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Abstract

In allusion to the problem of formation damage in drilling of Block H9 in Tarim Oilfield, various
methods including clay mineral analysis, SEM and mercury intrusion were used for analyzing the
geological characteristics in the target zone, and combined with the evaluation of reservoir sensi-
tivity test, the potential sensitivity damage factors and damage mechanism were determined. Re-
sults show that the clay mineral content is 10% to 20% in the block. It has the feature of middle-
high porosity and permeability with obvious heterogeneous and there potentially exist strong ve-
locity and water sensitivities. In consideration of the inhibition and lubrication property in the
drilling fluid system and poor effect of formation protection, a set of good performance KCl-po-
lyalcohol drilling fluid system is optimized in laboratory. It is known in the dynamic test on re-
servoir simulation that the core permeability recovery value can be up to 85%. Field test result
shows that KCl-polyalcohol drilling fluid system can be used for better control of shale hydration
and expansion, effective avoiding the downhole complexity such as hole shrinkage stuck in trip-
ping, it ensures a high efficient and safe well drilling and a good formation protection effect is ob-
tained.
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HO [X B Ja& B4 1k VIR 32 Rl T A TR AR e, =2 A0 1 X140 Y1 4L, BRI
BEAOW[L] [2]. HY XBRATHIBIRIF it ot a0, BRI RE P R A IR . T RGEM . RESEH
BERAG A, H 7000 ERAAERIEYENE vUA TR B, PR EEE R L 4. AN, hsEdfd R
AT 3 Yo PR 2 3 RSl A T S (ELE I R IDOE B i J2 ORI BRI 5, W AT A 2ot 240 [3] [4] [5] [6]-
FAT, BExF HO DXHRBEIEVEYE TUA il R BUBE B AR SE MR, ARS8 U 22 A BEHEAT 1 B R e LB
WAL, WPARAGIERA . 2H[7]. Bk, RATTRE HI XYL ERUBME A 78, X HO IX Sl i) 12t — 8
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2. BB IRIEHR
2.1. X BHERATEHALE 4T

EEL Y1, X1 HFREGERE, RIS XRD-6100-X S R ATHGHAT T 4250 W K & 0 A st &
BT, GRWE 1R, H9 XHUEERE 0 Y-F 3 0 7 BUE 10%~20%:2 (8], = Z AR FIf -
SIRENE, KU H . A . GRS A& T B 1, 1 it 8 R 25 5y AR RV
STEUERE, B - SFIRERAKBEN Y, 755 51 R KBEBE[8] [9]. Rk, TR i 2 AT Be A7 778 76 1R R
IR Bl B SR A 5

Table 1. The types of clay minerals of reservoir cores and the analysis result of clay mineral content

1 HMEA LRIV MRBRIESHER

FhEW YRR KRR %

=¥iva (=] VR = ) N =
=X A = FRIM L =540 % s P GHE - S RJZ /%
X54-01 3952.84 15.9 6 15 45 34 24
Y1l X48-02 4039.17 104 24 3 40 33 21
X52-03 3941.45 12.8 13 19 38 30 20
X54-04 4226.32 115 10 17 42 31 27
X1 X48-05 4287.58 18.9 15 12 45 28 23
X52-06 4250.09 20.4 11 16 44 29 30

2.2. PR ES AR

BEELi )2 3945.74 m 4biE O, B H 37 S-4800 37 Kk S A BB BEAT 20 M7, 45 5 L 1. A 1(a)~(d)
A M, HI XEufig )2 A e CURL LB A (R AERAR), RN & &G LB A st . 455 Mo
ZRE, ZRHEE TR, 422K EBIBIE.

(2) 500 5 AUk, £k (b) 1000 f%FLEG A L

(c) 4500 f57 J& kL (d) 5000 1% FUKL T Ak [ B 0 L

Figure 1. The diagram of core SEM analysis at 3945.74 m in Block H9
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2.3. ERSHTALE

FIF 4> B 2 7R A AutoPore 1V 9500 BEAT RIS 7 Hr, &5 R 2. @i gk — DS, FHOn)
FLBRZZN 14.45%, SALBELRIEN 1.365 m*/g; “FHEIFLE A EIME A 108 um,  70%74 47 FIFLER 12K
F-100 um, J& RFLBA B s T HIMRIE 480 36.2 um, 40% /5 A5 FRIMEEE %5 B K- 48.5 pm; 1335 %R 44 26.17 mD,
FLERIB 5 R ELh 0.38. KL, wf MW ZZ LA FEALIUR B R RT, BT w2, A8,
X515 HA STk A LR 4> A 7E 10~100 nm . [8]

T L4 0. 05[
[
©oLef
7 0.04
o0 o :
£ =
F o8 5 0.03
z E
= 0.6 i 0.02
mlmﬂ 0.4 /< I .
<O 2 001 R L
9 0.2 - [RRIR R 2k
0 T o o, Y U o oo 100 10000 100000
3L4z/m /st
(8) FREBENEREFLEM ALK TR (b) KEBRNEBIE IR FR

Figure 2. The results of mercury intrusion analysis of cores at 3945.74 m in Block H9

[E 2. H9 X3R{i%2 3945.74.74 m B ER SR EE R

2.4, EEBUEMITM RIS

K5 SY/T 5358—2010 (fif)=BURNER BN LI VFA 7580 J7idk, GHUE JZ A O AT BURIE AN e,
SR 20 B BUBME T IRIS 45 R AT A, 1% X HLg 2 3 BEAR ARV AR I SR AR K B T, HLI
FtE 9 0.5 mL/min, s 5850y 4375~6536 mg/L.

Table 2. The experimental results of reservoir core sensitivity evaluation in Block H9

% 2. HO IR R DEBITH R LR

5 FHRIm B i R ELE S
X54-01 3924.75 T G Il S8 0.5 mL/min
X48-02 3960.18 K i Il A4 1L 4375~6536 mg/L
X54-04 4147.64 i 55 Il 587 4L 32000~42000 mg/L
4245.63 HhER S 55
X52-06
4228.57 +# Hh A 59
X54-04 4122.09 Tl 9 Il 5 pH &G 10.0~11.5
X52-03 4196.54 IDVAL::e Hh 2R 55 Il 4 77 2.5~5.0 MPa

2.5. (EEREWNIETHT

SEE A SR LA YRR X JE VB AE SR [10] [11], 43 5 DOS B 451 35 R K ORI 3 A FE A0 b 1 )2
BIENLEL,
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251, IRHIRENE

FOR L PR, HO X2 R LUA S, @A R RA S8 o, i
YIS ER S . U2RRAERM G 2GR AR E T YRR s R T R AR 1SR, ik
HEMERUEEE, BRMEEBER, EAEERE. BB, 2R E K
A FUNFLME S A U BRI TRFLIR, AR . LRSS BETHERARE, ORI 2R B R AR T O E
X T B A ) 3 R A [12] [13].

2.5.2. IKBHIRENE

AKEE AR 3 B th T3 ) 2 AR e AT S e P B 1, HLR AR R T4 A R R K 3 1
WP B DA TR AT R I AR RIFEFL B R K 0 A 23X [8] [14]. )2 B b4 51 e /K B4 35 7] 4y
N 3ANJTIHI[15] [16] [17]: OFG LA YRI5 11855, EKRAEKMIEI, 558201, H8uskr)
AR T i 3% 266k JZ I BIE, W& 2/ E . @R THEPFAERENE LY, Mobkiny
R AR TEN G 22 5 2 KA Hefl, 7EPRRIAE R R340 7 B0RL o HOS SRR, AT 3 ZE i )25 U R I
@REMF L MENIRMAAEA T, RABHEAMGIBER, XWE R KSR E N ER 2 —. &
FRIER, HO X Hefil )2 77 E oK BB 3

3. AHMARGARMEEET BRI

HAET, HI X X1 A1 Y1 207 3 R RS A R e s 2 DRIF, R REeEHE HIWZA, |
B AR A I NP . BIRIIR R ARSI T S AE N, AR g2 B ™ E AR
YHA% 1) L

LRl A TR AT B IFRVERE I i TG, Tk HO XA A I 2R 1 DL
B R A8 LR W 77 T -

1) HFZEE LT Y& REE, SR NTER)Z 5, 255 8 R VTR KA 2 78, 51 R RITE
PR, G, BB RE AR E, SHMEYSEANRARERNRE, RE®RERE, KUE
AR SR, A% S FROFREJCRR, BRI R T A NSRRI AR - 2 R SR R L

2) D37 SRS T A 2 BUR B — 8 BIAMRIBOR , (HZ AR R I BRI A 1 IE B HO X Hedt 25

BRI, B SR AR S B AR R A, 32 s R e sl S e R, B saf 2 R R
J1JL 7T % F-[18] [19] [20]«

4. EERRIPEHHFHRERRAL IS

E ENOT I RS AR R R E R, EAMIE TARBEE N HKTP. FHES T AL
LQ-1 KA RHI-2, FEBI I A A RITE i T — B L5 & MERER L) KCI- SR A B A %

Wi 7. 3.5%JEiHE 1 + 0.3%NaOH + 0.3%Na,CO; + 1.5%PF-VIS S EFEIELLF] + 2.5%% i 27
SMP-2 + 2.5% % A W& 751 INJ-2 + 3.5%H 7 B 3577 JILX-C + 2.5%H & T AW LQ-1 + 1L.5%IEZE
FERCET S HKTP + 2.5%05 1 47 5 GRA + 294 & ¥ 771 RHI-2 + 8%KCl (F & 41 N5 % 1.25g/cm®) (it J7
HE S ESN R E S, T ).

4.1. EMREITM

Xf KCI-5 A B A R REEAT TGV, 4RI 3. WLLEH, HURRTE R IR R MRS
BUAK, PhRefE, BB EE: HEE RE <0.1, JEHEVERRELS, Re% A B R . T
EIARBIE ] HKTP 58 PRI LQ-1 nI A th R MUEH, SeEeimE, A 303 FiE
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KRB FLUC, B AT 8 GRAL RSN 71 RHI-2 A S8 S WEAE B H b BN T2 B — VBORH W R0 4 1
REA RO R S5 oR R T, T8 B R A I R, K TRORE 2 1] A B4 EE A AR 8 5 5 2 R 1
T BHEERE, W Ik 3 R A0 B R DR PR -

Table 3. The conventional properties of KCl-polyalcohol drilling fluid system
= 3. KCI-RARHRIERENERE

%’ﬁ: ,ua/(mPa-s) ,up/(mPa-s) 7/Pa VAP|/mL VHTHp/mL pH ’TE ()E’E)‘{t}?—fﬁ/mm /Iﬂf%%ﬁ/l
PIRHT 48.0 325 15.5 3.2 - 10 0.5 -
PR E 46.5 32.0 145 3.6 8.2 9 0.4 0.084

VE L ua WEBEE; wp NYBHERE: o NBITITT; Vap 8 APLIER L Vigree i s IR SE R i
VE 2 HIRMN 130C x 16 hs MPRKH AR

4.2. HIEIMETFN
4.2.1. RTUERDERE

VR TUR R s BURI 45 RUNZE 4 Fin, KCI-JEEEEAL AR & B 8143 BRI SR 3 i T 5 /K IR 3
BRI, H R ENCRAT T 90%, LA A i P R T A KA S B

Table 4. The results of mud shale rolling and dispersion experiment
= 4 RTUERE D EIRIEER

4 RE/m [ —WE R Rl —RECRM CREIRR R IREICR%
WK 8.32 27.33 5.19 17.36
X54-01 4089.03
KCI- T Al ik & 27.88 92.93 27.25 90.84
K 10.05 33.50 6.64 22.17
X52-06 4165.24
KCI-5E & Bk ik & 28.78 93.81 28.09 91.63

4.2.2. RIEKUB KL

# X54-01 H 4089.03 m ‘EHEIC N 17, X52-06 H 4165.24 m HEEC N 27, MK IREG S a4 3 o,
KCI-B A AL H A ZAEH TS B IIKE AN T 4.0%, BT HEKKEKE, HE1hESBIKE®R
Fhase, X TUA KA BAT B i BOR

20 1
16 + Ak
- & o~ 17 8K
i // —=— 1* KCI-REEHAR
gt 2° JHK
AN
2 = ¢ KC1-RAWHA R
{

0 60 120 180 240 300 360 420 480
i8] /min

Figure 3. The results of mud shale hydration and expansion experiment
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Ptk KCI-SRE WA RAR R B R AP B R o LR A 3 2R P B 1 FLAL I 75 v (R B 8 1 Al
O35 R T TR AR AR B P, DT I R A )30 T TRORE 0 2 [ M R P AR 5 - i, B
B ROV BUE B KR, R AT RO SR KB EAE ], R B RIFRIMEIROR . R, AR
TR R, AR R R R SRR T ISR AR T RIS R PR £ Rl Rk
R, BRI KSR W KA 218 AT Ik SR (R4 i 7 55 )

43 BHREITSRERE

A3 EL HO [X e X48-02 JF 4164.75 m Fll X52-03 JF 4228.63 m AbRARE L, #HE SY/T 6540—2002
CRIF E I E W2 E AV ) RH &R SRS ST E AN DO AT B 2 S 0 5 A5

PR A R 1 2 ORI P RE

RIG A HRERE N 130°C; FlIE A 5.0 MPa; %k 3.5 MPa; #5151 824 120 min.

RIGAERIE 5. K 4. SRR, KCI-REEEH R RIER T HA 0213 WK R AE (VI ET5 Yt
0.7 cm)ik 85%LA b, B ORI RCRESF,  HOOHi 218 B 453 35 AT 8 5 S LR A Ui RR . F 22
TR B R HKTP IRRLAR 23 A1 6 5 i )= LR R o B AR, Re B8 XS il 27 A A 3L
MIBFRCE Ve, DI isdetifa, nBOCRE s et i 2 I8 5, 1A 262 -9 10 H 19,

Table 5. The evaluation results of simulation experiment of formation damage
7= 5. EEMERRIEITENER

44 FRIm S E % 2E/mD 5 LR 515 2/mD 15 Y5151 %MD BB R I%
X48-02 4164.75 389.93 42.54 39.87 93.72
X52-03 4228.63 322.17 36.28 31.72 87.43
100
80
-
@
IN 60 b
i
_,'1:\5
@ 40 1 —o— X48-02H 4164. 75m
& 90l ~#-X52-03} 4228. 63m
0 1 1 L

0 5 10 15 20 25 30 35
LB AR/ PV

Figure 4. The curve of reservoir core permeability recovery

E 4. ERALBERKRE

5. MIFHRIE

TEZE WA FL TAESEAD F, KCI-RE B2 R B IR A RIE HO X2 DT 7 IS iAEe . H
W, X56-01 FFEJMEN Y1, X141, HEJRAE 3905.15~4391.32 m 2 [i], SEEGHIRAE 4450 m 24, %)2
BUAFERORI R R AR NS o B IRIG Il 2 M BOS, 757 A% 1 I8 =5 P Bl S bt 7 S At B, R e
BERIB AR 2R, DU B RN F SE O R AF, R R B R A e R DB R Rl 1 A S M R
RUF. F2E(H 6), RHIMRVE . FHREG RGN, 2R 5E4,.
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Table 6. The test results of conventional property of field drilling fluid
7= 6. MAREN MR R

FEHRIm pl(gem™®)  ul(mPas) wp/(mPas) oPa  Van/mL  Vime/mL pH{E Hdmm @820 BN EEN

4096.75 1.26 46 315 14.5 4.0 7.6 9 0.5 0.086 0.024

4208.49 1.28 46.5 32 14.5 4.2 8.0 10 0.6 0.090 0.027

e MIRZMR 130°C X 16 h; MRS AT JRYELHT R B E %448 130°C X 3.5 MPa.
S R H RIS, WEEES OCBERWKEE, PR MEE R R, 4R nx
7 iR . NG Z A T A LB TE JiBiE R AEL T 85% LA I, fif E ORI UL -

Table 7. The evaluation results of core permeability recovery value with field drilling fluid
= 7. MARERTELBERREBETMRIEER

Fig/m R FLBREZ /% LMBIZEZRImD TG YLHREE R /mD SRIGBERIMD  BIEEWREAEI%

4024.72 X1 21.9 425.87 56.42 49.29 87.36
4175.55 Y1 25.4 383.26 45.31 41.12 90.75
6. it

1) H9 X Hefig)2 8 T misfi )2, DORiRfLUNE, MRSk E, By, Bxg@Er R an
BRI LA /3 A (E 10~100 nm 22 [d] .

2) FLw YR ARG R - FIRE SRR S, R TEETE 1 SR BB AR K, R
RER FH I P4 R B I B i B B RO s it AR 2 v R Az il Aok ARV, (A A 28
Pl AR S &, e LA H e

3) At KCI-SRA B2 R4 B A R B S . =g e 2l IR BUR BT, A Rk
TR RS IR AR R, U T A BRI RO . EE HY X R AU JE S
SRECRIE R AT RN, A S R A5 G .

e HE

] 2% 9 < HE K6 11(20112X05012-004)
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