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Abstract

The fabric analysis, poroperm composition analysis, surface wettability analysis and sensitivity
test were conducted with cores out of Jingbian Ordovician carbonate reservoir by X-ray diffraction,
SEM, image logging and mercury penetration method. Experimental results show that the core of
Jingbian which was belonged to the typical low porosity, fractured reservoir, had the characteris-
tics of developed micro-cracks and strong heterogeneity. The main reason for formation damage
was stress sensitivity and water blocking. Aimed at the characteristic of Ordovician carbonate re-
servoir damage, the size grading of temporary plugging materials was optimized, the anti-water
blocking additive was selected and the anti high temperature reservoir protection drilling fluid
was developed.
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2. BEBEMENIES
2.1. BRERELE BB
2.1.1. X753 4h

WA 1 AR 2 ) XA ATE M 45 R AR, U X 2 AR EE A g, iR . A
KT, WA RAACBOR s K h RO BRI R SERR, (H SR R LS BRI R

o

Table 1. X-ray diffraction total mineral analysis results of rock samples from Ordovician carbonate reservoirs in Jingbian
(%)
= 1. BN RRE R A HEEE N X-SEITHET IATER(%)

B JEAL A% WRKA BKA A Bsf BT BT agsky Mtymsas

1 L5 1 - - 95 2 - - - 2
2 L5 39 - - 9 20 - 4 - 28
3 L5 2 - - 94 3 - - - 1
4 L5 1 - - 91 7 - - - 1
5 L5 4 - - 92 3 - - - 1
6 L5 26 - - 5 3 1 38 8 19
7 L5 94 - - 1 2 - 1 - 2
8 L5 3 - - 94 - - - 3
9 EELL| 3 1 - 91 4 - - - 1

Table 2. X-ray diffraction clay mineral analysis results of Jingbian ordovician carbonate reservoir rock samples

2. BB RRRE A EEAN X-HETHME LT YO IRER

B B F::?( ﬂﬁ)ﬁ é%(ff 1?(%3 e 13}/(%1; ;ﬂ Z 1?/%/22 J)% Lk
[E 357 =LA 1 1 75 23 10

1 L5k 0 0 80 20 10

2 EER0| 1 1 71 27 10

3 CE 0| 0 0 91 9 10

4 EERL| 0 0 93 7 10

5 L5 27 5 0 68 50

6 T 5%3H 0 0 79 21 10

7 R 0 0 75 25 10

8 R 0 0 90 10 10

2.1.2. FEABERIH
PG A R, X HUER A B ARG, ERBMIERE, MR IHTEA BRI A AR/
SR, URGER AT XA, R, W 1.
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Figure 1. Scanning electron micrograph of Majiagou Formation No. 1 rock sample
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2.2. FLiBE KIS

2.2.1. BIENHER SR

M 2 B, IB-1 H AN R & R S8 1BIE e X e BN 3758.5~3763.5 K (B AL AR 60),
ZBHNERE . AEE. EEM, 2 NMIRE, BEUERERERREMLE, NREREM,
— R T A SENE, THERAETEEN 11 pm, ZLAEMIFLBRE N 0.02%, 454 DSI ALFRLE G
PPN R SRR R 2 KGR BTG FLIBR, MR 22, VRIS T 1 it 2 BE Y 3740~3743 KRl 3759~3763.5
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Figure 2. Fracture parameters of 3734 m~3794.5 m in well JB-1 vary with well depth
& 2.JB-1 3 3734 m~3794.5 m HESHBEHRTL
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2.2.2. ERSH

See(J4) 3)I43 TB-1 FF 3739.96 m EHEMIFLIRIE A 10%, HEIRE /7 0.30646 MPa, fi KFLIE 4 2.400
um, FLIGEEAFEIE 0.7784 pm, BORRUIMIEE N 12.38%, JRRAHEA 101.914%. MRS REH, JB-1
I 3739.96 m AN BAIRIRFLBREE . RABTERRIR, ASIBPERA.
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Figure 3. Analysis result of mercury intrusion of 3739.96 m rock
sample in Well JB-1
B 3. JB-1 3 3739.96 m HHEER P ITEER

2.3. BTN

2.3.1. ABURMES R

MAREE R (K H)F W], BEREEB N, IB-1 H 3739.96 m AFFEERHHERBULING N, 255N
3.5 MPa B, BiERME REOS BB, 1588 F B E REBOZH T, X U B0 0S4 2 E BRI R
JIBURE 2, N JHUR RUN 3.5 MPa.
2.3.2. EHMHEITH

A 45 R (] 5)R W, BESZIGE RN, JB-1 3 3739.96 m ‘HFEBERKHINE, SO0LHE
B, Tl SR .
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Figure 4. Evaluation Results of Stress Sensitive Damage of
3739.96 m Rock Sample in Well JB-1
B 4. JB-1 3 3739.96 m BN B ETHNER

DOI: 10.12677/jogt.2020.423070 100 A RN


https://doi.org/10.12677/jogt.2020.423070

<l

120 B BRI £ o R4 LB S R AP B B 7T

18
16
14
12
10
8 —— 1E[A)
s —— % |

BB (10 un’)

(=R SR )
T

0.25 0.5 0.75 1 1.5 2 3 4 5 6
Vi (ml/min)

Figure 5. Evaluation result of quick-sensitivity injury of
3739.96 m rock sample in Well JB-1
5.JB-1 3 3739.96 m BFERH M EITNER

2.3.3. JKBUBRMEIEMN

IKEUBRME VPN 25 (K] 6)FR B, OB E R B RIE E T E— EAR e, A NS, BEE
A BE YN E] 5000 mg/L B, BIEF T FE 7.58%, FTLAZSEIR A O I A LEE 10,000 mg/L. EA 55K B .
2.3.4. BREUMEIEMY

7 R, BEREEOCBERTE 158%, & THRE, Hir&H DuAvieydt, #Eyth
TEREA IR, AL EENESE) T 1 GaF, PTVEVIRE /i s i, S bR 5B B 1 3 ml R 2 B i o
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Figure 6. Evaluation results of water sensitivity damage of
3739.96 m rock sample in Well JB-1
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Figure 7. Evaluation results of acid sensitivity of rock sam-
ple soil 0f 3739.96 m in well JB-1

7.IB-1 3 3739.96 m EHTEEIEITFINGER
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2.3.5. WEEMEITES
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Figure 8. Evaluation results of alkali-sensitive damage of
3739.96 m rock sample in Well JB-1

8. JB-1 FF 3739.96 m BARWE MG EIFMNLER
2.4. REERMYEDH
e fd A7 /N i K6 E AR R AR A o< . Rk, S - K - MRS A KRG mMEMA, TLAT R
T KIS I A A R . RS R, SEIL A AR IB-1 3% 3741.0 m K E AR EE PSR I E
KM e R 9 R 3.
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Figure 9. Wettability measurement results of 3739.96 m limestone sample in JB-1 well in Jingbian gas field
& 9. EiASH IB-1 3 3739.96 m R A BREHEM N E LR

Table 3. Wetability test results of 3741.0 m limestone sample in JB-1 well in Jingbian gas field
3. BIASHE IB-1 H 3741.0 m IRESHITEMMINER

Frs Vi3, i At s R A =UIE A
1 80.33 83.21 81.77
2 49.43 48.54 48.99 68.66
3 75.11 75.31 75.21

3. ERIPHEHFARER
3.1. BEEERT

WRAESLIE SIS BT AR, BUh bRk 2 35 07 3t R [9] [10] [11]:
e “2%~3%WITERLT + 2%AF4EEIR (AT i) + 1L5%RIARIT + 1%~2% AT IR, ke
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(2) 600 H (D10 = 10.43 um, D50 = 13.95 pm, D90 = 18.48m) (b) 800 H (D10 = 0.363um, D50 = 0.97 um, D90 = 1.98 pm)
Figure 10. Test results of particle size distribution of calcium carbonate

E 10. BERRIGRESHURER

Table 4. Shielding temporary blocking design scheme
T4 FREERTAR

e LMk EAR P IME W’Jﬁﬁ*ﬁ%i’/ﬂ WA, SR LT YIR A 5 57)

pm Hf&/um FHE A/ um FHE A/ um
JB-1 3£ 3739.96 m 2.40 1.63 0.81 1.63
JB-2 J 5226.4 m 0.30 0.20 0.10 0.20
JB-3 3£ 4507.5m 11.2 7.47 3.73 7.47

3.2. fRKBGTIMEIE

L AR F TS ME A IS TB-1 3 3739.96 m K 5 REIETR I I SEIR (5 5), DRI H R
FKEF . Mgl R, SD-905 fE 52 F#AIK JB-1 H 3739.96 m KA A FERNENR A, AR T “WiEk”
FAE, FRA/KBIE, JFRersmakmah 71, AR T3 ERICE.

Table 5. Effect of surfactants on the wettability of the limestone surface of 3739.96 m in well JB-1
# 5. REGEMFIX IB-1 7 3739.96 m A& REEEMAIF NN

AR 5 FRIBK 0.4%O0OP-10 0.4%ABS 0.4%SD-905 0.4%JDJSS
Hefi A/ 68.66 10.17 25.87 5.25 16.28

3.3. iEiRREREL S B RIPEHREC S

HeT BERCE A BT SRR BRI, IR & A bR R AL R pe ik, M T BriEIE 210°C A [E AH
W Z P B FHIRE T7 : 2.5% 20 128 + 0.7%3i B4 15 771 SDKP + 6%y A4 g SMP-I + 4% 45X M fif SPNH
+ 4.0%EAL T FT3000 + 2% 250 1 7] SD-505 + 0.3%SD-905 + 0.8%f: i 4 k771 SDF-26 + 3.0%NaCl +
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3%ZH HERTRES + 2.5%XUA MR fIE TDSZ + 2% 840 T 4E DL-93 (id ¥ JDDGX210 Bl /7).

X IDDGX210 AT % WRKER #h A il )2 2 0I5 B SLI0 vPAh, 0 R AE 210°C i 3nifa . AFRR
B TFWBIER, 1FENZIC T RN T BUSRME . BB B KBSk B A RS 2K

JDDGX210 Bt J7 SRR 255 1 2 45 075 Y il o A 45 SR (% 6)F B, JDDGX210 Bt 7 V594, 675 Yeii
TEREUE B, BB RN 8.02%; V1 0.6 cm J&, BIiERRIE RN 90.88%, RPHFIFREN
RRE T, BE M B ROR T

Table 6. Evaluation results of JDDGX210 formula carbonate reservoir protection performance
# 6. IDDGX210 EC /7 RBR B A i R R IPIE REITAN 45 R

TSYHIEE S SR BIE R BIERIKE % Y14 0.6 cm JFiBER )% 0.8 cm JGBIER
(x107 um?) (x107 um?) % (x107 um?) VCESLA
43.64 3.50 8.02 39.66 90.88
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