water for
block SNSH100 in Shengli Oilfield
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Qingdao 266580, China)

Abstract: In the process of oil and gas field development, water injection is one of the effective ways for replenishing formation
energy. But suspended solids in injected water can block the formation and reduce the permeability of the formation, which causes
water injection difficulties.Taken Block SNSH100 in Shengli Oilfield as an example,it was determined the adaptation standard of
suspended solids in injection water in this block based on laboratory tests, and then a chart was formed.By means of CT scanning, it
was studied on the mechanism of core permeability decrease by suspended solids in injected water.Results show that suspended solids
in injected water can reduce the connectivity of pores in cores and the permeability of the core.

Key words:; water injection development;low permeability reservoir;solid phase suspension;water quality matching;plugging

mechanism

HEREEM R E S RA R KA RIT
RN TEIK T R 2RS35 il < T K 7 rhob
FEHUZREE A RO TEATK P ETEEIFH A & 5
FORIAR RN FE IR T AK K Bt i B 246 bR | B
WHE G FE W EER R, IR RS
BOR FAHR YR EE RS Ay (AR,
X R AR DB A BRI Ry BRI
F K BTHR bR I AT BT . X T EARGE)Z , ST X
M AT % N B 2 B R R O W
A A3k R T 7

[E 4 2% 3 Barkman A Dawidson 7E BT 2% U6 25 I8 f
BHEH TEAN =z 3Lz —Ef, TEZ

Je , XA HoAth o o SE g i FBAR T = —
Atz —M=7p2Z =3+ MUy —EAKP
[P A A ) RTG TE AR ) T ) )

BasanFlGiorgi 43 7l F 19854F F1 19904 |, - J& fifs
EHVEPLBAIPITE . IR SR URLE 2, N
LI FE  HURBA T8 45 6 PN 2255047 735 i )23 1) TR 35
177 A YRS

20004, Jonathan AW 5% 2 B | 7E Basan # Giorgi

s B #1:2020-01-03; [ B #7:2020-02-04,,
F—EBBN RIT(1974—) , B TR, SRl TR A
WFFE FAE T AR, E-mail:zhangjiang.slyt@sinopec.com,,



13455 11 gk VL, EE AT SNSHI100 X eyt A /K A iE U B AR vERT 58 <71 -

fe 2230 R R N R Z 00 A A B (0T
15 30 LA KA BT 20 14 7 0 AR o i = il
1 EL R 22—

KA IR [ NV 222 35 B 0 AN RT3 = T Y 3
KK BT BE T T e T AR 22 % N, 45 Hh T ]
T HARM A A EE AGKSE IR A XA
RS AR, B TREEm Iz,
BEAETEATT A R b AP AEAR 22 T, )™ 5L 52
Tl IE A B MR AT, e AKR B A Tl AL
R SE Y A SCR Al FHSNSH100X Ay {51, 38
i WA 2 1% X A KB PR A & R
B, HRFR X O3 FE IR N AT T HF5E

1 SR

S P ER A A O KA S AT O CT
ESET
1.1 EWE&

A0S Micro XCT400 5 = 23 3% %
— XGRS 2 YR SR A \HELOS—
OASISHE BEAY | =5 fig FI =X B (U BR3O ; 4 Bl 52 55 1
FAAFEXPES TR SR AL AR5
1.2 SLIR/FEIE
12,1 2 SIREE

X H A O 2B A K SR HI S 198 1
AR, FFE 2 DX I o 1 A A 7 4 () K K 4
Fro
122 CTia#h

CTHA 7 52 30 2 3 AP A 24 1) — Fh Jo o A )
Bt AR R SIS L B R R e
HLAE S IR BT, 3 b B B
LA =A%, TS A D LM AE L
1.3 SIE# R

ARSIZG i F U YA A T S 2 st SNSH 1004
X3 BHURBMGEIR , EX B E R I =
PR (IR, A O E N4.74~5.52 em, E
1#£2.50 em, L FHZK 512 X 38030 B A K K R
A, A CaCLAL B LE }12 100 mg/L, Il AR [RIRE A%
FIAS [V BE i R 515 K A BLALL I A K R BV )
1.4 KEHR

Sy v T FH 8 S B G AR A AN I T Sy R 1)
HuJZ oK, I A SR Rk R B A S 22 SR Ak
30 3 R R B S R R AR A A (] S AR A A Ok, 38 2ot
7 S 52 HAF- YR A AR FE 2 X 2 i A K

K BAREBE AN R ATK

O LA AL Z K 5 O R T2 O e R 4R
HINEES MPa, BEBHUEAOK & TrhmEs s,
TR A, LA T8 i 1 AU TF IR Ik Er | 0 v
ATKEH200 PV 0B 3R,

B e XS KT & Rk, 2% X i AK
A g [ AR VR & 1 0 AR 7E1.0~9.0 mg/ L2 [H]
FHETE Y RAR I3 A FE LR T TE0.45~4.00 pmZ[H]
DA 1 S 56 v R P AL T ALK [ R A PR 4 B4
BA9180.7 pm 1.4 pm 2.3 pm 3.9 pmF15.1 pm,
[ AH B IE W & B 98 1.0 mg/L 2.0 mg/L.3.0 mg/
L.6.0 mg/LF19.0 mg/L, TEIZX I =FhERI X Herpr|
B WS P TIR G ORE R, 43 BT RE LB 25 Fh 2RI
P ATKIF IR S5, 43 5D A O R IR B 38 2R
ko5 AR 200 PVET B3k, l o TR R
GO BB 2k S W B % Rk Z R LBy,
METE0.80L LI TASR 7K BT ikam ) A3 A Ay 7K o
AIKFR, DR IR IR

®1 BLBH

P I bk $19C{n”:r§ / gcfle / ii’fﬁf / E‘LLK::'ZTE /
AZIX 4.92 2.54 21.35 14.78
B 5.03 2.54 13.49 15.02
CHX 4.94 2.54 8.54 14.92

TE =X A e — BRI AR L TR RO S 5
BJ 23 F T S5, 3 Lo B O 9RO S 5
R Je 2 O PR S LIRSS AL 284k, B2 [T AT S PR D 0T
L BERIIOIFEILIL,

HARARAETRE D O SRR 5250 T, 230 R
IR FICR HAR9 mmbEAS  JF 42 B R Al %
L BUE SIS A TARRR B A
fFEA ST SRR IE O T RATRERS A 3R A
OALBREEH RN RE B MR R R I
0.7 o R ARG AT UR I AR A B 3R K
A IR Al HER R AR IR 25 5 — (AL
Ak PR AR PG AL Ml AR A A B TR i A
= YE(E S FFAREURE i R LA RN A Bl |, I
W AT = HERAR MR R SRS S S S R
FABIAE i A LB 18] f8 2 2

EREARSCEEIE | 6 R 0 B 20%0 1 3 1R
VIR, o AR L O EA T IR GRS 58, I FRAOT R CTH
FHLBRAIEAR AN 18



- 72 - RSl

L 20204F 3 H

2 SEERAIRIE
21 $HREBETMHKRIRE
LA DA ], Hefh Lo B 52 e 15

7No
105
EIFRIAR0.7 wm
100
£ 95
gz 90 BEMRIOnm
i—f 85 W BIERAES. um
% 80
75
70
65
60
0 2 4 6 8 10
BIPY g (mg - 171)
Al ARRBSREERER
Al A HABSAEAR R P 250, X F A XA
UL, BT PR AR 520 Y T iR Y 2

M)A OB R, X OB 8 R MU AN
WY, TERIFYEYIRAE 0.7 um ST, FE K
TN250 PVEMET, 22 m W1 me/Lik
1 219 mg/LE, BB R R N98.92% FE I 2
74.67% , i€ 7] — B 17 W) I m vk BE 451 T, Bl B T
YIRDR AR R, OB B R R R R BT T
R, B0 FE B TR R 1 me/ LA T BIR Y
FEPREAR DO.T pm EFFEES] pmb OB RO
R I98.92% &AL E77.23%., WY& LI EBAEIEFTIIN
BGE AR B DUE OB B R R R 80% & N A
KKK FHEbR, MER2FTR , B, i g RAS
XK ST FE BRI FAE , A DX BT X6 [ AR s 17 0 1) ] ik
IR AR E R BUTE B (A h 26 22 T 7

8
7
g
3 6
= 5
&
W 4
£3
i
1
0 1 1 1 1 1
1 2 3 4 5 6
BIFYIE R (mg « L7Y)
B2 AXRXEAZFHRAIEAR

BIEIX FICZE X R AR 750 BB S 56435 TR 43 53]
FI3FIE4FT7R

105
EIFRAR0.T pm

BB A%
o0 Ne}
i n

~
W

o)
n

wn
W

IR EAE (mg - L7Y)
A3 BERZSIRAZHLER

95
HITYPRA£0.7 m
Fifel4pm
BIPIRAR23 pm

85

—l— EIERAES.  um

75

BB A%

65

55 1 1 1 1 1

BAFY R (mg - L")
B4 CERZSEHTHLER
PGB IX MICK X IR LI LE | LB BRI
P 280% MARUE | 15 F B X N CZE DX B X [ AH A 77

%E’J{f/\ﬂ(ﬂ(ﬁ%i"‘ﬁ A3 s FE 6 R

6
£
25
@
* 4
Gl
% 2
1
0 1 1 i 1
5
BIFYFR R/ (mg - L)
H5 BEREARRFHAKKIAF
3
25
2
3
@
=15
“
=
] 1
205
0 . ) \
1 15 2 2.5

EIEYI R (mg - L)
H6 CERXEAREFHKAIEAR



B3 1 gk VL, EE. BRI SNSHI100 X Heid A K EAE 738 B bR R o5 .73 .

W = XK TS A R AE— K & AT RAAS Pl eh g b AR — A B g LB, B R
FIISNSH100 X He 8- St 2 12 ATK [ AHE IR WA bR [F] e 78 FL R 2 18] B A 342 5, bl P 8 T RT 9 | Dl 3K ¢
IBT BT SRR , DAL B B B, XL

8 A KPR bR Bt A AR R AL B AR B Y L H R AT g & 10 B

No
= C B K Tt bR 120
=2
@ B KK A b
é 100
E
% o
2 AL A
= o W 457l
' I ; & B 357K
1 . i # =Ny N
B7 SNSHI100 X 3 ] 48 & i 4 K i 36 47 CREE
22 FHiNEERMERNIE 2 B 3wt

LA X105 RIRECAE IREAS 38 35 Zeiss510

AR CTH SR IR RS S 56 17 J R 2 O 25 0

A, S RS IO e
S 10 2SI KRG LR b b

FH T LO T UL, 5 K34 38 AL B AR R 5 L 92.73%
TREE62.52% , IRELZARF L 5% LA T AER
INMLBR . JF HoAA DB R H121.72x10° pm? FREZR
15.73x107 wm?, A OFLBER PR N SH 08 5%
PERRAR R A G . Ak — A — 4538, A
HIPEUR20% B E B XX 105 70 I 458 40 T K
By, RO BB E 2, 2 J5 M T CTHE S,
EI11HTR,

e i S A1l BGRB8 LR S A
g BASFLIR AR AR 5 A LB AR B9 b TR R AT S
B9 G A EBIL S WE12FTR




- 74 - S AR

20204F 3 H

120 2 2009, 11(08):29-37.
(2] ZRgdE, KG9 g i 2R MUR b Ak 2 /K e
100 S A ()] P4 A2 BE S 4z, 2006 (05):47-49+
111.
s 80 [3] BARKMAN J H ,DAVIDSON D H.Measuring water quality
j:j AL AT and predicting well impairment[J]. Journal of Petroleum
%% o [ PEEEN Technology, 1972,24(7):865-873.
% W 35 1L [4] BASAN P B.Formation damage index number:a model for
EP% " W 251l the evaluation of fluid sensitivity in shaly sandstone [C].
W SPE 14317,1985.
0 B LR [5] GIORGIDP. A systematic determination of formation damage
causes[ C]. SPE 21143,1990.
[6] WOOD J M, SPARK I S C. Microbially induced formation
0 I I Liee g PR e damage in oilfield reservoirs[ C]. SPE 58750,2000.
Bl2 s B g L 70 O LR B A AR TR
MR, 2 AL BRES R P AT 0L, 0 TR T 2018, 271111657
BTALBRRS L 70 24% B B005.46% FINT oy gy i ) 5 e e Ak 5
FLBIBHA15.73x10° pmHEF$]22.59x10° IR M ARG 4530 T2 13 1, 2018, 37(09):
2B BE T A DAL R S DB R ) 70-74+79.
P IEA R AR (9] BB, MR TEARK BRI i 6 240 3 SR oE
3 é'jﬁ/g [J] A, 2015,22(05) : 163+210.
[10]  ZVRET TR, E08, 55 85 P bR O BT %
(1) ) He iy R [ 46 3¢ X 1 A K EIWBIE (1], FELAE R (FAFRERD
A AR K b 2014(01)76-79+85-91.
(2) 333 IR A5 5 T AR X Bk Ak [11] %jEﬁ(I/X{EH IX?3‘3/\72&&%%%%?‘éﬁﬁﬁ%ﬂﬁt
(3)CTEE R, IEAK R FAHE T Y130 A A ST 1), L 2018,27(11):
T3 FE U N BT, AR O N R L B e e 165168,
MR BB AR [13] T35 MR EMRGEAK T bR R kA B R
(4) [ AR T ) Aol A i L B A R AR 30% ST D | ACHS - PR A L 2004,
DL b i PR A I BT DM e DAL i
52308, (%% % W)
(1] 933CH:. HEMR S @M AR 5 AR )]t E TR
(LEF 657) 1998.
[J] A He 5 5 T 2013,27(1):76-78. [8] FAST RTA.Techniacal documentation—theory and equa—
[5] BLASINGAME T A, MCCRAY T LDecline curve analysis tions [ EB/OL].http://www.ihsenergy.ca/support/docum —
for variable pressure drop/variable flow rate systems[R]. entation_ca/Harmony/Defaulthtm#html_files/reference_m—
SPE 21513,1991. aterial/analysis_method_theory/npi_theory.htm.
[6] BLASINGAME T A, JOHNSTON J L, LEE W J. Type- (9] JHAREE i H R Iy 3+ 53753k [ ] R DR A i 3t 5 5 %
curve analysis using the pressure integral method [A]. %% ,1986,5(3):57-65.
SPE 18799, 1989. [10] MRER, B, 58 % —Mit It R

[7] AGARWAL R G, GARDNER D C, KLEINSTEIBER S
W, et al.Analying well production data using combined

type curve and decline curve Concepts[ R].SPE 57916,

HOTEL] AT TR A RA41, 2017,30(5):55-59.

(W XK





