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Research and Application of Potassium-Ammonium Polymer Drilling Fluid Suitable for Geothermal Well’ HUANG
Yu—mingl'2 , ZHANG Jin—ehrmg2 , YANG Qin—mingl (1. Institute of Exploration Techniques, CAGS, Langfang Hebei
065000, China; 2. China University of Geosciences, Beijing 100083, China)

Abstract; The rock formations encountered in geothermal well drilling in Guizhou are mainly limestone, dolomit and some
unstable formations such as sandstone, mudstone and coal seam. To meet the demands of keeping borehole stability and
matching with screw motor drilling tool, potassium-ammonium polymer drilling fluid was optimized. The drilling fluid for—
mulation was obtained through orthogonal tests, and a series of performance tests were conducted in laboratory. Test results
show that FT —1 and QS -2 have a synergistic effect on effectively improving mud cake quality, and the friction coefficient
of the mud system can be reduced to less than 0.2 by adding 1% of white oil into the system. The new drilling fluid system
has good rheological properties with strong inhabitation ability and good lubricating property. Compared with solid+ree poly—

mer drilling fluid, the new novel drilling fluid has stronger borehole cleaning ability and lower risk in loss of circulation, the

ROP can be increased by 129% .
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(1)AV.KPAM > LV - CMC > NH, — HPAM;

(2) PV.KPAM > LV — CMC > NH, - HPAM;

(3) YP:KPAM > LV - CMC > NH, - HPAM;

(4)FL:LV - CMC > NH, - HPAM > KPAM,

3 1 X 43 T KPAM. X RG JE 5 k5 Ay
G LV = CMC TESEHE )[R A — 2 g I AR 5



543 65 10

PP ER A T ER S B O AR P B S 267

NH, — HPAM BET] DARERS , o m] DAREDESS

XL 9 ZH S B AT A1 KPAM il 35 3 39% B
KGEE(E 3E Y, NH, — HPAM fin s #HI7E 0.2% ~
0.6% Z [A] , LV — CMC i 7 0. 3% ~0.5% 2
[ BV AT R B 55 08 2 B A A A

ZE b VIR 1 5:4% I+ +0.3% KPAM +
0.2% ~0.6%NH, — HPAM +0.3% ~0.5%LV — CMC,,
2.3 FT -1 QS -2 Xt REn 5 m

TZH DR 8RR o )= (b B ) A TR R
KBS, 3 EL, HATRIZERD 7 1 S5 %2202 1935 T
PEIRIHARTE AT, T B2 0 2 390 R VBl Y 1 2k
AR, BRI A AT B, @ e 1
SR AL (FT - 1) 5 40 iR
B5(QS —2) LSRR, W04 [ AH 3 A, 3 i 3
BEVERE ' SLREERWE 2,

T2 FT-1 R QS-2 XshHRMERMNEI

fic 7 AV/(mPa+ s) PV/(mPa+ s) YP/Pa FL/mL
1% 24 17 7 6.5
15 +2%FT -1 25 19 6 5.2
15 +2%QS -2 24 17 7 5.8
15 +2%FT -1+ 25 18 7 4.8
2% QS -2

T WIERTT 15 + FEER T,

RO T AT R0 FT - 1 F1 QS -2 Xt4h
W ASPERBRZ AN, A A — 2 MRS SRR | X
JERA FT - 1 A B 0 2 PR B0RE , 78 2 K 1 R 1 A
HA AT 68 1, i 3 el 36 U8 Bz i VR
QS =2 VE MWL, 78 2R 7K 1t BE 3o A5 v nl e 21
VR, ZEAHES T — 2D s e B T i, I %
RugKa, Mk, ffih 2 5 .4% i+ +0.3%
KPAM +0. 4% NH, — HPAM +0.5%LV - CMC + 2%
FT-1+2%QS -2,
2.4 THWEFILE

KARMR RSt T A Bl T n & 2L 1]
e AR MR R il AR I R Fe i i ) AT
LB R A R BH AR . A, B R 1
P  WAE—E R LT ARSI R AU . Ak,
BEFEIEST EE T AN R L I 590 A T 1 5 R 3 el
S U TR A T 6 B P P R R A T
A, LR WA 3,

FHE 3 AIAT, b3 JL I o 390 X6 8 H vk v
PEREM R — R RCR, X EL 2 T MR S

S, Al )7 3 5 .4% i+ +0.3% KPAM +
0.4% NH, — HPAM +0.5% LV — CMC +2% FT — 1
+2% QS =2 + 1% i,

®3 ERARERTINER

75 il R || P il EREEN e
1 2 SRLIT 0.35 4 1% BAkih 0.30
2 1% FHi 0.21 5 1% tEIE#EWm 0.24
3 1% £1 55 0.25

4% B IEIE 12K + 1% @5,

3 ShHEEEMERENIR

T LB S IEAH R E T R AR R B
0, IR B e SR AT A AR R R
TpbERE A B TR sh il B R Haee i R T
e BAmHE I
3.1 MNP E AR VRN

Btk R B S DT R ORI RS B RS Bl
T i B AR A B AR S /0N | KAl T ik
NGRS AS PR R, 5 BOBAT Bl k) A2
ZEIFEM SRR PTES 8 15 YL Be ), il it
IR RN 2t 25 T X6 A8 H Y e 2 i 2847 0 3 1
W W98 1 S BT R YT T BE T R

PA 8 (i 100 B ) 43090 L 0% 2% (5% .
10% WA 1 5 Fe B I A5 10 1
RESHU I EE R IR 4,

R4 GHBMAERS LR HIE

AEMR/%  AV/(mPas s) PV/( mPae s) YP/Pa  FL/mL
0 28 25 3 4.4
2 29 25 4 4.7
5 31 27 4 4.0
10 33 28 5 3.0

LR B BB AR, B RORG
bR DR B TR, R,
AT IR ER R R B ok SRR,
W E S E TEK, FEORY) LK (H R R 4
A B BAT— R (I L B A B RE A
B, B LI O)_EBKAIR LA R . e dR i N 10%
OSSR, B Ok B e JE R S AR S A 3
FEIFE R R B KA E s TR 4 E A 9
[V R S R 3
3.2 HMHIFIRT - E RE A

REV R UIRGRENE KA, i 5, [



268 B TR CAH e TA2)

2016 4710 H

FRAR, R BRI AR, s s K
)=, TSR A PR T FE R RE S O A
AT EARPEREME AP, DAt — 2R w1, %
JESIAAMEIFR , 25 XF T AN R FP2E A 78000 4l
FHNEREMI RO

5 &IIMBF MR LSRR A

- AV/ PV/ YP/  FL/ [/

EIR (mPas s) (mPas s) Pa mL qizz
35 31 22.5 8.5 4.4 916
35 +7% A 22 16.5 5.5 4.7  92.5
35 +7% FALA 17.5 13 4.5 4.7 946
35 +7% PR 27.5 22 5.5 4.6 938
35 +7% H R AR 20 15 5 4.9 930
35 + 1% B 27 20 7 4.0 93.2

H1ZE 5 AT, AR R I A S R 1A
—ERE LR, JEHOE S AR 2, BRIR
Hb,4 FRERE IR TN A G KK B34 K, Bl A B
WRFZR—EIN, BORR N, SR InA#R),
R R RO 232 s 4, K AR, L Bl L 7
TR SRR IR BRI R AR A
Ja PR SUATR BN MR AT — R iR 3G K, T 22N
NRE YA S BAT BRI, 5805 &
A S B % 4 A — UK Bt 2 15 DL T 3
SREYBIRBCTT BB SR K B 2, nTAR
TESZBRN DU TE— 7 NI Al 70 LA e i 1

4 MIpRFA

AH G R 035 10 G 61 AR VA 2R BRI
[P A SR A A AR 1223 X B s T B T R4
ISR .

(HHEAGE T, ZK -1 FEE B R 7
30 m ZeA A R R A A B G , FFIR UURUAE B
FRUEREE >7 m, P8 NEARRIR, HA o R A
B E S I R AP BT UG BEME , B 5L T BUBR
BhTER TR IR N 05 2 0 G

(2) REFBYRIKGEREME, FT -1 5 QS -2 BYAC
Al s TR K B K BERE ), U B T
U e, HEA R s ERCR , B5m T A
JERIEAE R TT AR T il RIIR A LR ik i 2
H R I 3 I S (A T 2 B

(3) Bl A8 — e R T, SR TC AR
GRS | PRSI R Ak P R FEE RUR
210 m; ¥ B R AW e M RE RS

SE , Tt TR RE B AR BEE RO 35 18 m LA b Btk
BESGEHIIRTE 51

5 i

(1) B R G WA AR R B il B, B R
TR ZEE L B I e T 5 AR TSR 7 B 2% T 85
PRk R A B T4l &4, 5 0 B AH B A
LA 4 e B K ATk 129% LA L

(2) it i ok I E R A R S 4
[T P AR S 25 A s VR SO 3 A S e, 2 T A )
R AP EHE S RERCR WA LA B MR E
i BT SN MR RS RR I S 1 &

(3) FHIMIEIE FIAE 19 hine i B aT i 25 R
T 2250, FE VR B v RE T, RN R a5 g
(A HEARE, TR T AL B0, RIS T DIFE

Sk

(1] SRICHG. AN 00 9 e 1 i ik B W RMRS [ 0] 60 T8
(i L4 TR ) ,2011,38(12) .22 - 24.

(2] BB, B0, HiEE. 528 fLBA T[], &%

S 5REE TR ,2012,19(4) 111 - 114,
[3] L5, BRta, Bl 45, SN G b A a o IR 5 ke il
[J]. 0 TR (A L4618 TR ) ,2015,42(2) :45 -47,52.
[4] L4222 kiiE, B, % MO sURE AR 1], BTk,
2010, 33(2) :106 - 107.

[5] B4 KIIIFRWGER TRSR AR SN R IR [ C) /5%
N B R 2 S AR IR T A8 IR EE R A At S ——
AE FROR AT RRZE R I i SR SN B 12006212 - 17.

[6] John K. Prentice. Introduction and Geothermal Overview [ R ].
Houston, Texas.2009.

[7] K.W. Seal, The Geothermal Potential Of Indonesia[ R]. Califor—
nia. 1972.

[8] Joel Robinson. Environmental Constraints on Geothermal Develop—
ment[ R]. California. 1975

[9] ZEbE IR EMPIFEE T2 RO EL)]. WERHT TR,
2015,(2) :39 -40.

[10]  ERHEAE. 2011, S T 22 [ M. I ZRZR 8« A1 10 K2
#:219 - 224,

(1] Apde. wIE W EZE R B SR )] 580 TR A
8 TR ) 2004 ,31(2) 43 -47.

(127 WA, X, BRIGEAE 45 YL UK il B T WTE 5 JE . OW904
R IEBR HI [ 1], TR 2 B = ( AR BRI,
2009,11(4) .16 —19.

[13] X7& B RA Re R R T2 (M ]. 1. DR ER
th AL ,2005 .23 - 24.

[14]  FRMEEAOSA R BN K3z R [ 1]. B im0 R 2%
e2#4z,2012,11(2) :86 —88.

[15] SY/T 5241—91 , /K FLEL I FH R U 2R VTN AT [ ST

[16] HAGNS, TiEA, BB, % C TN L i FT -1 7
A PRIERR A IRIF [T ] 5 58 1 #E,2010,27(6) 87 - 88.

[17] S BAERAR B L0 M, 45, BE IR S A + TR YR e 92 8 i B
5973k M 1. A0 v [ R 2 R 20107 - 11.





