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Application of high-density and low-friction cement slurry
system in the Gaoshiti Block

ZHANG Wei, YANG Wang', ZHAO Qiyang, LUO Yangli, LI Wei
(Downhole Operation Company of CNPC Chuanging Drilling Engineering Co., Lid., Chengdu Sichuan 610051, China)

Abstract: The Gaoshiti Block faces multiple challenges during the cementing of ?177.8 mm liners, including active oil
and gas shows, high pumping pressure, a narrow window of safe density, susceptibility to lost circulation, and
significant wellbore temperature variations. These conditions impose strict requirements on the density control,
rheology, and stability of the cement slurry. To enhance the performance of high-density cement slurry, a
high-density, low-friction system with an adjustable density (2.1~2.4g/cm?®) was developed. This was achieved by
optimizing a compound weighting agent consisting of micromanganese spherical particles and iron ore powder, in
combination with a low-viscosity fluid-loss additive and a polymer suspension stabilizer. The system demonstrates
excellent high-temperature stability and pumpability, effectively reducing friction and improving annular displacement
efficiency. Field applications in four wells within the block showed a reduction in pumping pressure by 4~6MPa, an
increase in annular displacement efficiency to over 90%, a cementing qualification rate exceeding 70% , full returns to
the planned depth, and no fluid losses across the entire interval. The theoretical friction pressure closely matches field
measurements, confirming the system’s adaptability and engineering feasibility, and providing strong support for its
broader application in the Gaoshiti Block.
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F5 0 omiE/% Q600 ®300 0200 ®»100 06 03 n K N2/ (grem™)
0.2 — 238 164 87 7 5 1.039 0.094 0.13
1 0.4 — — 249 144 16 10 — — 0.06
0.6 — — — 215 18 14 — — 0.02
0.2 268 142 102 52 3 2 0.916 0.236 0.17
2 0.4 — 262 184 101 8 5 0.947 0.196 0.09
0.6 — — 264 147 13 7 — — 0.04
0.2 253 139 95 51 5 3 0.838 0.374 0.15
3 0.4 — 238 175 95 9 5 0.841 0.649 0.06
0.6 — 275 204 114 11 6 0.789 1.015 0.02

TE  E 5 4 A K R + 8RB + DU A1 e+ SR - B SR KGR+ B BEL R, 2 B 2.25 g/em’
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mL
1 — 259 181 105 18 7 0.735 1.303 64
2 252 148 101 52 4 2 0.919 0.236 48
3 292 175 132 76 9 6 0.743 0.996 54
4 284 167 118 64 8 5 0.764 0.705 58

T C SR K I8 43 06 B SRR, 2 B 1.90 g/em’s
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FH 24 282 198 103 13 8 0.91 0.47 0.03
WHO2.2 252 163 102 16 8 0.74 0.65 0.04
T SR 6 45 120 °C 100 MPa. 70 min J& B3R £ 90 °C
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PR 2R B0 Bl B PO O R L D K A A R AT
1, Xk e B RR K e 1A R R 25 5

M 4T LU AR BEL K e 5 B AR PR RE A T
WL K 8 A BE | WURL 9% IC 5 K e 3% 3l BE 5 R
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(a) IRPERHAK P J 7k 5

(b) H PR PE I A AR TS R
B2 TE R

4 MIFRA

AT H S AR B T % B 2.1~2.4 g/em’ 1Y)
FE AR EE BELFC J5, 7 S B iy FH B, AR A TR R X
AR AT RO, BCAR SR ) B 70 A5 5 e K e AR
Ak B Ta] F K U6 A1 PE BE (9 S8 3R 45 i, 4R 45 06 FH M e
Tt F& T AR oK, [] s P BELATR fry v 2 B2 1 7K e 2K
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GS001-H58 JI-J& 22 5 < 55 A B DX He 4T 1 T
A A 7 I AR A 1 B — IR A
¥ 58 FF I 5415.00 m (K 5087.75 m) , F A O
177.8 mm A5 # 17 B H I (&8 F K 2923.75~
5415.00 m) , £ [# FHm RS2 8T TR CE a5tk
Bk A1

AR FE G R I ) 3 15 A4 WoR U2 BOR TG BR

Je WA g ok R rp o RO K, R OK TR LA B A
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PR RE R T2 4 B R . R T %
49 AT 1 Y5 BRI 2.20~2.37 g/em® 22 A1), 3R
IR A 25, 9 358 AL 1T 3600 m, 2% E /K 8 3 % 2.35
g/cm’ BT KR % 2.20 g/em®s THER 247 H S
Y4 2.22 g/cm’,

ZLRER I BT T M KR (G G Y +46%
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BV 3% BR K 1% B IS B +0.2% 31
W5 . EW R 0.31, % 2.35 g/cm’,

PP KR MIBL T N KR (FEEGY) +34%
R R (BWOC) +14 % ER (BWOC) +5%
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+1% B ik 7 1% B9 N +3.5% Bk K R
+0.7% e i 2% ) 3% B +0.2% 9 L .
W Lk 0.32, % % 2.2 g/cm’,

AR KRR R TSGR E S, N
FSUTLIAE 3 A I B AR B il T, K
I B R A 22 A8 K, b GS001-H62 #il GS001-
H59 -8 FH H R = 2% K P KR & L K e 3R K IR %)
B B i e o i GS001-H58 - FH 4% 1
IR EE BHLK R AR R )5, 76 LR TE il T HE £ B it T 2% &
5w 0 X, B R R B 4~5 MPa, Jiti T 5 R &
AT L KUK E R BB B IEAE S T, K
Ve AR I B0 M T o i I R 0 I AR R
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RER H PRTRT s oy T
5 HE B /m F /mm KR IA F %rﬁ/ SR/ %rﬁ/ A/ MPa (Lem?) B /(Les")
(geem™) (geem™)  m’
GS001-H62 2777~5323.5 177.8 ‘Wi 2.26 28 2.2 30.6 16.7~18.3 17 20
GS001-H59  2746~5182  177.8 ‘Wil E % 2.32 25 2.22 334 18~20 19.1 20
GS001-H58 2723.75~5415 177.8 @ BERAERL  2.35 29 2.20 30 12.5~16.5 154 20

4.2 EA1045-H7 I

i A1 045-H7 1 F 5 Pt i pg X HRE B K
X . FAQLI77.8 mm B4 ST H (8 T H
3042.1~4430.00 m) , ¥t 1 1000.00 m £ 4% il < % &
JENL AT B N S/ o B i LB

I T EE R (B4 d) AR RE R
W, sl IR KRR B4 S T s /0N TA] K B [ B [
I IF I R R 3 2 % 2.403 g/em’, B I T K
iR R fE 7 BR TR R A (10~17 L/s) , 138
1000 m TR 23 AR, [ Tt ik A8 ) D e, o s 85 JEE
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KU S VR e A e R o AR UK R SR — R
EE =K T8 G h B KK % B 2.17
g/em’ (4 G G I Bk K P 3 1k & POk e A
% 2.10 g/cm®i G 2 5 ) 1 IO Bk K T e A
%, = ¥E A 2000.00 m/3300.00 m, £ 3% 2% kK I8
M 10 m*, itk 8 %€ 100.00 m £ £ .
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B R (BWOC) 4 3% M40 K Y8 +5.5% ks
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Jie 300+ 104 ¥ 5 436 R 2R IRk 5] 4-0.3 06 e i 22
F40.2% AL . B LR 0.365, % B 2.17 g/em’s
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[ I K 4430 m, K Y 3K — Uk IR T, X6 K I
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B A 8 FH R % A EE B K U S IR FR R T IR A
1) A JE il R I 2 56

®6 HBMIRESHEISH

5 " &R B+ P EE M+ N O S B 7 N N 5 <
i Ef [ B /m = - - . ; e .
SF/mmo #E /(geem ) MR /m’ #HE/(grem?) ERE/m® K/MPa (Lem’) i /(Les™)
B 045-H7 3042.1~4430 177.8 2.17 2.1 18.8 14~17 15 14
5 #5ig [5] ko, A ], Bhid, 25 4275 00 A M- B IR X B 0177.8 mm 2

(1) 3 3k XoF A1 o 550 0 (6 4R A4 R4 B4 B A A e T B
T —EHEEAE 2.1~2.4 g/cm3 Y 55 K EE BH
IKVEIAR F 2 R RS E MR AT PR RE AL 52, AR 24K
n>>0.8 K<<0.5, {5 ML 5 B i 14 K {H <<10 Be, # A
B AR RE SR R B KRR IR R A L A
A TN EE R, B AT S B R R R 2E R T A
TR A B3R T TR R00%

(2) 13 %5 T AV BHLZK U1 3K A4 3= 7E i A0 DX B i
2 I, SRR it T 77 5 At LR i T X bR R
4~6 MPa, B BEBH IR ) 5 92D & B — 3. i T
W IR R & AR R 20 2 I R TOURE 250 R W I 42 T 1 O
J A s SRR i 70%6, K IR S A B X AR 2 I
TR E I TR T A ) 3

S &30k

(1] Z=hp 2220 st R M AR A K 8 3R IR R 09 O 34 55 i 1)
[J] B IS 58 IR, 2002(1) 1 4-9,12, 54,

(2] Zoobi W mas BoK IR R Tr R 5 T BB R 5
T#,2016,16(11):147-151.

(3] kot dkd 1, S856 37, 5 . BRI i e B9 1R & 4 B
BKPR AT I SR T LT]. P R0 148, 2023,35(12) : 69-72.

(4] ATHEE 2 4k P, b0 e | 45 AR EE BELK 6 9 764 A A 2 X 4
KK B g i LT ] A7 AR T8 L, 2024 ,43(3) : 44-47.

B ST [C// T E A M S RRR LW Z R
25, WA G A WA Gl e 4 2017 4R A [ R AR AE AR
SESCHE AP DREG R TR A FRA A TR AR AL s o
PR RN PO AR A W), 2017 :2299-2309.

[6] M H, %, INEEIF % M-G X e KSR B A
[J].56RT.2,2014,37(2) : 12-15.

(7] RA M AR B, 5 . B — R X e R AT R A
FHEARLT] B H W5 56 H W, 2017, 34(2) : 111-116.

[8] AR . w5 B8 X e 0177.8 mm B4 M - H AR C//
BAiMFESRRELWER S FBHEERRIFEARIES
(2023) 76 3CHE (04 B R T2 ) I PR T T RE AT PR 711 76 Al 45
AL 2023:659-665.

[9] ATifeds , % 4k, b e T, 45 IR B BEL/K 918 35 A8 4K DA< B 2 X
KoK B iy g B LT ] A i fe T8 A, 2024,43(3) 1 44-47.
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