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L aboratory Study on Effect of Hydration to Shale M echanics

LU Baoping?, LIN Yongxue2, ZHANG Chuanjin?
1 Department of Development, CNSPC;
2 Petroleum Drilling Research Institute, CSNPC, Dezhou Shandong 253005.

Abstract[] On the basis of analyses of wellbore unstability mechanism,the changing law of
shale mechanics parameters was established after shale hydration by the experimentation.
The results from contrasts of collapsing pressures between unhydrated shale and hydrated
one indicate that collapsing pressure for shale which behaves poor water sensitivity can be
increased on alarge scale,and verify the phenomenon exists that shale is stable in early
contact with drillng fluid and turns out to be unstable later.
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Table 100 Results shale water sensitivity

oogg
J U [ % 1IZ(I)OD(‘:]DD?ZIDD?mL Mi N MT CSToooss E EIg/Dc:rE3
1 3.5 0.1806 |0.0382 |0.2503 138.4 2.6
2 3.5 0.2061 |0.0243 |10.2537 143.6 2.6
3 3.4 0.1985 |0.0162 | 0.228 15801 2.6
4 3.25 0.239 | 0.012 | 0.257 68.93 2.6
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Table 200 Properties of driling fluid systems

HH SHuuy Dn?PE-sD - EaD lelfligmtlln PHU
1# 5%NV-10 8 27 228 | 9
50NV-10
2% | +KHmM+SPC+KPAN+AIK(SO,),+KOH | 23 28 4 9
o | LT | w s | % |
4# 5%NV-10) +CMC+FCLS+NaCl 49 36 4 9
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Table 301 Results of HTHP shale immersion in drilling fluid systems

o |B000000000000/%
1# ot 3 44
2,798 | 2367 | 2.67/4 | 2.499
3.158 | 3.292 | 3.161 | 3.015
2950 | 3.107 | 2931 | 2.808
13 | 2910 | 3.065 | 3.000 | 3.262
20 | 3.214 | 2871 | 3.216 | 3.003
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Fig.1 Effect of hydration on rock
mechanic parameters(Rc)
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Fig.2 Effect of hydration on rock
mechanic parameters(E)
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Fig.3 Effect of hydration on rock
mechanic parameters(u )
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Fig.4 Effect of shale hydration
on collapsing pressure
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Fig.5 Relations between collapsing
pressure and Rc
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