41 4 Vol. 41 No. 4

2012 7 Journal of China University of Mining & Technology Jul. 2012
1 2
’
(1. ( ) , 2665555
2. s 730020)
5 ’ OH
Oy 0 OO 1800 . . H
90° 270° , 3 ,
: TE 355 : A :1000-1964(2012)04-0663-06

Distribution of plastic stress near wellbore and prediction of

sanding radius for sanding horizontal wells
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Abstract: Based on the rock elastic and plastic deformation mechanisms, a systematic formation
stress distribution model was evolved to study the plastic zone in sanding horizontal wells. Ac
cording to the principle that the stress keeps continuous at the boundary between the elastic
and plastic zones, a new model for the plastic sanding radius, which is the real boundary of e-
lastic and plastic zones, for sanding horizontal wells was proposed. Using this model, the fac-
tors affecting the distribution of stress in plastic zone near a sanding horizontal well and the
corresponding sanding radius were analyzed. The results show that in a sanding horizontal
well, the plastic stress distribution and sanding radius are related to the prime principal stress,
circumferential angle, drift azimuth and bottom hole flowing pressure. The relationship be-
tween plastic sanding radius and circumferential angle is directly affected by the relative magni-
tudes of the prime maximum horizontal principal stress and vertical principal stress. In case of
high horizontal principal stress, the sanding radius in vertical direction is higher than that in

horizontal direction, which means more severe sanding in vertical direction. In the case of high
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vertical principal stress, the law reverses correspondingly. The sanding radius varies periodi-
cally with drift azimuth. In a horizontal well with drift azimuth of 0°and 180°, the sanding radi-
us keeps higher in horizontal direction than vertical, which means more severe sanding tenden-
cy. In case of 90°and 270° drift azimuth, the sand will be produced more seriously from vertical
direction. Additionally, due to the heterogeneity distribution of rock property along wellbore
trajectory, the distribution of stress and sanding radius reveal the same heterogeneity distribu-
tion characteristics.

Key words: horizontal well; plastic zone; stress distribution; sanding prediction; plastic san-

ding radius; model
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Fig. 1  Sketch map of plastic and elastic zone

in sanding horizontal well
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Fig.3 Sanding radius distribution with circumferential angle under different principal stress
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