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Z ZC. API Standard 650 Appendix M [Requirements for Tanks Operating at Elevated Temperatures] <
I, 7 =2 TP EOREEEEIERE OIS ET R EZK = 2.0 L BUEL TRV | X 6. 19 Ok (C
R OEEIZIE—EH LTV D,

K = stress concentration factor for the bottom plate at the toe of the inside shell-to-bottom fillet weld
= 4.0 for shell-to-bottom fillet welds and lap-welded bottom plates

= 2.0 for butt-welded annular plates where the shell-to-bottom fillet welds have been inspected by 100% magnetic
particle examination {see 8.2). This magnetic particle examination shall be performed on the root pass at every
13 mm of deposited weld metal while the weld is being made and on the completed weld. The examination shall be
performed before hydrostatic testing
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*. A API Standard 650 Appendix M T'Requirements for Tanks Operating at Elevated

K

stress concentration factor for the bottom plate ar the toe of the inside shell-to-botrom fillet weld

4.0 for shell-to-bottom fillet welds and lap-welded bottom plates

2.0 for butt-welded annular plates where the shell-to-bottom fillet welds have been inspected by 100% magnetic
particle examination (see 8.2). This magnetic particle examination shall be performed on the root pass at every
13 mm of deposited weld metal while the weld is being made and on the completed weld. The examination shall be

performed before hydrostatic testing
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DIEMRIT TERFET] EXE2EALTWD Z 26, SRIOMITRNGEATLIZEE L, 22 TiE
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3.3.1 WEARE (MEZEH) ZHTHEROMEHER

(1) Z{7EE

B 8. 712, R REOEE S MEMOEREZ RS, FKED . @O AL LIC X Hiffuk LaifE
(2R LT AREEREEDH R 23/ SWIGEITIE, I RIEWIIREOTAIR 2 Orff LTz F ERIHNCZERLT 2 DTt
L. REERFHNKE < 251205 T, REOHEMCIEG U CREES O MEEH OB &2/ NS < 720 | AR
DIEFICZEEN NN L0 BT 5, OGS AP IRE AT 5 Z L1320,
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5,000 //
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&
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$RTE i (mm)
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25,000
30.53
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- 2 15,000
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0
. 0.0 10.0 20.0 30.0 40.0 50.0 60.0
AIHEIBR 61. 66mm AEL )
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095 2685
45 245,
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1325

=725

=1838

8.8(a) MEMRDIIKEE (FRESEE R=500mm)

-1838
-245. x
?‘JJ&H!;- + Stap 1, Inc 100
;mma);rmnmmﬁm 2695 PobFubtob: Step 1. Inc 100 2695
3 1%: Pl Strain X Neemal Strass BRI Pl Stram X Normal Stress.

X8.8(b) EARDIGHAIREE (FEEEEE R=1000mm)

2605
245.

245,
1a3a

1838

1225

6125

X
PabF gk Stea 1. dne 105
75197 Total Translation 2695
F25 Pl Strain X Normal Strass

FIFTobEYE Step 1, Inc 105 ~2695
BFEH. Pl Strain X Nermal Stress

X8.8(c) EMRDIGHAIREE (FEEEEE R=1500mm)
(3) EBAHIEE

HOZAI « FAH UISHE D IRBRRRERS (X 8.9) DR REAREEZ, X 8.10 [ZR-d, FXEY, #O
AL UIZ K 28R LA BRIk LT ANBEEIPH R 25N SWIEEITIE, I RIE AR B EEE2 R
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No. =
R (mm) B (mm) € nax (%0) € min (%) A g (%)
1 500 30. 83 0. 051 0. 000 0. 051
2 1000 61.66 0.074 0.013 0. 057
3 1500 92.49 0.059 0.019 0. 040
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RO DZ AT « IAH LIC K DTE O i LIcx LT, RimBRMER ORI L3R by,

#*8.8 MMER (BROAM : HFERIZTET)

nHax BERES
hEEEE EiRIE It I3RS R L HERER
No. (BEXE (BExXEE) £
R (mm) As(%) Ac(MPa) [EIE= (BEXE)
&)
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1 500 0. 051 105 1000 3x12 3.01x12.02 0.01x0.02
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3 1500 0.040 82 1000 3x12 3.00x12.01 0.00x0.01
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1 500 30. 83 0. 204 0.036 0.168
2 1000 61.66 0. 604 0.394 0.210
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BRER (mm)

BEGER (mm)

x8.10 MITER (BROTA :

BERICETD

nHax BERES
hEEEE EiRIE It I3RS R L ERER
No. (BEXE (BExRE) ek
R (mm) Ae(%) Ac(MPa) [EIE= (BEXE)
&)
3%x6 3.08x6.33 0.08x0.33
1 500 0.168 346 1000 3x12 3.20x12. 47 0.20x0.47
3x18 3.29%x18.42 0.29x0.42
3x6 3.14%x6.63 0.14x0. 63
2 1000 0.210 432 1000 3x12 3.37x12.90 0.37x0.90
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3x6 3.17%x6.73 0.17x0.73
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3x18 3.61x18.99 0.61x0.99
(i) I TR PR BBt (A ) 1.2, #Em (CA) 1.9 25JE
EHRNRERBINER EFRENERBITHER
40 40
35 35
30 % 8
25 E 25
20 5 20
—O— HREME(2c)
10 §§> 10
s ?‘M i T__QW@Q
0 0 ‘
10 100 1,000 10,000 100,000 10 100 1,000 10,000 100,000
TERELE HERIRLE
WAL (3mm X 6mm) HTH 8.2 (3mm X 18mm)
8.16(a) EHENEERMANHER (FEFZ R=500mm)
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3.4 §§B”F|'Sj3i%'ﬁd)ﬂfﬁ'r$ﬁ&1§%$$ﬁ§¢
ZITE W8T ORERREAT DX 7 ERBEEGEEEMFICRE N T, TN ENEERRRIE
DR B RE LT eI A O nl et 2 it 9%,

-{ A A P
gﬁ;@ / a ‘k =X ﬁ\lg,. - \%%ﬁa@ﬁ?ﬂ\}»
..v:i. ! A * 1

bt

O JERIHE (FT) @ EHUEE (Ef) ©® EHAHA (323K
8.17 FEBRZERT HEMBEMRT

W, WRPEIRRIG IS K D Eey (= ag - &y) 1L, RIEARDEHER & ATICIET 256 1Xag =036 . &
Bl L EAL ;u%a“éfﬂ/\ lFag = 0.6% fLiAte (% 8.9),

BHOIEE | BERLETT | AEREIEA
cEaH 0.36 0.6

3.4.1 WEARE (MBZLEH) ZHTLHEROEITER

(1) FEAfHTE 2

#8.612, YHERDELERE (WHER) 28O TRT, ZITIHE FRDOI BERRKES (¢
nax=0. 074%) FEAERFIZI5 1T D MaPEAEEIE A= D rREME & M3 2,

x8.6 EAEE (MEZER)

TEHE | FEEE | RREH | &IEH | EARIE
No. e
R (mm) B (mm) € max (%) & nmin (%) A & (%)
1 500 30. 83 0. 051 0. 000 0. 051
2 1000 61.66 0.074 0.013 0. 057
3 1500 92.49 0. 059 0.019 0.040

(2) BB N2
[Frik] 110, 000k1 # > 7 52 LC, I NEFEBICAERA T 2 RATEe L v X1 8. 18 ™ CTOD 7% & i
g AN G AT ffﬁ”é%f”@ﬁfﬁmz@ﬁcml) §Z R L7- k%2, 3£ 8. 10 IZ/RT,
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#x8.10 &3LimEANOZ (L COTD DETEHERE
amp | ERN BEEH | SHETD | FEE | BRE | ERTE mrmerod
AE e ) | o) e () | (%) | e (%) | eley | /evE

s BRGL ¥

BRI 0.074% ¢ 0.041% ¢ 0.067% | 0.182% } 0.114% 1.59 3. 66

@ | EREE | REE ey

BERE 0.074% { 0.069%  0.000% | 0.143% i 0.114% 1.25 2.45

@ | ERHEE | BEE Ef

® | EWREE | REHE 3= 1 0.074% | 0.069% | 0.067% | 0.209% | 0.114% 1.83 4.51

WES2805-2011(= & B S5 CTODHE

20

& 15
Q
X3
é 0 —— FkEtcToDRh R
5 o BEMICT
5 B o HIERLEA
R s — -
X A 3%A

0

0.0 1.0 20 3.0 4.0 5.0

B|RTE (e/ey)

8.18 CTOD gx&tHh#R

(3) MaMERBIETE AL MRS R

AU EHEC L I Ee D DG DN DI T A —%§ (CTOD) 23, MEOREBEEIEAES,, (R
CTOD) % FEl> TWiLX, & DK b MEtEEE AR AT 2 Al eEn B b o L Hran b, #8.11
2. HERR 2R,

=8 11 HIFEHR (BRFESX a=3mm)

o | BEO RESBH | RE [HMETE] CTOD [RRFCTOD] RME .
BE | (ax20) Fe | c(mm) | 6(mm) |6, (mm)| 6o /6
3 x 6 0.670 | 1.35 | 0.006 | 0.346 | 61.42
@ g;quf?; 3 x 127 0.933 | 2.61 | 0.011 | 0.346 | 31.73
3 x 18} 1.043 | 3.26 | 0.014 | 0.346 | 25.38
3 x 6 0.670 | 1.35 | 0.004 | 0.346 | 91.84
@ iﬁgﬁét 3 x 127 0.933 | 2.61 | 0.007 | 0.346 | 47.45
3 x 18} 1.050 | 3.31 | 0.009 | 0.346 | 37.43
3 x 6 0.670 | 1.35 | 0.007 | 0.346 | 49.85
@ | 3%A |3 x 127 0.933 | 2.61 | 0.013 | 0.346 | 25.75
3 x 18} 1.050 | 3.31 | 0.017 | 0.346 | 20.32
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3.4.2 BEET (MEXER) 2HIT EROKRIHER
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4. BULARNILHMEROER V7 BEHADER
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4.2 FRITRR
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X5 RHE ME
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4.3 BRBISNIETORFEBREREN
#£9.512, REBAREZAET D 7 BAMEBERFICR T 2ISEPREERT,

t{ fﬁ.%«:l \
b > | e RS So=STy
= LES :

@ 7== THRXER CFT)

OMX 7 == FH (FAT) @7 == FHRMHE (HFMH)
9.8 REBREHIHZ UV BARBERT

9.4\, TR S 7128 2R X T = =2 7 iR F OB AR 27~ 9,

£9.4 fAIRx7 =1 SRBEERF

5= RE# K (mm) FBAISTE (mm)
X5 HHE -k
(kD ER | 7IaIR B4R W1 w2 w3 W4
1B:% 9,900 $S400 6 6 18 6 6 6 6 6:45°
ik 32,000 | SPV490Q 12 12 20 15 12 12 12 6:39°
ik 110.000 | SPV490Q 12 21 36 20 16 16 16 6:39°
— AN, IR X T = =2 T BEEEE I S AR T =TRSO T, 2D b, X

7 NEMOMAEREL, 7 =2 ZRAIOBAE (W) MR (W, X EWRERE (W, > Ww,)
Lo TWVD, B, WEE—RIZELIRERERF L TS I EngERkans [HAIFE 205:4],
ENTRI SR 2 o 7 2B TH . WX Y NIEAIBBRIEBEO A FE 0 251 5H 92 L 0 =39~45" FRE L7

STV (¥9.9),

0 = tan*(W,/W;) (9.10)

9.9 Itk x 7 = 1 SiRFERRHERTF

IHNEY | MR X T = 2 T AT O LS EIC 31T D0 DE P RENE, X6.22 (BEREERE
1ESRES OIS A TREK,) 12T, LEMOTHR & U THMAREMAE = 45°L L CiHlid 2,

61



—Ji. 7 =2 TR A ORE TR F O I B 1 ISR PAEIE, X 6. 19 (RE-E 1L
OIS HEPEREK,) K. AT & FERICRHE S 5,
#£9.412, REBREATDH 7 AT F OIS ETREEZ =T,

#®9.5 FUUBAMBEBRFOLNRPHEY
BEIGAE | ISA%T

s ER AL #F BHOFA -5
ar FRE My
BIR-7=171RHEE TH#F | BERICFET 0.36 38 (FBAAE0=45 )
Ttk EE EEE | BERLIEA 0.6 1.0

TIaR—EAREE | RE

[

BERICET 0.36 1.9 (BB ADEEN)

INEY . Zrr BAREERFICREW T, REBRPEERIHATICMETS 256 GLe0) ik
brREMOFEZ 525 Z &b, BT RRERMBITII Y — AW TEBET 26D ET 5,

62



(5% K]

1) BAREEHEWS, “WES2805 ¥k Mot Ef 56 A K OV 97 B AUt R 1Tt 2 R O Rl 7
%2011

2) JKFAth, “HEEAYS RTINS IS T D MEPEREE T AL R EIC W T, BAER iR SR, B 144 7
WAFN 53 4F

3) kI, “HEERIS SR TEN I D MEPEEE T AR RIS OWT BB 4 )7, B AREMR SR U,
%5 155 75, BEFN 59 4

4) KHMfh, “GIBRFREE IS TG 8 2 Bk F ORREHE 97 £ 2URIXHhRY | IR P im U, 5B 75, 5 3
5, 1989

5) T AU W2, “ASME Boiler and Pressure Vessel Code, Sec.IX, Appendix A : Analysis of
Flaws”

6) WES2805-2011 fif#ini# 11. 4

7) Fpth, FEHLAKBFZERTH #, No. 700, 201149 H

8) TH/Kfth, ZEH -t ANFZERTH ¥, No.700, 20114F9 H

9) AAREEAEMEHS, “BEEEBRE LIRSS 7 OZW IR EEIFICEE T 5 A5t
ZEEWE”, HI0~H12

10) fEMRMREEMHS, 21 LAy > 7 O - BIEEEICBET 2 8RN , Hi2~
H13 4E

11) fabir i s, “KEREDOSHEICICET 2 MEEER" | H19 4-~H20 4

12) BREER, “Pe k& o7 B E Y OAHE I BT 2 A RS |, H23~H25 4

13) API Standard 653, “Tank Inspection, Repair, Alteration, and Reconstruction” ,4th
Edition, 2009

14) AR, “RIMEREHEE - FfgER” 2001

15) {ifHpfth, “HUFERRFICER & BAY 0 283 2 KA & o 7 BAEHO RIS £

Vol. 35, No. 6, 1997

16) YHBLIT. “EBANZ v 7 BT Ot AV BT 2 FHA MG RE . H29 45 3 A

63



