5542 4 4 1)

TR Car i TAE)
Exploration Engineering ( Rock & Soil Drilling and Tunneling)

Vol.42 No. 4
201544 H

(UG i Jc [81 AH w5 O i BC 75 T8 ik Be 8 5% TR VF

GRS R S -
(I P EHRAFT) B RRHEDH TR ARE LA LS E 3 100083; 2. P EM A A () TR
AR ZF B, L3 100083)

FEEE . s IRk LA RN SRS YRGS R R A EFRUBOC )8, 8 8E T NaCl VR A HTAGH , P Y GTQ I
KRNI IE R PHP Ao RG] R AS RS0 s 7l Tl 1 9 4HmCTr , 2 IR, 2 1
TE —15 C R AR HIEES 7 21 (20% NaCl +0. 1% PHP + 1. 2% GTQ + 1% KHm) F1 72 (25% NaCl + 0. 15% PHP +
1.0% GTQ +1% KHm) , H: =B VEREE b5 20 B M . AV {4 46.5 47.5 mPa~ s, PV {4 34 35 mPa- s, YP {H 12.8.12.8
Pa, FLAPLfH 6.8 7. 6 mL/30 min, Z8MAZEY 2 FIC)T BAT LA A2 Dk , T DA A2 3 SR 2R 2R
KR o IR s RIR UK YR R B Bl D7 ik

HESES P634.6  NEARIAE.A  XEHS:1672 -7428(2015)04 -0021 - 05

Optimization of a Low-temperature and Non-solid Drilling Fluid Formulation and the Economic Evaluation/ZHOU
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Abstract: NaCl was selected as antifreeze to solve difficulties for drilling and coring in plateau permafrost and exploration
process of gas hydrate, and salt tolerant copolymer GTQ and hydrolyzed polyacrylamide PHP were taken as main polymer
reagent. With orthogonal test method, 9 groups of optimal formulas were obtained in normal temperature , after low tempera—
ture test, the drilling fluid formulation Z1(20% NaCl +0. 1% PHP + 1. 2% GTQ + 1% KHm) and Z2 (25% NaCl +0. 15%
PHP + 1. 0% GTQ + 1% KHm ) were determined, which could be used in the temperature of —15°C. The main performance
indicators were: AV values were 46.5 and 47.5 MPa+ s, PV values were 34 and 35MPa+ s, YP values were both 12. 8Pa

and FLAPI were 6. 8 and 7. 6mL/30min. By the cost accounting, the 2 formulas are economic and can meet the require—
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ments of plateau permafrost drilling.
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1 RELEHGEHBEEREZRSKE %
% [H 2 K
5 NaCl(A) PHP(B) GTQ(C) KHm(D)
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3 25 0.15 1.2 3
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K6 HARGREMMELBLELER  wPa- s

- e R R L A
(mPa  (mPe (ml» (30
s P00 P30 P20 Piroo Ps  P3 s) s) * min- D)
1 18.0 11.5 9.0 6.0 1.0 0.5 9.0 6.5 2.6 9.2
2 27.0 18.5 14.5 10.0 2.5 1.5 13.5 85 51 7.8
3 37.0 25.0 20.0 15.0 4.0 2.5 18.5 12.0 6.6 7.2
4 26.0 17.0 13.0 9.0 2.0 1.5 13.0 9.0 4.1 9.2
5 32.0 22.0 17.5 12.5 3.5 2.0 16.0 10.0 6.1 6.4
6 24.0 16.5 13.0 9.0 1.5 1.0 12.0 7.5 4.6 8.4
7 32.5 21.5 17.0 12.0 3.5 2.5 16.3 11.0 5.4 8.4
8 24.0 15.0 12.0 8.0 1.0 0.5 12.0 9.0 3.1 8.0
9 27.0 19.0 14.5 10.0 2.0 1.0 13.5 8.0 5.6 6.8
®3 MERFAREBEEVESER(-15C)
- HERE R AL AV PV, B
b (mPa  (mPe Pa (mls (30
Peo0  P300  P200 Pioo Ps P3 s) s) min ~ ‘)]

Z1 93.0 59.0 41.5 30.0 7.5 5.5 46.5 34 12.8 6.8
72 95.0 60.0 45.0 32.0 7.0 5.0 47.5 35 12.8 7.6

F4 21 2BHEAERETHREMERE

B IR/ TR Al B T HL{E
] i P600 P300 P200 P100 P6 P3
-15 93.0 59.0 41.5 30.0 7.5 5.5
-10 65.0 41.5 32.5 23.0 6.5 5.0
-5 53.0 35.5 28.0 20.0 5.5 4.5
“ 0 48.0 32.5 26.0 18.5 5.0 4.0
10 43.0 29.5 23.0 16.5 4.5 3.5
20 38.0 25.5 20.5 14.5 4.0 3.0
—-15 95.0 60.0 45.0 32.0 7.0 5.0
-10 70.0 41.5 35.0 24.0 6.0 4.0
7 -5 58.5 36.0 29.0 20.0 5.0 3.5
0 51.5 32.5 25.5 17.5 4.5 3.0
10 43.0 27.5 21.5 15.0 3.5 2.5
20 37.0 24.0 19.5 13.5 3.0 2.0
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2 RIS R K S K6,

RS HABRERRVEEHBELELER wmPa- s

A NaCl PHP GTQ KHm
K1 41.0 38.3 33.0 38.5
K2 41.0 41.5 40.0 41.7
K3 41.7 44.0 50.7 43.5
k1 13.7 12.8 11.0 12.8
K2 13.7 13.8 13.3 13.9
k3 13.9 14.7 16.9 14.5
R 0.2 1.9 5.9 1.7

K% NaCl PHP GTQ KHm
K1 27.0 26.5 23.0 24.5
K2 26.5 27.5 25.5 27.0
K3 28.0 27.5 33.0 30.0
k1 9.0 8.8 7.7 8.2
k2 8.8 9.2 8.5 9.0
k3 9.3 9.2 11.0 10.0
R 0.5 0.4 3.3 1.8
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xR HHBERIVOBIELEER Pa
A% NaCl PHP GTQ KHm
K1 14.3 12.1 10.3 14.3
K2 14.8 14.3 14.8 15.1
K3 14.1 16.8 18. 1 13.8
ki 4.8 4.0 3.4 4.8
k2 4.9 4.8 4.9 5.0
k3 4.7 5.6 6.0 4.6
R 0.2 1.6 2.6 0. 4

HH 7 FAR 2B A KN, 153 X 380 77 52 e
K2R B 2500008 . CBDA . BRI 4] 7 Y
SRR BE PR YK S : GTQ > PHP > KHm > NaCl ,
5.4 AN[AAbHEFI X & 2R 8 s e AT ( L3R 8)
xS HARGREXEBELELER mlL/30 min

K% NaCl PHP GTQ KHm
K1 24.2 26.8 25.6 22.4
K2 24.0 22.2 23.8 24.6
K3 23.2 22.4 22.0 24. 4
k1 8.1 8.9 8.5 7.5
k2 8.0 7.4 7.9 8.2
k3 7.7 7.5 7.3 8.1
R 0.4 1.5 1.2 0.7
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