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Research and application of “kill-and-seal” cementing technology
in Xunyi-Yijun Block

TANG Zuming

(Downhole Operation Branch of Sinopec North China Petroleum Engineering Co., Litd., Zhengzhou Henan 450000, China)
Abstract: The oilfield of Xunyi-Yijun is located in the south of the Yi-Shan slope in Ordos Basin and is in its early
stage of development. The formation unconformity contact cracks and stress cracks were formed due to the
sedimentary environment of the Yanchang group of Triassic and the late tectonic movement, which makes it easy to
lost circulation in the drilling and cementing process, resulting in insufficient return of the cement slurry; thus, the
upper well section had not been effectively sealed. In this paper. the main factors for leakage are investigated by
studying the geology, the drilling process and the drilling equipment, the slurry column structure and cementing
technology in the oilfield. In order to improve the sealing quality of the oil and gas layer, the paper puts forward the
anti-leakage measures; optimizes the cement slurry formulation. which makes the slurry provide certain plugging
performance; and modifies the slurry column structure and cementing process according to the “kill and seal”
balanced cementing concept. After adopting the technical measures, the cement slurry return height and cementing
quality of the oil and gas well in the job area met the requirements of the later fracturing treatment.
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Table 1 The formulation of cement slurry

VST S L fic  J7

EiE4 110% 7K +80% G 9K Y& + 15 % i 8 4 R GEEER) +
5% ik 1. 5 %R R 0. 14 %0 R EE

=44 58 %7K +95% G K I +5 %% Wk + 1. 5 %6 B e K F
+0. 4 Y653 HH

1.4 JE T T 2mEH

i I BT ARG [ i AR B
RIG Ko RAEFER KSR SO & B,
TEARX HUE T T2 A KR AR &I 1.0~1.2
m’ /min, JE S #EH K 1. 0~1. 5 MPa, ¥ Ik ZE W HE &
H1.0~1.1 m®/min, FI/N U BIE 50, 2% HE
BEHE 1.0~1. 2 m*/min, FEF KB KIS
BIEJG BB AR IR 0.5 m®/min, fF &K K
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Fig.1 CBL curve of Well Weibei — 55
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Table 2 The condition of circulation loss and cement slurry return height

r5 H5 kgt RE/m KM U A BHmA KK HE /(g em™2)
1 iEAE 19 =k 266 IEES R 5 B A 1.39/1.60/1. 74
2 L8 =%k 415 9.3m* LAWK 5 B AR 1.36/1.62/1. 75
3 Bk 14 Wi Uik 0 9.8 m® KWK AL 5 B AIG 1.32/1.71
4 WAL 22 e/ 0 16 m® K HETRE L JE S5 A 1.31/1.59/1.76
5 1L 35 Wit 139 12.8 m® KA A R 5 B AR 1.30/1. 65
6 b 28 =k 115 13 m® AWK 5 BE AR 1.34/1.59/1. 79
7 B 53 =t Ei 10. 0~12 m?® &4k L R 5 B AG 1.35/1.58/1. 75
8 iHL 26 =% 309 BRI TR WO, & A 2k AL R J5 B AR 1.32/1.60/1. 70
9 iEE 42 =5 109 B R IEGR 5 B AR 1.37/1.55/1. 72
10 b 55 = %t 116 i AL 5 BEAIG 1.36/1.54/1. 74
11 B 46 Wit 224 J AL R S5 B AIG 1.41/1.57
12 b 57 Wit 169 R IKGR T e HE 1.38/1.53
13 Hdb 43 Wit 428 12~12.9 m® &A% R A B AR 1.35/1.57
14 b 52 W 5k 249 5.8~6.0 m® KL% AL 5 B AIG 1.46/1.58
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Table 3 The formulation of cement slurry

Bl % KoW KO BOT7

1 110 % 7K +87 % G Gk e + 5 % ik + 5 % v i3 b4 ) (7
B+ 3% BUKFI 41, 5% BB H +0. 2% 2T 4

2 70% 7K +87% G GK I8 + 5 % Whk + 5 % W 5 kR (G
)+ 3% BUKFI 4 1. 5% Fom H +0. 2% £F 4

F4 KEREERMERE

Table 4 The basic properties of cement slurry

KR HEE/ KK (6.9 o 24 hig 70 Be ks

0 (g+ MPa)/lmL- K/ JEi  Ffewd B/

= m ) (30 min) ') mL  JE/MPa [@/min  cm
453 1. 40 40 0 4.8 200 22
B¥  1.55 42 0 6.5 95 21

1 AR R TRV S R R R TR AR, T
s KU R 30~45 m®, B MR 10~13
m’ L R K e 2 HE R AE 1. 0~1. 1 m®/min
Bl ATERE BB (K 3 BEL PO BRI S
(89 75 X I B R A5 4 BE R AT phR) . 4 O R O
BEWAKRE T E 2 TRKE, U B &0 B
22Nt R okt oA I A 3 O = AN P DA R ZE G
KU I I T R A HE k1 T =X A R I [
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FEAE B B R Ty B Wk R) K U SR AR I Y JEE
BEL', e AU A 110 406 A 214 0 88 5 45 7 0 3 24 i %
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T S 245 B 4, ST AN A7 76 85 R A% O s T b 25 JF
WRIR 5 121 mo AR AEE T K e 2R Y H T, ] LA
F| VT A A ok B & A Tl Ok OOF BRI 862, 3 MPa,

£5 BEH#RE

Table 5 The cementation quality
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HE 3 TR OO 4 IURL BE B 5 T AR, DL e 2 Y
AR RE 7 75 [ H AR 3, e 0 Ve e 2 2 A2 [
Fiti T/ R,

£ 2 3L ik (References) :

[1] BXFE.HEZIEFER, F RS AmEEN A L =5

GIERK A M B EE B W ERAERLL AmBESIT X,
2003,30(5):1—5.
ZHAO Wenzhi, HU Suyun, WANG Zecheng, et al. Key role
basement fault control on oil accumulation of Yanchang For-
mation, Upper Triassic, Ordos Basin[]]. Petroleum Explora-
tion and Development, 2003,30(5) :1—5.

(2] E5 . Pk, MW, 5. 50K 28 25 w1 — ) & 0 XK B fif
FRAE B Ve FA LT ] R DA M b 5 5 9 K%, 2008, 27(3) :39—43.
WANG Yong, SHI Zejin, TIAN Yaming, et al. Reservoir
characteristic and diagenesis of Chang 8 Member in Yichuan-
Xunyi Area of Ordos Basin[J]. Petroleum Geology &. Oilfield
Development in Daging, 2008,27(3) :39—43.

(3] BT P TR g B B R A6 3 0 il 1R A I b g i R .
iR T.2,2012,35(4):101—103.

JIA Yongjiang. Application of balanced pressure cementing
technology in Liner cementing in Tahe Oilfield[]]. Drilling &
Production Technology, 2012,35(4):101—103.

(4] ZEZ R, X454, % A5 15 07 [ T2 RE 1THP)
H BRI LT D3 45 58 H . 2013,30(5) : 63— 66.

QIN Guohong, SONG Yuanhong, LIU Shudong, et al. Applica-

tion of balanced pressure cementing technology in Well Shutan 1H

(6]

(7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

[15]

(P)[J]. Drilling Fluid and Completion Fluid. 2013,30(5) :63—66.
XA 0, 84 PLI Pl 1R ) [ i T = 2 80 IE R T &
AL E R T22,2007,30(6) : 119 —120.
LIU Shibin, XU Feng, ZENG Fankun. Design and rational collo-
cation of three parameters in equalized pressure cementing[ ] ].
Drilling & Production Technology » 2007, 30(6) :119—120.
AR, RS 3, A T TOURE AL T F 5% 7 vk 43 L . i B
M, 2014,21(4) :540—544.
FENG Fuping, SONG Jie, Al Chi, et al. Analysis on displace-
ment interface research method in cementing[ J]. Fault-Block
0il &. Gas Field, 2014,21(4) ;540 —544.
S Db AR e M 2 R PR BE 7 0% B O T R L) .
£ iH2E . 2010,31(6) :1009—1012.
WANG Gui, PU Xiaolin. Plugging mechanism of drilling fluid
by enhancing wellbore pressure [ J]. Acta Petrolei Sinica,
2010,31(6):1009—1012.
FRAP, AR PR L L A5 W) B vk A 3 D B R i B D AR L) .
A B A, 2009.37(1):53—57.
CHENG Zhong, XIONG Jiyou, CHENG Kun, et al. Experi-
mental studies on sealing while drilling using physical materi-
als[J]. Petroleum Drilling Techniques, 2009,37(1):53—57.
LM T G A BE B T ) S X R B K A R
e M2 [T AR TE R 2R CARMRD . 2017,14(5) 27— 33.
LI Junwei, MA Meng, YANG Hongbo, et al. The effect of
content of lost circulation material while drilling on the load
bearing capacity of fractured limestone[ J]. Journal of Yangtze
University (Nat Sci Edit), 2017,14(5) :27—33.
B . % BB IR A T O DL B R ASE R U (]I Al R
AR ,2007,35(1):5—12.
HUANG Bozong. Microscopic mechanisms and model design
of close packing theory[ J]. Petroleum Drilling Techniques,
2007,35(1):5—12.
XUAE MG 5k Y B v B R A G A O IR AR 2 R K TR IR A
FEGM AT AME R T2 ,2014,36(6) :39—41.
LIU Xuepeng, ZHANG Mingchang, FENG Minghui, et al.
Research and application of composite hollow microbead low
density cement slurry[J]. Oil Drilling & Production Technol-
ogy, 2014,36(6):39—41.
G 2 8 SO SR, SF LR S S 5 T T B K R 3R AR
FHBFS SR L) AT 8 R 1.2, 2014,36(3) :48—51.
HUANG Zhanying, ZHOU Wenjun, XIE Wenmin, et al. Re-
search and application of cement slurry in Sulige leakage wells[ J].
Oil Drilling &. Production Technology , 2014,36(3):48—51.
XA, A Bt L 22 AR L S B I /B O A R R R
RER R AT ZE L) R B =R, 2016,44(5) : 89— 94,
LIU Shigi, SANG Shuxun, LI Mengxi, et al. Study on drill-
ing/cementing technique affected to production control of
coalbed methane vertical well[J]. Coal Science and Technolo-
gy. 2016,44(5) ;89— 94.
ZEW B R AN L S KB A A A [ R K T A g
I8 14 5 SR e LB ] R AR Tk, 2015, 35(6) 82— 86.
LI Ming, YANG Yujia, JIN Jianzhou, et al. Reinforced mechani-
cal properties and mechanism of well-cementing stones by brucite
fiber[J]. Natural Gas Industry, 2015,35(6) ;82— 86.
22 RLIE, SCWEL, KRS b, A A 0 i B U T S O ik R
ST LA H R S5 52 H . 2015.32(3):55—58,106—107.
LI Zaoyuan, ZHI Yaliang, DENG Zhizhong, et al. Technolo-
gy for lost circulation control during well cementing in Pied-
mont Wells[J]. Drilling Fluid and Completion Fluid., 2015,
32(5):55—58,106—107.

(%4t $hm )



