MES5TIR

2026 £ 2 A 855 1 H

B E IO X il BGERR B 4 i )2 105 e A
S R

FH A HAFHRAESEARFR, RH#

Z | XHBHHOENRMWEHEE, EioTHRIEPNZREEEEN, RMEEREBNDZSKZEE, Hims|

RIEMEERS, BILIBRT AN G HHX -, AT RGTHRETISRSEN, BUEMST
Hidig, REMNINBLTIRERERT, BEMULSBINENEERSEENZINE, BEFX0E
R, H—FRFEMOTIHRARINCBBIZEEENRSNIE, TROTIRRE R EBIAIRC LA
o SKBSRER: PHENNEESRSEEENWRE; BEANBER, HFREARENBRREERE
SEN; BT R AN RO BEREGIEL.0% ~ 11.4%, ESMEBEXWE. RBEHBRL

BHRHIE. AARMRIYNPILPERINDSBENSIH R RHIRCSE,

KA | IRIORM; Bs; BERS; EERP

Copyright © 2026 by authorx (s) and SciScan Publishing Limited

This article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

https://creativecommons.org/licenses/by-nc/4.0/

AR S T T A v i A R v o A 2 A
AL, AR BTN T E KRR AT K
JERAEARE L REMEEHE HARLBREL . @BE
RO EYINE, TERERS RS A (v )
MR FE, LIRS ST R . PEE, JbiEAEL)
WWARTZA 0, S0RcE ERmm R 2Rn, B
" AR R — BT FEEIE . eI SRR A
H, ANFURAARAR ARG TR T A i R ZUAS A B T Ak
RIS E ST, BT EOMERE .
N T ARSNGB, MR TR &
JeR iR TARARRER I . Hoh, JEEARES O B
A AUR R EAE R k2 — .

T, SRR P A (BT &)
T & AT B S I ABOR R B AR R
HHARAR PR 1 58 2 TH B ™ A BRI S AR B 71, A
ARAS L it AL TR I R AR ORI AR TS B5 fiJ28

BERPE . IR, AR KL N E A
WRE—ZHEE, 5 “YEEMH" ML, “TE
> R—AEYR. EEALNEAR Bir, EEERE
WARPEERZE CInHRREE . Sk . Rk ) SCELE A
AT, KR S R AR AR PR R AR, A4S
A VERC WTAEIESAR T YET, TS
TR 0 A e B DL AR R H e X
SURAT I F ZAMRFCE I RS S E L5, Wil
ODTEFIFRIR ARG BB SR, Tk
ERE YA = )

FEXTXIH B X X255 K HAEA 7 1) 491t 3 i 3
WAL, PR TREP, RS T M B 5 -4 )
B, ASGERITZ AR R, JFRICREAHULra FLO
eI RR R XS X AH 2 IR FE DR, Ikl se ot
TIRRE )T, WSRO R AL R 4

BIVES: B, BEOHASHNRRSESRASRRE, BLARESIN, HRAE: ASERSFMEERPRA,
WESIA: FUK, B SHEHRNXHRRMINSHEEREREY (1] . WESHR, 2026, 8 (1) : 48-60.

https://doi.org/10.35534/er.0801006



SETEHRN X HBRANSHERRERERP

« 49 .

1 HIRESR

XH A FER VT 1225 KM P, il R AR TR
(1327.8m ~1923.4m) , JRFHERE. W5 HWEN
RETHHOE . FE A=A FE— = WarZ il
L, UL DL RIS . K R AR SGEE b 3, R
EBEWM O, H2EHEE N m—HR KA S BYE

X5 3, 247 HOJZ, 1681.5m, 4H ~HIAKK A
B W EMEE KA, AR, JRE Ik
T REEHOIRFE L, A A E BRI G A

MEBEKADSE (F1) . BEYEEYN3% ~15%,
feahwimy, LRSS N E, EERSNAYE, T
Bt B UURUATEE, 20 EWEE, S
B, sy A, BRI —IR R . H52E 00
M- RE, FLBREE20.9% ~ 33.4%, F330.4%; BiE%
382.9mD ~ 3644.0mD, F171828mD, J&H ~ i fLEREE,
T~ R B ERMEER, TR BT A T

X5 H, BEHIHOZ, 1680.50m, ‘HAOLH, K
it S i R R AT 2L, 3 0 TR R A
Jr A KRR SR IR, FLBR A A5

1 XiEHHOE B M4 E
Figure 1  Lithologic characteristics of layer HO in X oilfield
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Table 1 Statistical results of conventional mercury injection tests for the HO layer of the Hanjiang formation in X oilfield

FLBEARME, um

352 H®, m TLBE, % BER, mD HEHRIES) (MPa)

Rmax RA R50 Re
1# 2392.33 26.08 1609.46 0.021 35.70 18.06 26.60 24.44
2# 2392.98 26.79 1466.90 0.021 35.79 18.54 27.22 25.90
3# 2392.98 26.37 1652.92 0.021 35.70 18.30 26.83 24.19
44 2392.98 28.03 1446.65 0.021 35.67 17.66 26.31 24.80
S# 1410.30 32.63 5190.92 0.021 35.67 13.61 15.25 22.78
6# 1562.00 23.77 3780.68 0.021 35.67 16.33 23.21 24.36
T# 1579.50 26.78 4260.46 0.021 35.67 16.28 22.31 23.79
8# 3048.00 22.10 1068.00 0.021 35.69 11.02 9.01 18.06
o# 1914.30 19.70 1021.00 0.021 35.70 8.00 0.05 17.29
10# 2278.90 31.00 7483.00 0.021 35.70 14.76 12.21 24.02
11# 3050.00 23.30 1540.00 0.021 35.79 11.96 7.52 2431
12# 1552.00 28.97 4609.00 0.021 35.67 15.01 19.54 24.62
13# 1864.50 27.30 263.00 0.021 13.37 4.03 0.90 9.95
144# 2857.00 27.90 4791.00 0.021 35.68 12.53 9.60 24.58
15# 1412.80 20.40 338.00 0.021 35.77 11.13 0.05 19.51
16# 2955.80 24.70 2563.00 0.021 35.70 12.61 9.37 23.85
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Table 2 Development status of the HO layer
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(md)  (md) (%) m/d/MPa  (m’d)  (m¥d) (%) (m*/d/MPa )
X1 2024/725 253 23.6 336 316 5.9 370 376 25 93 125
X2 2023/2/1 919 26.9 362 163 55.0 212 2871 55 98 253 Ultra
X3 2023/327 323 24.1 364 128 64.8 375 1598 43 97 579 FLO
X4 202334 274 238 400 315 213 453 2713 61 98 244
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Table 3 Drilling fluid formulation for X oilfield
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Table 4 Damage evaluation of drilling & completion fluids on cores with diverse properties
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Table 5 Reservoir damage evaluation vs. drilling & completion fluid circulation time
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Table 6 Core test results by physical property
N o A SERHT BHEE . . -
SRR b SRR b " " WA b RAWE M RERH
K/mD K/mD K/mD Rd/%
17# 2 6 438 113.8 77.4 32.0 3.20 0.96 0.91
184 2 6 975 103.8 84.50 18.60 435 0.90 0.48
194 2 6 1593 1655 14069  14.98 3.20 0.46 0.29
204 2 6 2018 308.59 27580  10.63 4.59 0.48 0.18
g 1.2
i
o) 1.0
@ 0.8
0.6
0.4
0.2
0.0
17# 18# 19# 20# 17# 18# 19#
2 BERREZRFAOIMEXER 3 BARESSULEXR
Figure 2 Permeability damage rate vs. core properties Figure 3 Invasion depth vs. core properties
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Table 7 Experimental results of variable drilling fluid durations with constant completion fluid exposure time

BT WEME A R I T BAGE m FOMRM
K/mD K/mD K/mD Rd/%
21# 2 6 1100 120.6 114.2 53 0.46 0.11
22# 6 6 1064 98.0 88.7 9.5 0.54 0.33
23# 12 6 1086 44.7 39.6 114 0.62 0.54
244# 24 6 1105 178.6 157.8 11.7 0.75 0.59
25# 48 6 1142 171.5 140.9 17.9 0.81 1.05
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Figure 4 Correlation of permeability damage rate with
drilling fluid circulation duration
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Figure 5 Correlation of invasion depth with drilling fluid
circulation duration
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Table 8 Experimental results: variable completion fluid time, constant drilling fluid time

B0T MR oRemamn oo S B BAGE m RERM
K/mD K/mD K/mD Rd/%

26# 2 6 318.5 98.1 76.2 16.5 0.79 0.57

27# 2 6 825.1 103.8 84.5 18.6 0.78 0.45

28# 2 24 430.6 99.1 92.7 6.5 0.52 0.11

20# 2 24 968.1 256.1 225.9 11.8 0.53 0.21
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Figure 6 Correlation of permeability damage rate with
drilling fluid circulation duration
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Figure 7 Correlation of invasion depth with drilling fluid
circulation duration
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Table 9 Optimization scheme of drilling & completion fluids
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Table 10 EZCARB concentration impact on reservoir damage
0B SR A EZCARBIIER el B YO L RATRIE i R R
K/mD K/mD K/mD Rd/%
30# 348.00 54.68 40.96 25.09 8.3 1.29 0.83
314# 294.60 47.64 34.46 27.66 7.5 1.34 0.96
32# } 891.43 101.07 70.41 30.33 9.2 0.92 0.93
33# ) 956.34 153.63 117.36 23.61 4.7 0.92 0.66
344 295.0 33.7 279 17.2 3.60 1.0 0.5
35# 327.9 37.2 31.7 14.9 3.05 0.9 0.4
184# > 975.6 103.8 84.5 18.6 4.35 0.8 0.5
36# 1023.0 96.0 76.8 20.0 2.65 0.8 0.5
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Figure 8 Correlation plot of permeability damage rate vs.
EZCARB concentration
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Figure 9 Correlation of invasion depth with EZCARB
concentration
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Table 11  Evaluation results of reservoir damage at 2% invisible acid chelating agent concentration
RMBIESR LR B
wog 8 e SEHEIE (MPafm) AR m EET
K/mD K/mD K/mD Rd/%
37# 2064.81 294.97 180.92 38.67 111 1.05 1.44
384 3502.27 500.32 332.03 33.64 0.52 0.70 0.95
39# 387.1 81.12 62.40 23.08 2.13 0.78 0.59
174 334.7 98.08 76.18 16.50 1.45 0.79 0.57
404 4385 113.78 80.39 29.35 2.62 0.96 0.91
414 396.7 112.15 92.36 17.65 2.70 0.96 0.47
g 12
1.0
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Figure 10 Correlation of permeability damage rate with Figure 11 Correlation of invasion depth with invisible acid
invisible acid chelating agent concentration chelating agent concentration
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Table 12 Optimization experiment of temporary plugging particles in 500-mD permeability reservoirs
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Figure 12 Comparison of permeability damage rate:

optimized vs. unoptimized temporary plugging particles
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Figure 13 Comparison of invasion depth: optimized vs.

unoptimized temporary plugging particles
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Table 13 Optimization experiment of temporary plugging particles in 500-1000 mD permeability reservoirs
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Figure 14 Comparison of permeability damage rate:

Optimized vs. unoptimized temporary plugging particles
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Figure 15 Comparison of invasion depth: optimized vs.

unoptimized temporary plugging particles
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Table 14  Optimization experiment of temporary plugging particles in 1000—1500 mD permeability reservoirs
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K/mD KmD  KmD  Rd/% A
48# 1601.0 1453 12447 1432 3.80 115 047 0.19
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Figure 16 Comparison of permeability damage rate:
optimized vs. unoptimized temporary plugging particles
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Figure 17 Comparison of invasion depth: optimized vs.

unoptimized temporary plugging particles
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Table 15 Optimization experiment of temporary plugging particles in >1500 mD permeability reservoirs
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Figure 18 Comparison of permeability damage rate:

optimized vs. unoptimized temporary plugging particles
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Figure 19 Comparison of invasion depth: optimized vs.

unoptimized temporary plugging particles
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Damage and Protection of Unconsolidated Sandstone
Reservoirs in X Qilfield Caused by Drilling and Completion
Fluids

Zhu Xijaojie Tang Hongming
School of Earthscience and Technology, Southwest Petroleum University, Chengdu

Abstract: The HO formation of X Oilfield is an unconsolidated sandstone reservoir, During drilling and completion
operations, it is highly susceptible to solid-phase invasion, which disrupts the original mechanical and chemical
equilibrium of the reservoir, thereby triggering severe reservoir damage and restricting reservoir development benefits.
To address this technical challenge, this paper conducts dynamic filtration experiments of drilling and completion fluids.
By simulating the drilling and completion processes, the paper systematically evaluates the influence laws of reservoir
physical properties and circulation time on the degree of reservoir damage under the action of existing drilling and
completion fluid systems. Based on the experimental results, it further systematically analyzes the damage mechanism
of drilling and completion fluid systems on such reservoirs in X Oilfield, and completes the optimal screening of drilling
and completion fluid concentration and bridging particle ratio. The experimental results show that: reservoirs with better
physical properties suffer relatively less damage; with the extension of circulation time, the invasion depth of drilling
fluid and the reservoir damage rate increase continuously; the damage rate of the optimized drilling and completion fluid
system to the reservoir is controlled within the range of 5.0%-11.4%, and it presents the characteristic that the lower the
permeability, the better the damage control effect. The research results can provide important theoretical support for the
efficient development of medium-porosity and medium-permeability unconsolidated sandstone reservoirs.

Key words: Pear] River Mouth Basin; Unconsolidated sandstone; Reservoir damage; Reservoir protection
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