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Overhaul interval of crude oil tanks

SHUALI Jian XU Xuerui HAN Kejiang

(College of Mechanical & Transportation Engineering , China University of Petroleum . Beijing 102249 ,China)

Abstract: On the basis of the extremum statistical principle, a method to evaluate the overhaul interval of crude oil tanks was put for-
ward, which includes statistical analyses of corrosion inspection data, the determination of corrosion rates and the assessment of
serviceable life of omrline maintenance. A statistical analysis of corrosion inspection data for 18 in-service tanks of a crude storage was
then made using this proposed evaluation method. Corrosion rates of tank floors and walls were statistically determined and their
serviceable life was assessed. The results show that the serviceable life of the most tanks exceeds 8 years, and thickening the floor of
tanks or taking other measures can extend their serviceable life. Based on these evaluation resultss we recommended that the overhaul

interval should be extended, especially the second and subsequent overhaul interval should be extended from 5~7 years specified in

Standard SY/T 5921 to 8~10 years.

Key words: crude oil tank;overhaul interval;residual life; corrosion;evaluation
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Fig.1 The sketch of measure point distribution of a tank bottom
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Fig.2 Inspection data distribution of a tank
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Fig.3 Service time of tanks

18 JEAEHEM K I S/ Bras i 1.8 2 k3
FIE7m o A it T 10 8 otk 0 2 00 e R, o 4 SRS
A v AT 24 U S R BE TR Y 26, 02 %0, 2 BT A fig
MR KA T R 22— 2 L T AF BR A, 1 2 00 v o
it 10% Mk A 10 5,13 5 .15 S 17 S HER FiE
M. BeAbh.4 57 5 13 5 BE K S0 O B ek
A 1020, M2, 50 R AR JE bR AR
192,14 5 G RE Bz 9 i i KL WA R Y
8 63%,

e e IS ] L 1 38 1~ 3 R Ge it 0 ) ok I 15 A LA
TEF A AR N 0 68 Dok il 8 BT 4 18 AR ik R S ok ok
R A NS S R B X L He 6 S R —
T Y T8 ks 23K 0. 79 mm/a; 1 M JE il R g s B
REOCRTE R AR Y A8 5 R BB R o 2R T o R R Y
O3 HIOCPE R R A o S8 AU A o AR R Al
BEAR LT 42 0 A ok, AN R S 2846 J) 30« 80N o o
R 4 A] {5 A R AT 000

Sy BHCE bR AT EERE 99 Y0 A1 99, 9% . B AN IE L T £
SRR DB v BRI 0 5 A ) T8 P A A 0 45 SRt & 5
i .



160 £ i

Ea {1 2012 4 5 33 %

P 5 Ca) J2 Hh i Al 4 AT 8 7 i+ 2 b S 2k E )
JE§ T RE 24 5 B, 99 Y0 #1099, 9 0 11 H A AT E B R B0 1)
A A 2 A 20 AR 5 T T ek ™ A4 AR ik
i LI Y T A A 3 SR LB — Yo
(4 6 5 HEAN 10 S 8 R )2 5 — A Y 6 5 E
99 0 ¥y A] & BE R WA AR A AL 337 4. PR LKL

A FREAE A v & A 2 A 7 T A o R S ol
JEeE . Hod, 3 S IR AR R IR AE 3 0mm LA -
Mk A 13 ALE 6(a) ], e RIG MR A H) 7. 4mm;
SR Y 6 S HER IR EEAE 4 O mm DL By ik
Bt 10 AL 6 (h) ] fe K PR 35 6. 2 mm; 10 5§
1) e KB T IR B A3 A dn 18 6 (o) BT

R 1 RW PO AE R ST

Table 1 Corrosion statistic of bottom sketch plates

fitt e FPE ARJSE B2/ mm S S| 5 o % JEE WA 3 A7

WY R BUME P Mk B pocpue/mm RESH RESH
1 131 121 12. 55 0. 15 4. 20 1 0. 80 0. 07
2 12. 9 3.3 12. 28 0. 45 4. 81 9.6 1. 10 0. 71
3 12. 8 5. 4 12. 42 0. 44 2. 97 7.4 1. 22 1. 59
4 85 18 6. 29 0. 75 26. 02 6. 7 2. 81 0. 86
5 89 4.7 8 14 0. 76 8 51 4 2 1. 85 0. 64

6 H 8 8 L4 7. 96 0. 71 9. 51 7.4 3. 84 1 59

6 Hr 8 2 7.5 7. 85 0. 16 4. 24 0.7 0. 68 0. 03
7 10 5 6 9. 55 0. 45 4, 50 4,4 L 06 0. 93
8 10. 6 7 9. 83 0. 47 7. 25 3.6 1. 57 0. 53
9 10. 2 6. 6 9. 68 0. 71 5 13 36 1. 38 1 03
10 8 4 34 7. 21 1 25 14. 23 5 241 1. 59
11 8 2 7.1 7. 86 0. 15 421 L1 0. 68 0. 05
12 10. 1 7.2 9. 66 0. 44 4. 39 29 0. 82 0. 55
13 10. 9 4 9. 17 0. 89 15. 83 6.9 3.70 0. 90
14 99 6 9. 58 0. 19 3 24 39 0. 56 0. 33
15 11. 2 85 9. 82 0. 22 12. 36 2.7 1. 81 0. 14
16 10. 2 6. 3 9. 53 0. 88 6. 61 39 1. 78 L 11
17 1L 9 8 10. 38 0. 33 12. 77 39 2. 09 0. 19
18 119 10 11. 00 0. 21 7. 56 L9 1 22 0. 15

x2 RBLKIRAE ST S
Table 2 Corrosion statistic of annular bottom plates

fits e W GAUE L/ mm S | 5 o R AR 3 A7

WS ORAH RAME PWE Bz W Rocm/mm mESR RESY
1 16. 2 14 15. 62 0. 26 3. 58 22 0. 85 0. 30
2 . . . . . . . .
3 14. 6 8 4 14. 43 0. 59 1 16 6. 2 0. 26 0. 51
4 135 8 11. 91 0. 48 11. 78 5.5 1. 86 0. 38
5 13 10. 2 12. 33 0. 70 5. 15 2.8 0. 85 0. 60

6 1H

6 Hr 12. 8 1. 1 11. 91 0. 25 6. 95 17 1. 15 012
7 14.°5 81 12. 85 1. 57 11 38 6. 4 2. 80 178
8 14.9 12. 2 14. 68 0. 25 1. 48 2.7 0. 43 0. 22
9 14. 6 13. 7 14. 25 0. 18 2. 40 0.9 0. 53 0. 10
10 131 12. 6 12. 88 0. 12 1. 68 0.5 0. 34 0. 06
11 — — — — — — — —
12 14. 8 13. 6 14. 37 0. 22 291 12 0. 63 0. 12
13 16. 4 11 14. 00 0. 91 14. 63 5 4 3. 34 0. 49
14 14. 8 14 14. 62 0. 10 1 22 0.8 0. 28 0. 05
15
16 14. 8 13. 7 14. 25 0. 59 372 L1 0. 73 0. 10
17 15 8 14. 6 15. 25 0. 22 348 12 0. 75 0. 09
18 2L 7 20. 1 20, 73 0. 30 447 L6 1 22 0. 13
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Table 3 Corrosion statistic of shell
e B AL/ mm e [T
WY g BUME P Wz WY pocmn/mm RESH RESH
L - - - - - - -
2 — — — — — — — —
3 22.90 2L 10 2L 80 0. 20 4. 80 L8 1 27 0. 09
4 32.00 3100 31 37 0. 29 1. 97 1 0. 93 0. 14
5 32.80 29.20 3L 30 0. 59 4. 57 3.6 1 67 0. 40
6 I1H — — — — — — — —
6% 3340 3L90 32 69 0. 26 213 L5 1. 00 0. 17
7 31.80  30.20  30.62 0. 19 371 16 1. 39 0. 09
8 31.90  30.00 31 08 0. 39 2. 57 L9 1. 20 0. 19
9 31 30 29. 70 30. 60 0. 36 224 L6 1. 02 0. 28
10 32.80  29.20 3L 19 0. 66 4. 91 3.6 1 78 0. 46
11 — — — — — — —
12 3190 30,00 3L 31 0. 47 1. 85 L9 1. 05 0. 47
13 31 60 29. 50 30. 63 0. 42 3,07 21 1. 48 0. 25
14 32.80  29.50  29.97 0. 55 8 63 33 321 0. 11
15 3270  30.00 31 01 0. 46 5. 17 — 2. 03 0. 21
16 3130 30.10 30.72 0. 28 1. 85 L2 0. 88 0. 13
17 32.80 3100 3L 53 0. 33 3. 87 18 0. 16 0. 15
18 3390 3210 3309 0. 38 2. 39 18 1. 20 0. 23
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Fig.4 Comparision of corrosion rate and variation coefficient of

bottom sketch plates,annular bottom plates and shell
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Fig.5 Allowable service life of storage tanks
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Fig.6 Maximum corrosion depth distributions of some storage tanks
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