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Drilling Fluid Technology for Well ZKX of Deep Salt Bed in Yexian-Wuyang Depression/PENG Chao-hong , XIAO
Chang-ho, XU Fei (Sichuan Institute Geological Engineering Investigation, Chengdu Sichuan 610072, China)

Abstract; Well ZKX is located in the salt bed of Yexian with the purpose of the salt mine survey in Yexian-Wuyang depres—
sion of Henan. The planned depth of the wellbore was 2630 m, and the continuous coring was operated from 2000 to
2400m. Mainly the sedimentary strata of mud shale, sandstone, and the salt rocks were drilled; there were difficulties in
anti-sloughing, core protection and wellbore stability in drilling construction. On the basis of the optimization of the drilling
fluid system and according to the different strata, the anti sloughing drilling fluid system, unsaturated salt water drilling flu—
id system and saturated salt water drilling fluid system were used respectively, which solves the technical difficulties of anti—
sloughing in water sensitive shale and problems of drilling fluid for continuous coring in halite stratum. A set of technical i—
deas has been explored for low cost drilling fluid which is suitable to core drilling in salt bed.
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XERA BRI TRV FRR 2, e X 6
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P IUH M E G Hh b0 B T m AR, H
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BT R 2 R SR O DU I
FH, [E 25 1 I F LAR (1650 ~2000 m) & 67 )2
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=“IFHE A REAERTY, SAE DR
S UL 2 R I AN &, S R B
A A SRR R T S R R =
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SZEIUEAGE BRI ZKX IR R JZ B R DTS 29

AHIFFE I AT R ER 2RI AT 45 R e A 2
53N NaCl, &5 — MR 75% ~90% , 55 H
95.17% , A%~ 68% , V3418 80% LA I, Hk N
CaSO, , & — M H 3.5% ~6% , A LATERGH- 5%
JHI R M B2 B A R BT R BE T Al A
fiff S B L
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2.1 ZIFLARBIRE A R

TIF (491.2 ~ 1650 m) i /K S e T
J2 I T R K AR AR (Al L & A IR AR AR 4 4%
HRESH JRRESIE bR B AE RE, v
USRI F R XY - 27 Fl HV - CMC T
W, HE T MPEREN R 1,

x1 HEEFREEEREST

i T g & fic Vil

o7 AV/ FL/(mL- Wok/ WL/ LV-CMC/ HV-CMC/ KERWIENE  EHERS, BEGEE XY -27/
5 (mPas s) (30 min) ') mL % % % EL/ % % #EL/ % %

1 18.0 15.0 400 3 0.30 0.04 0.20

2 18.5 14.5 400 4 0.10 0.20 0. 30 0.01

3 18.5 14.0 400 4 0.20 0.10 0.30 0.05

4 16.5 15.5 400 4 0.15 0.05 0.15 0.05

5 18.5 13.5 400 5 0. 20 0.05 0.25 0.08

6 16.5 13.5 400 5 0.25 0.05 0.25 0.05

PEBE BRI A 6 ST, HAERES BN .
W10 g/em’  ISFHGIE 34 s, ZWKEE 16.5 mPa
o s, SAPERNE 13 mPa. s, 80 ) 3.5 Pa, JEK =
13.5 mL/30 min, #J)JJ 3.5/10 Pa/Pa,

2.2 TIFLATRRAAIER KB ik 2

TFF (1650 ~2000 m) il EERE A R M
ZKX I3 19 S5 A5 R AR K G I b i
Cl™ M 0. 1009 g/mL 2247, Al 2 [E I Eh e
JZ 3 BE S A SO B S AN BE 1, I LABE$E K

TR K B TR C17 F A 0.1 g/ml,

FH 5% WKALRZ I £ + 10% NaCl, R H
LV - CMC. , & A R B | K fift 28 TN I i el 46 HY -
CMC &R HV — CMC | K fift NI G Al AR LV -
CMC Y el ; [FAF HV - CMC LV — CMC Fl7K
R PVIEIE RS A — e R P tERe . S0
SERAAAT I TEAZ 52 50, SR IO PR R =K PR A2 58
5ok, LI EE RN 2 PR,

F2 RiGFMHBMASEHREEERE

fie fic 7 Pk fit Z M

Vi HV - CMC/ LV - CMC/ JEHEFR AR/ TR il S I I AV/ FL/(mLe Ve S JE B/ pH
5 % % % i/ % (mPa- s) (30 min) 7" mm 1
1 0.20 0.6 0.30 0.8 18.0 9.5 1.0 9
2 0.20 0.8 0.25 0.9 22.5 9.0 1.5 9
3 0.20 1.0 0.20 1.0 25.0 8.8 1.5 9
4 0.15 0.6 0.25 1.0 16.0 9.8 1.5 9
5 0.15 0.8 0.20 0.8 18.0 9.0 1.5 9
6 0.15 1.0 0.30 0.9 22.5 8.9 1.5 9
7 0.10 0.6 0.20 0.9 14.5 11.0 2.0 9
8 0.10 0.8 0.30 1.0 18.5 9.2 2.0 9
9 0. 10 1.0 0.25 0.8 19.0 9.0 1.5 9

PEBE BRI o 5 ST IR K +5% I
+ +10% NaCl +0. 15% HV — CMC +0. 2% J& FiFR £
+0. 8% KIH BN +0.8% LV - CMC, HPEAE
N 1,20 g/em’ |, TG 30 s, VUK 18
mPa- @,f@‘@*ﬁf}% 17 mPa- s,fj,l@]jjl Pa,‘]},ﬁﬁi%9
mL/30 min,#]7] 3.5/6 Pa/Pa,
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IREGFRAR ZR | S5 R R A AR A H 2R A
FEHN 3% NI - + 2% MM EESTER R £ +

31. 5% NaCl +0. 01% RN EE . HFnEh KA
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FBE TR A0 v TR A B0 Ay 417 A 40 AR Rl
FKJ -2 Bk S8R50 R 2R TR 2RI - R N I
PR AL BRI 5 3SR /KR TS AR B 7 ik SR PR U i

£h LV — CMC FKJ -2 B} T3 R FH SR P9 s TR
AEFEF) . SEER T MAMERES RN ZR 3 i,

®3 @MBMAHHBEE R

i i ] O B M

Vi JEAE R/ LV - CMC/ FKJ -2/ IR St SR T 0 AV/ FL/(mL- Ve KRR/ pH
ke % % % L/ % (mPa- s) (30 min) ™) mm [N
1 0.3 0. 80 0. 80 0.5 20.0 7.6 2 9
2 0.3 0.85 0. 85 0.6 21.5 7.0 2 9
3 0.3 0.90 0.90 0.7 23.5 6.5 2 9
4 0.4 0. 80 0.85 0.7 25.0 6.0 2 9
5 0.4 0. 85 0.90 0.5 22.0 7.0 2 9
6 0.4 0.90 0. 80 0.6 22.5 6.7 2 9
7 0.5 0. 80 0.90 0.6 23.0 6.5 2 9
8 0.5 0.85 0. 80 0.7 26.5 5.8 2 9
9 0.5 0. 90 0. 85 0.5 23.5 6.7 2 9

PEBE MBI T LTS 3 3R 7K + 3% HHRE I
+ +2% MM EEHE AL £ + 31, 5% NaCl +0. 01% %
PR ER +0. 3% JEAHIRET +0. 7% KGR N
ENER +0.90% LV — CMC +0.90% FKJ -2 +1.5%
NaOH( LA 2Ry i i) . HAPERE N % E 1.25 o/
em’ ISREEE 38 s, FULKEE 23.5 mPa« s, SRR
JE21 mPa+ s,81¥] /2.5 Pa, €K 6.5 mL/30
min,?ﬁ}ﬂ]j] 4/8.5 Pa/Pa,
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R KB IR 2 IR () 52 B TR A T s, 2%
MRS RE T B, 2000 m FLIER A9 H: 096 2R R B R 33
°C, HEMEFRIEEE 45 °C 2400 m FLIRAYH DGR
TRIE R 45 CHHEIEREIE N 59 C . ERKE |
il R R (AR fE an & 3 R, BA R AT, R
KB FE IR E) 16 mPa« s 1AL KA I
WK E] 18.5 mPa« s, K X 7E v] H AN VT Y
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FIA RHAURE B2 RIS | AR Vs A B 8, e LAAE
I3 B LG R FIH 2 A AH BLVE A, I B X Al -
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B3 sASARENMESREXRME
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DRSO e e e 203 9 D BEL A PR 6] P 2
A AL R IR 4 Frs
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Bl A & i T W AR A /O
K 0.32 —
WK B R 0.32 8 A B
KA AR K B I 0.22 CMC A I ¥ 1
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3.2 AMHIERCRITAr
3.2.1 AN

M RAE 3 FiEHE, o — 55 5IRK B 49
I WEf , — 5 A 5 AR AR K B i A, =
FAFE SRR KR R, FREGE 100 B i Y
ARE(TE 105 CHET4 h)6.5 g 7£ 4 MPa JEii] 5 min,
R A

FH 1Al 4 AT, DCERERY R R 1 A BT 75, 3 Al
FEHRZIK PR e 0 e — SR, B Tz R R 2R
HTeICs Whn M3 B 2 HOR— 5 A0, 1%
SRR TS IR e =5k A TEE 2
HAHZE, BRI S PEBOR R, 3 AT
WX B R A R A RO K B Ik ) g
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FREL 50 g 10 ~20 HEEH, 5 350 mL 1)
REIMA B ZALHE T, 75 80 CI& SN 16 h, H 40 HIfi
[, [FTSCERELE 105 °C FHET, 241 24 b, FREE T
P R

B4 =Tkl g 2

HIPE 5 A B, 2 EERK Bl AR & 29 B0 1Y)
K AR KA 7 BRE /T, ZKX I SE B, 18
T LRI SRR PR R SRt FE A1, LR

Ao

B5 EWERNEER

4 Iz A

iR B AR N RAEBG 17 5 WA S MR
PSR EE IR )T , 55 2 h I 1 YR pH {H B ORG
& REPE(HE 8 h i) M— B SRR (pH A,
WL RNEE JRACHE B D) 1 A AR KR I
I 7 23 A K 5 AR Al S R % A0 A i T
OB, T AR B B, DAV b2 R T 5 A
B RIE e i, T o B T U 2R K N s o
TE 15 mL/30 min DAY, RS 2000 m Ly 428 il 78
10 mL/30 min AN,

FaF YR + BRAbas " W44, A R
Be s B5.0HIL , AR 1 T P B AR I B 6, &b AT
T 0. 5% ; FEAER A Z R 50 m W B3 18 G 0 W%
AR AR W B B A R R M AR 7K
TR BARFER AR B R R A B o 1 Bk 1A
M4, ZKX J145 Sl b 2 W i S 502 5 B
No
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32 PR TR Ci Al e TR )
F5 HARMEHFHFAFREESH
W EEp  FV/ AV/ Pv/ FL/ &
m (g* cm73) s (mPas s) (mPas s) mL 15/%
738. 00 1.13 23.0 12.5 11 16.0 3
860. 06 1. 14 31.0 15.0 8 14.0 2
960. 61 1. 14 25.0 12.5 9 15.0 2
1100. 00 1. 15 29.0 14.0 10 15.0 3
1250. 00 1.14 29.0 15.0 10 14.5 3
1340. 81 1.15 33.0 17.0 12 14.0 3
1550. 00 1.12 46.0 22.5 15 12.5 4
1650. 43 1. 15 33.0 17.0 12 14.0 3
1750. 49 1.17 40.0 19.0 14 10.0 3
1823.52 1.16 35.0 16.5 14 12.5 3
2131.71 1.30 35.0 25.5 21 6.5 1
2132. 41 1.30 35.0 25.0 18 7.0 1
2149. 65 1.29 37.0 27.5 26 8.0 1
2156.01 1.30 37.0 26.5 24 8.2 1
2159. 37 1.30 40.0 29.0 26 7.0 1
2162. 87 1.30 40.0 27.5 24 7.2 1
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TR LIS AFTE R TR E A Wik AN B,
SRR AT Y R AR B R AR
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68T FHR 38 B TR TR U b 2 B 0 38 A R
WY ISR TSR IR PR R 8K, R A R4
FEH 38 R4 AR B I AR R A B A &
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JIEE S FIEREY) A B G AR BRI 43 BB AT 5 M
JEH A, fp R A T RO O UE 2 5 R
FEM o
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TR BRI R SRR AR
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(2) TEREAT 25 A phe 6 J2 7 A B AR AT 4R T
ST REICE I I CL 5 i 9 e /IME, BT DA R A
FER KB VRAE Bl 8 ZKX I AR 1 3 JZ 3R
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(3) WAL R HH A R BEA R il i A =
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