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Abstract Water locking happens widely in volcanic gas reservoirs. and will seriouly affect the reservoir development. Based on the lab
experiments combined with the NMR technology, the damage degree and the damage mechanism under the spontaneous imbibition
condition are studied, and the water lock removal process in volcanic gas reservoirs is simulated by the gas flood experiment. It is shown
that the water saturation due to the spontaneous imbibition is not linear with respect to the imbibition time, the saturation in the cores is
increased dramatically in the first 2h from the time when the imbibition begins, after 16 hours the spontaneous imbibitions are stopped
and the saturation remains almost unchanged. Applying the NMR technology to the relation between the water absorption and the pore
structure, it is found that the more complex the pore structure, the larger the amount of the water imbibitions will be. The gas is used to
draw the water from the cores, and it is discovered that with the increase of the pore volume, the water saturation and the damage rate
due to the water locking decrease and they tend to be in moderate levels, the water lock damage is basically avoided after 25 pore
volumes are driven by gas. To overcome the drawbacks of the evaluation methodology in water blocking, an improved method, the
dynamic evaluation method in water blocking, is proposed.
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Table 1 The physical properties of the 12 cores

LI /(‘iii ) E AL /(“iffj ,
1 15.23 0.211 7 15.87 17.655
2 7.73 0.456 8 13.62 2014
3 10.47 0.020 9 9.30 0.242
4 7.99 0.012 10 10.90 1.309
5 8.50 0017 11 841 0.119
6 1554 0311 12 1274 0353
2 ZR5H5W

21 EEBWREH
2.1.1 WKEFESRKE B X R

i 5 2 v B FLBR AR /N, L AT G o 9 3 8l 2 i — B R
ANANRE Bt AT A G Y 52 2%/ AL X e fLE n] A R AR
W T L 2 1 DR A9 B A0 A, DR Al DU R A 4 R — A
R 2 3 ) B 20 PO 2 AL AR P AR AL Bl 2 )R B A, A
0B H AR BUR AR R SRR RSP A A
R YBR[ ARG H b BRI BT 1 AR, B T
PE TR 108 A 30 4 H W B T £ FL B A BE | K R T 3 AR
AR X — RO B A G AR, A AR, — T
T A K 22| HG T 52 6 BEL T AR 5 55— T T R T R i RE
TIAVERT, SRR RE TR HE 10T WA B 7K 2 7 A A
W 75 1) HERS | RE MR T B AR 7K A AR B A
WA R 2EAT , B 28— D1, e RS A
REfR /N, A WA S Ik o T D 12 Bt AN TR K I ] B2
WA KA AN AS A, AT LUFR Hh 2 0 WA K B2 B 5
[E £ 334 A0 94, {ELAE R A0 S0 55 K A 6 e R
FIIR 30 5 2K i E 38 R EE AR D

W IR/ %

5 10 15 20 25 30
ERAEH B

E1 12RECHRAKEMESSRHEHXER
Fig. 1 Relation between water saturation and time
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Fig. 2 Changes of NMR T, spectrum distribution under the bound water state, the saturated water and the
different bibulous state in No. 2 (a), No. 3 (b), No. 5 (¢) and No. 10 (d) cores
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Fig. 3 Relation between the water blocking
damage rate and different gas drive pore volumes
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