BI8E H 1 om0 TR
2021 4F 1 A EQUIPMENT ENVIRONMENTAL ENGINEERING <77+

Bl it 3% R HF B i 7 ' R S AL R R Se EE 1R

TRALHT . A, BRER ", BRI, RF
(.PRo8 (PE) BRATREDATG, K2 300452;
/!/EEE/HHm)&}:FE.%E/\\\}gﬁE; 9&5% 300452)

ot

FEE: B BbARFRF TR, ERARFGAAZM, Fk ATARTER, 53415 E MR
PE, FRBKIFRR G HEERR MRS AMER BRI Z 0 G50 T8 2 WA, 5T RS,
WRIE LB, FIRER W%T%imaﬁom%amn%%&m%%rﬁ%t”uﬁﬁﬁwﬁww
HEREG N FTERER, AR FRIEIMEY £ N F R, TR L E GRS AR, IR
B AME BB R A e F BIMEF B2 RS AT, & RRARN R 2 E M AR T 3R
T, 2P 3 7 k- S AR BRI P R Ak M BB R R AERAE R, o k- S Ak 2k e A SR 0 B R AR BAR e £ 2R A
shit SR A AME B B B M R, AR TRSHE L ER, EREAA RN,

KEIE: MR BARE; BB ik ik, REK

FESES: TG172 XEkFRINES: A XEHS: 1672-9242(2021)01-0077-07

DOI: 10.7643/ issn.1672-9242.2021.01.012

Failure Mechanism and Integrity of Sand Control Screen in Heavy
Oil Thermal Production Well
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ABSTRACT: This paper aims to prevent screen damage in thermal production well and extend the validity of sand control.
Based on the finite element theory, this paper studies the integrity of high quality mesh screen for thermal production well in the
condition of thermal stress compensators with different quantity and spaces respectively focusing on central base pipe and outer
protective cover, and the laboratory experiments are conducted to explore the failure law of the screen under the influence of
corrosion and erosion. The result shows that current arrangement of thermal stress compensator fulfils requirements of me-
chanical integrity of central base pipe of sand control screen, while the mechanical integrity of the outer protective cover cannot
be guaranteed, and screen damage cannot be avoided. It is recommended that the stress state and deformation of the outer pro-
tective cover should be fully considered in the design of the thermal stress compensator. High velocity fluid has no destructive
effect on the screen, but it has erosion damage on the corrosion product film in the environment of erosion-corrosion. The condi-

tion of erosion-corrosion superposition is the main factor of erosion damage. Reasonable allocation of thermal stress compensa-
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tors and material selection of screen are conducive to improving the integrity of screen and prolonging the effective period of

sand control.
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Tab.1 Geometry parameters of central base pipe and outer
protective cover

g SMRIP A
RGIE = ' Bl IRGIE 8 H(E
HAE M 140.0 mm  #hEETEE 4.0 mm
HENR 1243 mm  whEERE 2.0 cm
B RE )R 7.85mm  fHgER T 150.0 pm
fLIRE#E 10.16 mm R EIE 157.7 mm
i L% 360m™' fRAEEREE 1.5 mm
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Fig.1 Results of central base pipe without thermal stress
compensation
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Tab.2 Calculation results of central base pipe with different
compensator quantity and spaces

MR 1] BR/m M /mm Z etk
50 200 By
100 200 YA
150 200 N A
50 400 o
100 400 =y
150 400 b
50 600 b
100 600 YA
150 600 o

SLE KA R M 2 B, PRHCER XS AN [R] A AR )
HMERR ST ARBRA G IR, g0k 3. RIE
TPEEERATLUEBL, M F LI, M BT
N Sy AMERR BT R BT 2, AAERE 50 m [H] [
#MEE R 400 mm DL ESFERE 100 m (] B &
600 mm Ll _I A RELRUESMRA AR #EA 8 IR .

PEEQ

(Avg: 75%)
+9.014e—01
+8.263e—01
+7.512e-01
+6.761e-01
+6.009e—01
+5.258e-01
+4.507e—01

+3.756e—01
+3.005¢—01
+2.254¢—01
+1.502¢—01
+7.512e—02
+0.000e+00
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Fig.2 Results of outer protective cover without thermal stress
compensation
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Tab.3 Calculation results of outer protective cover with dif-
ferent compensator quantity and spaces

MR ] BF/m M /mm etk
50 200 N4
100 200 N4
150 200 N4
50 400 b
100 400 PN
150 400 PN
50 600 ph
100 600 phx
150 600 N4
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Fig.3 Results of outer protective cover with thermal stress
compensation of 200 mm every 50 m-space
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Fig.4 Morphology of sample after erosion
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Fig.5 SEM microstructure at different times of erosion failure point of screen
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Fig.6 Photos after erosion-corrosion test: a) sample 1; 2) sample 2
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Fig.7 SEM scanning picture of sample 1(a)before and(b)after erosion
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Fig.8 SEM scanning picture of sample 2 before and after erosion: a) before testing; b) after 24 h corrosion; c¢) after 1 h erosion
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