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Abstract

The situation of oil and gas production in Pinghu oil and gas field is severe, and the distribution of
remaining oil in the reservoir is more and more complex. There is a risk of gas channeling in ce-
menting in this area, and there is a risk of cementing leakage and poor wellbore stability in the
long sealing section. Based on technical analysis of cementing difficulties and technical analysis of
cement slurry in Pinghu area, a set of high temperature resistant, tough, and anti-channeling
cement slurry system suitable for Pinghu gas field is constructed, mainly aiming at the selection
of elastic emulsion, enhanced anti-channeling agent GS12L, toughening and leakproof fiber,
non-permeable and retarder agent material. The formulation of the cement slurry was optimized
by adding the non-permeable agent bx821 to the cement slurry system. The experimental results
show that bx821 can significantly improve the cementation strength of the interface between the
cement slurry and the oil-based; the bond strength of interface I and II has been significantly im-
proved. The cement slurry system has good anti-channeling performance and can effectively in-
hibit the upward channeling of oil and gas.
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1. 5|

P R T LR A RIS, RN TR R DLROKYE R M VEBEAR L APk, T EAT RS
PESRIEDUSIRA L. RIS IR RRHBUS, 3 B0 A B BEMTH AR K B2 408 1 B IR 75 935 TR e 5
MRAR, BhFER A, BRIRSZ BRI (A, B 5 51U T2 ARME @[], B R R
W 0 K Yo 26wt DU PRAS B MR ER &, ARYE PHLS JFME T B0, P X AR AR S a R, Rk
RIGHE A w P ERe /(2] [3]. ZH e DAL SRR L, 0B i i R R S [ T 28R Ty
T T B RALRE S [ HEORHE AT, 5 R K e 30 % B DA K O 34T S B, TR ik 3L
W IR ER T GS12L. HEHIBTIRNLT 4k ASE AR R S BGTRL, MR TR IR PIVERT Sk R R R .
2. S HEHEARME RS

S A I iR 183°C, i T RIS . iR T E R LUK R P RE
HE— Pk, W EA AR IE IR R R BNEAEREREZ, ZiEiEs. SHRilR, K
BRE BT BEEX KPR MR EE R A AR, T 25 mKIe R R E 4], KA B
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JREFES, TR BB, BHERE S ok, TERAOKIE RS RE R TERE, SR b
[ B K v TR 22 AN R /K P A, 306 A2 A 3] B R it T ) () A P BE TRTI»  XfE DASHE K
VEFETTUR R L R R T, KRS IIBCTT Beth LR, WK PR G bR S 4R Y T BRIk [5] - 1
PH13 -T2 T BUBsIBA 5 s Heith UR » BH0S 57 e il R 5 208 3wk e R L IR =, A
I 3 7 K YR S A BT OBl 8 M RESR A R B, 75 EEET R KB L VA S e 7 AT & ARG o

3. S HEH KRR TR

1) REFRRELVIE KRR ENEZE, TENRIOVEFRE I TR, P ADE, R
REMNR/KE . SRR H S5 7E i B BB . ARERIKIBINTK, BRI, i B dk 5 R4
LRI B R B . LUK R A M 3R AT R [ B B

2) RIFHIBIREEMERE  KALFE T [ BOE R B, BESEURANE H 207 A RS R JC Ho2 e
SUZHIEE, KV B VR IC I E

3) RIFHIREEMERE  RACRE I Kb FE Ve SR BEH, TR MR TCIAIL F] 100%. W7 s b /- Bl e g
IRATAE T AR B T FS2 45 Jo A O i H o B P S e

4) REFHIGURNME ARG R ESROKER BA RIFHARIE. sl kil URA BUER, &%
IKYEFEAT RAF AN S BE A RN R RS AR BETE fE

4. R EIERT BRI AR MR Tk
4.1, BEIAMERRIE

S LI SR ST BRI 1A 8 FLIR, ARG T30 R L R E K i PR SR TR AR, il e LA 2
MBS . MRIREE (L DT CUE H, S FLR A R AP SOt A v, Sl DU R e AR =
B an TKIe KB IR . B SV FLIOIN 3 N, rai kRt 208 EAHE FREpEs, 7EH
PEFLA N 20%0 oK.

Table 1. Improving mechanical properties of cement paste with elastic emulsion

=1 ORI R EK R IF R

FAE LRI % P BRI/ (kI m ) FERLE/GPa FLAEfEI1(MPam™)
0 177 6.82 5.5
5 2.02 4.46 6.0
10 2.09 3.82 9.6
15 2.24 2.80 14.8
20 2.27 273 155
25 2.06 2.70 13.9
30 2.02 2.68 118

WLV — SRS MR RE R i, RIRIRER R T /KJBI RO BUER TR RE,  PUoh oz UL R s PR R
R I HIRCR

4.2. HEIEFFEEF GSI12L ik

GS12L &R B e pr R, MORHRA BRI LRI, BEREARORTRFE L A 7K e J [ R 0L 5 )
R E K, A ERAARRE TERIME R AR R I RS AT e B K MURLIE], 2RISR,
B BRIV AT HBE R MPER s IZAPREEAT B 0 KL AR N T A SR A R A — oKtk REvgfie
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BRI A C-S-H BRI PUETE i, A ZKYE AT 58 B A e B R, A R T-(g 8t 1) K Ve 28 1 B & /R (6]
PRI R (L 2)% B, GS12L X /KU HITmAL T2 /)N, GS12L I B 7K I 28 H ] elestz 7K e A B0 1
WRSE, SREEIHEA R TR

Table 2. Effect of GS12L dosage on the performance of cement paste
= 2. GS12L NEX KRR M RERN

N, o
7515?%)& GS12L iik/% -~ N%/Nm{ﬁE il 5 s 24 h 0% ¥ %E/MPa
0 137 5/3 0.8308 0.3936 24.75
- 15 131 5/3 0.8067 0.4373 23.70
3.0 141 6/5 0.9257 0.2241 26.80
45 143 716 0.7755 05798 28.80

7E: Nosoos Noo/Nos Rn/SiEA & i 1 300, 6/3 rimin M5 n NRHETREG K PR R

4.3. AHERBIRHIE

BZX-6 IR LT Yl A £T YR 22 1 7 B BRI P USRAA LT 4, BAT SE4 R 7K 23 O AR e BTk ) e
gtk IMEBKIEA T B RAF, FERE] T BIIRIEH] R R IR RE A KIR L S s A 4K IR . i
I g R (e 3R, WKL xS /KA ISR FEVERE . RPN REHA —E R i, KU AT R S AR
FIETEREM A LR G TR, SN LY N & L I WIA R .

Table 3. Effect of fiber type on mechanical properties of cement paste

3. FHERBXIKE AN F M RERIFNT

LFYERR N300 P 5 IMPa i /MPa Hrrthi(kd-m ) VAR /GPa
s 146 20.6 48 1.78 2.96
LR ORAR 225 20.8 5.6 217 2.50
WAL Y 159 23.0 5.4 2.16 254
P AT 205 20.3 5.1 2.08 2.60
EIEN v - 20.6 5.0 2.05 2.65

4.4. BB ERITEE
IR 4)RY], BHEARZERINER TS, AKRRIUESRES T S E TR HUE 58 a0 2
Pl I B B EOR, 4R &R BX82L ARIZE N EHELE N 3%.

Table 4. The influence of the amount of non permeable agent on the compressive strength of cement paste

= 4. ESEFIMEX KR EIERE RS

mAMERE
BX82L Jiliit/% e 240 HEEMPa Sk EmI
%'ﬁ: Nll)()OO/Nd)SOO NlDZOO/Nd)lOO Nd)()/Nd)S

FEHHT -1208 180/88 8/6

0 23.6 44
Bt -/180 105/88 42
FEHHT -1232 170/101 10/6

3 24.4 40
Pl 218/117 83/44 3/1

4.5. EERFIRGIE
WRIGLE R EE 5. K 6)KRH, T PIREESTIE & SR it 5B R AL R B rE s,
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Table 5. Medium temperature cement slurry system (thickening time regulated by retarder dosage)

= 5. FIRKIRIR AR (EEST M E VT HR{LATE)

SRERI N % HRAL IS 3 /min YIga M EEIBC HRALEE AL IR 1/ min
0 150 19 12
0.125 186 20 11
0.25 220 20 12

I 1F: 80°C x 45 MPa.

Table 6. High temperature cement slurry system (thickening time regulated by retarder dosage)

% 6. BRACRRISRERAME AN

SRR I % HRAL IS 3 /min
1.00 186
117 236
1.33 281
1.50 325

WRIG % F: 120°C x 45 MPa.

5. Emim R E KRR ik R AR
5.1. k&REH

AR T35 ek = v I v e LA 5 [ 7K e S M REBBE U 23 B ROGH IS IR AR 3 ik, 0 T P
TR B K R 2R A R AT T

1) 1.90 g/cm*HBEF G Lk +27.5%7K + 2% GS12L + 3% CG88L [42k /K7 + 0.2% CX601L 74
A+ 10%HPEFLE + 1% CFA4L 435 +0.13% H21L Z2iE5 +0.5% EXP-1 K7 + 3% BX82L 4Fi%
EH + 3% FIB-1 AR LT 4.

2) 1.90 g/cm* BIEE T G JUKUE + 34%H/K + 3% GS12L + 4% CG88L [ /K7 + 0.2% CX601L
THIEF + 10%FPEFLR + 1.5% CF44L /- HiGF + HE3L 22kt + 35%HER + 3% BX82L IR #:i5iEH) +
3% FIB-1 A 214k

3) 2.20 g/em* BHIRECH G ZUKJE + 48%i%7K + 4% GS12L + 4% CG88L &4 /K 71 + 0.2% CX601L
THF + 8% MEFLI + 100% W1200 INEEFF) + 2% CF4A4L 7385 + H63L Lkt + 35%7EH + 3%
BX82L HEiBiEF + 3% FIB-1 kLl 4.

5.2. kFRMREIEM
FRAE-T-I5 Il =, S iR B A A2 [ A 0T, S ST E R YE B & KR Rk R A TERE . 2
EVE. SRS T T REXT LA (G5 7).

Table 7. Performance evaluation data of high temperature and toughness anti channeling cement slurry

= 7. SR T EACR R MR NEIER

BRI 5 H A8 1% Nasoo/Nasoo Na200/Naioo Naos/Na3 PR BEC FAALIT 6] /min PR 51 EE/MPa
0 298/173 121/76 7/8 90 292 17.34
5 200/110 79/45 5/4 90 232 12.58
10 177/99 70/41 5/4 90 5.62
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3 I e e KA RS R R K e AR A i

RIEE R, KRR ERMUEA B RAE RFE R BRI Ui S MERE R SE
1M HL K Ve S B [ J BETE AEUEE (/K Ve IR, 2 B 26 T IO BT RS E ,  F&~Tll va e e e 1) [ 9 75 22

KR AT i E AL AX 130°CFRY 30 min J&, A E1F 90°CHUHE, I 50 cm EHIANE F, K&
B 50 UK, B AR E S KA B . g5 SRR W, 1.90 glem® /KR | RS % 0.02 glem®, 2.20 g/em®
KB BN 0.04 g/em?®, 3 LI HAE LR R

IR K AR R PR INARSIE R BX82L it T /KIEKEL 7. RA RS 5 MG AT I 45 5k g
M, MRGE RN 8. % 9 fian, T LAF H BX82L RENS 5535 s K Ve ¢ 5 FE L BB 45 0 2, 1. 1)
TR AR BB T B .

Table 8. Influence of casing wall performance on interface cementation and shear strength
=8 EEREMAENFERE. BYRERNSMm

BRI JBe 25 5 I (kg-m %) B /(kg:m %)
SHE U A= 1150 4750
IKBEEG R B 6424 10,520
20 %I9K/100cm? 7028 >45,000

Table 9. The influence of the second interface property on the interface cementation and shear strength
F9 FFEMRNFERLE . BYRERZMN

2551 PP Tz 5 B [ (kg-m 2) B3R /(kg'm?)
THEEER IR 998 3850
NsE==t g
it IKEEEG I e 4960 23,730
R IR B R 4 v A A
6. &t

1) IR LR R AR, B T SR AL R 20%; GS12L AEIGsR T A KL, BRI
TAKRARBIESR, RbKeA PR R RS 4eAE R i B KR, 815 775 M he
ORI, KVBIEIIMEAR 5

2) ARSI AR RPN INEAEB AR BX82L L b T /KIEIKEL T7 . RIL4E IR, BX82L e i
KBS SR R R 558, | 1 A om A58 T R E R .

3) EBLEIRPIMEN BRI R, MUBATUSIRA R E MR BRSO P E R s
Hes, T HK U 2R I f5 RETE BB A KV IR, MR A N RIPUR AL, A I il s oKL RS

F 1 [l - 75 22
E&THE

B R E RO AN At 2 [ 3 LB ER) (20172X05032004-004)
STk
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