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Application of PVA1788 film-forming system solid-free drilling fluid

in Well Guiliudi-1
SU Licai', MENG Xueli", LI Yongwei', WANG Jiayao', LI Mingxing', FU Fan®
(1.The 1" Geoengineering Company of Guangzxi, Nanning Guangxi 530031, China;
2.Beijing Institute of Exploration Engineering, Beijing 100083, China)

Abstract: Well Guiliudi—1 is a shale gas geological survey well in Luorong town block, Yufeng district, Liuzhou City,

Guangxi province. The designed well depth is 2350m, and complex formations such as water sensitive strata are

encountered during drilling. In order to improve the ability of solid-free drilling fluid to maintain the stability of hole

walls in deep hole drilling in complex formation of shale gas geological survey, drilling fluid treatment agents such as

the

film-forming agent A and the plugging agent GFD-1 were added to the solid-free flushing fluid of PVA1788

system. Test and field application showed that the film-forming agent A had the function of reducing water loss without

affecting the lubrication performance of the flushing fluid, or any obvious effect on the viscosity. The PVA1788

film-forming system solid-free drilling fluid has low filtration loss, good fracture sealing effect, reduces formation

hydration expansion, and improves sloughing inhibition and prevention ability with film-forming; meeting the needs of

maintaining the stability of the hole wall and safe drilling in the deep hole and complex formation. This paper has

refe

rence value for the popularization and application of solid-free drilling fluid in similar complex formations.

Key words: shale gas geological survey; shale gas well; PVA1788 solid-free flushing fluid; film-forming flushing fluid;

water sensitive reservoir; borehole stability; Well Guiliudi-1
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Fig.1 Cores taken from broken formation in

Well Guiliudi-1
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Table 1 Component analysis of unstable mudstone

PBOHEALTR /m e %%Jﬁ?twﬂ/% g p—
PRG miea siia BRa A%
170 10 35 20 5 30
195 15 40 15 5 25
294 10 40 25 5 20

PRI i W 7 A e A7 S | =>6500, Hor,
PrAA B & 5 1020 ~15% , K L8 ¥ & 5w, Kk
T2 I PR o B A3 U8 A A R e VR U R AR
Sy B AN Al FLBE B AR B2 E— AP B A 5 R 0
Yy LLGH R 7 e ey Ak 8 A ol R D8, oK a3
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Table 2 Laboratory test results of different PVA1788 system solid-free drilling fluid

J¥ o FERH  MIXHEAK A APIJES PURSEE/ $BYERGRE/  Bhi)

5 B BB/ Y% IE/Y% B /mL (mPas) (mPass) J1/Pa

1 /K+0.136% PHP+0.682%PVA1788-+ 0.19 57.3 80.8 24 3 3 0
0.682%GSP

2 JK+0.136 % PHP+0.682% PVA1788-+ 0.18 74.0 77.4 8 19.5 13 0.75

0.682% GSP+5% Wil A +0.5% HKi# GTQ

FHAE5R , 78 PV A1788 K GSP & 4 [R1 B, fin A PHP
e FE R 0.05%~0.08 %0 1y Wi e b fin A 4 %6 ~6 %6 1
FE AT ) Ok VRSB M AN JEE R 2 3~4 mPass, BT
FH B R R A 0.01%~0.03% ) PHP 4 8 48 %
B S il PHP A &, 06 BERT W] e 4 F RERIG
) PHP o H fib b 28 500 /6 0 B L 2 BRI . 45 R
L3,
2.2.2  FERESAEHLZE TS YT R

BB RLA IS A SRR SR A e
(08 2 B, AT — 2 1 3 I B o R VRORY B T
b LR . O T PR M 2 M R X PV AL788 14
ETTTE 572 b5 2 A b v R B 0 L R AR R R W A

el ONili ®if13.5 hfi5
(a) 1’5 PioEi

(b) 2 B P e PVAL788(JI4E 120 H ) AT th kX LA S . AnA
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Fig.2 Comparison of immersion of rock samples in GSP it 7E 0.5%6~1.0 20 B, v 58 W 998 PR B A 4~
different drilling fluid systems 5.5 mPaes Z [8], Tl &5 2~2.5 mPacs, Wik & 1 e 4 57

TE 8 %8 5 1Y /K- s PHP in & 0.03% ,PVA1788 .GSP
TN X0 1.5 %0 B, oy i 98 MRS 5 38 12.5 mPas
So MIEB AN X PVA1788 1K 2 TG [ A1 wh P Wi 28 N

PVA1788 & 2 JC &1 AH v ik W28 17 X HE il 86 o il e
A TR b e VRS R B S e N T . PHP $RRG A
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Table 3 Comparative test results in field of different PVA 1788 system solid-free drilling fluid

PRit  TmbRGEE/ APLugJcdk/ UM/ MIMEAGE/ @i/

o ok
e UL Lt Hs} [A] s mL (mPa-s) (mPa-s) Pa
1 kK+0.088%PHP+0.706 % PVA1788+ 2K 21.21 9 5.5 4.5 1

0.706 % GSP+2% R A 7|
2 JK+0.088%PHP+0.706 % PVA1788+ 2K 22.52 8 6 5 1
0.706 % GSP +4 % R i A 5
3 K+1%PVAL1788+1%GSP+4% Wi A 7 EPS 20.31 6 4.25 4 0.25
4 KHA1%PVAL788+1% GSP+6% JfiE A 7 EPN 20.21 4.5 4.5 0
5  JK+0.08%PHP+1%PVA1788+1%GSP KPS 28.39 9 10 8 2
6  K+0.05%PHP+1%PVA1788 +1%GSP EPS 26.32 9 8 7 1

B PR RGRA IR I, SR 2 A ZNS-2 T H i g 44X 2 TR IS E] BE i APT 38 2k B A 245 SR A7/ w22 5 17 5 4 Bd L i
R A AR £, O R R 1 Ok 0 Bk VA
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BRI 45 5, PHP . PVA1788 fill 4 #4H [7] , GSP il &
0.5%~1.5% B}, vk a9 Ok B 38 PR AL BT AR A R

TS I AR L O i L=l - [ W P B
PVA1788 Mgt K. g5R Lz 4,
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Table 4 Comparative test results of influence of clay on PVA1788 system solid-free drilling fluid

¥ N MRALET )/ elRS R/ APIUER &/ WURNEE/ SRR/
552 e d S mL (mPa-s) (mPass)
1 /K40.02%PHP+0.5%PVA1788+0.5%GSP EPN 28.39 16 2.75 1.5

2 k+0.02%PHP+0.7%PVA1788+0.7 % GSP 8 20.17 15 3 3

3 K+0.02%PHP+1.0%PVA1788+1.0%GSP 8 21.16 8 3 3

4 K4+0.02%PHP+0.5%PVA17884+0.5% GSP+4% 4+ 9 22.07 9 4 4

5 JKA40.02%PHP+0.7%PVA1788+0.7% GSP+4 % 4 + 9 23.57 9 5 5

6 7K+0.02%PHP+1.0%PVAL788+1.0%GSP+4% 1 9 24.53 8 5.5 5.5

7 K+0.03%PHP+1.5%PVA1788+1.5% GSP+4% &1+ 1 32.51 5 13.75 12.5

2.2.3  ANIE=HLAY PV A1788 X} H ik 5

R A TR] 5% W 42 38 1 PV A 1788 FiE il v DB 980, Kl
JE 223K o ARl 22 sl B, 7E e T T R I B )1 4
120 H PVA1788,4 % /K ¥ Wi ¥ K BE 1120 13 mPass
e o TEAEMIHL 1 H N H PV A1788 Bl i 44 & G [
AH R R, R BRAE L R W Y PV A 1788 i il

HOWOR BE D L A HE AT TS (AR W Hb Y
PVA1788 Mt i xf b ik 5, 4 PVA1788 .GSP il &
1o 0.75% B, AL 5T R W 1 PV A 1788 L il v Pk i 48
P K B 53K 6.5 mPass, 5 R TR W 1) PVA1788 A
Fo, SEVERS BE B 7 T 3.5 mPass, 4RI S,

R5 ANEFH A PVA1788 T¢ B 48 i itk 34 bL ik 06 45 R
Table 5 Comparative test results of PVA1788 solid-free drilling fluid from different producing origins

7 T MRkl / WS R B/ APLIESR =/ WURNEE/  MERNE/ shbldi/
= d s mL (mPass) (mPass) Pa
1 K+0.75%PVA1788(L 5K IW)+0.75% GSP 6 23.72 10.0 8 6.5 1.5
2 K+0.75%PVAL1788(M T KM )+0.75% GSP 2 20.75 10.6 3.75 3 0.75

3 MmEEAEFNERER

R 4B PVALT88: B A & R 1700, BE it i
886 , ¥l 4y WA AU, R B2 T 3B 43y W ik 1 G UK 3
LA % 10 3% M R B, R K U LA T R
PVA1788 1 -OH W fff 3 S0l 2 e B i fb 24 i
PV A1788 ELA7 il 2 W B A FH R s IS 40 il 4 53 7 i
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Rl - S SR B, 3 RS 2 (R B 43 2 8
I 38 58 5 0 B L 0 S TR 2 G K SR AR B — 1
KB B Bk K RN TR, B R TR Y AR
PR L U TR IR T IR M R S DRk Y S K
T VT A A B K S TET , DT 8 8 A SR g K
PVA1788 (1 4k 2 F %1 -OH #% Mk 3 5 /K 76 K 1 3%
T 2 2E T A W B R S R R 2 T IROR B 43 K 4 T

Vi) R N NS O N S N T e w1 T 5 @
L2 RS2 Tk 0 10 85 4 7K )2 00 T i, DT S 381 400 a4
FHUOS RS K AR FHA-OH WL Jf 35 8 32, PV A1788
T SRy 0.5 % ~1 %0 B H0ORS B2 A2 A6 BT 5 5 a2y
L.5% K 12 A, 30K BE 4

]S A RE TR GSP ;3 2 R R R A VE A K
DR R 52 B L RE | ELAT A B R R K T 3 A —
ZBEM RS S GSP i RE b I 5 B 2 TS
PR PVALT88 B A A H , 48 5 v 1 Vi 1 11 ¥4 1 i o
GSP I 0.5% ~1.5% B, wh POk, B AZ AL AN B I8

JI R AT 2 P B K B 2 K R = B AR T
N5 M I YR ) I 3 R, RN R R e AN B I

BRI GFD-1: 24 B el B 5 1EH .

IK i 58 TR s T e PHP « 22 B8 A 11

SAALH KOH: J8 75 pHAE , F) T 18 A 7 (19
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A
B 35 98B GE T AR AR AR AL T |, M B R 5
IR RL BV DB L R B R

4 PVAL788E Rk F 7t [E 48 i 5% i 2L 37 Kz
41 wPURRC bE B P fE 44 R

PR BC 1 m* i 7K +0.5~0.8 kg PHP+ 7~
15 kg PVA1788+7~20 kg GSP+25~50 kg J# I A
#+0~20 kg GFD-1+0~2 kg KOH.,

TC 1 B0 0 K o o YR B SR AH X 9 BE 1.02~
1.04, ¥ ¥ %5 BF 5~10 mPass, APT %% & 5~8 mL,
pHH 8~11.

B35 v e VT ) B M R R T e

(1) THC T i 3% s, R A 42 oo e VTG B 1 e (DI
Ak B, b EC HE 400 L 7K +0.26 kg PHP +
4.5 kg PVA1788+4.5 kg GSP+15 kg i [l A 57 +4
kg GFD-1+1 kg KOH,

(2) My )22 Rl X 56 #& ), B 4 IH 3%, 5 808 2%
i+ : 400 L i /K +0.12kg PHP+4 kg PVA1788+4
kg GSP+20 kg mUfiE A 5] +4kg GFD-1,

(3l ity A o b )22 B, e T, g B R n &t

400 L % 7K +0.08 kg PHP+5 kg PVA1788+5 kg
GSP+20 kg W I A % +6 kg GFD-1.

(4) ¥ ) APT € 2k 5~8 mL, & £ 4 15 400 L
IH 5 i 18 B0 < SR FHAE J6 5 T R W (1 PV A 1788 B,
et 12.5 kgPVA1788.20.5 kg GSP .25 g i JIiE A 7
) B A9 B 1 TR 5 A L SR L AR TH A R R VR IR
B, (8 400 L IHHEHEHE G 19 APTJE K £ 5~8 mL 2
] . RATERS T R PVAL788 B, 1R & #3 Ml 4%
20 kg PVA1788.25 kg GSP .25 g Ui A 7 . 17 kg
GFD-1 1 He il fic 1 .

(5) % 18 R ) 8 A AN o |l 2 B, T I A B
B B GFT, B4 £ 400 L IH I A 4 kg Bl 35 8
B GFT.
4.2 I vh O AR IR G 2

FEMIHb 1 AL I 0~924.05 m 2R F 76 b 50 T %
WA 1) PV A 1788 e il B 4 47w v ¥, BCFL P 3R 2 0 3K
R RE L TR RE S B BB SR B o AL
% 924.05~2004.80 m K £ B§ 7 7 R WA
PVA1788 A Fifin A KOH 255 pH {E , 1 fit 2 B3 il
A5/, APT 8 2 7 5~8 mL 3 [l P, w58 90 HE o 4%
EwE SHER Z R K e R R e, WLk 6,

F6 MABRABHMKFITHER
Table 6 Results of drilling fluid field test

FLE/m SOPTH RMEE pH IR/ APLuEZR i/ WURG R/ SMERGEE/ s/ WY/
S mL (mPa-s) (mPa-s) Pa Pa
N ¢ 1.16 11 40.09 12.8 24 19 5.75 0.75
e /IME 1.04 8 21.84 5 6.25 5.5 0.5 0
0~924.05 BAFE 1.088 9.24 29.20 7.89 15.51 12.29 3.22 0.26
St~ E 45 45 45 45 45 45 45 45
o o iy 22 0.030  0.802 4.813 1.610 5.541 4.079 1.738 0.230
=N ] 1.19 9 35.1 7.6 18.25 15 4.25 0.5
e/ ME 1.11 8 22.59 5 6.5 5.5 0.5 0
924.05~2004.80 HAFME  1.154 8.16 26.32 5.93 10.83 9.23 1.60 0.04
geit A4 74 74 74 74 74 74 74 74
B A 2 0.019 0.371 3.032 0.722 3.045 2.416 0.741 0.112

4.3 PVAL788 AR 7 0 [E AH iy v g FH R0CR
HEMIHE 1R 0 PV A 1788 A A 28 vk i, 52
AR FLEE RS E & Al E , LA R KR 4 B
i o 835.18~868.10 m L B 5 M kg i s —H ik o
KB A E A, R B B Sk
A fLBE R (UL 3) , B HR 4k 37 fLBE R B AN & A Y

B RIS E] =99 d
4.4 A7AERY [R)E

(D) R K O TR E 2 TR LB, 5 BEAR A
I W AE AL BE RS E U RE ), R 2 A P EE
M T BCA BLE S AR 48 R L B H SR ATHT S 17 97
FLAS R L, TAR R R BORIE . N FL 4G T8 LR
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Fig.3 Cores from unstable formation

T FLJK , 835.18~868.10 m L Bt & G 9™ FL £ {37 K At
TAEERE, LR,

(2) i 490 o Ok VR pH (B 58 e, 0 410 1 D 2 7K Ak
ik 5 53 BOAF

(3)2KH TGLW350-692 A B . ML oy B 4l , 5
O WL B 3R 1500 r/min, 850 B 5 09 w0 U6 W AH
Xof 5 B 22 16 0.01~0.02 22 i), [ 45 20 5 AN BEAH
IR VA RE R S K IR FH B K 0 2500 1/
min [ TGLW 350 %Y 45 Jii 8 25 .0 AL, 42 5 [5] 45 43 25

(4)fL % 1641.90~1646.20 m 4 K B {5 8 5 Hi
ERX RS AL B e A AN ] 2 [ G N A
BT I SRR A E BA BRI BB, A 515
KU W EB KA I 46 4% o Ui 7 38 K B K = A A AL
RIS HE T KB A R B AR Al o R
i A LB — 2 W A Sk R AR LB Al i A AL
BERE SR FH s 45 FL AL B DR A R Al k.

5 &iE

(1)PVAT788 44 F T [E AH b 8 W in A B B8 A 5|
Shy 3 A BRI, FH AR 5 e ek V1 i TR L 4
TR TR R ZE R KA B 1 AR R R ik ARG SR B AR
T APLIE R it o A FEREI S0 B R W, i A B A
ARG, Wik i A T B 35 e ) B AR . AR FE A
M 1 R KB A 2 N R, APT IR R
P 7E 5~8 mL Z [a] , #f AR 4 35 £L B2 £ E A & AR
R =>99 d.

(2) KR 4l )™ 78 o € 77 52 R I02A I e ok i 1
FE I 20 B, 8 K B <C7 mPaes IS, b P8 WY %
AR ACAS B S A o A R R BRI K . 7R KB
8228 ML Z A UE , PVATT8S IR = 1% , it 1 Y8 T Kl
b B 8 TE R DT o g 0OR 22 | 3 B0 BE 4 4k

BR . BRI A B AR A (B 2 66 %0~80 %
M PVA, SR IR G BERAR A B2y 8820 A4 1Y
PV A AR 358 V8 19 93 14 R

(3) 5 38 o B 508 33 PR SR M K O AR E TR %
PR R R BB SRR K VR PR X IS B R T o
VRWIB AHLJZ o J5 2 0 T J W 5 ol 65 k8 e ) i i
b GUIb A A A BN R AT, DA i e v AR,
Wif AT b 0 V0% (b 2 67 ), /0N B3 BHL Lk b 0 VL
9 ER K ) B SR e KRR K 5 A
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