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[ Abstract] FErosional damage to sand control screens from sand-laden fluids is a critical issue affecting well integrity and service life.
Existing research has predominantly focused on screen plugging conditions, while the erosion mechanism under unplugged conditions re-
mains poorly understood. Laboratory experiments, numerical simulation, and a multiple regression model was integrated to systematically
deconstruct the effects of flow velocity, particle size, and sand flow rate on screen erosion. The experimental results indicate that screen
mass loss increases with all three factors, with the influence of flow velocity being the most significant and exhibiting an accelerating
trend. Numerical simulations revealed that erosion is concentrated in narrow flow passages, such as screen slots, which suffer severe scou-
ring due to localized flow acceleration. The regression analysis quantified the contribution of each factor: flow velocity had the highest impact
at 56. 1% , followed by sand flow rate at 35.7% , and particle size having the lowest at 8.2%. The study confirms that flow velocity is the pri-
mary controlling factor for erosion in unplugged screens and should be given special consideration in sand control operations. The findings
provide an experimental basis and theoretical reference for the optimization of sand control measures and screen structural design.

[ Keywords] sand control screen; erosion mechanism; CFD simulation; regression analysis; oilfield sand control
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Fig. 1 Specimens used in the experiment
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Fig. 3 Schematic diagram of the erosion-wear test apparatus
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Fig. 4 The screen mass loss under different sand particle

size and flow velocity

ML . www. stae. com. cn



2026,26(11)

oG 05, A T A e S g [ DR TR ) R O 1 e o S A R R A 4615

K5 B
Fig. 5 SEM micrograph

B aE

6 i o o U

Fig. 6  Screen specimens after erosion

2.2 FRbRIKIR ARG B E R

BB [R) A B (A 07 0, 76 AR R AR R 2 m/
s I, X 43 J@ A AEA R AL & T (O 0. 16 0. 28 |
0.40.0.52.0. 64 kg/s) FIA[ERPRRLAE T (N 30,
56 .72 .86 wm) #fil, B [E] A 48 h, iU EUH
KRR U RE , PR R DKL, A TR AR
H 4 20 min, BUK A HI 2 =05 FRE 3 ECE
{EVE RIS E s, &l 7 Fos .,

0.009 0
—&— bRDRIA£30 pm
WPRRL{E56 pm
0.007 5 —o— PHRORIART2 um
*— FhRIRA£86 pm .
o 0.006 0f
K
=
0 0.004 5}
S
=
£ 00030}
0.001 5
0 1 L 1 1 1 J
0.1 02 03 0.4 0.5 06 0.7

BRI R/ (kes)
7 R[S DR AR AR T 075 000 S ek 45
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size and sand flow rate
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sand particle size and flow velocity
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