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Abstract

At present, the exploration and development of the western Sichuan area is the focus of Sinopec
for the natural gas at the Shaximiao formation. The horizontal completion is used in this area with
700 - 1000 m horizontal section. The potash lime water-based drilling fluid is used for the devel-
opment of shale in this area, resulting in wellbore instability, severe fall-block and borehole di-
ameter enlargement ratio more than 33%, and the difficult problem in the Shaximiao formation,
such as the activity and widely distribution of the natural gas and pressure stability, causing lower
cementing excellent rate and more well with wellhead pressure after cementing. By developing
double expansion high density cement slurry system through analyzing the cause of gas channe-
ling, optimizing the flushing fluid, spacer fluid and drilling tool structure for tail pipe transporta-
tion, applying more efficiency displacement technology, pressure stability and anti-channeling
technology, the excellent and good rate of producing formation reach up to 92.7% when these
measures used in 33-9HF well and the cementing quality improves. The practice solves the prob-
lem of wellhead pressure after cementing, meets the need of the Shaximiao formation exploration
in western Sichuan and can provide certain reference function for the same type of cementing.
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1. 518§

J1 7 i X R ARSI R A2 o B A AL 78 e s DXl SO R R B X 2 —, BT E SRR s T L
X3, FEEREN B NIBREH . VIR EH TE A R 2800~3300 m, iR JRiZH , SE4k R 3700~4100
m, 7KFEt 700~1000 m, HTHUZEREGE, Jed KE, B et 2, Bhse i TR K[1]-[7].
T4 S [ R A AN FERR S K, WivLy) 301-4HF 3RS ik 9.4 MPa, YLy) 102-1HF HIRZ747 K14 2.5
MPa, #¥b 305HF. YL¥b 103HF. YL¥b 33-1HF S535 6 A RIFE 1) I, Z3EAT 40 [l 432 0t L5 5 ml iR A7 4%
FEAENE, FREFFEST, TEERN TG IR B B A, xR R R AT A, sk
o E TR BV, R T S AU IR KRR AR R, B T L, @I N, B
fRR T B S s AR L, B T R R [L]-[7], W2 T VDR R4 R I R TR K

2. XMEHRENFERE S
2.1 TEVERE
1) &R A IR EBOK A IR R, RIUE SRR, SEIEEECRR, BT E, HAREHR
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1512 om, W 1o FHRAHNEY RFKR, SR E)E 33-9HF HHFR KFIL 33.6%, FEUKERK L
RIESEAR, B BEAT AR 5

Figure 1. Gaomiao 33-4HF and Gaomiao 33-9HF well fall-block
1. =i 33-4HF 55/ 33-9HF FHiik

2) AKPEEEFL R, TEERME, N TN TFEERE, Bet TEFEAFSCOVEEE LTS, EA
KH 9139.7 mm 8% 9127 mm JHEEEH, &5 /KRN, BERBEALEESRIAREDN, SEESEHEAR
BEA AR

Fk, TSR AR A E R ERESNEET .

22 HHAREES, BPWEE, PWRERE

JE R b 2 BT 5 Al 5 B — % 1.85~1.95 glem® 5t Al i R AGFHFEESR, BN T HERb ANk AL s
T 2.05g/cm®, T HKIEE. YiE, A LESR, XSEE LRSS, REIREK, KREIEE
JEAR S R AT B RS ok TR NN EERER, NP — I 5%~10% & il B AERE, Ut
by RN T —. AR S R E[8].

2.3. SEBRKMAREK, EfREME

KREBrHFNAKTFB G, MEEAE T 35%E JREE, HoHRRERSREREER, HTLEHAE
iR, BEMIMEAGEE R, SRS THEKTE, SESRSHBRE, KESE.
2.4. SEEKREHEF, MKERIMMEERS

Vet KRS AR 2.10~2.15 glem® ESRAT KA 0 mL, %/K/NT 50 mL, YL FAE N T 0.0 glom?,
PUERE KT 14 MPa, KPeAAU4s, Hik, KIEH .

3. BB ARIEHE
3.1 BEREWHAKEREARNE

G ZuihH /KPR BRLRLAE Y 100 pum e A7, RALF A5 HIZK 0N 25% 2 47, T2 FE ) /K 5 i 7 R B/ Kk
IKEEH 44%, DRITT/K Y BORL 2 (B AEAE VR 2 H BH7K, 7KV EEE 5 TE BUR R IR IR, [ e & o T
BUKRA BB, EROKTEA SEERIRE, AR, fEmES0Eh 5B RiEE S8 e, B,
i FE 7R YRS NI 77 88 R 7 e A i 2

it 3 S A6 DU AR AR K AT AR, e AR B K e 5 5 7 Yl e B2 2B AT LA, 5T R D
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KoMK 51K JE A AR s B2 B E S SR a2, 76— iR N 5K U8 OB T AR K Ha»
AT TR KA RN AR, TR B PRARKYE 2R “RE” WIMEF, 78 ShA% IR AT BRIk 74 i XU 1
T, ARAEE T KA A, %ﬁH%MMA?Yﬁﬁ%MK%%m¢ HE i r:

ik JHG + 40% 7R K + L.5% AR IZAKTT + 1.3% B + 2.5%[ 25 /K71 + 1.5%%22 57+
0.5% 73 #7 + 3.0%ZKIHA + 1.0%5H ] +0.45%7K;

EIK: JHG + 1L5%anME K] + 1.3% LB IZIKIT + 2.5%% kK5 + 0.5%Z% 555 + 0.5% 73 HiF] +
3% KR F ] + 1.0%FHEH] + 0.42%7K, KIBFHIERE W7 1.

Table 1. Performance of high-density double-expansion cement slurry system

= 1 SEE AR R I RE

e API 7K Mk 48 h 52)% MPa VAVLY i anE g FAALETE], min ke LR E
glem® mL mL 100°C x 20.7 MPa 93°C x 20 min 85°C x50 MPa o glem®
2.15 30 0 25.2 —1174/134/76/8/6 245 0.01% 0.01
1.93 28 0 38.1 —/265/186/116/15/14 95 0.03% 0

M EZRTT LG HZ SR KA SR AR R B A, oK/ F55F 30 mL, H H17K09 0, 58 KT 14 MPa,
b 2R AR ICE 0.02 o/em®YEREIY, iR TR 2R E IR R R

3.2. EEERERNMK
P8 R XA P AR B B B 700 4, BRI A B B s H R
LIS R ¥ 320 HKWPARAE AN HE IRV 15 min, I HRFLAS B HEE RS B v L, FR AT
M B2 85°CFEdH 20 min J5, I /SEAEEE LT 300 H/min PR EEPSE 10 min, T LLRPARHIE R FREE, 1L

@Hjﬁﬁﬂﬁ%‘/ﬁ%%
F1: 4009 7K +2.5%=7F7 + 200%H it Ak + S%IXIH A, 4 Ff K 7R R A 2

1R 245Uk 3R 4R

Figure 2. Evaluation test results of scheme 1

El2 BR1IFNULER

WU ECRACH LN A S BCRALIT 2000 SHBUREII SRR

SRR B YIER B, AERRBE R AT SR . iSRRI K, AR AR .
IR S/, TR RE AR IR, A L 2 BB B, R T30 U,
HF LB P AL 80~120 I 7 35R), JFIis I WL HE NS B IO A VUMERR 1 B A 10K
RS, R % 2,
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Table 2. Effect of different dosage of quartz sand on isolation fluid
= 2. TEIMENAREFRERFZm

RER R ooy i whlE
K+ 2.5% R + 220%E F B 0.03 #
K+ 2.5%ETEH] + 208%E AR + 10% 0 b 0.02 — &
210 K+ 25%EIRA + 196%E K + 20% 7 Kk 0.02 Y
K+ 2.5%ETFH + 186%H S K + 30% 15 Hikb 0.02 LIS

B 2 ATRUE W, AT SERD AT AR = Re B i il B 77, AN 22 A S ) 2 5 3500 B v A
FEXIN. ENMEAE 22, SmagEiE, PFrLAASebBOR GG INEN 20%. H577% 1 AH A 158 T 204
TR 2, SRWHE 3.

JTZE 2: 4009 /K +2.5% 8775 + 196%E Gt f ok + 20%47 Jeirh(80~120 H) + 5% Hi 77l

1R 2#FE 3R AR

Figure 3. Evaluation test results of scheme 2
B 3. AR 2IENMRER

MR I Foo] LUE ) VHARERT 4RI pP e R L R L A AT, R BRI T AER A, 38
TER IR R, BRI S R A ELVE R AR T R RISIR

I FARSEES, fik 1R 1 B ARE AN B e, BIRRRE R R B S S TR AW, R
TS PER . B E AR AL, L= P i s S AT E 2.30 glem®, PLRFRRSE /N 0.03 glem®. 5 ph
BRI EAREE RGN, TR FIRS TH DT, BRI, BN, =R,
WA SRAKIGIEVER, I 2 2, A HORE T PR S, TR FE R WA
i 4.0~4.2 glem® B g A7, (EON T N4 ERIZLR, N 80~120 H % 2.65 g/em® f1 9Ehb, £
Perb4i 20% L BN, RTAEYTREAR R 1 A B v A R

HRPRRBC T A : 7K+ 2%E0F 5 + 5% i B Rl B AE 2.10 glem® N7 /K + 196%E dh A1
+ 20% A JERD + 3% WH-2 + 5% WH-5, :GE W, 7% 3.

Table 3. High density increases the performance of the isolator
#3 EEEMERERELE

)t SRR 68°C x 50 MPa JR A LIS [ SE5E, min e LR
glem’ 93'C x 20 min 11 111 7:2:1 1:2:7 % glem’
2.10 192/123/96/64/13/9 >300 >300 >300 >300 >95 0.01

Y O RIS BT 0K : BRI 5 @ we R H 320 H /KHD 4RI g 75 /N3 R L 1HAMA, 68°CTER IR -IRIE 20 min,
11300 r/min 75K 25 b b 10 min, 5 RIS ARHEAT RS HE
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BT KRR MG VR U L B HAN A EL R SR SEIR 3 TR T 0K B S AL (], R 3 22
F0.03 g/em®, WAL KT 95%, AL TR BRI THEDR

3.3. EENBHEER

1) @I, fEHAR 40°~50°F1 70°~89° LA 30 L/min HEE 4 BRI A FEEL R4S, FefEimshai s, B
MR BB @HFR)E, A 15 m* B SEFHEAR Y, KR 150 S BLEFFA 1%~2% 10~15 mm K4F
PERIFREEHIEIR — W I TR 5

2) RAbsEE5H, KA ¢139.7 mm INEE4AY BN 9139.7 mm &5 EIEN, Ei 127 mm &5 E, DA%
AR EERH, 3R IG A HE & s

3) FREEGIEAN SRR s R, shilF4%% 10 Pa LAY, KEEE <65 S, i TAjvEA 30 m®
KifZ <50S. zht) <8Pa. PH<8, HAHULM. B, A TUeEK, RETiE R,

4) KF KR, AR KB FIRIE KT 0.9 mis, i fR /K BAEEAGS R HH A 2]

s
5) ACHBUARRUZ BOR A S e R e as, P BORREZ BURE 2 IREE I 1 X BB 3 M
1 FAERIPE IR e Pk 1E 4% o

34. BISERARER

1) SEbr T RESHF AR R IR IO, SREERIMS, BN AR, ORI AEA s
AT, YRR SRS

2) PO, KRHKT 40 Umin HEEDEI, AR BEERLX T # K Je R0 5

3) el MU/RIEN, AN, WA EIE, BribsigokiedE)s, RENEIRRBI BE Rk
46, KU TFEVEAACTRE NS, Fh it A IA] B

4) FRYRIEAGIA T4 a2 — I (el s, (8] AR N 25 R K P I A H BOR E, e 2% (ol A KT BEF T
SR HEA

4. IR A

T B IR K e S Ak 3 FRAIIE () A B VAU R A AR DR T2 R i e fE i 33-OHF I 2 [F 415
BN, 1ZHKH 0215.9 mm &5k 2 4046 m, B4 E 2191.8 m, 5 1 JZ 2445 mm EE EHE 294.02
m, B TR 40455 m, [EFFiE IR 1) FREEE)E 29 Ls fE3F 4h; 2) #BR, #E 15 MPa 444,
{8131 30 Pz, #&EK)AE 18 MPa 3) B LRIR/E 35 MPa; 4) JEAZEE 2.07 glem® 45 F3% 30 m®; 5) JEk
WAmd, BPF 2,10 glem® FRES W 15 m®; 6) JES5F 2.15 g/em® AT 50 m?, 2 1.93 glem® B3 31 m®; HE
& 2.3m¥min, #/k 31~26 MPa; 7) JERZE 3m?; 8) #d 40.32m°, & 1.7~1.6 m¥min, ZJE 20 MPa;
9) KIEEE 2m®, ZMEE, E£7730MPa; 10) $RH A OEER; 11) NEE 12 MPa; JcH-%#%E 48 h.

MR R B R, 5 75%, RIF 17.7%, RREZE 92.7%, M4 2.4%.

12 DX VTP 312 . TTvD 102-8 I mvb 307-1. VD 201-4HF 25 [E il EIFE N B AT,
BT A T )G YR T L J22 AR ) I vy 2380 S 3 S i e 4 e A

5. &hig
1) @I BEIRA R, NI A AR, AT B A R, R SR R T
RN T B

2) TERE RAEF UMK IR R, JCHAACH IR 0, K ARk, ZUE<E, fRik
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[i5] o1 B () RT3 5
3) MhtREHR IR E, RAMRERHEKRKAE, FHKE T OER, KRR 0E R
SRR T ook
E&WH
A AR A FIHETUE s K e B SR KR RN 2 BRI R, 45 e 2018208T.
BE K
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