Advances in Geosciences HiERF}2ZR#HE, 2021, 11(12), 1599-1610 Hans Xl
Published Online December 2021 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2021.1112154

R S R R E AR B 5

k4R, XAFS, Bast, KO#, X F7
et A ARSI AR, TR
2P (T E) A IR AR RIS AR, TR R
P FE AR AR SRR B, U1 RS

Wk Hi: 20214F11H5H; FHHEM: 2021412 A6H; &AAHM: 20214¢12H13H

H E

BREEEFET, HFHBIERSIEE, WA RREKES AR E E A PR 7 M CLIE LR O B
FFRHBRIREBRRE R ERR. X OF PN ENER B, BEFR T il = A H R
R 05 E LR WAR . Fr iR 1 R IR = IR Sh A U8 R SL U0 3% B mI AR R m il BE A IR 7 T 15 ] 230°CHI70
Mpa, FHEREHBGETRMTE TN T KEEHBHSIERLR . A LREKRE T B EED
H(Kzs Ki) WOWGGENIESER . FRIPRN 7 AR BRI D 23 0 = MEEOK X K id s ESERT 7N
F. REH, ERRERET, shABEARNEHLH5120~205 minkf, & OEFTBEFIORE; FHIHRN
H LRI A U E R N49.94%~69.77%, HXUIERN42.44%~97.33%; IHEILBAE L, HEXMEHFRK
TANGER, BILBELUMAR: SFETEETERANE L, WEESOILIRN. HEGE, I
BEeaL, FEELBERNERE TR,

XA
EEY, AWK, BERREL, RERE, RILOEM, A=ME

Laboratory Quantitative Evaluation
Method of Drilling Fluid Damage in
High Temperature and High
Pressure Gas Reservoir

Wei Zhang}, Lijun Guanz, Jizhi Li2, Jin Dai3, Feng Wu3"

'Shenzhen Operating Company of Well-Tech Department, COSL, Shenzhen Guangdong
’Shenzhen Branch, CNOOC China Limited, Shenzhen Guangdong
*School of Geoscience and Technology, Southwest Petroleum University, Chengdu Sichuan

TEAEH .

NESIM: kM, RME, 4R, R, RE. iSRRI RN BN T ED]. HUERRL AT,
2021, 11(12): 1599-1610. DOI: 10.12677/ag.2021.1112154


http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2021.1112154
https://doi.org/10.12677/ag.2021.1112154
http://www.hanspub.org

IS

Received: Nov. 5", 2021; accepted: Dec. 6, 2021; published: Dec. 13", 2021

Abstract

Under high temperature and high pressure conditions, the performance of drilling fluid will be
reduced. The existing low temperature and low pressure drilling fluid damage evaluation method
cannot adapt to the deep-seated or deep-sea high temperature and high pressure reservoir which
has gradually become the hot spot of exploration and development. On the basis of comparing
with the existing evaluation methods, the experimental flow of drilling fluid damage to reservoir
under high temperature and high pressure conditions is redesigned. The proposed high tempera-
ture and high pressure dynamic filtration device can withstand the maximum temperature and
pressure of 230°C and 70 Mpa. In the new drilling fluid damage evaluation process, dynamic filtra-
tion test of water-based drilling fluid, permeability comparison under bound water condition (K>,
K,), and microscopic damage mechanism experiment were added. The proposed evaluation me-
thod is applied to the high temperature and high pressure gas reservoir in Baiyun Sag, Pearl River
Mouth Basin. The results show that, under high temperature and high pressure conditions, the
core plugs were completely polluted when the dynamic filtration time is about 120 min~205 min.
The absolute damage rate of drilling fluid to core plugs is 49.94%~69.77%, and the relative dam-
age rate is 42.44%~97.33%. For low porosity and permeability core plugs, the relative damage
rate is greater than the absolute damage rate, while for high porosity and permeability core plugs,
it is the opposite. Solid particles in drilling fluid invade core plugs, adhere to core pores and block
throat, thus contaminating core plugs, resulting in a significant decrease in permeability.
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Figure 1. Structural and stratigraphic characteristics of the study area
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Figure 2. Quantitative evaluation process of drilling fluid damage in laboratory

E 2. #HRGEENEETNRIE

4, EWRB SN AE
4.1 SRSENSHEREE

T RE ) 56 A X B R BN S YE R SR a0 25 AR I, AR SCSEbRR T BB RN R ) AR 3)
BUE RIS B AT b, RMRIRC R Sh A IR R eI R B (151 3, B AN il s R 3 S I8 R SL i e B
(Kl 4, 28 B). XMETL L E M m i fE 7173 78 90°C/10Mpa F1 230°C/70Mpa. K H 22 &
RSEEREE (K 3, ZE AR T F EAKEE S A (B I A2 X PO R 38
A EAC, FERAERED] 90°C LA . il s EEN A IE R SIS B (14 4, & B)IIR B N T
AP RE RN XA O I FE R AT RSN A, X PPy AR &, sl v LA )
230°C. i, il R SN A 8 O S UG 256 BN SIS Y AR AE AR N RSN E A 5 KA SAT AR dE “SY/T
6540-2002 45 - 58 IR S I 2 = NP 77 ISR A BT T . BE I R EE R RIENA T
e 1) BUEIREEAR: ATARHER A A O R s A SZ IR 150°C,  HLSEER BE s T 70°C KIS
(AT P RE B AT s A SUHT BT 25 0 S 3R 48 PT LUK 52 Bt il 524 230°C, At (] ey il 18 3 A 2= 43t
WA 2) B IA J7 KAE : AT AR AE R B MR A A R B, R SMEH IR I, A
ERIEA SR RE IR 2T, BRI TR RSO I A O J R 25 v 7R85 TG I 72
HEF LRI AV IR, CRAERS IR s R R A IR SE, I BB A1 5 O JeRE 3 R B IR UG A e )
JE SRS HRAG A GE R 77, AT CRAUE RS H G PR 2 Hh O B sy E e A

AR B iR e R S A5 e R S5 BARIRFE W R

1) MRS %] 4 FoRglBEAEs . B NBE

2) TRANVESIFR: A TERE P B IR AT TR, In#AZ 90°C .

3) WA RBIIRUE SR B A DI B AR CIRAS, B NN A T, IR S AR K
ARAS 250 A THITHI [3) 8T HH 1 7 1) o RSBV SHE v S B 4 55 1 2 1) 7 1

4) FEREGIF M : FTH S HBAZ TR RE R SR 08, IR HOIRES IR B Bl 2 7e i N 28,
KHIE ST, IR R IEN S DI FF BT TS O YRR, a0 RFREETTE 3 Mpa, &
o SJERF AR U R ) 75 S E TR A A AN A

5) WHIREEE ST FTH A OIAES, KAEINAE 190°C (Jfikas O7EX RIREE N 2R N
187°C). MKz 8 Mpa, W B &K JJVRIIE 7779 5 Mpa (5 5 O 22X R FE N B 0 R 7
4 62 Mpa, HbiJZJE 774 56.9 Mpa).

6) ZhASPERME : FEUEH D RALTCE F T RSP RIGEA, 10 3% SO0 I R] R R %) R e R & —
IR R SRIR TR B /Dy 125 438, ARFLARIBFE i ] DUIE 4 3 KB SR I 1]

DOI: 10.12677/ag.2021.1112154 1603 HUERRL =RV


https://doi.org/10.12677/ag.2021.1112154

IS

7) SREGAEA: RPIE U, AR A D e A R A A R N 0% P P AR I, AR
ar, A, ETRGE.

E AT

EHIR

R O

B

BT AT BT AT

| ittt FE iR

| FE ittt FE 7@

FHHMER

Figure 3. Schematic of low temperature and low pressure dynamic fluid loss experiment device
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Figure 4. Schematic of high temperature and high pressure dynamic fluid loss experiment device
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Table 2. Basic data of core plugs
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Figure 5. Results of dynamic filtration at high temperature and high pressure. (a) Dynamic filtration results of No. 1 corep-
lug; (b) Dynamic filtration results of No. 2 core plug; (c) Dynamic filtration results of No. 3 core plug; (d) Dynamic filtration
results of No. 4 core plug
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FER R SERCRE N, BB A DA IR0 E: F— MR R T, B A LIk e a0 FH IR
BORBIZERME <0.01 mD), Xt LS B i (1475 35 I [ ALRFLARIEFE dh I TR BE A DI BSHFCE 5 1
FYMERZNIMHIZ . AR BT IR Z A, BB B4/ B ARRBURL R £ InEADEE, Bl
SEVHENHLZ 3 R 2 LRI AL R RS R 0 SURIE N, EERPUAGE RSB R M SR T

6. &

1) B FER FH B e i R B A YR S SE B0 25 B e =il T IA 230°C, s ZE T4 70 Mpa, s T
T RSN AR RIS B, AT I HE I Sk 5 B 0T 5 = N VPN R AR R BT B (R BB
K, SN 251t 2 0o 55 2R 438 I R A /KCIR 2 ) A2 38 FH v 1L R U2 R S A 55 = TR T ik

2) Bz MBEERK X s SR B Dk B R 5 A5 YT T B R) A 120~205 min, fIRFLIBAE L4
LB A O PR BB 5 A5 YRS (RN BIE R KT 0.01 mD).

3) HIFBAHMEALIB(K < 1 mD)E O 4% 15 55 56(49.94%) BN i LIS 0 (K > 1 mD) st
FER(69.77%). X TRILBRZE(K <1 mD), FLMERAN, WAEKIE LG S80S Je 5 a1
FERE; W T LB SR > 1 mD), ARk H0S e 52mi /.

4) B FH R [ A ABURLIEE N 1 )2 FLBR % Rl JE T T B0 28 1B R T B, TER WS Yot S 2 1 72
H, AR R R £ S b E b2 I INFLBR, S SR AL

EEWH
HhfE BB T I« R AR H 7 2000 5 SCHRH R BEAL 7 (ZDXM 37SZ 01 SHENHAI).
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