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Establishing an Auditing Guide of Extension and
Alternative I nspection for Pressure Vessels






Abstract

This study has proposed an alternative auditing method and technical
guideline for prssure vessels. This guideline, which qualify the
document needed, includes an illustration of damage mechanism and
assessment, the test method suitable for variety cracks, testing method
assessment, collected data treatment and analysis, the inspection of
attachment of pressure vessels, and, overall equipment risk analysis.
This study matches with the trend of industrial world instituting the
continuous running system technical base and type of inspection for the
dangerous equipment in order to research academics studies , and
establish our dangerous equipment that extend and open inspection of
technical modes.

Key words Pressure vessels, Alternative interval inspection, Life
assessment
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L p= AUCR=(t,t,) Co=(0.06427-0.05783)/0.00193=3.3year

6.8

IRIS

102




17

17 1.29x 104

20.3 1x 103

/
/
.-'-""//
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High Int Cor IP/n
(1)
Int Cor VP/n
Int Cor VWin
Medium Int Cor C8G/
(2} Int Cor ONO/R
) Int Cor VON/n
Int Cor CDN/n
Int Cor MEHN/n
Int Cor TCN/n : ;
Int Cor CR3G/m Int Cor VPA
Low Int Cor INO/Mm Int Cor VWA
(3) Int Cor 5R/n [nt Cor VQNA
Int Cor MHN/
Int Cer TCNA
Megligible Int Cor VP/n Int Cor INO/
4y Int Cor ViW/n
Int Cor CDN/in
Int Cor MHN/n
Minar Marginal Catastrophic
4 (3] (2} (1
6.12
6.4 H azop
HIC SOHIC
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HAZOP

C-Scan 6.6
6mm
99.99%
Welibull
6.5
1. C-Scan
2. C-Scan
3.
4 .
5 . C-Scan im’
6.6 (Millimeter)
1 2 4 6 8 10 1
1 7.75 7.62 757 7.65 7.49 7.39 7.37
2 7.82 7.75 7.67 7.72 7.49 7.47 7.49
3 7.90 7.90 7.72 7.75 7.62 759 7.49
4 8.03 7.90 7.87 7.95 7.75 7.62 7.62
5 8.08 8.08 7.90 7.98 7.82 7.75 7.67
6 8.15 8.08 7.95 8.00 7.85 7.82 7.82
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Weibull (CDF)F(x)
(PDF)f(x)

F()=1-e°'

b t.., &
f)=—()"te "
(t) h(h)

Weibull
5.13

6mm

6mm
99.9%
F(x)

F(6)=0.01%=1-exp{-exp[ (6/n )"B ]}

B =52.5202 n =7.6479

Cr

Cg= t/ year=(t;,-t1)/(12-1)=0.034(mm/ )

Lr= t/Cr=(t12-t5)/Cr=14.2year

14.2
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1

(ODF Damage Factor)
DR 5| 2
3
DR 4
4
DR
DR 3 5
DB 3 6
DB 2 7
DF 2 8
( ) (Cepe)| 9
DR
( o ... ) DR 1 10
DR O1 11
12
DR 1160
éL’l
abDF| 13
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2

Il F I'nspection Factor)
I £ -5
| F -2
Il £ 0
| § 14
| E
-5
| E -2
Il £ 0
| B 15
I & -5
| &
-2
| & 0
| 8 16
3
alF| 17
i=1
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3

(CCF Condition Factor)

CCFEF O
CCF 2
CCEFE 5

CCEF 18

CCFE O
CCF 2
CCFE 5

CCE 19

CC¥F O
CC¥F 2
CC¥ 5

CCH% 20

3
aCcF| 2 1

i=1
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4

PF Process Factor)

( )
PE
0o ~ 1 0
2 ~ 1
5 ~ 8 3
9 ~ 12 4
12 5
PE 22
(
PE 0
° P B
1
(
PF2 3
° PR 5
PR 23
° PB 0
° PB 1
° PB 3
° PB 5
PB 24
3
4PF|l 25
i=1
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5

(MDF Mechanical design Factor)
MD E 5
(above the |
curve) (
)
)
MD E y
MD E 0
MD E 2 6
MD B 5
4 10, 000psi
L 4 1500
L 4 SS 316
MDE O
MD B 27
3
a MDF; | 2 8

i=1
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13,17,21, 25, 2829
0 15 . 9
16 25 0. 8
26 35 0.7
36 50 0. 6
51 75 0.5
30
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(CF Chemical Fact

or)

NFPA CB(ass 200 CH 1
NFPA C& ahs § 100~200 CH 2
NFPA CB&Gs( 100 100 CH 3
NFPA CA ass 1 CH 4
1 CH 5
cHl 31
CR 1
CR 2
CR 3
CR 4
CR 5
CR 32
( 32)
1 2 3 4 5
1 1 5 101520
2 2 5 101520
( 31) 3 4 5 101520
4 7 8 101520
5 1011121520
CEF33
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8

Quantity Factor)

(Kg)
5K 0. 2
5 K 5 0~K 1.0
50K 500K 5
500K 5M 20
S M 100

QF 3 4
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Factor)

(SF State

(T,)

(Te)

o o
|-

75

SF35
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10

(ESSF Escal ation Factor)

ESFF1.5 NFPA , NM
ESF1. 3 NFPA , NR
ESF 1.1 NFPA , N
ESFF1.0 NFPA , Nl or O
E ST 36
? ( )
ESF 1 100psig
ESF 1.5 100~500 psig
ESF 2 500~1000 psi
ESF 2.5 1000~3000 ps
ESZF 3 3000~10000 ¢
ESF 4 10000 psig
ESZF 37
-
ESF 1. 3
ESF 1.0
ES¥F 38
6ESE 39
=1
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11

(CRF Credit Factor)

50 CRE 40
0.95 1.0
CRFO. 9% 1
1.0
( 42
) CRFO.80 1.0
43
CRF 0. 80
CRF 0. 85
CRFO. O
1.0
( ) 4 4
CR¥ 0. 0 1.0
90 5 45
75 CRFO. 8 1.0
CRF 0.9 46
CRFO0.95 1.0
4 CRFO0O.95 1.01|47
CRFO0.95 1.0 48
CREO0O0. 95| 409
1.0
19
OCRF,| 50
i=1
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12

OPF Damage Potenti al Factor)

100ft

3M 1
3IM ~ 30M 2

30OM ~ 300M 4
300M ~ 3000M 8
3000M 1

DPE 51

500ft

3M 1
3IM ~ 30M 1
30M ~ 300M 1.5
300M ~ 3000M 2
3000M 4

DF2 52

3DPF| 53

i=1
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13

33,34,35,39,50585

o ~ 3 0.9
3 ~ 50 0. 8
50 ~1000 0.7
1K ~ 25K 0.6
25K 0.5

5 5
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14

(TQF Toxic Quantity

Factor)

(T QF)
1000 I b 50
1Hb~ 10 K 150
10 K ~ 100 K60O®O
1 million | Db 2500
TQF 56
NEFPA , Nh (T QF)
0 0
1
2 0.
3 . 0
4 10. 0
TQE57
2
6TQiF58
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15

OI,F Di spersibility Factor)
T b), DI |

30 1

30 ~ 80

80 ~ 140

140 ~ 200

200 ~ 300

300

DI

B9
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16

(CRF Credit Factor)
50 CRF 0. 8
1
CREG60
CRE 0. 80
CRE 0. 90
CRE 0. 95
0
CRE 61
( )
90 CR¥ 0. 90 1.0
CR¥ 6 2
3
OcCRiF6 3
i1
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17

(PP,F Popul ati on

Factor)

400 (0.29
400
10
10 -~
100 -~
1000 -~

PPF

1

100 7
1000 50
10000200

PP

o 4
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18

58596364 65
1 0.9
1 ~ 10 0. 8
10 ~ 100 0.7
100 ~ 1000 0.6
1000 0.5
6 6
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