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Analysis and understanding of the clogging causes of horizontal

connected well sets in Ningjin rock salt field
ZHANG Xu, GUO Jiaxuan
(The Second Geological Team of Hebei Coal Geology Bureau, Xingtai Hebei 054001, China)
Abstract: Over more than 20 years of development, the well intersection method has been widely used in solution
mining, such as salt extraction, soda extraction; however, in the production process of brine extraction well sets, well
clogging often occurs due to various causes. Four pairs of brine well sets in Ningjin salt field have been blocked for
many times since they were put into production. In view of the frequent blockage, in reference to various accidents
encountered in the drilling and workover processes and the relevant data from brine extraction, and with careful analysis
and summary, the causes of well clogging and the preventive measures for Ningjinshi salt field are expounded in terms
of squeeze-breaking of casing due to salt bed creeping, sedimentation of insolubles and salt crystallization, so as to
provide guidance and suggestions for well workover and new brine well construction in the future.
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Fig.1 Structure of the intersected well set
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Table 1 Casing damage depth in vertical wells
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Fig.2 Corrosion of drill pipe and water supply pipe
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Table 2 Test results of mechanical properties of rock inclusions in the rock salt layer
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Fig.4 Solubility curves of several single salt minerals
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Table 3 Casing for later drilled brine wells

It 5 Y4 H Y5 Y9I
5S¢ 3 it ) 20184 7 20184E 6 J 20184F 6 J
ZLEREE /m 3080.5 3071.4 3101.83
HAREE B/ mm 0177.8X10.36(N80Q) ?177.810.36(N80Q) ?177.8X10.36(N80Q)
HARLEE FIE/m 0~2361.2 0~2171.65 0~2159.73
HAREE MM /mm 0177.8X11.51(TP125TT) 0177.8X11.51(TP125TT) 0177.8X11.51(TP125TT)
HFAREE FH/m 2361.2~2873.64 2171.65~2873.77 2159.73~2872.28
CEIREE] 20194F 4 A 20194F 1 A 20184F 8 H
A/ mm (0139.7X10.54(P110) (0139.7X10.54(P110) (0139.7X10.54(P110)
R FE/m 2629.05~2743.75 2723.95~2917 4 2762.63~2898

R E B TP125TT Bl R B B HLoh
B o BE=>80.7 MPa, &3 )5 fir T P110 B R 45 fie Kt
HhBF 3R E 100.3 MPa, i& ] T4 X & 7% 1 it 2% 14 T
AT R EEBIF SRS, MR ER &R EE
HH IR

BRI R R B BUAN B WA EEE IR
55 AT B A 1] B, < B[R] g 7K R ok AR e B O R A 2%
Jor ] 2 A ) ol R S B, A N Y R A A A

Xof A 0 T I I G, 7 SR BUAH 7 1) i, — 2
KA BB SE T PR 5 pH A R 2 S A
oy TR X AE HEAT IR JZ B W TC e R A AR AR
HHELA B i i 3 b B b, TSR AR T R
TR — M e R Ay A o A AL B Mg

4.2 TG E 4G

i K FE R o A B 4G e — A s Y )
R, A 5 e g A ) — A F R A 0 S T R
SR FRR Y o R AR ISR S R IE S K
ek VR R 9 3 A 22 o DR R R OG TR I TR B 4
i EEN 3 AT
421 [FAR v A AR 0

Ry B Ak R 85 i Fe BB A A O TR = B AR K
TR0 R EE RIOMA B K R RE R T T S R K A
iR 2 b T A1) i 7K 7 b 3R T B TR T 25 T R AR
FLRES , DUGRTE g /K B o P SR K B 5 A=k -

C,— C,
Cl

e 5 iR K &, m*/h; C——JF N | K iR

m=( YM (1)

X m




B A8 114

K BAE T AR KT T8 5 R A AT 5 IR 69

JE T B MR 5 Co——3% 22 MU AT 141 K i JEE T F FY
B0BE s M——R b 48t 1 i1 50 dat, m*/he
AN TR BT NaC LR ¥ fift J22 A AR DL 2 4

F4 AREIRE T NaClW B EMGNE
Table 4 NaCl solubility and saturation

at different temperatures
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Fig.3 Relationship between dissolution rate of rock salt

and solvent flow rate
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