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Abstract

Some blocks in Dongsheng gas field have poor interlayer conditions and developed lower water layers. Conventional fracturing
can easily communicate with water layers, resulting in high fracture height and low fracture support efficiency, which affects the
fracturing effect. However, the conventional fracturing methods that control the fracture height have certain limitations. Therefore,
the high technology of secondary sand addition and water control proppant fracturing control was studied and applied. Water control
proppant was used as the sinking agent, and water blocking agent was used to block the lower water layer, changing the path of
reservoir fluid flow in the reservoir. Optimization studies were conducted from the aspects of secondary sand addition ratio and
pump stoppage time, thus determining the key parameters for secondary sand addition fracturing construction. The fracturing results
indicate that the fracture height has been effectively controlled, increasing the sand concentration in the reservoir fractures and
achieving the goal of controlling water and increasing gas while avoiding communication with the water layer.

Keywords

secondary sanding; Dongsheng Gas field; water control proppant; sand laying concentration

ZRME TEZERBESERINM AT

RIS

s EA AL S A R A TR, hE - R N 450006

m =

ARAWAFyRRBEFME, THRAKERLT, FAERRBELHADKE, FRESES, R FARK, PaERR
R, mEid R AR A F R R AR — R R TR, B, BT RN T =R A+ K AR R R A i
R, RABAKIAEREA TRA, RAFAKRHETHRRE, REMHZRIKERES THIREGKE, RN RAnE L
). P aRAR R ) Sy BT T HRALHER, A A e T ok A ERLGE T ey KRB A, ERAREN, B5E T AR
W, Rk ELENBRRIE, fE8 %A 8K R R A B KA B AR,

KA
ZRIEY; RIEAE ; IR IAER ;AR

15|18

RHSHEHSHE | BEORBKEE, BES
KR SR B e A R, s R S E 2
R, MITAEAER, TS BT
BERE, B R TRl R e
SHEFK, PR,

[BE&WB] PEOKRKRIAE “ReBHTRERKE
BAR” (NBRwS: P23156-4) o

[EEENT BRES (1983-) , 58, DETFMEIAYA, Ml
T, BIBHREAE, MEBSRIETSIEEAAT.

16

2 e HMEZN

W T RIS R E AR RS, MRS T 230
K&, ZERBEENRIREA = ENT AT 2L FE LR E
RN EBETE, et EESEE, ERTH
SRR T RO, R R e SR R
21 fEREN N E

it 2 I ) 25 SRS 1l e R A v M K 1) S s M [
Fo BN RGERREE R D% NS S (S HUE T
GriTe WRFREEIRFREE: S8Em EREMENRE N D 2 [E AT
Wy N4 GEBB R R /NT AMPa INAE S R B ], 255 K%
BEE, MAEFEER 1% KT 6MPa I, SempitIERREN .
22 EREEE

TR R Sdbe 22 E RO, B T (%



AIHARENA-5E01%5 - F03H -2024 4108

EIERE 5~25m &4F N, fEmalmliEo, Mo Rig: X4
EEER/NT 10m i, &m55FERE; YitEEEX
T 10m I, SEEpistlfERE DA, EshEiEE Rk
ik, RSB TRRERERE 2~10m 4 F, 4
(L, WP EE SRR, 34 m R RERR R IR B R ey
WUAEREN F1E/NT 4m BSES ARSI, BHEFRE,
WIBEEEAT 6m i, &mudstEREN, YREER
KT 8mitt, S ASEFIRE .

23 FRIEE

A TR EIREM IR A 5 Z 0, X
SEHSEERIN M £, SRR E R R/ MR R E
12.8GPa MR 2= & A IR R (E 25.9GPa, A ARRERE
IR ZE (EIEO N3 o1, s RaR: fElR2E
WIREEZEEH AR ENEEST N FEERE, Rk
TEMZR/ N EERE TR NOEE M ISR EE; MCEEEy ]
WiEE, N T3S IR RN, NTREFE
REDE255; MREMREREA T, PRE R A T 248555 25 0
KRR, * AT BT R AR,

24 METHEE

AT THEE T R 5 2 (2, B T hE
THER 2~6m’/min £, SEEILENL. HFRREERFI:
Sermbthe THERR G A, 24 THER/NT 3m’/min
S b HERIG I K, HEE 3~4m’/min [, 4&EHGK
W MHER AT 4m’/min i, 2 mbEHERRA T A,
{EHEEUIL T 2~3m’/min [

R T RS BT AN T34 E = R 5 1) L AU AL o
bR sy NE TR OIENN, BRI FEE ESIBESGEEEK,
(BFEHERF RIR R A — MR, SR g2
SIEEESHURAE TR IERZDR,, FERIEEA R EE
1B, SEEACEH B SUIT Bk e H B AR,
25 ELTHE

A TR AR BT R A T 2 (e, fEX Pepit) 2
BORRI R b, BB T AR 100~450m’/min Z51F
T, AL iEN. MFRAE SRR AEmbE AR K
IR (SRR TIR, SEmihdE R, Hit
FERME, ERETTRES AR EH T AR .

2.6 EREWLE

EFZEHE T ERmER T, BEERENDZER
8MPa, [l 2m’/min HEETE A T 0k 285m’, BT
S MR EE 4 12mPaes. 60mPaes. 110mPass, 200mPaes.
300mPass i FUZLEEY FRIGE L. TFFTEE LT Sk E
S5 FEN TSR T 1A (AR 2 Hr i
SETERIREIN, [RINE B TR R iosehn,, EHERE
FM RS/ INT 60mPass [ AR T24E 22 2 Ub i, 45
B MR RGO, DUERIEX Heg 2 RN 5 FE (i AR
FEAT 60~100mPass 5 1 [ E 34 IR R ik Tis s | [ ESUE

AHET

3 TR mubSEMEL
3.1 TR mub EIE

TN AR RAE LRI AR T, e — NS
W, FREENEG G, FHATE _gnn, SEIIRbER AR
SPIRAT SERE R o AR, (EREE
Bl AR st RIS T ek, 185 TS
JESNRINSEAEMCE . T2 58 b N IR 52,
T HSE NS ST s, 7K 3 ML 2 H, 18
KD TE IS N KT T R, TERR— S35 0E =
BEII TS dE
3.2 Tk hnwb Ee G4k

¥ RIS L5 S RO B S — L &
PIEBIE, RIS HTERE: FracproPT 4y B 1 & 1~3
E (BME 33m) REDTSHEIFREERE, Dtaesi
SE9E M ERR, AL IRIMEL LA 60%~70%. REEH]—
U EE RNz 1 FR.

F 1 RELHI R AR E R
ZURIIRSEES (% )

T2 250
20 30 | 40 | 50 | 60 | 70 80
THEEE (m) | 1823 | 178.5 | 174.6 | 1702|1674 | 1654 | 171.6

YPESE (m) | 385 | 37.6 | 36.8 | 36.2 | 35.7 | 354 | 35.1
P (mm) | 3.85 | 4.12 | 422 | 435 | 447 | 452 | 4.58

3.3 BFIMERERK

T2 E DRSS K IR EiR, AR
SRR K E R G TN T, (EAE K
EMBEEN, 1 ABKESEER], HEEE R/ AZ4E,
WSTEME, BEGSEEETEI = 520

“EEF + ST IREMIMHESTKE R AT 54
HIFR, HURAER 150m, ZKEEEEE 6m, THEEHERIAE;
FEEEEFIEE AR EN R, RN s =R
FEAN, Hrh—ANRrbacteistg s, S5 ackehms ),
ARSI RS R ISR R, ik RN, lfiEE
SITER RBUEX I, %2 S F R S e 51554
FOJREHD, SRR K S,
3.4 =REEM

(IR S I A) = 355 N U ) = 2 / pURETREE, iE
SEEIEFARR, (SR, (SRR,
BEFIR AR T2 AT BT R s (S R
B ESS o E R SR E R

T 8 P S R e T P P MU K, (PR B R T
FETEE TEREEE, SRR . ISR, RS
T, 1.15g/em® BEIURRI AR (a3 BT R Y 1.5~2
), At A R R AT T . B R
WM IEASRRATIEERT . AN ARG R 3 7 RasE

O

N

5

17



AIHARENA-5E01%5 - F03H -2024 4108

FEINE] 1 R, AN IAI2E s S TR R 2 fros.

0:0530 o 1 Sglem3 AL AL

0.0300 —=—1.56g/cm3 455 2 HET1:0.5
~ 00250 —— 1. 74g/em3 14 ) 5 I HEL:0.5
g 1.90g/em3 3115 5 HAI10.5
oy 0.0200
= ——2.0g/em3 5 S #1105
% 0.0150
& 00100

0.0050

0.0000

0 10 20 30 40

Wi G (mPas)

B 1 A BB Ak i B T S 5 e i

4.5 —o— 1.15g/em3E 7 5EF1:1
4.0 —m— 1.56g/em3EFI 5 X IEF1:0.5
33 1 74g/em3H5 3] 5 S H1:0.5
= 30 1.90g/cm3 53] 5 = F1:0.5
2
w7 2 ogemssE R S AL
=20
J:&
=5
1.0
0.5
0.0

0 5 10 15 20 25 30
%5 (m)

B 2 AE%ES TRmpEntE ( #RE Tk )

BEFIERRE IR I IR N T390, SRE 1 EEIRE DT |
JCBERITR], AEEE/KB BeR FVRIBHERT EE 77); 20m A fERRE
R A SRR RIZY 2h,

3.5 ZRmub I imik e

T A SRR B 2030m, ff ERVIARIERE 18m, <2
FLBRET 15.5%, B35 % 1.32mD, S EFIE 50.0%., A
TIREER 2m, RODZEE/N, SEmiEEEER, S5E8T
HOKE, R e T2 i E ks, SB—kin
WhRFH 40/70 HFEKT, 2B hnh R i SZ 3R], il ik

18

REREHE S + Ap HE RIS i, 37K S S PR S
I HEL T 55— THEE: 4.0m*/min, A ek: S7 #5)
21m®, B UiE THER 4.0m’/min, JIARKZHER] 38m’,
ME TR, JEfFH =S 11 A7, HFKR 0.9 7, 58] 1Y
SEOKER.

4 EEHE ST

R EZL WA FracproPT % J1 H R kit 7 17
G BRGNS I &

G BB NTEE R R FEERM BRI A,
RIS E S, IGE 10 33.56MPa, #8525 0.013MPa/m,
B2 A /) 35.6MPa, fiB@ = N /17 2MPa, & RN
118.2min, JFUREISAEEE 49.8%, ) 7.7MPa.

IR IR T BLZ T 18m i BB R R #5170
PSR A 108min, FZ44% &I TR SN T S0 #5158 40
%, MIESSEHIER T A TRRE .

BN R A AR 385K 156.3m,
4%529.3m, 555 11.59m, NS 17.7m, a5 5EE 2-1
EHEA 9min, EA 24m’,

BN R L ISR SUE KT 183.3m,
267 34.7Tm, &S 17.18m, A& 17.5m, BRERN J1E
K 4.8MPa, S R R - e M U R AR — B, PR
FEE 14 ERE.

A
[1]  FfEl, FAR, % Zonib 3 T 2R S ANA

THEL R 12,2004,26(4):57-61.

[2]1 FFs XA i RS AR T 5 S ] A AR T
2,2005,27(5):81-85.
[3]  XUJJe8 EREE, S NG S AR A 13 1 X Pt 134-1

FEIN AR S R IR, 2014(1):107-110.

[4] 2280 S R R S RIS R R 2 b 2 120U

0] ATHEL R 12,2010,32(3):68-71.

[5] e, F A, XISRAR BUs IS IR /K S K i 24

AROFF5 5 7 ] =R 5 T 4,2022(4):12.

[6] B0 FETM, B 5N LIRE R AR b 2

FAAMhE R T2,2017,39(5):6.



