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q I
e No-Spec. < —S=o10 CD P
TE Sensitivity pee ! DGR T
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CVN Impact < 10C = |
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Av.55/Min.45J %é -20°C < _300C (vIr55= -40°C)
R e
. 328mm 262
Thickness 814ton | 850ton (250mm)<~SWax 324 (12"_‘,2%:; o
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: Fractured Pressure Vessel * Crack propagation on fracture surface
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BT A7z, ERFLERE CTHEEE - CAMOENHE) v FEEBEYRE L. BTF#Fo%
WIENEAEE L LT, 2T A M o bic 2 ) v M2 L. BRGSO
EDFEFE o720
1973@55@/%21ﬂ‘ﬁ v IS ORFALTE, Wi SEins KR — E A ICRB A S
JENEZRIBWT, b - BEIRE ST, ENH OWFZE%E - i D S/t Al & =
%o B2 KRUB3IZINGDOENEIHRO MBI 856 2R3 BB UGS O R TH
HUZ SR L 72 B W IEBEEF U0 2 SUSSEM B ORUE L 723 A& T b 7z,

_2_

Copyright The Japan Welding Engineering Society, 2011-2014 All Rights Reserved.




X 3

=8
=]/

Attachment Weld
of Nozzle

Attachment Weld
of External

Stress

Concentration)

Cracks in Gasket
Grooves

dAHydrogen &

d Sigma-phase

Embrittlement)

Attachment Weld
of Internal
(Hydrogen &
Sigma-phase
Embrittlement) 1

Induced Cracking
Disbonding))

Embrittlement,
ydrogen Assisted
Cracking &

Hydrogen Attack)

Embrittlement,
Hydrogen Attack)

Attachment W,

of Skirt
(Creep Cracking,
Crack due to
Stress Concen-
tration)

(Hydrogen &
Sigma-phase
Embrittlement)

—_
=

BEKRY—ERREHRHROBBTIRIEGH]

2 1/ACr-IMoSl O R WE (R4 ZBM), A7 » L ASEEToKkZELEWE (R5538) RO
AT v VAT =NV A BHOKZFEHE (K62 208 LWHAIRIZOWT, £ Ot
FeBSED e S, THBERR-B W IEDEIN7-VCDEEIZ X 2SI CrMofi <M ) Bt | 2 EE i 7 Sl K
F =NV ABEREEORMIE. A ¥ 57— FIVEMEUTEPRT] A 7 v MEOEFINZ PiIk§ 2 5l - &

BEOW R Sz,
300 I T 'I'Il'll'lrl T LB ELBRLE
@ As Received after Conventional Steel
280f| Do 000w L atter Service
630 - 810°F Si=0.22 %
2000 Addiliol}:lrly Eiposad| e J=Tactor=ery i
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Cracks at Internal Attachments
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19804FEAR D5 3HARIZ, 26 2 A TR E RIF 7254 O BREAM 2 HICEEL L TX ) EEED S
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20004 7> 5 D5 5 WAUTIE, B OIS IS L7z T8 D5 — v 2 R EOBEEHD
DA EE AN R B8 b v, S b IIEinsE TRAERE QKRB RBEM I LEL o 72,

450C DA E & - SRR — AR L C b &\ iR & RS (N 7o B M & S
T % mEECH-Mofll 2SS L S, FERRICRH SN L) 12k o7z (W8)s X, 20074E121%. #r
LWASME  SecVIII, Div22%fT &, BIZHEWEGEHS D OWMAPTREE 20 X ) EEMEOR
WEABEGROBREHEMELTREIC L 720

AR SOGE 7 EOEERAROBET - REEAT L 2 O504E TREIZHESR L2, ShHo
FABSE - eFORELIIE, MHROL—F, =T =7 ) T T T =8 L OB
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J Sw THE WORLD'S LEADING MANUFACTURER
OF HEAVY WALL REACTORS

JEW is devaleping new lechnologies based on the
warlous requirements of users.
JSW s the first supplier of heavy wall reactors made from advanced
Cr-Mo STEEL (3Cr-1Mo-1/4V-Ti-B STEEL)

27 reactors 7 in

JAPAN

2 . (ABME o, ¥, Dy
| STE 11are 0w, 4 5ETS
v 1 oPERITION

NETHERLANDS

THE JAPAN STEEL WORKS, LTD.

D PG NEW AR OFRCE  LOW AMDELES.GPACE  DUSMASORF GPRCE
3 VURAKUICHD CHIVODAKL TOKVD, PN THLI (00 #7R4008 THL: 1) Tk 2168 TEL: 17) 170680
PEL 1.3 3831 10 FRT 01315054007 AL (1) @OSTS  FAK (03] TG FAE (1) 3700

8 =ERE Cr-Mo D% & BUERIF
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3. ASME B&PVIRIEFAFEDER & B

7 AN B TOREM S THFERIZ & D 70 FEGUEBIII AN R B8, T AT E TR S 1L,
18004 HEH D H B IZZ DRENIDIER L 720 B AR A 7 — 1%, 18904 |2 13K E T B & £100,0005%
DIRE) LT\ 7225, OB L EHIZEST 2HHARCTA NI A4 U3 %ho720T, FHAICB ISR
17— DR EORMCMEDSA L, REOERMAMERE L Cid, 18654 4 A27HIZ
HC & 722200 N\ et % 7o A F — LK — hSaltanas DWW EIZ L 5 KR4 5 —BEFRTH - 72,
1700 ADSZESIR N KT L7ze 720 ASMESREZ ORI D104 T % 188042 5 1890
220001 L ED R A T — DIFFEFHIH S > 720 ASME Codes and Standards (UL FASME C&S)
THEIE. 18844 12 fe ) DFE#E Code for the Conduct of Trials of Steam BoilersZ84T2I3k, 20144FC
B0EEE 2 5, (9B

ASMEIZ, SNFEFTHLL L OB - F#EEZFIT L TEX72H, mbEREIZH LT v L v Vo
HHENTWED, HERDENEZORME, . —KEFEH K OEERHE T H %M b TASME
C&SIZE B EZADRE WV,

mechanical

engineering

9 “2009 ASME Codes and Standards Celebrating 125 Years” 4555 &K

ASMEZ BRI OEN1344512 & 5L L T, s FrFefiric X 2 I E DA H B 2 HIg L TPVRCIZ
Joint Task Group on Continued Modernization of Codes% 20004E 122084t D AR —D ) L 12
FERSE, TOREE N7, PVRCTIIHRORFHEEZSE 2, el #E% EoRFrH
. Bl 280 ) AN7-Sec. VIII Div.2 Rewritingz #d FDEE 2 T L7z, FDOHASME Code
CommitteelZ 35> THIAEAL 2 # 6 T & 722520074 7 A 12 1R UZASME Sec.VIII Div.2, 2007& LT
FATS NI,

HAZOLIZ, o7y =7 MIWS L THERSEDEMHSHPLA, 22—, 2 =7, Bk
BB 7 E16H OO b L 12, ADCHRII AR 2R S, AR —L LTERT H L
iz, BIKEEISEE & L C. Part 6 Fabrication. Requirements. Part 7 Inspection & Examination
Requirements D JFEAER A THY L 720 SEMICAZE SR 3 O2OWGIHEEI Z KIS % & 3L,
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TR OPVRCEFIZ LIS L THAEBFE O RS IS FEMIYISSIN L 72. 20034F 1 H ISR

FEREZRE L, BICHBRESEO a2 M RET L2 EORREH T2, (BH1ZR)
COWHBIZ LD WOKRDO®RFTENEFBAENE 2Bl A3 2 & 4612 X ) mvDesign Stress,

Min. (TS./24,YS./15) % ~X—A & L7238 L\WASME Sec. VIIDEMEAE D (ZEHBLT A 2 & DS HFR72,

2007 ASME Boiler &
Pressure Vessel Code

VIII

Division 2

Alternative Rules

RULES FOR CONSTRUCTION OF
PRESSURE VESSELS

ASMI

BE 1 PVRC Task Group on Continuous Modernization of the Code FE A »/\— (FiF|HRMNESE)
& 2007 FITFIT SNtz 2007 ASME Sec.VIIL Div.2 Code ()

F L \WSec VIIL Div2OF#EAIZ L > T, 3OOFENEEBEEZRD L) X5 E Lz,
Division 1 Basic Pressure Vessels
Division 2 Engineered Pressure Vessels

Division 3 High Pressure Vessels

#r L\ Sec. VIII Div.2id, # L ke U AESE. ?ﬁ%%@?@ﬁﬁ BEHE. RTICRD 5 UTHE
‘?250)@)33& EWET R BE 2 ) A & & B I HUEIC & 5 3ET(DBR) 0 #iPH 2 955k L 72, HIZ,
ﬁzﬂ‘ﬁ X BEFE (DBA) 2B BN, Limit Load#®: RN & % & L2 L 7-f##T 12

mﬁ#ﬁm ITED%E, HILVEDESBBOEREZ R L7,

Design Margin Min. (T.S/24, YS./15) & BT L7270, B RE % 17T%FEEEK T X,
REFMRIE D IFES Nz —FH T, Cr-Mo-Viil e & Cld. B COREEHEII2, 7)) — TiREX
FCIZ 72 B IRPESSAS T D o 72 72 O 9 57wk (IS R 2 R U 72728 1 L < Code Case 2605% 5817 L C,
Z DRk xR L7z,

#r L\Sec. VIII Div.2ix. Code Case 257512 & - T, IHKOHME 2 S OBITHIM % 5 2 TV 72A%
20094E7 A% b o T, BEHMEH & 7% - 72, Sec. VIII Div.2l2kt L Cix. User Friendly & v
B %E 4 %) D F5 40 7> 5 Example Problem Manual (BIHEEE) LER S Tw 5,

F 72, 20094EE D Code MeetinglZ BW T, Z OFAE D BZEHEHEE TdH 5 David Osage K DFEE
T, ASME Code Sec. VIII® 2 D O#AHE. Divl K UDiv 22l 2 #E, Bl 2137 X VHisBE .
PWHTHER &% —H L. 215 %2 3T XTDiv2I2Ek L T, Divl & UDiv3nSHlkRT 5 2 &2 X

_7_

Copyright The Japan Welding Engineering Society, 2011-2014 All Rights Reserved.




D, TNOHBOBHTEZLTOL ) ICHMEICL, &z lRibs3e, LafEod s —iEE

EEBEDT B RNOBEIDHED SNTE 72, D%, Code Case 2695 & LT, Div2®ODBRILE

ZDiv.IIZE T & 2 HER, Div2Iikit~— v % 2 212§ 4Classl L UClass2% i BT 5 729
DFEHRE S HED SN T 5,

4. ASME Post Construction Codesa)?,ﬂi

ASMEZ, =% 05 DENER. BE % &M OIRERM OEELDOELIZSE 2 Ty 1995
#£ASME Post Construction Main Committee (LLFNASME PCC) % #%37 L. #fs — 5 — 4512
B 2 FAEDVERL A TR IZAED 5 72012, APIE O BIfRE b &12. RO X ) ICRES L
S,

19954  SC on Inspection Planning

SC on Flaw Evaluation
19984 TG Bolted Flange
SC on Repair and Testing
IS OFEHOREIE. BIEE TIZ, KD L 9 % ASME Post Construction Codes® L THAT &
nNTwnb,
ASME PCC-1-2000 Guideline for Pressure Boundary Bolted Flange Joint Assembly
ASME PCC-2-2006 Repair of Pressure Equipment and Piping Standards
ASME PCC-3-2007 Inspection Planning Using Risk-Based Methods
APIS79-1/ASME FFS-1 2007  Fitness-For-Service
API579-2/ASME FFS-2 2009 Fitness-For-Service Example Problem Manual
DX MR 2 APLASMETHAT 22 12X ), K100 & ) IZRS 7z A & &4 TR
RECRELGHEEZERL T 5,

.......................................................................

i ASME PCC-3
ASMEPCC—l&—z Inspection Planning
Bolt Tightening L et s st sensannnand
Repair & Testing

s RBIf# 4T REHE

API RP571 API1 580/581 API-510/570/653
é"'w'ﬁémié'{ﬁ"i'é{"i}{ I .
; 488, 489 &490 I ILVES API 572/574/575

........... RS ﬁﬁ’@i)mﬁl [ BEEROKR

X 10 API/ASME O FFS,RBI [Z &k A/ B DZFEM - (S8R LIEE
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BI111Z77$ & 9 12, APIS79-1/ASME FFS-1 fiEHE MRS Tl AuldgME %2 & —RIE %
te M2 2488 - LIS 2 MRl 24T ) 2 AR .

AP1579-1ASME FFS-1

FHiliFE

| B -%nE

{ ! ) ! ] !
HOERE | — ;E__‘jj;j BURET | — KBS | |V U—TEE| — BEOEES
) !
Part 3 Part 4 Part 9 |, Part 11 Part 10 L, Part 5
MR —MRPEE | |RRRESIHE KT | |2 — TS R
Part 8
Part 9 L, Part 5 N Part 4_1 |l
SRRETHE BEHAETE — SRR et
| | Part 6 | ,| Parth L Part 9
PPy BRI T BIRETHHE
_ — EEROREN = ~CH
s IREB QLR Y AHEFIE
|| — FIBMET S
5\ — FIBEEHE ..
BI11 API5S79-1/ASME FFS-1 {# B4 EHE R & DFHEF AR R

5. APIZHITEHE NEFREIERDOKR
AMFEE, AW LETEICB T, ENER - K4 7 - BE - iR EEDEROZEEROR

Wikt I EERECH L, SO L) RIETRMOBIE, Bk, ik OHERB& X, 7 2 ) 7 A
#24x (DLIFAPI) CRE (Committee on Refining Equipment. fIiHAEHMEIRRES) I2BWT, kD 3
DO/NEEZOWEIZL NVIER SN T VD, IO ORMEIL, REZIMNEZIE oM RS EOR
FHICHFIH SN TETn S, BHE 2 IZCREOZHRI % R,

® Subcommittee on Corrosion & Materials (SCCM) Ji& £ K OF #F o3 BH &

® Subcommittee on Inspection MA&FEE

® Subcommittee on Aboveground Storage Tanks [E L% > 7 3Ft%

B D) LESCCMHE DBMAERRIL 2 LU 1273

N N =

BH 2 Committee on Refining Equipment(CRE) D& &K R

_9_

Copyright The Japan Welding Engineering Society, 2011-2014 All Rights Reserved.




SCCMIZ, AR 7' 1 & AR O TMAE OFZE, dUEZ D T&72o SCCMAHFIZ %
ATV DIE, Zatt, Hasodka L EHEZIN LS5 7200MEGORERE, E kg, #
GO, Wb A 7 A R ONERE &P RET X P OHNKTH %,

GREROPEDY A7 T —TOEEHETIE, HARPOREEAM OB MZRIC, Ei

B EE R OB D 720 DR FHO% 0352 5T\ b,

BUESEAT SN T L MR 2 OB THAL, E8, BIBICET 202K 2187, 221

. WEERFOD DL &L,

£ 2 API/CRE/SCCM 9 R& THERDIRE

N

R A

B 5 4 W i FC
RP571 Damage Mechanisms Affecting Fixed Equipment in the Refining Industry | #27t. FFS.
ARG 3 5 v i U O FR I 1R RBI & fiffi 1
bz
RP582 Welding Guidelines for the Chemical, Oil, and Gas Industries
b5 - il - WAL T 2EHTAFT4 >
TR 932-A The Study of Corrosion in Hydroprocessing Reactor Effluent Air Cooler
Systems
KFEMBL ST 7 VT v NG HY AT LA
Publ. 932-B Design, Materials, Fabrication, Operation, and Inspection Guidelines
for Corrosion Control in Hydroprocessing Reactor Effluent Air Cooler
(REAC) Systems
KT OESE © 7 )V 1.2 b 2255 H 2 A 7 4 (REAC) O Ji A HE
W B akEr. MR BUE, IR ORI A NI A L
RP 934-A Materials & Fabrication of 2-1/4Cr—-1Mo, 2-1/4Cr-1Mo-1/4V, 3Cr—| V) 7 7 ¥ —
1Mo, and 3Cr-1Mo-1/4V Steel Heavy Wall Pressure Vessels for High— | @ #A4E, #i
Temperature, High—Pressure Hydrogen Service TIZHEH
7 i E 7K 3 P — ¥ A ] 2-1/4Cr-1Mo, 2-1/4Cr-1Mo-1/4V, 3Cr- | (B XH)
1Mo, and 3Cr-1Mo-1/4V $iIE AL 12 DK - BE
TR 934-B Fabrication Considerations for Vanadium—Modified Cr—Mo Steel Heavy | RP934 — A
Wall Pressure Vessels HLE % i o0
V RN Cr-Mo SHIE AL N4 8 DB E E O B A THLDL
L CHE
(FEHZR)
RP934-C Materials & Fabrication of 1-1/4Cr-1/2Mo Steel Pressure Vessels for | V) 7 7 ¥ —
High Pressure Hydrogen Service Operating at or Below 825 deg. F (441 | ® 8 4E, &
deg. C) TIZHEH
HEEL L 825 deg. F (441 deg. C) LLF CTi#x S 415 1-1/4Cr-1/2Mo | (£EEEH)
HHEIZS AR OREL - B
RP934-D Technical Report on the Materials and Fabrication Issues of 1-1/4Cr— | P934 — C#i
1/2Mo Steel Pressure Vessels Ex T
1-1/4Cr-1/2Mo SIE D% 2 DA FL - BUEIZBE$ 8 L AR — b L5HDE L
THEE
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RP 934-E Materials & Fabrication of 1-1/4Cr-1/2Mo Steel Pressure Vessels for | V) 7 7 ¥ —
Service Above 825 deg. F (441 deg. C) D HANE, W
TEHR L 825 deg. F (441 deg. C) Z iR % 1-1/4Cr-1/2Mo SiJ£ )% | &AM
O EL - BUE (FEFZH)
RP 934-F Minimum Pressurization Temperatures, MPT, for Heavy Wall Pressure | ') 7 7 % —
Vessels JE R A28 DA IREE . MPT DA MTE
i B2 7% 72 12
AHH
(TERCH)
(FE¥HZH)
RP 934-G Coke Drums I — 2 [T A DG EMRA Einfr s (PERCH)
(FEHZH)
RP 934-H Cr-Mo Reactor Maintenance  Cr-Mo i{#1) 7 7 ¥ — D R4 VT 78—
RP 934-1 Cr-Mo Reactor Inspection ~ Cr—Mo §il#L1) 7 7 — OFRA: D PR AR
\ZHH
(TERCH)
(FE#HZR)
Publ. 938-A An Experimental Study of Causes and Repair of Cracking of 1-1/4Cr-
1/2Mo Steel Equipment
1-1/4Cr-1/2Mo $iB g DFINZ 0§ 5 I & i 18 O BRI fET
Publ. 938-B Use of 9Cr—-1Mo-V (Grade 91) Steel in the Oil Refining Industry
AR T 32815 % 9Cr-1Mo-V (Grade 91) §il 0 fd H
TR 938-C Use of Duplex Stainless Steels in the Oil Refining Industry
AR T BT 5 2 A7 L A OfEH
TR 939-A Research Report on Characterization and Monitoring of Cracking in Wet
H,S Service
(i H,S H— Y A TOEN DR K U = & — Ot 5EHs
Publ. 939-B Repair and Remediation Strategies for Equipment Operating in Wet H,S
Service
M H,S H— YA Tl & N A WS ORIE K OUE T ik
RP 939-C Guidelines for Avoiding Sulfidation Corrosion Failures in Oil Refineries
ARSI BT AL EBER ST 54 NI A~
TR 939-D Stress Corrosion Cracking of Carbon Steel in Fuel Grade Ethanol —
Review, Experience Survey, Field Monitoring, and Laboratory Testing
BT Y ) — V2B 5 REMOIS TG EHI— BB, A,
Bidh € = & — K OVERRE R
Bull. 939-E Identification, Repair and Mitigation of Cracking of Steel Equipment in
Fuel Ethanol Service
RELT S ) — v — 2 FEE R SR O B OB - s & B
RP 941 Steels for Hydrogen Service at Elevated Temperatures and Pressures in | 31 1 ji 3§
Petroleum Refineries and Petrochemical Plants DIKFEAR A
AR AL 77 » MBI 55 - mHEAKET — AW | e 5
1 CAEARE]
TR 941 The Technical Basis Document for API RP 941

API RP 941 |Zxf§ % $4ly Fepft 03
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TR 942-A Materials, Fabrication, and Repair Considerations for Hydrogen Reformer | ({EJi%H)
Furnace Outlet Pigtails and Manifolds

KFE) 74—~ —FHO, €77 = VR~ =7 4 — )V FOMEL
BUER OHiE O B A

TR 942-B Material, Fabrication and Repair Considerations for Austenitic Alloys | (fERH)
Subject to Embrittlement and Cracking in High Temperature Refinery

Service
ERAOMSEY — v 2BV, RUBHEEZITA T — AT
FA4 MEEIIHT LR BERMIBE O™ E S

RP 945 Avoiding Cracking in Amine Units 7 3 > % & OEILRS 1E 5 : D ER
& B
VR
Publ. 950 Survey of Construction Materials and Corrosion in Sour Water

Strippers—1978
== — A M) v S—OREFER R & S AT
Publ. 959 Characterization Study of Temper Embrittlement of

Chromium—Molybdenum Steels

Cr—Mo i D BEFAE N LFEIE O HES
RP 970 Work Process for Development of Corrosion Control Diagrams (PERHY)
BEER T AT 7T L OVESAEETFIR

APLIZ BT 2 Al B A O FREE AL, pkh, Aaty B, e, SR s, SIS At
G, FFSRBUCEIS 2 b D% <, TN o OHMED, HEROMEEBIZTIHINTWEIE
70 T, BERRIER A - BEY - EADREOBIZOTIHEINTWDE Z LD BT, fil
WREEOH 59, MERERGEE, RS, RBRESEOEREERICSIL T EHNZ
BAEE b L) WIT 5 EEI, HITRHIOWNEZLEREL T LENFDH S,

6. ENHRFEDERRBILEEZELCT

Db X9z, 53, BARMEPr, BARSEDEAN S AulnE B R L T X 725045/ L O
BUIEOE IS g vy » bEZM U, —8 LTI, B AR ST B O
- BEr - BEEICHUE PSR O IREEH OB 2 O T E 72BIFR T, ASME )L UNAPIEUEAERLZ
bR LT& 7,

ASMET (%, ASME Sect.VIIl, Div.2, API579-1/ASMEFFS-1, ASME Post Construction’z & O #i #%
PERAZ D O . Z D& D> 5200945 |2 IZASME Fellow|ZHEHE X AL72, W T, HABED
SALFHEM A e R B MBI RE S TOFRBIR R % KM L C. ASME PCC-2, Article 2-15
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