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Application of the technology of injecting cement for the stratified well
completion to hydrogeological exploration
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Abstract: The technology of injecting cement for the stratified well completion can provide a new rapid and
high effective technology for the stratified well completion on a multi-layer hydrogeologic well. The problems of
time-consuming, bad effect, unstable effect of sealing water, difficult construction and high failure rate of the
stratified well completion for the stratum of fine grained or unstable drilling structure resulting from traditional
methods of the stratified well completion are considered, and the technology of injecting cement for the
stratified well completion is developed through laboratory tests and drilling construction. On the basic of the
expounding principle and the process of the technology of injecting cement for the stratified well completion,
the application example of the HQ56 hydrogeologic well from the stratified well completion, segment well-
flushing and stratified pumping test of the hydrogeologic well is analyzed. The results show that application of
the technology of injecting cement for the stratified well completion to seal water is reliable and the data from
the stratified pumping test is accurate. The technology is especially suitable for the rapid stratified well
completion on the stratum of fine grained or unstable drilling structure.

Keywords: injecting cement for the stratified well completion; packer; hydrogeologic well; stratified pumping

test; hydrogeological survey
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Fig.1 Schematic diagram of the technology of injecting

cement for the stratified well completion
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Fig.2 Construction process of injecting cement to seal water
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Table 1 Factor levels of the cement slurry test
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Table 2 Schemes and results of the orthogonal test
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A HE B C D/min
1 0.50 2% 4254 L BE” 20 175
2 0.50 3% 525#“ K BE” 25 125
3 0.50 4% 425#% R 30 120
4 0.55 2% 525#%“ X BE” 30 145
5 0.55 3% 4254 Fn e 20 210
6 0.55 4% 4254 L BE” 25 175
7 0. 60 2% 4254 R 5 25 150
8 0. 60 3% 425# R BE” 30 200
9 0. 60 4% 5254 Y BE” 20 160
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Table 3 Analysis of orthogonal test
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Fig.3 Diagram showing the structure of well HQ56
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Fig.4 Sketch diagram showing the connecting equipment for stratified pumping test connection
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Table 4 Data of the stratified pumping test of well HQ56

/NI URN/ T K
HQ36 We Wbk TS S Wk WA BER/ bk L K
S/m Q/(m*-h~") ¢/(Les™'»m™") (sm™')  Q/(m’-h™') ¢/(Les™hem™") (sem™')  Q/(m*-h™') ¢/(Les™'-m™")
2 0.88 66.72 21. 06 1.89 133.73 19. 65 3.92 201. 14 14.25
)z 5.52 55.13 2.77 11.55 109. 54 2.63 17. 48 164. 34 2.6l
T2 5.57 53.28 2.66 12. 19 106. 24 2.33 17.98 159. 85 2.47
Re 0. 89 60.23 18. 80 1.84 119. 51 18. 04 3.44 181.37 14. 64
*5 HQ56 $hfl & EE FiKEF TDS
Table 5 Total dissolved solids and ionic concentrations of different aquifers toxpped by well of HQS56 /(mg-L™")
45 K 5 25 A Ca’* Mg®* Na* K* ({0} HCO; cl- S02- NO; TDS
k)2 S0, -HCO;—Mg 73.0 98. 4 77.8 8.5 14. 4 263.6 70.2 391.0 13.21 752. 4
mE  HCO,-SO0,—Mg-Ca 36.5 42.6 23.8 6.6 14. 4 172.8 20.6 115.8 1.57 330.6
T2 HCO, -S0,—Mg 34.6 50.2 41.5 9.3 12.0 192.8 27.7 147.0 4.75 384. 1
AR 4, HQ56 4L E & /K 2 6 K MRk g, i R4f
T AR E K Z TR K E KR TR A 4 &R
=A

KIZE .

Mg R 5, HQS56 4hifL & /K2 TDS fim, ik F
752. 4 mg/L, & KJE TDS &K, 4 330. 6 mg/L, T
&K ZE TDS 3 T & 7k 2, 4 384. 1 mg/ L,

WX R 4 FIER S HQS6 B L 1 B A7 /K 1t Al
TDS FEA7 X5 b 73 A1 , & B3R AS 19 45 25 7K 2 7K SCHh it 2
B OK BT BIAEAE — € 22 531, DO T Sz 1t 11 R 1 5 B
TEI 0 J2 O BR BEAT 23 J2 MO 22 4l JE 1k K RCR

(1) P I 23 2 B H AR BIAE T % G2 7Kk SCHl i
fLIr 2 W T 20 Re , KRR T 00 )2 e A kK X —
Bl AL A B B, A AR AR T R AL JE RO ik
A I HORE o R O R 48 6 3 ~5 h 4R T 0 R
BRI TR, (45 7K 3C Hl 57 AL 0 2 R 1 B | e 28R
I, OF T A0 BOR b J2 BB FL S5 4 R B E HJE t i 2y 2
A W g 1 i 2 R A A



14

K 3T o T

- 55 .

(2) 5% JH & B 0 2 J2 i B R #4770 2
I, e B S B 1k K BEIT AR A 2K AL P 4 2 o)
A, W2 FETE SR A B 5 R, %ok IR 3K as B LA Y &
LRI S PEIBT 07 B0 5, X T 1k oK R B i )R

or RO BA RS

(3) X He 0 A HQS6 Al £L 73 )2 il 7K 3t 38 e ok
Jo A 6 A S H A, e BRLAS 5 7K 2 K ST 5 2 B K T
R AE — € 22 3, U6 WA R I B 1 2 0 J2 W e R
BEAT K SCHB R AL 23 2 B, 1R K BOR S AR W AT SERY (6

FHOEZK SO i A T AR i)™
S EZ 0k

(1]

[2]

[3]

[4]

[5]

o ] B A SRy K SCH BT T (M) 2 b b
Mo BT M RR 4L, 2012, [ China Geological Survey.
Handbook of hydrogeology [ M ].
Geologic Press,2012. (in Chinese) ]

WML A SR IR, B KBRS Y
IWERSE A T A N [T ] R TR A L8R T
) ,2017,44(7) :24 - 28. [CHANG L Z, YANG W
X, XU S, et al. Application of stratified water shut-

2nd ed. Beijing:

off technology in environmental investigation of
contaminated sites [ J ]. Exploration Engineering
(Rock & Soil Drilling and Tunneling) ,2017,44(7) .
24 -28. (in Chinese) ]

T, SR, A CMT W I 3 F 2890 3 b T
KW R g N LT T ob BRI M, 2016,32(6) -
141 - 145. [WANG M M,LU Y, XIE W. Application
of CMT monitoring well on monitoring groundwater in
Heihe River Basin [ J].
China,2016,32(6) :141 —145. (in Chinese) |
IRARK, EAH B, TR RIAEZ R
M i e HORE AR [T ] oK SO o AR 3t B
2009,36(3) :128 —=131. [ZHENG J T, WANG ] Z,
CAI W T, e al

Environment Monitoring of

Construction of multi-level

monitoring  well and sampling technology for
investigation [ J ].
Hydrogeology & Engineering Geology, 2009, 36(3) :
128 —131. (in Chinese) ]

FTIHHE W 28T, 2N, 4. R IE 0 )R s ik
B XA B AT [T]. R0 LR CA Lai TR,
2017,44(1):18 -23. [HEJ B, PAND Y, LIB P, et

groundwater  contamination

al. Deep well stratified vacuum pumping test and the
mechanism analysis [ J ]. Exploration Engineering
(Rock & Drillingand Tunneling) , 2017,44(1) :18 -

23. (iin Chinese) ]

[6]

[11]

[12]

FRME, sy BT R, A B IR AR G VR IR AT ROR
TE 7K SC b 5T 8 A v B S R AIF S (] 7K SCHb s A
b 5T ,2017,44(4) .30 -33. [WANG X Y, AN Y H,
SHAO X M, et al. Application of the new technology
of well-flushing with parker to hydrogeological
exploration [ J ]. Hydrogeology & Engineering
Geology, 2017,44(4) :30 —=33. (in Chinese) ]

T o sr BRI K S5 SRR £ 30 A K OF I £
T B BIRRER LT ] Al i R B R ,2015,43
(1):7-12. [QINJ L, CHEN Z, YANGTY, et al.
Technology of staged fracturing with multi-stage
sleeves for horizontal wells in the Ordos Basin[ J].
Petroleum Drilling Techniques, 2015,43(1) .7 - 12.
(iin Chinese) ]

2. 432 R il Z2 B R s AL B AEAL [T ], A7
WA, 2016,44 (10) .90 = 92. [FU Y R. Setting
model of multiple packer for separate layer production
[J]. China Petroleum Machinery, 2016,44 (10):
90 —92. (in Chinese) |

EIRE, LW, BV . K344-108 AL/ H AR H R
A BB e 5 W [T]. Al LB, 2010, 38 (8) .
40 - 43. [ WANG Z G, WANG Z Q,JU Y F.
Improvement and application of model K344-108
packer [ J ].  China
Machinery, 2010,38(8) :40 —43. (in Chinese) ]
2N, %k 22 RN it S8 FE A M IX K SCHE BT A
MR (R PR AE - o [ 3 5 38 4 R 7K S 3t
FEdb R AT 0y ,2016. [LIW P, AN Y H. Results

small-diameter Petroleum

report on hydrogeological investigation of Heihe River
Basin [ R ]. Baoding: Center for Hydrogeology and
Environmental Geology, CGS, 2016. (in Chinese) ]
AT, P o o, 2o A MG . AT L it T A 2R R AL
R AE 3 BT [ T]. K B2 2 88,2015, 26 (5) -
614 -623. [ZHAO J, XU Z X,ZUO D P. Estimation
of potential evapotranspiration and its variability in the
upper and middle reaches of the Heihe River basin
[J]. Advances in Water Science, 2015,26 (5):
614 —623. (in Chinese) |

PR SRR BE T 2 ou gt U i 0 SRR A s T
KA FRFAE ST LT ] T 5 X BT 5 R, 2016,30
(5):129 - 134. [LU Y, GUO J Q. Hydrochemical
characteristics of groundwater of Zhangyebasin [ J].
Journal of Arid Land Resources and Environment,

2016,30(5) : 129 —134. (in Chinese) ]
YREE . K B H



